Vistting Hours Only, or: Catch and Release Revisited’

D, W. Chapman:
g
;
This paper reviews concepts of participant entry 1 T
in fisheries. I ccntend that entry control should iszad t T
net annual return Lo societT nence mawimize fishery values in
titive resour tiocation. 1 suggest that managers coulid
entry in spo sale of week it d¢ or
even day fishing 3 lice inge,
or chech stations. I argue 1l entry contrc: £sary
even in gatch and relasse £1 ries )

iedge that
oxTCh-2 e neries iimlt entr)
in Spor : S review here the
concept ¢i e v Limitveticn and the
connectTion T¢ Non-COnRSUNpPTIVE
reculzatic I discusgs the rol
entry lim or: in naturel res
gllioca 4 mcre Sirect mea
entry onn that would per
narves

Entry limitaticn originated Iir
commercial fishery management.

Crutchfieldt!s (1962} landmarik par an
"Eccnomic zspects of the Pecific nellnut
fisnery® first treated the ccnecept of
excess capital investment and fishing
capacity. Crutchfield pointed out that
“he probliem of pDLle in malibut
mwenzgzement turned on the necessity of
conssrving the halibut resocurce. He
noted tnat in pre—regulatio days,

s out wers treazted as a complietely
fres good, scpen toe alli comers without
restriciion Overfisning resulted. The
gucta systen for halibut, which allowed
a fiwed harvest each \ear, prevented
overirsninc Ut promote

overcay z o and lneffi:ien:y,
encouraying zztment in faster vessels
that ccoulc e} tc and from tne
fishing grous rapidiy to obktain a
greater share of the guota. Engine
sizes increased accordingly, for
example. ‘The regulations led to
diessipation of potential net eCconom.c
gein in excessive coste.

X
What has the halibut fishery

to do with sport fishery manage-

ment, especially with Wild Trout
IV? Thke answer reguires review cf

egsented at Wild Trout IV, September
A - . -
elliowstone Ketional Park, Wyomlng.

¢ Der Coepmar Consultants, Inc., Boise, Idanc

c Tr s in fish pcpule-
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he fishing mertall the

‘population fer a ti beco m
efficient because t larg low
growing population D OTE Gre
sooner, “releasing® unge sh to
produce efficiently. Kkeproductive
success and survival of young fish
increase as competltlcn relaxes. 2s 2
, resulit, total welght vielild in the
fishery reaches a peak at modesrate rates
of fishing mortality (Figure 1;

Tctal weight (bilomass) yield
to the fishery does nol occur
without tner effects. For example,
the mean weignt of fish in the
populiaticon Gecreases with increased
fishing morteliity because the
iarge, slowiy grov*ng fish
disappear (Figure 1;. This result,
anathema to many sport fishermern,
must occur 1n consumptive
fisheries

Finally, aggregate welght ol

the population deciines witrn
increased fishinc mortarity [Figure
1). In spite of this, the
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Figure 1. Generalized relati
between mean weight per fish,
aggregate Dopul’tlon weight,
popuiatlon weight yield to a
at various levels of fishing
mortality.

population actually produces the
most tissue at intermediate
f;shing, not at zsro harvest.
Fishing mortality increazses with
fishing effort, so tectal weight
vield from the population has a
dome-shapegd relatlﬂrshlp to fishing
effort (Figure 2}.
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Figure 2. Yield of fish numbers or

weignt in relaticn to fishing effcors.

crutchfield (1%62) connected
econcmics to the weight yield/effor<
function by stating that in mest

fisheries, abundance of alternative
foods alliows us te directly convert
pounds of fisn to dsllears, and te
show that cost te the fleel increases
lingarly with increased effort
{Figure ie a’so pointed out that
in & cperty fishervy re-
sourc wilill 1ncrease as icong
as po nTtrants intTo tne fiest
_D‘EI’:’:E they < make & net
profi T neans zt effors
inevitabl ncreases to point ¢ irn
Figure 2; the point at which receirts

YIELD AND EFFORT

YIELD NUMBERS, & EFFORT COST ¢

YIELD

Figure 2. Yield in monetary value of
numbers of fish, and cost of effort
at various effort levels in a common

preparty commercial fishery. A =
effort level at mayximumr sustained
total yield., B = effort level at
maximum sustained net economic yield.
= effort level normally expected

<
in 2 common property fishery.
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just egual costs. Very efficiernt
fishnermen, scmetimes calliecd
“Eighliners® continue tc reazlize a
pesitive net return, but manyv other
ficshermen lose money.

