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ABSTRACT

The California Department of Fish and Gams is p-esan=ly
considaring a request %0 *he Saccetary 2% Commsrce =
managemsn* authority c¢f the Califcrnia sesa 1lion tec

mor«alities and esconcmic loss rssultiang frem intera
wish ccastal f£ishermen. Befcrz <hs raguest can ta
various cos<s corncerning S%at: managmer< azve *o t

This thesis addresses the ¢cs= and 2f£fzc<iveness cf fivs
activities rslating <o «hz in*eraction ba=w e
drif+-gill~nes fishary in Southszn Callif

Ths activitizs discuss=2d arz: a n

assassing incidertal zake, 1limiting <the use ¢f gill-n2=s by
acea an r 5s ¢f £iah and g=zar

§ «ige ¢f yeazr, 2stinm
du2 +c dspreda+ticrn, and es+
layback dsvice. Where applicabla, +hs cout
’
-

effac+tiveness of differsnt alzzsrn

+

a
are ccprared *o provide cri<srzia for 2valus<tion. E
activity is examined from an scononmic psrspec-iv: 0f whaxt i-
miga< ccs*t the State cr gill-ne<~fisheary if zhs z2¢+ivisy

wsr2 inccrporatzed in%o an ovarail manzg2asat glaa of
n

Califcznia =sea lions.
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The Czlifornia Depar=men+ of Fish
presertly considsring a2 rsgues: wc¢ *hs U.S. Secrs=
Commerc: %o regaipn panagamen%t A1TROIZTY ©
of marine mammals thar cccur elony “he coas
Cf paz=<icular inzteres= <o the S+3a=zz 15 *hs Cz
lion (Z2lcphus califcraianus) b=zcause > irs g
rate rssuyl+ting frem fishery ccnflicr: 1nd -he fac< tha= i
ics respcrsitle fc¢r mcest of +hz szconemi: loss tha

£ m

¢rtniz fishermen experiencs as a rasels o€
u

d
shazk dzift-qgill-ne+t fishary. I= &ls: dsescribas +he preb-
[~

lems cecnrnec<ed with <he int

ement acrivities., Anialyss:s
v




us2 of 2il11 nets by &rea znd ztime of y=ar, es=imatis

econcric loss o fisherman due to dz2predation, and zsz::
mating the value of the acous%ical playhack unrit, ar=z
combired In an effort to assess the econcomical impacs o
lion/fishery conflicts on the S-ate and <ize shark gill-
irdustrzy. Chaptar Pcur is a s2nsitivicy aralysis 22 <n
assumdpticns made in estimating costs. Ths firal chag*e
coaclusicns and reccrmendaticrns, evaluztes <th2 study axn
rakes raccmmsndations.

The purpcs2 ¢f the thesis is to 23timate CosS=s &83¢
2ted wiih each of these activitiss irn an sffcz= %¢ trov
cost cri*eria for decision makars desigrning a2 cverell
p2n2gemsnt plan for <the Califcrrnia sea iion. I= i=
=ha< *th: +h=sis will rrovides useful infozaazicn fcz 2
iadividuals so that a cos=-2ff2ctivs management plar .a
devzlicrsd arnd included ia +he r=4ucn-of-maznag=marnct
submi+~zd %0 =he Depar=maent cof Ccmmerce.
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II. BACKGROUND

v et

A. MARINE MANBNAL PRCTECTION ACT
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tria, €nC., and in+tesrna-icral zuthersitis
icnal Whaling Commissicn (IWC), and <he
Interrazicnel Cormission of <he Norzh Atlan=ic Fishzoies
ICNAFY. Maragenent Lty scme ¢f thase authori-ies was irszf-
vz and, irn the la*e 1960's, 1233 “o0 a growing anxisz-y hy
hs 2gazican public *ha<= c2rzain svecizs axd popula-icne cof
garire pamm2ls wsrz teing dspls*2d or evan beccming extinzce

as 2 resul- cf humep activi<wy. 0f pzz+icular intersz= W=

th

the lack cf contzel bty -he IWC in ccnzsolling comasrvcial
wra.irg, +he Iincidsn-al *take 2f porpeoiss by thae U.S. -una
Y, and *hs clubbiag cf kta

T
T<h Azlazn%ic. 3 di-zc* rzsuls ¢of =hisz croncern was -h=
P )

Tzgacéanc mW=Tine maaralis.
Trke zzirazyvy cbjecsiva of thz ¢dMPY Is *¢o maizn=ain iz

al<h 223 s=2bili4y cf =h2 macins scosvyste
¢casistant witk <he gfrimacy chjsc=i
“3in c¢p=imal 1szainatle popula=icn
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Tha Ac* alsc 2stablishss a moratorium cn “he “aking ot
a+io

£3
"

azire marmals ir U.S. waters and/cr <ne impsre
garine maopmals and mezine mamaal products inze +hs U.S5.
Exempticrns are gran<ed for <th: =zaking 9% marinez azmmals hy
c2rtain ratives for subsistenc2, handiczzftr and clothing.
*Taks" ig dsfined in <he Act “o mean:

"hazrassing, hunting, captuziag, or kiilirg or astegrting
<2 haraszs, hunt, Cafp*ur: or k1i" any marti%e mammpal®
(MMEA, Sec+ion 8§ (12y, 19371).

]z addizicn % exempticns, *the A¢T also provides for =

v
azions, ths Csz=ac:

vwaiver cf the moza<criuw in czro=ain situy Rl bl
¢ naragement auzhori+y =o irndivigual szates, and =he
»ssuancs ¢f permizs %c take nmarine mzamals ncidzncael +:
tisning op2ravicns, for scientific cesearch, and feor rukblic

display.
The ¥MEA also crea<=sd ths Yarzine M

a
{(MMC), @ g-cup of thrze Zzdividuals zppoinc<s

frasident and knewledgabls in marians scclogy 2and fescurce
manaceden%, &nd a rnine m=mbe:z Commit=cse 2f Scien=ific
\dvisczs, chari1=3 wi+th overviewing all U.S. zctivizies

n

irc mezine maapmals znd I

d
ct ares carrisd cut.
n

¢=-her fea+turz ¢f MMPA I3 zha* i< dizescts =hs
S:zcze+aries ¢of Ccmmezce and In=wecior, =h-ough =hs Secre=zry
cf Stazs, *c iriviate negctiztiocong fcor interna=icral ajres-

a
z2nt which fcllow the prirciples of the Ac<., Thz Dagaz+mans
is respcnsitle for <=r2a=zia2s coxnc

ate
ion and conse-vation cf marire mammals, ccmmercial fishking

cperations wherZe marine mammals aze taksn Incidental <o =-he

cperazion, ard “he printection of specific iaznd 3rnd cceazic

Tzgicns which are significan% or cri*ical habizza<s << marins
mmals (Sec*ion 108).

