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ABSTRACT

A system of computer programs is described that allocates the annual stocking
of brook, brown and rainbow trout, and coho and chinook salmon in the
Wisconsin waters of Lake Michigan. The program is written in Apple Pascal and
operates on an Apple II+ or Ile microcomputer. The user enters data on the
keyboard in response to questions by the program. Sociological, physical, and
ecological parameters are used to compute (1? the recommended number and size
of each species to stock by management zone, {2) the predicted catch by
species and fishery within zones, and (3) the predicted costs involved in
propagation and distribution of recommended stocking. Output is available on
a video screen or in printed form.
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"APPLE COMPUTER, INC, AND THE REGENTS OF THE UNIVERSITY OF CALIFORNIA MAKE NO
WARRANTIES, EITHER. EXPRESS OR IMPLIED, REGARDING THE ENCLOSED COMPUTER
SOFTWARE PACKAGE ITS MERCHANTABILITY OR ITS FITNESS FOR ANY PARTICULAR
PURPOSE. THE EXCLUSION OF IMPLIED WARRANTIES IS NOT PERMITTED BY SOME STATES.
THE ABOVE EXCLUSION MAY NOT APPLY TO YOU. THIS WARRANTY PROVIDES YOU WITH
SPECIFIC LEGAL RIGHTS. THERE MAY BE OTHER RIGHTS THAT YOU MAY HAVE WHICH VARY
FROM STATE TO STATE." '

SYSTEM.APPLE, SYSTEM.PASCAL, SYSTEM.MISCINFO, and SYSTEM.LIBRARY are
copyrighted programs of Apple Computer, Inc. licensed to Terrence R. Dehring
and/or Charies C. Krueger to distribute for use only in combination with the
Wisconsin DNR Lake Michigan Stocking Allocation Program. Apple Software shall
not he copied onto another diskette (except for archive purposes) or into
memory unless as part of the execution of the Wisconsin DNR Lake Michigan
Stocking Allocation Program, When the Wisconsin DNR Lake Michigan Stocking
Allocation Program has completed execution, Apple Software shall not be used
by any ‘other program.




" INTRODUCTION

The Wisconsin Department of Natural Resources (WDNR} has been actively
stocking salmonids in Lake Michigan since 1963. Rainbow trout (Salmo
gairdneri), brown trout (Salmo trutta), brook trout (Salvelinus fontinalis),
lake trout (Salvelinus namaycush namaycush), coho salmon {Oncorhynchus
kisutch), and chinook satmon {Oncorhynchus tshawytscha} have been stocked to
provide a sport fishery as well as to provide predatory controls for an
abundant alewife population. Stocking has been required to maintain the
fishery because natural reproduction of the salmonids does not occur to any
appreciable extent. Salmonid stocking has steadily increased since the 1960s
to the current annual levels of 5.5 to 7.5 million fish, These fish are
distributed along the entire Lake Michigan shoreline in Wisconsin from
Marinette to Kenosha.

The dependence of the fishery on stocking presents an unusual management
opportunity to potentially impact the fisheries in Tocal areas by altering the
numbers and species stocked each year. In Wisconsin, stocking decisions have
been made on an informal basis by local fishery managers within the WDNR.
Decisions about stocking were intended to optimize angling opportunities in
the trolling, pier, shore, and stream fisheries. As the fishery expanded,
however, the complexity of the variables that impact stocking decisions were
similarly increased. This increased complexity resulted in a need to identify
formal procedures for developing stocking recommendations for Lake Michigan
salmonids (e.g., Schuitz 1979).

In response to this need, Krueger and Dehring (in prep.) described a process
to develop annual salmonid stocking recommendations for geographically
specific zones in the Wisconsin waters of Lake Michigan. The allocation
process uses sociological parameters {catch objectives, angler species
preferences), physical parameters (availability of fishery facilities such as
humber of boat ramps, length of streams, etc.), and ecological parameters
(predator pressure on the forage base) to develop stocking recommendations.
The procedure was designed to optimize angler catch for all species except
lake trout. Lake trout stocking recommendations were determined by a separate
procedure and were based on the objective of population rehabilitation
(Krueger and Dehring, in prep.).

In this paper, a computer program is described that performs the salmonid
stocking procedure described by Krueger and Dehring (in prep.}. This program
is interactive with the user and requires information about a catch objective,
angler species preferences, number of lake trout available for stocking, and
the average weights of coho and chinook sailmon in the past two years. Output
includes tables of recommended stocking by species within management zones;
predicted catch by species within zones; predicted catch by species for each
fishery; projected cost of the recommended stocking; and the recommended lake
trout stocking by zone. The program described in this document is available
on magnetic medium {5 1/4-inch floppy diskette) from the authors at cost.



This paper should be used in conjunction with the document (Krueger and
Dehring, in prep.) that describes the procedure and should not be relied upon
to provide the computational details used in the stocking rationale
procedure. The computer model and how it implements the procedure will be
discussed here, rather than the procedure jtself.

METHODS

The computer version of the stocking procedure consists of eight programs and
six data files (Append. 1 and 2). The computer programs were written in Apple
Pascal and compiled using an Apple Pascal System ver. 1.1 software package
(Apple Computer, Inc. 1980). The compiled versions of the programs and the
data files are on one diskette {STOCK:), the non-compiled programs are on
another diskette (STOCK1:) (Append. 3}. Although there are two diskettes in
the model package, only one diskette (STOCK:) is needed to actually run the
. stocking rationale program (see Append. 4 for details). The second diskette
(STOCK1:) is needed when making program enhancements or minor modifications

(Append. 5). :

The programs were written to operate on an Apple II+ or Ile computer with at
least 48K RAM and a language board in slot #0, An 80 column integrated
circuit card in slot #3 attached to a monitor screen is optional, but hignly
desirable. The user enters data interactively using the computer keyboard.
Files are created or updated within the programs and stored on the program
diskette. Output is available through the monitor screen or through a
printer. Hard copy output can be printed on an Epson FX-80 or similar printer
interfaced to the computer via a Grappler+ or similar card in slot #1.
Switches in the printer hardware should be set to “"condensed mode" to allow
more than 80 characters to be printed per line,

PROGRAM DESCRIPTION

The program uses a dynamic allocation procedure that requires & catch and
stocking data base to be updated on a periodic basis and that the user provide
input each time the program is run. The program prompts the user for input in
an interactive fashion. Input required to run the program includes a catch
objective, species preferences on a percentage basis, the number of lake trout
available to be stocked, the weights of coho and chinook salmon for the past
two 'years, and the stocking locations for coho salmon. Using the input,
current values in the data files, and internally coded variable values, the
program computes a recommended stocking plan by species, size
(fingerling/yearling), and management zone (Fig. 1).

The program system consists of eight programs and six data files (Fig. 2,
Append. 1, 2, and 3). The programs are all self-run in response to user
inplit, thus no computer programming knowledge is necessary to run the model.
The first two programs are starter or driver programs which run
automatically. The next four programs relate to management of the data base.
The last two programs do the actual computations and provide output. The
mode? flow is cyclic, always returning to the driver program and/or an option
menu until the user wants to quit (see Fig. 2).
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Figure 1. Salmonid management zones in the Wisconsin waters of Lake Michigan.
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The first program ("Starter”, Fig. 2, Append. 1, 2, and 3) is run
automatically when the computer 1s turned on (referred to as a "cold boot") or
when the [RESET] key ([Controll[Reset] for Apple lle) is pressed (referred to
as a "warm boot"), The printer must already be turned on in order for this
program to execute properly. The program will display an introductory
narrative of the model on the monitor screen and will prompt the user for
input in order to run a driver program ("Starter2", Fig. 2, Append. 1 and 2).
Program Starter2 displays an option menu providing access to programs that
allow the user to input or update the data files, run the computational
program, or quit using the model (see Example Operation section). Program
Starter? scans three major data files and displays the age of the available
data on the monitor screen. This allows the user to immediately see if the
data fites are current or if they require updating with new information.

The next four programs ("PastCatchFile”, "Manipulator', "FisheryFacilityFile",
and "StockingFile"; Fig. 2, Append. 1 and 2) access and store information in
the data files. These programs are run by choosing one of the three
maintenance options given by menu in program Starter2 (see Example Operation
section). The programs allow the user to initialize or input the entire data
matrix for any of three files (past sport catch, fishery facilities, and
past/proposed stocking). Two of the data files, past catch and past/proposed
stocking files, can be updated to include a new current set of data without
inputting the entire data matrix. The program prompts the user for data in a
sequential fashion (e.g., catch by species by area by year by fishery).

The past catch file and the fishery facility file are read into internal files
where the percentage of each value by area and/or fishery is computed. These
percentage values are stored in separate files and used in program Rationale
(Fig. 2, Append. 1, 2, and 5) to compute the stocking priority rank of each
area for each species to be stocked. The past/proposed stocking file is used
in the computational program {"Rationale")} to compute the PAR or Predation
Adjustment Ratio {(Krueger and Dehring, in prep.).

Data are stored on floppy diskette as characters in text files. In effect,
numbers (both real and integer) are stored as their character equivalents in
character strings (e.g., the number 2 is stored as the character "2%, 123 is
stored as "1", "2", "3"). When they are read from the text file for use in
the program, they are read as numbers. While the program is running, the data
are used as numbers and converted to character strings if they must be stored
in a disk file again. For these reasons, the same variable name may be used
for a different data type (i.e., integer versus character string) in different
programs {Append. 1; VAR lists).

A1]1 the data files and compiled program code are stored on diskette STOCK:.
An extra copy of this diskette should be made before running the model. The
copy should be updated each time a date base file is input or updated.

The last two programs and the remaining data file are accessed through the
fourth option in the menu of Starter2. One of these programs, Rationale,
contains the computational portion of the model which executes the procedure
to develop the recommended stocking plan. The final program, Results, uses
data generated by program Rationale to make further computations and arrange
the data in a tabular form.



Program Rationale reads three of the data files: past catch by area and
fishery file {STOCK:PCENT,DATA), the fishery facility by area file
(STOCK:RESOURCE.DATA), and the past/proposed stocking file
(STOCK;HISTORIC.DATA}, and stores the information in internal memory

(Fig. 2). Using the two percentage files along with equations and ratios
described by Krueger and Dehring (in prep.), a tentative ranking for each area
by fish species is determined. These computations take place in procedure
RankSpecies (Append. 1, 2, and 5).

The program now asks the user to input information interactively on the
keyboard. The user is asked to provide a catch objective, angler species
preferences, the number of Take trout available to be stocked, the weights of
coho and chinook salmon for the last two years, and the locations to stock
coho salmon. When all the information is entered, the program determines the
number of each species to stock in order to meet the specified catch objective
in the species ratios given by the user. These values are computed using
stock/catch ratios based on historic data (Append. 1; Krueger and Dehring, in

prep..).

Coho salmon present a special case and are not distributed according to a
"species rank by zone. An alternative distribution procedure was developed
because of the known migration patterns of coho salmon in Lake Michigan
(Patriarche 1980)., To accommodate these migration patterns, an equation was
developed to calculate the proportion of coho to stock in each zone. The
proportions stock the majority of fish in the northernmost management zones
(excluding Green Bay) (Krueger and Dehring, in prep.). The remaining fish are
allotted in decreasing proportions to management zones south to the state
line. Green Bay receives the Towest allotment if it is chosen to be stocked.
The equation is as follows:

P; = {200/(n2 + n}) * (n-{i-1))
where
P; = the proportion of the total number to be stocked in zone 1.
i =1..n where 1 is the northernmost zone and n is either
Milwaukee-Kenosha or Green Bay.
n = the total number of management zones to he stocked.

These equations are incorporated into progrém Rationale in procedure RankCoho
{Append. 1, 2, and 6).

The next procedure in program Rationale (CheckForagePressure) is to compute
PAR, the Predation Adjustment Ratio, and SFI, the Salmon Forage Indicator.
These two variables are used to modify the recommended stocking (if necessary)
in order that excessive predation pressure is not exerted on the Lake Michigan
forage base.

L e s e




PAR is an index based on the total predation pressure that existed in the
Wisconsin waters of Lake Michigan in 1982, the predation pressure Tost due to
death of the oldest year classes, and the new predation pressure {recommended
stocking). This index is calculated using a "predation factor” that
standardizes the average annual forage consumption for each species relative
to chinook salmon (brook trout and coho salmon = 0.53, brown and rainbow
trout = 0.88; Stewart et al. 1981; Krueger and Dehring, in prep.). The
predation factor for each species is multiplied by the total number of that
species stocked to establish the year classes present in the Wisconsin waters
of Lake Michigan in 1982. The sum of these products (the Total Predation
Pressure in 1982: TPP82 = 24,293,610) was then used as the base figure to
compare future recommended stockings. Using 1982 as a base figure assumes
that the forage pressure that existed in Lake Michigan in 1982 was at an
acceptable level (Krueger and Dehring, in prep.).

To compare the PAR, the program calculates the lost predation pressure from
data contained in the past/proposed stocking file, and the new predation
pressure from the stocking recommendations just developed. These values are
used in the equation:

TPP82 - FLTPP - RPP

PAR = ——spp—FLTPP

where
TPP82 = the Total Predation Pressure in the Wisconsin waters of

Lake Michigan in 1982 (24,293,610).

FLTPP = the Future Lake Trout Predation Pressure (the number of
lake trout available to be stocked multiplied by its forage
consumption index of 0.88).

RPP = the Residual Predation Pressure, the total predation
pressure expected to be in the system one year prior to the
recommended stocking minus the lost (decreased) predation
pressure.

SPP = the Stocked Predation Pressure, or the predation pressure

expected from the recommended stocking.

The Salmon Forage Indicator (SFI) is used as a feedback mechanism from forage
populations to salmonid numbers, and is based on changes in the average
weights of coho and chinook salmon in the past two years (Krueger and Dehring,
in prep.). Stocking recommendations are modified based on the direction and
magnitude of change in salmon growth., This method of measuring the available
forage assumes that the forage base is comprised of evenly distributed
“populations. The ratio of salmon weights used in the program is calculated as
follows:

((weight of age II+ coho salmon in year t) + (weight of age I+ chinook
_ salmon in year t))
({weight of age II+ coho salmon in year t-T1) + {weight of age I+
chinook salmon in year t-1))

SFI




If the sum of PAR and SFI is greater than 2, then PAR and SFI are each set
equal to 1.  This step prevents the proposed stocking number from being
increased in excess of that required to achieve the specified catch objective.

A11 the recommended stocking Tevels are multiplied by SFI and PAR to determine
the final species stocking recommendations in procedure CalculateStocking
(program Rationale). The species stocking recommendations are then multiplied
by the tentative ranking for each zone by species calculated earlier in the
program (procedures RankSpecies and RankCoho)., These values represent the
recommended stocking of each species in each zone based on user input, the
data files, the PAR, and the SFI.

Finally, in procedure MinRequirements, program Rationale checks to make sure
that certain species in specific management zones receive a minimum stocking.
This step is required in order to ensure that adequate adult numbers return at
‘maturity to certain stocking sites where WDNR collects spawn for propagation.
Fertilized eggs are collected at Strawberry Creek (eastern Door County) for
‘chinook salmon, the Sheboygan River (Sheboygan-0zaukee counties) for coho
salmon, and the Oconto River {Green Bay) for rainbow trout. If the specified
zone is not receiving at least 10% of the total lakewide stocking, then the
program allocates 10% to that zone and deducts equal proportions from all
other zones being stocked to make up the difference.

These values now form the final adjusted stocking recommendations and are
stored, along with the user input that achieved them, in file
STOCK:RESULTS.DATA. The next program, Results, is automatically run at the
end of program Rationale.

Program Results is designed to provide output concerning the stocking
rationale program (Append. 1 and 2). Using the data stored during program
Rationale, five output tables are created. In addition to the tables, a 1ist
of the parameters used in the runstream is also available. These outputs are
made available to the user in a menu format and can be printed on the monitor
screen or the printer. The user may select to display the tables on the
screen, or to have all the output printed (see Example Operation section).

