
NUREG/CR-2562
ORNL/TM-8216

OAK
RIDGE
NATIONAL
LABORATORY

A Users's Guide for the
Stock-Recruitment Modele, Validation Program

S. W. Christensen
B. L. Kirk

* - C. P. Goodyear

\
'

,
.

e

ENVIRONMENTAL SCIENCES DIVISION,

| Publication No.1985
l -

.

Prepared for
, Dr. P. Hayes, Project Representative

Office of Nuclear Regulatory Research
- - U.S. Nuclear Regulatory Commission

Under Interagency Agreement No. DOE 40-550-75

t kk $ City

e

~

!$e,bW'
o

n r e 1 eeo>a1.

. CR-2562 R PDR /

.. - _ _ _ _ _ _ _ _ _ _ -



4

.

Printed in the United States of America. Available from I

National Technical Informat!on Service
U.S. Department of Commerce

5285 Port Royal Road, Spongfield. Virginia 22161

_

Available from

GPO Sales Program

Division of Technical information and Document Control
U.S. Nuclear Regulatory Commission

Washington, D.C. 20555

.

e

This report was prepared as an account of work sponsored by an agency of the
United States G ov ernment. Neither the U nited S tates G overnment nor any agency .

thereof, nor any of their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness or
usefulness of any information, apparatus, product, or process disclosed. or
represents that its use would not inf ringe private 6y owned rights Reference herein
to any specific commercial product, process, or service by trade name, trademark,
ma'1uf acturer, or otherwise does not necessarily constitute or imply its
endorsement. recommendation, or favoring by the United States Government or
any agency thereof The views and opinions of authors expressed herein do not
necessarily state or reflect those of the United StatesGovernment or any agency
thereof.

a

m

. - -



NUREG/CR-2562*
ORNL/TM-8216

Distribution Category-RE
.

Contract No. W-7405-eng-26

A USER'S GUIDE FOR THE STOCK-RECRUITMENT MODEL VALIDATION PROGRAM

S. W. Christensen, B. L. Kirk, and C. P. Goodyearl

ENVIRONMENTAL SCIENCES DIVISION
Publication No. 1985

lu.S. Fish and Wildlife Service, National Fisheries Center - Leetown,
Box 700, Kearneysville, WV 25430

.

Manuscript Completed - May 1982*

Date Published - June 1982

Prepared for Paul Hayes, Project Representative
Office of Nuclear Regulatory Research

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

under Interagency Agreement No. 00E 40-550-75

NRC FIN B0165

Task: Methods to Assess Impacts on Hudson River Striped Bass-

' OAK RIDGE NATIONAL LABORATORY
Oak Ridge, Tennessee 37830

operated by
,

UNION CARBIDE CORPORATION
for the

DEPARTMENT OF ENERGY

. -. -. . - . - -. .



ACKNOWLEDGMENTS
,

We wish to thank Drs. L. W. Barnthouse, D. L. DeAngelis,
W. Van Winkle, and D. S. Vaughan for their helpful comments on this*

manuscript.

This work was supported variously by: (a) U.S. Environmental
Protection Agency (EPA), Region II, under IAG No. EPA-78-D-XO477 with
the U.S. Nuclear Regulatory Commission (NRC) and IAG DOE No. 40-544-75
between the NRC and the U.S. Department of Energy (00E); (b) EPA,
Region II, under IAG 00E No. 40-1054-79 with DOE; (c) Office of
Research and Development, EPA, under IAG DOE No. 40-740-78 (EPA
No. 79-D-X0533) with DOE; (d) Office of Nuclear Reactor Regulation,
NRC, under IAG DOE No. 40-544-75 with DOE; and (e) Office of Nuclear
Regulatory Research, NRC, under IAG DOE No. 40-550-75 with DOE; under
contract W-7405-eng-26 with Union Carbide Corporation.

.

G

.

9

&

_ _ _ . _ _ _ _



_ _ __ _ _ _ -_ ___ ___ _____ _ _ _ _ _ _ _ _ _ _

ABSTRACT
.

CHRISTENSEN, S. W., B. L. KIRK, and C. P. GOODYEAR. 1982.
A user's guide for the stock-recruitment model valida-'

tion program. ORNL/TM-8216 (NUREG/CR-2562). Oak Ridge
National Laboratory, Oak Ridge, Tennessee. 38 pp.