12




In 1976,
Fisheriszs Ccnmserva<icn ani Managemsrn+« Act (Public Law
94-265,
the Jucisdic+ion of the United S*ta+<ss"™ +he wa=zsrs o9¢ z=a:
U.5. Fisher: tion Z:cne (FCZ)
Fisheriss Corservazion and ¥ -agemen* Act (FCiHA

the MMPA vas amend=d by Section 404 of +hs=
13 april) tc ipclude within *hes phrase "wz+=zs unde-
ies Ccnserv

2stablizhzd by =h2

)
reans that <he M¥PA rcw appliss to a zorne con+tigucus wish

1]
mn
»
.’
[
ol
+

é “*2 U.S. %zrzivorial sez and cxwerding 2900 nauticzl piles
; ctfshezs Ircm ~h2 ccast (=he sams pasziline Z-om wilich +he
tzrriterizl S22 is msasured) of the U.S. and i=s -arri«c-

c )

£
hin <his zcne =he U.S. ex
1Tz Jemen* &autherizy (incl
cvzr all Zish

u
Tesourcss excep~ highly ni
suca &s zuta, Unézr *“hs Act, thz2 U.S. =-=g
€s ¢I Acmpes<ic and foreigr fishinag e

cf —he zcrtinen+al shelf, and *hz fiszhing =2

LETHATT T A NIy e L

) Zsturn of marine a1 manag=2mznt *o zhe s*a<s3s,
2) Sgall -azkes ¢f maTins mzamals,
3) B=sached and s+rznded znimals,

2=1-a 0f macin: maamsl DAT
Section 109, provides a new avpzcach <f

-hz sta<es.

a (
I2%urning management auzherity =o
w p

The £irs* phas2 is a stats!

n

4]
[
-
n
(<3
o
g
l‘.
N
s
w
feN
N
o]
1
o o
[}

rcach, designed zo alls

a
t thaszs for re=u

viatz somz cof =ha

prz2-amsndm2nt process, con*ainz

raing managemsn= 2urthcrity.

-aques~- £or the Te~uzn cf

Secre«ary of -he appropria=2

13




in
B
-
D
e

feiszral agercy. Thisz zsquest iz sssentially a prcpc
S

wha* <hs st2%2's macins mampal crogram will be, sc%on 1563

n

(b) of <he amsnded Act sp=scifi the minimum requirsmszn-=s
for develcpirng an acceptable rsguest. Phase “wc Tegui
that ths state datermine the sta<us of the popula+tic
respect *c¢c CSP for *hes matine mammal spacias i+ desires =

manage. Un

il +he OSF for this spa2ciss has bsen daze
*ha sta=e is prohibi%=2d from zllowing any -aking o
paamals from tha< s<ccke Phise thrae involvas =hs =x
¢f <he s+«2te's managsment a1thooi~y walch takes sffect aizar
's determina<=ions ar: £inal aand lapiemsntsd undec

ard af<er a3 cooperative agreema2nt between <hs

c
antherity pravio
+3ry re*urn of tae
govsrnmant. 30th &
“he arznded Ac-.

Ths Marine Mzanmal Pra-=2c¢-in
provids manzg2ment guidelines b
thaz anisals nus= be marnaged 2>
+ha benafi
fan 3iffezznp= £frcm +the fisherias =<r
g maxiaum harves+*ts in
ponzibili<y of the ¢
q

i

a
d
b vazious coas+al martins w
s
o]

programs. The otjec*ive, resvonsibilizises and du+ies cf <hs
f=d2ral Ccas+tal Marire Mammal Progrzam wi*h Juzisdicrtion over
th: Califcraia cnas*al waters is discussad In *he fcllowina
sec=icn.

14




E. CCASTAL MARINE MAMMAL PROGRAN

The MMPA and the Endangered Spzcias
§3-20%, 2& December 1973) mandaze t
Fisherizs Sesrvice (NMFS), U.S. Dzpir<emza= cf Commazce, is

A
at the Ne=ional tvzcire

=

2spcrnsitle for managing populazions of pinrnirzzds (sz22ls and

sza ligns), excepr welrzus, and cgetazceans
dclphins) <hat occur within 290 miles of tarzitcrial claias

¢f ~he Uni-ecd States. These two acts fat=her pus a moZz=o-
un or. *hke vakirg ¢f any marin2® mammals by U.S. i<izsus
urlsss specifically exemp*ed within “h= MMPA., Permizus =
k

i
r
’ »

k=2 fcr rutlic display, inciden+al +*o s
¢h may b2 issusd by the ¥¥PS, bu= only if & Je<scpina-
erring *hs fressnt stazus of =2 par=icuylzr macins

lation has bzen made. Thec-=2Zors, *he

€ a2 Coas=al Marine Mammal Prog-za a2t =h:

FisheTles (Cantar (SWFZC), NMFS, iz =<3 con
&

2+ will 2rabls assessnents =2 be xn2i:

The s*azus €en Inter-
Freted ty =he cous4s <to r2fex to =ha £elationship bswwsan
*he currant popula“icn siz2, ~he magkimua new profucctivicy
le cf mase snrizeoprasnt 2T

vzl (MNZFL), and <he caccying capacizy
maximium poculacion lsvel (K). Baszcall
OSP. If i< is b

’

&z lcw MU2L, i+ sheulsd

k= censidered deple<ed. Unfoztuna=siy, =s+4i
m

i3 2bcvz MNTL, i< is

*hrese population lsvels is a complica-=s

3
vazious g-oklems, such as uncer=zaia*ty concszning all =he
s blzam 4

variablss. Considering zthe aany p-cblms associa<ted wizh a:z
assessmanr*, determina+ion guidalinss in the assassmenc:
proceduze wez2 develcped that deal w#wizh OSP. Accerdirng “c
*he guidelires, a marire mammal pepulaziorn is wi+hiz CST
whene
15
S — —

