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INTRODUCTORY COMMENTS

In the present paper, the author introduces two original
programs for the micro-computer which can be used to analize the
status of fishing activities and fish stocks as well as their
annual changes, using catch and fishing effort data "by statistical
areas". With these programs, several important factors of fishing
operation and parameters of fish stock are calculated and tabulated
(Program Ne. 600-A). Also, seven graphs and four histograms are
generated for quick and easy understanding of situations under
study (Program No. 600-B).

Before presenting the programs, a brief explanation of some
important parameters, such as the stock density index, the stock
size index, the effectiveness of effort, etc. will be given.

With regard to computer operation, the author has had in
mind primarily readers with little or no experience in computer
handling. The "Remarks" column of each program, therefore, contains
detailed operational instructions as well as explanations of steps
which the computer must follow. It may be interesting to note that
the work done by the computer within thirty minutes, would take
about two months of calculatiens, tabulation, graph drawing etc.,
if done manually. :

With these programs, various pieces of information can be
obtained, such as (i) geographical distribution of catch, i.e.
"Which is the most exploited area?"; (ii) geographical distributicon
of fishing effort expended, i.e. "In which areas do fishermen spend
most effort?"; (iii) geographical distribution of CPUE (catch per
unit effort), 1.e. "Which area has the highest density of fish?";
size of fish stock by each area, i.e. "Which area has the largest
amount of fish?" In this case, not only the density of fish but
also the surface size (in square kilometers) of each area is taken
into consideration. Information concerning anmual changes in the
above-mentioned factors can also be ocbtained by these programs.

The most important parameters of the fish stock in the
fishing area as a whole, such as the effective effort, the density
index, the size index and the effectiveness of fishing effort, are
also computed. By studying these parameters for successive years,
important information relating to fishing activities and fish stocks
can be obtained; for instance, whether the size of stock is increas-
ing or decreasing, whether the effective effort against the fish
stock is increasing or decreasing etc.

A close study of these parameters is one of the very basic
and indispensable tasks in stock assessment for advanced study on
fish population using theoretical models.
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1. A BRIEF EXPLANATION ON PARAMETERS

1= The concept of CPUE

CATCH is the most important information required for
estimating the abundance of fish in a fishing ground. In the
past, CATCH was considered an index of abundance of f£ish. For
example, if the catches from Areas A and B were 100 metric tons and
50 metric tons respectively, we considered that the abundance of
fish in Area A was twice as large as that of Area B. In this case,
if we expended the same amount of fishing "effort" in Areas A and B,
the above consideration was correct. However, if in order to obtain
twice as large catch in Area A we also doubled our effort in Area A
as compared to Area B, then we must suppose that Areas A and B have
about egqual abundance of fish, since it is guite natural that a
greater effort results in proportiocnally better catch. Consequently,
not only CATCH but also EFFORT must be taken into account to estimate
the abundance of fish in the sea. The relationship can be expressed
as follows:

FISH STOCK * FISHING EFFORT = CATCH

This symbolic expression denotes that when a fish stock is
exploited by a fishing effort, then, the result obtained is catch.
Therefore,

CATCH / FISHING EFFORT = FISH STOCK

This means CATCH per unit of EFFORT, represents FISH STOCK.
In other words, the fish stock (its size or its density) is closely
related to the factors of CATCH and EFFORT.

The concept of CPUE (Catch Per Unit Effort) is based on the
above reasoning, and it is thought that CPUE represents abundance
of fish in the sea.

However, when a fishing area is very large, the geographical
distribution of fish is not always homogeneous; some parts will have
a lot of fish while other parts may have very little. Therefore,
if most of the fishing effort is expended in a rich fishing area,
the catch will naturally become larger. On the contrary, if most
of the fishing effort is expended in a poor fishing area the catch



will automatically become smaller, in spite of the fact that the
same amount of fishing effort is expended in both cases as a whole,
Therefore, CPUE cannot always represent the fish stock accurately.
In order to avold this kind of deviation of CPUE as an indicator
of size or density of fish stock, an improved method described
below can be introduced into our analysis.

3.2 Stock density ()

In crder that the problem may be understood easily, a very
simplified model will be used here. The whole fishing area is
devided into four sub-areas, which will be called Areas 1, 2, 2
and 4. Suppose that all of these Areas have the same surface size
{in square kilometers) and the distribution of fish in each Area
is homogenecus. Also suppose that the catchability of fishing gear
by unit fishing operation, (unit of effort; "number of days away
from port" is used here) is 1/10°. (The secondary factors are
neglected here for the sake of simplificity of explanation) .

Now, a mathematical formula will be introduced here for easy
understanding of the calculation procedure.

(1) Total catch (in metric tons)........ C = E0L
where, Ci denotes catch in Area ©

(2] Total effort (in days) ....:cseesses X = EXi
Where, Xt denotes fishing effort expended in Area 1

(3) (Simple) CPUE ...ecueanss Vil e vas TOEEXE

(4) Stock density index ....ieevcensanss ¢ = L(CL/XZ) /4
Where, 4 is the mummber of areas

(5) Btock Eifge IndeM .. ..c.ceeucennsessss ¥ = B{Ci/Xt)

(6] EEEecEivensSs (... ess b e r = CPUE/¢

(7Y vEffective sffokt: i it veasi wi. KK P

Two cases are provided here in the form of a table (see
Table 1). 1In Case A the fishing effort is expended in rich fishing
areas, whereas in Case B it is expended in poor fishing areas. The
box on the extreme left ghows the fish stock: 100,000 metric tons
of fish in Area 1, 200,000 metric tons of fish in Area 2, etc.,
Area 1 is the poorest and Area 4 is the richest area. When fishing
effort is expended in Case A-1, then, catch will be Case A-2 and
estimated stocks fram the catch data (Case A-2) and effort data



(Case A-1) will be Case A-3. The CPUE of Case A, that is, C (total
catch) /X (total effort) in the overall area (Area 1 to Area 4) is

3 metric tons. In Case B, this wvalue is 2 metric tons, or 1 ton

less than in Case A. That is to say, there is a difference in CPUE
in spite of the original steck being exactly the same. Consequently,
according to the formula given above, effectiveness ([of fishing
effort) in Cases A and B is 1.2 and 0.8 respectively. In the same
manner, effective effort will be 120 days and B0 days though the
actual number recorded in the log-bcok is 100 days in both cases.



Table 1. CPUE and Density Index

Case A-1 Case A-2 Case A-3
Effort expended Catch obtained Stock estimated

Area 1 |Area 2 Area 1 | Area 2 || Area 1 | Area 2
10 20 10 40 2 2
{in days)|(in days)||(in M/T}|(in M/T)||(in M/T)|(in M/T)

Area 3 Area 4 Area 31 | Area 4 Area 3 | Area 4

Case A. an 40 a0 160 3 4
(in days){(in days)||{(in M/T)|(in M/T)||(in Hf'!‘!lllin M/T)

Total = 100 (days) Total = 300 (M/T) Total = 10 (M/T)

CPUE = (300 M/T)/(100 days) = 3 (M/T)
Stock in the sea DENSITY INDEX = (1 + 2 + 3 + 4)/4 = 2.5 (M/T)
SIZE INDEX = 1 + 2 + 3 + 4 = 10 (M/T)
;I:gan;u :;;“030 EFFECTIVENESS = 3/2.5 = 1,2
' (]
(in M/T)[(in M/T) EFFECTIVE EFFORT = 100 x 1,2 = 120 (days)

