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SB STRA&CT

The California Department of Fish and ,,am=. is p~ssen-ly

consideiring a =equest to the Seczstary of Comnmrce tc rzgain
managemant authority cf the Cal-,ifoni;a sea lion because of

mortalities and economic loss rssu2.ting -4rc-m in-Erac -i-rs

,. - ccac-6al fishermen. Before -the rsaues~ ca ta subm'::ea
variJous costs concerning Sta-ze marnagmertt havs- 4o te nde.

This thesis addresses ths cost and a ist;vernezs cf fjyev

activities relating to thm interacnion -zl~e shlrk
!drift-gill-net fishezy in Southr-!n Caii'forrna arnt srt liors.

Thez activities discusse d are: assessing DOuacnlsvses,
ass-asslng incidental take, liiigthe us& czgi -n~ by

a~ea and tize of year, -astimratinq :hs lIoss c- I~' -ada

du-? tc depre dation, and ett4natiLng nhe valus of -U-. ac-us-

tical playback dsvice. Whare: applicabla, thr: ccs-t and

effemctivensss oil differsnt altarna-n4vas within a~i activi'ty
are ccmtna ed to rrovide cri6terid for saluptnon. Each

acti;vity is;- exa-mnsd from an economic psrsoj:-iv- of wha-

m~nccst bse State cr gill-ret-f lsh-3ry :f -he .ctvity
w-re? inccrporl-ed Into an over:all maagain,- plani of

Califc~nia sEla lions.
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i. INTRODUCTIO

The Californ_"a Diepar- ment of z-.sh and *a= (C'.F & G) is

Presertly consid-m-ring a request -,c, "is U.S. Secre_-'arv of

Coamc-rcz to rgai-n management alitho::y of s~vera. -peci

of marins mammals that occur F-long lth- coast of CaliJfc~nia_.

Cf pa:-ticular i-nteres-! to the S-tar- i's the Ca1:ifc-r.-:a Sza

lion (Zalcphus califcrzialnus) b~icauss )f ::s hi-gh- msr~a'ili:y

rata rasultinq from fish-?ry ccnli-ctZ ind -:he fact_ rha-

is res=Fpsitle f cr mcst of thez sconom_ : loss :n~tht

Calife_9rni=a frZhrren experiencs as a reutof mari-e mammal

41Bct jCfl5. This :=_qu-?st fcr !a. :t hwsvrer, t:ar

czly he mad=- after all ths eccnoa_-c a*:a social-- cot

cn,c1:..nc State manaqpm=rnt hav-= cezn studie;cd. Such a

analysis fc= all. th-, fishe::zr whic-. sea lin 4:::E~act:

ib-iynd the sccpe of this :ei.Thie t.1esi's will sn'v

address the cost and eff sctive nzss of 1zfferent a~v

chat th-? State could impl=emen - nan-ags '~it

hetwein Californ~ia sc-a lions a th. ahark di:q'-~

fishezy cperat-'na in Sounn ern Ca2.ifor-r_-a.

ThE th esis is presenedl in :,u:7 ab: chat'-srs. Ch~ote:

Iwo provides background ino z~c :rhq Ma~~e:ammal

Prooac,:icn Act, the Ccas-al Maz:i1 Lipairnal rrogra m, and :h'

shark drift-gill-net f-Liizory. It als. iaescr_-bes the ?rct-

laems cc-rnec-ed wi'th -he sea:z and oresens retasons wh

*.e StatE is interestsd in reain.~ aem'r uc,

Chapooer Three Iocks at tecos-: arzd affectivteness rcite

wiith five management activities. Analysis cf -:he firs- two

aCt4Vitig=, assessing population lev-Fls and inc'idei-al -aka,

compare the costs of different_ alre-aza!:tvas *di::hir. each

activity to -he:? eftectivqne ss i-a achiezving : cb1jecoivc

cf --he aci vty . The last thr-3e activ:ti_-es, laor ~

LZQ



usa of gll1 nets by area and time of year, es-:1ma-t::n

econcmaC loss to fishermen due to dapredat4o-,, and

mating the value of the acoustical playback ntaz

combinLed i-n an effort to assess zha ecornom-cal invipac- on s

lion/ftizbery conflicts on. the State and -:.-e shark aq--'

industry. Chaptir Fcur is a ssivtyanalvsis- -1- -- =
assumpticrs made in istiLmating costs. Thsii. c4!:Pr,

concl.uslcns and ::eccamendaticns, evaiuatc-5 :h= s-tuiv
rakes rtccmme-ndations.

The purpcsa cf t hesis is to e zt-ma!e~:s So:-

ate-d with-, each of thise acti~vtis- -:nr a: e7. to t-::v-d.=

Cos.: c:.4eria -for decision makars designing an eovsraj.,-

managezme nt plin for the Cal ifcrnia sea lior. : - i:z
--ha-: tbi thmsis will provi-de ussful ir.f):nmatic-, for 7

idiiais so that a cos-- ffscti-va. managcme n- pol:- a~:ib

dc-velcpsd and included In ths euno-aa~e:

submit+--=d to the D-epart-ment of Commercs.
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II. BACKGROUND

A. MARINE MAIZIAl PRCTECTION ACT

Pr -z= :,c ths passaga of 7: Marin~e lammal Protctc- .c Ac-

(AM1?A) mnarine mamma]. protsecmicr ard conssr vai-4-.n w,~--,

:e=sOcnsillity of coast al stateas, such 56s Alaska,

Califc:nia, eltc., dnf3 =nrnirlathc::tjs, Sucn E -1

Inz~rna-!icnal Whaling Commission (IWC), ana -:"e

Irterran_.icnal Corrmlssion of -.he NornhI Atlanti z T' ishz_:i's

(C% A F) . Maragemnent ty some of t-hese at:-eswas r-

f_=ctivs and, in the late 1960's, Isd to a g:o:wing a-x-.- 1--;

-h-- Arr: scan publi--c tha-t cart:ain Soaci --s a.-d popala-icn zn

ma=' ne mammails w=-re= brzinq deole ad or even, heccminc x:-

3S a resul: cf h4-Uman acivi7-4y. Of Pa :t-z', rla:

-_:_q lack cf contro. ty -hs IWC in zrolnac ca

wha'.ic, hs incidaia take- -f porpois-: by teU.S. :n

rurc~e Ssine? fishery, and he clubbing cf baby harrD ssa>-lt

t6hs Nc::-h 1-:1antic. A 1ire-ct rzesult of tnrS ccncsrn was-

rassace cf -he 21,PA ( Pub'Aic Law 92-522 1 Gc Ocb:Z 21,

1972. The Act n-oo.k a s-n:on' 7 sra~ns: cii:

:eqgardinc marins maias

The :::r-arv cbiec,7:vs of thei i&1PA is ai-i

h=ea_-h a nl sbili-y of -smar-ins cs e and, w-enev=:

cO"1.4m =n w&-*:-' ':t-~ i cbj---c-4v--, -z ob-a"n and ma.-

tain cp.-*I: Is-ainltc2e po pulaticas of ~aiemammals M
Amendc: , 1981) 0 Op- ..i um s ust a nable pouain(OS )

.-fe _ rc 4ty hre A ct as:

VIThc :uffe=: of 5anjuals -:hat will r-sult In -:t maximim
urceuct_-v::-v el. pcpulation pr sp,4iss, k-ee-p:.na --n
or-n ths cr- cpct of t-hs a~a and thea"

of he ccsvs.-:n of which t hev form a crs~un
' 1sment"l (MMIPA, Section 3 (7) ; 1981).



1he Act also sstablishes a moratorium on the taking ct

ua~ine earmals i6r U.S. waters ani/c: the i-mportat--on CZn

jar:.ne mammals and marine mamnmal. zroduc-:s in:c t'-= U. S.

Ixempticrs ars granted for thse zakin;,g of marine mammals -y

czrtair rati-ves for subsistence, hand-_czaft and clo-thi:q.

"Taks' IS difi-ned In the Act to mean:

"haza Ssin c, hunting, Capt u="ng -r kilirg or a-orxcing
to h u'zs h a tura or K: i1'any ma:;ne-,r manmal."

in add_':-cn to exemot~ons, the A--- also provides no a

wanve:: of zthe mo:atc-_.uu in cs:nin uani_-ons, the :nir

c~f maragemazt authority -.c irdividual s--an-s, and nnhe

:. ssu a nce ocf Pe r mit--s to t ,a ke ma : 17. m a z71a s :-, c _ -,a

:shrq op racns, for sciren-tific zesearch, and fCor ratbl:.c
c::splay.

'Ihe MU1PA also 3raa ear-'ne lamnmal Co-m.Ru*ss:c::

(M.'C) , a g~cup of th==ee i-ndividuals apponed by ths-

:;residenn- and kncwlejgable irn mar-ne scology and :suo

man-acement, and a rine mzembe: Comm.-ttse of Sc e::f_-c

dviscr_=, cha,:nsd= wi4-h ovsrv:-wi:c all U.S. ac-zivit_:s

::ete-:c --he protectlion andcnevto o-f marin

;r-amals. The MMC is respon-sible fo: oicigatvte

:e-gara~rc ma:ins maziials and insuzing th -hc bj;-c7ives o--

the Act are car: jed cut.

Anc-thc-r feature cf 14PA s --hat: it dire._ct:s -'na

Scrc-tarne;=S of Ccmme--ce and Intsrior, :-hrough -t-_ Saccztary

oF Statea, toc initi.-ate neacti'at-ons for int.rn-fcrnal agr=_
msn:_ %hich follow4 th.e prlrc ip'les of the Ac:. The a-nn

cf Statre i-s rp-cpcnsible for treati-es concerning --hp. ro-:-c-

tion an-- copservation of marine= mammals, ocmr-cial fishing

cperatirs wher-e mar-'re mammals are zake: ircidsntal. -:o t

oper:atio0n, and theB DOotSio 110,Of specifi-Jc lan! and oceai-C

re-gions which ar-e signifiLcant or c_'ticall habita-s of mr:

mammals (Section 108).
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n-T 1976, the MM1PA was amended by Section 40L4 of *hs

F-isierian Cczrservaticn ani Managemart Act (PubliAc Law

94-265, 13 Api)to include within the phrase t wat--=s 'inde:

the ~uiiko.o:.f the United Sta-tas" --he va-ters of :.I

U.S. Fisherires Ccnservation Z-_ni (FCZ) as-:ablishad ty -:?~

Fis'heri-S Ct7r.serva,:.on and M. >agemant Actr (FC:IA) . T hI z
ffans that -:he MIPA rcv appl--,-s to a zorne copnt:gucuS wi-h
the U.S. t:ioilsea and sxTending 200 na.,xtc-i xEjiCS

cf's hc:= :rc.n th coast (teSaMe ;;z 4;.i:C f-:M W-6 _ch t'h-

eert- -i~ is me azured) of --h= U.S. and i -r:C-

:: e.-:hin -:h-s zcne -:he U.S. 6axc-erc~sz~ zxcl-usiv'e

fishe:r.as ma.--ee-a au-thoz":y (iJncJIu2'ng ma-r~ni mammas)

cve:-- all. fsh :esoarcis except hiqhly migratc.7y so-cJis,

suca- as :u:ra. Under the Act, -.h? U.S. z-gulaz-es ths ac Zv-
tzne'z ic and fo:ignr fish~ng vssels, -the e- :e

cf :ne cr:-a shel-f, and th fiszh..ng =ac-::v4:v cf US

ci-tizens cums:3e tne FCZ.

The tiMPIA' -. s a::ain amende-I on Octobe:r 9, 1981 (Pu!_hlio

Law Nc 97-5e). lajoz aspects of the :ev--sed Act ;*r=:

1 ) :? turn of Ruarlne iamral managsenen:vr to teState=s,

2) Saall t ake s cf marinea mammals,

Beached and =tranded animals,

4) ! a :-k i.g A. -:aging ,

!) ~er:c~lchangs,

6) Fst:at-menl of immedia-a coal s fcr -aaxs, a7.d
7) Piauthorizaticn.

'the fir=S- Z-*t e listsd above, retrn of mar-ineZ manmal magae-

msen:t t: --he statz (Secti on 109) , prsvi-des a ne w anp-:cach cf

rzturing ian-agemen-_ au-tho-rity -:o t:he sta-tes.

The- new approach, desiqnied --o alleviats some ofth

problems asscciat-ed with the pres-am=endmZent process, cn'-

four distin~ct phases for-! :e-tu-rn4ng zanagimqnt! authcrity.

The frizv- phase? Is a sta ta'S :e q est for the ':stu=P cf:

management, submitted to -he Secretary of -the appropriate?

13



felarai. ager~cy. This- zequest is essentially a prcpcs~~tl

what -th=e state's ma=r-ns mammia-' cr:oqram will bs. S=eCtlon 109

(b) of -:hc- am-3ndsd Act specifeS -,hr- minimum regui-zsmzen-s

for develcpir.g an, acceptabl,: riquest. Phase two :equi-re=s

-than ths sta-te d;:teruine the status of -h-3 population with

respect tc CSP for thes mA~rmaj SPCI- !pe+.e -,

manage. Un--il the OSE for thi's specie4-s has b,:e-id~ri~nd

the state is prohibitz-d from a--llow-ig anty -akin.g of r'

manmals from -tha-t sntcck. Ph=ase thr= ivovs-h xaso

c-f t he st2-ts's managzmenz 'nh:- which tak~es effcct afnte:

the state's determinations are::-- na. and iinpleme-r,-ned und-i:
st ate law and aftesr a coooeri-nnve acireem-ent bstweer.nn

stat:e and necessary felczai ncies has been rsached. A:

tha- ti-me, t-hs legal :so b :yto= managS.Mant nas=S

from 4-h= f4edtra-l gov=ernne'nt -c -he.cnne The final :.iaSs

4-Vr:lves rc-enti-al federal :e3a:o :h nn anaqsmz-t

alithcrity prqvio,,usly reundtza :tare cr a stats's voluin-

"arv Ieturn of the managementi- btck : -:he federt.

gnsv=:nminn,. 3oth aspects aregvre by Saction 109 (=) of

-'he as=ended Ac-.