C e e

¢~



1. The :rcrease in popula*ion sizz is slowing 2.4 =%z
hWistorical range is occupied, »r
2. Pcrulation size is not undergoing a persis-an=
decline arnd tha historical rangs iz cccupi-=d.
A populaticn is telow OSP when
1. A decline 1in peopula“ion size persists fcr fivse o<
uCTE ysars, Ot

2. ADn incrzase in popula%ion size is gsom=zric, ¢z

zcant AL histcor-

\I\

3. A population cccupias . 5s %n&r 60 D
cal range

Tt.2se cri-eria allow for a dezw=rminazion 0f s+a

t 2stiratss of K and MNPL. The needs 0f <he procslur=

nzered around dszecting changes in <hke Tzend cf rcpu-

=h anrd on +%wo assumptlons. Firs+, This acpTsach
o}

Tcwth rats cf <he popula<ti:
assum2s that when a pepulazion is pzrsis<=n-ly

d=clining¢, whether near K c¢r not, it is no< az 1an cpzimun

[ 2ad
W
.* <
W
b
.

Using “hzse cguidelines and cri<eria +he haszic infcz-
ral nseds regquized “o assess 2 populazion lav

1) The popula*icn gTow=h ra%s ovar *imse,

2) The carrent distribu<ion ¢f 2aiaals,

3) The histcrical dis+¢ribucicn of acimals, z2n4

The number of discre*s stocks wi+hin =he sceciss,

ze guidzlines, assessasen~ cri+«=ria, and iafor ico
€ offzred to illustraze soms ¢f “he many clemsazs

st bs considarsd iz devzloping differ=ant manazgzman<

ns for z2ach speciss of macine maamal. This new approzch

¢f 2ssessing a pcpulation level is <hs framework used i-=
es+imating ccs<s *o0 assess *he populazicn leveals cof
Califcrzia sea lions, cne of <he managemen+ activities
add-essed herain. Because of this f£-amewerk cthers precz-

dueres tc de%eraine OSF, %“ha* reguiza ao0oze complicatsd arAd
harier-<c-acquirs informazion, ace roz Jdiscussed.
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C. DESCRIPTION CF THE PROBLEN

()
"

The coastal watars of Califorrnia support a variexy
fishing c¢gerations ircluding: commercial trolling €nr
salmen, gill-ne+tting for shark and o*her pelagic £isk, rcund
haul nez fishing for anchovy/mackerzl, squid and h=srring,
trawling foz grecund fish, and pole and lize fishing fror

fisherizs

spo-tkcats. During <he normal op2ration of <hes

W

cocnflic=s occar tetwvwesen marine mammals and ths fishery

r2sulting in economic loss *o the Zish2rasn zn3d marine

memmal mortalizies. The MMPA and other lszgisla*icn manéa<s
the prctecticn of marine mammals &nd require *hs ZIssuarnce of i

p2raits for +he *aking of mammals iacidantal <o zormal

fishing cpsrations. Thes2 pzraits, issued by %h= U.S.
S2cr2tacty oI Coamsrce, may ac~ be diszribuzed urnlzss 4hs
mez4z2li<y levels are moni*ored 2and -he populazion lavsls ar:

kaown *c re at an opriaium l2vel., 3elow +<hazt lzvel thev artsz

0
i
§s-

ciassified as depleted and “ake cannc+~ be auzh rA
Marine npammal/fishery conflicts geasrally inve
typ2s 0f interaction: sitnations of diract competi<ion fcr =
£c¢d1 scurcz2 betwseen fishermen ard mammals, and si<ua+icrs
whe-e marrals are “aksn incidentally 2z accidsn=ally ducing
fishing cpsrations. Dirzct comp=tizion cause
=2 <he £ishirng fleet due =0 4zpredaztion by mactin= mammals.
Miller 2% a2l., (1982) es+<ima=ed anp anauzl £ish loss cf
3503,760 and a gear loss of $94,930 2s a Tesuls of -his
cempetizion (Table I). The seccnd situz<ion, whera razmals
are irciden=ally caught Juricg €fishing cpazazione, is <he
major ciuse of mortality along <he Califcrnia conast. Marins
pmammal mer*tality caused by f£ishing acrtivisy pes year for z211
fisheriszss was estima<ed in 1980 tc be appr ox*mataly 1800
arimals (DeMas<e- et al., 1983). Aboua: 90 pezcerz of +hese

deaths were Cilifornia sea lions with over 1590 es+tima=<d

taken by all fisheries (Table ITI). The shark d-ifr-~gill-rne-
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fishsry was +*he cause of 2pproximatly 6J percan= o

e
(3]
an

23

13679 (range 1285-1834) s2a licn morzalizizs cccuriag in =he

portalitiz2s with over 352 (range 678-1277) of <he zstim2

shark gill-net fishery (D2Master ¢ al., 1983). Accecriing

to the NMFS, the ncst prassiag pr-ebism facing marine maammal

1y

management in California is <he irciden+tal take ¢f ssz licn
in =he 3tark gill-net fishery.