;:;?ngn :ggru;u Case B-1 Case B-2 Case B-3
(in W/T)iin /1) Effort expended  Catch obtained Stock estimated

Area 1 | Area 2 Area 1 | Area 2 || Area 1 | Area 2
40 30 40 60 1 2
(in days)|lin days)||(in M/T){(in M/T)|[(in M/T)|(in M/T)

Area 3 Area 4 Area 3 | Area 4 Area 1 | Area 4
Caue B 20 10 60 40 3 4q
= (in days)|(in daya)||[{in M/ T){in M T)| |(in M/T){in M/T)

Total = 100 (days) Total = 200 (M/T) Total = 10 (M/T)

CPUE = (200 M/T) /(100 days) = 2 (M/T)
DENSITY INDEX = (1 + 2 + 3 + 4)/4 = 2.5 (M/T)

SIZE INDEX = 1 + 2 + 3 + 4 = 10 (M/T)

EFFECTIVENESS = 2/2.5 = 0.8
EFFECTIVE EFFORT = 100 % 0.8 = 80 (days)



The differences in figures between Case A and Case B arise
from the difference in the gecgraphical distribution of fishing
effort. In other words, in Case A, the fishing effort is concen-
trated on richer areas, whereas in Case B, effort is expended in
poorer areas as mentioned previously. 1In Case A, the actual
fishing effort against the fish stock is more than that of the
effort recorded in the log-bock. Regarding the exploitation of
fisgh stock, in Case A is stronger than in Case B as a overall area,

However, from the viewpcoint of estimation of fish stock, the
value of stock density or stock size index shows the same value of
10 and 2.5 respectively in both Case A and Case B. This means that
the stock density index is a more stable value for estimating the
fish stock even though the geographical distribution of effort
(and consequently the catch) changes case by case. It can be said
that the density index is a better indicator of stock than CPUE.

1.3 The size of area

As mentioned before, the surface size of the fishing grounds
is disregarded in order to simplify the explanation. In many
cases, however, the areas differ in size, and this factor of size
should be taken into consideration., That is, calculations of
density index described above should be weighted by area. In this
case, calculation should be made by using the following formula.

(i) NOEEL BYBR sive-iiaanins .o A = LA
Where, Ai denotes the surface size (in square kilometers)
of Area 1.

(ii) Stock density index ...... ¢ = {E(Cidi/Xi)} / TAL (= N/LAZ)
(ii1) sStock size index ......... V= E(CEAL/XL)

Theoretically speaking, CPUE means a unit of production, not
density. The density must have a dimension such as area or volume,
Therefore, when we take into consideration the area (in square
kilometers) , CPUE described above becomes density. In the previous
explanation, we neglected the surface size of the area in order to
simplify the explanation. However, in the actual fact, we keep the
size of each area in mind, because in Cases A and B, all areas are
the same size ( = 1), therefore, we can obtain density by simply
deviding by the number of areas [ + 4).

Mathematically, CPUE is a simple average of CPUE in the whole
area, while the density index is a weighted average of CPUE in each
Area.



In terms of mathematical statistics, a stock in the sea is
"POPULATION", while A-3 and B-3 are "SAMPLES of POPULATION"
estimated by A-1, A-2 and B-1, B-2 respectively.

1.4 Other parameters

We have so far mentioned some other parameters, namely, the
stock size index (N), effective effort (X) and effectiveness (r).
Their meaning and mathematical formulae have already been explained
above. However, a further clarification of effectiveness (r) should
be made at this point.

Effectiveness (r) is a ration of CPUE to the density index.

If the geographical distribution of fishing effort is homogenous
over the whole area, then r = 1. If r > 1, the distribution of
effort is more or less concentrated in a rich fishing area. In
the case of r < 1, the distribution of effort is more or less
concentrated in a poor fishing area. Therefore, represents the
magnitude of deviation of distribution of fishing effort in the
Whole area.



2. COOMPUTER PROGRAMS NOS. 600-A AND B00-B
il outline

As described in the Introductory Comments, with the two
pregrams given here and a SHARP PC-1500 micro-computer with BK RAM
module, we can construct two tables, namely, (1) the table of total
catch, total effort, effective effort, simple CPUE, stock density
index, stock size index and effectiveness, by successive years in
the whole area, and (2) the table of total catch, total effort,
average CPUE and awerage CPUE X area (in sguare kilometers), by Area
for the successive years (Program No. 600-A). We can also generate
seven graphs of curves, that is, annual changes of (1) total catch,
{2) total effort, (3) effective effort, (4) CPUE, (5) stock density
index, (6) stock size index and (7) effectiveness in whole area.
Next, we can obtain four histograms, namely, (1) total catch, (2)
total effort, (3] average CPUE and average CPUE X area (in sguare
kilometers) in each Area during the period under analysis (Program
No. 600-B) . Program B is CHAINed with Program A, therefore, once
the CATCH and EFFORT data by area and by successive years are typed
into the computer, both the tables and graphs are obtained without
repeating the troublesome key-in work. CLOAD of Program No, 600-A
(4740 bytes) and 600-B (4936 Bytes) takes around 6 minutes each.
About 360 cm of roll paper for printing is necessary. The operating
time of the computer is around 10 to 15 minutes (depending upon the
number of areas) except key-in of statistical CATCH and EFFORT data.
These programs have been arranged for the analysis of fish stocks
in the Gulf of Thailand which is devided intec 8 areas in statistics
of commercial fishing fleet, and the data for 6 to 10 successive
years are available. In the case of the number of areas being more
or less than 8, and if the data cover more than 10 years, some minor
changes in the program list are necessary.



2.2 Key Operation Procedure (Prog. 600-A : and Frog. 600-B)

STEP KEYSTROKE DISPIAY (Screen)
0 ON >
1 DEF A ** CATCH-EFFORT ANALYSIS *+
PEN SELECT (0 - 3) = 7
2 2 ENTER
3 1976 ENTER Initial YEAR = ?
4 No. of -YEARS (6 - 10) = ?
5 10 ENTER No. of YEAR Columns = 7
(] [ ENTER
SQUARE EKM(1) = 7
7 2500 ENTER
SQUARE ¥M(2) = ?
SQUARE KM(B) = ?




Remarks

Make sure that the prompt character is on the screen; this means
that the computer is ready for operation.

Beep. The program title ig displayed on the screen for about three
seconds. Then, four small boxes for pen number selection are
printed out on paper. After that, the computer asks your pen
number .

If you select pen number 2, press 2 and the key marked ENTER
(N.B.: the ENTER key must be pressed after every step in operation.
This instruction will therefore be omitted from now on.)

Beep. The computer asks the initial year of your statistical data.
If the initial year is 1976, type 1976.

After step 3, the computer asks the number of years in your data.
Input it by keystroke. The number of years should be more than 6
and less than 10,

See pages26 and 27 (layout of Tables), and decide the number of
columns. If you want 6 columns, press 6.

The computer generates 6 YEAR columns on paper. After that, the
camputer asks km?’ of AREA 1. Input data.

The same procedure is repeated until AREA B.

Then, computer sums up AREA 1 to AREA 8 and the total area (in km?)
is printed out on paper for your reference and further consideration
in the next step. Beep.