The larins Mamnmal Prcn9c-i.oa Ac-: and -,-s ane

provide manageamant gidelines bas-ed on -ccsys-smpicils

,han: animals mus- be manae -:3z zanr eaz and -,C: fc-

the bene fit, of cc mercia. lamn This new approach,

far !diff earenn frcm the zihris:ada t::on of managin~g fiszh
stocks using maximum harvests aid ave:=ag= snt-.k si-z=es, Is

now the responsibili-ty :,f the fadseral qovc-rrimer.:- and :?x~r-

cised thcuqb va:4ious coastal aarina mammal research

programs. The objsctive, responsibili-:iis and dutiecs of1 -nh-m

fediral Ccastal Martre Mammal Program with luziadicn ion over

the- CalifcZrnia coastal waters is discusse-d in -,he fcllowi-na

. ~-. --..



E. CCASTAL MARINE ifIMMAL PROGRAM

The MIMPA and th,0 'Endangered Spzec---3 Ac,: (Public I'aw

93-20!, 2E December 1973) mandate m-tat the N&.a. f'a-ine

FiseresService (NMFS) , U.S. Departmzent Cf CTonMr:Ec., is

r-aspcrsitle for- managing populations of pinnrloS 1 (se:al as nd

ssa ic),except wal-rus, and cetazeans (whalr- and

dc2.phins) -:hat occur wlthin 200 mis- of -:~ claim-s

cf -the United states. These two acts rirthaemopa-:oa

::mor the taking cf any marine? mammals by U.S. c i z zns

unless specifi cally exempted wi-thinr the MM1?A. Permits 11:

take fcr public display, incidental to a fih cyo fcar

ressarch may be issued by the '4I,1?S, but- onlyv 4-, a i~r~a

+--on cc.cirning the Fresent stat!us of a pa=-ticular m:-'

mammal population has bier made. 2hereforei, the sn~

cbJscti..ve cf the Coastal larine Mamma! ?rogram -n h-

Scuthwest Fisheries Cente, r (SWFC) , JMFS, is --:: cc.ndu,,-:

=esrzarch tha=t will !arable assessme;?a:s --o ts~i fo: zk

c-A marine mammals thnoccur off t:hs Califocrzia aas:

Ths s-atus ct a rarnne, mammal popuia::tor ha bees:

preme-d by the courts to r ,fer tc -:'is t~n~~ sw--

th,-e currasnt Dopulatacr s-za, t:hs maxi:mua . prc duct iv:~v

1 evzl (MNPL) ,and --he ca-zzyinci capacity of h nirim o

MaXiMiJUM poculation, le-Vel (K). 3aZ.cally, if a )Op' a air,

is abcv; MN.L i- is at OSP. Ic i't is belcw .I"U.L, it + c:

be ccrsidsred deplet ed. Unfotunaze4, =stism--ng ~s

threa population levels IS a comlicatesd -:ask in-:'ludirg

vari'ous F::blems, such as= uncerta;nty concern-*n all t:he

vari atlas. Cons--dering the many pz:t-1z,,s ass=ocia-te-d w--'h a7

assessm-int, determination gililiz~s 4-n the ass-essmsnt

procedure were develcped that deal with OSP. Acccrdiran tc

t-he guidelines, a mare mammal population is within CSP

uhs15



1. The :nc~ease in population sizze -,s slowing

historical range is occupied, )r

2. Pcpulation size is not under-going a psi-s-:4-:t

d;ecli-ne and the historical range i43 cccupied.
A popula-cicn is below OSP wh-n:

1. A decline in population size per-sist.s fc r f v s
more years, or

2. An incresase in populatior, size is ge-omz-:r--c, c--

3. A population occupies '*Ss than 60 oezc=r.-: if

ical rangs.
These c=I-eraa allow for a de- srmina:;on of st a--u S wi ~u -
dire=ct as-tirateas of IK and MNPL. The needs of ~e~~r

are cent:ered around de-:ec-:irnq chanqes Jr -thz c:n f ccu

laticn grcwtb and on two assumptions. First, thsarpo:o-ao

assumes that i population is lirger than t he MNPL p~l:o

when ths growt*h, rate of -the popula:ion starts -:-- s=-cw -2cw-.

11 fu~thr assumes tha-: when oua:o-- - :

dzcl in i n whether- near K or not, i: s no: a-- -in :a

lava!. Using thesce quidelines and crtrathe bhasi'c if

matioral needs requiresd to assess a popula-rion le vel- arz:

1) Thes population. growth rate- ove-r ti-me,

2) Th'e curre nt distribu--ion of aimals,
3) The historical dist--ibucicn of azimals, and

4) The numbe r of di-screte s-,ocks vi4h--n --he sc-icie.;

These guidelins, assessmr-n-t critaria, and Inf~ai
needs are offered to illustrate, some of the many ict
that rust be consideredi in*: developing different mangremn-

plans for each speciss of ma=-rne mammal. This new a~cr:clh
of assessing a pcpulation level is 'the framework used i

estimating costs to asssss thr- populati4on levels of

CalifAcrzia sea lions, cne of the management atv:e

addrsssed herein. Because of this fr:amawcork cther Zrcce--

diares to determine OSP, that require more complicate-d ari

har~e=-t c-acquirq informat:ion, are not discussed.

16
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C. DESCRIPTION CF THE PROBLEM

The coastal waters of Cali-fornia support a varie-y cF

fishing c~e:ations irciuding: commercial trolling for
salmcn, gill-netting for shark and other pelagi-c fls , :cund
haul me-: fishing fo: anchovy/mackeral, squid and he-rri-ng,
trawling for ground fish, and pole and line fishing from
sport toazs. During the normal operati-3n of thzea fi-sh-?4---
conflic-ts occur b9ekwesn mari-e mammals and th= fisnerv
rasulting in- economic loss to the fisharmer =:! m~ri
mammal mor talit- i s. The MIPA and otuher legi!slat--cn mandats

the p:cn-ecticn of marine mammals and require t-h= i-ssuaTncg of

p-3rmits for the taking of mammals incidantal to normal
fishirg ciarations. These: pzermi-ts, Issued by --A= O.S.
Sscret-ary of- Commerce, may non be isrbedunr"-ss t-hz

mcrtalin-y !- vsls are moni4tored and -he popula-i-on l' vais 1r2

known lo he at an opi.a-mium le9vel. Below --,-a-- level- trhey ar=e
classifiLed as depleted and take canncn be au-:hc--i-zed.

Mlarine xammal/fishery conflicts generally involve two

types of 4:n-eraction: stnat-ions of d--rezct compet::-.-*o-r fc: -1
food soarce bztween fishermen and mammals, and sit uatie.ns
wher:-e mairrals are taken in.cidentally or accidsennally drn
fi-shing operations. fliract cmtioncauses eco nolvic lcsz
n!o -:he fiShirg fleet du-! -to lepreda-zi-on by ma~~mammalS.

Miller et a!. (1982) esti-mated an annual fish loss of
$503,160 and a gsar loss of $94,930 as a :esullt of ti
ccmpst-':acr ITable 1). The siecond sit-ati74on, where Taxxals
are irc.-e-:ally caught during fishing ope4rannos,:snh
major cause of mortality along the Califcrnia coast. I !i
mammal mcrtali4ty caused by fi-shing activity per= ye~ar for all
fisheries was estimated in 1980 to be approximately 1800
ani mals (rs~aste= It al., 1983) .Aboat 90 percen-t o-f 4these

leat-hs were California sea lions with over 1500 esti-matesd

taken by all fisheries (Tablce 11). The shark ditgl-e

17
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fishiery was the cause of approxima tly 63 pe-rc-?-:~ of -ths=

mortal-iqs with ovq: 952 (rangs 678-1277) of -he s::

156j (range 1285-1834) saa liJon mc:tal2.i-i-- occuri.nc -:, -he

shark gill1-ner. fishezy (Dstastsr et al., 1983). Acc,-:J2_q

to the NNES, the mcat pre ssing probL-m facing mari'nr mamm~al
ma a as m? rt i-n Cal-ifornia 4s --h-i -rcidental takc- cf see 1.cfls

~-he ;3hark gill-net fishery.

I TABLE I
Annual Loss of Fish and Gear Due to Depredaticn

I Fish Loss Gsar Loss t2
S alan -Ishr

I Cci~mErc: Troll S274,000 S12,200 1286,22)
pa ot6,00) 360 6, 36) 1

Skiff. 2ie 2300 0 2, 31
KlrphBvr74:300 1),000 84,000

T1ctal Salmon 3356,300 $22,580 S338, -83I

IPa:tytca:

IPaci.fic Heing S57,110 14,550 !61,650

~:2 N ~363,360 :557,3J70 112 0, 43~

ITct-1l All Fisheries $503,760 59 4, 933 S5S8,690 I

Sourc.e: Miller al 11. l'4.J-fcr~a Ma--n's Nammal
i nt sr ac 0 ntudly, 1991981-l, Ab-sract o:

Prp .low



TABLE! II

Estiuatel flasmal florcalities .In Calif.(1980)

ss~c±ss F~shr

ICalifcrniia sea- 1icn
Ccirnmerc:31 a Salmoz T=c11inq 3-03

1 Kiamath Rive:- GillNt~.: 7*1
0 Ocan G1l Nett.. 1187
sqi4 8oU'nd fiulT et 10 1
A Ch'.10 ,/11ackr a I Round 42au. 2-1I ~Trawl ),ishary1)

7 0-1l 15341

Klamat'i River 131:1 Nfrt 22*

9a~o crose Oean. 1 Ns-:t ag 95
R u Ia cif~ a~ I Ifn ta:. s +)

Elphn OcS, i1 etti

ocean Gil' N- -in; 1

If a- I au1 Net -+
Pi l Iia e 1 o n a ' S t

- a 3tare 1zet sCpjnr, maca.ia-

Ia- A= __ ____r! a tu l

Fh'=Z-es LI;--?=aCr--'n Study, 1979-19611, p.209

D. SEARK DBIFT-GILL-NET FISHERY

G Ill I- r -2, o r s et r e--s a s ':he y w~: c a i sd ric s:,:C

1920, ar, a type of !ishin-g ge,-ar wh-==re -:hs --2 hangs vr

cally ir. -th, watir cclumn stratch.eid be:--wtr. a buloyarnt crie

lins near th'e sarfac,-- and a lzad li-ne at -,:he bottom. The

n~et, rcrmally ccnstruc--ed frcm :cotton twirls, is ssed~b

a ze::es co6 flaats at:tached -:c the cork !--no vil ex7,n:C
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lines ranging -fr-cm 1 tc 3 fathoms 4i. Isng-:h (F: .gur=e 2.1).

The size of modern day net vis from 10 to 20 fa:h-TS ir

dc-p-h and may reach lergtIhs of up -:o 1-00 fathoms. 'I ssh

s--ze, m=-asu~ed at the str-etched -distanca from 1kno-, tc kno-.,

:anges from 10 to 20 inches wi:-. 14 'to 16 4inch--s bslnc

favored in Scuthern California. When fish_'ng, t-hz P=--

remains attachad to the boat at on;? enai wit-h a buoy and

light a-: -lie othsr and. Occasionall y, h ba:myrca

is:?if -Frcm one snd ofthe net7 and reatt-ac' a- :_hi crnhmr =-d

if cu-rents star- to twis:- ths r,=t and aiiAers=*y aff=c: i-s

fishing atbility. Fishing ors:a-..ons a:: anaue at, night

witad the re- bei1ng =etrei.ved and se7: during da.g:hourE.
Ine drf-gl-ntfshery for shark :eXpanl1;d raoily'

the la-t,: 1970's, g~cuwing from a flaet of 15 --n- 1977 to a

cur~ent leFvel of approximately 200 vesssis-. Ons cf :nz-

:eascns fcr this g~c%-:h was t h4 acc~dental d_-scov:y -'n 1970

than lancer mesh (>1C inchzes) , bzougqht in-_- th=_ fshe~y n

aodurwa-:ed fi-sh caugh- by smallesr zues3h, w~uld cPatch

swordfish. This new specimeS, no: cao-.u:s. with -he smals

mesh nets, car:icd a much hi--4b: razkat 72n4ce t han shark and

hrouqc-: now co-npie:in-_cn i:nts h z.sl. -~~ 'ac

was the growing nsed for ad i:jnlso'ircss of rtn ic

expanded -hr- market fcc shark, ze3pecla±.Ly~ : hz?shsr ino

boni -to. _ inc_-_as.4cmet~n ~ ii r=esrurc'qS

rekIndI=ed tte, animosity batweEn :L. ii- fishery an

c-:har f_,shng groups, o~u:ys~:o:operatoCrs and

h-arpocn f ishermer, whob plc Prezsazs o. the qisis

-0 p~ut an e.nd -c ll gill-ne: ftsninq. CIsing PCllia2I influence and lotbying these tees zciips wgtr4 able -c
f push thrcuch le-gislation and placrv ccntrols or -th-=i~ln

sciamert cf -he shark fishcery. CaliJforznia Ass=embly B " 1 2 56

(Septembeir 1980) ,commonl-y known as thi Kapiloff 34-11,
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requirs-I fiaseme-n tc pass a teroficiency test w

riceiving a perm--t, set a quota on the number of soii~

taken usinrg gill-nets as 25 percsnt of the total --
barpccn fishery, and required each pezmIt aclier t:0 submit :

log of tbeir ac-tivities tc the Califor ni-a Depa:t-metn- of F-*'sL
and Gamz. The bill also allcw-3d :-hi Departmmn: -!o cracc

cbservezs abcard gilntvessels cperzatingr und=er a perm--:.

Ih-S Kapilcfff Sill remained in effecn- unri-'. S--eoterbar 1L4,

1982.

August, 1932, marked the beginnizg of moret am-dm=---

the- Fish ani Gam-- Cod=- du;- -to th.= vassags of Sera-,e Bil'!.