Commercial fishermen (to say
nothing about sport anglers!) alwavs
think the next voyage will yield the
bonanza catch *Lat will turn their
fortunes arcund. This notoriocus
cptimism, as well as a poor market
for vessels and gear an* Yonce &
fisherman, always a fisherman®
ipertial resistance to occupational
change, Keeps effort at point &.

Furthermore, many fishermsn tend nct
to think in terms cf opp ”LtLﬂ;L\

cost, the return they oo
in. alrernative investmen

also to forget to include owner/skip-
er labor when thev caliculate cost of
effort. & falss picture cf 2i re-
turn on investment thus emercges wnen
these fishermen total up income and
costs at the end of the year

If a prudent monopolist owned
the fishery rescurce, he would
manage effort at the peint at which
the distance between thes cost ang
returr: line maximized (Figure 2
peint E}. Peint B denotes the mayimunm
net rield ‘om the hery

2risagement operat a
three cons Lrﬂ:rts- nilclogical, tech-
nologic, and socioceconomic. Fishery
conservation should provide economic
bepefits tc man (Crutchfield 1962).
Souna conservatiorn would control
effort so as te maximize net economic
reTurn. I sucges hat we
should incliude = erie
this mzndzte, as adern
suggested 1in 19269.
absenc he
rie P
Trhmen n

WDJ

ca can pcrpetu
In sainonlc fisheries, this
managenent to assure adeguate
escapement. This means that
government must resort to shor:
fishing periocds, single nets, cer
net materials, and certain aresa
fishing: in short, must make fi
more inefficient to prevent
overfishing. Gear and time
restrictions that assure ineffici ¥
become extremely onerous. Most of us
wculc agres that entreprensurs in =

capitalistic systen cught to have
every oppertunity to becomse
efficient.

)

How does cone limit entry in a
commercial fishery on & commop-
property resocurce? Government,
avthorized by legislatures, may
simply stop issuing new licenses,
increase the cest of annual
relicensing, buy licenses fror
willing sellers, and even buy boats

with Iicense proceeds or
tax revenu
eaches the de
i nés muc £ privat

me Canadlan salmorn

- the lower Colunmbia River
‘ishery for salmer, ang
laskan fisheries offer

of this approach. Oyster
stuaries are owned, limiting

Has entry limitaticon worked inm
rez! time? After entry limitaticn,
the value of a2 Bristgl Bay gilinst
license increasegd by at least
i5-fcld. When last I heard, one
could buy a license for perhaps
$1€0,000 (without boat ang geér)‘

?he Bristel Bay sockeye fisheryv now
1s worth more in net annual return to
investment.

W cti £i
entry noa ec
reiati o e
reiati ETWES T
adults ent esc
functi a loped in
manage en especial
species with predomina
gznerstion time. Ccho
szimon, sockeve zalmorn
cffer examplies of meostliy
four-year g raticn times.
generaliized ct—recruitment functic
{Figure 4) tes parent spawners on
the X axis to progeny adults in the
resulting return run cr the Y axis.
straight line shows where returning r
just eguals parent spzwner numbsers
any polnt above the replacement= iine,
given escapement produces a harvestab

surplus.