- 10 =

STEFP KEYSTROKE DISPLAY (Screen)
B *% TOTAL-NON-EFFORT AREAR *#
#*# BY MANUAL Key-in **
F (1) - AREA (?) = 7
82300 ENTER
- (Repeat) -
P (10) - AREA (?) = 7
9 CnTCH {1;1: = 7
42432 ENTER
10 EFFORT (1,1) = ?
22704 ENTER CATCH (2,1) = ?
- (Repeat) - EFFORT (10,8) = ?
11 7979 ENTER
12 PEN SELECT (0 - 3) = 7
3 ENTER




- 1Y) =

(cont'd)

Remarks

Two seconds display on the screen (as your reminder). Beep.

Two seconds display on the screen (as your reminder), Beep.

If there is no effort (i.e. no fishing operation), in some ARER,
subtract this AREA from the total area (in km?) which was printed
out on paper in step 7, and input the remainder (figure in km?)

for the first year, P (1). The same procedure has to be repeated
up to the last year, [i.e. in the present case, the number of years
is 10, therefore, you repeat it until P (10)].

After a short interval the computer plays a tune (sound); the input
catch and effort data, according to the instructions, are displayed
on the screen. For example, (1,1) denotes lst year of AREA 1;
{3,5) denotes 3rd year of AREA 5.

Two different sounds (beeps) are inserted "between years” as well
as "between AREAS" in order to avoid key-in mistakes.

The same procedure is to be repeated up to EFFORT (10,8), that is,
EFFORT data of the last (10th) year in AREA B,

The computer prints the title TOTAL CATCH (C) and TOTAL EFFORT (X 2)
on paper, then there is a pause of about 15 to 20 seconds. After
that, the computer starts to generate Table 2 and AREA 1 to AREA 4
of Table 3.

Beep, after "AREA 4", four small boxes appear on the paper to check
the depth of color of pen. Select a suitable pen number (No. 0 to 3);
if your choice is No. 3, press 13,

The computer continues to generate AREA 5 to AREA B of Table 3.




= 12 =

STEP KEYSTROKE DISPLAY (Screen)
13 PEN SELECT (0 - 3) = ?
1 '—[ ENTER
CHAIN PROG.-600 B
14 \”7 HhRRH PROG.-600 B **xxss
M/10° * 72 = INT (Digits 1-3)
15 Interval of Y-axis = ?
20 ENTER

(Key=in mistake TRY AGAIN)




=13 =

{cont'd)

Remarks

(Same as step 12) When you select pen number 1, press 1.

After step 13, Program-600 B is automatically CLOADed, and
"PROG-E00 B" appears on the left side of the screen. The CLOAD
takes about & minutes.

Two seconds display of the program number. "TOTAL CATCH IN M/T"
(M/T denctes metric tons) and "MAX M = " in CSIZE. 1 (small
character size) are printed out. The value of M (maximum) is also
printed out in CSIZE 2 on paper. (see p. 20)

In order to reduce digits attached to Y-axis in graph (see p. 20),
M mentioned above should be divided by 10 ® 2 (10 " 1 = 10! = 10,
10 ~ 2 = 102 = 100, 10 "~ 3 = 10} = 1000, etc.). For example, in
our case, M is 68661 (sea p. 20), M is divided by 1000, then M
becomes 68.661 (68661 : 1000 = 68.66l1) ,this means digits on scale
in Y-axis are reduced from 6 to 2 digits. The latter (divisor)
should be less than 3 digits (integer part only). 1In the present
case, type 100 (the divisor). Then, (x1000) is printed out on paper.

Now, M (maximum) is 68. Carefully consider intervals on Y-axis,
that is, the number of horizontal dotted lines in the graph.

In the example described here, (see p. 20, graph on the left-hand
side), interval = 20 is chosen and typed in consequently, three
horizental dotted lines appear on the graph, at the same time.

20, 40 and 60 are attached to each line on Y-axis. The computer
starts making the graph.

1f your choice of "interval" is too small, the computer cannot
generate a graph properly. In this case, "Key-in mistake TRY AGAIN"
appears on the screen. The program line number of statements goes
back to the first line number in step 15.




S .

STEP KEYSTROKE DISPLAY (Screen)
16
(Detailed explanations of keystrokes and displays are
omitted here)
17 PEN SELECT (0 - 3) =7
3 ENTER
18 (Detailed explanations of keystrckes and displays are

omitted here)

kkkkkk RFND 2 hkkdkkd




= 15 =

{cont'd)

Remarks

"TOTAL EFFORT IM DAYS" and "MAX M = " in CSIZE 1 are printed.

The procedure of step 14 to 16 will be carried out up to "SIZE INDEX
IN M/T" and MAX M = ", Then final graphs for "EFFECTIVENESS (r)"
and "MAX M = " are printed out. The value of M is sometimes less
than 1. 1In such a case, a different type of numeric figure, for
instance "B.553250B19E-01" is shown. E denotes exponential. The
figure means 0.8553250B19, conseguently, the scale intervals of
Y-axis will be less than 1, say, 0.2. (see P.22)

(see step 1 and 2). After typing in the pen number (in this
example, it is 3), attachments to 7 graphs of curve are printed out

{see p. 22)

Then, the computer asks you the rate of reduction of numerals (scales)
attached to Y-axis for the first histogram of CATCH of each AREA.

From this step on, the keystroke procedure is exactly the same as for
step 14 to 16 described above. After drawing four histograms, the
computer plays a tune (beep sound) and "END" is displayed on'the screen
for about 2 seconds.

The prompt mark " > " appears on the screen. This shows that the
work of this program has been completed.




= G =

2:3 Printout

(1) Four small boxes for pen number selection are printed out
(ref. 2.2 step 1), (2) YEAR column/columns are printed (ref. 2.2 steps
2 to 5), (3) the total area in square kilometers (in small-sized
characters) and its answer (in ordinary sized characters) are come out.
Then, Table 2 which is devided into 4 parts and Table 3 which is
devided into B parts (Area 1 to Area 4) are printed out (ref. 2.2
steps 6 to 11).

TOTAL | TOTAL DENSITY| SIZE
CATCH | EFFORT INDEX INDEX
(C) (%1) (Phi) (N)
42432 | 58494 182. 3 6684
28392 | 33a1s 261.5| 11381
e 34767 | 33626 587.6 8973
LADEe 66583 | 53776 458.9| 19828
78464 | 45521 384.8| 2p49m
43689 23749 668.5| 38774
36858 | 15156 7408.6| 27158
23618| 15864 1758.0| 64433
[] [] [] [] 13973 11371 431.5 15816
24882 5979 1716.5| 62911
 392778| 299456 | = 6Bl1.8| 27636
YEAR
‘"}";;;é“““' EEFECT | SIMPLE EFFECT
S a5 EFFORT | cPUE 1UNESS
< s (%2) () (r)
g }g;g 232683| 725, 4 3,97
188551 | 837, | 3.20
167486 | 10833, 9 4.9
E iggé 144890| 1236.6 2.6
e 2083866 | 1723.6 4,47
13 igg; 65358 | 1839.6 2,75
48681 | 2379, 1 3.21
""""""" 0 13429 1487.8 9. 84
SUM-MEAN 32378| 1228.8 2. 84
14495 | 3118, 4 1.81
b " 1831733| 1561.9 3.08
airEn TOTAL (BG. kM3 I bttt Py i o o R




Table 3.
AREA |
CATCH | EFFORT |
15704 | 22704 |
9297 18416 |
9642 8100 |
19569 13619 |
24387 17884 |
18414{ 14823 |
8452{ 6138 |
8699{ 9799 |
6610} 2190 |
12375 2569 |
133148 112442 |
(2588 SQ.KM)
DENSITY | d x A
691.6{ 1729
892.5! 223l
1199.3F 2925
1436.8{ 3592
1363.6{  24@3
1313.1} 3282
1376.9! 3442
8e6.8{ 2217
919.3{ 2298
4817.8; 120942
_ i :
1488.8{ 3222