1573, :eferred tc as thce BeVCerly B 11. Thi's r-ecn-t 1lz 14S 1 1-

tion cr.c-a aqain placed rsicnr on the shark gill-::-

fishery cparatlnq off the Southern California ccast, dfins3

as -:he airea south of Pcin-t Aranuelo. in additioa to -ths

Previcus regulations rhe Bevcer-.y 84-11 in-:roducsi several -w

:euie~ensthe most, siqnifi-cant bei-ng l-mited entzry

tefishqzy and area closures. Effective ADril 1, 19bL4, t.

numbsr of drift-gill-net shark and swordf:.sh peiisavail-

able aze 1lited to a total of 150 vsss oeatn sur

cf Point A~gue2.lc. St!arting in 1993, a -total ol'-cu-=

sablish-4d of all g-ntfishing operati-ons betwesen

Fiebruary 1 and April 30. The bill also defni arsas :ct-?'

closed during spacific tirnes of year (Fi'-gure 2.2). Thi

EeV=arly 2±-11 rsmairs ina effect unti-l January 1, 1983 u:Je=-Ss

the dats i6s deleted o7 sx-tendead by later stsat-ute.

22



04 t7% 04

v) t-4rV

414
0 r- M

P-4 L Lm' (V

0

IL4 W _4

4
~6.I 0

.4 WC* *i~.$-4E-4

\ 2 c

23

-r-.
.. 'V-, - P*--



E. STATE'S INTEREST IN SANAGING MkRINE MAMMALS

The ta of cali !ornla Is Presen~tly assessinga n.i

~i~e~e.: ~~ir:problems assocla:-,d with specif: c

species c.4 man: mairnals to ifem~. : t shscUldl

:=tu::n of rnanagsm-=enz autho:izy fr:om :-hs U.S. Sec-ct-:y --f

Commezc=. Th-ere- are :nmerous =r=asoos why thi S-:az-z

r~~ust~g reir:of maniamernt autn ori::v.

1. Th'e 1981 ansrdxernts tC --,I MI PA SiMPI-f-Ir~~

whsrebv s:-ates can reaes rtlrn c: ft

autbhc:tv . TLh-S -,-w st ~ amproac"i tow mk

q3uicker ande:~e for coast-al sttsst rg:

au-.hcrity.

2. A dsr vcoistal s -:s o manaqe r'

-:e:bourtdar.-*s -tstftai of ,iav4-,-: t hat un::

diividrz. b-awss -=n 1~: 7 - era

3. T'h, -Usaz :..a raSt:a' st:a-ers ars be-ter suited ftrd

-:he idminist~a1-ior of 'h-? M1PA. Argumert s -4- s-urp:c:

o-f "his -41-a a:-- -Ha t s-tatePs have= mcre o=cl -4- -he

fie -o condu:t research, an n:e t wc

q.~i can eisat. ut lz~i, and a cs:rrx-

i~i~y-~ * p -cb-'en- sc --hat cn utscat. be-

Sirvier MOra raPid17 and Sffc- v -Y.

4. A s-ixle Lzerm i- system can b= d-2si9 1 e s

ccnusirg to- the fishing inviust-y, :eall rte-rr--

wcuil b-?~.:ce by th e sa

3. :f thie steCorr: ..) !-, all rssoarces ;1- =coSvZ-m.j

a~roac.,i -: managa Ement Car. b= :mlm:c2 nt~ f

t:he speciess approach presently usei. Such an

apprcach could lead to moiz --- n mant (ese-nt

tacause: the- aut:ho="it-y and =egula--o~y b,-'iies wcud all

resz In ore agzency.



Przsi-'dent Reagan and his adm.-r:LSt-at14orn have

dssire -:c reduce re scnsibility in fsd. :a. pr-ogramz 7h~i-Ca

b.-- adminict~a-tad at ths sznak* v- The 1981 IMPA amend-

men-:s make i't, easier fcr Cali-forni'a --o :egai-n manag=minn:

a uthozi-:y c f dif fer nr m a=-r-:? a ma s , specif icaly:he

Callfcrnla sr-a ln.in ordr :: ---)jbaia -ha- auth.cri-v n h

State m,,st cvaluata varfcas m-iaq-em=nt activ:'-:es tht n--gh-:

c-f sea licn in -:ac shark 214-1' .:i-shary. The-,= purpc!s- cf-

th t :hsis 4-.Q toi .niydfe a mn c-v-

available tc t:he state c-f Ci-~n~ etm: he c:-=- '7f

irnp c-me r.a thess ac-:v4-tJes :itthe Sta-'. nls- n

ture-aucratic str=uctuz-e, a-,A w1rfh -:Ie C:n f Sac,' ac-:.v:-:v

with its eiff'ctivan=eSs In In efor0. ler$Ftn'- wh ich

ac-n-4v v' wrou ld r rsu1 -4- --h r: c-1,s -i f -c- v- ma,-- ,n -

sche :mae.
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III. COST ESTISATES OF DIFFERENT MANAGEMENT ACI VITIIS

'The i-cidental taks c.4 Iaiori s-- iizs s* il

gill-ns- fisbary &ressrnts s pscia I pr I ~SS t - -:

devalczirc i n z:verall manrageme-nt plan. '1-1fcra :-uch a P

can be dive. f f _rn , ana 3:m e-.t c-v:a : - f

~na .~a iz:and tYz- alill-nest fis_=her:y m2Ust b- ~

s-udead. Tnis chapn: deals w:-':h Lyve ac: .v--*-z '.dc-z:::

t v -:h e %1- ~n a 1 a r - ne F_4S h e-'eaz S -sv ,ce s~ b -1i n::fap

m ortance in- de velopinq geni T~a. h (3c~
ac t .- es :c be inveti -ga te d are:

1. AS SiZs t h E pop Fu!aio a e~. 7: 3~~--

2. Ass ss s-th i-nci:d a a1 -ak s o f sea a I c : nr

fhs! rv,

3. Limi:- r-- us : c-4 ga.Ll-:eS 1)y -na and :--r -'Y

tc :nmrze he take cz-L sea lions,

4. ~Gen-ethe sccmcmic loss to t hs ::s:-:v 21n .: M

tzf ga a:d fi-sh duse -- ssa lioncm'~,~:

5. FS : mt ~ cz cst cf a:n a ci~s -Ica zat a c k un z -

v alu a--;- :rts sc- iv.?n s s in is -eancSza

ha :bor s =al1s f::oi-n 1 o:-: S.

These fve aciv :ies ars davidsd i:nto ne ca-'- zz

tn-a: S:ia.a:evluti : criltzria can ze r:e. :--

cat sgcry. Thes f i =S t categsry de al w:: S ~ :: -a

;res-~rt icpilation status of -h=- ssa io and etnr

-. Is tcve z bivlch the iax-inum ae p r.-duc- :v 4--y 1 'v q

(Nl. Cal-egcry :vwc :-nvolv-s assess-a t-h- -'Incfie aztnl -:a=k=

c: seca rnzn:::s in the fishery cuera-t.:g in Scuther' Cn-

(sozth of Point: Azguel.Jo) . 'The final ca-tegorzy icroa

th-e !.as- thr==ee- activities and is ccncce=ned w ha c s a Ss -n a

iconcmic lcssss to -,.ha fJ.s %_4n q in1dustry duS ,o s -a Iofn

dpredlaoron and area clsslurss inandataed by legis-latio:r.
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Each cate-gory Is examitned as a scrpa~ate entity :

cc p a .ScrS made bet %er th e altszna t:ves whz =e a±o .

'The pu:Dcse of thsse compaiscne is -o e mn wh-'c..

eltsera::ve Zis 4e mcst cotefciefo: achizev--ng

cbjectives of zhat category. Costs are s .mer fr:' h

s-andrcin'- cf what it wculi cost ths statA ofCai:: r
t1hez shazk g-ill-nit f-ishezy, in terms of dollar-s, tno

mnttha var:ioa1s ictivitios. The ca-zgo:ii._s a-:e prss~n-11

ba S'ii cn zhi o~d--r of tihi cniy.~ and pvn

r,*:ioity of i4mpo~tance.

A. CATEGCRY I: ASSESSING POPULATION LZVELS

The aare IMPA dictat-2s thani 32a::ne mamma pui-

mas- he at cpti--mum levels before mitigati::.ng measure.S

:-d~uce Icsss -a laishermmn ca:- be tken. Ths di-_ff'ou-:v i

riiqwht'her c C::c-- tha Cal_4rc~n_-a sea licn -- z

rc:that citinu level, deie.previouasly to bei bn_:-=en_

the max-'mum nat Fpnoducn---v-:ty l'evel (MNPL) and the ma

pcpulaticr (K) . In the past, ieemiig the MNPL of

explite-d popul ation s was-: basemd on a fixed pserc-n tags ~
whi:h was calculated -,o the p-eciacnlsvel

r-cordS of annual hazvest an,' fom an estimats Of th;-

cur:=nt pcpujlation si4ze. In -h- case cf -heCac

lion., a ccmpJiets recc--d of harvests do=es not e-xi-st makinc

thess calculations impossible. A dir=ct- est -mane ef- %IN!-L

also -c-- Eossible because the current populatiorn s-*- n

n =- desity dapenden- mechanismns t-ha-. rsula- the pc-ul--

nn aze not known. To cope with these problems An

procedure, :elferred :o as the= lyzamlc response me:thcd (DM)
was %dev=eloped and is_ prssently befig zastsed on Califcrnia

sea lons.
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'The pu~pc=-a of the DRM is o datermnnr i pcpula-ic-

leve ls are above or balow MNPL, a reasonable !owe:=in -.o

the CSP. The procedure is based on -:he dynamic eaorsi

tetwein Fopula--.cn levels and reczuitmen_ :a-_:es (:at-e of-

reproduction, plus su~vival int-o matlure adults) showr. :.n"A

j:oiuc-rcn curvs of -ha stock undsr stu-dy. Prcducticr
curves are- derivsd f_-ro annual pup ccur.-.s in bresdirng cobc-
rlses cn va=rnous islands off Sout:hern Califcrnia.

Fresualy, MNPL is iccatsd a-. -:he peak of th;- p~cduciJct.

curve ma-kfng i4t necssary to eirmin:e only -,' t-he p:=s~:

;cpujlaticn level is above or below tht oint. If t-hS pnpu-

letion of a stocck is a- a levz2. greatelr thar MNPL, :h- s-:ck

wil ccmG -.r a st:able equilibrium under a :eg-la,:OFd quo-a

harvest. 3ebow the MNPL, a stock w:.1 ro-: qibrtutr

a qucta harvest tut wi4:1 dae~:ne away ffrcm c: grow -cwa~i

: MeN1PL, Iep-ni Iin o n tac- haZvast ratze, c'itoanth

pojulat- C s--z=. A more t-hc:ocugh iscuzs-c7, zf -heflM

avai I -l Iin D 9Mast _ : et a!i (198 3)

Dynamic respcnso netho._dclgy i's dizscussed bzcaas-e i,

F:essn-_lY the most efficient Cr)cedure= for assessing rsn

Po:ua:a-_on le-vils of -he Ca:onasea ~..T: zai

data r=Cc~sa=7 :crz '6his ssessmart puP crnr-s mus" t- 'eM2,71-

cn all teknown. haulcu- areas d'czinq the tzsid~fng seSascn

along w--tn- z survey cf pote ntial haubout_ :s:an (-:sa~

of expandino ozris The -fo-llowin.-g t:ables sia- 1

would infe:ially ccs- -:he Sza- e to Dbtai ' ccunts.

The? fig urmes show n in T able 111 estatemz = w hat -I wouAI

cost- the: State% in the- first ysar -:o seand 'e~sonns_' and

equaipxsn: to: the different isl1ands to -ount-- S- a, lios tps.

1-: Is assumsd that equlpment and vzhiclss needed for e

coun-ts a~s riot available in the State's inven-tory -and would

hav to bs purchased. If t-he equipmen:_ were availatls,

these c-os-s could be recomputed using thei-' p~ss-t valuq

(opportujnrey cost) . Thsse cap-J.:al invas-tmen-.s, shown as
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-mqipz_ 2in the tabla (-excluding qa/i),would br-

IrI11rrEa:. the first yea:: and in subsequtr.,: years -n_! ' zn

~he sqjncn.ent nc-sdel resplacemsn-:. Irndiv;dual zxD=%c:zs, -):us

gas/c.4. fzcm the igulpment iswoull rsoccu: seaon year i

ccunt w~as coductsd. These ccs-ts, ard capital sxsn~

di-sccun-i -over five yea s, aze d'_scuss-ad Jin 7h-s cos--

e.fctJveni-s aT alysis chapter to eztiuma- = ex-.,ns'ms t=eycnd

The rs~~ xrqrsoe shcwr. i4 Table :'11, :~~nlfo

S7. LDCug'Ias De~'..sts:, Leader, Coast:al Ma::_n~z Mammal :rooram,

N'FS, * :' ._"zed on what *i: cost his pr'mram -0

s'milaz cc~t _%n ths pas. TrarsL~r:avcr. cr_-z:s = i - -

ra-.-d usirg round trip *_ravepl f6: :sn- and ~':~:
;:xcld:nc vch-ices. Tra vi2 1 : S~. n 0m1en a r. i S an N ico as

isalanS --- cor uczed aboard a 'I;-vy zpaandaia

c:z $72 z.- ;),-:son. Vehnicle- transps::a::c --,: es

-_Zinls boaZ a harge chartered -o :_:anspc:: 1a

; o;cs:f a-ar. The cost for each vezhioe1-_ -;s e ~~d
T500. G_= _ng p,?rsoflnel and &4,irpman-:c San Iiia-' Island

s t:: s ,i i 3nto co s - .5 70 J - iSeO, d e D =n di7 cn wh S-:hr s
;Ai*,:af-: --: boa-: are cor,:acte=d. Th.? iz-a.zt qxo. -:sivr cos-

(S73O) is* u_ zs _'n comp'1nrng -7hzse ast.ma-as. Trnsocr-a-fc:

ti, Santa 2ao-bara Island is es-::mazed a:- $800fo a c~

toat! s.ncs no landinq ar=-as are availabli on --he islard.

This tatlE fs the baEsis for: ccs: 'es:ma=e n~ie -h:

rezma4ining fiur tables.