An escapement of about 1.3 spawn
produces a maximum returning run
{maximum Nj of about 2.9 {Flgure 43 .
iarvestable surplus eguais about 1.5
ersnce between replacement line

(q1d
curve!. & lower escapement cf about
spawner oduces only about 2.6

ret but will sustain a harvest
1.7 occurs becau of reduced
com ,&T the lower escapement:
coml for spawning s=ites and
per Juveniie rearing.  Stili,
esc of C.8& "fully sezds®™ the
ava ble envircnment. We =zerm

ne

m ¢ty

P
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76% harvest rate for hc
stock would overfish the
productive one, and may
extinction; or at least
underescaped levels. T
happened, ané continues,
Columbia River, where gillnet
fisheries for mixed f£fall chinoock
salmon and large Idahc steelhead
leads to underescaped wild steelhead.
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The preblem , would greatly decline in
severity, but would not disappear,
without hydro dams on the systerm.
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SPAWN

ER-RECRUIT FUNCTIO

FROGERY AS ADULTS
acx

18 2
SPAWHERS

—— REPLACEMENT LINZ

Cax..

growing o
popuiatic .
popuiatic ave four or
more ag unlixe most Pacific
salmon . the stock-
recruil on blurs.
i rel in Figure
Thet is ot pcpilat
lins 1ir ang ag
ulatioc £ishin
tality fter
hing mortality rate increases
ugh, aggregate yield declines.
Whether one manages for HMSY or
MSK, one must employ measures
exactly like those used by the
commercial fishery manager. One can
limit efficient gear (no dynamite,
closed areas, single lures, barbless
hooks, art1f1c1al 1ures et,.), or
s ishing {nc night
= cnel, f' b
rie car that
ease Som
that ficiency
in p 13
No © tc see
eg to fish, and
Spaw iztlions does
serve ment well.
Biclogical conserveatiocn most

cften reguires time,
restrictions to reach
Bn‘ wnat about MSYE or
dgefine as maximu
f esthetics or
days of esth

size, and gear
MSY or MSK.
MSDE? These
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Most of us would propably TUg,
or examplie, that the value per sh
s meat declines with each stee ad
zught. That is, we do not val the
curth steelbead caught as hicgh as
n We must, for it usually
n ear later with locke

sc argue that the fi
zught has high esthe
that additional £ish a
ish to the esthetic
(Figure €). I hurriedly
ne total value cf the
perience increases for
fish caught. The marginal
zses. 1 have, a few
times, reached the peint ci zerc
marginzl benefit, where the newxc fish
was not worth the effort reguired to
catch it. Soms would call thet
nirvanz; nonetheless it fits with
economlic theory.
I can ccmbine the discussion so far
by Gepicting a vi for
i £i at and
lue =z 7i. I
ert ming
&Y £ oliar
e, &s many e shown
rectly (Mat! er 1gesg,
et oal. 18 we
1nEle meat
* in the spect
nuTritien. ¢ i
remaliln OY come TOo o1
and-release Ifisher iffe
characteristics from thos
participzts in & harvest-—
fisghery., &nt certainly m
could ceniribute to humarn
TC some cegree; & value lost
and reiease Ifisheries. Ignoring
those factors, I suggest that catch
VALUE PER FISH
DOLLARS

STHETIC

¢ i 2 3 ; £ €
STEELHEAD CAUGHT
Ficure €, Value per fish for
esthetics and meet as related to
number of steelhead caught.

YIELD AND EFFORT

YIELD HUMBERS, & EFFORT COST §

ESTHETICS
- COMPONENT

~. (RATCRHED}

\ \ —
//;fx/ EFFORT

<
P ‘o
EFFCRT
re 7. Yield value in 2 sparz
ery at varicus effort levels.
hed area SnowWs esthetics
onent, adgitive toc the mest yield
vazlue., Effort cost increases
linsarly with increased effor
C defined as in Figure 3. =
that maximizes total eccnom
f esthstics and meat. b =
that imizes net economic r
soci from combined esthetics
meat effart reached
in a mmon proOperty spor

0

Why does net return decline? First,
it does so because catch-and-release
regulations, ironically, attrzct toc

s e

L HMany of these
- ::,1 —
n n r
= St v
rtain resistance to
sding rticipation of mere and
more fishermen eventually must
decrease the “return" per angler.
Secondly, ev catch-and-release
angling cau scme mortality, which
may, 1n hea v used fisheries, lead
to & reguced fishable population that )
offers less catcnh opportunity even
where the fishery objective is to
maintairn a large population of big
fisk. For exan cf
steelheas catch in
Brictish Cclumbi 2 mortality
rate of 2.4% fo i sl ’
caught with bal hooks;

