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2. PROGRAM INPUT

Portions of the input data for SRVAL are organized in tabular
format to facilitate making changes using an interactive computer
system, Table 2-1 is a sample input file, to which line numbers have
been added. ihe formats for the variables, and an explanation of some
of the variables, are given in Table 2-2. Variables in Table 2-2 that
are not explained there are defined in the “Glossary of Terms,"”
contained within the program listing itself (see Appendix).

The input data (Table 2-1) are organized into functional groups.
The first 27 cards supply parameter values relating to the dyaamics of
the population (other than life-table characteristics) and underlying
choices relating to the simulation. Cards 28 to 47 constitute basic
life-table data for the population, Cards 48 and 49 control the
requested graphic output (if any). Cards 50 to 126 supply parameters
concerning the utilities’ lag appraoch to attempting to derive indices
of stack and recruitment from catch-per-unit-effort data; cards 127 to
136 do tne same for the utilities' matrix approach. The remaining
cards are specific to the Hudson River and are normally not read; if
the user wished to supply data for the full curve-fitting exercise, he
or she would substitute his or her data and set LAWFLG equal to one.
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Line numbers, corresponding

FISHING || NEIGHT (ISTK DDE1Y

1.0
1.0
1.0
‘.o

Table 2-1. Sample inpul data for SRVAL.
to card numbers in Table 2-2, have been added.

20001 THIS IS5 PIFST LINE OF DATA PILE FOF FON 46, POR USE &27TH SRVAL.
00902 «60093 0,81
M0 NPAR  IFDBY IBAND NLAG WSFNT WPEF  DMEIM IPLTPF IFCH T1LC
000Ge e e S e -
23038 0 [ L} 1 120 26 9 | B
0009e VARBL YAREL VARBL
2045137 FARANFTES "EAN STORY NEAN cope
500,43 . -
920%% ALZHA 1 2% 0.0 B
00010 GARRA 2,000013% ]
o2 PLOW 15275, ECR AN
33012 STK. SURY 0.0
9913 cToe 2.357%79
00%% 518 2500000,
29915 £ 2520000,
000, EQFY 5S868,
I 145071937
bE R 9199327578
99018 SBDAX
30020 PELAG
21921 SFATX
00022 NOPLT
99023 "
0d0ia 2
19928 “r
00032¢ 7
)1 15 50 %.0v 9
JN0CH INGENIPRCT , PENIIFECTMAT N IEGS/Y EFIPS 1C AGHY
%29 i 0.5 2.9 29 2.€0%C95% 0.2 0.0228
02039 Y 05 0.9 0.0 D.43 0.0%64¢ 2.211
00031 1 0.% 0.08 658000, .43 2.%4 .01
12932 5 2.5 0.9 €580°%¢C. J.43 0. 0128 2.%7
200:3 3 0.5 2. 19 575000, J. 43 Q.49 1,85
199%3a 6 9.5 .43 7140C0. 0.43 0.24) $.98
00035 7 0.5 2.96 928000, D.47 J. 0666 8,26
DL EE 9 9.5 .88 1310C9). 0.43 2.9229 12.n
0037 ? 0.5 1.90 1570000, Q.42 0.00388 T
13914 M %5 .90 1760C00. 0.43 2.0233 1€, ¢
003:% 11 35 ‘.00 1950000, 0,42 0.0233 172.7
29049 12 2.5 .00 27902009, 9.43 0.99517 20.¢6
20041 13 9.5 1.0 2130000, 0,43 U, 00846 23.7
93342 ta 92.,% 1.99 21907¢C9. C.43 - 9 | 1.3
J204&° 15 0.5 1.00 2590000, Q.43 0.0 < 1.6
13%3 Coves SCUSCE OF THP SFIGHT VECIOF 1S C.P.GOODYRA®, S/18/78.
0004 Coewe FFR, TABLE 7.8~ FOUR AGE Y, AND 7,8~2 FCR THE REMAIND®E, USING
kb L FY Ceess TI'S COSSPFPCTED FPP: PQUATION RELATING WEIGHT AND LENGTH.
Y0047 Cesse DTHAER DATA PFFOY SECTION 2-VIII CF EXHIBIT 3.
3)0un 2000200022000000200000000000000000020C0000000036000000200002000CCCCOO000C5CLLUCY00
1344 7079573%3999%39003%00009900000029000€200072023200000700%992200020000002C 000009290
20052 PAF FEC LAG SINPLF ¢ YEM LAG AKX
33051 bl 3 “
0095z '
11953 N 1,000
00054 '
23958 ¢ 1,990
3395% PAR REC LAG SINPLE ° YEAR IAG BYx
397957 b 5 s
12058 1
231959 0 1.0%
000690 1
193¢ ) 5 1,099
30062 PAF BFC  LAG AVFFAGE OF S AND 6 YEMES CIX
J)0%3 ] 5,6 5,¢