Tables IV through VII estimata what it- woull cos-t :l-

s-ate in thz ::zst ye-ar to: collect sea liocn pup ccu:.: .fo

m-iticn at three different levels of eff.ectiveniss. 'h

Mh-se lzevrzls a~s bas-ed cn what Dr. Drmastsz fqee's a-= m:mcss-

sazy efot t oletsietfcally acceptablc data.

Ccs-s sbcien in Table IV -are tabulated us~ing w*at Dr.

2=1astsz tqlievss is the minimal e-ffo:-: nsces-ary tc cdee:c

useful infc:3aticn. Table V shows :csts bas-eo on- prms, t
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level~s cz SIZUdy in th'= Cz:S:al prCg:aim. The fralvaluz,

shown In TahU1-s V! and V:_, i ~:m:a of -:c coss fc:

an. srhancsd level. ot eft~v.nis b 1e V! sh ow i c o %-- s :C
c-niuc-: a o, p no~iys-uy befcre tha main hau2lou-:p r_ o dio

.r, July. Thi zeason :ct Z-1ch a !;tt1iy _-s :3o obtain. a
ur~s=_tandinr- of how puln bir--hs and dea-zhs occu_ -,v=-.r h-

~r~dof tin=_ picz to m ar. breading season in July.
Table V11 es-:i~na1_s ccst.- sim"ilar -:z Tables IV and V s~xc-F

thats irc:~ zeplicanes ccur.-s a---:iaui- ov;== z::en ~
lhers a8ZE no addi-riozal -.&o~:t-'r ,ot -r u: So.
%icolas Island bicaas;_ coar-.S b--i.- c n July 1 fiollcw.ng -

42 day st udy or, -ha,_ 4±SlarA. A11 sn :a:_, - a:, Ta~ n

co:.st cf a s-ascral 'r.o _ ~i-;==d by n S-a-:. a- ths

rzsssr :a- of 3L4.53 p,:.r hocu:.

E. CAT!GCR! II: kSSESISING THE INCIDEUTAL TINE

Aasssi- thB -nc4_1en,:e 1 ak- of Cal.:.fornla _ e __ -s "y

ths sha= k gill-nst f ishae:y car; ba pe= f,:zied in ~ aiv yc:
WIys. SI X dif fe=:e L tXS 1 "'~d SOf :olc-0 ~t
s-stimats take have bEa::I::d by -:-e NMF3. ThcsE --ch-

r.:qu Sa:s:

1. l'arato~y obssrvaer p-og:ams on all boa-s,

2. 4'arda:ory o'bzs:ve : zCqrams )r, ! .Sampb14 Of ica-_s,
3. Vollin- a~v obac-rver proarams,

f4. VcJIi.na--y Insp-c-.i-n of citch logs,

5. Dock -u:rvgys of fishezman, and

6. Using state vess-3ls +-- zonlzor fishi-nc co~tcn .a

sample of boats.
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TABLE III

Estimated Operating Cost per Island

I.IrIVIDUAL EXPElNSES S.M.* S.N. SC

I !raspcrtat ion
I a--: (:ounl tric) $700 S72 $72 Z'In/2I

boat fzounl trar) 300 10
pool a(ai.ly) 6 6 66
11cc~ da'ly) 2

I salary (la-fly 36 36 3
EUI =M !NT

E4-cuas100 1I,0 100 1)
I S:t:n scope 25) 25J) 25,?

Manrual ctounter 10 1) 1 - 1
E a-a fc~rns 13 1.) 1) 12

I Czm-Eza -nd lense-s 5133 500 5~)
I vehi4cle **

~u~hae/~ait. /a 250.) 750 0
z~asranonn/a 501 Sa0

gas/il (daily) n15 5 / I

Tca2. E -DtCen C-t 373 370 30P'

(pr2ifdividuals)

f4o-: 2 :ndvidal)

*S..= San iiigu! 1 is!. S. N.= 5 an Nic'ls! T 3
SC=SnC2emsnts Is). 3. .= Sinta zarba ..

*Thc vshicle cost is esnn:iatsd only as a ::ableI approximation of possible expenses.

In add--cn. -c the island counts an asrial Furvtyis ==:qui-Hd t:c assess --he :ema .nin iSlands fc:I
Ihaulout regi-ons.

IScuzce: Personal irtarvi aw vith D=. DOUala-.S DzMas,:= I
Leade: Ccastal iarine M1amma!. P: amu NFS,
SWPC, becewber 1962.*Costs Ars -1932 o2:s
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TABLE IV

Cost Estimates Providing Hinimal Effectiveness

A 9-curd count on San Migusl and San Nicolas I-ela.n.s
Cqu~rin two seascnal employees f.r five days a-: each

I Iand ai d ae_:al surveys cf the -qma11nQ 1._.ards.
Work is tc be perfcrmed in m-_-July.

1) Costs to Conduct G-aund Coun-.s

I San Migue!
Transpcrtation $ 703
aol1 expensesFCoo 60

' Salaries 360

San Nicolas

Tr an sDc r:,1ion 144
Daily" expens  =

co-d &r 80
Ga s/ ainteza..c 25

Salaries 360

Equipifent

8iroculars 200
Spotting scope 250
Countir 20
FO:ms 20
Camera w/ !-inses 500
Vehicle 3000

Total Ground Count $5,719

2) Aerial survsy

Estim -:-d -o _-equia 8 h-s.
a- i250/h_. 2,000

Total Minimum Effo:z $7,719

The estimatel cost -o implamen,: each of zhese :echni1ues

is p.es=_r:ed und-er the assumption that a similar !:.v-l of

effectiveness is achieved using each methcd, except fer

methcd four as discussed balow. Analysis cf thisse a!-ra-

32

-flavor



TABLE V

I Ccst Estinate Providirg Present EffeCtiveness

IR!:plicate ground ccunts or. all four Islands :aii
-6 twc e mlcy~es for sever days on each iSland pl'isI rzialrsurveys of the :emalning is-ns w c:k;, iz- --
bce performed ia July.

1) CoSt to Conduct Ground Counts

Exn Miguel

Tr anspctatto n 7012
I Daily- expenses

salaries 504

San Nicolas
T- -nspcrlta-io n 144
Daily expns-s-l1 !ood E Shel'-s- 112

IGas/c.ienance 35
salaries50

San Clemsr+te
T ran sp cztatio n 144
Da'Iy SXo3-ises

I OCI &shalter 112Gas/mai-r,-enancAe 35
Salaries 504

Sant-,a Bartara

3'ocd " 84
Salaries 504

I Bgu.-pment

Binoculars 200
S 1) -4 -g Sc p e Z50
C bun t q

IForms 20

Total G~ound Counts: S11,85t

2) Asil Suva



TABLE VI

Ccst Estimate Providing Rnhancqd Effectiveness

Ipup MO:tali-t stuy 0o1 San .4L~e and San~ N4co-las
Ifro'a May 15 to July 1,r .Our rplcalri cou!4:ISs n all
Ithre iaads u-cing two qi:oups of obse: rs for
I fc~nr- *days 4:aq.. _sland, plus aer:allsurveys -4
t he rcima:nzng 3.slards. :?up countsz are dots In J _Y.

1) ur Mort.ali-ty s-:uly (42 days)I

T~s~cna~.3 700
Foc~ -50L4

Sal a r _ s 3024
Ear N-colas

Tr~ns~at~on144

; ood rshe-ra 672 1

S a ";a:i1-* 3024I

To:al S'uly 38,273

tivis is ccnduclted assuming a fixed sffecv -- s,

t~f:~ co7 f ± lr~amnt=a:Ioz: is -:he sva2.ua::ni

c::e:c.Only subs'-ar.,tial~ cost-s, such as =tpboy,=_ sala-

::e-s an! spescial e :v-rss estlazsd t o maks onaio~

tteEOn ths altsrnatives.

1. !ar..%tozv Obcrmrv -rs ~rAll Boat=

The criginal pzrpcsa of; mhs nthod was tc -:lact-a.

cbserve: c-. at le-ast crne fsigtrip :)Z al.. vesecl.3 op, r-

at:ing south -.f Point ArgUellO 'Ide= a -iha:k ~±intO'smi-:
ta-7wsen May 1 and August 31 . Such an. ap:ac, n:

pcssitl,;, however, aus to the 1l-i-ie s--za and gene=ally

c:amred liv _ng guarte~s iboa~d the vessel-s par-:tion n _ n2

34
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TABLE VII

Continuaticn of Enhanced Eff.cCtiveness

2) Fun Grouand Ccunts (14 d3ys)

San ,Migu.l(las- 2 lwk cf Jul y
Tr inspcrcat.or. 7I0
Daily ExpensesFCC d 168
Salari.s 1008

San Nicolas
Tr anspcr-.a-:o n 0
Daily expensesS Food £ shelt.r 224Gas/3anan .70
Salaries 10)8

San Clemerte
T:enspcrta ion 1.*4
Daily expsnsesIFood C shelter 224

Sa lar!=.S 1018

San-& Barhara
T:ansuc:-at_-ion 830food 168
Salaris s 1008

Equ ir e nt
_rnoculars (4) 430

Spotti:g sccp-s (2) sOf
Countezr () (0
Forms 40
Camlner-s (2) 1000Vehi cle L000

Total G-cu:: CA:n-s $15, 186
Total St"IaV aV C0u: S 23,458

3) As ia! surveys

Estimated to -ake ( hrs.
a- 3250 /hr. 1,000

Total 1l. Ccunts $24,u58

the fishary. Bedford (1083A) fourd -ha- =t c sighty--wc

v-.ssels cperating under a dual perit (gil!-net-ing an
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harpccn_4rg Simultanecusly) thirt=y--ni:ze (,4 o D~c .n

nct accomodate an observer. Using this --'n t-,r 3a - Ior,

fac-: t~iat the number cf boa+:- allowed to pea in -:-tr

C ali f rni a under a permit is :E _st= -,c-- d (1 54) 1. a n x 7

number cf vzEsels on which an )bservez could ef

s.et a-- niren-y. The estimates aiso assumEi.: 1) ps T.:g

five days each with a two-day n'arrn around in- bi-wE~r,

iizascral employees wculd be nr=ainsi as observ-z:s, 3)

cbs=e=veis make? ore tri-p ivery aine dayS, nU):e

prrio d In volved is f c ur month- ( 12 J Idays3)

Basisd on tzhqse assump-t:ns a .m:ninum 7 *-

(90 tea-.s dividai by 13 ::ips per obsezvqr) ~:db-
:ea::~iif an otserver could b placad cn a nzw ba

-hs cbsezver was availabla. Since v=es.e_- and Tbs;_ vq-

availa:Ity miayno ccincide an extr=a cbsgrvz::a~t

ne (e-szs ar=y and sulf ic s nt -to ,t-ain th z d a sse :num -:

f ip s tb-ereeqht- observars aza is=eo f-r

coSt. Empl:zyes travel to and from -:h vissel iS

inlddno: are other -costs, such as data fcrms m -,- s

l-anscus squipment which do no: fluctliane: beh.:n-n

a~ern::vscmpared. Tza4ing :n is ic'id --

mf-u: mcnnhIs of: employment. ?=r i: n bas=ed on- -ibLs

p--csmenn ::at=- off 13 per lay, is --,ncl.ui-7d -: c acnn fo-: 7~he

tima %hten hoats cfflcad -the obaserve: lane a-: f::intaM

ths c nempor:. or observsrs have t:o st:ay -4. aA- arca a

for a parti_-cular boa-t. Such occasions -s e o

Cccuz on b-alf the planned trips or an avEiag-,i ot six -::rvzS

tc sach ct=Scv=e:. A food allowance of £513 p=: day is n:

no vessels carrvina cbservers.
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Ccs-:

EzmFlcye-_ salary S23, 193

FcCi (455 sea days) 6,825

"rg diem 864

T ctal $30,882

2. Marnda-cry Observz~s cn a Sa~rji- of B-i-s

This met hod I's s :mla -:o :r-.s nr --v 1cu on sxee

that dan-a is orly co12.zc-ed fro3m a :per.ai sa~rp.' of

ava lahie vissel.S. The samp2.e size ai:di -. ie, :-hz

deteminna ~mb~r fc: compu-_"n -hG :qeTi:=Ei numbr: o:f

cbs=e:ve:s and ccs-- ofimlnao.

The Fu:pcsc- cf compu-:inq a sample: s_ z-'i :c

m -;ne f. aw x a - c b se zv czr _4 p s a - zs :eu I*z-?d -o c Cc -(

Ea~ Is Es an__snicalilv infcn Samno> s.n.zs Is cri:

hased on da-za ccllecrsd by ~7l~ _a.,(1962) , who

mated -nbc mean (u2) sea !--or catch per- lay oc b-- O.2' 9:z

0.08 - 3.48) usong a sampl-3 (:,) of 177 o"1vann. sn

a s:_arlad 0. 1e o3., beli-evei -:o bze -az nin al

accep~azlz_ level, the s-a:-.a:d *ievia-nio'3 (s) is '&s - m~

(0) (\WI)
=(1) x (N~-T)7 1. 33.

The ccef fcn cf' vari-ation (v) is used a -an.v

ca-:o= cf crec-4sicn of --he es-:--*aan:. It h~ - uo - r- co

-hs standard deviation divided by -he mean. aS-d r -hl

~:m~v~(Z) and a .25 cceffiient of -an he 7,imber

cf dally obs=ervations i-S compu-:ed a

e S/\Fr.
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( .3 2
r.

r (19)2 opoxima-_ly 360 daily cev~o

J.5,~ -h sample szv would bz:

1 .33

t .5) 1. 29))

n= 19.5) =91) daily cbS-e--va-:4:c.s.