. Where

{Barnhart and E
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some public shocting grounds,
a ¢ number of blinds are
a e ta duck hunters who
a advance and receive a
£ ven ¢ or wno must 1
a ntranc he shoctin
g ell b awn cn a £
co first-s rasis.  Why
cne use onliy ablished b
The answer is ecoy sShooti
ducks cffers ic case cf
decrszsed net ite with 1in
effort. Too many hunter< toc
te each cthe: complietely spoil
hunting fcr everyons as QUCKE never
have a chance to work tc the decoys.

offers a fine exampls cf
l1ipid Try. In fact, I cclf meore
tha sn, in Dart pecause of
gol Try limitation. Teese times
eve inutes or sgo guarantee
spa n the course Certain rules
pe st geclfers to move through
sl . The amzzino feature cf
the er is thezt cconfliicts betwean
good and poor goifers ars sc few
The svstem usualiy cfiers az pleasant
and rewarding experience to all
entrants {although some would argue
that goli's very wvirtue is that it
offers pain and suffering to willing
masochistes!y.
Cr. the popular Kiddle Fork

Salmen kiver, one can only begin &
float (of 5 days or sc)} if in

possessicn of a permit that was
applied-for in January and issued on
a randcm selection basis as part of a
numerical guota (or one can fiocat
with commercial eutfitters who
automatlcaily get about half of all

¥

permits; & preoblem outside the thrust
of my paper). Over E,000 F¢0a;ers
use the river each summer. A& catch
and release regu‘aulon for “u~
stream, together with the flcaz
qguota, guarantees & gualiity
experience. If too many fLoaters

used the stream,
disappezar,

solitude would °
campgrounds on the few

43
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zgvalliable ar
would not of
the cutthroat
suffer,

How can scme of these resource
partitioning progJjrams agply Lo
fisheries, even to catch and release?
%1} angling licenses end with a
digit. Regulations might allow
anglers with cdd-ending iicense
digits to fish cnlyv on 26 cf the
available 2 weeke: ever dicits would
fish on the alternate weserxs. One
might obtain 2z cial permit tc ficsh
two weeks {(act: v thres) in a row.
% bleck of zthe ermits ceculd be
made available anglers in a

Elte :vely, regulations
r cat d release streams
sire ning permit
from wing each winter,
ed pe available on a
awing. We alreacy manage
game harvests in this
manner. In some cases govarnmants
coi‘ect significent revenus fron
drawings. Lecs
ry checkpcints might
cf anglers into givern
, with no more entrants

S ratner
D wld we ac
lengthns? ¥ ¢ our o
snould be toc maximize neT re
least for many salmenid fisn
This maximization increazses t
annual "rent® from the rescur
whether soclety actually coil
tnat rent or gives it awzv Ic
glers. I would ma¥inice rent fron
harve=t as well ac catch and releass
fisheries. ©Once the chliigaticon cf
LL\ and adeguzte seeding py adults
15 assured, socliety should then
maximize net benefits from fishing
harvest and/or opportunitv. My
reasaoni < net penefit
maximiz des a high-guzalicy
experie ticipants and
assures competitive rcle
possible in rescurce allocation. RNot
all allioccation decisions (kavaking v.
fishing, timber production v. fish
hebitat, grazing v. riparian zonas)
will or should be made on econcmic
criteria. However, fis xerle\ 3
get the most consideration pe )1
from rescurce owners or anage*s by
havirng the greatest econonmic
possible. Sport fisheries will
least clou+t if managers dissipat
rent by excessive entry.
In a paper called "Econoxic
criteria for division of catch




betwesn sport and commarcial
figheries with special re‘sren:e to
Columbia River ch-noox saimor,
Mathnews and Wendler (i%68) examinad
net rent from sport anu commercial
fisneries. They concluded theat the
cosfficient of catchability in the
sport fishery on the Columbia River
ie 5 times as high on the s»ring

chinocok run as on the fall run.
Since net value oF sport fishing
5 of
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I suggest that
rise, makinc ocsan T
econcmic, and as wor
in net pens reach the market
prices, management cf salmon for
sport fisheries becomes much more
appropri iate. Furthermore, even i
inal commercial fisheries
“inue to harvest important
rwantities cof salmon, regional
concric returns from salmon would
increase substantially. More biomass
would reach the mouths of parent
streams. Ocean harvesters (sport and
commercial) take salmon that are
growing new tissue faster than
: it
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mortalltTy consumes 1
rurthermore, hooking mertality is
very high, wasting more biomass.