The 1ist of parameters is made availabie as an output to reference the
parameters that were input by the user to produce the stocking
recommendations. This is an especially useful Tabel when several scenarios
are being run and printed in a short time or to double check user input. The
parameter 1ist is always printed at the top of a printed output.

Table T follows the parameter 1ist and is a detailed report of the stocking
recommended by the program, using the catch objective, species preference, and
ecological data given by the user. The stocking recommendation is made for
“two years into the future to accommodate the hatchery production schedule.
Included in Table 1 are the recommended numbers of fingerlings and yearlings
of all species by area, total numbers of fingerlings and yearlings by species,
the total number of all fish by species, and the grand total of the entire
stocking recommendation. The program calculates the numbers of fingerlings
and yearlings to stock by using fingerling/yearling stocking ratios calculated
from past stocking practices (Krueger and Dehring, in prep.}. These values
are w;itten into program Results in procedure CalculateStocking (Append. 1

and 2).
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Farageters used in th

is i,

fatch ohiective @ 450060

fraferance for each species (4 ¢

Brock : 2
Brown @ 13
Rainbow ¢ 9
Ehinook & 47
Coha § 27

{ake trout available for stocking & 190QG00

Weight of chinook salsen in 1780 ¢
Weight of chinook salmon in 1984 3

Height of coha salaon
Height of coho saleon

in 1983 ¢
in 1984

3.40
4,80

3,84
5.55

Jable 1. Recomaended stocking levels for 1987 (nuabers of fishl.

Green Bay
fearlings
Fingerlings
fast Door County
Yearlings
Fingerlings
Kenaunee ko Hanitowot
Yearlings
Fingeriings
Shehoygan to Dzaukee
Yearlings
Fingeriings
Hilwaukee to Kencsha
Yearlings
Fingerlings

Total Yeartings
Total Fingerlings
TeTAL

21600
7400

15904
1100

43300
14700

30700
17300

17200
5800

144700
44300
194000

138100
137940

56200
35800

186700
179300

110400
109400

117500
114500

502900
598100
1201000

Green Bay

East Door Co.
Kewaunee to Hanitewoc
Sheboygan to Ozaukee
Hitwaukee to Kenosha

10TAL
QRIECTIVE
DIFFERENCE

14200

5800
[B400
£1400
12140

fainbow  Chinook Coho Total
98300 LY 690 258000
117700 305000 500 562000
A5200 (00 00 130060
4800 197000 060 309000
137000 400 900 361000
157006 512000 900 963000
92300 200 zH%006 536000
105700 453000 000 4BAOGD
103008 300 1430600  3Bi000
118000 403090 000 643000
475800 000 428000 1651000
545200 1970000 000 3143000
1021000 1970000 478000 4814000
1987 stocking.
fainbow  Chinook Coho Total
7700 30100 000 53360
3500 19400 100 29500
10700 404400 060 92200
7200 44700 74400 140600
8100 39849 37300 38200
AL 194440 fi1700 43700
40500 211500 §2{500 450000
-8% -8% -8%
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Table 3. Predicted cateh by fishery from the 1987 stocking,

Fishery Braok Brows  Rainbow  Chinook £oha Total
Trolling S04 24900 9400 38900 87100 221006
fier 3100 13700 9900 {2800 15200 34000
Shora 2000 14400 1940 8200 290 315400
Streas 2600 2000 9800 15260 £300 103100
TOTAL #300 42100 3306 1400 {11700 413800

Table 4. Predicted rearing and distribution costs to the state hatchery system
for the 1987 recosmended stocking.

Y T Lt e ek o g T T A L e A B e i e -

1981-82 Cost Stocking Numbers

Species  Fingerlings Yearlings Fingerlings Yearlings Total Cost
Brook Trout § 0,089 ¥ 0,248 49060 145000 § 49277.1
Brown Trout ¥ 0,102 $0.243 398000 603600 ¥ 2075iL,
Rainbon Trout ¥ 0,099 $ 0.225 a45000 476000 € 161028,
Chincek Salson § ¢.G14 ¥ 0,000 1970000 0000 ¥ 33460.0
Coho Salson $ 0,000 $ 6,225 8000 428000 § 94300.9
Total Cost $ 540376,

Table 3. Stocking recossendations for lake trout inte the Wisconsin
waters of Lake Hichigan.

Bistribution Recoarended
Hanagesent Zope Progertian Stocking
Clay Banks .21 214000
Hid-Lake Reef 4,50 300009
Kewaunee to Kenosha 0.29 290000
Total 1000440
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Table 2 is the output of the predicted catch by species and area from the
recommended stocking using past stock/catch ratios (Krueger and Dehring, in
prep.}. The predicted catch is summed by species and zone and the totals are
given on the table. Also in Table 2 is the original catch objective specified
by the user and listed by species. This value is compared to the predicted
catch from the final stocking recommendations by species and the difference is
given in percent.

Table 3 1ists the predicted catch from this stocking by species and fishery.

The percent .of the total catch predicted to be caught of each species by each

fishery is derived from the past catch data files (STOCK:PCENT.DATA). These

_values are summed by species and fishery. The catch totals by species will
agree with the species total Tisted in Table 2.

. Table 4 s the output of the predicted rearing and distribution costs
associated with the recommended stocking. Table 4 1ists the estimated costs
(based on 1981-82 costs) per fingerling and yearling of each species, the
total numnber of fingerlings and yearlings of each species recommended to be
stocked, the cost per species, and the total cost. The cost values are
written into program Results in procedure Tableda (Append. 1 and 2).

Table 5 is the output of the recommended stocking plan for the lake trout
available to be stocked (specified by the user) in the Wisconsin waters of
Lake Michigan. The management zones and the proportion of fish to be
distributed within each zone are taken from Krueger and Dehring (in prep.).
Thgsg)va]ues are written into program Results in procedure Tableb (Append. 1
an . . _

The final two options available on the menu given in program Rationale are to
(1} restart the program or (2) quit. Choosing. the option of restarting the
program will rerun program Starter2, once again giving the user the options of
updating any file or running the stocking rationale program. Choosing the

- option to quit transfers the computer into Apple Pascal mode.

EXAMPLE OPERATION

This section was written to provide a sample execution of the system as it is
. being run on the computer. We suggest that users read this section through
once and.then go through it again actually using the computer program,
following the steps listed, and entering the same data.

If you have received the diskette STOCK: from the authors, and it does not
include the four Apple Pascal system files listed in Table 1, Append. 3, they
will need to be written onto the diskette (see page 34 of Apple Pascal
Operating System. Reference Manual). These files can be transferred by
following the steps listed below:

Place Apple 1 Pascal diskette in drive 1 (#4).
Place STOCK: diskette in drive 2 (#5).

Turn computer on.

Type F. {for F (iler)

+ o«

O Ny
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5. Type 1. {for T (ransfer)
6. Computer will respond with: Transfer What File?
7. Type #4: file name.extension
(file name.extension from Append. 3)
8. Computer will respond with: To Where?
9. Type #5: file name.extension
10. Repeat steps 5-9 for each file
11, Type Q. for {For Q (uit)

The stocking rationale programs are self-driven, requiring only the insertion
of diskette STOCK: into disc drive #1 and turning on the computer and

printer. Although the programs are written in Apple Pascal, it is not
necessary to load the Apple Pascal system before running the programs. There
is sufficient Apple Pascal on diskette STOCK: to run the programs. The
program will activate the 80 column board (if one is available), set margins
on the printer, and present an introduction to the programs. The introduction
will appear as follows:

A program to allocate the annual stocking of salmonids
in the Wisconsin waters of Lake Michigan

This program develops recommendations on the species, 1ife
stage, numbers, and geographic distribution of salmonids to
be stocked in the Wisconsin waters of Lake Michigan.

Following this display is a menu.which offers you various file
creation or maintenance options. Also available is an option
to run the stocking program if the available data files are in
order.

While running the stocking program, you will be requested to
provide various information regarding catch objective, species
preference, salmon weights, etc. .Each time the program prompts
you for information, enter the data and press [RETURN].

If you are ready to continue, press [RETURN].

When you press the return key, a second program is run which scans three major
data files, prints the files (years), and prints options available on the
monitor screen in a menu format. Available options include re-initializing or
updating the data files, running the main program, or quitting. The menu
appears as follows:

*h% MAIN MENU *%%
A - Past Catch File

A file containing the past catch by species, area,
and fishery for the years 1981, 1982, and 1983.

14




B - Fishery Facility File
" A file containing data about the available fishery
facilties (boat ramps, piers, etc.) by geographic
area current through 1983.

C - Past Stocking File
A file containing the past stocking numbers by species from 1977
through 1984, and proposed stocking numbers for 1985 and 1986.

D - Stocking Program
If the data files appear to be in order, you may
~ choose this option.

E ‘ - QU'it.

Choose one option and press [RETURN].

The years listed in the first three menu options are variable and dependent on

data in the files. If option 'A', 'B', or 'C' is chosen, the program will

automatically run the corresponding program. Several questions are then asked.
by the program which will require the user to respond with various answers

" {see below for example).

Option 'A' is chosen to initialize or update the past catch file by running
program PastCatchFiles (see Append. 1). First, the program displays the data
file in a tabular form and provides the option of printing the file on the
printer. The program then asks the user, "Do you want to initialize the past
catch file (y/n)?" If your reply is yes, press "y". Do not press "y" at this
time unless you want to input the entire data file. The past catch of brook,
brown, and rainbow trout, and coho and chinook salmon by area and fishery for
three years (i.e., 1982, 1983, and 1984) is requested in sequential fashion
(i.e., Brook Green Bay 1983 Trolling:). After each catch value is typed in,
press [RETURN]. Periodially the program will stop prompting for data, and
disk drive #1 will be activated. While this happens, the computer is taking
~catch data stored in memory and writing it to disk in file STOCK:PAST.CATCH.

When the memory buffer is cleared, the program will resume requesting catch
data input until all the data is keyed in. The program will then display the
data on the screen to allow the user to check the keyed input against the
original data table for discrepancies. An option is again given to print the
data on the printer. -

If you had chosen not to re-initialize the past catch file (by keying in "
in response to the original question), the program asks, "Do you want to
update the catch file (y/n)?". This option is used when new catch data is

available. If you reply "y" for yes, the program reads the past catch file,
discards the oldest year of data and asks you for the most current year's data

~ (in sequential fashion once again). Here again, when all the data are
entered, they are displayed for the user to cross check for errors.
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If there are no errors to correct, the program runs another program:
Manipulator (see Append. 1}, Program Manipulator reads the past catch data
file, computes an average catch for the past three years by species and area,
and determines the percentage of catch by species for each area and fishery.
These data are stored on diskette in file STOCK:PCENT.DATA.

The introductory program which displays the main menu is then re-run, allowing
you to update the other files, run the main program, or quit.

Option "B" should be chosen if there are any changes in the fishery facility
file (i.e., development of new boat launching facilities, stream areas closed
or opened to snagging, etc.}. Choosing Option "B" causes program
FisheryFacilityFile ?see Append. 1) to be run., First, the data in the file
are printed in tabular form. Next, the user is offered the option of having
the data printed on the printer. Then the program asks, "Do you want to
update the facility file (y/n)?" If any change must be made in the file, the
entire matrix must be entered. If you réspond "y" for yes, then the program
requests the year for which the data is current, and the size, length, or
number of each facility by area. The data are stored on diskette in file
STOCK:FACILITY,DATA, After all the data are inputted, the program prints the
values on the screen to allow the user to check the keyed input against the
original values, If the values are correct, the percentage of each facility
type by area is computed, the values are printed on the screen for inspection,
and then stored on diskette in STOCK:RESOURCE.DATA. After this step is
completed or if you typed "n" for the preceding question, the main menu
program is run again.

Option “C" on the main menu is selected if new stocking data or proposed

- stocking data are available. If option "C" is chosen, program StockingFile is

run (see Append. 1). The first question you are asked is: "Do you want to

re-initialize the historical stocking fite (y/n)?". Answering "y" for yes

~will require entering the entire matrix. This should only be done to correct

errors in previous data. Answering "n" will prompt another question: "Do you

. want to update the historical file to include new stocking and/or proposed

. stocking data? {y/n)". Answering "y" for yes will prompt the next question of
‘whether you want to fnput new actual stocking (for the past year) and planned

- stocking data (current and next year), or merely change the planned stocking

data. Both options are available.

After entering the stocking and/or planned stocking values, the data are
stored on diskette in STOCK:HISTORIC.DATA. The program then 1ists the data
contained in the file in tabular form and offers the option for a printout to
be made. Again, the program reruns the main menu, returning the user to the
beginning of the program.

The Tast two options on the main menu are "D" and "E": Option "D" runs the
main stocking rationale program, and Option “E" allows the user to quit the
program. Choosing option "E" puts you out of the stocking rationale programs
and into Apple Pascal,
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If the user chooses Option "D", the program runs program Rationale, the main
computing program of the stocking rationale program system (see Append. 1 and
6). The program reads the past catch percentage values for zones and
fisheries (STOCK:PCENT.DATA) and the percentage values of facility by zones
(STOCK :RESOURCE.DATA). By using predetermined weighting values for past catch
and fishery facilities, a tentative ranking is arrived at for each zone by
species (see procédure RankSpecies; Append. 1, 2, and 5).

The tentative}ranking'va1ﬁes are stored internally. The past stocking and
proposed stocking values are read from diskette file STOCK:HISTORIC.DATA and
stored internalily also.

The program now requests data from the user. The first input requested is the
catch objective exclusive of lake trout and exclusive of the moored boat
angier catch. If the value provided is less than 50,000, the catch objective
defaults to 50,000. If the value given by the user is more than 1,000,000,
the catch objective value defaults to 1,000,000, These default values help
prevent the program from “bombing” or causing a fatal interpal error. If the
program does bomb, a message will appear explaining the problem and telling
_f_y0u;what‘;o.do to start over (i.e,, press the spacebar).

Additional infermation requested by the program includés the percentage of the
catch objective for each species, the current year and month, the number of
lake trout available to be stocked, the weight of coho and chinook salmon in
the past two years, whether or not you want to stock coho salmon in Green Bay,
~and how far north in Lake Michigan you want to stock coho salmon, The actual
_;§u$stjonsuas they appear on the monitor screen with sample responses are given

elow: L S '

What is the total caich objective'for sportfish in the Wisconsin
waters of Lake Michigan exclusive of lake trout and moored
boat angler catch?: 450000 [RETURN]

List the percent of the objective preferred for each species:
They must sum tq_100!

Brook : 2 [RETURN]

Brown : 15 [RETURN]

Rainbow: 9 [RETURN]

Chinook: 47 [RETURN]

Coho : 27 LRETURN]

What is the current year?: 1985 [RETURN]

What is the current month? (Jan =1, Dec = 12): 12 [RETURN]

'f H6ﬁﬂméhy'jaké tﬁout_are‘avaiTab1e to be stocked in the Wisconsin waters of
Lake Michigan in 1987?: 1000000 [RETURN]
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Fish weights must be greater than 0.0.

What was the weight of age I+ chinook salmon in 1985: 5.4 [RETURN]

What was the weight of age I+ chinook salmon in 1984: 7.8 [RETURN]
~ What was the weight of age II+ coho salmon in 1985: 5.86 [RETURN]

What was the weight of age II+ coho salmon in 1984: 5.55 [RETURN]

Do you want to stock coho salmon in Green Bay? (y/n): n [RETURN]

What is the northernmost zone on Lake Michigan where coho
are to be stocked?

A) East Door County
B} Kewaunee-Manitowoc
C} Sheboygan-0zaukee
D} Milwaukee-Kenosha

~ Choose one: C [RETURN]

Using the entered data, the tentative rankings, and the historic stocking
file, stocking recommendations are arrived at and stored on diskette in file
STOCK;RESULTS.DATA, Program Results is then run automatically. This program

. reads the data from diskette file STOCK:RESULTS.DATA and stores the values
internally. This process takes about 20 seconds.

 Summary tables of the stocking recommendations are also constructed with

" program Results. The tables can be viewed on the monitor screen or printed in
?a{$ copy form., The available output options are given in a menu format as
ollows:

OUTPUT CHOICES

Parameters used in this run.

Table 1. Summarization of recommended stocking levels.
Table 2. Predicted catch levels by area.

