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mi accountable hi by failure of tht !i] In fiaking g.ar
« failure of the fishermen to return the teg, but to fsilute
of the tog to remain on the fith under netutal eruditions.

J. Tigging mortality la complete during the year of tagging,
after that date a natural mortality tate applies to tagged
and untaggrd apecimena alike.

Then the difference Jietween expected recovery and ac*
tual recovery for the oecond, third, etc., yearsof freedom may
be sccour d for only by natural mortality.

To put this relationship in algebraicform, let Pdeno'e
the population of tagged fish,

n denote the annual rate of natural mortality,

s denote the annual survival rate (1- i'r 1,

r denote the espected recovery rate of tagged fish, without
natural mortality, over all years,

R denote the recovery of tagvin actual numbers, and sub*
numbers, 0, 1, 2, 3 indicate the year of tagging and the
year of tagging plus one, etc. The relationship between
the tagged population, recovered tags and annual sur-
vival Is ahoam by the formula:

Pra * -4 - ..
i"O s'
m denoting the largeat number of years that a lagged
specimen survives.
Rearranging, the general equation for the relationship
becones:

(Pf_ *8ja *0 0000(3)

Aay estimate of r must be made fromtagged fish running the
gauntlet of Pacific Coaat fishing gear during year O. If eari*
maed r is restricted to fish in their fifth and ainh yeats it
will be close to the actual value of r at neatly all of such
(iah will be mature and subject to a wide fishery during theii
migration to natal streams. Such an estimate of r will also
includa carter!ion far such dial tubing factors aa failure to

report rags, rag selectivity of the fiahing gear and tagging
mortality under assumption 3, previously presented.

Inspection of equation (3) wrill show further thst 11*
estimate of survival *esca primarily upon the correct appro*
nation of the espected recovery rate snd n small error in the
estimation of . vill result in a subt'aniial error in s. For tl -
estimation of the survival rate, tagging data from all thri
areas have been combined, r, estimated from the recovery of
44 of 213 five and aii year old fish tagged, is .20}. Twc Tvc
yesr old fish were recovered sfter a year of freedom, necrs-
sitsiing s further consideration of t. Empirical values of the
notations are:

p X 018

Ro 8 110
R X 33
RI X u
R, 8 1

Substituting in (3), we obtain the cubic equation,

78 «>-33a* - ItS - | SO . (4)

The approtimate solution for s is .681. To cottcct t, it can
be ahown that
ra
213-J. ®
ar

ra .209

Subatituting corrected r in equation (3) we obtain

819 a*: 33a*-|i a-1a0+ + (6)
The approtimarc solution of equation (6) a .639. Furthri
substitution of corrected values dor* not change either r or s m
three significant pincea, r ia accepted aa .209 and a ia ac-
cepted aa .639. The annual rate of natural mortality ia eati-
rawed aa .341 for the aiock aa a whole, aa it nccureJ ia rhr
tuuaide watrra of Southeastern Ala ka.
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RELATIVE Having A usanlc esrimntinn of notutal mot* Tahla I1}. Caltaletle* ol it.. t> **om kief, fteoAeS k, aveika'

MATURITY inliily I<ii ponsiolc to estimate (lie relative »tyean el suit «ytu m Iti«n.
maturity of (he Mock* of kings as found in Aar |

each ares of tagging. The terms of ihe right half of equation e, *0 liaatolure
(2) will correct the tags recovered in the years I, 2, and ) to Moots laOclialir Total mi/» W 1ol mittiir
ihe numbers of espected recoveries had they been mature in
the year of tagging. Vhile fish recovered during the year ef | LU > . ‘e
tagging ins stream were definitely mature and those recovered
a year or more after tagging wete definitely immature, there Vi o ! > 7 i 40 212-211
remains a rather large port, t of recovered fish whose precise 1 1 0 1000
condition as to maturity at tagging remains doubtful.

As mature kings leave the coast of Alaska and proceed Total 11 1 a2 i 67 209-221
toward their natal streams they are subjected t mm troll fish- Area Il
ery over the entire distance. It may also be true that some 0 tMNliira
. . . ft* Prrcrat
immature king salmon leave the coast of Alaska and feed in rauea U...r == = - Total

SYARVES ratal atatate
areas farther to the south. This condition necessitates an )

arbitrary decision that all fish recaptured during the 1-at of

tagging along the direct migration route are mature. This VS / ! 0 1000
assumption may well be in error. Tagged fish recaptured in VA i % S 1 T6s -1
the area of tagging during (he year of tagging have received VoS T} i n i 2 716-017
an indefinite status regarding the state of maturity.