=17 =

Bﬂ?lé
11189
20470 |
36081 |

20407 |
2557
1868

24 !
251 §

il
'S

114537 122874 |

--------------

17395
12588
11182
19738
45329

5837
4467

35 |
14398
3608

(2638 S0.KM)

DENSITY ! d x A
f85.8¢ 1841
p4.7| 1853
1999, 11 2630
1837.8% 2727
785.5i 2066
3496.1) 9194
522,44 1588
53142.8] 129765
16.8 | 472
208.6 | 548
6164.8; 16213 |

AREA 3
CATCH | EFFORT |
14481 | 17795 |
4457 7999
4655! 5788 |
7494 6889 !
8871} 7156 |
4526{ 2278 |
22806F 6714 |
ga@l | 3785 |
a: A i
58661 3438 |
' é{f?5§" 61734
(4PP@ SA.KM)
DENSITY! d x A
808.2! 3237
ST
894,21 3217
1239,21 48977
1127.81 4511
1986.8¢ 7947
3396.7; 13587
2351.61 9486
9.9 A
1710, 2 65847
'"]ééﬁ:EE"”'Sééé”




18 -

Four small boxes for pen number selection are printed again,
then 8 parts of Area 5 to Area 8 in Table 3 are printed (ref. 2.2

step 12).

Table 3. (Cont'd):

L

L]

AREA 4

CATCH | EFFORT

o f

2058 4314

@ @
12141 1589 |
8 2

9 9
14912; 4891 |
A 2
2589 477 i
B A

20865 11271 |

{EIIB 5. Ki“U

DEHS]TYI d x A
P.a | A
475, 1 ; 18872
9.0 | 2]
826.9 ! 17494
B.0| A
9.8 @
3848.8: 6433
8.0 5)
5422.6: 11452
9.8} P
o e o ey T L
977.8: 2863

ARER 5 AREA 6
CATCH EFFDRTE EHTCH j EFFUETE
232! 551 3 P |
123{ 123 | A g |
456 | 458 | a a:
121 21 A A i
45 | as | a A
78 | 28 | 9 9
450 | 451 | 2 2|
a19i 490 ; ) B !
121 11 2 g i
13| 12§ R 8!
_________ | S Al 5 i
1831} 1646 i 2 9
'<3129 50. K1) (3100 S0.Kr)
DFN%]T& a % f nrnaxrv‘ d x Q__
4215.15 12160 7.0 )
1900.0! 3120 9.0 P
1913.3{ 316 9.0 9
571,41 1782 8.0 | 7
1900.8¢ 3170 A0 A
! H
1900.0{ 3120 2.9 A
997,21 3113 P.0! A
1925.8{ 3198 9.9 2
1998.9| 3493 9.9 a
1883.3; 3379 .9 2
4o E E—— | e =Tl
1294, q 4855 a.8; C




e

Program 600-A is worked out when the computer has printed
out the last part of Table 3. Then, Program 600-B which is
automatically CHAINed with Program 600-A is CLOADed. (ref. 2.2
CHAIM, that is, between steps 13 and 14).

AREA 2 AREA B
CATCH | EFFORT | _CATCH | EFFORT |
9| B | 24 f |
A i A i 2 @ i
B 9 | A A i
2045; 1572 | A &
A G 77 74 |
3 ? | 8 A
A 2 ! 334 444 |
A A 198 | 191 i
2 a i 2 n
3285 1983 | A i
IR S : - —oee | _
5258} 3555 | k 600 | 619
(2882 SQ.KM> (1PR3 SQ.KM)
DENSITY| o x @ DENSITY | o x A
P.0 ) n.2; A
R0 7 A.8 7
R.9 ! A f.a/ A
1399.8 2604 2.8} A
9.a; 3 1848.5; 1849
9.0 | n 9.0 | A
n.a: ) 250.8 | 756
P.@; A 1881.1; 1898
P.9 7 2.0 | 7
1616.2{ 3235 9.8 7
291,70 se4 62.11 37 |
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Four small boxes appear again for pen number selection.
after suitable pen is selected, the computer generaktes seven
graphs of curve (ref. 2.2 steps 14 to 16).

HiEiEy .

FFFECTIVE EFFORT IN DhyS

TOTAL -EATCH IH. FreY TOTAL EFFORT M DAYS

K A = 99825, 31
re n - 68661 W o= 71988 223
(x1008) (x1P08) (x1PB2)
% | I o
® ® ® R RS i

ai
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SIWPLE CPUE IH K

e R s 2142.826
228
(x]1PRA
- B
(i

RIZE INDEX 1M feT

AR 1t = 156485.5
All

(x]1PAEA)
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After the computer generates seven graphs, then,**ATTACHMENT**
(in small sized characters) and four small boxes are printed out.
Select suitable pen, then three columns of year (in this case for
example, 1985 to 1976) as well as 7 kind of words [in this case, for
example, "EFFECTIVENESS (r)" to "IOTAL CATCH (c) in M/T"].

Then, four histograms with record of data (in small sized
characters) and attachment to histograms are printed out (ref. 2.2
steps 17 to 18).

EFFECT IWNEES () T ATTACHIENT ¥IY a - M i O v Mm
Rl 2.136842 = S S T
2B o AR
o 1.668371 (SRl A MM C wmm
286 I'I‘I % e m tzJ x %
= M ~ M ~ N
~ m XX E: h
1985 1985 1985 <Y X ® =~ = A
PRSHE a0 B 2 3
NADO®N OO = = 5
; . 1984 1984 1984 3 _ o T O
| L SIS 3 S
— ¥ L : ...‘.._... !983 1333 1583 — m e 3
=% 23 =
& J/ 1982 1982 1982 » o S
bR 0 O I 1981 1981 1981 s
Ll 1988 1980 1989
]
i B B 1979 1979 1979
Al SEGE 1978 1978 1978
Lk ERVERD 1977 1927 1827
P
whdeddd L L 1976 1976 1976
.
E X




= 23 =

CPUE IH Krg

EFFORT I OAYS

CATCH IN net

o pied e 35845 " NEddm 64.123

56234

AR HET)=

(x1888)

(x1888)

o i =
I . N, R e |
n H
i
= _
¢ P
=i B ——
1 = ==t
P T
@ ® O O @
55432m
L =
L R G e
S S B e
[T T R (SR Y L’ "t *
DL R
S | Lo
P e
e =]
e : "
S — t
I B :
AT L I T
n ® I ® N & W
M M N N == =
: g : ; ]
g : : ! ;
i : : i -
s : : : ]
: i i ; ]
£ ; ! g _
i g ! :
i H H :
(=i t ! '
e ® 8 © ®
TP R - i I o A

12345678
AREA

AREA

12345628

12345628
AREA

¥ RECORD OF Délp fel PRRCENT wr ¥ RECDRD OF DATA AMD PERCEHT T

¥¥ RECORD OF DATA AMD PERCENT w7

Data PERCENT

aktn

DaTa PERCEMT ARER ata FPERCEWT

ARER

rERIITan
Srivd-len

AAREAEEn

........