Table 3. Predicted catch levels by fishery.

Table 4. Projected cost of stocking.

- Table 5. Lake trout stocking recommendations.

Print a1l of the above.

Restart the progran.

Quit.

D OMMoOoOOm >
1

Select one Tetter and press [RETURN]: G [RETURN]

- For our demonstration, we chose Option "G" and printed all of the tables. The
printout, with the details we have selected, appears on the following pages.
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APPENDIX 1.

Program 1istjngs.
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PROGRANK Starter;
HSES CHAINSTUFF)

VAR
Reply 1 Charg
Printer 1 Interactive;

PROCEDURE Rollksy

BEGIN
REWRITE (Printer, 'FRINTER: "};
KRITELN {(Printer, CHR{27) ,CHR(108),CHR{fS)};
CLOSE (Printer}

ENl;

PROCEDURE FirstFrase;

BEGIN
HRITELH; .
YRITELN & progras to allocdte the annwal stocking of salsonids’)y
HRITELY O in the Wisconsin waters of Lake HMichigan');

HRITELH; HRITELMN; HRITELH;
HRITELH {'This program develops recompendations on the species, jife’)y
HRITELM {'stage, nusbers, and geographic distribution of salaonids te');
HRITELK (“be stocked in the Hisconsin waters of Lake Michigan. 'y
BRITELN; :
HRITELH (‘Following this display is a menu which offers you various file’);
WRITELM (‘creation or maintenance options. Also aveilable is an option’)y
HRITELN ("o run the stocking prograe if the available data files are in'};
URITELN {order.’);HRITELY;
HRITELN {’Hhile running the stocking prooras, you will be reguested to');
WRITELN (‘provide various inforeation regarding catch objective, species’);
HRITELN {‘preference, salgon weights, stc. Each tiae the program prospts‘);
HRITELN {'you for information, eater the data and press (RETURN},');
HRITELN; BRITELW;
HRITE  ("If you are ready to continue, press (RETURN> : I3
READLN (Replyl; WRITELN; HRITELN

EHD;

BEGIM

Rollfsy

Firstfraas;

SETCHAIN {'STOCK:STARTUR")
EKD,
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PROGRAH Starter?;
USES CHRINSTUFF;

VAR

BataFile 1 Texiy

L¥ri, C¥r2, C¥r3, FYr, SYri, S¥rZ, SYr3 @ Inieger;
Answer, Reply 3 Chary

PROCEDURE GetCatehbatay

BEGIH
RESEY {(DataFile, 'STOCK:PAST.CATCH');
READ {DataFile, C¥rl, C¥r2, CYrd);
CLOSE (Datafilel

N

PROCEDURE BetfacilityData;

BEGIN
RESEY {DataFile, 'STBER:RESOURCE.DATA');
READ {DatafFile, Fir);
CLOSE {DataFile)

ERI

PROCEDURE BetStockDatay

REGIN
RESET (bataFile, "STOCK:HISTORIC.DATA');
READ {DataFile, 8Yri, 5Vr2, 5¥r3)
CLOSE {BataFile)

ENBj

PROCEDURE HeauHeader;

BEGIN
HRITELN (" tir HAIN HENU #3°);
WRITELH; WRITELN;

WRITELN (* A - Past Catch File'};

 WRITELN € # file containing the past catch by species, area,’}s
HRitlE ¢ ang fishery for the years ',C¥rl:d,", *,D¥rZ:d)y
WRITELN {7, ",CVr3:d, ")
YRITELH;

END;

PROCEDURE Hainkenu;

BEGIN
HencHeader;
YRITELN B - Fishery Facility File'};
WRITELN f file containing data about the available fishery'};
BRITELH facilities (hoat ramps, piers, etc,) by geographic'}i
RRITELN {7 area current through “,F¥ri4,". ')
HRITELN;
HRTIELH {7 C - Past Stocking File'};
HRITELN ¢ f file containing the past stocking nusbers by °);
BRITE (7 species fros ', {5Vri-7i:4," through ",8Vrizd,", and '}

WRITELK (‘oroposed’d; 93




SRITELH ¢ stocking nusbers for’,5¥r2:3,° and’,5¥rd:3,". "}

WRITELM;

BRITELH {° D - Storking Prograe’l;

HRITELN (° 1f the data files appear to be in order, you may'};
URITELM choose this option, '}y WRITELH;

HRITELH ¢° £ - Buit’); HRITELN;
HRITE  {"Chopse one option and press {RETURN} 1 '}
READLN  {Answer}y

EHDs

PROCEDURE GoFishj

VAR
ptions 1 SET OF Lhar;

BEGIN
Bptions 1= {°8°,,'E", "a"..7e'}
IF NOT {Answer IM Options) THEH HainMenu;
EASE Answer OF
‘A, 'a’ ¢ SETCHAIN {"STOCK:CATCHFILE Y
‘B", ‘b’ 1 SETCHAIN ('STOCK+FACILITY');
‘€7, 'c’ 3 SETCHAIN {'STOCK:STOLKING");
‘b, ¢ SETCHAIN {*STOCK:RATIONAL")
EHDy
END;

[ = e}

BESIN
Getfatchbata;
SetFacilityData;
BetStockData;
HainHenuy
fioFish

END.
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FROGRAY PastCatchFile;
USES CHAIMETUFF,
TYPE

Spp = (Brook, Brown, Rainbow, Chinook, Cohol;
firea = (GreenRay, EastDoor, KewMan, Sheb0z, MilKeni;

Fishery = {Trolling, Pier, Shore, Streasly

YrCatch = {Ernt2, Crntl, Cratdy{#Crat = Curreat Vr, Crotl = Cureent Yr - 1#)

Sppbata = ARRAY [Brook,.Coho, GreenBay..Milken, LrotZ..Crnt,
Trolling..Strean] OF String;

VAR

FishryType © Fishery;

Speeias ¢ Spp;

¥Yre 1 Yriatchy

Tane : Areay

TeapFile : Spphata;

Catchfile, MewCatchFile 1 Texky

Fehrylbl, Spplbl, Yrlbl, Zonelbl : Stringy
CatchNusber, CY, CV2, CY1, TY0, Vear : Stringy
finswer, Reply 1 Chary

¥, Nusber, Option ¢ Integer;

LongHus ¢ Integer{3];

Hewlus @ Realy

NCY, NCYZ, HCYD, REYD @ 1980..20003

Hedium ! Interactive;

FriatGut : Boolean;

PROCEDURE PrintFile;
PRGCEDURE SotlInputy

BEGIN

HRITE ('Do you want & print out of these values? ly/nk: '}

READLN - {Answer}y

If (Answer = "Y'} OR (finswer = "y') THEH

BEGIN

CLOSE (Hedium)y
Printfut 1= True;
PrintFile;
BRITELH (Hedius, CHR(27) EHR{10B) ,CHRUIS)Y
LLOSE (Hediua)y '

END

ELSE BESIN
GOTOEY (3,234
WRITE  {“Press {RETURN) to contimuer “};
READLN {Repiy};
CLOSE (Hedius);

END;
END;

PROCEDURE ReadDatay

BEGIN
[F PrintDut THEN 285
BEGIH
RESET {Hedium, 'Printer: ')




HRITELH (Mediua, CHR{27),CHR{1087,CHR{O)};
EHD
ELSE RESET {Medium, 'Consoler 'Y
IF HOT PrintOut THEH
BEGIH
HRITELN (Medium, ‘Reading data file...’};
RESET (CatchFile, 'STOCK:PAST,CATCH');
READ  ifatchFile, HCYZ, NOYE, HOYOM,
STR (NCYZ, L¥21y
ETR (NEYL, LY1);
STR (NCYG, CYO);
FOR Species:= Brook YO Coho D8
FOR Zone:= GreenBay 0 HilKen DO
FOR Yrsi= Crot2 TO Crot OB
FOR FishryType:= Trolling YO Stream DO
BEGIN
READ {LatchFile, Longluel;
STR {Longlua, CatchNusber);
TeepFile [Species, Ilone, Yrs, Fishrylypel := CatchHuaber;
ENB; (¥FishryType Loop Sectiont)
LLOSE {LatchFile);
HRITE (CHRII2});
EMD;
ERD;

BEGTH
fieadbata;
GOTOXY {0,5};
HRITELH (Medival;
HRITE  (Hedium, 'These are the values currently in the past sport catch’)
WRITELN (Mediua, ' file.’)y
HRITELN (Mediua)y
FGR Species := Brock T0 Coho DO
BEGIN
EABE Species OF
Brook ¢ Spplbli="Broek Trout’
Brewn " : Spplbl:i="Brosn Trout';
Rainbow : Spplbl:="Rainhow Trout';
Lhinook : Hpplbl:="Chinook Saleon’y
foho 1 Spptbls="Loho Balaen®
END;
HRITELN (Hedium, Spplbl, ° catch values in the past catch file.');
HRITELN (Hediua)y :
HRITE  {Hediuam,” °110,'Green Ray':17, Eastern Door":25)4
HRITE  (Hedium, ‘Kewaunee-Hanitowoc':27,Sheboygan-Bzaukee’:24};
HRITELN {Hediua, "Hilwaukee-Kenosha'1Z24};
HRITE  (Mediug, ‘Fishery *,EYZ,CY1:8,0Y0:8)
FOR Zone := EastDpor TH HilKen D6
BEGIN .
HRITE {Medium, CYZ:B, EY1:8, CY0:B);
EXD;
BRITELN [Mediua);

1

1

HRITE  (Hediwm, ' -----m=mmmmmmm oo oo oo oo e e )
HRITE  (Hedium, wem=wmsomme s c s s s s e e '

WRITELN {Mediug, ' -----r=r=-ne=mmmrememccemeeeee 1
FOR FishryType t= Trolling 10 Streas B0
BEGIN
EASE FishryType OF
Trolling & Fshrylbi
Pier 1 Fshrylbl @

* Trolling '3 26
' Pier i

1 1}




Share 1 Fshrylbl := ° Shere i
Straag : Fshryldl i= * Slress '
END3
HRITE (Mediuas, Fshrylblly
Fik Ione := GreenBay TO Hiiken 8
FOR Yrs := Crot2 10 Crot DB
BEGEN
HRITE {Medium, TespFile ISpecies,Zone,Vrs,FishryTypelsil}
WRITE (Mediue, " "33}
EiDy
WRITELH {Hedius}y
KB4
BRITELH (Hediual;
EN)y
HRITELN (Hediuely
IF HOT Printlut THEW Betlnput;
2

FROCEDURE GetMusher (VAR Humber:Striagh;

TYPE
SetffChar = SET OF Chary

VAR
81 : String H1Y
STemp : Siring [12];
0KSet ¢+ SET OF Char;

FUNCTION GetChar {(OKSet : SetDiChar} & Char

VAR
EH ¢ Char;
Bood ¢ Poolean;

BEBIN
REPERT
READ (Keyboard, CHy
IF ECLH {¥eyboard) THEN CH := CHR{13};
Bood = CH IN OKGet;
IF HOT Good THEN WRITE {CHRIT))
ELSE IF CH IN ['0°..79",". ") THEN HRITE (CH};
UNTIL Good;
fetlhar 1= CH;
AHE

BEGIH
DESet 1= 17077, Tl
5t:=" "
STeap 1= "'}
REPEAT
IF LENGTH (5Teap) = 0 THEN 5i{1) := BetChar {O¥Set + (CHR{I3}])
ELSE IF LENGTH (5Teap) = {2 THEN S1{1] := GetChar (ICHR{LZ), CHR{EH])
ELSE §1{1} := GetChar {OKSet + CCHR{IJ), CHRIB}1};
IF 5101) 1M OKSet THEM STeap := CONCAT (STeap, 51}
ELSE IF 51111 = CHR{B} THEN '
BEGIN
BRITE {CHR{B)I; WRITE (' "} WRITE (CHR{B)};
DELETE {5Temp, LENGTH {(&Teap), 1))
END3 27
UNTIL (5171} = CHR{13)) AHD {LENBTH (STeap) {3 O}y




Nuaber := $Teap;
END;

PRECEDURE InitializeFile;

BEGIH
Write {'Do you want to initialize the past catch file (yin)"')-
Readin {Answeri;
HHILE tAnswer = ‘y'} OR (Anseer = 'Y') DD
BEGIN
Option := Iy
REWRITE (CatchFile, "STOCK:PAST.CATTH g
CatchNuaber := "1980 1981 19823
WRITELN (CatchFile, EatchNunber)'
FOR Species:=Brook 10 Coho 00
REGIN
LASE Species OF
Brook  : Spplbl:="Brook Trout'
Brown ¢ Spplbli="Brows Trout'y
Rainbow ¢ Spplbl:="Rainbow Trout';
Chinook ¢ Sppbhli="Chinnok Salsmon’y
Coho  : Spplbli="Coho Saleon’
ENDy
FOR Zone;=BreenBay TO MilKen Do
BEGIM
CASE Zone OF
GreenBay 1 Zonelbl:= 'Breen Bay';
EastDoor ¢ Ionelbl:= 'East Door County's
KewMan ¢ Jonelbli= '¥ewaunee to Manitowor’y
Sheblz ¢ Zonelbl:= 'Sheboygan to Graukee’;
Milken 1 Zonelbli= 'Milwaukee to Kenosha'
END;
FOR Yrs:=Crnt2 70 Crat OO
BEGIN
CASE Yrs OF
Ernt2 ¢ Yrlbli= "1980°;
Erati » Yribli= '1981";
Crnt 1 Yribi:= 19827

ENB;
FOR FishryType:=Trolling to Streas 00
BEBIN
CASE FishryType OF
Trolling ¢ Fshrylbli= 'Trolling’;
Fier ! Fshrylbli= 'Pier 1
Share ¢ Fshrylhli= 'Shore '
Streae : Fshrybbli= ‘Stream
END;

WRITE (Spplbl,”  *,Zonelbl,” ' Fshrylbl,” ' ¥ribl, *

GetNuaber (CatchNuaber};
BRITE {CatchFile, CatchNusberl; -
HRITE {CatchFile, * )
ENB; {#Fishery Loop & Write Section¥)
END; (#Year Loop Section#)
WRITELN (CatchFile}
END; {#lone Loap Saction#)
EXD; (#Bpecies Loop Secticn®) 28
CLOSE {CatchFile, LOCK);
HRITE (CHR{ID)};
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PrintBut := False;
FrintFile _
¥RITE (Do you wish to re-eater the values in the file (y/n)? 14
READLH {Answerly
YRITE {CHRUIZY )
EHD; [#HKILE LOOPE)
ER

PROCEBURE ReadidFile;

RERIN
RESET (CatehFile, "STOCK:PAST.CATCH'
READ (Catchfile, HCYZ, NCY1, HEYO)
§TR (NCYZ, L¥2)
§TR (NCY1, LYt
STR (NCVO, CYON ‘
WRITE {'The present catch file contains data from '};
BRITELHL €v2,7, *, LYY, ", and ",C¥03;
FOR Speciesi= Brook TG Eche DO
FOR lone:= Greenbay TO Hilken DO
FOR Yrsi= Crat2 YO Crat BO
FOR FishryType:= Trolling 7O Streaa D0
BEGIN
READ {CatchFile, Huaberly
§TR (Nusber, CatchHuaber):
TeapFile [Spories, Ione, Yra, Fzshryfypel HES tatchH&sber'
EMD; (#FishryType Loop Sectiond)
CLOSE (CatchFilels
EXDy

PROCEDURE CopyFile;

BEGIN o
REHRITE (MewCatchFile, 'STOCK:PAST.CATCH';
YRITELN (MewCatchFile, CYL," ,CVD," °,C¥);
§0R Species := Brook to Coho DO
FOR lone := GreenBay to Milden 00
BEGIN
FAR Yrs := Crat? to Crnt DO
FOR FishryType ¢= Trolling TO Streae DO
BEGIH
CatchMusber:=TeepFile {Species, Ione, Yrs, FishryTypely
HRITE {HewlatchFile, CatchNumber);
BRITE iMewCatchFile, " “)}
EKE;
HRITELN (HewCatchFile!
END;
CLDSE (Nenlatchfile, LOCK)
EXD;