ORNL/TM-8216

Table 2.1 (continued)

00064
200865
00066
0997
00068
2139
00070
29971
00072
29913
00074
29978
03078
29"
00078
291919
20080
3081
00042
bLRLE)
00%s
sb b LA
)0 Jae
93987
00084
909%49
£r0%0
09991
00092
32993
20094
21995
10096
2199
N0098
13999
10100
M9
0010
1919
3104
NS
20108
21912
2008
MY
00140
%21
gINng
113
0014
Mus
00116
M
00114
Mns
00120
3120
30122
291223
20134
3125
23126

1
0 1,099
2

$ 0,99

6 0.500

FA® FEC
3 6

1
0 1,090
|

6 1,000
PAF IC
2 567

|
g 1,900

|

T 1,000

AT FRC
O-6 =10
)

1.0)0

1.9%0

1,050

1.99

‘00”0

1,999

1,000

CVE WL eO

-

*.000
1,999
1,000
1.9)9
1,000
1,999
1.000
W2 'K
0 mLTr

-
YOoOWT e s

L]
0 *.00%
5
0.500
9.329
v.100
0.0a9
0,030
':.1 ﬁu‘
D PONE
1

LB~Nm>

1.000
5
2.169
2.3%0
0,245
J.042
0. 144

S ~—w =3

LAG SINTLE & YEAR IAG oxx
¢

LAG AVERAGE OF §5,6,7 YEARS ax
567

LAG SISTL® 7 YZA® 1IAG "xx
7

EC. CQUATION 15 - EXHIBIT 3 Nix

ALTI WOLTITLE AG® WCDEL-EX.®8 FXX
AGE

EGGS PGGS CN EGGS RCD®L-PX.SR QXX
on ¢
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Table 2.1 (continued)
M2 *30. "BQ. "%0Q.
001ie " 13 ¢
13125 SATRIX - BQUATICON S,PK.Y XXX
Q010 MTEIX - EQ. Y:,BXH. 2 Y
27131 QATYIX - EQ. &, REM, ) an
20132 2 10 S
29133 Cewsw ANNOAL SOZVIVAL BEGINNING WITH YERAR &
JOYie Je? J.07 .47 .43 0,43 Q.43 Q.43 Gabld
2013% Cesvs FRCUNDIZTY INDEX AS IN PEP, TABLE 10.6~1, ALTEAZD BY SWC YCE NEW DAIM.
2313 2632 L4E0 .10 3.07 7.98 11,66 15.7 17.¢
20127 1959, <522, 16092,
771348 1951, 7663, 15349,
VO ARE 1952, 19358, 18869,
2140 1983, $3%4. 17927,
20 1954, 7623, 173489,
292 1985, 4657, 1516¢ .
W R 1956, 5810. 15899,
BT 1987, 5357, 9843,
00745 1954, 49, 19708,
30 1ae 1959, R R LN 13373,
00147 1660, 9250, 17977,
PLET L 1961, 4939, 1926,
00%4 9 19¢2, 233, Tieug,
M50 196 4, dhen, 12256,
00151 1964, 1924, 11387,
27155 1965, Wwr., 902,
30155 T96E, Sen. AFREE
991513 14e 7, LER LN 12002.
AR 1944, 1153, Tdha.
1 15¢ 199, 9994, €209,
0914%7 1970, 4986, 14275,
231548 1971, 5029, 18191,
20159 1974, : 399, 4557,
M) 1975, 197136, 19637,
00181 197a, 1950, 17061,
1162 1975, Je9R, 16861,
30163 YTAF cPiE g7 FLCH
13184 Cevss LANLET'S 1978 COFNNALL TEPCHT CFUE DATA, TABLE 17.6.)
03145 ®eess PLOW DATA ALSO FRCH COFXWALL REFORT, TABLE 10.€,5. 1960 CHANGED
31168 Cesss TC VALUT PRO® URHIBIT 56, AS FES 1,79 UTILITY LETTER,
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Table 2.2.