SRVAL is a FORTRAN IV computer code designed to aid in assessing
the validity of cu ve-fits of the linearized Ricker stock-recruitment
model, modified to incorporate multiple-age spawners and to include an
environmental variable, to variously processed annual catch-per-unit- {
effort statistics for a fish population. It is sometimes asserted that I

curve-fits of this kind can be used to determine the sensitivity of
fish populations to such man-induced stresses as entrainment and
impingement at power plants. The SRVAL code was developed to test such
assertions. It was utilized in testimony written in connection with ,

the Hudson River Power Case (U.S. Environmental Protection Agency,
Region II). This testimony was recently published as a NUREG report.
Here, a user's guide for SRVAL is presented.
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:

SUMMARY.
;

SRVAL is a FORTRAN IV computer simulation model developed to.

assess the validity of the utilities' curve fits of the Ricker model to
striped bass data in the Hudson River Power Case. The mathematical
basis for the model and a detailed description of its application are
provided in Christensen et al. (1982). Our purpose here is to provide
a user's guide for SRVAI..

Section 1 provides an introduction to the purpose of SRVAL and
background about the context within which it was used. In Section 2,
the input data are described. Section 3 consists of a description of
the program's operation. In Section 4, the output is explained.
Section 5 provides our conclusions and recommendations. In the

! Appendix, a listing of SRVAL and its output in a typical application is
! provided on microfiche.
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1. INTRODUCTION AND BACKGROUND.

A long-standing controversy about power-plant effects on biota.

(especially fish) in the Hudson River was settled in December, 1980
(Christensen et al. 1981). The settlement agreement brought to an end
a protracted United States Environmental Protection Agency (EPA)
hearing in which the United States Nuclear Regulatory Commission (NRC)
was a participant.

One of the points of controversy in the EPA hearing was the
validity of the utilities' attempts (Exhibits UT-3, -4, and -58) to use
the Ricker model to quantify biological compensation for fish
populations. A number of pieces of rebutted testimony, spor.sored by
EPA, were submitted (Bossert 1979, Christensen et al. 1979, Fletcher
and Deriso 1979, Golumbek and Christensen 1979, Goodyear 1979, Levin

4

1979, Robson 1979, and Rohlf 1979). Working from various perspectives, '

these items of testimony identified problen with the utilities' use of
the Ricker model. In particular, Christensen et al. (1979) utilized a
FORTRAN IV computer model (SRVAL) to simulate the utilities'
curve-fitting exercise for the Hudson River striped bass population.
Based on this work, it was concluded that the utilities' projections of
long-term impact based on the Ricker model were unreliable and should
be disregarded. Our purpose here is to provide a user's guide for'

i SRVAL, the derivation and use of which is explained in Christensen
; et al. (1979 and 1982). It is important for potential users of the

'

'
program to realize that it was tailored specifically to the questions

| arising from the utilities' analysis of Hudson River striped bass.
*

Application to another situation would likely require modification of'

| the program, the extent of which would depend on the degree of
similarity between the particular situation and the Hudson River'

situation.

|

|
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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. The 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 dynamics 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 stock 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.

.

W

l

1
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3 ORNL/TM-8216

Table 2-1. Sample input data for SRVAL. Line numbers, corresponding-

to card numbers in Table 2-2, have been added.

.

30031 THIS IS FIRST LINE OF DAT A F111 FOR SON 46, F05 USE NITH SRTAL.
03002 .60093 0.6114
31033 NPAP 1FDBF IIAND NLAG NSTRT N? tt DEIR ZFLTF ITCH TLC
00004 .-

1 9 l 120 26 9 i .
- .. .

33335 3 0 L
00006 TA38L TAREL TABBL
30337 PASAMPTE? * TAN STDET REAN CODE
000.3 -

03009 AL2HA l.25_
. . .

0.0 a
00010 G AMM A 3.0000 36 B
09111 FLCN 05275. 3471.
33012 sTE. sJPT 0.0
11013 Ce0E 3.357670

l 00914 Pit 2500330.
31385 53 2530000.'

j 03016 E3FT 5868.
. 30117 3890719377

03018 9193327578
i 010l9 SBDAK

30020 PFLAG
j 31121 SP1TI

00022 NOPLT
i 90023 Il
! 03024 0
1 13325 46

00326 7

; 31127 15 501.010
; 33028 | A Jell FPCT.PF3|l FECT.M AT11EGS/1!Fril P510 AGil FISHINGil Ud!GHT ||57K DDITj

$3129 1 0.5 3.1 0.0 0.C00005 0.3 0.0228 1.0
| 03010 2 0. 5 0.0 0.0 0.43 0.036a6 0.218 1.0

'

00031 3 0.5 0.04 658000. 0.43 0.164 1.01 1.0
33032 a 0.5 0.07 658000. 3.43 0.128 2.97 1.0

'
00033 5 0. 5 0.19 5780C0. J.43 0.291 1.85 1.0
19134 6 1.5 0.43 7140CO. 0.43 0.243 5.98 1.0
03015 7 0.5 3.86 928000. 0.43 0.0666 8.06 1.0
33036 9 0.5 0.P9 1310C03. 0.43 3.0220 12.a 1.3