The calculation for estimating the percentage of mature 1 1 1 * 1000
kings within age classes is presented in Tsble 12. The data Total 4 7 0 2 0 797-0tT
are grouped according to y*ars of salt water residence to
enlarge the individual sample* and to make the tesulti.'g A " et -
estimate apply to a group of similar size Apparent irregular- 0 Panrat
ities are noted in the data foe Areas Il snd Il which have It tagalalt Tota m/ S/.» Total  atatuta
been attributed to the error inherent with small samples, vis.,
the lack of immaturity of the ) ( 4] group. To the authors, the VS « 4 0 100
conclusion that all fish ia the population that fall in the age R
group )|+4] are mattse is absurd, rather the coacluaioo ia Vs o 1 n ! I e21-01t
tha; the sampling nas insufficient and repeated saaq.liag V* 7 7 0 100
+ ould show immature fish ci that classification to he present.

The data clearly indicate s large pottion of th> fish in Total 11 1 24 1 1 rrama.0

treat with lour years or less of ocean residence are immature,
pobably at a level greater than BO percent. The opposite
relationship ia true of stocks found ia Artoa It and Ill.



TobU 13. Relative maturity by 111* groups lor Areas I, Il ond Il
Arao 1

Sna RO Immoture
group Percent
Inches Met. Indcl. Total aw "ils Total Total mature
20.0 0 1 7 2 0
23 1 1 7 7 8 123
230 2 2 3 U 14 10 125
213 3 3 13 3 3 732 110
300 4 4 18 18 22 187
313 41 3 3 3 8 30.0-025
330 2 7 2 1000
373 1 1 1 1000
400 1 1 1 1000
Total 18 1 19 4 23 3 07 80 209-221
Aroos 1l ond 11l combined
Site "o bnmoluro
group Percent
inches Mat. Indef. Total %9/ mw Total Total mature
223
230 8 8 0 8 100.0
213 6 1 7 7 9 06.7.77.8
300 20 1 2 6 7 8 30 70.0-734
33 B 1 1 3 3 30 83.4-900
330 4 2 10 0 10 87.3-100.0
373 6 1 77 7 9 336-77.8
400 4 4 0 4 1000
Total *4 7 91 13 7 13 106 815-88.3
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Similar calculations wore used lor estimating (lie rela-
tionship between size and maturity and these estimates arr
presented in Table IJ. Areas Il and Ill were combined as
these stocks have been shown consistently to have similar
characteristics. Remarks made previously on sample size
apply equally as well to this study. Discrepancies (mm es-
pected results appear which have been nttributcd to sampling
error inherent in such sm’ll samples. THe data do give the
indication that a large percentage of the stort. in Area |
contained in or smaller than the 30.0 inch group are immature,
probably greater than 80 percent. The data (or Areas Il and Il
indicate (he opposite relar'onship; fish of all (he size groups
commonly encountered are largely mature.
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REGULATIONS

The king salmon fisheries of the Pacific Coast have
been subjected to a variety of restrictions, ranging from a
total closure during certain seasons of tlie year, or a total
closure of ce ain areas, to a size restriction. In Southeastern
Alaska fishing for kings in outside waters is prohibited from
November 1 to March 1J and the taking of fish less than sis
pounds dressed weight or 26 inches fork length is prohibited.
The closed season restriction is of little consequence as
there is little or no desire to fish in outside waters during thr
winter months. The size restriction is of consequence and
may be etamined in the light of the data and its interpretation
presented.

Any size restriction is presumably invoked under the
hypothesis that if the little fish are allowed to reatain in rhe
sea, the net size of the stock will be materially greater at
some later d. ¢, or that the net value will be greater. If, in
the esse of ki  salmon, the maaimum production in pounds is
desired, losses to the stock because of maturity and natural
mortality must be offset by growth. Thi~ relationship has been
studied for Aren | and the calculation* ‘re presented in
Tsble 14.