Description of the Sample Input File

Card # Column(s) Format Variable Comments

] 1-80 Norie None Used to describe input file;
is not read.

2 1-6 F6.0 SIGMA Standard deviation of random
term affecting young-of-the-
year (y-o-y) mortality.

8-13 F6.0 COR Correction Factor.
3-4 - - None Not read.
5 1-5 15 NPAR Either 2 or 3.
7-11 & [FDBX Either 0 or 1.

13-17 15 [RAND Either 0 or 1.

19-23 IS5 NLAG Integer from 0 through 9.

25-29 I5 NSPMT 0, 1, 2, or 3.

31-35 I5 NREP qg?itive integer less than

37-41 I5 NSIM ;gsitive integer less than

43-47 15 IPLTF Any integer.

49-53 I5 IPCH 1 to write main data to
another unit as well as to
the line printer.

55 Al TLC Code transmitted to output.
6-8 - -- None Not read.

9 11-18 F8.0 ALPHA Typically between 1 and 30.

31-38 F8.0 AMEAN Zero in all applications.

43 Al SAC Identifying code for output.
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Tanle 2.2 (continued)
Card # Column(s) Format Variable Comments
10 11-18 F8.0 GAMMA Effect of flow on survival.
43 Al SGC [dentifying code for output.
1 11-18 F8.0 FMEAN Derived from data,.
21-28 F8.0 FSTD Derived from data.
12 21-28 F8.0 SGMS Zero in all applications.
i3 21-28 F8.0 SGMC Typically between 0 and 0.5.
14 11-20 F10.0 RI1E Arbitrary; Typically
millions.
15 11-20 F10.0 R10 Arbitrary; Typically
millions.
16 11-20 F10.0 EQFY Arbitrary; conveniently
derived from data.
17 1-10 1011 NSEED] Random generator initiator.
Each of the first eight
digits of NSEED] should be a
non-negative integer. These
digits should not all equal
the corresponding
first eight digits of NSEED?
(see card 18).
18 1-10 1011 NSEED? Random generator initiator.
19-22 -~ .- None Not read.,
23 1 I IFPR Use 1.
2 I [RNO Use 1.
24 1-3 I3 NPR Number of prior executions
if any, of this Run. Use 0.
25 1-3 13 IDR Run number (for

identificati~n).
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Table 2.2 (continued)
Card # Column(s) Format Variable Comments
26 1 H | IPUNCH Unit to which main data are
written., These data are
also written to the line
printer.
27 1-5 I5 NAGE Number of post-y-o-y ages.
6-10 I5 NYR Years prior to simulation.
11-15 F5.0 SCALE Not used, recalculated by
code.

17 I LAWFLG 1 can be used to analyze
real data as the first
renlicate, As validation
program, do not use 1.

28 - - None Not read.
29 1-5 -- None Not read.
6-15 F10.0 FF Data for one-year-olds., See
Glossary in program
16-25 F10.0 FM for explanation of FF, FM,
EMF, PS, FSHG, W, and SDDP.
26-35 F10.0 EMF
36-45 F10.0 PS
46-55 F10.0 FSHG
56-65 F10.0 W
66-75 F10.0 Sope
30-43 -- -- None Like card 29, but for fish
aged 2-15, respectively.
44-47 -- -- None Not read. Available for use
as comments.
48-49 1-80 8011 IFPLOT Use value other than 1 to

suppress plots. Number of
values (and cards) needed
depends on IDIM, which is
set equal to NREP,
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Table 2.2 (continued)
Card # Column(s) Format Variable Comment:,

50 1-4 A4 JTL(1,1,1) I = 1. Label to identify
output for first lag method.