ERIaran:

SR e LB 8 of RN

ZFRTRERC
........
o e F

S

-

bl Lok i o8 LN ]

gTiTEIEE

H”:lll“'

2EENEEAE

rrrrrrrr

AT OO A D



4% A IN el

AAY HEJo=

338

Se62.818

(1083

51—

48

38

20 |-

12345678
ARERA

¥T FECORD OF DAlA pHD FEFCEMT T

3

TN R

paia PERCENT
i 14,480
26 14.80
L 18,40
ua 2n.41
17 8,7
18 B, 11
o 18,44
i
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TOTAL CATCH
TOTAL EFFORT
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qngn 1 €4529 S0.KN) mEﬂ 2 3218 S50,.kN0)
YEAR i —— YEOR A s . ;
caten | I-.FFBHT DENSITY: d x A CATCH EFFDI!T DENSITYE o = A
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DENSITY INDEX (Fhi) in K-G
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1984
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879
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(x10088) SIZE INDEX (N) in MeT

1984
2 Niass

1982

t 1981
1582

1825
1878
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DENSITY INDEX ¢Phi)

(x108)

NS

S W

NS

12
19

8.
6

1885
1984
1983
1982
1981

198a
1879
1978
1822
139786

;’ﬁrﬂraﬁh‘_‘

EFFECTIVENESS ¢r)

13985
1384
1883
1982
1:881
13888
1875
1878
1872
,_mum



i3 -

“InodeT usym pajalep =q 03
5T

S 4 peaurod xoq our

andad

142 INHTOUI Y Saa

HI3AG
BLQGHEZT

|

L

i

ae

(Barx)

180443 w101 ﬂv

£Z5E

SEOIN Ry

SAUD NI 180443




= 34 -

TOTAL CATCH CPUE

(x1888>

35 srssamm s ——— . —
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5: REM dkkkdkxkyxx

1@:

11:

10

16:

12:

18:

19:

28
SNEXT TiLFE LEEE

21

22:
2
291
291
3a:

4@:

¥ PROG,-6EBR ¥
¥CATCH-EFFORT*
¥ ANALYSIS-A %
SRS EEERELE S
"a":CLEAR @
WalT 188:BEEFP
3, BRI PRINT "¥%
CATCH-EFFORT A
NALYSIS)k%":
BEEP 3:TEST
INPUT "“PEN SEL
ECTtB-3)=7";0:
COLOR O
BEEP 5: INPUT "
Initial YEAR=T
”.n

7
BEEP 3:INPUT ™
No.of YERRs (B-
183=7"38B
BEEP 3: INPUT "
Mo.of YERR co]
umns=7"1E
FOR M=BTO E-1:
LF Z:C=p—1:
LPRINT " YE:
ARSI 2

FOR 1=8T0 B-1:
=R+ sC=0+1:
USING "H#HH":
LPRINT TAE 1;0Q
tLFE =1:USING :
LPRINT TAB 4;C
IF I=4LF 1

&)

IF 1<=BLF (18-
B2

LPRINT " SUM-
MEAN":GOSUB 18
1515

NEXT M

REM $£XERXEXRTEEK
BEEF 18:WAIT 8
1 Z2=B:H=2-1

BIN AcZ; 23, BLZ
s 235 L6270, OCE
17J’K(?),F(Zh
QcZ)

6o:

Bl

B2
: FOR

£4:

65:

B

A2

AH

29:

82:
:A$="CATCH ("+

g86:
: INFUT
gg:
94:

- 36 =

FOR J=BTO Z:
CLS :k3="":[CLS
P KE="SOUARE KM
("4+5TRS (J+13+
"I="IPRINT K%;
INPUT KgJ):
PRINT K¢Ja:
BEEP 2, BB

MEXT J:LF -1
J=PTE 2iE=
GHKCIIsNEXT J:
BEEP 3:CSIZE 1
:LPRINT TRB 2;
"AREA TOTALCSH
R B A
CS1ZE Z2:LPRINT
TAB 9;G:LF 2
WAIT 18B:PRINT
"¥kP=TOTAL-NON
.EFFORT AREAXX
e BEEP "3 WAL T
WAIT 20:PRINT
" %% By MaNUAs
L Keyg=in ¥x":
BEEP 2, 138:
WalT

FOR 1=8T0 H:
BEEP 2, 138:
WalT @&
P$=I"";CLS :P%=
"B+ STRS I+
4" Y=AREALT?I="
PEINT FP%;
IMNPUT Pl
PRINT PCID:
BEEP 3:NEXT 1
FOR A=1848T0 1
STEP ~-5:BEEP 1

a ATNEXT AZA=B
8@:

FOR J=8BT0O 27:
FOR 1=8T0 H
aE=rriis

STRE (1]am, "
+STRE CJ+H13+"2
PRINT A$;
ACTy J)
ACL, J)
EES

PRINT
E$:II n :

CATCH-EFFORT AHA
LYS15 (Part 1)

SHARF
LANGUAGE USED:
EXPANDED BARSIC

PROGRAM No. 68BA
CASSETTE= B5-A
TAPE COUNTER

€8 MARCH 1383
S.5HINDOCSEAFDEC)

FC-1588

BBz2-pea

355

81
g8:
993
188:

o i -

182
1R3:
184:

185:

187:
188:

:LPRINT

B$="EFFORT ("+
STR$ Cl+1a+"; "
+STRE (T+12+")

PRINT B$;
INPUT B(l; J)
ERINT BL1, J):
BEEF 3
NEXT 1:BEEP B,
48
NEXT J:BEEFP 5,
EB:LF 2:G6G0TO 3
38
EEM Fkkkksiixs
FOR J=8T0O 7
IF J=4LF -3:
TEST
IF J=4INPUT "P
EN SELECTL 1=3)
=7!30:COLOR O
FOR I=8T0O H
LPRINT "
AREA":LF -
1:USTHNG "#H#":
LPRINT TAB 14;
T+l USING :LF
1
caT
CH EFFORT":
LF 1

:FOR 1=870 H
:USING

"HEREHHEH
#



128: A2, J)=AalZ, 1)+
ACl, J):B(2, )=
B(Z, J)+BC1, 1)

13B: LPRINT TAB 14

(Ij J}:LF "'l:
LPRINT TAB 9;B
I,

132: 1F I=4LF |

148: NEXT 1

141: 1F 1<=BLF (1B-
8>

142:LF 1:LPRINT
TAR: 13;A¢Z, J):
LF —=1:LPRINT
TAB 9;B(Z2, J)
158: GOSUB 1858
168: REN ¥Xkk¥¥kkg
1 78:X$=" (":Y%=
STR$ (K(J)): 7%
=" SE.KH»"
188 WUs=X8+Y$+7%
190: LPRINT W$:LF 1
2A8: LPRINT " DENS
LTY o % atiLF
1
Z1B:FOR 1=8T0 H
Z211:1F BC1, J)=0LET
BCl, J)=5SE28
212:NEXT 1
228:FOR 1=BTO H
230:CCL; Jy=Aat], J)”
BCl, J)x)10e8
248:CCZ; Ja=CC2, J)+
Cily JXzNEXT |
2492:FOR 1=8T0 H
2493: 1F BCl,J»=9E20
LET BCI, J»=8:
NEXT 1
244:FOR 1=8T0 H
245:D¢ 1 I)=CC1y IO %
KiJr~1888
258:042; J12=DCZ2, J )+
0C 1y JasNEXT 1

260:FOR [=@ATO H:
USING "HHHHNEHE,
HU"ILPRINT TPRB
15CC1, J):ILF -1
PUSING "HHHHEH
k" LPRINT TnB
9;0¢1, J)

i [

261: 1F 1=4LF 1

2BZ:NEXT 1:LF 1

263: IF [<=BLF (1P-
B

264:USING "HHHHHE,
#":LPRINT TAR
1;C¢2, J)-2

265:LF -1:USING "#
HHHHHENH":
LPRINT TaB 9;D
(2 Jdr2

266: an=1: OOSUBR 185
5]