Considering the figures in Column 10, Table 14, it is
shown that a gain of pounds of stock is possible through re*
striding the size of the fish landed. The 27.3 inch size gr»u(.
will ret a nineteen percent increase in weight if allowed to
grow an additional year. Greater net increases accrue from
smaller size (roups, up to a maaimum of 264 percent increase
fr the smallest size group found in the samples. These
figures do not contain the effects of being hooked and re-
leased, however, and it will be seen Ihat if a combination of
hooking mortality and natural moitality eaceeda the va uea of
column |1, Table 14, a net loss will occur.



No data ire available io the authors with which 10 direct-
ly estimate the effects of hooking and subsequent release.

2 r? 35M A minimum estimate of such mortality may he taken as the
0 percentage of fish not tagged or graded "' C" during the tagging

operation. This category includes fiah that came aboard dead
r severely injured with excessive bleeding, and it is the
opinion of the authors that only a small fraotion would survive
if released. It is also the opinion of the authors that the
treatment of the fish brought aboard the vessel was above par
if compared to the fleet of trollers as a w.itle. The percent-
age of fish landed that wete tagged is presented in Table 1),
Column 6 of Table 1) is repetition of Column II, Table 14
and is referred to as the "peril point” mortality as it is at
that point where a loss of pounds of fiah will occur if they
are released. Comparison of column ) and 6 of Table 1) will
rHfsrrfxrtrsrtarwra show that a size limit is not a valid means to increasing the
1 a R ; H i production o pounds of fiah in the stocks found in Area I,
Only in th 0.0, 22.) and 2).0 inch size groups does the

espected minimum mortality ratr fall below the peril point.

A much worse case can be presented for Areas Il and Ill where

the stocks are largely mature regardless of size. The conclu-

sion reached is that a size limit ia not a feasible means of

8 88 HnN'! f ooc :Tr:jsrteizir;grri\[:;c()jd::ttignm:;iizsznlﬁeother method of restriction

poundage produced.

Area | ia uniquely shunted at the beginning of a coast-
wise fishery. Fish chat are not caught in Arra | ate subjected
to fishing presswe along their entire migration route and in
their natal streams. It could be argued then that Area | should
be closed to trolling and advantage he taken of the growth
profits outlined in Table 14. Such a restriction would seem
to be premature at the present. The fishery is rapidly erpanding
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SUMMARY

Production of king salmon by trolling in Southeastern
Alaska began early in lhe 1900™. Method* of fishing have
ateadily improved, new grounds have hccn eaplorcd, yc irom
a peak production of nearly 17 millions of pounds of ‘reased
fish in 1937, production haa steadily declined to a level of

bout 9 millions of pounds. This decline in abu>dance is
directly related to the destruction of the spawning rnd fresh
water rearing areas, principally, by Federal built Sms on
the Columbia River.

Tagging in outside wafers during the years [97'*f“32
hx< shown the importance of Columbia River contributions to
this fishery and especially those fall run .aces that spawn
above Bonneville Dam. The second most important contributor
is the Fraser River and all major river systems north of the
Cslifornia-Oregon boundary are shown to contribute, hut to a
lesser degree. Alaska rivera are relatively unimportant to
this fishery.

The outside waters are divided into three areas by the
characteristics of the stocks of kinga found. The stocks found
in the area bounded by Cross Sound and Cape Fairweather
were composed of relatively small fish with the principal
mode of fork length at 27.) inches. The principal age group
found wan the 4, with the J, group nest in importance. The
stock as a whole was quite immaiise, probably in race** of
BO percent.

The stocks found on the west coast of Chichagof Island
were comparst ely larger fiah with the principal mode of
fork length at he )0.0 and 32.) inch groups. The principal
age group was 4 and the ), second in importance. The atorlt
as a whole was .uite mature, probablv in esres* of HO percent.

The stocks found on the + a cotst of Prince of tales
Island were com, used ol the ..rgest fi»h of the three stras.
The pincipol mode of fork length falls allmost evenly on the

49



Toble IS, Calculation *1 minimum boobing mer'olliry ond Il,0 laid
morlollly compored with the Parll Paint mortality.

1
Fork

length

call

Inchai

12)
13.0
175

200

40.0
In,,!

2

Totol
‘ample

10

19

*5

147

114

42

2

6

1
401

3

No.

logged
/

1

4

6

1
J6)

4

Percent

not

logged

0.0

60.0

21.0
20.0
173
212
16.8
19.0
238

0.0

0.0
208

S 6
o Peril
Minimum Point
total menolity
mortality® role
7 .7)0
1 .708
707 657
479 604
AT) )21
4)8 479
480 4-16
AM JT>»
466 <0
I manoliiy, <ko

(a) IVti, ktn«ri booklet mortality eat a Senoteo
etpitttioa,

o.k-akoteie’

ertelity

Into and beyond the area and developing fishing ground* I,nth
north of Cape Fairwenther am, olfahore on the Fairwenther
Dank where no tagging or study has taken place. It ia the
recommendation of the authors that further study be conducted
in the offshore and Yakurar areas to complete the picture of
the stocks of king salmon found to the north-west of Cape
Spencer.

Benefits to the fishery to be derived from only additional
spawning escapement are questionable, for it appears that the
crus of the problem of depleted runs lies with the destruction
or removal of spawning sr.! rearing areas of the species. A
result of these crndirions has been a lowc.ng of potential,
and a diminualion of the populations available to (he industry.
Only by combining habitat improvement with adequate escape*
menf will the potential of the North Pacific king salmon
be realised.
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35.0 »'d 37.J nch groups, The age group* 4 (nnd }, were of
equsl  porrai ct. The stock as a whole was quite instate,
prole' +in ex.ess of 80 percent.

TiC ann al expectation of death from natural causes
(other than ("thing) is estim; cd as .341 for the combined
ateas covered. The question of size limits ia examined with
the tentative conclusion/thnt regulation of this type will
show no pro.il margin where maximum pounds of fish produced
is desired. T’e combined effect of mortality, caused by hook-
ing and releasing and natural mortality, may even show a
loss of profit in pounds of stock.
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STATE TELECONFERENCES

re Teleconference Satellite System was designed
and™irrtrended to get to Alaskans in the burh plus the other larger
mcities, to get the viewpoints of individuals who have spent
days, weeks, months and | 6-1/2 years of research auditing
this State"s Fisheries all aspects and am reduced to less
than five minutes of time.

The time is used up by State officials giving lengthy
reports which 1 know by heart, and others in the State do too,
as we attend Fisheries Boards®™ meeting? in our communities plus
our own research.

I talked to Senator Bettye Fahrenk.imp yesterday and she
said any future teleconferences she holes will be held in
other communities TfTirst, all State officials can listen,
then if there is time left they can answer the coi.cems
given. Let the State officials.be last.

Do we have Limited Entry on time all d for the
communities outside Juneau.

"How was tilat point system set-up?” by how much money
each earns?

Last year | asked KTO0 to cover the Longevity Bonus Program,
which was the first time it was done. "They did"™ It was
news.

They are not permitted to this year. A legislator has
to request it which was oone on Fisheries for the evening
of February 17, 1982.

They figured it was not Tews worthy evidently listening
to State officials for most of the time which theyve heard
at least twice this year.) It looks like we might as well do
away with the State Satellite Teleconference system.

I*m giving each legislator a copy of this todav and
exDect the courtesy in writing to give it to Senator
BiVl Ray. "our opinions which he can give to me.

Last Wednesday February 10, I waited to testify for nearly
two hours in Hlines due to the time left the areas outside
Juneau were given five or six minutes tor each testimony,
shortened to two minutes each.

Hells Fire! I could in two minutes said this only. Greetings
leg.slators, Dept, of Fish & Game Officials, Limited
Entty Commissioners, Board of Fisheries. "I"m very happy to

say r"m glad you appeared, am happy you“re well.

My time is up. I hope you will authorize me to hire a
secretary 1in town to type up my concerns as | oon"t have the
several hundred dollars to do it and send to you.
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continues on

to Skagway
Rush
Point
‘0int Dum
Swanson
Point
Halibut
Island;

eThis map 1s only

for general Informa-

tion and does not ex-

empt fishermen from

provisions In 5 AAC

33.350 (closed waters).
Fishermen are also encour-
aged to familiarize themselve
with section 5 AAC 33.200
(Fishing districts and sections
before engaging In the fishery.
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1981 Commgrgiélﬁolling

Areas an

OCT. I-APR. 4
MAY 15- SEPT. 20
OCT. | —APR. ¥4
JUNE 15-SEPT. 20
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CLOSED

easons) i

7 days per week
8 days open. 6 days closed
7 days per week
8 days open. 6 days closet
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PLEASE NOTE: THE PRECEDING PAGES HERE TREATED
AS A UNIT IN THE ORIGINAL DOCUMENT,