6-9 Ad JTL(1,2,1) See above.

11-14 Ad ITL(,1) See above.

16-40 6A4, Al KTL(K,I) [ =1, K=1to 7. Label
to identify output.

4?2 Al PTC(1) Code to identify method of
processing CPUE data. [ = 1.

51 1-4 Ad JTL(2,1,1) I = 1, Label to identify
output.

6-9 A4 JTL(2,2,1) See above.

11-14 A4 ITL(2,1) See above.

52 1 In NYRLGP(T) I =1, Number of years over
which parent index is to be
averaged.

53 1-2 12 LGP(II1,1) Lag for parent index II.

[ = 1. Value of II will
vary (and more than one card
will be needed) if NYRLGP(I)
is not 1.

4-8 F5.0 WTP(II,1) Weighting factor for parent
index [I. See above or
index values.

54-55 - - -- Same as 52-53, but using
arrays NYRLGR, LGR, and WTR
for recriits rather than
parents.

56-A1 .- -- -- Like 50-55, but 1 = 2, This

group contains data for the
second lag method.
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Table 2.2 (continued)
Card # Column(s) Format Variable Comments
62-68 - .- -- Like 56-61, but I = 3, Not
the “extra" card (%8),
needed because NYRLGR(3) is
2 rather than 1,
69-74 - .- - Like 50-55, but I = 4,
75-82 - - -- Like 56-61, but I = 5, and
two "extra" cards are needed
because NYRLGR(S5) = 3.
83-88 .- -- -- Like 50-55, but I = 6,
89-106 .- - -- Like 56-61, but I = 7, and
many “extra" cards are
needed because both
NYRLGP(7) and NYRLGR(7) are
equal to 7.
107-116 - - - Like 56-61, but | = 8.
117-126 - - - Like 56=61, but [ = 9,
127 1-4 \4 ITL(1,1) Label to identify matrix
output.
6-9 A4 ITL(1,2) See ahove.
11-14 A4 ITL(1,3) See above.
128 -- -- - Like card 127, but for
ITL(2,J), with J = 1 to 3.
129 1-25 A4, A1 KTL(K,J) J=10., K=1¢to 7. Label
to identify output.
27 Al PTC(J) Code to identify method of
processing CPUE data.
J = 10.
130-131 - - - Like 129, but J = 11 and 12,

respectively. Labels for
second and third matrix
processing methods.
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Table 2.2 (continued)
Card # Column(s) Format Variable Comments
132 1-5 15 NMIN See glossary in subroutine
SPMTSC for explanation of
6-10 [5 NMAX variables on this card.
11-15 15 NAGC
133 - - None Not read-available for
comments.
134 1-80 8F10.0 SVR(I) I =4 to 10.
135 - - -- Like 133.
136 1-80 8F10.0 FI(I) I =3 to 10.
137 1-10 F10.0 YEAR(T) I = 1. Not read in this
example.
11-20 F10.0 FY(1) I = 1. Not read.
21-30 F10.0 FL(I) I = 1. Not read.

138-162 1-30 -- -- Like 137, but I = 2 to 26.
These data are not read in
this example. [f LAWFLG
were set to 1 (Card 27),
these data would be read.

163166 -- -- None Not read. Available for

mak ing comments.
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3. PROGRAM OPERATION

SRVAL consists of a main program and a large number of
subroutines. Figure 3-1 is a flowchart of the main program; the
Appendix contains a complete listing of the program and all
subroutines. The program is written in FORTRAN IV, and it has run on
IBM 360 and 3033 machines as well as (using reduced cimensions for some
arrays) on a DEC-10.

3.1. Operation of the Main Program

In this section the operation of the main program is described.
In Section 3.2, the subroutines are identified and their functions are
described.