FROCEDURE Updatefile;

BERIN
HRITE (Do you want to update the cateh file ly/mi%r ')
READLN (Answer}; ‘
BHILE (Bnswer = "v') R (Answer = "Y'} Ol
REGIH g
fption 3= 13 29
Read0ldFile;
YRITE ("What is the current year?: ‘i




READLN {Yearly

IF HCY = [NCYQ + [} THEN
BESIN

ETR {NCY, EY);

FOR Species ¢= Brook T0 Coho DO

BEGIN
LASE Species OF
Brook 1 Sppibl := ° Brook
Brown @ Sppibl := * Bresn 7y

Rainbgw: Spplbl :

Ehinook: Spplbl

Cohe 4 Spplbl :
END;

-~

LU I T I | I 1

' Rainbow ';
" Chinook
' Cohe

FOR Zone ;= GreenBay TO Milken DO

BEGIN
CASE Zone OF
BreenBay ¢ Ionelbl
Easthoor ¢ Zonelhl
KewMan ¢ Ionelbl
Sheblz ¢ Zonelbl
Hilken : lonelh!
END;

* Green Bay '
* East Door Co. 'y
" Kewaunee to Manitowoc '}

' Sheboygan to Dzaukee '

" Hilwaskes to Kenosha '

FOR FishryType 1= Irulling'TD Streaa OO

BEGIN

CASE FishryType OF

Trolling & Fshrykbl :

" Trolling 3

Fier v Fshrytbl 1= * Pier '3

Shore 1 Fshrylbl := ' Shore

Streas @ Fshrylb} := ° Streas
END;

JeapFile [Speries, one,

Ernt2, FishryTypel :=

TeepFile [8pecies, lone, Cratl, FishryTypel;
TempFile [Species, lone, Cratl, FishryTypel) i=
YeapFile [Species, lone, Crot, FishryTypel;
WRITE (Spplbl, Tonetbl, CY, Fshrylbl,” :°1j
Gethusher {(CatchNuaber);
TempFile {Species, lone, Crnt, FishryTypel := CatchNuaber;

END;
END;
ENDy
END
ELSE CY1=0Y9y
EopyFiley
Answer 1= ‘N’
EKE;
END;

BESIN
fption 1= 0
HRITE {CHR({21)} BOTDLY (0,5
PrintDut 3= Falsge;
PrintFile;
HRITE {CHR{ID));
InitializeFile;
HRITE (CHR(121)y
lipdatefiles
WRITE (CHR{I2})4

3
}

IF (Dption = 0} THEN SETCHAIN ('STOCK:STARTUP‘)
ELSE SETCHAIN ("STOCK:NAMIPULATE"}

Elp,
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PROGRAY Hanipulator)
USES CHAEHSTUFF;
TYPE

Spp = (Brook, Brown, Rainbon, Chinook, Coholj

frea = (GreenBay, EastDoor, KewMan, Sheblz, HilKen);
Fishery = (Trolling, Fier, Shore, Blrean);

Irlatch = (Erni2, Erntl, Erntdy

dreaFile = ARRAY [Brook.,Coho, GreenBay. . Hilken] OF Realy
FshryFile= ARRAY [Brook..Beho, Troiling..Streaml OF Realj

AR

FisheyType @ Fishery;

Species 1 Spp;

tone ¢ frea

Yrs 1 Yriatch;

fatchFile; PercentFile @ Tent;
Huabers, PCatch @ String;
fireafank : Areafile;

FshryRank 1 FshryFile;
Prlatch, H ¢ Integer; ‘ S
Catchilugber , AreaTotal, PerCatch, TotCatch, Total : Real;
TraliCatch, PierCatch, Sharfabch, Strelatch @ Realy
fiverage, TotAvg : Realy

PROCEDURE Printinfo;

BEGIN
REHRITE {PercentFile, '"STOCK:PCENT.DATA'};
FOR Species := Brack to Coho DO
BEBIN :
fOR Ioae := BreenBay 70 HilKen 0D
BEGTH
Perfatch := AreaRank [Species, lonel;
Priatch 1= TRUNC {PerCaktch # {0900};
STR {FrCatch, PCatchi
URITE (Percentfile, PLatch,” ')}

ENI; -' :
FOR FishryType := Trolling TO Streas DO
BEGIN _ B
PerCateh := FshryRank [Species, FishryTypel;
Priatch 1= TRUNC {PerCatch £ 10000);
STR (Prlateh, PCatch);
WRITE {(ParcentFile, Platch," ‘)
END;
HRITELKR {PercentFilel
EHDy
LLOSE (PercentFile, LOEK)
NGy
BESIN

RESET (CatchFile, STOCK:PAST.CATCH ),
READLY {(Catchfile, Huambersi; - 31
FCR Species:= Brook 79 Coho I8

BEGEN




Trolllatch 5= 03

FierCatch = 03

ShorCateh = {3

StreCatch 3= 0;

CatchXumber:= 0

TotCatch 1= Oy

Tothvg 1=

Nzl

FOR Zone:= GreenBay TO Mil¥en DO

BEGIN

fArealetal i= &
fverage 1= @4
FOR Yrs:= CratZ 70 Crat DO
BEGIN
Total 1= @
Ni= R+ 1y
FOR FishryType:= Troiling TD Stream 20
BEGIN
READ {CatchFile, CatchNusber};
Jatal 1= Tatal + CatchNumber)
CASE FishryType OF
Trolding ¢ TrollCatch := Trolllatch + CatchNuaber;
tier 1 PierCatch = PierCatch + CatehNusber;
Shore ¢ ShorCatch ¢= Shorfatch + CatchNumber;
Stream ¢ StraCatch := StreCatch + CatchNuaber
END;
TotCatch 3= TotCatch + Catchiuaber
END: {¥FishryType Laop Section#)
fireaTotal 1= AreaTotal + Total;
END; (2Species FOR¥)
fverage := Arealotal / 3y
fraafank [8pecies, lanel := Average;
Tothvg 1= TotAvg + Averagey

END;
FGR Ione 3= GreenBay Y0 MilkKen DO
BEGIN
freaRank [Species, Zonel := AreaRank (Species, Zone} / Totfvg
END;
FOR FichryTyper= Troliing TD Streas DO
BEGIN

LASE FishryType OF

Trolling ¢ FshryRank {Species, Troilingd := TrollCatch / TotCatch
Pier : FshryRank {Species, Pier] 1= PierCatch / TotCatch;
Shore ¢ FshryRank [Species, Shore]l  := Bhorfatch / Totlatch;
Strean : FshryRank {Species, Streas] = Stralatch / Totatch
ENDy
ENDy

END;

CLOSE (CatchFile)y

FrintInfoy

SETCHAIN {'STOCKsSTARTUP')

END. (#Prograat)
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FROBRAK FisheryFacilityFiley
LSES CHAINSTUFF,
TYFE

rea = (GreenBay, EastDoor, KewMan, Shebfz, MilKen};

Facility = (Ramps, Hoored, Piers, Shrline, Stralngth, CloseSnag, Openfinagly
FacRez = {Boats, FishingPiers, ShoreLine, AnglingStream, SnaggingStreanal;

FacData = ARRAY [GreenBay..Hilken, Ramps..BpenSeagd OF Realy
FacHeasures = ARRAY {BreenBay..Hilkea, Roats..SnaqgingStreaal OF Real;
SetGiChar = SET OF Charj

YRR

Tone 1 Areay

Fax @ Fagility;

Res : Fathes;

Bata ¢ FacBala;

Reshata 1 FacHeasures)

Faclbl, Ioaglbl @ String;

FacHugher, StrHusber, ResNumber, Year : String;
facFile, ResFile @ Text;

finswer, Reply 1 Chary

Nugber 1 Inteqger

TotRasps, TotMoored, TotPiers, TotShare, TotStreas, TotMoSnag, TotSnag
FazHumber @ Realj

Hediug : Interactive;

Printout : Boolean;

PROCEDURE FrintFacFile;
PROCEDURE Getlnpul;

BEGIN
YRITE ("De you want a print out of these values? ly/n}t '}y
READLN {Answerl);
IF {fnswer = ¥’} OR lAnswer = "y'1 THEN
BEGIN
CLOBE (Hediuej;
PrintBut t= Trus;
PrintFacFile;
CLOSE (Hediualj
END
ELSE BEBIH
gOTOXY (0,23} )
YRITE  {'Press <RETURM: to continue: '}
READLH {Reply};
CLOSE {Medium}y
- EHD;
ENDy

BESIH
IF FrintOut THEN RESET (Hedius, 'Printer: )
FLSE RESET (Mediuw, 'Console: °1; '
IF NDT PrintDut THEH o
BEGIN
HRITELH {Hedium, ‘Reading data file...'); 33
RESET {FacFile, 'STOCK:FACILITY.DATA};
FOR Zone := breenBay T Milken DO

i Realy




£

H

END
BOT0X
HRITE
HRITE
KRITE
¥RITE
WRITE
HRITE
HRITE
HRITE
HRITE
HRITE
FOR I
BES

L

E
H
Fa

END
HRIIE
IF M0
ERD;

PROCEDY

BEGIK

REXRITE
HRITELN
FOR Ion

BEBIN
FoR R
BEG

L

E

FOR Fax ¢= Rasps TO JpenSnag DD
REGIN
READ {FacFile, FazNumber};
Data {lone, Faxl t= FayNusber;
END;
LOSE (FacFilely
RITE (CHR{I1Z)};
H
Y (0,3}
{Medium, 'These are the values currently in the fishery facility'};
LN (Medium, * file.’}y
LH (Hedium};
LN (Hediva,” ":6%, 'Hiles of Streas’); )
{Hedium, 'Management Ruaber’, "Musber of 114, Feet of ":1i};
LN (Hedius, 'Miles of ":12,'Closed to'i73, Open fo':tily
{Madium, "lone’:7,'of Ramps’':13, Moored Boats'iid, 'Piers’:9);

LN (Hediua, 'Shoreline':id,'Total':10, Snagging’:1l, Snagging’tid)y
{Hedium, '----m-m-smooemesmss e oo H

LH fHediug, "=-----m-mmmmmommmemmemms s B H

one i= GreenBay 10 Hilken DO

IN

ASE lone OF

GreenBay 3 Ienelbl:= 'Breen Bay
EastBoor : Zonelbi:= 'East Door’
KenMan ¢ lonelbli= "Kepe-Mntc'
Sheblz 1 Zonelbl:i= 'Sheb-Dzks’
Nilken : lonelhli= ‘Minke-Ken’
NDy
RITE  (Medium, Zonelbl:9,*  ",Data {Ione,Ramps) :16:2,° 1
K Faz := Hoored to OpenSnapg DD
BEGIN
IF Bata {Ione, Fax} » 9999 THENM
HRITE  (Mediuam, Data [Ione, Faxlif:l,” 19
ELSE :
HRITE  (Medium, Data [Zone, Faxliés2,’ "13)y
END;
HRITELN (Medium)}
]
LN {Hediua)y
T PrintOul THEN GetInput;

- am mm mw

RE HriteReskile;

(ResFile, "STOCK: RESOURCE, DATA' )
{ResFile, Year};
g t= BreenRay 10 Mil¥en DO

es 1= Boats TD SnaggingStreas DO
IR
ASE Res OF
Boats + ResData [lone, Res] := {Data [lone, Raaps] # 0.483)
+ (Bata fZone, Moered] ¥ §.317};
FishingFiers 1 ResData {Zone, Res) i= Data flene, Piers);

Shoreline : Reshata flone, Res) := Data [lone, Shrlineld;
AnglingStream : ResData {Zone, Res) i= (Data Ilone, Stralngth)
+ Data {lone, CloseSnagli # 0.5 34

SnaggingStreas : ResData [Zone, Resl := Data {Zone, OpenSnagly
1] ‘




Rusber 1= TRUNC (RecData fione, Resl ® 100003
3TR {Husber, Striuaber):
ERITE {FesFile, StrHuaber,” ')
EHD;
URITELH {ResFile!
EXD:
CLBSE (RecFile, LOCKY;
Y

FROCEDURE ComputeResulis;

BERIH
RESET (FacFile, 'STOCK:FACILITY.DATA')j
FOR lone ;= GreenBay TU HilKen DO
FOR Fax 3= Ramps TD OpenYnag DG
BEGIN
READ {FacFile, FaxMumber);
Data (fone, Faxl := Faxhusher
END;
CLBSE {FacFilel;
TotRasps := Oy TotHoored := 05 TotPiers 3= f
TotStreaa:= 0; TotMoSeag := O; TobSnag = 4
BEGIN
FOR one := GreenBay 70 Milken DO
FOR Fax := Ramps to OpenSnag D6
BEGIN :
CASE Fax OF .
Ramps  : TotRamps := TotRamps + Data [Zone, Faxlj
Hoored ¢ TotHoored:= TotMoored + Data [Zone, Faxl;
Pigre 1 TotPiers := TotFiers ¢ Data [Ione, Faxlj
Shriine 1 TotShore ;= TotShore + Data [lone, Faxlj
Stralngth: TotStream:= TatStream + Data [Zone, Faxl
TloseSnag: TotNoSnags= TotNoSnag + Data [lone, Faxl;
fipenSnag ¢ TotSnag := ToiSnag + Data [Zmpe, Faxl
END;
ERD;
EHDy
EQR Zone i= GreenBay TG HiiKen DO
FOR Fay := Raaps te OpenSnag 00
BEGEH
CASE Fax OF ‘ _
Hamps ¢ Data [Zome, Fax) := Data [lone, Fax) / TotRamps;
Hoored i Data (Zone, Faxl i= Data [Zane, Faxl / TotMoorsd;
Piers 1 Data [Zone, Fax} := Data {lene, Faxl / TotPiers;
Shrline : Data [lone, Faszl := Bata {lone, Faxl / TotShore;
Strebngths Data {lone, Fax} := Data {Ione, Fax) / Totbiream;
CloseSnag: Data [Zone, Fax} := Data [lone, Faxl / TotNoSnag;
Upenfnag ¢ Dats [Zone, Faxl := Data [lone, Fax] / TotSnag
Endy
EuB;
#riteResFile;
£l

TotShore 1= O3

0

FROCEDURE GetHusber (YAR Heaber:Stringd;

TYPE
SetBfChar = SET OF Chary
35
VAR ]
51 ¢ &tring [13;




5Teap ¢ String [12];
0KSet ¢+ SET OF Char;

FUNCTION GetChar (DKSet : SetOfChar) : Char;

VAR
€H : Chary
Good : Boplean;

BEGIN
REPEAT
READ {Kevboard, CH};
IF EOLH (Keyboard) THEN CH 1= CHR{I3};
Bood 5= OH IH OKSet;
IF NDT Gaod THEN HRITE (CER{7H)
ELSE IF CH IN ['0°..7%","."] THEN WRITE CH);
UHTIL Bood;
GetChar := CH;
END;

BEGIN
ORSet 3= 1°0°..'9", "' Ly
8= Y
8Teap ¢= "'y
REPEAT
IF LENGTH (STeap) = O THEM 5111 := GetChar (OKSet + [CHR(IZ}D)
ELSE IF LENGTH {STemp! = {2 THEN 51{13 := BetChar ([CHR(13}, CHR{8)1)
ELSE 51{1) := GetChar (DKSet + (CHR(13}, CHRIBID);
IF S101) IN ORSet THEN STeap := CONCAYT {STeap, 51}
ELSE IF SI{1) = CHR{B) THEN
BESTH
WRITE {CHR(BI); WRITE (" '}; WRITE (CHR{BY};
DELETE {STemp, LENGTH {STesp}, 1}
END;
UNTIL (51813 = CHR(13)) AND (LEMBTH (STesp) <> 0)i
Nusber := STenap;
ENDy -

PROCEDURE InitializeFiley

BESIN ‘
¥rite ("Do you want to update the Facility file (y/m)?'N3

. Readln (Answer);