o
TABLE I | i
Anpual Loss of Fish and Gear Due *o Deprsda*icn g i
1 i
%
Pish Loss G2az Loss Iz:21
Salazn FPisheries |
Ccumercial Troll 5274,000 512,200 $286,22) 1
Pa;tgboat 6,002 360 6,367 |
Skift 2,390 0 2,273 |
Kiama+th River 74,2300 12,000 84,000 %
Tczzal Salmon $356,300 $22,580 5378, 5890
Daztykez=<
{(¥2r. salmon) 327,000 210,730 237,731
Pacific Herring $57,100 $4,550 £61,650
G111l N=z-= 563,360 357,379 3120,434 %
Tctal A1l Pisheriess $503,760 394,930 §5¢8,69¢ %
Source: Miller o+ g;g "Califcrnia Marine Mammal .
Interaction S+udy, 1979-19817, "ibs-rac* p.:i:i !
i
- N
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) |
TABLE II |
!
Estimated Mammal Mor:alities in Calif. (1980) {
|
Spsciss Poshery Haakar |
Califcrnia sea lien
CCmmer< 23l Salmon_ Tzclling 3Q) |
Rlzma th River Gill Ne==irnj 7% |
Ocean Gill Net:;ﬁg 1187
Squid Rourd Haal Set 19
\;cqovv/!ack=:a; Rourd Hanl 29
Tr=wl Fishery 19 |
- - '
To=al 134
Harbcr S:zals B} . .
Klzma%h River GIlil Yes 22%
Jce=ap #3111 Ne=+iag 35
Round Hzul N2:ts +?
Elepaant Seals
Ocean 3211 Nesting 25
4arber PcIpolse ) )
Oczan Gill Ne=<ing 15
. Rza2d HJaul N2ts +?
221c- %halses . {
o . . %1431 ?0ound Haul Nezs 3y
Califcznia Gray dralés . i
Oc :an 33111 Net<ing I
Larg=> Ealsexz dnalss . , |
c?*an 3211 Ne<+=ing A
- - - '
Tctel ALl M2amals 1757 |
'
{ * <~ ac<yal ccun%, oo estimazs nmada, !
c . v s |
#2 - ZIndl¢ataz <hat mgotalli<ias pIopadly cCcur but ne {
€a*z are avalilacle “C syppdft actudl 2stipa-=s. {
- . }
Seurcs: Mille:z gz 3l., 'C:iiforale daztine Yzaral |
Fizshszies Iin-2racctisn S+udy, 1979-19831¢, .209 |
{
|
J

C. SHARK DEIFT~GILL-NET FISHERY

1929, are a type of £ishing g2ar whzTz =-h2 nzt hangs vsz=i-
cally in <he water cclumn stre«chzd b2tézern a buoyans cr:ok
linzs near =he sucfac: and a 1:ad line 3+ <he boszcnm The
n2t, rcc-mally ccns*zuczad frem sottcn twiae, iIs suspendel by

o)
a sa2ries cf floats a<tached <t +he

19
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c€iz> of moderzn day n=2ts varies fronm ge ip
dep*h and may reach leng+ths c¢f up =0 1500 fathoms. Mzsh
size, msasured a* +the stratched distance from kano+ =<c knox,

zanges from 10 to 20 inches wizth 14 <> 16 inchaes being
favored in Scuthern Califcrnia. When fishing, <kz naz
remains a+=tachsd to *he bca+t a2t or2 2nd wi<h =2 tuoy and
ligk% a2z +he other 2nd. Occasiornelly, -h: beiat m3iy rslease
ivs21f frcm one =nd 2f *he n2< and reavzaci a* the cthar =nd

if cuzzen%e star= to *twis:t the nz=

o
e
[®7)
s Y
vl
-
@O
t
1]
he

[
v
r
[ 1)
AN
0
1 '
._‘
ot
n

s
fisking akilizy. Fishing opzraticrs aze ccndus=e
¥izn *he re* baing retreived and set ducing 4

The drif<-gili-ns¢= fishery for shar

the lat: 1970's, grewing rzem a flse+ ¢cf 15 13 1977 +o
curten* levsl of approxiamately 200 vassszls. Oas of =hz
zza33cns fcr this grcuth was <h2 accideatal discov=zy <n 1379
tha< laccer mesn (>1C iachzsg), brought izn=s ths Zishery =2
avoi rwan<2d fish caughk~ Lty smaller assh, would cz=ch

a
urw
fish. This n2w species, nox czpiuz<d with <he smellzr
azg, cartied a much highe:r marckzt price <han shark 2a4d
tzcughk+ new competi=icn in+2s =<h=z IzdussTy., Ancth=sr zT23asca
was *he growing need fer adii-icnal sourcss ¢

expanded ~he mar-ket £c¢r shark, zspeciaiiy thrasher =224

bcaizc. Tri= increzazzd compatition fox lianiczd resoucces
zekindlzd tte animosity bztwezn -kLe gilil-net fighary and
¢c=n2t fishi~g gzoups o:ima:ily soortbsat opezators and
razpocn fishermer, whc aqpl prassuss on *h: lsqislz=ucs
«c pu<s an erd =¢ 31l gill-ns fi:hinq. Gzing pclizic=l

inflience and lotbying these ia
pusk <+h-cuvugh lagisla«ion z2nd pla
gegmens cf “he shark fishery. C

3
(Septembsr 198C), commernly kaown as +ns Kapi
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required fishezmen tc pass a proficiency ¢
rzc2ivianag a rermit, set a quota on =ae

+3k2n usirg gill-nets as 25 pszzcen= of the «o=al Za <he
n fishery, and requiced =2ach permiz

c nc
£ ~heir ac=ivities tc the Califczniz Da
a
v

nd m=. The bill also zllcwa2d ths Depactmsnt 0 placse
cbs2rvacs atcard gill-ns+ vessels cpsra+tizng undzz a perais,
Ths Kapileff 32111 remained in 2%fect until S=otesmber 14,

1573, zzferred +c as the Ba2verly Bill. This ze

C
.cs again placed restrictiorns on <h3 shark

tion cr gilil~re=
fishery cpezating off the Southa2rn California ccas<z, &z2finzd
as <he 2r=a s

out
uth 0f Becin= Arguelioc. Iz addi<icn +2 =he
vezly Bill In<roduced several naw
b

ing 1imi==é entzy ia-2

nely
ber nf drif+-gill-rnet shark an
1

a
num
2bls azz2 ligited =0 2 *3=2l of
ct

February 1 and April 30. The bill 3lsd
closed during spzcific ~imes ¢ year (
Eevarly Bill remains in effect until January

a

the date is dele*ed c¢r extend:zd by lazer 3=
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E.

STATE'S INTEREST IN MANAGING MARINE MAMMALS

The stz*e of Callfornia Zs pressntly assessing -a=2
differzrt m=n33<N8nt problems associazed with specific
spscies ¢ marins marmwals o0 de<armins 1f -t sheaid Zaz4g
r=¢uzn 2f£ manageasnt authosicty fzoam the U.S. Sscrte<zroy
Commezcsz. Thars2 2re 1UMEZOUS rsasens why <h: S-azts: is
ragjues=izg rezarn of nmanigemen* auzhori:iv.

1. Tre 1981 ansrndren+ts %< zhs MMPA simpliify =%z poo
wherebvy stutes cax -=2gu2szt -2<1IZn CI manigeasn=
authczizy. Th: 3w strez2miinzd approach now mzk
guicker 21d eaiizz £5r coastal stazes fc T=gain
aushezity.