Program operation comprises several steps. First, the input data
are read in and values are initialized; this process takes place
entirely within the main program. Next, a number of values germane to
the population simulation are calculated. In this step, as in the
remaining steps, subroutines are utilized. Third, the random numbers
called for in the input file are generated. Fourth, the population is
simulated for the required number of years (3170 for the sample data).
Some output is then printed, The program next enters a loop, within
which simulated indices are subjected, one replicate at a time, to the
curve-fitting and “prior estimation of beta" procedures (Christensen
et al. 1982). The resulting estimates of alpha, beta, gamma, and r
from each replicate are stored prior to processing of the next
replicate. When processing of the replicates is complete, the
remainder of the output, including tables of the stored values and a
condensed file suitable for subseguent statistical analysis (if
desired), is written,

3.2. Functions of the Subroutines
3.2.1. VECCOM

This subroutine computes the initial age vector of the simulated
population. This is accomplished by utilizing the first-year survival
value Sy from Equation (7) in Christensen et al. (1982), with no
random variation, together with other specified population parameters
to establish a steady-state age structure which would yield a specified
catch-per-unit-effort value.

3.2.2. GGNOR1

This subroutine returns normally distributed pseudo-random
variables using the "direct method" of Abramowitz and Stegun (1965).
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3.2.3. G&uM

This driver subroutine calls RAND] and returns pseudo-random
variables with uniform distribution.

3.2.4. RAND)

This subroutine, used by both GGNOR! and GGU11, generates
pseudo-random numbers with uniform distribution, based on technigues
described by Allard et al. (1963).

3.2.5. BLSQ

This subroutine performs linear least-squares regression,

3.2.6. STAT
This subroutine is used to calculate means, standard deviations,

and coefficients of variation. Refer to Section 3.2.22 (subroutine
BLITZ) for guidance about values for the five variables SM, BG, SF, TF,
and BF.

3.2.7. TABLE

This subroutine prints out the major summary tables of results,

3.2.8. DOPLT

This is a graphics subroutine, used with the proprietary software
package DISSPLA. For installations not having DISSPLA, many
subroutines called by DOPLT and other graphics subroutines will not
exist. This problem is easily circumvented by adding “dummy"
subroutines, as explained in Section 3.3. Subroutine DOPLT is the main
graphics routire; if enabled, it draws on other graphics routines
-nh;n SRVAL and in DISSPLA to produce large plots (i.e., one plot per
page ).

3.2.9. GPHBGN

This graphics subioutine sets up a new p!ot.uge.

3.2.10. GPHEND
This graphics subroutine draws and ends an individual plot.




15 ORNL/TM-8216

3.2.11, FINDMX

This subroutine, which is used with graphics subroutines, returns
the maximum value contained in an array. It is used in determining
scaling for plots.

3.2,12. MXMIN

This subroutine, which is used with graphics subroutines, returns
the maximum and the minimum values contained in an array. It is used
in determining scaling for plots.

3.2.13. GENLAG

This subroutine constructs indices of stock and recruits from a
single time series of catch data by pairing weighted averages of lagged
catch values. These indices then constitute a part of the data used in
the curve-fitting exercise.

3.2.14, ASIGN

This subroutine stores results from least-squares curve fits in
arrays. These arrays are later utilized by subroutine TABLE to print
out summary tables of results and by subroutine PUNCH to provide the
summary data in a format suitable for offline data storage.

3.2.15. LSTSQ

This subroutine controls the process of fitting the Ricker model
to a particular set of data. It calls LSTSQ! for two- and
three-parameter fits, as appropriate, and determines the significance
level of the results.

3.2.16. LSTSQI

This subroutine computes values for the transformed (linearized)
Ricker model, calls BLSQ to perform the fit, and computes useful
statistics associated with the fit, If plots are requested, it alsc
calls the appropriate entry in subroutine DOPLT or DOPLT] to draw the
plot.

3.2.17. OVWRTE

If called, this subroutine reads year, CPUE, and flow data from
the input file and replaces the analogous data in the first replicate
(see Christensen et al. 1982) with these data. This enables the entire
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curve-fitting exercise to be conducted on real-world data by simply
running the program with LAWFLG set equal to 1. Of course, any such
execution should not be used for normal model-validation purposes
because the results from the first replicate are no longer
mode | -generated but are for real data.