WHILE (Ansker = "y} OR (Answer = "Y'} DD
BEGIN
KRITE (“What is the year for which this data is current? ; )
BetHusber {Year);
RERRITE (FacFile, 'STOCK:FACILITY.DATR');
FOR Zone := GreenBay TG MilKen Do
BEBIN
CASE Zane OF
Sreenbay : Zomelbls= Breen Bay';
EastDoor : lonelbl:= ‘East Door County';
KenHan : loneldli= 'Kewsunee to Manitowoc’
Sheb0z  : lonelbli= ’Shebaygan to Ozaukee';
MilKen 1 lonelel:= "Miluaukee to Kenosha’
ERD;
FOR Fax 1= Ramps to OpenSnag DO 36
BEGIH
£ASE Fax OF




Rasps @ Faclbl:
Heorad : Faclbl:
Fiers : Faclbl:
Shriing 1 Faclbl:
Stralngth: Faclbl:
{lageSnag: Faclbl:
fpentnag : Faclbl:
END;

HoRrR oo

" Hueber of Raamps 4
' Husber of Moored Boaks 'j

' Feet of Fiers '}

* Kiles of Shorelipe '

* Hiles of Stream 'y

* Streaslength Closed to Snaaging 'y
* Streaslength Open to Snagging

¥

HRITE  {ZeneLbl, Faclhl,” '}

fetNuaber {FacHumheri

HRITE {FacFile, FacHusber);

HRITE (Facfile, © '}y

HRITELM

EHD;
HRITELN {FacFile}
EdD; {#Zone Loop Sectiond)

[LOSE {FacFile, LOEK};
HRITE {CHRU1Z3};
Printlut := Falsey
PrintFacFile;
HRITE {'Do you wish to reenter the values currently in the file {y/nh:
READLN {Answer};
HRITE {CHR{IZ2})
ComputeResults

EHD; (*HRILE LOOFE)

END;

REBIN
HRITE (CHRUIZ)}; GOTOXY (8,514

PrintOut := Falsey
PrintFacFiles

HRITE (CHR{1Z));
InitializeFile;

HRITE (CHR{12}];

SETCHAIN ("STOCK:STARTUR')

END.
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FROGRAN StockingFile;
USES CHATNSTUFF;
TYPE

3pp = (Brook, Brown, Raichow, Chinook, Coho, Laked;
HistoricalFile = BRRAY [Brook..lake, 1973,,20063 OF Real;

YAR

Species @ Spp3

Hist : RistoricalFiles

HistFile 1 Testy

HistMusber, Spplbl, Year, Veari, Year2 : String;
{Nagber, Years, ¥r, Yrd, Yrl, ¥rZ : Integery
Husber, Yer : Healj

fnci, Answer, Reply + Charg

Hedium ¢ Interactive;

PrintBut : Boolean;

PROCEDURE FrintFile;

BEGIN
IF PrintOut THEM RESET (Medius, Frinter: '}
ELSE RESET {Hedium, 'Conscler ')y
IF NOT PrintDut THEN
BEGIN
HRITELN {Medius, Reading data file,,.’};
RESET (HistFile, 'STOCK:HISTORIC.DATA');
READ (Kistfile, Yr0, Yri, ¥r2};
Vr 1= ¥r;
FOR Species 1= Brook Ti Lake DD
FOR Years := Yr DOWNTG {Yr - 91 DO
BEGIH
READ {HistFile, Nusber}y
Hist {Species, Years) := Number
END;
ELOSE (HistFilels
WRITE (CHR{12) )
EHBy
5OT01Y 0,5}, :
HRITELN (Medium, "These are the values currently in the stocking file: “);
ERITELY (Hediuad;
HRITE  {Medium, ° ":10, Brook':i0, Brown”: 0, ‘Rainbow’ [0, Chinook 110}
WRITELR {Hediue, "Coho’:i0, 'Lake’t10};
FOR Years = Yr DDWHTD Yr - ¢ 00
BEGIH
HRITE {Medius, Years:7,” N
FOR Species := Brook TO {ake DO
BEGIN )
URITE (Mediua, ROUND ((Hist [Species, Vears}}/I0001:7,'000"};
END;
HRITELN (Hediualy
ENG;
HRITELH {Hediua);
IF NOT PrintOut THEM
RESIN
HRITE  {'Do you want & printout of these values 7 {y/ahy '}
READLE (Answer);
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IF (Answer = "Y'} OR lAnswer = 'y'} THEH
BEGIH
CLOSE (Mediuml;
PrintDut 1= Truee;
PriatfFile;
CLOSE (Hedium);
END:
£l
ELSE BEGIN
BOTOXY {0,23};
YRITE  {'Press <RETHRN> to continue: '}
REABLE {Replyl;
ELBSE (Mediua)
Elb;
EHD;

PROCEDURE BetMuazber? (VAR Nusher : Reall;

TIPE
SetDfChar = SET OF Chary

L
5 1 ARRAY [6..151 OF Lhary
Nug, Sublue i Real;
i}, H, Flace 1 Integery
O¥Set + SET 8F Charg
LH 1 Char;
Becimal, Good : Doolean}

FUNCTION BetChar {0KSet : Set0ifhar} : Charj

BEGIN
REPEAT
READ (Keyhoard, CH);
IF EOLM (Keyboard) THEN CH := CHR{I3);
Sopd := CH IN OKSet;
IF HOT Good THEN WRITE (CHRI?))
ELSE IF CH IM £°07..79, .1 THEN HRITE (CH};
UNTIL Good;
- BetLhar := CH
END;

BEGIN
Hugher := 0.0; Hus := §.0; Sublus := 0.0; Place i= -1j

JkSet 1= ['0°.."9", . '1; Deciaal := Falseg
FBR [ := 1 70 i3 B0 S80I} = ° 4

=1

REPERT

IF 1 > 1 THEN S[I1 := GetChar (DKSet + ({CHR{13), CHR(B}I1}}
ELSE 3(I] 3= GetLhar (OKSet);
IF 8111 = CHR{B) THEH

BEGIN
HRITE (CHR(EY}; WRITE (' "}y WRITE {CHR(Bi Y
Pisl -4
813 =7
END
ELSE T := T + 1
UNTIL (S[I-11 = CHRUIZSE AND (1 > 1) 39

FER R :=1TD1 D0
IF S{HY IN [°0°..°%9", 7. ") THEN




BEGIN

IF SINT IN £70°,.79") THEM Nue := ORD (S{N}) - 48;

IF 5{N} = ", THEN Decimal 1= True;

IF Decieal THEM

BEGIN

IF GINY = ", THEN Nus ;= (g
Place = Place + 1
SubNus 1= Sublum + {Hum / PHROFTEN(Flacel};

END
ELSE Nuaber := {Number % 10} + Nuasy
END;
Nugber ¢= Humber + SubNusy

END;
PROCEDURE InitializeFile;

- BEGIN
HRITE (CHR{323}; BOTOXY {0,3);
Write {"Do you want to re-initialize the Histerical Stocking file (y/a}?'};
Readln thnswer);
RHILE {Answer = "y*) OR {Rnswer = "Y'} D
BEBIN _
HRITE {'What is the year of the sost recent stocking data% ')
GetHuaber? {Yer);
¥r 4= TRUNC (Yeri; ,
REWRITE (HistFile, 'STOCK:RISTORIC.DATA');
STR {Yr, Year);
HRITELN (HistFile, Year};
KRITELN (‘Enter the numbers of fich stocked: °};
HRITELN;
FOR Species := Brook TO Lake 00
BEGIN
CABE Species OF
Brook  : Epplbl
Brown ¢ Spplbl
Rainbow 1 SpplBl
Lhinook : Spplbl :
foho : Spplb}
Lake : Spplbl :
END;
FOR Years 1= ¥r DOWNTD (¥r - ) DD
BEGIN
HRITE  {Bpplbl," ",Years,” ¢+ '}
Bethuaber? (Huaber);
[Husber ;= ROUMD (Number / 1000};
5TR (INugber, HistNuaberl;
BRITE {HistFile, HistNuaber, 000 '};
END;
HRTTELM {HistFile)
ENDy
CLOSE tHistFile, LOCK);
finswer 1= "Ny
HRITE (CHRI12))3
Printdut 1= False; PrintFile;
EHD; (2HHILE LOOPY)
£y

-

n n 1) 1} H ELd

"Brook Troet 7y
‘Brown Trout';
‘Rainbow Trout'y
‘Chinook Balson’y
‘Coho Saleon’
"Lake Trout’

-

40
PROCEDURE BetData;




BEGIN

HEITE {"Brook trout - ", 6¥r4d),"0 ™0
fetHuaber? (Kuaber);

Hist [Brook, (Yr+i)} := Huaber;

Hist {Erook, {Yr-1}} 1= §y

HRITE {"Brown trout - ", (Yr#l},"r "0
GetHusber? (Husber);

Hist {Brown, {Yr+i}} := Number;

Kist fBrown, {Yr-211 := 04

BRITE ¢'Rainbow trout - ", {¥r+i},"s '}y
BetNusber? (Nuaber);

Hist [Rainbow, {Yr+i}] := Nusbery
Hist [Rainbow, (¥r-2)1 1= §

HRITE {'Chinonk salaon - *,{¥r+i),"y ')
GetNusber2 {Humberl;

Hist [Chinook, {Yr+{}] t= Nusber}
Hist [Chinook, {Yr-311 1= (4

HRITE ('Coho salaon - ", {¥r+},"1 ')y
GetHuaber2 {Huaber};

Hist [Coho, (Yr+{}] 1= Humber;

Hist [Cohe, (Yr~1}1 1= 0y

HRITE ('Lake trout - " {Yrsi),"s ')y
GetHusber 2 {Humberl;

Hist [Lake, {¥r+1}] := Nuaber}:

Hist [Lake, (Yr-9}1 1= Oy

END;

PROCEDYRE CopyFile;

BEGIN
REHWRITE (HistFile, *STOCK:HISTORIC.DATA'};
frd 1= ¥r - 2
¥ri=¥r- 4
Yr2 1= 'fr + 0
STR (VrQ, Year )}
STR {¥ri, Yeari)y
8TR (¥r2, Year2);
-HRITE  (MistFile, Year ,” "M
RRITE  {HistFile, Yearf,” '}
WRITELN (HistFile, Year2)y
FOR Species := Brook TD Lake B
BEGIN
FOR Years := Yr DOWNTO (Yr - 9} OO
BEGIN
Nusber := Hist [Species, Yearsly
THuabar := ROUND (Nusber / 1000);
STR {iNusber, HistRueber};
HRITE (HistFile, HistNuaber, 000 ');
END;
HRITELN (Histfile);
END;
CLOSE (Histfile, LOEK);
EHD;

BEGIN

InitializeFiley
RESET (HistFile, STDCK:HISTORIC.DATA'};
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RERBLN HistFile, Yryy
BRITELR {'Tha eost rocent year of stocking data in the file is *,¥r)y
HRITELN {'Do vou want te update the historical file to ')
RRITE  ("include new stocking and/or propesed stocking data? (y/nk 1°)g
READLN  (Answer);
IF {fAnswer = "K'} OR {Answer = "n'} THEW CLDSE (HistFilel
EL5E :
BEGIN o
FOR Species := Brook 1O Lake DD ' :
FOR Years := Yr DOMNTD (¥r - 9) DO : :
BEGIN ‘ ' .
READ (HistFile, Numberl;
Hist {Species, Yearsl := Humber;
END3
CLOSE {HistFilel; .
BRITE  ('Do you want to enter stocking data for “,¥Yr + 1,7 2 {y/ni: '}
READLN {Ansi);
If fAnst = “y') OR {Ansi = "Y'} THEH
BEEIN
HRITELH {'Eater the nusbers of fish stocked: °);
GetDatay
Yri=¥r i
EHDy ;
FOR Yr 1= {¥rd 70 {¥r + 1) DD ¢ 5
BEGIN ) !
WRITELN {’Enter the PROPSED nuabers of fish to be stocked: '} :
Gethata : ¢ ]
ED; :
CopyFile; ) ‘
END; ' {
HRITE (CHR(2));
PrintBut := Falsey PrintFile;
WRITE (CHRU21 )
SETCHAEN (*STOCK:STARTUR')
EHD. {#Prograe¥}
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PROGRAX Rationale;
HSES EHAIMSTUFF;

TYPE

Spp = {Brook, Brown, Rainbow, Chinook, Coho, Lake);

fres = {GreeaBay, Fastloor, KewMan, Sheb0z, MilKen);

Fishery = {Trolling, Fier, Shore, Streami;

FacRes = {(Boats, FishingPiers, ShoreLine, AnglingStreas, SnaggingStreaml;
Spplbj = ARRAY [Brook..lakel OF Real;

Ranking = ARRAY (Brook..Coho, GreenBay..Milkenl OF Real;

FahryFile = ARRAY [Brook..Coho, Trolling..Stream) OF Realy

FacHeasures = ARRAY {GreenBay. MilKen, Boats..SnaggingStreasl OF Realj
HictoricalFile = ARRAY [Brook..lake, 1973..2000} OF Real;

VAR

Species ¢ Spp;

lone } freal

FishryType : Fishery;

Res : FacRes;

CatchObj, MuCtcObj, Stockfgl, StockObj, StockVig i SppObj;

fireafank, Catch, Fgls, Stock, TentativeRamking, Ylgs : Ranking;
FichryRank : FshryFile;

ResData 1 FacHeasuresy

Hist : HistoricalFile;

FacFile, HistFile, PercentFile, ResFile, ResultFile : Text;

freaCatch, LakeTroutdvail, Nusber, Dbjective, ResNusber, GppCatch : Realj
BraokDbj, BrownObji, RainbowDbji, EhincokObj, Cohobbj @ Real;

ChinWti, Chinkt2, CohoWtl, CohoWt2, PAR, SFI : Real;

Latest, Honth, Yaer, Year, Yeari, Year2, Yearl, YearR, Years, ¥r : Integer;
Yalus, Ionelsl : Striag)

CohiofiB, Northlene ¢ Char

Printer 1 Interactive;

PROCEDURE GetResFile;

BEGIH
RESET (ResFile, 'STOCK:RESOURCE.DATA');
READ (ResFile, YaarR}g
FOR Zone := GreenBay 1O Hilken DO
FOR Res := Boats 7@ EnaggingStreas D0
BEBIN
READ {ResFile, ResNumberl;
ResNuaber 3= (ResNusber / 10000);
fesBata {Zone, Res) := ResNuaber}
EHly
CLOBE {ResFilelg
EHDy

PROCEDYURE GetPercentFilej

BEGTH
RESET (Percentfile, ‘STOCK;FCENT.DATA'}Y
BEGIN
FOR Speries := Brook 10 Chineok DO

BEGIN

FOR Iene := Greenbay TO MilKen DO 43

BEGIN |
READ (PercentFile, AreaCaichly




frealatch 1= lAreafatch / 10000},
hreaRank {Species, Ionel := éreaaich;
END;
FOR Fishrylype := Trolling 7O Streas DG
BEGIH
READ (PercentFile, Spplatchiy
Spplateh := {Spplatch /7 18000},
FishryRank I5pecies, FishryTypel} s= Spplatch;
EXD ' ‘
EHD;
EHDy
ELOSE {Percentfilel;
END;

FROCEDURE GetHistoricFile;

UAR
HistHuaber i Real;

BESIN
RESET (Histfile,'STOCK:HISTORIC.DATA');
READ  (HiskFile, Yearl, YearZ, Veard);
Latest 12 Yeards
FOR Species := Brook 70 Lake DO
FOR Years := (Latest) DOWNTD (Latest - 9} D@
BEGIN
REAR {HistFile, HistNusber};
Hist [Species, Yearsl i= HistNuaber;
ENDy
CLOSE {ResFilely
END;

-
[ |

FROSEDURE RankSpecies;

ViR
Rank ¢ Real;

BEGIN

FOR Species := Brook T Chinook BO

FOR Zone 3= fireenBay 0 Hilken DO
BEGIK

flank ¢

Rant :

Rank :