* 00017 9 0.5 1.00 1570000. 0.e3 0.00388 14.4 1.0
13338 IS 0.5 8.03 1760C00. 0.43 0.0233 16.6 1.0
00339 11 0.5 '.00 1980000. 0.43 0.0233 17.7 1.0
01040 12 3.5 l.01 2090C00. 0.43 0.00517 20.6 1.0
00341 13 0.5 1.00 2130000. 0.e3 0.00646 22.7 1.0
33342 la 0.5 1.30 2190001. C.43 3.3 21.3 1.0
03343 15 0. 5 1.00 2590000. 0.e3 0.0 21.6 1.0
19133 C. .. . SCUR CE OF T1E EFIGHT TECICP I S C.P.G00DT! A?. 5/18/78. HE csED
00045 C.... FFB, T A BLE 7.8-1 7 08 AGI 1, ANC 7.8-2 FCR THE EE9AINDES, OSING
33046 0.... TI'S CO??PCTED FP1 EQU A TION REL AII NG HEIGHT AND LINGTH.
30047 0. . . . O TH E R DATA F701 SECTIGE 2-7I11 Cf IIH BIT 3.
33348 00J0 300033000 0003300 0000 00000 03000030 C0000000000000000300003000 C CCC000000 C C00 000
13349 1303031013119 3030300 0000000000000000 C C000130 330000 00100$ 00000000000000 3C 00000000
33393 PAP FEC LAG SIMPLF 4 TEAK 1 AG AIX
33051 0 4 4

00352 1

11053 0 1.000
00354 1

13055 4 1.000
03356 PAA RFC L AG SI1PLE 5 TE A5 113 EYI
39357 3 5 5
31358 1

13359 0 1.030
03060 1

19 3e 1 5 1.000
00062 PAF BEC L AG ATEF AGE OF 5 AND 6 TI AFS CII
33063 0 5,6 5,6

.

9



ORNL/TM-8216 4

Table 2.1 (continued) .

00064 1
.

00065 0 0.039
03066 2
01167 5 0.513
03068 6 0.500
33 0t 9 PA7 F EC L AG 514tLE 6 f t AR 14G DEI
00070 0 6 (
03071 1

00072 0 1.010
13173 1

0007e 6 1.000
31375 747 *rc L AG Avr? AGE or 5,6,7 f eas t TII

030F6 0 567 567
13177 1

00378 0 1.000
13179 3

00090 5 .'334
00099 6 .3333
00392 7 .3333
33193 PAP * FC LtG $11tL? 7 IEA? 1&G 'II

00144 3 7 7

333a5 I
J 0 36t. 0 1.000
011a7 1

00098 7 1.030
03199 PAS 7 FC E?. 4QUATICN 15 - IIH1817 3 NIX

C3090 0-6 e 50 15
01191 7

00092 3 1.030
31193 1 1.330
00394 2 1.000
30195 3 1.110
30396 4 1.010
11097 5 1.330

,

00398 6 1.000
19199 7

33103 4 '.000
33131 5 1.310
00101 6 1.000 *

19133 7 1.030
33104 6 1.000
33115 9 1.003
33106 10 1.030
19137 ?A? ' EC 9LTI "ULTIT L E AG t RCDEL-EI.tB Tit
30909 0 MLT! AGE
11139 1

03110 0 *.003
01111 5
33112 5 0.500
31183 t 0.320
0311e 7 0.100
11115 8 0.040
00116 9 0.010
11117 748 ' F.C FGGS FGGS CN EGGS PCD' L-EI .18 CII

0011H 3 FCNE CW t
19119 l
03120 0 1.030
11021 5
00122 5 0.169
31123 6 0.330
00124 7 0.2e5
13625 8 0.142
03126 9 0.tae

.

.
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Table 2.1 (continued).

23:27 2 ra. s0.,

03128 8a 13a ita

33129 MA! PIX - EQUATICN 9, EI. 3 III
00130 14TPII - 10. 13,EIN. 3 112
31831 MATSII - 20 le, IIM. 3 III
00132 2 10 5
19833 C.... ANNULL S07TITAL BEGINNIlG WITH !!A5 4
J3174 0.41 J.e? 0.43 J. 43 0. e 3 0.43 0.43 0.43
03135 C... . TECUNDIIT INDEI AS IN FfP, TABII 10.6-1, ALTE3:D ET SVC FC5 NFW DATA.
33114 .2632 .s60 1.10 3.07 7.98 II.66 15.7 17.6
30137 1953. :522. 14092.
03939 1951. 7(63. 19349.
00139 1952. 9935. 18469.
00640 1953. 539a. 17927.
301u1 1954 7623. 1733$.
17142 1955. 4657 4 516 t .
0J143 1956 5830. 16899.
13044 1957 5357 999).
00145 1959, 4932. 1e708
13846 1959, 4496. 13373.
00147 1960. 9;50. 17977
1184R 1968. 4939. 14298.
0014# 196?. 3232. 12444
01050 1963. 4540. 82256.
00151 1964 3?2u. 11387
13152 1965. 4t 7 3. 7912.
30953 1966. 5879. 12134
31154 1967 837P. 12002.
03155 1969. 7153. 14444
1115e IH 9. 9994 16200.
03157 9970. 45d6. 14??5.
11150 1971. 5020. 88191.
301%9 1972. i?99. 24557.
3)lt 0 1973. 19736. 19637.