Z2EZ2:NEXT J:BEEFP 18

288:LF -3:TEST :
INPUT "PEMN SEL
ECTC1-3)=7";0:
COLOR O

269:CHAIN "PROG, -6
apR"

278:REM K¥XEEEX¥IRYE
* CHATN *
¥ PEOG, -60PB %

X == END == %
bt EE ST S S E 4SS
288:END

338:REM kXkefksrx

335:DIM AACZ), BBt Z
3, CCC2), 0DCZ),
EE(Z2), FF¢2), GG

2):all 8
348:LPRINT " a7
aL ToraL"
345:LPRINT " CAT

CH EFFORT"
347:LPRINT " (C
3 EX1d :LF
1
358:FOR 1=8T0 H:
FOR J=BT0D 2
368:anc]i=Aaac] y+ac
1,39

3BICBBOII=HRC] y+R¢
Iy JINEXT I:
MEXT |

362:FOR [=8T0 H

363: IF BB Y=BLET
BBC1)Y=9E2R

364: CCC1)=CCC])+¢n
Aacly-BRCIY %18
(515

366: |[F BB(]1)=SEZ28
LET BR(l)=8

378:GOSUB 1188

P2 EECL)=EECTI)+CD
DelysPCldo%inE
A

373: IF EECI)=BLET
EEC1)=3E28

374:GGC 1 )=6GGCIY+(C
CCl)7EEC]))

3/75: IF EE¢1)=9EZ@
LET EE(1>=0

326:FFC]I=FF(]1)4BB
CIX¥GGECL)

3BB:NEXT |

398:FOR 1=BTO H

392:al=Al+aacl>:B1
=H1+BR(1):C1=C
14CCC12:D1=D1+
ARcID

393 E1=E1+EECI):F 1
sFI+FFCL):Gl=6
1+GGECT

F94:NEXT |

295:F0OR |1=0T0 H

396: IF 1=5LF 1

400 USING "HiHHEHYH
H":LPRINT ToB
1;AACLI:LF —1:
LPRINT TAB 9;B

BCls
4B5:NEXT 1:LF 1
487: IF [<=BLF <lB-
B

41B:LPRINT TAB 1;a
1:LF =1:LPRINT

TAB 3;8B1
417:8B=1:G0OSUB 185
15|
413:REN $£E¥xrsesy
128: LPRINT " EFE
B s LNPLEN
LRRINMT ! EFF
ORT CPUE"
422:LPRINT * .1
2) (I ZLF

I
425:F0OR [=ATO H
426: IF 1=5LF 1
438 USING "HHHuiEd
H'":LPRINT TaB



1y ERC I nsR =1
USING “"HHHHHE,
#": PRINT TAB
93 CCCI Y NEXT 1

435: [F 1<=8LF c18-
B2

44@: LF 1:USING "##
H4uHH#" 2| PRIHT
TaR 1:iF1EER =1
TUSING "HHHHEH
JHYTLPRINT TAB
GoBlxR

45@: BB=1:G0OSUB 1A5
%]

451 REM 3Ry

455: LPRINT " [DENS
LT STZEN:
LPRINT IND
Ex INDEX"

A56: LFRINT " (FPh
i CHITELF
1

46@:FOR 1=AT0 H

4625 1F I=5LF 1

470: USING “"HiHHAH.
B":iLPRINT TAB
1S EECIDGLE =14
USING "HHHHHHH
HY:LPRINT TAR
L5 [ B B

427 NEAT 1:LF 1

478: IF 1<{=BLF (18-
B>

480: USING "HHHHHH,
"L PRINT TRE
1 ELZBILE =1
USING "HHHHHEH
#'"ILPRINT TRB
9;01-B

A85:BB=1:GOSUB 185
@

489: REM ¥Eakkieey

498: LPRINT " EFFE
CT":LPRINT "
TUNESS" i LPRINT
L [ e 0 i |

491:FOR 1=8T0 H

492: L 1=5LF

495: USING "HHH, HHE"
:LPRINT TRB: 13
GECL

- 38 =

95 NEXT 1:LF 1

497: 1F 1¢=8LF <l1B-
B

499: LPRINT TAB 1:G
1B US]ING

5@@: GOSUB 1838

51P:GOTO 1BZ

999: REM ¥¥kEkkiky

1888: GRAPH :LINE
7y 7)-(2, 365
)y B, OILINE ¢
7y 365)-C1472,
3652, 8, 0

1818:LINE (132, 32
2)-C147, 327)
»2; Q:LINE ¢1
42, 2398)-(18,
2380, 2,0

1828:LINE €18, 365
=018, 22,8, 0
LINE €18, 42
1-C1472,42), 2
y O

1030: LINE (2, 7)-¢
142, 23, 8, 0:
LINE €132, 223
—C132, 365, 8
)

T35 INE €129, 36
5)-€129, 7, B
y O

1848: GLCURSO0R (8,
By: TEXT :LF
4:RETURN

1849 BEM kkdkkyks

1858 : GRAPH

1851: 1F BB=1LINE
{3y 36570 -(238
y 365, 8, 0:
GOTO 1857

IB53:LINE (5, 365)
"(235, 355), A
y O:LINE <238
y 322)-(5y 327
12,0

1854: IF AA=1LINE
(5, 288)-(228
y 2882, 2, 0:
LINE €213, 36
33=0213,7, 1

1855:

1852

1858

1868 :

1828:

1888:

1889
183a:

1892:

1854:

» O

IF AR=I1LINE
(216, 7)~-¢216
y 3650, 8, 0:
GOTO 1878

1F BB=1LINE
(5, 2980 =228
y 2987, 2,03
LINE (213,36
5)-¢213, 72,8
j{]

1F BB=1LINE
£1113, 365)-(1
13, ?)j B; i
LINE ¢S5, 92)-
(238,423, 2,0
:GOTO 1e8a
LINE <5, 238)
-(228, 288), 2
yB2LINE (213
yv3223— k213, 7
2, 2,0