03
{freaRank [Species, Zonel} ¥ 0.4}y
Rank + (ResData [Zone, PBoats] * FishryRank [Species, Trolling)
£ 0.5}
Rank := Rank + (ResData [lome, FishingFiers] ¥ FishryRank
[Species, Pier] * 0.8},
Rank 1= Rank + (ResData [lone, Shoreline] ® FishryRank [Species, Shorel
1 0,4)
LASE Species OF
Srook, Rainbow @ Rank 3= Rask + (ResData {Ione, AnglingStreasl ¢
FishryRank {Species, Streaal & 0,4);
Brown, Chinoak : Rank 1= Rank + (ResData [Zone, Spaggingbireas] #
FishryRank {Species, Streaal # 0.6}

1] i n

END: (3DASE¥)
TentativeRank [Species, Zonel := Rank:
ENB;

END; ' 44
FRACEBURE GetHusber? {YAR Humber : Really



TYPE _
SetbfChar = SET OF Char;

VAR
S 1 ARRAY {0,,.15) OF Chary
Hug, SubMum : Real;
I, H, Piace : Integer;
OKSet @ SET OF Ehary
€H ¢ Chary
Betimal, Gaod : Boolean

FUHCTION BetChar {OKSet : SetOfChar} : Chary

BEGIN
REPEAT
READ [Keyboard, CH3j
IF EQLE fKeyboard) THEM CH := CHR{I3N
Good := CH IN DKSet;
IF HOT Good THEN MRITE (EHR(7))
ELSE IF CH IN ©°0°..79",".'] THEN WRITE (CK};
UHTIL Good;
Getlhar := CH;
ERD;

BEBIN
Nusber 1= 0.0; HNum := 0,0; SubNum := 0,0; Place 1= -i}

OKSet 1= [°0°,.°9", “.'1; Decimal := False;
FOR T := 1 TD §5 00 8{11 1= * 7y

[z 1y

REPERY

[F1 51 THEN SCIT := GetChar {OKSet + {{CHRU13), CHR(8)D)}
ELSE S[1) t= Betlhar (0KSetl;
IF SI1} = CHR{B) THEN

BEGIN
HRITE {CHR{B}}; HRITE {" “}; WRITE (CHR(B)};
[i=1-H
11 =" 7y

END

ELBE T 3= T # §;
UNTIL (SE1-11 = CHR{E3}) ARD (1 > 1
FORN =1 01 DD
IF SINY IN £°0'..79", . THEN
BEBIN
IF SENY IN [°0°..°9°} THEN Num = ORD (S[H)} -~ 48;
IF GIN] = "." THEN Decimal := True;
IF Becimal THEN
BEGIN
IF 8INI = " THEN Huz := Oy
Plate 1= Place + |}
SubNua := SubMua + {Hum / PWROFTEN(Place}}y
EHD
ELSE Humber := {Nusber ¥ 10) + Num;
EHD;
Huaber := Nusber + SubNuasj
END;

PROCEDURE Betinput; 45

VAR




Tet 1 Resl;
Lonsale : interactive;

BEGIN

BRITELH (CHE{12})3;B0TOXY €0,10%

WRITELH ('#hat is the total caich ohjective for sport fish ia the Hiscensin'ly

HRITELN {'walters of Lake Hichigan siclusive of lake broul and mosred '3y

HRITE  ('boat angler catch¥: ")

GetHusber? (Dbjectivel; WRITELM:

IF Bbjective ¢ S0000.0 THEN Dbjective 3= B6008,0;

IF Bbjective » 1000000,0 TREN Objective 1= 1000000, 0;

HHILE Yot <) 140 BO

BEGIH
HRITELH (CHR §123); BOTORY {0, 103
HRITELH {'List the percent of the cbjective praterred for each species:’);
Tat 1= {,00
ERITELN {'They aust sus to 106!°); HRITELN;
HRITE (" Breok @ °); GetKueber?Z {Cakchibj [Brookl); BRITELN;
Tot = Tot + Catth@bi IBrookly
StockOhj [Brookl := (CatchObj [Brook} 7 100} % Objeckive # 23,404
BRITE (" Brown : "}y GetMumber? (CatchObj [Brownl); HRITELH;
Tot := Tot + CatchObj [Brawnd;
StockObj [Brown} = (CatchObj [Brown) / 100} % Chjective % 19,34;
WRITE {' Rainbow : )}y GetNusber? {DatchBbji [Rainbowll; WRITELN;
Tot 1= Tot + CatchBbj [Fainbowl;
StockObji [Rainbowl 1= {CatchBbj {Rainbowd / 100} # Objective * 27.40y
HRITE ¢ Chinook ¢ )y BetHusber? {UatchDbj (Chinookll; BRITELM;
Tot 1= Tot 5 CatchObj (Chinoekly '
StockObj [Ehinsokl} := (CatchBbj [Chinookl / 1003 # Chiective # 10.13
WRITE {° Coho ¢ °); GetHusber? {Catchibj [Coholl; WRITELN;
Tot 1= Tot + Catchlhj {Cohely
StockDhi [Cohel := {Eatchilbj [Cohed / 106} # Objective + 3.83
END;

HRITELN (CHR(12)}; GOTOXY {0,10;

HRITE  {"Hhat is the current year?t *}y

BetHueber? (Nuaber}; Yr i= TRUNC (Huaberd; WRITELH; =

HRITE  {'Bhalt is the curreat senth? (Jan = 1, Dec = 12} 1 '}

GetHugber? {Husber}; Month := TRUNC {Huober); HRITELN;

IF (Honth € &) THEN ¥r 1= ¥r - Ij

EHD3

PROCEDURE GetEoholnios

BEGIN
HRITELH (EHR{i21}; BBTOYY (0, b
HRITELH ('How mamy lzke trout are available to be stocked in the Hisconsin’)y
WRITE  {'waters of Lake Hichigan in ", ¥r + 2,'" '};
Gethusber? (lakeTroutdvailly WRITELN;
Stocklbi fLakel := LakeTroutfvail; HRITELN
REPEAT
BOTORY {0,193}
HRITELK {'Fish weights must be greater than 0.0,°);
HRITE  Cdhat was the weight of age !+ chinook salazon in ",¥r,"t '}
GetNusber? (ChinWtl)y WRITELN;
HRITE  {"Hhat was the weight of age I+ chipook salaen in ",¥r - §,"t "}
GetHumber? (Chinkt2}; HRITELN;
HRITE  {'What #az the weight of age [I+ cohe salsen i "\¥r,": '}y
Getluaber? (CohoMtil; HRITELN;
HRITE  ('Hhat was the weight of zge Ilt coho salaon 1n "\Wr - 1,70 '}
SetHusber? (Coho¥t2i; HRITELM
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UNTIL (ChinWt: > 0.0) AMD (ChiaHt2 3 0.0) AND (Cohokt! > 0.0)
AND (CahoWt2 > 0.0}
END;

FROCEDURE RankCoho;

VAR
i, o lInteger;
fptions : SET OF Char;

BEEIN
Gptions 1= [°A°..°D, "8"..’d'Y
WRITELN {(CHR{12)}; BATORY ({1, 10}
REFEAT
HRITE ("Do you want to stock coho salmon in Breen Bay? (y/n): °)j
READLN {(CohaGB!;
HRITELY; '
UNTIL (CohoGB = "Y'} DR (CohoBB = "y*} OR (CohoBE = N’} OR (CohoBB = "n'};
REPEAT
HRITELN (“What is the northern sost zone on Lake Michigan where coho '}j
WRITELN {'are to be stocked?');
HRITELN;
RRITELN {°  A) East Door County’)g
HRETELN {*  B) Rewaunem - Manitowoc’);
HRITELN (T} Sheboygan - Dzaukee')
HRETELN ¢* D) Milwaukee - Xenosha');
HRETELN;
BRITE  {'Chpose one ¢ ')
READLN  (Northlonel;
UHTIL (Morthlore 1IN Dptions)y
LASE Northione OF

'y Tat s gy
By bt ini= &g
Tyt i s
by d Rz 2
EHD;
IF {LohoGB = 'N') OR {CohoBE = '’} THEN mi=n - 1;
i=ny .
IF (CohoBE = "Y'} OR (CohuBE = "y'} THEN
BEGIN
TentativeRank [foho, GreenBayl := {2 7 {ntntn)} # (n-{i-1}}y
fe=i~ 1 .
END

ELBE TentativeRank {Coho, GreenBayl 1= 0.00;
FOR Zone 3= MilKen DOWNTO EastDoor DO

BEGIN
TentativeRank [Cohe, Zome) 1= (2 / (n#nsn}) # (n-{i-D))j
ir=i-n
IF (i { {) THEN TentativeRank {Coho, loned 1= (.00
END:
ENDy

PROCEBURE CheckForagePressure;

VAR
LostPressure, NewFressure, TotalPressure : Realy
Chintquiv : Spglbj;

47
BEGIN
Yaer = Latest + |j




LostPressure
HewPressure
TotalPressure 1= {}
Chinfquiv [Brookl := 0.53; Lhinfquiv {Brownd 1= 0.8
Chinbquiv [Rainbowl := 0,803 Chinfquiv {Lohol 1= #.3%
ChinEquiv [Ehinook} 1= 1.08; Chinfouiv [laked := 4.88;
FOR Species := Brock T Lake B0
BEGIN
CASE Species BF

Brook, Coho ! Year 1= Yaer - 3
Brown, Rainbow ¢ Year 1= Yaer - 34
Chinook ! Year i= Yaer - 4;
Lake ! Year 1= Yaer - 19

END; (% {8SE ) . ‘
LostPressure 3= LostPressure + (Hist [8Species, Yearl & ChinEquiv [Speciesli;
HewFressure = NewPressure + (StockDbilSpecies] ® Chinkquiv [Specieslh
ENDy L .
FOR Species 1= Broek 7D Lake DO
FOR Year := {Latest) DOWNTO {Latest - 91 DO
REBIR
TotalPreseure i= TotalPressure + {Hist [Species, Year]
¥ Chinkquiv [Species))y
(2:HH
SFI ¢= {ChinWt! + Coholti} / (Chinlt2 + Coholt2); _
PAR 1= {24293610.0 - (LakeTroutdvail + 0.88) - (TetalPressure - LostPressurei)
! {HewPressure - (LakeTroulfivail ¢ {,GB)};
IF {5F] + PAR) > 2 THEN '
BEGIN

PROCEDURE CalculateStockingy

BEGIH
FOF Species := Bropk 710 Coho DO
BEGIH
Stock8bj [Speciesl t= StockDbj [Species) * SF1 & PAR;
ENpy ' .

FOR Species != Brook 10 Coho BO
FOR lone := GreenBay TO Hilken DO
BERIN . o
Stock [Species,Zonel i= TentativeRank{Species,Zone) # SktockDbilSpeciesl;
£HD; '
ENfy

FROCEDURE HinRequireaents;
VAR

Tonel 1 Area;
Deficit, Kinimua, Froportion @ Realy

BEGIN
FOR Species := Rainbow 18 Cohe B0
REGIN
Hinisus ¢= 9,10 # StockObj [Speriesly
CASE Species OF a8
Rainbow @ loned 1= BreenBayy
Chinook : Zoned 1= Eastboor;




Coha v Zoned := Sheb{z
EHD;
IF {Stock [Species, 7one(d} { Hinipus THEN
BEGIN
Deticit 1= Hinimua - Stock (Species, Tene0l;

Proportion ¢= Deficit / (StockObj {Species] - Stock Species, lonelly

FBR Zene := GreenBay 10 MHilKen DO
BEGIN
Stock [Species, lone} i= Stock {Species, lene] -

{Stock {Species, Zonel #* Proportion);

ENDs
Stock [Species, lome0d := Hinisus;
END; (* IF #)
END; (% FOR #)
ENDy

FROCEDURE StoreResults;
VAR

Nusber : Real;
"ResultRusber 1 String;

S0bj, BkObj, BnDbj, RaOhj, Chibj, BoObj, LkObj, SChini, SChin2, SCohe!,

SCoho2, 5Yr : Stringg
INusber 3 Integer

BEGHM

REMRITE (ResultFile, "STOCK:RESULTS, DATA)4
IHunher ¢= ROUND {Objective / [000);

51K {INuaber, SOhj};

[Huzber := ROUND {CatchBbj [Brook] # [0}
STk {IMuaber, BKkObj};

[Nuber = ROUND (CatchObj [Brownd % 10}
§TR {1Nuaber, Bnlbj);

[Huaber 1= ROUND {Catchbj [Rainbowl % {0}
STR (IHuaber, RaDbj);

[Husber 1= ROUND (CatchObj (Chinook] # 103
8TR (IMumber, ChObj};

[Husber := ROUNB (Catchfaj [Cohol # 10},
STR {INumber, CoDbjly

INuaber 1= ROUMD (LakeTroutfvail / 1000}
STR {INusber, LKkObj};

SIR {¥r, 5¥rl;

[Nugher 1= ROUND (Chindt! ¥ 100};

STR {INHusber, SChial};

IHusber 1= ROUND (ChinKt2 # 100);

53R {INurber, SERin2);

INusber = ROUND [CohoWil # 1003

STR (iMumber, SCohoi};

IMusber := ROUND [CohoWtZ ® 100};

STR (iNumbar, SCohe?);

WRITE (ResultFile, SDbj,” *,BkObj,” *,BnGbj,” *,RnObj," ',ChObj," "}
WRITE (ResultFile, Cabbj,' *,LkObj,'000 *,8yr,* *,SChinl," *,8Chin2,” '}

WRITELM tResuliFile, SCohoi,’ ',5{choZ};
FOR Species 1= Brook T0 Coho DO

REGIM
FOR Tone := SreenBay TO HilKen DD
BEGIM
Humber := Stock [Species, Ianely _ 49

IF Huaber > 9999 THEH
BEGIN




iHuaber 1= ROUND (Nusher / 1000);
3TR (Neaber, ResultHuaber);
RRITE {RecultFile, ResultMusher, GO0 "}y
ENB
ELSE
BEGIH :
THusber 1= ROUNDB (Huaber / 100);
STR (INusber, ResultMusber)
HRITE (ResultFile, ResultMugber,'00 “};
N o - .
3iiH
RRITELN (Resultfiled;
ENL;
LOSE (ResultFile, LOCK)
END;

BESTH
GetResFile
Setfercentfile;
fetHistericFile;
RankSpecies;
GetInput;
Betfoholnfo;
RankCohay
CheckForagePressure;
Caleu}ateStocking
HinRequirements;
StereResults;
SETCHAIN ("STOCK:REBULTS')

END, {#Prograat)




FROBRAK Results;
USES EHAIMSTHFF,

TIPE

Spp = (Erook, Brown, Rainbow, Chinook, Coho, Lakp)y

firea = (BreenBay, EastDoer, KewMan, Shablz, MilKen);
Fishery = (Trolling, Pier, Shore, Stream):

SppObj = ARRAY (Brook..Lakel OF Real;

Ranking = ARRAY [Brook..Coho, GreenBay..HilKenl OF Real;
FishryFile = ARRAY [Brook..Cloho, Trolling.,5treas) OF Real:

YAR

Species ¢ Spp;

fone : fArea;

FishryType ¢ Fishery;

FCost, YCost : Spplbi;

CatehBbji, NwCtcObi, StockFgl, StockObj, Stock¥lg : Spplbj;
Catch, Fgls, Stock, Ylgs : Ranking;

FishryRank : FishryFile;

PercentFile, ResultsFile @ Teut;

LakeTrout, Objective, Nusber, Total, TotalCost, Value : Real;
Chinlt!, ChinWt2, Coholt!, CohoWtZ : Real;

Printerfn, Year, Years : Integer;

FishryLbi, SppLbl, Zeneldl : String;

fnswer, CohoGR, CohoNorth, Respoase i Chary

Hedfua : Interactive;

PROCEDURE Dranline;

BEGIN
HRITE  (Hediul, s oo oo oo oo e
WRITELN {Hedium,’-~-~~=--mmmvnvs )

END; '

PROCEDURE GetResultsFile;

VAR
BrookT, BrownT, RainbowT, ChinaokS, CohoS : Real;
Hessage : String;