"
03161 1974 1950. 17061.
311(2 1975. 2699. 16661.
30163 C T'AF C P'J E 07 FLCh
3316s C.... L4WLt?'S 1978 (CF N W ALL 8 E? CP T CIDE DLT A, T ABLE 10.6.3
03165 0.... FLCW DATA ALSO TRCM CCI yW4LL E X EOST, T ABL E 10.E.5. 1960 CH ANGFD*

33166 C.... TC T4L1r f5Ci !!HIBIT 50, AS PI6 1/79 UTILITT LETTER.

.

.
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Table 2.2. Description of the Sample input File
,

'

Card # Column (s) Format Variable Comments
,

1 1-80 None 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.

I 3-4 None Not read.-- --

5 1-5 15 NPAR Either 2 or 3.

7-11 15 IFDBK Either 0 or 1.

13-17 15 IRAND Either 0 or 1.

19-23 15 NLAG Integer from 0 through 9.
.

I 25-29 IS NSPMT 0, 1, 2, or 3.

. 31-35 15 NREP Positive integer less than -

l 121.
1

i 37-41 IS NSIM Positive integer less than
27.'

43-47 15 IPLTF Any integer.

49-53 15 IPCH 1 to write main data to
another unit as well as to
the line printer.

i 55 Al TLC Code transmitted to output.

None Not read.| 6-8 -- --

I

| 9 11-18 F8.0 ALPHA Typically between 1 and 30.
(
I 31-38 F8.0 AMEAN Zero in all applications. -

|

43 Al SAC Identifying code for output.
.

!
- - - . . - - - ._._ ___ - - - _ - . - - _ . - . _ . _ - _ _ - _ - . .- _-

_
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Table 2.2 (continued).

.

Card # Column (s) Format Variable Comments

10 11-18 F8.0 GAMMA Effect of flow on survival.

43 Al SGC Identifying code for output.

11 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.

13 21-28 F8.0 SGMC Typically between 0 and 0.5.

14 11-20 F10.0 R1E 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 NSEE01 Random generator initiator.
Each of the first eight
digits of NSEEDI should be a
non-negative integer. These
digits should not all equal
the corresponding
first eight digits of NSEE02
(see card 18).

18 1-10 1011 NSEED2 Random generator initiator.

19-22 None Not read.-- --

23 1 Il IFPR Use 1.

2 11 IRNO use 1.

24 1-3 13 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 Il IPUNCH Unit to which main data are
written. These data are
also written to the line
printer.

27 1-5 IS NAGE Number of post-y-o-y ages.

6-10 IS NYR Years prior to simulation.

11-15 F5.0 SCALE Not used, recalculated by
code.

'

17 Il LAWFLG 1 can be used to analyze
real data as the first
replicate. As validation

program, do not use 1.

None Not read.28 -- --

; -

: 29 l-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 SDDPj

None Like card 29, but for fish30-43 -- --

aged 2-15, respectively.

None Not read. Available for use44-47 -- --

as comments. -

48-49 l-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.

t

- - -
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Table 2.2 (continued)-

.

Card # Column (s) Format Variable Comments

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

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

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

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

42 Al PTC(I) Code to identify method of
processing CPUE data. I = 1.

51 1-4 A4 JTL( 2,1,1) I = 1. Label to identify
output.

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

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

52 1 Il NYRLGP(I) I = 1. Number of years over,

which parent index is to be
averaged.

53 1-2 12 LGP(II,1) Lag for parent index II.
I = 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 II. See above or
index values.

Same as 52-53, but using54-55 -- -- --

arrays NYRLGR, LGR, and WTR
for recrcits rather than
parents.

'

56-61 Like 50-55, but I = 2. This-- -- --

group contains data for the
second lag method..

,
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! Table 2.2 (continued) .

'
.

Card # Column (s) Format Variable Comments

Like 56-61, but I = 3. Not62-68 -- -- --

the " extra" card (58),
needed because NYRLGR(3) is
2 rather than 1.