2. A d=sizsz Ly coazstal s<=a&T=3 TO N=nzJg€ T3ISOUTCez W
~heiz boundzcsiss ins+ead of aaving tha% zu+h=ciz
dividel batw=2gt 2hs s%z2%2s znil <h:s fedsozl govsr
Fent.

3. 7Ths i1&za =ha%t zcaszal sta~es ars bet+=2r suized ¢

inistration of <ha MMEA. umznts in sa

*his I3za arc~ tha*t szta=ss havs mcre pseple in
£ield =0 c2ndust z2search, an 2nfoIcemsnt naTWCT
<ha* can btz ZIns=an=ly atilizzd, ard a clocsez tro»
iwicy =2 <hz% cons=zizusnts car bs

gzrved moz2 rapidly and zffac=ively.
4. A =irrle rszraoiz system c22 bz d23igned =khaw iz 1

ccn g ¢ the hing Iadustcy, Z.2., 21l =3z
#z20ld b2 zcoptzcllad by the sta*:.

5. ZIf the gm3te contcoollsd all resources A1 scosysE-
3ffrcach <O manag:m2ne carn be Laplsamenz:zi ias=tez
~he spa2cies approach presarnctly uszd. Such a:x
aggrcach could lead <¢ movrs =f€icisnt manzgeman+
becausge the auzhozizty 2nd -cequlzaso-y brdies wecul
Test in ore agsncy.
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3
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ci Tes licns in the fishery copera<ing
(soua<h o¢f Pecine Arquello). Th2 fiaa
the las=< <thrz2 ac*ivitiss and is ccncern
zconcmic lcssz=s 4o the fishiag iad
d=preda<ion azd acea clcsures m2andat s
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rres2 of “he DRM is to da2veraminz If pcpulaticr
L

=

T u
lieva2ls 2re zbove or tszlcw MNPL, a r=2asonab

c The procedure is bas=24 on <he dyramic -slzzicrskhic
opulazicn levels and ra2cruitaent ca
¢

(
n plus suzvival inzo matur2 aduli<ts) shewrn 1o =he

raproducti
groducticn cucve of <h2 stock undsr szudy. Prcducticr
curves are derived frcm annual pup ccunts in breszdirg cclc-
ri2s cn various islands off Souzthern Califcrnia.
F-ssumakly, MNPL is leccated a3t <he peak of <hs: preduc-icn
curve mzking it nsc2ssary to de<zrminz only 1f the prisen+
pcpula+icn level is abecve or below <ha< point. If the pepu-
lation ¢f a stock is a* 2 levzl gresa=zer <han MNPL, =*hs s+cck
will ccme zc a s=abis 2quilibrium under a2 -ejzila<ed guo-z2
hazves=. 3Belcw <he MNPL, a s=ock w2lil no= equilib:ate nrdsvw
a gucta harvest tu*+ will dscliins away f-cm ¢z gocw “cwazid
~n22 MNPL, Aepeniing c¢n Th: hazvas+t -awe, prcducticn, and =hsz
rcpula<icn sizz, A mers “hcczcugh 3discussicn -f -he DEM i:
availatkls ir DeMaster et 21., (1983).
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b ssing pr=agen=
EoD i1ifozn1a sea ilicn. T2 chk=ain

in <he Stize's inven=ory 2ané woulil

have %o te purchased. If the egquipmen:t were availakls,

(=4
WD

these ccsms cculd be recompu+ed using “heis presan<t val

(copcztunity ¢cos%). These capival invas<ments, Showr as
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egquipgmsns iz the wable (2xcluding gas/»il), would b~
3%t y2ar and in subssguen+t yeacs only whsn
*h2 sqgurrment needsd replacemen<. Indiviadual szxpenszeg, 7lus
o € 23quirnrent lis<, would -eoccu:z =zach yearv =2
cocun* was ccnduc+ed, These cesws, ard capital expsns
ar five yeazs, aze 4discuss24 i =h: cos<-

v
eifsc*tivaness aralysis chap<ar “o estimat: excaenses tzyend
£ a

qa-
cimilar ccurts n *hes pest. Iransper=aziern cecsts afa =gt li-
p *-avs]l £oT p3rsonnel 2ndl1 sguligpn=t=,

v
dinc vehiclss Travsl =¢c San C
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2

is zsxima<zi <o cos= 3700 - 3800 depending cn wiase-hsT iz
aizczzft ¢ boat are con=ractad. Th2 12234 sxnensive ccs-
{739y is useld in cempmting <hsse z3%ima-es. Transocr-zclicn
+2 53anuta Barkacz: Islapd is es=zimazzd at $300 fcz & chac==:
toa< sincs ro landiag acs2s zar2 a on =he islazxd.
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lavals c¢f study In <he ¢3s<al preg-ame. The €inmal values,

shown in Tablss VI and ¥II, ar2 ¢s3timatzss of =he cosrts €o:

ar. snhanced l2vel of =2ffactiven22s3. 7Tablzs VI shows cos=s =

cenrducst 2 oup morzalizy s=udy befecre +ths main hauwlouw rszriod

in July. Thse -esason Zer ziuch a study s o ob%air 2 b=z<ses
£

r=h

T to thie nein brzeding seascn ia July.
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E. CATEGCRY II: ASSESSING THE INCIDENTAL TAKE
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sample 2£f boa%s.
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TABLE III :

EBstisated Operating Cost par Islard |

|

!

II

INLIVIDUAL EXDENSES S.M.*  S.N s-¢. g2
|

Transpertatiorn !
airt (zound zrir) 37990 372 $72 /2 |
tcat (zound <rip) 300 _ 832 1
Fcod ca;ly; 6 6 6 & |
Rcca (3daily 2 2 2 S
Seagonal Edfloyse i :
salary (ia:ly? 36 36 35 32

|

ZQUIZMINT i
{

i

Bincculars 160 129 109 15
Sc~++ing scope 259 259 257 R
¥arual coun<er 10 12 ) 134
La=a fcoms 10 1) L] 1.
Czasza and lenszs 509 500 599 €03 |
Vehicle *x . ]
purchass/main<, /3 2509 2390 v/
Trenspartitiorn n/a 509 53¢ N
gas/cil (daily) n/a 5 5 ~/1
Walil Tent 9 J 3 £33 g

{

Tctal Equipmern; Ccst 379 3879 33790 7C
{per iidividuals) !
Teraz2l Tailly Cest 44 4u 4y 44
fp2r irdividual) {

|

Transgor+azion, 720 e 144 133t
(cst 2 :zndividuzls) !