C'vc~isly, thze c-st -:, ach: ev-3 :n i:g-:- szz>c

s~ ~b)shc'ila be cons id~ri.bly hi'gh.Sr -*an - =c----

achs-v= zir.s cma12.r sampl.e size (7,90). .7:c--~:s: -:-:

cCS- -o 0 ~~ 360 CbsS:VatI*C:I i.ays 'jc

:0:.- AssIsamp-lons mads -:nei :cr': Vus szc-- ore--:,

-i~ x:en: cr- th-I~at caly s:.- obsa=:v=_s 9L

t c tth r~ec-3sSarv :4-rs (72). ' mo a s o z a..

s Iz Z u se0 a s -i 1 ow: bc u to - s _:. a i c st: inlu-

: a y c tS v sr s ct;. o :, w hiLchI .-i-a - o 1.1 Ws

Cost:

~m2.y~salary 317,395
cc d , L4001

Pe: di!etm 648

Total $23,443
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Tlae di-ff =rence br- ec-- -h:.s msethod an-i t~~>t

p:oazams 'sthat: obsirv; r-s on24 go :n. ve-ss';ls whe-:, ar= _

.rnv::-ed tv -h,- owner. D u ~o r r- s = t- r sgqu a C sr th

gile ---he-y, -li efj, fishermen tha- obsE-vers

ul-ni-mately isad -,o aic:- :mqulaticns, and rc-cou-:t i'tci-

sions ccrncs:ni--ng :-hi= .laglty Df observ-?rs, -is cu-fl

whezhe: =-:cuah sampl- tr -ec'ld b=- c a,.ct--=! -o o-

largc- ar.cugh sa mpl=. Asia n:y4a2yobL:a:

cslJ ;::cvi3e us:f ul da-a i nd?-'a- t:hi;s nambe r wolll b

:n~tdty the fishermri, ccs- 3 ar:- -z_ nmata

usin-.g t dc cbtzeev =rs and 8~ rp (90 ob servat-:nS / cs

va-:*cns r: -rio T- I-' zmtas~zei th:90 brv:ze

wcul only =ovidi la-a c'f :-n-ri.mally aaceacu,:azv -ri

z7tVC $a.aya5,7 98

?Cc 1,f35 0
21

c - al -7, 36u

4. Vcli -arv _ ct Lo f Cat-zh L:qs

=rgisZ-io mazdaz7-sta pen: ho22:s

2 * atnq -7 ±-'-ng vsssU- main-ai.n a ao b.

-Tha purpcss c-, thi lcg Is to rscori. catch inforumat-io, - uch

as szces caught, icctio, irn, -zc. 2htrr; is a..so: E

ci~ace on thz- log to :=cozd mar-fri maials etnlir: -U.=

net.1 Evidence has shown, --hat ths dat a r-3co:zdd on t-arg=

spe':4 es, such as t-hrisher shark ard osw fsh 4::'v
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ttwsef S=ePzsmbsr 1980 ani Sez:1931 - c- :: s'sa i-

w =-s r ec o: d ed a s be -*nq g .a1-w (~I I Is: -. aI. , 19 82 ,

142) . S3ecauss cf thiS -o-al.:r-om~~rz by :ih:~

dcas no-: apear to be a viabe , :ez~~~~ ~~

5. Dcck S'Irvzvs

Zock surveys are tss:zn I -o c~ ca -ch :o -

-, ~ fish:!en tv '~~c2 ev~~ a-: - -I dic !Z ih.

1:- as t~ d ui c h s -on cszi- ::v cv :c s --:

"11zv-% a- prcwi~a hIa: ;:ve~ 13-- Ti ma Y s :I :-
p c~ssd cpen hr. :a~ t. Sy a:.i not IS -11:- ii
Wr wst~r Cu= ra n M - :-y S-:.. gmvs lus

vasuu! 'ls ob-naaccuat :. a!.,~ 11?82,:r-~sh

l":y ock su:v-svS zould --:::)v b

The 0.±.I i'.f ngcomnu~>O ar z b -- - ubi i

asulmt:CrS. 1 ) 'rhea r :.' f s --u~ 13 M 3- A u au:3

(12 0 .3 vs, 2) S zas o na 1z. ar, Iv- s wo u I~ d 0 i

c i c t h Ui- da-a , 3) s w es w c iI ib -: c c i 1c: d U

w~s here catc i-s cI"-,dd 4) Da-:a zprobably wc-'- bii

col..ete- rcn all bca--s but a reprssenzai -vs sampla can
~e.Again, travel costs aad iiscallamszous ex~r-s=-s

ar4 nc-: irncludd. Pg':r --S -zompu-e--d as fr

LL3
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B as td c n thease a su pti4 ns an --s tim at -d -.":7

obse~vers a--e lc-eemz-d necessarv- -o c:)12ec-: ll-a -ic*

t: he cr:a of Santa Barbara, Los Arngzlzs, L,)-, Ea-c

San Diagc.

Cc~t :

Fmplcy?= sala~y 311,596

S r- -4z- M 32

T(Ital .£12 ,323

6. US? Cf S-a-S VIES2S=! -0 ::114-c: Fii 7-C Z

T h i s f il teh~e i v c 1 ve . na c ;i ::,

z~ce~: VSS1Sc~~ by -hz GCi:forn-*

F-'S h a 1 Ca ms -- ar. i c- t hi s'lD Dr-,siio:, -: .-I ~ r aL;2

tz :Iacid -- comrricai fish:: vss 3.n :

collec--d Ity plac-rc obse:v rs (:c::: 4:n~.

-. 1t f-* h I rq a= qa , an ddc ~p 1o y ng -, hm 2. s k-?S c

mcon:':cr the :-ztr eva2. of ths Vnan~s h ~z~

r:7ocd,.:c- dp Fudat on thq P:-'SU3D2" OS tha- t);1:CL

c~tn car::y t ic c bza:ve-s additicn -:c -:he cc zr -:cr =Ew
he ca-s are ?q~iPosd w---Ii a ski-: f: ncs:v,

fishlna vs-Ips Set --heir nzets in ze::1:~c a-=

accoz:io c fish corce-ninat-on., -nd :Ii= azzas n

m:)1ej are eea:' c~ n-:m a I. 1. 1 7 cz n :a S .

The? costs coiquted : nsmethod a: ca s :.i:'

-:o cbs=-: ver s f c - a f cur io nl-"-s ps -4od w ho lie c~ - S -

V~whZ en sir)acr- Is ava:Iabiz and -:he bca-:s a:=- cp==a:::;g
:n '-2l-rre-t fi-shinrg areas. Threfore, vssse2 cc=ss : nst

inc.uedin tzesi -tals. T = warder, assc c sr ech

vessen"-- al1co ccrsids:sd to bs a tzalazd cbs4:zver-, makir.z:

three, obse:~,ers availab'= on A 7=sssl. A sa; sn-z= cf 360

cbszervan--c,-s is expec-:ed requiring ors h indrad and -wen-v

41
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days at sea. Daily fcod alic-mcents for observers 4_0 S--

$15 per day, ths; same rats as in the commerci;Nl fir=--. 11c

Per diem is included because cbservzer accommoatc:: az

F~ovided cii th-s vessel. An adl3itional cos-: of $3,000 is

ic" udzd to cover '-he cest of adl2.ng a skif -nd uccr

ths vessel fcr a seccrd observer. Unlike -.he= c-:z czst:s

shown below, the $3,000 capital investmenz 4-Sne aL annual

expzezse sc it cano be aided t-o -he thrs An annual

a-mount car. te computed, howevs:, if th11e ainoun-:-,- discoz'tR

cvi-: i-s us~full lif~z. Ass umi ng a 10 percsnt dsccunt r:ate,

c- n,::rucus cash flow, and a f--ve ye:use-ful 1i~off bctn

t1.- skiff and moto:, the avserage3 anzzual cost is ;754~, base=d

ca a Presn va lue faztc r of 3. 977 (0?IB,172. Fl d

oilI fc r t he ski-*f !'I ist 4sma t ed a t ;6 .25 P- r I ay (5 g all':nS x

$1.25 p=er call.on) for 120 days.

Ccsn::

Eu:.c ype Zalary 5,798

Fccd (1:Z0 days) 1,800

Pet iiem 0

Skiff S oo (discoun-al) 754

:ue -z'l (addi-ional skiff,*') '50

TC-al 9, 102

C. CATEGCHY III - ECONOMIC IMPACT OF SE-A LIONS

Th;s fi-nal catsgc~y, made ap ot thie last -:h::ez ac-:-v-

e_ s present-ed earlier, dezals with nia~aths sceromic

c.Ls: to th= Sta-te and fisherien as a r-esult_ Of sea Lio-n

_nte rac-t-cn. Ths fi.;s* activity, liiiqteuse: C' gill--

nts b area and t:ae cf y-3ar -1c min. mizg -he take cf scea

- - - -----2
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I TIBLE VIII

SUMmary of Costs

I1) Marda:c~y cbservers - all bcats ..... 30,882 I

I2) Ma r da -cv -b s s:ver s - bc at sam p!as . .2J3,44s3

3) V,71ur.:ary cbscervezs........................ 7, 36L4

4Volu::'ty inspc-cticn of catch logs r/a

5) D':-ck surveys............................... 12,02E

I6) OtsiE:vers cn s-ta-e vssss............9, 102

-or s , uses ah :era clon-sures spscif- =d in -,h= B=eV=: Iv B-' :.

to ast:'iarz rh State'S cost -to er.:orce thz c2.osurer- an-

f~i io:cthe areas. These= -nc subac :vin:izS, ma:.d

rm n.fq ac-:-v-4-I4S are:

. Cs.! !0 :he State to znforcs t~aq area clcs~r=eS

m n a - z--d !-v the Beve..vy B-il,

2. -:c c.-- i c Lo ss to :-he f I zhamer nr a :s a.:z:rn, fo :o -

3. Zc-cncmic 1. o ss cf a ia r anrd fis zh -a s- It -'n q f :o m rct

-e ~on :nteract:.on, and

4. -Ihs valus of an acoustical playback da-vics.

1. Sa Cost etc En-forcs Closure

The Eev=e:ly Eill, as di-scussed previc~asly, -snah-
lsed areas of closure to all shark gill-ns:t snn

cpea:at* ns cff- Southern Cal if ornia at i I-ae- -e

yzar IFi-gur- 2. 2). The burd-an of enforcing these r=egula-

tions =-s-:s with the Cali-forria Deanm f: Fish ard Game

whic h ma--r-:ains ar. enforcezment: n-etwork throughout t he so

rr:eqsnty, there are fou: vessels and oas :-4rcaf: b-s-e
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south cf Fc~rnt A:guellc used -to meiitc: the ciczasur :

7he operating COsFt of th~se vshicles is uISed -T cc nu-- ::z-

est'rnatqs tc e;nfcrc:? the clcaures. Each closure arzaa "-s

F:Seentzd sepr:atel.y.

ths hourly opera-ing costs for the a.4:c:af-: !.i

vssels used inp these comp'at--ons wers ob-ained -zr-rzuc.

p~rscnal ccmmunIcati-cn wirtl I-SpSC-..r R. Goodrich, CEF ' G

longj Esach Cff --c=. 'The ro-rlv :at ss were a::rnaztc! 1 as.id on

th~e tctal cost to operats sic. vssel in 19e2 divtld'ri by th=-

total hcu:s cf operaticr. To obtaLL a p: r-zc~ze ~tra
cfc the vesssls' actual cOs~ - saLaries cf smp. oyee s atca~zi

each vessel were sub-t~actiifzj ti hourly :ri-s. Thss

c-xpzenses were cons'dere! -o ' a siznk cos-t :o -hq -ie

ncot aff-Ected by the closure. Tven with this =r-acticn, -

hcu:lIy ras.=s usej are prcoably mcr-3 than actu~il co)sts,

rnaki-r~q th - final cost -astimat-as tiased upward.

8. Se ascnal Closur e: F=ehriary 1 - April 20

Overall. surveillance of Ihs area sou-h cof

AIo:.sassumed to bs co7.iuczed by -th= airczaft, maki::o,

twco, frcu:-hcur- flight-s a we; k (pezzonajl corta :: with

Inspector Gocdi :h). If sisnec-ral viciators are Sote a

patrcl ve: ssel is called- oui:t: investq-e. T Ie r um he: z 1

tiiues Each vessel muzt :'so:-o 3L call i'S aknown, Sr, a

te s-t s-:iraI- (12) isuss! (ranqze: 0-26) :_Sru~a-
ht=sed c:, thi aircraf- mak-n. '.6 flights -i~:. h= 13 we=.'s

cf the closurs. Ths cos- : r of ;-ach 7ssel_ i4sba=-

cn an avciracc rond ri istance wi2:A-n '!hs ve, sse. g ur f

iiccrthe vqEssI'Sc:isn spi-ed, and nperat~nq ccs.

hcuir. The values usc-d for esna~gcoSt arz shsw: tilow.

Thea avs~aa- rumubsr of calls fcr t~.e vess-zl klbacore s

assumed to be approxi.mately half that of ths ---he-: v-zzss'z

be=cause it is prijmarIy responsi-ble for offshore: a~a=

L4L4
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(n. Mn.) (ktz)

Y a I1c w--- i1 V an tur a s0 18.0 $12 1.3

~.a r Long Beach 70 3.5 61 13

Al"baccze Long Beach 130 18. 5 X1577

Skiplack San Diego 90 19.') $ b 6 13

Usi ng these est imates, cost s ars cczapu:ed. z a:

A _Jcraf~ (104 hrs. @ $128/hr.) $tS13 ,31-7

YI II C- wt a1 7 ,2 RO

Marlin 13, 48i

Albaccre 7,723

S-kip-tack t4,06uL

T ot 'a 2.a ~'5, 8 b

ianc.qE: Low = $13,312 (ns vss±s us- d)

High = $77,321 (n':lio: of :a--16 '4.cub'.ed)

b. Closure Area :: may 1 - July 31

The:-s arc t-we &=Cas 8sga~i >sccw

-he -;irst ccrnsisns of a~rxm:yo15 --c'a:Zzi.~

su: our.1-4m San liguel azi Sar.--a Rosa. iian~dz T. Th s 7

fal2.s unls= the juriSdicl-4on of" th- vqss'2 Ya:!7.cw-ai1 ±,

whi-ch all cos--t sstimates are cornput-e. A :- aawc

app r ox:ate2.y 315 square mulles sur~oun: ng 3~Niccas

islard. Vessel cost-s to snforcs :hst:e assd cn

operatiocna2 capabili-tie--s of the v=esss Albacc-e. A -*r c r:

su~ve%12.ancq is estitrate! at threes hc-urs ps: .ay, -wics a

Vssl tHom!-prt Distance S.2 f oj'r dCi

Yellcw-ail Vqutura 110 18.0 $12b 13

AIb a c -ze Long Beach 150 18.5 S157 7

Using these ssti-mates, ccsts ar.z compv:ad as:
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Aircrafm (78 hrs.@ 3128/hr.) $9,984

YellCtail 10, 010

Albaccre 8,911

Total1 $28,905

Bangs: Low = $ 9.984 (no vessels call1e d)

Hiarh = $46,553 ( numbsr of calls doub-l -d)

C. Closure Area 1I: 15 July - 14 Auust

This area covsrs apprcx_ ma-_ly 14,45 sua:- z

exterding alcng -the ccas:_ frcm Point ~Agu south -o Dana

rci::t an~d ssawari to Santa Barba~a and Sar-a Ca-:ali na

Islands. Cost estimat es in t:his area a:e- basd cr. -h=

at ional capabilities of -le vessel ari usi nq an v: -

rournd t::-ik dis-tarce c-- s-xty miliis and f~ur rz-spons-S--

cal..1S. Aircrafi surve-Lillance IS si l a-: cn:t --d a
hcuts per day, twici a wa;ek.