I
Like 50-55, but I = 4.69-74 -- -- --

Like 56-61, but I = 5, and75-82 -- -- --

two " extra" cards are needed |

because NYRLGR(5) = 3. (
|

Like 50-55, but I = 6.83-88 -- -- --

Like 56-61, but I = 7, and |89-106 -- -- --

| many " extra" cards are
needed because both
NYRLGP(7) and NYRLGR(7) are |

equal to 7. ;

,

.

Like 56-61, but ! = 8.107-116 -- -- --

'

Like 56-61, but I = 9.117-126 -- -- --

127 1-4 \4 ITL(1,1) Label to identify matrix
output.

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

11-14 A4 ITL(1,3) See above.
'

Like card 127, but for |i 128 -- -- --

ITL(2,J), with J = 1 to 3.

129 l-25 6A4,Al 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.

,

Like 129, but J = 11 and 12,130-131 -- -- --

respectively. Labels for ,

second and third matrix
processing methods. |

|1

|'

.
1

-.- -.- - -- - _ ,-_. - ,
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.

Table 2.2 (continued)-

.

Card # Column (s) Format Variable Comments

132 1-5 IS NMIN See glossary in subroutine
SPMTSC for explanation of

6-10 IS 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 (I) I=1. Not read in this
example.

.

11-20 F10.0 FY(I) 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. If LAWFLG
were set to 1 (Card 27),
these data would be read.

-- -- None Not read. Available for163 166
making comments.

._

e

e
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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 dimensions 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 data1

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 r2 .

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 subsequent 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
I population. This is accomplished by utilizing the first-year survival
! value S1 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

! 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. GGU11
.

This. driver subroutine calls RAND 1 and returns pseudo-random
variables with uniform distribution..

. .

3.2.4. RAND 1

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

:] I h 3.2.5. BLSQ

,j This subroutine performs linear least-squares regression.

~ '

3.2.6. STAT,

|2 k'I
This subroutine is used to calculate means, standard deviations,S' h j. . i_ E e and coefftetents of variation. Refer to Section 3.2.22 (subroutinefg| % BLITZ) for guidance about values for the five variables SM, 8G, SF, TF,1

'
and 8F.

5
.

a o 3.2.7. TABLE_r. . -
* *

6 { This subroutine prints out the major sununary tables of results., *

5

I gI I 3.2.8. DOPLT
-

cj
k)s g g g package DISSPLA. For installations not having DISSPLA, many

This is a graphics subroutine, used with the proprietary softwareg
,

y

I
, .

-|, 34 subroutines called by DOPLT and other graphics subroutines will not= mI li I I E g exist. This problem is easily circumvented by adding *duneny'*

| | |r[ ^ g subroutines, as explained in Section 3.3. Subroutine DOPLT is the main} f = - ; graphics routtre; if enabled, it draws on other graphics routines
_ _ within SRVAL and in DISSPLA to produce large plots (i.e., one plot per

page).

3.2.9. GPHBGN

This graphics subroutine sets up a new plot,page.
,

3.2.10. GPHEND
,

This graphics subroutine draws and ends an individual plot.

.
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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 LSTSQl for two- and
three-parameter fits, as appropriate, and determines the significance
level of the results.

3.2.16. LSTSQ1

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 also
calls the appropriate entry in subroutine DOPLT or D0PLTl 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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I
1 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 .

; model-generated but are for real data. ,

4

3.2.18. TEST

'I 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. 00PLTl*

;

This subroutine is the driver for a group of subroutines which use i
;
- 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.
4

3.2.20. GPHSET
i

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 by4

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, iee 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) are2

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

4

. - . - . -- - . - - .. .- .. __ . . - . - _ _ - - - . _ - . - - - - . ..
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constant permitted by the computer being used. SF, TF, and BF should.

j be about six orders of magnitude further from the respective limits
| than SM 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.g., the

line printer) and also to some other device (e.g., a card punch or
'

magnetic tape), the unit number of which is passed to the subroutine as
j IPUNCH. This enables the user to perform statistical analysis of the

results, if desired.

i

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 SUBR0VIINE 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, Xr.XANG,
PHYS 0R, XNONUM, YNONUM, MESSAG, INTNO, COMPRS, DASH, XTICKS, SCLPIC,4

YAXANG, LINPLT, YTICKS, HLDPLT, PAGE, DONEPL, HEIGHT, GRAF, ORti, and
,

i ENDPL.

I

;

;
r

.

1

:

I 's

- . . - . -__- _ . . - ~ . - -- - - - . - _ - - -
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4. PROGRAM OUTPUT .

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 IPUNCH. 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) 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.

(2) 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.

(3) 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 indicating 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
indicating PTC values associated with negative estimates.

(4) A section like (3) but for replicate 2 is printed. Similar

1 sections for replicates 3 to 120 are suppressed to save
paper; the " explanation of coded comment flags" section near
the beginning of the program provide *. a means of locating
the places where this suppression ie 2G ieved if it is not
wanted. The suppression does not '-tand to the printing of
beta estimates from subroutine BLliz; approximately 13 pages
of such estimates and messages about negative estimates are
printed.