3.2.18. TEST

This subroutine substitutes a repeating series of numbers for the
random numbers normally used. It was used in checking the operation of
this program against a different program written by Dr. C. P. Goodyear
and might be of some use to other users.

3.2.19. DOPLTI

This subroutine is the driver for a group of subroutines which use
DISSPLA to generate multiple plots per page. The typical user, who
will likely not want to use this feature, should note the commentary in
Section 3.2.8.

3.2.20. GPHSET

This subroutine produces the individual subplots in a
multiple-plot-per-page context,

3.2.21. SPMTSC

This subroutine computes indices of stock and recruits from a
single time series of catch data using the utilities' "matrix"
approach. These indices, which are analogous to those generated by
subroutine GENLAG, constitute a part of the data used in the
curve-fitting exercise.

3.2.22. BLITZ

This subroutine utilizes the utilities' “"prior estimation of beta"
technique (McFadden et al. 1978, see Christensen et al. 1982 for an
explanation) to estimate alpha. This technique is an alternative to
the two-parameter curve-fitting exercise. The technique is capable of
causing overflow or underflow conditions (e.g., the technique can call
for division by zero). Five variables (SM, BG, SF, TF, and BF) are
used to test for and correct conditions that could cause overflow or
underflow (as well as to set appropriate warning flags). These
variables are assigned values near the beginning of BLITZ. The values
given SM and BG should be at least several orders of magnitude larger
or smaller, respectively, than the smallest or largest single-precision
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constant permitted Ly the computer being used., SF, TF, and BF should
be about six orders of magnitude further from the respective limits
than 5M and BG.

3.2.23. MED

This subroutine calculates the median of values contained in the

array passed to it. It is used in preparing printed output summaries
of some of the results.

3.2.24. PUNCH

This subroutine writes the essential output information in
abbreviated, 80-column format to the regular output device (e.q., the
line printer) and also to some other device (e.q., a card punch or
magnetic tape), the unit number of which is passed to the subroutine as
[PUNCH. This enables the user to perform statistical analysis of the
results, if desired.

3.3. Use of Dummy Subroutines

For installations where DISSPLA is not available, it will be
necesary to include “"dummy" subroutines (as is done in the program
listing in Appendix A.) Each "dummy" subroutine consists of three
FORTRAN statements: a SUBROUTINE statement, giving the name, a RETURN
statement, and an END statement. The names of the needed subroutines
are: CALCMP, TKTRN, GRID, FRAME, CURVE, ENDGR, TITLE, BGNPL, X”.ANG,
PHYSOR, XNONUM, YNONUM, MESSAG, INTNO, COMPRS, DASH, XTICKS, SCLPIC,
YAXANG, LINPLT, YTICKS, HLDPLT, PAGE, DONEPL, HEIGHT, GRAF, ORr., and
ENDPL.
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4. PROGRAM QUTPUT

Program output consists of output to a line printer and, if IPCH
is 1, output of summary information to a device specified as a unit
number by the variable [PUNCH. The summary information is also written
to the line printer, It is convenient to think of the line printer
output as consisting of sections, as follows:

(1)

(2)

(4)

(5)

(6)

The first section provides a record of the main input
variable values. A life table of adult parameters is
printed, followed by groups of lines providing the
parameters used by the lag and matrix processing methods.
The next twenty lines provide a record of key
stock-recruitment parameters and some statistics derived
from the population trajectory.

Output data from the pre-fit simulation are provided, with
one line per year. At the end of these data, the mean,
standard deviation, and coefficient of variation of the
simulated catch-per-unit-effort (CPUE) are given.

Data in format similar to (2) are provided for the first
replicate. A list of estimates of beta from the lagged CPUE
values using subroutine BLITZ is provided, with lines
printed out indicatina the PTC values associated with
negative estimates. Next, a table showing statistics for
the lagged CPUE values is printed, followed by a table of
the matrix statistics. Finally, a group of lines gives beta
estimates obtained by applying subroutine BLITZ to the
matrix-processed CPUE values, with appropriate lines
inticating PTC values associated with negative estimates.