Usinq -:hose estImatc~s, c-sts Pr= computed as.

A-4zc:afl (12 hrs. D 2128./h:_.) 31,536

_Maz_ 3,558

T ct a I S51-,094

Fang-: tcw = $ 1 ,536 (noe, v ael c alle',AA)

Fih= $8,651 (numbs: of callS dclihiefl

d. Closure Area !:[1: 15 Augaism - 30 Scp-rat-:

Area thre=e, e s-timated at app:axima,:ely

square miles, is alsc divided into two sections.

,Pcticn is trianqulaz shiped with its bonAers running _:CO

Can~a Fc-Int to the south enrd of Santa-F Catsalina iskan to La

Je11.a . Ssction two lies alcng -h-3 rorthedst coast :' San

Clsertsr=e Island extendirng seawazd tan mia±;s. vzssel juris-

46
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dic: .icn -n this area is ass umrd +o be split bertweer -ar

vessels Marlin and Sk=ack with the Skipjack haV::; :Lg n

sibility to: the section of f San Clemern-re Island and -:h=

southern balf of section one. The avze=age round-trip

di's-ancs for the Ma!71in ar~d Ski.2Jack aze e:a-ia

sc-vezrty and cne-hundred-twenty miles zlaspsctivelv. Aircraf-

surve'llance is -mst-mated at :rwo and one-half hou:s ocr d~ay,

twicq a week.

Vesssl 4omnpo:~t Distanci S;jeesi Cz st hr.*Cl

marl In Vsn-:ura 70 8.5 3126 6.5

Skipjack San Disgc 120 19.0 66 .

Using thsse estimates, costs &=-? Compu-:ed as:

Airc:af- (32.5 h~s. I $128./hr.) $ '4,160

M__a_- -r 6,7145

Skic-iack 2,709

TCtal 113, 614

Range: Low = $ 4,160 (no ve:sse:ls called)

High = $23,059 (nIumber cf calls doubledl

Based on -the assump-tions and czizezia

:ses::mated -that in- would ccs- t-=- St-ate som=ewhsr.?

br.eesn $28,992 andl !156,5914, wi--h a b-e-st C1_m-~o

93,4E1, tc enfc~cs the araas of closu::a es5:abli4s'-rt in:

Beverly Bill. Of these costs $28,992 are at ribu-nable -

a*=raf-: cpqera-:-4cns Leaving S64,489 (range: 0 - S12b,b0O2) as

the ccst tc dapicy =enforcemeat vsssels (Tab-'= 7-').

As stated previously, -:ness estimates &re

bslievsd to be biased upward bu- it_ : s no-. known by hcw

Much . In ccmparison, the CDP & G sstima-t d -': ces7 az~cr:xi-

imatly 347,296 fcr vissel enforcemen-t operat-ton corn c-td

wit ths shark gill-ret flsee: throughoit California r

47?



TABLE 11I

Sumllary of Closure Costs

Ai rc:a f Low szla i:I

Seso.2.C±UG $13,312 so $32, 556 b4 ,O00
IArEa 1 .3 9,984S so £18,921 1S?6,569

~:E I $1,536 to 3,5538 7,115

A:ea 1!:$ 4, 160 10 0 9, 45u S18,009 I

S28,992 $0 $64,489 S126,602

A :4:c:af-: + .sZa~=S93,48 1

IAircr:af: + H._qh £156,594

la.: z i- v:- ar (Gocirich, 1983) .Sxv-isse's w, -rz

_nv,.lvs :we April 1 anJ J2anuary 31, 1982. is ne -

knowr~, !~v~,-.:w much :o-tal -:-me was spzent a- sap c: h-cw

rnc!h sacn v.ssU= wias usel. Th= cos-- ioe s ~~ct~

t~ths elst iia comnVu'ii abovs appa:s sZ In

2. Fcoc.-.%' Loss :o ;-c~n~ 's~zn :m C7i:u: c-

T h :i' r s a reAas m a nd a-d b y -t:h a : sv i r1 I BI Tck

s ~c tF F 'c:Za: y 1 , 1 S E3 . Consesquently, .. t

iavailatis tc a.ssess the cniuzval-ie cf fish 1:-.-

s h sa ::k 11l-r~ f Iee - a s a r 3s u1 IL - :o c sa ~s. -7

cri-ar -o gc-- somz- -iea :)f wha-t -hat -ha 1loss T'ih-ti~, u p Sr

and lowsr bcund cos-t ss-_ia-:s are zompa-ed tised cr -wc

divsrzs assumptict.s abcut, the_ eff, ctS 3f closing :h_ '-is
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'The lower boun~d, :e'i-gi h, minimal amc(--

fish~ Icss, asslimc-s that shark-- and swo::i*f--sh Fcug*h: ty -

fishermen are unIformly *istributi- and that moving -o an=

area will nct affect the tot livtch. Arg ume%-:Z can b's m'adi

that cvsrall costs to th-a f :sh-rm~i would due .1 cd~

aid-, cnal runn i g z i mg, mo _- cirpstt.z:r . smal2~ a:. a,

etc. hut these cost s a:: bi v to beis~ii~:and

a~e -eliminated here. Based or i ass;ump:ion a lcwzer bound

ls ses _Jma-ned to be zerc, uz-s-ri th-' :atio-ale tha-- fis-;S

e::m~n can move torj a new lct',:ains-4.1a 7he cliasurs, an d

sllcatch the same value cf fisz~n as -. e wo'2l.I have :&.u~h-

hai th- a~z:as not bsen clzse.

A- he o~pos ;.:e =erA is th -Ipo,: hOur.i mh~: aximum

0ish lcss occars. Hsere -t*e assuptinoa is -ha:t sha:ks and

swordfisn coccan:ats i-n sneclfic :a;andan all cai-ch

not takmn li- -o areaa closurss is r::-=cverab_ an

direic- .css to the f ilsnrq ~e.This, catch -aken f

c bosuzr; a-? p: ior -o 1983 cni-ie;an ec:rncm~c 1css n

the 4fiShe:4r tha-t carnc: be r:ezo'ered by ~si~ sw

The_ foll~cwing co'mputa:-_ s rebased ~nmonnz _y

catch dat-a fc: r -hrss ta:(7t ~p~a~soua"! by

bca4.tc Shark, - he-hir shar k, a:11 3wr i::r;h. A I c -h

zuc-:e= are assumed -,: bii in :_ :.-l '-~ aVS :rl,,a

:uoact on the tcctal catch vl: i. Ativcat ch rana n

threhersharks and sword1fish in 1)2 1 was p~'idhv Dz-z:

B-e.Iford (CDF & G) and is ShowL _'n ,ppandix A. The, tumbl r Off

bon:.tc sharks caught ]uzring 1931 i no: avai2.abls so 3-oh

es-,ima-tes fcr the scsc:es a:,= nPaic basmi o)r. a :atic of :o-a-

pounds cf bonito landed to txtal polinds o: -rnrsser lands!'

in91E 1 gaF roX Mat aly 1'4 e:n)

Catch inforfuatior, for thr-esher sharks, and swo_:if_-sh

wi-hir zach closuirs ar-ep --s tab-alatad bv Sliparimpcsinq it

closd :~::n n each monnnly chart a-nd sruffim-nq -he ca---,

each :Zgicn. W-4i:hin zach rpri;bi: ck, c-ich is *~u~



to be ur,--form a llowirg catc h istima:e -s ffcr pz -, --

blocks ccvered, by the closure. For examiple, :: ,h clc!--z

region ccve--s aprroximat-41y fi-f-,y pizce nt or a

block, catch withinr the closed r-3g4zn is scrima-- -ic b;-

half thi teotal catch cf the block. -Ahis prca: r-o.hcA~

the number of species caught within each clcs-: ::. .n

cnily data available for ths seasoral closure (~bur

Aril 30) south of Pcir~t Argullo -,ta:o t

sharks caUght in April 199-1. Using d atz, - e::our-

tzen rscsnt ratio fcr bonito shazkz, a !o we--- ~c

species caught In th=e cl.osed -:r-a is ~~mt

Thresshi:r 8,ni-:- S w

C'Lcsead A:e~ 78 11

Arsa 1 852 1%3 0

Are.-a 11 1 40 /23

Aria 111 31 5

11 01 156

T he cc o ncm -c vau IL cf th'iIs c a :.. d _~d

cn rhe a ver z.g,? d ck s:c De po undi i4n 1932 i n ., A

dz: ssed wsight c, ea ch Specisn 19381 (Biedf*:ri, I 2F)

Av-3. Price lib. A V~n. '0 Ch-

Thresi-er sha~k T .80 (.60 - 1.30)

? C-,4--_c sha rk S .75 (.50 - 1.33) 25 (20-.?0)

Svo : 31.ISh S3.03 (2.30 - 4 .0) 1i'3

Us ina - h -'Z -r ira ~t icn , -:h c iss per a 4eas cotrpu- a=-:

'7h1eshe= Boni -0 Swo-: f Sh T

closed Arsa S E,299 1 206 S z ' 5,05

Nre = I- $90,653 -I '50 S 0 3q 2 '9 0 3

Arga. 11 514,896 375 S 6 ,7%20 321,001

Are=a IIT S 3,298 S 9.4 $11,760 .315, 152

a! $117,1L46 $2 ,9325 319,480 ~138, 551



Based on zh,4se two assumz t ons the econcmic lc--

f_ shermen :: sulting fromi area closures is estimatzrd

whar=_ bet-,ween $0 and $138,551, asstrm:nc an equal -~s.

cf f-sbz- g :egardlessc of zatch.

3. FEccnoriC LOSE of Figh and~ Gna= Du'S to Se~a L-:c'-

Sharks and sword-flsh are thS -:arqe specia s.~

by -:he Shark gill neat flshermen-. Of :nsSlazks n;av

h~er -. _ct_ or osve-as uzin aa:~n S-a wr.-*",.

caught In. the net. Swo:_ iSh deozeda-t-on, howeiverT, ha_

cccur:e? 4 and is -,stixav~d to aacurnz -o aocut, 1.2 z::ce:n-

- hs *c,:al swcodifish :ake in if-l-nze:a-

app::cxi.:ately 24,000 pourds Do- Dcember 1980 -c vnz

1981 (Mli12er: :?- al. , 1982, P. 149) . Ba Sid ont I_ _-

-.. apcrcx4,nane loss In 1981 was= 290 poundis. I s s u i 7 F
loss is f a-*rly ccnst ant and th-- avsr ags- pr ic Ds: ~'~~

z wo r df i sh is t hrec-e d clla r S, :-ie estimi-ed icss in 1 8 2

1870.

in the saine st-udy, M4il.ar ss: iia-ed -:han qear 3.'FS

averacqe. abcut $2.50 ez se- yislding a -c-al value of T6OOIk

fr1980. Assuming a -:,;. pircsn- iflat icr: rate:, t:. IS.

4n 19E2 d(:llars amour:-s 7o $726. These reu..ssuccest :

-:he tc-al estimaiand loss in 1932 was prxatlJ 16.

4. Valua cf Acous-,:al ?lavbac k -i:t

Toacoustilcal Playback unit_ Is an ecrnc~-.

d,:sigrea -c s~a 'high fraq _-_ncy soundl sLnal capabt -f

dstrina s~a lionsi from areas wner_= -:i pay=(!.

~h't , 1- device ccuU' te i-nstalle-d or, ccmneaz--al ftishinq

vAess3clE -:a keep qza licns away iui~f:.sang r.p za-:i:os.

A-: -:snn he un'1 --s stll.n o d.evelcp-men- s-ac

having :nt with varyir.a suicc~sz in Til h Csts uh fn

c:'f.d h ecveve:, t e u sed n' u -i:e d ucc?~ lo s s c-s



-i-e ccs- tc puzchase and operxtewer Fo FrbiV.

ccos- is nc:- known at -hi-s time. How=evz: 't 's ~~fI:

-h= fjce? cesull t1e equi:ppi;d wth 'F n~t O= ~~a

$1,60C,. which is the total -eszimatzed loIss -o:c~~~.~i

to sea licrn irzeraction.
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TV. SENcITIVITY ANALYSIS

Ssi-vi~yarnalyzis -s a technique us;-d by ns:-

a:alysts tc e x-aum:ne the effects cf changing ' f th;s

urdq:1y'i:g azsaimr:_oE ra o pa~ametezs of a par-4icu1-a s--'ady.

The Ien:u s appl-4ed e-e -to assess - 3 v:y s

as suT, EC r s ani I -Sz _ 11ts cc S-s in th - v ar-Ci S c a ~C ri -

dptzrm±:'. if a d-i'_ncn~:in h rfciv:c -~ an

ac-_iv-;tv mich- b=- al2:red shouli ce-2 asi:±n~b

changed. Each catsg :ry --:- addzessed separate=y Yf: a

discus~ic-. cf how :~analysis was ccauc:ed a-(! -ha-

:ssults.

A. CATEGCRY 1: ASSESSING POPULATION LEVELS

Cz- =S4ra- ,Rd -:hss.,v=eis Dfe~v:s

hased c7.':hz E-~:vr c-)erazinq costs psr isl,7and Tb

111) , an isume- -i-2 e o7_ days and cesonnaei on sc

a a -.d at es t - a:ne d :u mb of flj1 -- -hours :1: - ~xa

Tat k- Thes assumptions -nd siae arexn -

hov -:hii ta n mi':h-: influence the? -;fial rs.s

ThE t:z- s-eo :ap analysls is --c _fi n'rfy ='h s-

Table ll :h : coild -RaiK= a zjq-nj:::can-: difehcei

=_-"awas ofou:- be ln ror. Of :Issecstvhi>

,ran ta:cp, ;Zna C-u"Oment are t.ie _arg~slt CC--w-~

ctr.!iilly thes grea-Cst :i'mpact. -the ::s-: rcr each =3

,3r::s, nw e'-., s z~ed in a 11 t hr =,i 1- lv is o :c:

ne:-ss Sc :ha-- changinq, them will n-: maka a,~>: v

d:::ffrerice be- tween the a..te3zma::ves. ThereLfore, thE-y ar-7

nc ccn-s_-de:ed -:s'ieo :7hz final decisi=.
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T-4.h seccrAn p art of I haP 3 .s d2a2s w:-h loo kinc

high th=ey wculd hav'e goo taD- --. c. ca cs: a:a

c~ivesslevel. c,-u22 ba -~ab c t*.,% --=x--:

1v~. No fJluctuaticn is ?xp c- ni- r.umhsz- c--

Fper~cr.:~1 nsedsd -z rcach ct f: i-:i.; - a-- -Wc.

T he r a ra * re-zrs e xam-nne d-- a y ays c n sI nn ;:~ .e rI-
sazvsy cc Es. I f th s co: urt s rs u_:-F -x-7- n~-ii:.u mffzc-

v~ness lvel wirre incr-ase-d -o -Hi:. zh am r-,f:

days= Es ,a-r if= t,'e, med-4an levc, ? ccs:z~ wcua2A

$cea 330. !vesn wi-h :_'ZZ::, - a- inc: -:h

a:7:raf-7 cost frcm $250/hr. -:: 3/h. -s~ca w'-!uli

ha=ve t:: fl~y 22.7 hcurs beo 6 th-- ci wcule ccmta7_

1-: -:he rnex: Y_-ghir.v Such an n: :- as~~m ulkcv

U.E:4c -h~is same a:proazri -n thi : _n pr,:ara f"-

zv =n S S 2.v l S -m ila: r-_S ultZ z.3 . f v C:

'Faz ari :_equi-==d czot: E::: o..s o :I

::.c:xeazz 17QJ8. The alrcraft wo-iij t:.e:, ha~rc -1- _-v 6. 3

hozurs- a--~ hi_er hcurly :z-a:a befLor_ c:S-.s wculd b,: ccrTpa-

rabla :z'h nhanced efctvvz ~el. A- fouz-==en

--;=_Y3, :W.:cs h a : e cx: = C- -? c- Z ~z'i n.hea~ :-

n:~a.Again, mors -:han -w:ca &o*a-: :.s avxc-,ec. S cx

c~ asCSaISc a e a ::' t -, be -A. 1_ k e I.

T -: az a av - ana lyi s WS ISU "nr)-Cn a:.

c:Ma=Md 4'e:1 CC~upU-4,g :acss n-:sca:-mgcrv a

ye.: S=: tive -:C h fi..nal. In r.ze c:Is,

irlkcily that cicums-:ances sur::z:n-g each >e-v~2lo

ef:c-_vsrc.ss would changs zencugh to zo'npare w:h ax

2,:v=-2. cf effectlveneLSs. Each levs., t:hirefcrs, :.s crnSil-

ee. : te±:andn of the cothe-rs an hcu>_ bs -4u.4art

tasi o,- ~'-z :ivsl of effact-_veneiss= cb-ainc.,d :s7 a _v?

Zxp-:- u:= Cf MiCney .
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E. CITEGCRY II: ASSESSING THE INCIDENT&L TAKE

Ths ccst!s zshcwr 4n. th= S X d- f 1:r r-

crclicct i.g incid ent a 1 ta k - da-a :iv: A2 - w c ,-t~

irqs. At tne Upper enj of * j cost s > cj -_,

mse:hcds=, thc7 mardatcry pjcir-(g Cf ObSe7VS:S On al_->c.-

t~a-s o: cn a sample of bcats. AT t.; s- ~ d a:-. lih':

ram-ainfn- mc-hods; vc.±u:-ary cbs.~rve: p: :gam, 1C K

and ctsz-mvers or; SI1: vessel--. -Th..s :Uowtll a;.t-a-

Mui.thc d c Ur :0un 3 e a 11l:'r tc t~ in- V. L'.: 4 nZ

s a m I e~ tn h wo g ro up

Ccs--s a- th.e Upper =end or -:he sc:- a~z drv --- '

by salary which is a func-ion n 1h :tncsr v

n=eeded -:c ccllect dia Total sal.a~y u.R: n he7

cbs=-rv-:: me-h:od is ba.zel *- n --n-: i ay cN-. e :--.-..

a n ex trfa c t -zErv c-r t o ::ed1u c sch uln 2r1 b n a S

zuit zns rechancsi -: a F-'ver j=Y C-Vc. =n3

cz-s=:vc-:, the method coul.d he c:)nduizz u .a x f!-~

Unrder -:a>z azsurrpti crs, r he ccst would. c r: a-.

sZFcn m=1-hz of Dlcn cbs-rve..s o a ml.. o f

C -)s s f r G f is t ine --ncd w cul1d s::. Sr 1

h a c c ss f:'tn a mI-'mpjc; m E hc d io w ve s
fluflEZ c f chser vaticr !a ys woull be .a:e:, azor~:-i

455 vq-:sus 360.

I h r=cu: cm s v ar: ab Ii -Y sh ow - ab ov s ia ke sI

tc rp ar:aze tea w o a 1-s _ a -iv4 v =_S -se s ::r.1i y n- c:s.

Thsef,::r, cc~s-! s '-cr Eacch me-hod a:- es:.- )
C.; lala:, ringing somewhare es~ e $23,JAG and. S37,01,) :

2.arcaE n-imte: of cbse:vations (360 - 455)

A- 'he lcwe:. endl cf the SCa?.'.e a: :s:s: a

tr.= las- -h:re mr-thodS. Again, --he primary ccos- 'z cml=rY
tasid e:- .1 sh xFpectsd number cf obse:vars nsedezd -o collzect

heda-a.
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Ccs-: eszimat es f c= the vcluntary cbse-:vez: prcgan, 1 7

basiei or: a fE24:m3. sample size of niriety observa:Io::.

Essertially, this :e~resents t:hz lower 1limit of thcio,

mandatory observzers co a sample of boa-ts. If" the= SICol

size wers irncreased, i.e. the number of observa- icns

iLncreasad, ccst voaild also rise. That cos-: would I rc7e.~

tc the upper end of the cost scale depending en hew xany

cbserva-:crnS were desirel. In actuali-ty, -.:. Tz--tcd cU

cos-t less -hnes-::Enatei becausi ,h-3 93 cose:rvaticns

Tigh-: n-,- b- achieveid uirier a voluntary p:cqzam.

Dock surveys, shown to cost approxima-:ely $12,000, :l

:anqs as high as $15,036 and as lcw as 19,021 .1penling - 7

the ruirter cf observers employsl. it is fel-t tha- - z~

ch~ bssrvsrs are needed to =effacti_-v=ely snrvsy -he ic c

1!-e final cost astlma- P, calcula-ted. us-,n. -observers

St-ats v: ssls, is- at tha lceer znd of tescal=e bscause-

ve-ss=el ccrating cos-s r , oz i-cludad. The atonl

thisz is tha- -he observer prcq:aan is ccnsidezred a oig:y-L'ic .

cneratIon a-d ~o-: ra=+t cf the- viessel's piaymissicr. :f
tsais assuzr::or was iancrsd and tevasssls ws:re used f-:

120 osraondays, zhe cos-: --o -:h= Stares would be es

eve: ti'e hi~Eest amcunt =est..nimatea i :a-i ca-r=gory. in

it--,-: wouald cos-. app:reximlarely three toc four imsa-:

ruch 4tc ccl'ec:_ 360 -obssrvat-cpns using St~are vessels aS i

c u.ld us-::a a rardatcry cbsezver p:ocran i the cos-:t

SF---_-a t -e v-2s s s wee :clIuiei C osZts a re es I;m a

basedl on thi v::ssel cpera-:ing ra-trs sho)wn- in cate:=qcry---

The analysis of pl:clng obssrversz on ccmmercialI vesS=els

re~veals -ha- the area most: sens::a__vce to cost cs-nr:s arou.-a

-th-s numbr of observa:Ionis ne-ided -.: collecti useful data.

Th~is factc: d:ivv-;s the_ aumberz of observe rs required1 to
cilec-t the data which in turn drives cos-t. rraphnra -:has=-

=Esults show~s t!hat there i;s a nea:-Iinsar: e~a::cnshi.p
betwsern the desired number of ibsezvatzions collected by



cbs-rvers aboard commercial vess-ls ani cost. Thus, tamzie

s4-= rust first te determined before cost can be s-sse5 .

Fi qure 4.1 Ehows th -s relaticnship and camn be uscd -C z-i-

vats ccst cnc. the number of obssrvatifns has been

detz rfined.

COST (x1000)

36.

I30.

18.I

12.

6.

0. 100. 200. 3020. 4)0. 51)1.

SAMPLE
S- -- - - - - -- -- --

Figure 4.1 Cost vs Number of Observations.
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C. CIT!GCE! III: ECCNOMIC INPACT OF SEA LIONS

The fcur cosT elements disciss-e in this secticr irs -ic-

ali~rrat4v-s tcbe evaluatad -o fini -he mos- otc::c:v

m~tr.icd of achieaving acti:-vi-ty cbject~ves. Thsy do, i-cwev-r,

;rc vi va 1ucjb7 incite PS to 4t'he SconoCmic impact Cf

Caif cznia --sa lions on the Stare_ and the shark ciill-ns:

,fshm-ry ir rcu-he-rr California. Because alterna- ivc-s cannot

L--; cczpa:d, each cost e-lsmant I'S axa.mned Saaevtc ser-

hcw di.fernt assuump-!ionS 'ro'ild af"fect t-hze crs- =stf:-, zS

Ccst: es-!t:maTes to, enforce_ thi cicsu=:s arz compu-=

bas-ed on a rnumrne-- of assumnptio-ns. Th-? firs -:.I=

a-rcr:af-. is -he Pri mary mcde? of surveilla.-cs and opzra- a

av-erags of tr-wics a weEk. -Af -he lqt were_ inrrea sc

t:hr=ee -i mc-- a wee k the lcwa: end cf the ranae wculdi:~~

by 7fifty necrtdrivg t h mean and high eind c-- tLhs-=z-:

ut:ward tv an =%ual axcun7. S4 -Ce t:his S no h r~

policy, an -inc: sazs: such as -his is difcl ojustify.

However, shciild suc~h an changc- occur, i-t is rscogrniz =. -hat.

:_h= coS7t-! :ol isq accordingly.

VsscEl cpneratidcr costs app'ear sarsiata-vs In. t:w ar=ea,

.,i- ave:- qz dis-tancq t:rave:led atnd toec numbsr :f rso

a' rzraft: caUlz. If the averags J..-Stanc-srvee by seach o

the vi=el in a closurs ar:ea weirz in rreas _d by fif-tv

Fs-rcet, hetotal viss-. cost: wculd raSzs Z32,2U3, civz:

-hiat ct'-A: 7armeters remain t:h-- Same. This 'smml!''-,

roughly half of: tile mean -3&11 vessi cost sho wang na

dijtan.ce r= ve is a ssiieassumnprior.. Sirrala:._Y, :

-number- of 'tiNS.3 a vesse: is calle:d out t.o i~t~t n

aarcraft sighting is also senSitive, as showrn by -hs low!

high, rance -'r each clesurs are a ($3 - .S126,602).

Given these t-wo sersit-tieetmt a 'worst ciSe'

scenario ccull be devi-sed consi-stig of the irae rv
di-Starce and a resporse frequezcy equal. toon cnal very

r8
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tima tho a.:craf- suivsys. Siich a Szcinar:.c wouldd a:vz

ccs: tc app:oxirnately $158,842, tlrno: t, in a half :n~

the presErt estiate. Thne cth~z e-n-hcse: cilz-:1a-

tions, vesssl spced and ccst pa: hoeur, fel -,=-t

reascnably accurate estimat es ir a:e :s e as c -s

r; cogriz±.-g that the hourly ocs:. :s biasci *ipw-:d jue

miscellaneous exienses includil in it

Ths sr-cc2d cost elemart, lconomF -c *-hc fi-sh~er.

rssuitirnq frem area closure s, is -hsa~.y~-s-v

two tasic assumptions cor.cer-n:-i aow 7 :-,:i::s af: CI

catch afforr. These asaump ticns aione Ic b~s ss

rangirg f,;:orr SO to ! 138,500, iependAiz-, ;p~or. whi-c*-sum:~

:-s beli-ved.

,.nc--hs: assunotic.n ttr cz -fet C7-:,I= ucrsA

th rria is the oroc=edu:-e as, d : c *ou-he111 ca-:c-

w::'-hi-n th e closure aresas. -eal r':~ a-ch :-h

:scordin,'c blocks was assume d -: be a±or hoihu

hiock and -that h s- td u cai.iqh was ot~

upon! the gercamntaq- cf: th;e block covrrs by -,he clo-surze

are a.i I- the --a -:ch d is- r -*b u -- o -. :. -z - b e n c nu 7 frT

and ccncc-r-t:at:?d wit~i, -:- os'iri arsi, -n n sipner l

zh angs wcuJ.d incrc-as,: Z33,223, liaki:.g -:).e -cw

171,774. A11 other ee:-us:,. c:mu:a-:4cnt-

~~v' -:toc b ea nal a--m:.-,s ani zzsivei-:

Iota.

The t-hird elemc-nt, ec:)oon.c jO f anh~d ge:ar, -Z

cz:mputc-i hascid cn the findinqs Df i previsi-s s-ua-v (!Mil!l

e- a.,1991). 7-Vern ifr the, orc -ntaq- a:,,- :a's

c---f encugn -c Icable thi =st::na-=-' lzTs tnn

doesz :-c-: appear to be siapn1::can:-. hrfe,-n c -

assumptions her=e are? msslimed to be srii~oh vr2
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Th fina! co st alament, vaIe of an ac u.-.. - C,-

unit, has no cost estimates so :here are no ssci.ci-.

Thus, ssns--- i vity analysis is no, useful a-th .
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V. COST-EFFECTIVENESS ANALYSIS

Thbe ±-nfcrmation Frovided in the przevious 'hp:sca~i

now be aayze0 to astimat:e probable cast:s of t'-e d4fS:n

a--ernat:ves. Each cf the actv:-, d sntve

w~lhers a:nplicable, are evaluated accfrdI-7 :c t how 4-hey

fuif:12 t hei'-r ob ectives.

A. CATEGCH! I

Thr ccsts asszociated with -:he thl- >v-ss Dt:

nes-s ara:z prim~arily at:tributed to how mary ?up count-s a---

concuced on a.- island, how many islan-2s are Thy clve, i

ccuri:, arnd wh-'-!:=o 0 : o a pu3 o::l~ 3s:,dv42

conauct-ed. Assuxing a motality s-u, y is -.o- conduc-:=d, h

an:Ige- of CCS:s f'zr=~ thrsee levels o: Incnvn.s

fir-s-, viar --S reduc-3d: 17, 719 - i15 , 324 (.- 15 180 + $14,4C

trans~o7-ation) . fit -:s also assi.med -:h.2: the Ste 13 jr

:rce t ha a nt nima I eff or - n is ba s - y s -- 1i d -

x In 3,a I f ;=-c- Iv=-n e ss 'av. -z z c alIs o bea= ia --Fd. Thi

: rc ;,s neco St-- ev c- m cr ma akinq t he -;i ff :zr n::- S 2 46 8
1('', 8 56 S 15 , 3 2) G -Gvsn -thi- d I ': f -re -e-, it :Isb shi.v raI

that fou: r:=plicats co-u.-ts or. all -:he islands is the ts-

altsarna::ve, for the .,i4zs- y~iaz of !-dy Itlivts

5ai w--nh -wice as much Iata as t:hs p:st 1ev cie wh--'.;

:nz:sasina cos- less -ha-i 20 ernt.The pinz mortalny

stu ly, al-hugh impor-an-, :.-a separa4-te rsse arch prcj-:c-

sht hould be evalua-erl oni 4-s ow-. mnirits.

Ths ahcvq analysis 4-z bas-ad cr cocnpazii.g first yea-:

cost:s at: th,,-re levels of =-frectiveniss. IncludedI in.th3

fig.ires are capit-!al ixpenses, such as vehiclis, b;incczila:=,

-.,thant cculi be liscounnel over thair us-z'ul. li-fe? 3:
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thhi: av==agz annual ccs-s betweez --he levels could

c =?a~e'i. Thise cos-ts, plas -he axpensas -ha-: cc-:ur a7-:i-

ally ±cr aach -cjri+, allow a comparison wne: th~ 't::

C. pit a 1 xpense s are avaraged ov-ar ti.ne. ASlMir.J -! 10

-c:r di-ccunm rate:, cont inuous cash flow, ia a u-f~li

11 Z' cf f-ve- ye-ar:s, a Preasen: value fat7tor of 3.977 can ! e

uS t? tc ccnvcert capital expen.scs at the begiinn f a fivq

yes ar :a±cd t-o equivalent annuil expsnIt--ure:s in b.ach cfl -17c

vye z by divi.dng 3.977 (0O3, 1972) one~

c:'-a! -;-xpns-. T A lIe X shIo0w s -: i-- a v z_:a g ar i1a

d..scunt:=d ccs-ts for the th~c- levels of ci:~s

TABLE I

Annual Discounted Cost for Effectiveness Lezvels

1$1,729 $3,990 .51,003 $2,732 1

s $4,266 57,590 $1,908 1.6, 174

cons $6,600 $3,58) 32,157 8,751?

I * ali-y study ('42 -;a ys)

L - ----------------

Th=e avs~age-. 2rnnuiai *cst comput'ad (annual cost_ +

5d4scrunt-ed capit-al ccst) shows an inc~eise of $2583 ebi

-0 'ercer.-I -ah Year to colle ct twice: as msuch da-a :

ths enhance d 1lev=2. as urnier :_h3 :en 1evsl of =effectfvre-

ness, .if mortality studias ars niot included. T "--S

d if f rz-n ce 1 s b eliev ed to b e- wortw h I-a a - las f0 t
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firs- yzea: -,r -w: ~C e~rl a st~ong data base. Th is

t-oth diSccun-ting a-il di:ect ccs- comparisons irdica- =
.Iis erhanced lzev-:l isc '-ne os- cost-fc:v ooc

least ±itially.

E. CATEGORY II

c n s ikivitv analysis rsvails tha-, :a i most: :rnoc::_an-_

factor in this ca-:=r~cry is *h nuber of 3bserva-fons rem_!s

.10 ccll -Ct_ Stati.Ttically reliabis 411:a. Snumnle si-zp cnoz,,-

-ta-::ons show that a:- leas- 90 obs :va-!_ons a:z nesded W_~

tmors tiin c7fe::red. Assumirg tiha- 90 obze:va::-_cns orvr"' !

c-ily minimally accep-table la-ra ann obt:aining -ha: numbe~r Z

dcibtful using observers on v-zss-?.s volunt:eering to carry

t*,=,, t',= vclun~tary :hs=erver Drogram _-Seliminated. -_

a' so t=el eved -:hat I-hs fcak Sirve'ss have a a:e: a: pc-:=r- na.

_rbeg, Lies a . and crovidoe Lsss azcurate, data& th di-c-

ch)s rva::_cn . Th--r~fc:S, jcz'k surzveys arze also d

Of 'h~ wc !aniatory :oqrams=, it ._s difficul- --o r

w i c hrc m e Sm ~or s c o t- if f =_c I;v z .ia caa s e -1 hev c cS - a :c u -

s am e, unde c sr -:a 4n a ss u mo ..- a id ' bot-h a a n -_h ah numer.-r

ct sroe.obsizvatio-.s -ovlz:- 360, howavsr, apqca: to be o*:

only xa:ginal value. Thismaxim xiira aumb- r _-f oh-Sria-

,ions naedel is s=et a-, 360 whichz~ could be ccllec-,ed usinao
g 4 -zhs: mardatc~v metacd Pcal -cost the Saearoun! $23,003 -

$331 ,0G., doqnding on the num~er o~f obser~v=-rs ampnolnyc,.

o- h m2!c! iar9 consfls:n;d 7viabla forc lz:n ar~a

sauftlc of! ctsarvatiors.

Thze final lscisiA cr coames down t!o: cho)osi-ng bietweein Scmse

fn.=m cf imandatory observer progr-am und olai'hoserv -e= :r,;

State vssels. Since fewer obssrvzers are neeeausn S-:a-m

v-?ssqls the cost is less, a ssumIng 4the vess. opsa-ina

axpesss are a sunk ccst: to :"-e Statqe:. If taesa costs

not sunk -hen trio--s miehol would cost a ,ou- thrqE fci
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tmz s as miuch because thze c*)z-: - ~:-
vasse2.s ISe mcra 'ham tha cost h- hire obs :vcers. I Uii,

undir tniS assumpniJor., placinaI -bs--:vs:sz on S3it viss~is

wcoild ts Less zoSt-effsctiv= En _ a-inr -he: oz. cce:iai

vessals.

C. CATEGORY III

Unlikc- -h-e previcus cataeg)_4z:eS - E; 4c:: .z -; Z:cu S zd

h=:--; dc not 'havs altsn-'ve q--hcdS of achi-_=ving i

cbj=ectivs ac tliat a ecn~~- ~esanalys'-s- -,- al-e:na-

t iv s _Z o-: Possible. n n'i scz:n e ac -,, -i- cc -

slenvent2s are anialyzed wir-h zesosct --:c -:he:: d-:z!1racy as n

average ccs-n sstimat=e of -he aci-vn-ty. Th :vra~ I

i F. =h ccncmical 4mact on neSa :i-'-_ ar *~

Ths cos-:s nsn nmanee :zr -aei:ntP c r

arsa ar- btesed on thq CDF & GI :s: i:

closure Tras hat rFcl:-cy C, ising _ c: f

surv=.llanc= an:d callina 1" vr-ssC--' e ;7-vL-s --

v')_a-_* ,s 's bel-'eved1 Ic be m isn :=:: L-Z f

en~rcee~tqiv r i~mteifunais aa.-

v---h --c 1 , Bau Se c . t h es e 11' mi -sz f: ;' z- i a 7

s-nandinj zf h, z!pq:a,:icns m-i.z be juil, %:*a u:_:

-ha- lif::, no aiternzanive r u aaeiz.T-

cc st I:n.s s h w n hzr e r r bI ave -i b 1

m a~ -_= Scf w ha t 4 -i -'ah - c s~ s 1.zL.3_ S at s: nnet 1 c. -S

arzeSa S A mcrs prescise -s-:4ma-a Zhoill m ai~ i

1983 a-'-=r all a:=-as ars :asoz-nii and _ :nia Zst can :a

assisse i.

Eccnom--c less --:: the fis!hernen as a recSuil of ares

closuree- r:an.gqd 4from $0 -o $138,551, I ?x-di-r4 :7:

ass-impt'c-is abo ut how na aoloi-e affec-t fizaing. An agi

m- n- C3:1 te Mad-2 "hat tl-! '.OW: limo: should b- .3,5O'5
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causez this iJ*s -:he value of ca-tch lost: due t-o clc---_- 
r-,gi-cn south of Poi-nt Arqua1 10 (1 F-3bruary - 30 Apr'11.

Di-sccun-:nnTg what the lowsr limno- might actually ,-

~s~~that 4the shark gill-ns& fishery will 7O'I .=-F!

in7 1983 as a :esult of closing fisi'.iog azreas, hs~~: n

SnV 7 Cn mE n t a c onDd i-t rs a nd fS hig e fiofn c : Se a~m~

.t! si _ 4n 19 81 . Sincs n=_i*:her of tnase pa:aiet_:-s

s-atlc 4* .4S ilff'ciil to prsc-selv D:eic- wia- 1- lSs

w:.& act ua22.v be.

Fish and jear: ln)sa iilz to spa linizprreda-i d-oesn

amp-?a: -:c b. a major orobJlem -o tefishezry a-n.A cos-s n

S-ates rnothing. The costs az-a -?sn_-4,ateSd: sho,:w wha- i

mi-t- cst -.he State? -:s reet te fiShermzin to: ner

1oss~saS an altz~rnative? t o closingrsc: aa.-

nco: suaisst~d that this --s a viable altaernativ.e f:S

aIa ho,_: : otf e :ub!4esy),n areas, but_ i's ~-

t:; p:evide a :nrspec- iva whenc::iinatec

T h= las- a c ' itvi, ac--us aolI ±a y bac k anit sh cwsZ

p oi '.c- the f'i:u::e bu-: cffi :z: n s.nda- :-z

if -ths ievice rove s succ; Ssfn3 a-: kEzeninr sea1 lrn =-4,,v
4rom f -h±:nag a i t c,.,u! d grea-ly rsAli cc- mic nal ,: y a r. I

=corncm_:c lcsses t:o toe fi-ShErmsn. :*-? cc cr o urc~l-1-:14

i~oeenaionwould have tno be lass han- the Pr---

:ncu :d c= -her = would be - t iace ntive fr n-.z IiS-

er~r.toutilize the 'rn.Thce S-ate mn ght ~s~
suplwenioths cost of thxe a--:t o: p::,-izd :g scie :nh-

nc v, suc h as ) r -iiiog fishin,-g a:ea-s to f ish-rm-n usino

t:he liv_ se, as a cost,-ef fective:era:v -o whi-

P resently dcing.

-- - -4~- -'.. *1..b5



VI. CONCL-USIONS AND RECONIENDATIONS

ineractors bt~n ":he Cali-fornia s-~ zr _= t!'

shark gill-nset fishery cause vsccic icSs to fliscermq

ar.i mcrtality -c sea lions. Because off these pob__-ns

California is ccnsiderina a requsest -to regain :aen~

aut'-cri-:y of the Cal4forrna s~tp lion s.- that may intz

fac !D:ine manrnals arl fsher'-s :nag_=enr w ihi t h

State's 'iurisdic-tion. One azp~c-: of :sprcess

issssi; -cost and ?' nc~ve:nsss of: manai:t ac::v

-::irs Ecn-cific to the sea licri/gill-ms-: fiszh;erY fia~

cro b 1;. This thesisE Szuiies fivae ac:__vit-__eS whos_=:5i

~tani:~and ievaluaticn are felt to b,: an par~a: ~-
d- - .ptaz -: verall maaqsments-:ategy. Bsicn-h:

ival Uat- '.cn, ooncusicrs Pni cm~d.tosf: aLc

coo-~~idemifying:e:v act-q=:e are .suse

As Ssn zll 1 populatio7n !-av=-. of.:C 217 fortia

ic e:s-es if --hey ire abov=e -::r beow OSP can, tF. a!c-en
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1 t~Y 316, 193 i1 lie firS'. year or 3 9, 750 a yea:r ova h

first f :vs years usin-g di-scounted ca pia I =exD mnsrs A . i

mortality stuly IS also racommende'1 al-_hcuah forty-two days,

o! :otrui a-a may 7,o- bez necssary.
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