(5) 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.

~

(6) A table of the r2 values corresponding to the fits in (5)
is printed.
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(7) A section of 22 lines provides more information about a few i.

input data and some statistics obtained from the simulation. '

(8) A table of beta estimates corresponding to the fits in (5)'-

is printed.

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

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

(11) 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).

(12) A table of the r2 values for the three-parameter curve
fits is printed.

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

(14) 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

i .

sequence, values of CPUE, number of young-of-the-year, and
egg 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.

(15) 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).'

| (16) 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.

.

..

. - - - - , . - , -_- . - _ _ - - > - . . . .- - - r.
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Table 4.1. Key to main summary output table.
.

*

Column (s) Variable Format Coments

1 SAC Al Source alpha code.

2-4 I 13 Replicate number.

5 PTC Al Type of processing used on CPUE data.
\

i 6-3 IOR 13 Identification number for the computer

execution.

9 SGC Al Source gamma code.
i

i 10-14 CV FS.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 E10.4 Two-parameter alpha estimate.
~

26-29 RSQ2 F4.2 Two-parameter r2

30-37 BET 2 E8.2 Two-parameter beta estimate. -

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

39-48 ALF3 E10.4 Three-parameter alpha estimate.
'

49-52 RSQ3 F4.2 Three-parameter r2,

53-60 BET 3 E8.2 Three-parameter beta estimate.

61-68 GAM 3 E8.2 Estimate of gama.

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

70-79 BLZ E10.4 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" technique. -

|

|

. . .- - ._ _ ____ _ _ _
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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 have 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).

.

O

e

O
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APPENDIX

LISTING 0F 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).

.

O

a

O



. - - - . _ _ . . - _
_ _ . _ .

27
,

i

*

NUREG/CR-2562
! ORNL/TM-8216

Distribution Category-RE,

; INTERNAL DISTRIBUTION

1. S. I. Auerbach 14. W. Van Winkle
2. L. W. Barnthouse 15. D. S. Vaughan
3. J. E. Breck 15. G. T. Yeh

4-8. S. W. Christensen 17. Central Research Library
9. C. C. Coutant 18-35. ESD Library

10. D. L. DeAngelis 36-37. Laboratory Records Dept.
11. M. P. Farrell 38. Laboratory Records, ORNL-RC
12. S. G, Hildebrand 39. ORNL Y-12 Technical Library
13. A. L. Lotts 40. ORNL Patent Office

i
! EXTERNAL DISTRIBUTION

41. P. Hayes, Office of Nuclear Regulatory Research, U.S. Nuclear
Regulatory Commission, Washington, DC 20555

42. Office of Assistant Manager for Energy Research and
Development, 00E-0R0

43-44. Technical Information Center, Oak Ridge, TN 37830
45-269. NRC distribution - RE (Environmental Research)

.

SPECIAL DISTRIBUTION BY NRC

!' 270. J. H. Balletto, Licensing and Environment Department, Public
Service Electric and Gas Company, 80 Park Plaza, Newark,
HJ 07101,

271. H. L. Bergman, Department of Zoology and Physiology,-The
University of Wyoming, University Station, P.O. Box 3166,
Laramie, WY 82071

272. K. E. Biesinger, Environmental Research Laboratory - Duluth,
6201 Congdon Blvd., Duluth, MN 55804

273. C. W. Billups, U.S. Nuclear Regulatory Commission,
Washington, DC 20555

274. J. G. Boreman, Northeast Fisheries Center, National Marine
Fisheries Service, Wooos Hole, MA 02543

275. W. H. Bossert, Harvard University, Cambridge, MA 02138
276. R. W. Brocksen, Electric Power Research Institute,

P.O. Box 10412, Palo Alto, CA 94303
277. H. W. Brown, American Electrie. Power Service Corporation,

P.O. Box 487, Canton, OH 44701
,

278. E. J. Carpenter, Marine Sciences Research Center, State.

University of New York, Stony Brook, NY 11794
279. H. K. Chadwick, California Department of Fish and Game,

3900 N. Wilson Way, Stockton, CA 95204.

,

- - +, ---y - v, - ,



'/ (

/
,

28

..
*

280. C. Chen, Tetra Tech, Inc., 3700 Mt. Diablo Blvd., Lafayette,
CA 94549

281. B. Cohen, U.S. Environmental Protection Agency, Region II, '

26 Federal Plaza, Room 845, New Jerk, NY 10278
282. M. J. Dadswell, Biological Station, Fisheries and Oceans

Canada, St. Andrews, New Brunswick, CANADA
283. R. Deriso, International Pacific Halibut Commission,