A section like (3) but for replicate 2 is printed. Similar
sections for replicates 3 tc 120 are suppressed to save
paper; the "explanation of coded comment flags" section near
the beginning nf the program providec a means of locating
the places where this suppression i . ~ieved if it is not
wanted. The suppression does not -~ = to the prijting of
beta estimates from subroutine BL1:. approximately 13 pages
of such estimates and messages about negative estimates are
printed.

A table of alpha estimates obtained by two-parameter
curve-fitting is provided, with summary statistics at the
head. Asterisks indicate a statistically significant

(P < 0,05) fit, as judged by a test on beta; a dollar sign
indicates that the associated estimate of beta is negative.

A table of the r2 values corresponding to the fits in (5)
is printed.



(7)

(8)

(9)

(10)

(1)

(12)

(13)

(14)

(15)

(16)
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A section of 22 lines provides more information about a few
input data and some statistics obtained from the simulation.

A table of beta estimates corresponding to the fits in (5)
is printed.

A table of estimates of alpha obtained from subroutine BLITZ
is printed.

A table similar to (5), but based on three-parameter
curve-fits (i.e., with simulated river flow included in the
fit), is printed.

A line giving the input value of gamma is printed, followed
by a table of gamma estimates (gamma here estimates the
effect of river flow on survival of young-of-the-year fish).

A table of the r? values for the three-parameter curve
fits is printed.

A table of the beta values for the three-parameter curve
fits is printed.

The remaining output is produced by subroutine PUNCH. Each
line begins with a letter code identifying the source value
of alpha (1.25 in this example, denoted by a B) in the first
field, followed by a three-digit field giving the replicate
number. The first 1800 lines provide, in repeating
sequence, values of CPUE, number of young-of-the-year, and
rgg production (identified respectively by W, a V, or a U in
column 5) for each year of the simulation. The next 1440
lines give, in condensed format, the main results of the
fits, as indicated in Table 4-1.

A line is printed to indicate that card images of the
preceding 3240 lines have been “"punched" (i.e., have been
output to some other device besides the line printer).

The four final lines indicate the cumulative number of
replicates, the run identification, and the final values of
the seeds returned by the random number generators.
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Table 4.1, Key to main summary output table.
Column(s) Variable Format Comments
1 SAC Al Source alpha code.

2-4 I I3 Replicate number.

5 PTC Al Type of processing used on CPUE data.

68 IDR I3 Identification number for the computer
execution.

9 5GC Al Source gamma code.

10-14 cv F5.2 Coefficient of variation (expressed as
proportion) for the CPUE values in the
replicate.

15 TLC Al Code available for user's use.

16-25 ALF2 £10.4 Two-parameter alpha estimate.

26-29 RSQ2 Fa.2 Two-parameter r,

30-37 BET?2 £8.2 Two-parameter beta estimate.

38 SGN2 Al "*" denotes significance at P < .05.

39-48 ALF3 £10.4 Three-pa~ameter alpha estimate.

49-52 RSQ3 Fa.2 Three-parameter rZ,

53-60 BET3 £8.2 Three-parameter beta estimate.

61-68 GAM3 £8.2 Estimate of gamma.

69 SGN3 Al “*" denotes "significant" improvement
of fit with third parameter at P < 0.1.

70-79 BLZ £10.4 Alpha estimated using the “"prior
estimation of beta" technique as
proposed by the utilities.

80 IWARN Al A code to warn of numerical problems

which frequently arise in using the
“prior estimation of beta" technigue.
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5. CONCLUSIONS AND RECOMMENDATIONS

Based on this work, we offer the following conclusion:

Application of SRVAL to other populations than the Hudson
River striped bass would likely require modification of the
program,

We also nave the following recommendation:
Use, and particularly modification, of the program should be

attempted only by persons who have read and understood
Christensen et al. (1982).
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APPENDI X
LISTING OF THE COMPUTER PROGRAM “SRVAL" WITH OUTPUT
This Appendix consists of a listing of the computer program SRVAL

with output generated from the input data in Table 2-1., The listings
are on microfiche to save paper and printing costs (inside back cover).
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