[82

(pout 117,000 coho salmon were wasted
in hooking mertality during a

chinook-only fishery off Cregon last
year, or about 17% of the legal
harvest of coho salmen in all-species
seaseons. An additional hooking

-

(e R}

mortality is associated with t
latter fishery. 1 estimate tha
every hundred cohc in the legal

harvest off Oregon represents 30 more
fish killed and lost. Ccho salmon
corld be taken in terminal or sport
fisheries with great increases in net

rent.

Will the angling public support:
limited entry? To answer this
guesticn, I examined a 1988 ancgler
opinior survey of Idaho fishermen
(Idahc Fish and Game Hews, March-
April 1%89). In §,5%2% usable
returns, 56% cf respondents would be
willing to restrict number ané size
of harvest to maintain fishable wild
populations; 54% would manage streams

and lakes to provide larger th
average troult &t iricreased caT
rates, ere methocds, numl

anc siz need restrictic

48% wou tnue to fish a I

trout s ne water wers
managead v trout with

ang rel en asked wnet
conside important to

angiler T, BS% of th

respcnd ig 1%t was irm

(22.4%} important (3

rucial b From tne

conclude tha anglers want
maintaln wild Trout andé wo ce
catch restrictiens, includ TC
and-release regulations, = c.
The respcondencts 40 notT wan ding,
sc limited entry appears a rcle
in some fcrm

Limpited entry cerzainly would

control crowding. It would alisc lead
ta incresases in fish =ize, 1 courled
with such measures acs catch and
reilease. Fcr the respondents who
would not support larce fish
management through catch and

the latter would ikelw lim!

entry. The HMay » X8ES I

Statesman shows & respcn

article titled: "Sportemen sue
over Big Wood fighing rules." The
Idaho Fishk and Game commissicners had
voted 3 to 2 tc restrict 17 miles of
the B‘G W Desr Creek
to ing <n
arti ¢ tors

for a ”*1¢n " on cpening G

one rlng—ieacer stating: "I'‘ve
already told the Fish and Game where

I'11 be open 1ng day, and I tcld them
to bring their handcuffs.®
Presumably, this individual would
form pa*"r of the approximately hali
of guestionnaire respondents who
would not support catch and release
as a measure to increases fish size or
protect wild trout! ©On the other
hand, I think that respondents whe
suppert such protective measures in

general, sometimes or
suppcert therm i1f app
favorite stream.




entry, whe_“_r accomplished by catch-
and-release or other measures. Ut
it will. One need only visit trout
streams close to metropolitan areas,
or the growth of tourism in the
mountains of the western United
States, to see the devealoping
pattern. I have watched the West
change for 35 years as z professional
biclogist and fisherman. I know that
25 years aogoc very few fly anglers
fished for steelhead on the
Clearwater River in Idahc. One could
fish all day without scean anofher

¥nown hcidling
aces not cant

rm

used, it now
stealheaders.
initiate entry
pcpular waters to

0

el

bensfits,
apart from direct bensfits to
anglers, kigh T ts from resident
fisheries, w iented tco
harvest or c release, provide
emmurition t© Forest Service
BL¥ a s Tc more easily
3 ify I UCTIiCons orn
o’ ic rip . ¢ give the
ma coer 3 s rove
stream nat b
husbangéry, and to compare ial
benefits of roading and . by
harvest tc those from 3 es and
otner resources nct traditionally
considered as cecmmodities. Should
the fishery manager fear economic

comparisons? I de not think so. From

the ranks of contented anglers come
informed and participating publics.

Barnhart, R., and T. Roelcifs. 1887.
Catch and release ten years
later. Humbeldt State Ccllege,
califernia Cocperative Fishery
Unit, Proceedings cf a symoosium

on catch and reiease fishing &
gaecade later.

Czstle 1864. Ain economic
evaluation cf the Cregon saimon and
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