LINE €113, 32
2y=C1135 23, 2
s O3 LINE (5,4
EJ_QEBE; ‘12.),
250

LINE ©238, 72
05y 72,8, 0:
GLCURSOR £8,
B): TEXT :LF
S5:aA=0A: BB=P:
RETLURN

REM $¥kickrks
GRAPH (L INE
(S, 365)-C116
y 3652, 8, 0:
LINE (5, 2982
‘D

LINE €116, 36
S3=6116; 7). 8
yO:LINE ¢113
v A= 113, 365
2 By

LINE €113, 236
53-¢113, 75,8
+DELINE (554
23=0113,42),
2,0



1836:LINE €116, 7>
_(5: :’:f, B; 'D:
TEXT :LF 5:
RETURN

18393:REN X¥k¥¥ixki

1188:FOR J=8T0 2

11852 1F B, J)=p@
LET B¢, J>=9
E£28

1118:0DC1>=DDC )+
ACl, J)sBCL; I
IXKCTD

1138: 1F B(l, J)=9E
2BLET Bcl; 1>
=B

1135:NEXT J

1148: RETURN

1158 REM HiHHHEHY
# STATUS 1 #
# 4.4 #
HuHHHHE R

1168 END

T e

S:REM ¥¥ekkxiysy
¥ PRDG.-6868B %
¥CATCH-EFFORT%
¥ ANALYSIS-B %
EREEERERE R R R

G: TEXT :lAlT 1809
SPRINT "¥kkxxy

PROG. -EBRB %%
Xxx":BEEP 3:
WAIT

B:0DIM NEZ), NC2D,
%153y, UC15), BR
CA), UL

9:L=B

18:FOR [=8T0 H:M(
Ii)=AACT Y iNEXT
1

12: BEEF 5, 58, 388:
CSIZE 1:LPRINT
"TOTAL CATCH 1
N M-T":ESLZE 2
:GOSUB 135

14:FOR 1=AT0 H:mMC
[D=B:NEXT 1

16:FOR 1=0T0 H:H¢
13=BBCI)YINEXT
1

18: BEEP 5, 58, 388:
CSIZE 1:LPRINT
"TOTAL EFFORT
IN DAYS"LESIZE
2:GOSUE 135

ZBFOR T=RTO H: Mt
13=B:NEXT 1

22:FOR 1=8T0 H:MK
LIsFF (I REXT
I

22: BEEF 5, 58, 388:
CS1ZE 1:LPRINT
"EFFECTIVE EFF
ORT IN DAYS":
CSTZE 2:iG0O5LIB
12

Z4:F0OR 1=ATO H:=mML
I2=B:iHNEXT 1

2EIFOR 1I=0T0 H:L
10=CECIDINEXT
[

272:BEEFP 5, 58, 388:
CSIZE 1:LPRINT
"SINPLE CPUE 1

CATCH-EFFORT ANA
LYSIS (Part 20

SHARP PC-1588
LANGUAGE USED:
EXPANDED BASIC

PROGRAM No.688B
CASSETTE= B85-A
TAPE COUNTER

21 NARCH 1983
S.SHINDOCSEAFDEC)

pE3-181

28:
3a:

32:

34:
36:

37

383
35:

481

q4]:

a2:

N KsG":CS12E 2
+GOSUB 135
FOR 1=BTO H:nc
1)=B:NEXT 1
FOR 1=BTO H:n¢
I1)=EEC]):NEXT
i
BEEP 5, 58, 388:
CSIZE 1:LFRINT
"DENSITY INDEX
IM KsG":C51ZE
2:60SUB 135
FOR 1=8T0 H:RM¢
[}=8:NEXT |
FOR 1=8T0 H:nN(
[2=0DCI):NEXT
[
BEEFP 5, 58, 388:
CS1ZE 1:LPRINT
"SIZE INDEX IN
M+1":CSIZE 2:
GESUB 135
FOR 1=8T0 H:rg
I3=B:NEXT 1
FOR 1=BT0 H:n(
[3=GGELIYINEXT
I
BEEP 3, 58, 388:
CSIZE 1:LPRIMT
"EFFECTIVENESS
Lp)ICE]ZE 100
1=1:GOSUB 135
FOR 1=8T0 H:AC
12=@8:NEXT I
GOTO 1568



43:REN ¥¥k¥ikxixy
44:FOR J=8T0 2Z:N(
JI)=ACZ; J):NEXT
J
45:BEEP 5, 58, 398:
CSIZE 1:LPRINT
"CATCH IN n-1"
PCSIZE 2L 2t
GCOSUB 3289
46: FOR J=BT0O Z:MN(¢
JI=B:NEXT J
472:FOR J=8T0 Z:HN(
Jy=B(Zy J)iNEXT
J
48: BEEFP 5, 58, 398:
CSIZE 1:LPRINT
"EFFORT IN DaY
SresSIZE 2l
2:G0SUB 2@eg
49: FOR J=BT0 Z:N(
JI=BINEXT J
58:FOR J=BTD 7:HN¢
§>=C(2,J):NEHT
51: BEEP 5, 58, 398:
CSIZE 1:LPRINT
"CPUE IN KrG":
CS1ZE 2:LF 2:
GOSUB 3882
52:FOR J=BTO Z:N(
JY=B:NEXT J
53:FOR J=BTO0 2:N(
J)=0C2, JI:HEXT
J
54:BEEP 5, 58, 282:
CSIZE 1:LPEINT
"d x A IN MsT"
PESTZE. ZELFE 21
GCOSUB 328P
55:FOR J=8T0O Z:H¢
J)=B:NEXT J
57:FOR J=BT0 2:HNC(
JI=0CZ, JYLNEXT
J 5
58:GOSUB 4188
B@:BEEF 5:WBIT 15
B:PRINT "%¥¥kk
¥ END kddicgs”
Gl:FOR Q=6BTO 48
STEP —-2:BEEFP 2
» 3, 3BB:NEXT 0
BS:REM ¥xryriiiixx
¥ END x
ESSS 255542

=40 =

67: END

134:REN ¥¥kex¥xix

135: =8

136: IF Q1<>1THEN 1!
63

132: IF Q1=160TO 13
8

138:M=18:FOR 1=8T0
H: IF HM>=MC1)
LET M=M(1)

133: NEXT |

140:CS1Z2E 1:iLF 1:
LPRINT "MIN N

LR =181 2E
ZELPRINT TAB 39
iMiM=e

163:FOR 1=BT0 H
164: 1F M{=MCIILET
M=M¢])
165: NEXT 1
162:LF 1:C8IZE 1:
LF 1:LPRINT "M
AX N =Y:LF -1:
CSIZE 2:LPRINT
TAB 9;M:CSI1ZE
2:LF 4
178: 1F Ql=1]INPUT "
*Special M for
(r)x M=7"iH
1712 IF NC98LET R=1
:GOTD 198
122: INPUT "Ms18n7=
INT{Dig.1=3317
=\ :sR:BEEP 5;5;
388
174:FOR 1=8T0 H
125:MC1d=MC] )R
NEXT |
1BZt L$=! (% irie=
STRE RiNg=")5":
O&%=L $-+H%+N$
183: LPRINT O#%:LF 4
198: INPUT "Intepwua
| af Y-ax|s=7"
H 2
1110:REM R¥kkkkxrx
1113:GRAPH :
GLCURSOR (@,
B):SORGN :
TEXT
1115:GRAPH :
GLCURSOR <25
y B) 1 SORGN

1128:ROTATE 1

1125:G6=INT (N/R/E
]