P.O. Box 5009, University Station, Seattle, WA 98105
284. Margaret Dilling, Librarian, Ichthyological Associates, Inc.,

100 South Cass Street, Middletown, DE 19709
285. D. J. Dunning, Power Authority of the State of New York,

10 Columbus Circle, New York, NY 10019
286. Ecological Analysts, Inc., Library, R.D. 2, Goshen Turnpike,

i Middletown, NY 10940
287. C. Edwards, International Joint Commission, Regional Office,

100 Ouellette Avenue, Windsor, Onta:io N9A 6T3, CANADA
288. T. Englert, Lawler, Matusky, and Skelly Engineers,

415 Route 303, Tappan, NY 10983
289. T. K. Fikslin, U.S. Environmental Protection Agency,

Woodbridge Avenue, Edison, NJ 08817
290. R. I. Fletcher, Center for Quantitative Science, University

of Washington, Seattle, WA 98195-
291. T. D. Fontaine, III, Savannah River Ecology Laboratory,

Drawer E, Aiken, SC 29801
292. A. A. Galli, U.S. Environmental Protection Agency, ,

Mail Code R.D. 682, Washington, DC 20460
293. H. Gluckstern, Regional Counsel and Enforcement Division,

U.S. Environmental Protection Agency, Region II, 26 Federal .

Plaza, Room 441, New York, NY 10278
294. R. A. Goldstein, Electric Power Research Institute,

P.O. Box 10412, Palo Alto, CA 94303
295. J. Golumbek, Energy and Thermal Wastes Section, Water

Division, U.S. Environmental Protection Agency, Region II,
New York, NY 10278

296-298. C. P. Goodyear, National Fisheries Center-Leetown, U.S. Fish
and Wildlife Service, Route 3, P.O. Box 41, Kearnysville,
WV 25430

299. P. A. Hackney, Division of Forestry, Fisheries, and Wildlife
Development, Tennessee Valley Authority, Norris, TN 37828

300. D. H. Hamilton, Office of Health and Environmental Research,
Department of Energy, Germantown, MD 20767

301. R. Henshaw, Bureau of Environmental Protection, New York
State Department of Environmental Conservation, 50 Wolf
Road, Albany, NY 12233

302. C. Hickey, U.S. Nuclear Regulatory Commission, Washington,
DC 20555 ,

303. Frank F. Hooper, Ecology, Fisheries and Wildlife Program,
School of Natural Resources, The University of Michigan,
Ann Arbor, MI 48109 .

304. E. G. Horn, Chief, Bureau of Environmental Protection,
New York State Department of Environmental Conservation,
50 Wolf Road, Albany, NY 12233

. - - - -- - __ _ - _ _ - __ . _ _ . _._



!

|

29

305. T. Horst, Environmental Engineering Division, Stone and,

Webster Engineering Corp., 225 Franklin St., Boston,
MA 02107

306. T. Huggins, Central Hudson Gas and Electric Corporation,.

284 South Avenue, Poughkeepsie, NY 12602
307. J. B. Hutchison, Jr., Orange and Rockland Utilities, Inc.,

75 West Rt. 59, Spring Valley, NY 10977
308. B. L. Kirk, 1608 Helmboldt Road, Knoxville, TN 37919
309. W. L. Kirk, Consolidated Edison, 4 Irving Place, New York,

NY 10003
310. R. J. Klauda, Applied Physics Laboratory, The Johns Hopkins

University, Johns Hopkins Road, Laurel, MD 20810
311. L. C. Kohlenstein, Applied Physics Laboratory, The

Johns Hopkins University, Johns Hopkins Road, Laurel,
MD 20810

312. K. D. Kumar, SAS Institute, SAS Circle, P.O. Box 8000, Cary,
NC 27511

313. G. J. Lauer, Ecological-Analysts, Inc., R.D. 2, Goshen
Turnpike, Middletown, NY 10940

314. R. Levins, Harvard School of Public Health, Harvard
University, Boston, MA 02115

315. S. Lewis, U.S. Nuclear Regulatory Commission, Office of the
Executive Legal Director, Washington, DC 20555

316, F. Locicero, Technical Resources Branch, U.S. Environmental
Protection Agency, Region II, 26 Federal Plaza, New York,

,

NY 10278-

317. Helen McCammon, Director, Division of Ecological Research,
Office of Health and Environmental Research, Office of
Energy Research, MS-E201, ER-75, Room F-322, Department of*

Energy, Washington, DC 20545
318. D. McKenzie, Ecosystems Dept., Battelle Pacific Northwest

Laboratory, Richland, WA 99352
319. G. Milburn, U.S. Environmental Protection Agency, Region V,