]

i

* S,¥.= San Migu=l Isl. Se¥.= Sarn Nigolzs Tsl. 1
€.C.= 32n Clémznt=s Isl. S.B.= San==a partpac-z I:zl. i

!

**% The vehicle ccst 15 os=ima=2d only as & Tesascrnakble 1
aprroximation cf possibla expensss,. {

t

1

In adéiticn ¢ *he island coun<s an aecial survsy !
is r=quized t¢ assess the remaiaing Zslaads fe:z {
haulcut regions. i
R ‘ |'

f Scurce: Fersonal int2zview with Dr. Douglas D:zMas:te:Z, 1
L=zadexz, Ccastal Marin2 Mammal 2Zcgzam, NMFg, |

SWFC, Becember 1983, Costs are 1982 3dllzrs. ;

|

- J
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TABLE IV
Cos* Estimates Providirg BMinimal Effec*iveness
\
A g-curd coun* on San_ Migusl and San Nicolas Islarnds
regu::;ng twe sea=cna1 edployses f£or fivs davs a: =sach
ielarnd ard aerial sucvays cf the ramaizing I3lands.
wcrk is “¢ be pcv‘c*med in mid-July.
1y Costs *c¢ Ccrduct Grcund Counc=s
San Migu=1
ranspertation 3 700
Da’l expenses
Fcod, 69
Salarics 369 l
San Nicolas |
Transpc¢r=a=ion 144
Daily expenses
¥céd & shsl=z3r 80
Gas/main*enance 25 |
Salaries 369 }
Equipuen+* ‘
Bizoculars 209 |
Spet+ing scope 250 {
Countea: 29 !
Porms 20 ]
Camera W/ lanses 500 |
Vehicle 3000 %
Tc*al Grecund Counc $5,71¢ :
- (
2) Aertial survey :
Estimztsd <o -=quize 3 AhCs. {
a* 3250/hr. 2,000 g
To%al Miniaum Effocct 37,719 ‘
{
|
{
J

P

The estimated cost <o implamens

each of these technijues

is preszrted under the assumg+icn that 2 similar lavszl of

effac*iveness is achieved using each me-hcd, except £or

methed fcur as discussed balow.

Analysis cf +<hese zlmermna-




TABLE V

Ccs* Estimate Frovidirg Present Effectiveres

lica*e ground ccunts Qn all o
]

i
2
al surveys of the zewmainiag i
erforma2d” in July.

} Cozt *¢ Conduct Grournd Couzts
San Miguel

apsperta<ion
ily expernses
goo@

Tanspcertat.on

aily expeasas
5004 & shsl+e:
Gas/eainzenance
Salariss

San Clem=r+te
Transpcr+a+ion
Dailly c¢xosnses

¥ocd & shalcar
Gas/maln-enanca
Saiaciss

San=a Bartarz
Trazspecrta=icn
Tecd
Salaries

Equipaent
3inocylars

Spzwting scecpe
counter

2) Aeriai Survay

Est*imated %0 rsquiz2 4 hrs.
at 3250.0 /hr.

Total All Ccun*s

n

uz
plcyses for sever days or 2aci
s

Ul et -
Ow=-a &
£t &

un — b
Owa &
[ 1927 ST =

[CI " )
OO
£ &0

[« X &1¥,} [[P13%]
CHOONNND
LOUOOOO

512,856

-———— ey

A o oS e, i ety > s A i, e BT S . D A O e, i D s et S A, B i e e A

s et e

b e e
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TABLE VI {
. . . |
Ccst Estisa*e Providing Enhanced EBffectiverness {
!
A pup mortali+y szudy on San Hiigel and San Nicelas !
from Mzy 15 <o July 1, four rzplicare counts <n all
+he izlards uszing <wo_g:soQups_of obseryvers Ffcr )
focun=ean days zac¢h island, plus aerial surveys of
the zempaininhg islands. ?2up counzs ares dees i July.
1) Fuc ¥ortality S-uly (42 days)
San Miguel ) . {
Traftspcr=a+tion 3 709
Daily sxvdensas
Food 504
Sa2lariszs 3024
San Nicolas
Trapsportaticon 144
Ddally expersas
Yood £ shel=*er 672 |
Gas/3a-n=Tnancs 210 t
Salacies 3024 {
————— ]
Tc=-al S+uiy $8,275% t
|
|
|
Ccntinuel in Taklsz VIT {
I
{
—

azing scu<h cf Pzint Argu
cen May 1 and Aucus*

)

€
gcssitkle, hcwaver, du= to ¢ha limi«sd 31z

i3

’
czaacred living quar+«ezs 2boacd the vesszls parzicipazing

SRR P % NS ’..i i o




TABLE VII
Con+inuaticn of Enhanced Effsceiveness
2) Puv Ground Ccunts (14 £2y3)
Sarn Miguel(last 2 wks cf JJI}E
Tragspcrrasion 790
Daily expsnses
Foéd 168
Salaries 1008
San Nicolas
T&a spcrza=ion 0
ly expenses '
04 & shelter 224
Fas(ma*rtena:c: 70
Salaries 10138
San Clemewte
en<pcr*=*'or 144
D Y €Xpenses
Fooﬂ 8 shal+es 224
Gas/m2inctanancs 7
Salarciss 1018
S’n'a Barcarz |
rafnspcerza+ion 820
?ood ) 163
Salarics 1008
Equi?menﬁ
Binoculazs (4) 4990
Spotting sccpes (2) 500
countezrs (W) u
Fozrms 40
Camezis (2) 1609
Vepicles eCQ0
dall ==zn< €00
To%al Grcuzd Counzs $15,18¢
Tozal S+*tady znd Coun-s 23,u83
3) A=zzial surveys
Ts*imated o =2ke U4 hrz.
a= 3250 /hr. 1,000
Tocal A1l Ccunts $24,u%38
«he fishsry. Bedford (198334) <ourd zhaz out cf =ighkty-
vagsels cperating under a2 dual pacai+ (gill-nst-=ing azi
35
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hazpccnirg simultanecusly) thi:ty-:h:ae (40 pvarcen=) <l
nct accomodate an observer. Using this infazaa<ior, .3 <h:
=

fac< *havt =

m
3
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=
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n
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0
o
w
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ot
O
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{
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s
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sst a< aire-y. The e€s+imatzs 3lsc a2ssuas: 1
o}

2 days each with a2 two-day <zurn ars
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cral emplovess wculd b2 =<wrain=i zs

cbhszzvers m2k2 ore «zip =zvery aine days, and 4) =rhe -ia=z
da

g
Ul
L]

reriod involwved is €cur mcnths (1290 4
& assumptions 2 ainimum ¢f 7 cbszzve~:s

ivided by 13 <-ips per obszscver) woulld b=

W9
n
m
-
W
[N

recsssery and suifficient %o obtzain thsz dssizzd nuakaz o
“-igs. 1hereforsz, zigh% observars ar2 uaszd for ccmua~iro
ccst. En S

included ror ace O0*ther ceosts, such as Zata ferms and mizosl-
lanzcus szquipmen+ which do row fluctnua=2 he=wsier -h=
givernazives cempared, Tozining zims Ls irclui=3 In th-
four men<hs of eapleymenc. Bez dism, baszd o1 -he S=a-al:z
Ezessn= ratz of 313 rer day, is Inciuizd <wc acccutt ‘oz -hsz
“ihz v S-Am

hen kecats cfflcad <he cps=2rvar late 2t night awa:
mapert or observers havs <o stay

£02 a par=icular boat. Such cccasicns 2tz e
o} € +he planned +rips oo an average of €ix tirgszs
h ckservzz. A €£ccd alilowance of 3515 p

.1g cbservers,
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Ccs=

Erplcye=
Fccd (455 s=za days)

ter diasm

]

salary

cf vacziation (v) is used za:z

223,193
6,825
864

$30,882

(2) (\2)
(.1 x NTT7T ) = 1.33.

cn ¢f +he es=iaazs. I+ i3 =h
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3. Ngipzzazy Cbs=zvez EBrogzals
The 3diffzrence be-wesn this me-ho¢é anid “ns

Ezoazans

invi-<ed Lty =

gill-nst fisharcy, =he belief hy fisherme:x *+ha< obse
ultimately isad o mcr2 t:qula-icns, and r-=2czn- cou
siong cecrncaoning =he lsgzli<y >f observars, 1= 1z @
whether €acugh sample <-ics cc12ld bs conductzl =2 ¢
large 2rcugh sample. Assuning ninezy daily obs=zva
uld p-cvide useful dz-a and tha= <his nuaber wonl
invi+*ed bty <hs fishermen, cos=s 2aze &sztimatsdi 23 b=
using +Wc cksecvars and 13 =Zips (90 obsscvazions /
vazicng tez <rip). I« i3 zmthasizei =-hit 90 chszecv
wcul?d cnly ctrovids da<%a ¢f minimally accap-adles z2c2c
that it is ctessilblis fisikzzaen would ncs volunzeez =
vessels <7 ver <hls unhsz o =Zzips sinc: <revy Rra
inzern=ive =c 3¢ so.
Cos+:
ITpicvee =alary 35,798
Tccd 350
tex Jiza 215
mowal 37, 364
4. Nclinzazy Insesczion of Cazgh Lads
prasen~ l=zgislatisn maalazss =ha<= perni= he
cpez2%ing 32 ¢ill=-n=< %ishing vassel main=ain 2 ca=c
Th2 purpcse ¢ th: lcg is ¢¢ cz2cord ca<wch informz=i
as scscies caugh+, lccazion, =im2, ztc. Therz ig 3
tlace ¢cn *hsz log £c rszcozd narins m2minals entangled
nt=. Evidence heas shcwan <hat th: 3azta r©2¢crzdzd o=
spesias, such as thossher shark and swordfish, iz 2
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“z=vi2aw <he 1cgs are pressn-2d. Th2 inspssticn ¢f these lcegs
dces nc- &prear *o be a viable zlzizrraciv: 9o
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days atr =s¢

a

$15 per day, *he same Tats as in +«he coamercial fle
pec diem Is iIncluded because cbservsr accommodaticn
previded ¢n +h=s vessel. An addi+ional
includzd *o0 cover *he ccst of adiing a skiff and m
the vessel Zcr a seccrd chserver. Unii
chowr belcw, the 33,000 capiral inves

W

€xpznse sc i+ carnct be z23dad <5 =
anmoun*t car Yre ccompuxzed, howevsz, 1f

“s uyg=2full 1ifz. Assuming =z

Skif€ & mectoT (discoun-z2i)
(

addi<ional s3kizff

. Daily fcod allc-msnts for observers i

o]

s
ucus cash flow, and a five y=zar
€f€ aa2d motez, *he avsrage ano
rzsent value facter of 3.977 (ox#3, 1972).
*

1]
[}
w
M)
o
N

(11

(7]
N

cosz of 23,000 :is
¢

£ ig zs=impated a4 36.23 p2r 13y (5 gelli-cns x

5,798
1,800

754
750

9,102

C. CATEGCRY III - ECONONIC IMPACT OF SZA LIONS

This £i-al categccy, made 1p ot

=ies presented earlier, dzals with 281

c23% to *“hks Sta=z and fisherasen 2s 2

interac=icn. The £irs* acetivity, limi<ing 4h: us
r2=3 bty 2zez and tine cf v2ac ¢+~ wirnimize ke *zke ¢
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| 1) Mar

2) ¥ar

(o3

4) Vvcliu

5) Deck

a=eT
3) V-lur=acy

- - -
aTAlz

TABLBE VIII
Suamary of Costs

all bCats .eecses.. 30,082
23,443
7,364

T/a

12,32¢

asc

"

Yy cbservers «
vy cbsezrvers - bcat SaBPl3S ceeeee
cbservers

inspecticn ¢f ca=ch 199S ceacen

e

SUrveys

D) CLSEIVErS CL STATE VR ESI1S evascanceacasee 9,102 }
e )
ilons, uses the a-ea closures spscifizd Zn ths Bavezly EBILil
<2 2s*imat:s the State's cost <0 =2nforcsz =zhsz closures and -h=
foezntizl lisses o the shazk gill-net fishery Tasul-=ing
£zom cizzinc the ars2as. Thesz =we subac<wivizizs, 354 +ts=

it
W
8 o
[y

i |
e
o
e

—a
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Th

AT €

c
yzar (Figure 2.2).

..0n

€ Revarly Eill, as discuss
as of closure %0 all sharck
cff Southern California a
The n

burdzar of 2
s wi<h +h2 Califorria Depar=msan:
c

¢t Fislk ard Ganme
r<ains ar enforcement newwerX “hroughcus 2ke 5+%2<o,
~“tere are four vessz21ls and one wircraft basad
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ke hourly ofpera+ing costs for %he
vessels used in these compu<atio
p2rscral ccomurnicaticn with Imspecisr R. Go

C
long B=ach Cfficsz. The houwrly ratss ware estimz<ed baszd on
3

]

«he +«c¢=il cos* %o cpserat: 2aCr vassel in 1982 divide
0 L

¢ <he vesssls' ac*tual ccst +n3 selarias ~£ zmployees albecaci
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4
Vsssal Homapozt Distarce 3ze3d Cosz/hr. #C2ilz
(L. m.) (kt3)
2llcwzail Van+ura 80 18.0 $12¢ 13
Mazlir Long Beach 70 3.5 I12e 13
Albacc:ce Long Beach 130 18.5 137 ?
Skipiack San Diege 90 19.9 £ bs 13
Using *hese estimates, cos«s ar2 ccmpu=zed as:
Aizcraf= (104 hrs. @ 3128/hr.) $13,312
Yellcweail 7,280
Marlin 13,483
Albaccze 7,722
Skipdzack 4,064
Tctal %45, 565
Rance: Lew = $13,312 (nz vzsszls usa2d) ]
High = $77,321 (anmos: of z3lls dcubled)
t. Closure Area I: May 1 - July 31
Theze ase *we arezs dssigna=sd in +hls clszure,
The first censis<s of =z2pproxipa<taly 615 zdauazsz pilas
suzrccurnding San Miguel and Sarn=a Kosz Islaands. This atvsa
£21ls unider *he jurisdic*ion of the vesszzl Yzllcw<alil ¢€o-
s

opera Ailbaccre irczai=
sucvelllance is estimated at thr2¢ hcurs pex day, <wics 3
weak,
Vegsel Homsport Dzstance Speed Cosz/hr. #Calls
|
|
Yeilcw~ail Ven+*ura 110 18.90 $12b 13 i

Albacc: Long Beach 150 18.5 r157 7

Using +hese estimates, costs ar: compuz3d as:

T e




Aircraf-<

(

Yellcwtail 10,010
Albaccrs 8,911
Total 528,905

Range: lLow

Hig

c. Q
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(SR~

Aizcratf+
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Mazlin

square miles, i
«acticn is “rianqular:- shap

o=
-

Cana Fciznt o
Jcila.

Cleazrn=s=

- -

Szc=icn

Island

78 hrs.a $3128/hr,) 5 9,984

$ 9.984 (no vessels called)
$4€,553 (aumber of calls doukied)

h

osure Area IXI: 15 July - 14 Augus:

=TS appreximaz2ly 1445 sque

frcm Point Mugu scuzh <=c

an+3 3arbara and San-a Ca=zal

-t 3

-t am

S arza a

(3]

conpu=ed as:

12 hrs. 2 3128./h1.) 31,536

3,558

$5,09u

$1,%306 (nec vassels

38,651
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diczicr in this area is assumed *0 be spli<+ bstwaer +ne
vesselz Marzlias and Sgggjggg with <he Skipjack having czsgen-
sibility for the section ¢off San Clemenze Island znd zhs
sou~hern bPalf of section cne. The avsrage round-*rip
dis<ancs for the Mazlin ard Skipijack acs esziam-ed a-<
seventy and cne-hundred-twenty miles C2s5pectively. Aizcraé:
surveillance is sstiga<ed a+ =two and one-nalf hocurs p=sr day,
twice a week.

Vesszl Homspozr Distanc: Spesd Cosz/zhz. #Cz21ls
Marlin Ven-ura 70 8.5 3126 6.5
Skipjack San Dicagc 120 19.0 t 66 5.5
Using these estirates, costs a2 compu=z=3 zas:

Adrcr=2£« (32.5 hzs. D $128./hr.) * 4,165

Marlin 6,745

Skipdack 2,709

Tctal $13,614

Range: Low = 8§ 4,160 (no vaessals callzd)

Yigh = $23,059 (number <¢f calls doubled)

Based on =he zssuap=ions and cricezia prasan-<g,
i< 1s &s=<ima*ted <ha* i< would cecs< *hs Sta=e somzawhers-a
be+ween $28,952 and 2156,594, wi-h 3 best cstima=z cf
®93,4€1, tc enfczce the ar2as of clcsuctz establishzd in -ha
Beverly Ei11. Of these ccsts $28,992 are a=zrtibu=apnle -2

izcrafr cpera=icns leaving $6u4,489 (range: 9 - 312v,602) =z=
zhe c¢cs+« *¢ daplcy =rforceme vessels (Teblsz IX).

As sza+s=d -eviously, ~hes: sstimates ace
telieved to be biased upward buz i+« is not known by hew
aach. In ccmparison, <he CDFP & G sstima+ed i1 cos<t acreooxi-
ra=zly 547,29 f£cr vess2l enforceament opera%ion cornec=t=4
i%h *+hz szhark gill- fleet throughou+= California £2:z <«=2n

u7
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TABLE IX '

Sumpary of Closure Costs :

Vesszal %

Alzczaf: Lew  Eszipaz: High %

Szascnal Closure $13,312 30 $32,556 364,009 :

Area T 5 9,984 3Q 518,921 326,568 }

Area Il $ 1,536 £0 3 3,558 $ 7,115 }

ATea 11IZ 3 4,160 39 5 2,us5u $18,9073 :
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+hat av:régs annual ccsts betwaen zhe lavels could hs=
c

parsd. Thase cos<s, pius “hza sxpensss =-ha= ¢
y

al fcr z2ack coun+, allow a comparison whseTs ths €S-z vy
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TABLE X
Annual Discounted Cost for Bffectiveness Lsvels
e‘
Annnal Czoi=-ali Jisccnn=24 irnuzl
TCgEET TLEEITT CEpLTECETT S E
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