1127: IF B>15UWAIT
158: PRINT "K
egin mistake
s TRY AGAIN"
:WAIT :TEXT
:GOTO 122

1148: W=B: FOR W=1
10 G

1158: ¥ CL-1)=33-MN%
WXEXS5%R

1152: IF G1<>16G0OT0
1168

1153 1F @1=1GOTOD
1125

1155: GLCURSOR (X¢
W=15, 54>
USING “##,8"
:LPRINT EXW:
USIMG :GOTOD
1178

1168: IF ExW>=1P8
GLCURSOR (X¢
W-1354):
USING "##4%"
:LPRINT Exu:
USING :GOTO
1178

1161: IF ExW<93
GLCURSOR (X(
W-13,48)>:
USING “HH#":
LPRINT E%l:
USING :GOTO
1178

1'165: LPRINT EXW

1170:NEXT W

118B:LINE <8, B)~(
188,82, 8, 0

11B5:Y=0

1198:FOR W=@T0 I

1288:LINE €8, Y2-(
B, cY-4R3), B,
f

1218:LINE (8, {Y-4
By)=e215, (Y-
4832, 1,0

12208:G0OSUB 2588

1238: IF W< 8L INE
Gl Y=L, £Y-
18),8,0



{U|V}'{L1(?“
4835, 8,0
1240: IF W8
GLCURSOR ¢-=2
@, CY=1324
GOTO 1268
1258: GLCURSOR (-2
B, (Y-25))
1260: LPRINT Li+1
1278:¥Y=Y-48. U=L
1Z2BA:NEXT W
1283: TEXT .GRAPH
:GLCURSOR (2
5, B):SORGHN
1285:LINE (B, 18)—
{.El -33)1 al D:
LINE ¢8, -38)
~€198, -38), 8
1 DeX=p:Y=10
1287: GOSUE 2588
129@: TEXT iLF 5
1388: RETURN
14459 REM ki¥kedkyx
1588: TEST : INPUT
"PEN SELECT(
B-3)=2":0:
COLOR O
1518:FOR Y=8TO 2
1S15:F0OR 1=AT0O H
1528:LPRINT C;" "
iC3 " "iCiLF
1
1538:C=C=1:NEXT I
fLF 2:C=CaH+
1
1543 MEXT Y
1558 REN kkkkxiss
1568: 011N S$6) %31
1578:S%(B)="T0TAL
CATCH <C) i
n AM21"
1522: 581 3="TOTAL
EFFORT <X1)
in Days"
1523:58%(2)="EFFEC
TIVE EFFORT
(X2) in Uous

1574:54(3)="GIMPL
CPUE <d? in

=l =

KeG"
1526: 54C4)="DENSI
TY INDEX (Ph
i?2 in KsG"
15272:5%(5)="S1 2k

INDEX ¢NY in

H/TII
1579: S$(6)="EFFEC
TIVENESS Cr2

1580: GRAPH :
ROTATE 1.
GLCURSOR <@,
B):S0RGN

1598: ¥=5:%¥-8

160B:FOR 5=RT0 6

1618: |[F 5=8
GLCURSOR X,
¥):iLFRIMT 5%
(a2

= 0 A -
GLCURSOR X,
YI:ILPRINT 5%
£

1612: 1F 5=2
GLCURSOR (X,
YI:LPRINT S%
€2)

1613:1F 5=3
GLCURSOR (X,
Y)LLPRINT 5%
(3)

1614: [F S=4
GLCURSDOR X,
YXILPRINT 5%
€.l

161%5: 1F §=5
GLCURSOR X,
YI:ILPRINT <%
£5)

1616: IF S5=6
GLCURSOR X,
YI:LFRINT &%
(H)

161 7:%=x+30

1618 HEXT S:TEXT
JLF 12

16192:00T0O 44

2499 REM KX¥EXLER

250R:FOR H=1TD G

Zo3Z2ALINE (RON=-1)
£l V}P(X‘N_ 1 )1
V-4BJ;I:D

2538 NEXT N

2548: L=33/MNEMCUW) %
5%R

2558: RETURN

3ABE:REM ¥ke¥¥yxy

I|i1a:FOR J=8T0 ?

IR2@: 1F Ne=NCJ)
LET N=NtCJ)

IP2S:NEXT J:-BEEP
3

3IR3IA:CSIZE 1
LPFRINT "MAx
NeEY="1LF ]
tCSI1ZE 2
LPRINT TAR 9
iNILF 3:BEEP
5, 58, 308

3035: 1F NCOILET R
=1:GOTO 3058

3R49: INPUT "M-18n
2=INTC(DIG. 1~
3y:7="1R:
BEEP 5, 50, 38
a

2P5A:FOR J=ATO 7:
NCII=NCJIsR:
NEXT

IP59: L $="{(x" M=
STRS RiNg$=")
HrOs=LS$HMEEN
$: BEEP 5

3B6R: LPRINT O%:

) INPUT "Intepr
val of Y-axi
s=7";E

IR7AIREN kXkEikEx

3RsR: GRAPH
GLCURSOR €8,
B):SORGN

AR9P: T=|NT (N/R-E
]

4888: IF T>15WA1T
198:PRINT "K
eyin mistake
s TRY AGHIN"
WATT s TERT
YLE O 1:GOTO 3
P48



4P1B:FOR W=1TO T
ARZB:UCK= 1 ) =55-N%

WEEAXDER
4939: |IF E¥l>=198
GLCURSOR (-]

5, UCW-1)-280
IS ING CTHEH
$":LPRINT E¥
RaNEXT W
USING :GOTO
a@4q.)

AR35:1F EXT>=1088
WAaltT 158:
PRINT "% Inp
at Histake, T

RY AGATN ®".
WwalT GOTO 3
REA

4940: GLCURSOR -5
s L W=1)-288)
ApaTe USING "HHEHE" .
LPRINT ExW:
NEXT W:uUSING
4R347: GLCURSDR (8,
27253
qRER:FOR W=1T0 T
ARBT: U= 1 2=557N%
W¥E ¥5%R
4@64: L INE 18, JCuW
=1 3=2250—1(249
2y, UtW-132-275
"'IZ!D
AA6S:NEXT W
4328: L INE (48, B)-
t4Q, =275, B,
O: SO0REN & -+
LINE (B;83-(
200, 8>, 8,0
4pRA:FOR J=AT0D 7
BR(J»=2757Nk
I 15
ARBSHEXT 1
41pB8: %-8
Aa9p:FOR J=ATO 7
X=w-20
A128: L INE X, BR{J
Y)-CH4 14, 8D,
8, 0,B
A1 IR NEXT J
4128: GLCURSERE: (&,

=42 =

B):SORGN :a=
Pix=18
4125:FOR J=B7T0 2
4130: GLCURSOR (¥,

-28):4=A+]
414@: LPRINT A: %=X
F2BINERT J
4158: TEXT LF 1:
LPRINT "
arREA"
4151: TEXT iLF 3.
BEER 3, 58,38
B:CSI1ZE 1:
LPRINT "xx R
ECORD OF DAT
A AND PERCEN
T ¥EMILE 2
4152:F0R J=BTD Z:
Whl=WW+BRCT ) :
NEXT
4153: IF WW=BLET WU
W=9E 28
4154:FOR J=BTQ 2:
JUCI)=BR(] s
Wik 1 A8 NEXT
J
4155 LFRINT " o
REAY.LF =1z
LPRINT TAB 1
B "DATAN LF
-l:LPRINT
TAR 283" PERC
EMTY:LF |
aj52:F0rR J=8T0 /.
USING "HHUHHH
i HE
LPRINT TAB 1
13NCIVER:
USING :LF =1
4158: LPRINT TAB 4
s e LS TNG: "
HHH, HU"ILF
- 1:LPRINT TaB
2B UUCT S :
USTNG
4155 W=
4168 NEXT ]
4165:N=8. TEAT
41 78: L5127 2:LF 3
41 7B.RETIUIEM
A1AR:REM LEEEXEEY

4183: TEXT
4185:C512E 1:
LPRINT "%%%
ATTACHMENT %
¥¥":CSIZE 2!
LF 2
4198:D1N R$(3)
472PP:R$(AI="TOTAL
CATCH ":R$(
1)="T0TAL EF
FORT":R$(2)=
"CPUE":R$(3)
=4CPUE . x A"
4218:FOR R=BTO0 3
4212: IF R=BLPRINT
R${@i:LF 1|
4214: IF R=1LPRINT
R&(]1J):LF 1
4216: IF R=2LPRINT
R$(2):LF 1|
4218: TF R=3LPRINT
R$(3):LF |
427280:NEXT R:LF 4
4238: RETURN
4258: REM HHHEEHHHH
# STATUS 1 #
# 43936 #
HUHHHUHBHHNE
4268: END