BEGIN
BRITELR (CHR{1231; BOTDXY (0,19,
WRITELN {'Reading data files...'};
RESET (Resultefile, STOCK:RESULTS, DATA')y
READ (ResultsFile, Objective, BrookT, BrownT, RainhowT, ChinookS, CohnS,
LakeTrout, Year, ChinWti, ChinWt2, Coholtl, CohoWt2);
FOR Species 3= Broak TO Coho D8
FOR Ione := BreenBay TO MilKen DD
BEGIN ‘
READ (ResultsFile, Humber)y
Stock [Speciss, Ionel := Husber;
ENDy
CLOSE (ResultsFiledy :
Obiective := Objective # 1000 Catehbj [Brook] = BrookT 7 10y
Latchbbj [Brownl := BrownT / 103 CatchBhj [Rainbon} t= RainbownT / 10
LatchBbj [Chinaok) := Chincok® / 10y CatchBbj [Cohol  := CohoS / 10;
ChinBtf 1= Chinkti 7 1004 EhinWt2 1= Chinkt2 / 100;
Cotolt] 1= CohoMti / 100; CohoWt2 := CohoWt? /7 1004

51




3,04
PROCEDURE GatFisheryPercents;

BEGIR
RESET {PercentFile, 'STOLK:PCENT.DATA'};
FOR Species := Brook 0 Coho DO
BEGIN
FOR Zope 3= BreenBay TO Milken BOD
BEGIN
READ (PercentFile, Nuaber);
EnB;
FOR FishryType 1= Trolling 10 Sireas IO
BEGIH
READ {Percentfile, Kuaberl;
Nusber = (Nuaber / 10000);
FishryRank {Species, FishryTypel 1= Huaber;
1
ENE;
CLOSE {FercentFile}
END;

PROCEDURE CalculateStecking;

VAR
CatchRatio, FglRatio, YigRatio 1 Sppbbi;

BEGIN

CatchRatio [Brookl = 0.0427; CatchRatio {Brewn] 1= 6.0317;
CatchRatic {Rainbow] 1= 0,0353; CatchRatio [Cohel := 0.240%
CatehRkatio {Chinpek] := 0,0987; VigRatie EBrookl := 0,744
YigRatio {Brownl = 9.302; VigRatio [Rainbowl := 0.4b4;
YigRatio  [Chinookl 5= 0.000; YigRatio [Lohol 1= 1.000;
FolRatic ([Brookl := 4.254; FglRatio (Brosnl = 0.498
fglRatio [Rainbow] := 0,534; FglRatio [Cohel = {1,000y

FglRatio [Chimeck] := [.000;
FOR Spacies 1= Brook 10 Coho B0
BEGIN
Stockibj fSpecies] :
StockYlg [Species) @
END;
£0F Species := Brook 0 Cohe DO
FOR lane := GBroepBay TO HilKen D8
BEGIN
fatch [Species,lone) := Stock [Species, Ionel # CatchRatio [Speciesly
Yigs [Species,lonel := Stock.[Species, lunel # YlgRatio [Specieshy
Fgle [Species,lonel := Stork {Speries, Ionel ¥ FglRatio {Species);
SteckOhi {5pecies] StockObj fSpeciec] + Stock [Species, lonely
NwCtcBbs {Species] Nultclbj {Species) + Catch [Species, lonel;
GtockYlg {Species? Stock¥lg {Species] + Ylgs [Species, Ionaly
StockFgl {Spacies) StockFgl [Speciec] + Fgls [Species, lonel
END:
ENDy

0.00; NuCtcObj [Species] i= 9.00;
§,00; StockFgl [Species] := 0.00 -

n 11} Hi u 1

PROCEDURE Parameterlist)

BEGIN . :

HRITELY (Mediua, 'Faraseters vsed in this run.‘f;

HRITELH {Hediunly o

RITELY iMediun, "Cakch objective t ' ROUNDIORjective / 1000),7000°);
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HRITELK (Mediua, "Preference for each species (1) :°);
HRITELM (Kediga, ' Erook : * ROUNDICatchibj [BrookD));
HRITELH {Medium, ' Brown : °,ROUND{CatchObj [8rownl}};
WRITELN (Mediue, ' Rainbow : ",ROUND(CatchObj [Rainbowl)};
SRITELN (Hedium, *  Chinook @ ',ROUND{CatchObj [Thinookl)l;
HRITELH {Medium, ° Coho t " ROUND{CatchOhj {Cohol));
HRITELN (Medium);
WRITELN (Hedivm, 'Lake trout available for stocking : °,
ROUKD (LakeTrout/1000%, '000°);
BRITELN (Medium, 'Weight of chinook salmon in ' Vear,” : ' Chinktisé:2)
RRITELN {Medium, "Weight of chinook salaon in *,Year-1,* ¢ *,ChinWt2:4s
WRITELN (Medium, 'Weight of coho salmon in *,Year,’ : "(Loholtl:6:2);
HRITELN {Hedium, ‘Height of coho salaon in *,Year-1,” : ' ,Cohokt2:4:2);
BRITELN (Hedium};
IF Printerfin = 0 THEN
BEBIN

HRITELN (Mediua); HRITELK (Medius);

BRITE (Medium, 'Press <RETURN) to continue: '};

READLN {Answer);

ENDy

END;

§
24

PROCEDURE Tablelay

BEGIN

HRITE  {Medjus, 'Table l. Recomsended stocking levels for “yYear + 20y
WRITELM (Hediua, * (numbers of fish),’}; WRITELN iNediun);

HRITE  (Medium, ‘=--------- ‘}; Drawline} ‘

WRITE  {Mediua, Mamagesent Iane':21, ‘Brook "t {0, “Brown’: 10, ‘Rainbaw ‘2 10}
BRITELN (Hediua, 'Chinook’:10,'Coho’:10, Total':10);

HRITE  {Hediua, "~--------- ‘13 Drawline;
FOR Zone := BreenBay TD MilKen DO
BEGIN

CASE Zone OF
GreenBay : Ionelbl := 'Green Bay "t
Eastloor : Zonetbl := ‘East Door County 1
i
i

FeiMan 1 Ioneblbl ‘Kewsunee to Manitowac’
Shebllz 1 Zonelbl "Shebaygan to Dzaukes ’
Milken 1 Zonelbl 'Hilwaukee to Kenosha '
ENB;
Total 1= 04
YRITE (Medius, lonelbl : 21); WRITELN tMediua);
WRITE (Hedius, Yearlings':21};
FOR Species 1= Brook T0 Coho DO
BESIN
Total = Total + Yigs {Species, Zonely
WRITE (Mediua, (ROUND (Ylgs {Species, Zone] /7 100)) : 8,700}y
ERD;
HRITELN (Medius, (ROUND (Total / 10003):7,°000°);
Total s= & WRITE (Madiue, ‘Fingerlings':21);
FOR Species ¢= Brook 70 Coho DO
BEGIN
Total 1= Total + fgls {Bpecies, Zonel;
BRITE (Mediua, (ROUND (Fgls [Species, Zonel 7 100)) @ 8,°00");

LUNY T R [ | B |

END;
BRITELN (Mediua, (ROUND (Total / 10003):7,°000°)
END; .
BRITE  (Hedium,” "t2f, =mmesmmm e o e e M 53
HRITELK (Medium, *~--~------ 4

END;




PRECEDURE Tablel;

BEGIN
Tableia;
HRITE fHedium, 'Tolal Yearlings':Zl)y
Jotal 3= &
FOR Species i= Brosk TO Eoko DO
BEGIN
IF Gtock¥ig [Species] { 999999.0 THEN
BEGIN
WRITE (Hediua, (ROUND (StockYlg [Species) / 100} : §,700")
EXD )
ELSE HRITE (Medium, (ROUND {Steck¥lg [Species} / 10063} 3 7,70006°);
Total 5= Total + Stock¥lg [Speciesly .
ERD;
HRITELH (Medium, (RBUND {Total / f000)}}:7,°0007);
WRITE (Hedium, 'Total Fiagerlings':21); Total := 6
FOR Species = Brook 10 Coho 00
BEGIN
if StockFol [Species] ¢ 999999.0 THEH
BEGIH .
HRITE (Hediua, (ROUND {StockFq] {Speciesl / 1003) 1 B,°00°);
END
ELSE HRITE (Mediua, (ROUND (StockFgl [Species] / 1000}) & 7,7000°};
Total := Total + StockFgl [Speciesly
ENDy :
WRITELH (Medium, {ROUND (Total / 1006)):7,°000°}; Total 1= Oy
RRITE  (Hedium, 'TOTAL:21);
FOR Species := Brook 70 Cobo DO
BEGIN
HRITE  (Mediuva, {ROUND {(StockDbj [Species} / 10001)}:7,'000'};
Total := Total + StockChj [Speciesh;

ENR;
HRITELH (Medius, (ROUND {Total / 100033:7,°000°);
HRITE  (Hediua, "--------m- Yy Dranlins;
I PrinterOn = 0 THEN

BEGIH

HRITELN [Hediusl;
HRITE {Hedium, 'Press {RETURN) to continue: '}j
READLE {finswer);
EHD3
ENDy

PROCEDURE TableZa}

VAR
Bitf, Total, Value @ Real;

BESIH

HRITELN (Mediuel; HRITE  (Mediua,’Table 2, Predicted catch')y

HRITELN (Medium, ' by area from the ",Vear + 2, stocking.');

HRITELH (Hediua); BRITE  (Medium,'------—--—- "1y Drawline;

HRITE  (Hedium, ‘Management Zone':21,'Brook’:id, ‘Brown'si0, Rainbow'ti0);
SRITELY (Hediue, "Chinook":10,"Cohe’110, Total® @ {0y

HRITE  (Mediue, ~-~------- '}y Brasbine;
FOR Zone := GreenBay T8 MilKen DD
BEBIN 54

EASE Ione DF
GreenBay ¢ Zomelbl := "Green Bay'y




Eastloor : fonelbl ;= "East Door £n, "}
KewMan  : Jonelb := "Kenaunee to Hanitowoc '
Shebfz ! lonelbl = "Sheboygan ta Dzaukee";
MilKen ¢ lonelbl := 'Hilwaukee tg Kengsha'
END;
HRITE {Medius, lonelb] » 21} Total 3=
FOR Species := Braok T0 Coho 10
BEGIN

HRITE (Medica, {ROUND {Catch {Bpecies, Ionel 7 100)) ; 8,'00");

Tatal := Total + Eatch {Speries, lonel;
ENp;
HRITELN (Mediuve, (ROUND {Total ¢ 1001128, 7007},
END;

WRITE (Medium,’ "2 "o

-

WRITELN (Medium, ' ~==--=n--- ST
ENB;

PROCEDURE TableZ;

VAR
Ditf, Total, Value . Real;

BEGIN
TableZa;
HRITE (Hediua,’TﬂTﬁL‘:?U; Total := ¢;
FOR Species := Broak 1p Eaho DO
BEGIN
WRITE (Hediua, (ROUND (NWCtcObj {Species) / oMy 8,700},
Total 1= Total + NaCtelbj {Species);
END;

HRITELN (Hediua, (ROUND (Total /1001328, '00"); WRITE !Hediua,'ﬂBJEETWE':EH;

FOR Species t= Brogk 1o Loho D0
BEGIN
Value := {Catchibj [Species) / 100} 3 Ubjective;
HRITE (Mediuam, (ROUND (Vajye 7100y 8,00},
L HH R
HRITE (Hediua, ROUND(Objective {1000} ¢ 7 y 00073
HRITELN (Hediua); WRITE (Hediuﬁ,'DIFFERENCE‘:EU;
FOF Species = Brook 10 Cohg bg
- IF Catchlbj ISpecies] » 0 THEM
BEEIN

Diff := (NuCtcOpj {Species] - {{Catchlbj [Species) / 100) & Objective)) 7

({CatchObj [Specias) / 100) = fbjective);
HRITE (Medius, (ROUND (Di+f £ 1001 ¢ 8,1y

END

ELSE KRITE {Hedi ua, 09,00,
WRITELN (Medium); WRITE {(Mediug, ~~-ecmeann '} Branline;
IF FrinterOs = ¢ THEN

BEGIY

WRITE (Mediuam, ‘Fress {RETURN> to continge: RE
READLN {Answer H :
END;
END;

PROCEDURE Table3;

VAR
Dif#, Total, Value : Real; 55

BEGIN



ARITELH
HRITELN
HRITELN
HRETELN
HRITELH
HRITELH
BRITELN
HRITELH
BRITELH

{" A - Faraseters psed in this run'};

{* B - Table 1. Sussarization of recossended stocking levels. ')
{" 0 - Table 2, Projected catch lavels by area, )y

{" D - Table 3, Frojected calch levels by fishery.');

{7 E - Table 4. Projected cost of stocking.');

{" F - Table 3. Lake trout stocking recosmendations. ')y

{' 5 - Print all of the shove. ')y

(" H - Restari thaz prograa.’);

{" 1 - Buit.'h

WRITELN; WRITELN; HRITELN:

HRITE

{

‘Satect oie letter and them press {RETURNY : "N

READLH {Responsel;

REBRITE {Hedium, "Console: '}y
HRITELK (CHR(12});, BOTOXY £0,5);
CASE Response OF :

&

L
1
1
H
¥
1
*

IS “ “ . ~ -
L S B B == S o I
. - ~ . -

END;

‘A

h

"¢ Paraseteriisi
¢ Tablel;

‘'t ot Tabled;
‘a7 s Tabled;

¢ Tabled;

17 1 Tabled;

c
d
'y
1

R

'+ BEGIN
LLOSE (Hediua};
REKRITE (Mediue, 'Printer: °)j
PrinterDn 1=
FarameterListy
Tablely
Table2y
BRITELM {Medium, CHR{12}};
Tabhlads
Table4s
TableSy
HRITELN (Mediua, CHR{12})
PrinterBn t= ¢

END4

[LOSE (Mediua);
UNTIL (Response IN U'H'.. '1°, "R'..'i3);

ENDy

BEGIN

IF {Response = 'H'} OR {Response = 'h'} THEN SETCHAIN ('STOCK:STARTUF')

GetResultsFile;
GetFisheryFercents;
€alculateStocking;

Henu

EHD. (¥Prograes)
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APPENDIX 2.

Program structure by program name and procedure.
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Appendix 2.

Program structure by program name and procedure.

Program Procedure Function
Starter ROT1Em Set printer to indent.

FirstFrame Print program description on
screen.

Starter2 GetCatchData Get dates (years) of current
past catch data.

GetFacilityData Get date (year) of current
fishery facility data.

GetStockData Get date (year) of current
past stocking and proposed
stocking data.

MenuHeader Print first option of menu
on screen.

MainMenu Print rest of menu options
on screen.

GoFish Get option desired and run
appropriate program.

PastCatchFile PrintFile Prints values in diskette
file PAST.CATCH on the
screen or on the printer.

GetNumber Checks character input and
screens for numeric
characters.

InitializeFile Allows user to input entire
past catch file. Prompts
for input,

ReadO1dFile Reads values currently in
diskette file PAST.CATCH and
stores them in memory.

CopyFite Stores file in diskette file

. PAST.CATCH.

UpdateFile Allows user to update

60

diskette file PAST.CATCH to
include new catch data.
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Appendix 2. Cont.

Program

Procedure

Function

Manipulator

FisheryFacilityFile

StockingFile

PrintiInfo

Manipulator

PrintFacFile

WriteResFile

ComputeResults

GetNumber

InitializeFile

PrintFile

GetNumber2

InitializeFile

GetData

CopyFile

61

Sfbres dafa on diskette in
diskette file PCENT.DATA.

Reads diskette file
PAST.CATCH, stores
internally, computes 3 year
average by species by area,
computes percentage of catch
by species by area, and by
species by fishery.

Prints va1ués in diskette
file FACILITY.DATA on the
screen or on the printer.

Stores file on diskette in
file RESOQURCE.DATA.

Reads data from diskette
file FACILITY.DATA, computes
percentage of available
facilities by area.

Checks character input and
screens for numeric
characters.,

Allows user to input entire
fishery facility file.

Prints values in diskette
file HISTORIC.DATA on the

screen or on the printer.

Checks character input,
screens for numeric
characters, and converts
them to real numbers.

Allows user to input past
stocking levels and proposed
stocking levels.

Prompts user for input
regarding number of fish
stocked.

Stores file on diskette in
file HISTORIC.DATA. :




Appendix 2, Cont.

Program

- Procedure

Function - -

StockingFile

Rationale

StockingFile

GetResFile
GetPercentFile
GetHistorich1e

RankSpecies

GetNumber2

GetInput

GetCohoInfo

RankCoho

CheckForagePressure

62

Allows user to update
existing HISTORIC.DATA file
to include new stocking data.

Gets data from diskette file
RESOURCE. DATA.

Gets data from diskette file
PCEMT. DATA.

Gets data from diskette file
HISTORIC.DATA;

Ranks areas by species for
their stocking allotments
using data from diskette
files RESOURCE.DATA and
PCENT.DATA.

Checks character input,
screens for numeric
characters, and converts them
t0 real numbers.

Prompts user for input: catch
objective, species
preferences, current year and
month. Computes number of
fish required to stock to
reach catch objective.

Prompts user for input: lake
trout available to be
stocked, coho and chinook
weights for past. two years.

Prompts user for input: where
coho are to be stocked.

Computes forage pressure in
lake at present (from
diskette file HISTORIC.DATA},
and with proposed stocking.
Compares to 1982 forage

- pressure to compute the

Predation Adjustment Ratio
(PAR). Uses input salmon
weights to compute the Salmon
Forage Indicator (SFI).




Appendix 2.

Cont.

Program

Procedure

Function

Results

CalculateStocking

MinRequirements

StoreResults

DrawlLine

 GetResultsFile

GetFisheryPercents

CalculateStocking

Prameterlist

Tablela

Tablel
Table2a

63

| Computes number of fish to

be stocked at each area
based on zone ranking, PAR,
and SFI.

Checks to make sure a
minimum stocking of coho,
chinook, and rainbow are
stocked at sites where brood
stock is taken for eggs.
Redistributes stocking if
the requirements are not met.

- Stores input data and

stocking recommendations on

diskette in file
RESULTS.DATA.

- Draws a line of 60 hyphens.

Gets data from diskette file
RESULTS.DATA.

) Gets catch by fishery data

from diskette file
PCENT.DATA.

Calcutates number of
yearlings and fingerlings of
each species to stock and
predicted catch by species
by area.

Prints parameters used in
the run.

Prints detailed stocking
recommendations by species
by area for fingerlings and
yearlings.

Prints totals for Table 1.

Prints predicted catch by
species and area stocking
from the recommended. Gives
totals by species and area.




Appendix 2.

Cont.

Program

Procedure

Function

Resutts

Table2

Table3

Tableda
Tabled

Tableb

Menu

Prints totals for Tahle 2,
catch objectives, and the
percentage difference
between predicted catch and
objective.

Prints predicted catch by
species by fishery from the
recommended stocking. Gives
totals by species and area.

Prints heading for Table 4.

Prints cost of recommended
stocking. Gives total by

species and grand total cost.

" Prints recommended stocking

for lake trout by management
zone and total.

Prints menu on screen and
allows user to choose a
table to be displayed on the
screen, print out all tables
on the printer, rerun the
program, or quit.
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APPENDIX 3.

Contents and size of the programs and files included on the diskettes.
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TABLE 1. Contents and size of program code and data files on diskette STOCK:.

File Type

File Name

Size
(Sectors)

System programs¥*

Stocking rationale program code files

Data files

SYSTEM,APPLE
SYSTEM. PASCAL
SYSTEM,MISCINFO
SYSTEM.LIBRARY

SYSTEM, STARTUP
STARTUP.CODE

CATCHFILE. CODE
MANIPULATE.CODE

© FACILITY.CODE

STOCKING. CODE
RATIONAL.CODE
RESULTS. CODE

PAST. CATCH
PCENT. DATA
HISTORIC.DATA
FACILITY.DATA
RESOURCE . DATA
RESULTS.DATA

32
41

1
34

N el
el e () oW Oh— &5

*App1e Pascal files written by Apple Computer, Inc.
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TABLE 2. Contents and size of the program text files

on diskette STOCK1:.

Size
Program Name File Name (Sectors)
Starter SYSTART.TEXT 6
Starter2 STARTUP.TEXT 8
PastCatchFile CATCHFILE.TEXT 22
Manipulator MANIPULATE. TEXT 8
FisheryFacilityFile FACILITY.TEXT 18
StockingFile STOCKING. TEXT 16
Rationale RATIONAL . TEXT 28
Results RESULTS.TEXT 34

TABLE 3. Stocking rationale program Cross
reference Tisting.

Program Code File Program Text File
Diskette: STOCK: Diskette: STOCK1:
SYSTEM. STARTUP SYSTART.TEXT
STARTUP.CODE STARTUP,TEXT
CATCHF ILE. CODE CATCHFILE.TEXT
MANIPULATE. CODE MANIPULATE. TEXT
.FACILITY.CODE - FACILITY.TEXT
STOCKING.CODE STOCK ING. TEXT

RAT IONAL . CODE RATIONAL.TEXT
RESULTS.CODE ~ RESULTS.TEXT
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APPENDIX 4.

Procedure for making program changes.
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This section assumes you have a working knowledge of the Pascal language and
some experience or training with the Apple Pascal software system. In
addition to the materials necessary to run the stocking rationale program, an
additional disk drive and the Apple Pascal system {version 1.1) software
package will be needed to make any changes or modifications in the programs.

First, decide what type of change you want to make and its appropriate
location(s) in the programs{s). An outline of the programs and procedures is
given in Appendix 2. A complete listing of all the programs is given in
Appendix 1. Once the exact modifications are decided upon that will effect
the desired changes, determine which textfile (on diskette STOCK1:) contains
the program {Append. 3).

Boot the Pascal software package with Pascal diskette APPLE1: in disk drive #]
and diskette STOCK1: in disk drive #2 (turn the system power on or press
[RESET1). The screen should have a welcome statement with the 1ist of
commands across the top of the screen. Press the letter "F" for Filer. A new
list of commands should appear across the top of the screen. Press "D" for
Date. Enter today's date in the same format as shown on the screen. Once you
have the date current, press "G" for Get., The system will ask if you want to
erase the old file. If you no longer have a need for the old file, press "y"
for yes. The next question is what file do you want loaded? Type in the

exact textfile name as it appears in Appendix 3 using STOCK1: as a prefix.

For exampie, suppose you want to update the program to reflect changes in the
hatchery cost of fingerling and yearling fish. Specifically, suppose the cost
of raising and distributing brown trout increased by 10%: fingerlings
increased from $0.102 to $0.110 each and yearlings increased from $0.243 to
$0.267 each. By looking in Appendix 1 on program Results you find the costs
are coded in procedure Tableda. Appendix 3 shows program Results is stored on
diskette STOCK1: in file RESULTS.TEXT. Thus to make the change, the text file
must be loaded into the Editor using the Filer command Get. The name of the
file to be loaded is "STOCK1:RESULTS.TEXT".

The screen should respond "TEXT FILE LOADED". If it does, press "Q" for Quit
and return to the command level. Now press "E" for Editor and the system will

Joad the textfile into the Editor worksheet. Locate the area{s) to make the
change(s) using the F)ind command, or scroll to the area(s) using the cursor
commands CNTL L, CNTL 0, left arrow, or right arrow. Make your changes using
the eX)change, I)nsert, or D)elete commands {see Apple Pascal Operating System
Reference Manual pages 70-133 for details). )

To make the changes in our example program, press F for F)ind. The response
will be " FIND[1]: ". Type in "/Tableda/" to locate the procedure where the

changes are to be made. The cursor should reappear in the middle of the
screen over the word "Tableda". Use the cursor control command CNTL L (by
pressing the CNTL key and the L key simultaneously) to move the cursor down

the screen to the 1ine below 'BEGIN'. The 1ine should appear as follows:

FCost [Brook]:= 0.089; FCost [BrownJ:= 0.102; FCost [Rainbowl}:= 0.099;

70

—————




Use the right arrow to move the cursor over to "FCost [Brown] = 0.102', the
cost value of fingerling brown trout. Put the cursor on the 'l1' in the
'0.102'. Press X for eX)change and type '110'. Now press CNTL C to get back
to the Editor mode. The 1line should now appear as follows:

FCost [Brook]:= 0.089; FCost [Brownl:= 0.110; FCost [Rainbow]:= 0.099;

To make the change in the cost of yearling brown trout, move the cursor down
two 1ines (usinq CNTL L) and to the left (using the left arrow key} to 'YCost
[Brown] = 0.243', the cost value of yearling brown trout. Place the cursor on
the '2' in 0243', Press X for eX)change and type '267' to change the cost
value. Press CNTL C to return to the Editor mode.

Once the changes have been made, press “Q" for Q)uit and "U" for Update.

Remove diskette STOCK1: from disk drive 2 and in its place 1nsert App]e Pascal
diskette APPLEO:. With the system in command mode, press “C" for

Compile. The system should compile your edited text version and save a copy
of the compiled version on diskette APPLE1:. After this is done, remove.
diskette APPLEO: from disk drive 2 and replace it with STOCK1:. Enter the
Filer mode by pressing "F". Press "T" for Transfer. The system will respond
with “Transfer?" or "Transfer what file?". Type in "APPLE1:SYSTEM,WRK.TEXT".
The next computer question is "To where?”. You should respond with

"STOCKY :{PROGRAM NAME).TEXT". For example, if we made the changes discussed
earlier in this section in program Results, our response would be:

"STOCKT :RESULTS.TEXT".

When this step is successfully completed, remove diskette STOCK1: from disk
drive 2 and insert diskette STOCK:. With the system still in Filer mode,
press "T" for transfer again. Transfer “APPLE1,SYSTEM.WRK,CODE" to

"STOCK: (PROGRAM NAME).CODE", in the same manner. When this is done, press "Q"
for Quit to return you to command level. The Apple Pascal diskette APPLE1:
can now be removed from disk drive 1 and stocking rationale diskette STOCK:
can be transferred from disk drive 2 to disk drive 1. Disk drive 2 can be
empty now. .

" Reboot the system using [CNTL] @, or [RESET] (Open Apple-Control-Reset for
Apple IIe), or turn the power off and on. Your updated stocking rationale
programs should now be working.

Any changes made to the programs follow the procedure described above.
Briefly listed, the steps to be taken are:

1) Locate the areas to make the changes (Append. 2).
2) Determine the specific changes to make (using Append. 1).

3) Cross check to find the appropriate program diskette f11e to edit
(Append. 3).
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4) Load the program text file into the Pascal Editor workspace.

5} Make the program changes.

6) Compile the updated program.

7} Save the new version of the program to the appropriate diskette.

Different types of changes involve different degrees of complexity in program
modification, for example, changing the stock/catch ratio for rainbow trout.
To do this requires modifications in two programs. The stock/catch or
catch/stock ratio is accessed in program Rationale, procedure GetInput, and in
program Results, procedure CalculateStocking (Append. 3).

Changing one program at a time, follow the steps listed above. In Appendix 1,
find procedure GetInput in program Rationale. About halfway through the
procedure is the equation:

StockObj[Rainbow]: = (CatchObj[Rainbow]/100) * Objective * 27.40;

where

StockObj = the number of fish required to meet the catch objective for
that species. '

CatchObj = the species preference value, in whole percents, given for that
species. The value is divided by 100 to get the fractional
part of one (1). : :

Objective = the total Catch Objective.

27.40 = the stock/catch ratio for rainbow trout.

Follow the procedures described previously to Toad the program into the
Editor, make the change in the equation listed above {altering the stock/catch
ratio of 27.40), compile the program, and store the compiled and text version
on the appropriate diskettes.

Using the same strategy, locate 'CatchRatio[Rainbow]® in procedure
CalculateStocking in program Results. Load the program, make the changes,
compile and save the updated versions of the program, in the same -manner as
above.

As a final example involving very complex program changes is the addition of
another species to the stocking rationale program. A change such as this
would require changes in six of the eight programs, and an updating of two of
the data files. In each of the programs, just below the title, is a section
called TYPE (Append. 1). The TYPE section 1ists user specified arrays and
sets. In the stocking rationale program, there are sets for fisheries,
management zones, and fish species. To add a species to the stocking
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rationale, insert the species name into the 1ist (i.e., between rainbow and
chinook} not at the end of the 1ist.  This must be done to each species set in
all programs in the same manner. In other words, if splake were to be added
to the species 1ist between rainbow and chinook, it must be added to all the
species 1ists between rainbow and chinook. The computer makes no allowances
for spelling errors either, so it is best to double check each insert. Once
the species name is inserted into the set type, the program automatically
allows room for it in any array that uses the species 1ist as a parameter
(e.g., SppObj = ARRAY [Brook..Lake]).

In addition to changing the species set type, each program must be checked
over carefully to find where the species names are used, and allowances made
to include the new species. For example, in program PastCatchFile, in
procedure InitializeFile, on the tenth line of the program (Append. 1), there
is a FOR statement which involves the fish species 1ist. The FOR statement
iterates fish species from "Brook" to "Coho". We placed "Splake” on the 1ist
between "Rainbow" and "Chinook", so the FOR statement includes "Splake”
between "Rainbow" and "Chinook" automatically. In the CASE statement (two
lines below the FOR statement) however, each species is listed with its
corresponding species label. In the CASE statement, no provision is made for
“Splake", so it must be inserted. Placing it between "Rainbow" and "Chinook"
would be the obvious choice of Tocation because of its location in the species
list.

These types of details must be looked for in all of the programs and changes
must be made to include the new species if necessary. Other places where
changes would be required include stock/catch and catch/stock ratios,
fingerling and yearling ratios, CASE statements that use fish species, species
stocking costs, and the species label name on any output table that 1ists the
fish species.

Each program must be read carefully to find where changes must be made. Then
each program must be edited to make the changes by going through the steps
Tisted previously. Once all the modifications are made, the past catch file
and the historic stocking file must be reinitialized to include stocking and
-catch data for the new species. With these changes made, the programs can now
be run with the new species included.

Extreme care and caution must be exercised when making any and all program

modifications. Making a change in one program could produce unforeseen
results in another part of the same program or in a different program. Always

keep a working backup copy of the diskettes. Update the backup copies only
when you are sure the modified programs are running properly.
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APPENDIX 6,

Flow diagram of main computational program {Rationale).
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LEGEND

Process

Decision

Input

Storage-Diskette

Monitor Screen

Hardcopy Printout

Jood
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BEGIN

array

array

Rank areas by
species with past
catch and facility
data

Get catch
objective

Is the catch YES

iRESOURCE.

Get facility data- ‘
store in an array

Get past catch |
data-store in an —¢

DATA

PCENT.

DATA

HISTGRIC.

Get past stocking |
data-store in an —¢

| DATA I

objective tog>
high low?

NO

Set to default
values

Get species
preferences .

in whole
percentages

Do percents NGO

sum to 1002

77




Get number
of lake trout
available to
be stocked

Get current
year

Get cocho ;
and chinook
/.

weights for
last two years

Are all weights NO

greater than
zero?

YES

iAre coho to
be stocked

in Green Bay?,

1s answer NO

Y or N?

YES

How far north
in Lake Michigan

are coho to
be stocked?

Is answer NG

legitimate?

YES 78




Compute the
coho stocking
Proportions by
zone

Compute the lost
forage pressure
and the new
forage pressure

Compute SFI
and PAR

Compute new
stocking objective
.using SF1 and PAR

Distribute stocking
among areas by
zone rank

Compute minimum
stocking for egg
takes ’

— et by r— g

Pi=(2/(n*n+n}}*(n-{i-1))

SFI=Salmon Forage
Indicator

PAR=Predation
Adjustment Ratio

SFI=1
PAR=1
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Chinook-East Door Co,
Coho-Sheboygan/Ozaukee
Rainbow-Green Bay




minimum
requirements
met?

YES

Give appropriate
zone the minimum
stocking

Subtract equal
proportions from

—<4¢-

Store the results
of this program
on disketie

all other zonas
for the difference

Program RESULTS

Get results from
diskette

F RESULTS,
DATA

‘ RESULTS.
DATA

Compute stocking
numbers, yearlings,
fingerlings,
predicted catch,
etc.

Prepare tables-
choose in MENU
format

Send results
to screen

Print out all

tables on printer,
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