Enforcement Division, 230 S. Dearborn St., Chicago,
IL 60604

320. J. Miner, Ecological Analysts, Inc., 221 Oak Creek Drive,
Lincoln, NE 68528

321. S. Moore, Resources Management Associates, 3706 Mt. Diablo
! Blvd., Lafayette, CA 94549
; 322. M. Mulkey, Office of the General Counsel, U.S. Environmental

Protection Agency, 4th and M Street, SW, Washington, (
DC 20460'

l 323. W. Muller, New York Institute of Technology, Old Westbury,
i NY 11568
! 324. Haydn H. Murray, Director, Department of Geology, Indiana
| University, Bloomington, IN 47405

325. J. V. Nabholz, Office of Toxic Substances, Environmental*

Review Division, Environmental Protection Agency, 401 M
Street, SW, Washington, DC 20545

326. William S. Osburn, Jr., Division of Ecological Research,*

Office of Health and Environmental Research, Office of
| Energy Research, Department of Energy, Washington, DC 20545
i

|

|

|

_



,_

30

327. C. H. Pennington, Materways Experiment Station, P.O. Box 631,
-

Vicksburg, MS 39180
328. T. T. Polgar, Martin Harie+ta Laboratories, 1450 S. Rolling

Rd., Baltimore, MD 21227 '

329. D. Policansky, University of Massachusetts, Boston, MA 02125
330. E. M. Portner, The Johns Hopkins University, Applied Physics

Laboratory, Johns Hopkins Rd., Laurel, MD 20810
331. E. Radle, Bureau of Environmental Protection, New York State

Department of Environmental Conservation, 50 Wolf Road,
Albany, NY 12233

332. P. Rago, School of Natural Resources, University of Michigan,
Ann Arbor, MI 48109

333. W. E. Ricker, Fisheries and Oceans Canada, Pacific Biological
Station, Nanaimo, British Columbia V9R SK6, CANADA

334. Paul G. Risser, Office of the Chief, Illinois Natural History
Survey, Natural Resources Building, 607 E. Peabody Ave.,
Champaign, IL 61320

335. D. S. Robson, Biometrics Unit, Cornell University, Ithae ,
NY 14850

336. F. J Rohlf, S+ ate University of New York, Stcny Brook,
NY 11790

337. Q. E. Ross, Power Authority of the State of New York,
10 Columbus Circle, New York, NY 10019

338. S. Saila, Department of Zoology, University of Rhode Island,
Kingston, RI 02881

339. E. Santoro, Technical Resources Branch, U.S. Environmental
Protection Agency, Region II, 26 Federal Plaza, New York,
NY 10278

340. W. E. Schaaf, Atlantic Estuarine Fisheries Center, National .

Marine Fisheries Service, Beaufort, NC 28516
341. C. N. Shuster, Jr., Office of Energy Systems, Federal Energy

Regulatory Commission, 825 N. Capitol St., Washington,
DC 20426

342. M. P. Sissenwine, National Marine Fisheries Service, Woods
Hole, MA 02543

343. P. N. Skinner, New York State Law Department, Two World Trade
Center, New York, NY 10047

344. L. B. Slobodkin, State University of New York, Stony Brook,
NY 11790

345. J. Strong, Regional Counsel and Enforcement Division,

)
U.S. Environmental Protection Agency. Region II, 26 Federal
Plaza, Room 441, New York, NY 10278

346. David Swan, Vice President, Environmental Issues, Kennecott
Corporation, Ten Stamford Forum, P.O. Box 10137, Stamford,
CT 06904

347. G. Swartzman, Center for Quantitative Science, University of
Washington, Seattle, WA 98195 ,

348. L. Tebo, U.S. Environmental Protection Agency, Southeast
Environmental Research Laboratory, College Station Road,
Athens, GA 30601 -



. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - . _ _ _ _ _ _ _

31

349. K. W. Thornton, Environmental Laboratory, United States Army
Corps of Engineers, Waterways Experiment Station,*

Vicksburg, MS 39180
350. C. J. Walton, Maine Department of Marine Resources, Fisheries

* Research Laboratory, West Boothbay Harbor, ME 04575
351. R. L. Watters, Division of Ecological Research, Office of

Health and Environmental Research, Department of Energy,
Washington, DC 20546

352. A. W. Wells, Ichthyological Associates, Inc., Delaware River
Ecological Study, 100 South Cass St., Middletown, DE 19709

353. Frank J. Wobber, Division of Ecological Research, Office of !
Health and Environmental Research, Office of Energy {
Research, MS-E201, Department of Energy, Washington, j
DC 20545 !

354. Robert W. Wood, Director, Division of Pollutant
Characterization and Safety Research, Department of Energy,
Washington, DC 20545

355. Ronald M. Yoshiyama, 1794 Isabella Ave., Monterey Park,
CA 91754

.

.

6

J

9

.- -

- -
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _


