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ABSTRACT 

The Resource Assessment and Conservation Engineering (RACE) Division's 

west coast subtask has completed three bottom trawl surveys from 1977-83. 

These surveys have been conducted on a triennial basis aimed at assessing 

groundfish resources in waters off california to British Columbia. Tb obtain 

proper abundance estimates for Pacific whiting (Merluccius productus), and 

important continental shelf rockfish species (genus Sebastes), a series of 

computer programs were assembled to provide accurate strata area computations. 

This computer program package simplifies stratum boundary definition, stratum 

area calculation, and graphical representation of the survey strata used by 

the west coast subtask. A step-by-step user guide for application of the 

strata line programs is provided. A detailed account of the equipment and 

procedures utilized in deriving the strata lines techniques is appended. 
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INTRODUCTION 

The Resource Assessment and Conservation Engineering (RACE) Division's 

west coast subtask has recently completed its 1983 triennial bottom trawl 

survey of groundfish resources in waters off california to British Columbia. 

The triennial surveys focus upon providing the Pacific Fishery Management 

Council (PFMC), the fishing industry, and scientific institutions with 

estimations of stock size and composition (Weinberg et al. 1984). Survey 

design and post-cruise analyses were based on a latitudinal/bathymetric 

stratification scheme to increase precision of abundance estimates and to 

provide information by International North Pacific Fisheries Commission 

(INPFC) management areas. Since 1980, the scheme has apportioned the survey 

region by INPFC statistical areas and by three depth strata: 30-100, 101-120, 

121-200 fathoms (fm). In addition, a study of the upper continental slope was 

initiated in 1984 which involved sampling between the 60-100, 101-200, 201-300, 

301-400, 401-500 fm depth zones. (Raymore and Weinberg 1985). 

TO estimate the abundance of groundfish resources using the "area swept" 

methodology, the surface area in square nautical miles (nrn 2) of each stratum 

has to be calculated. strata area computations were previously accomplished 

by planimetry which was time consuming and rel~tively imprecise. A series of 

RACE programs are now available which simplify the process of defining strata 

boundaries, calculating the surface area of a stratum, and producing graphic 

representations of the strata used by the west coast subtask. Depth contours 

can be digitized (electronically traced) from nautical charts, transformed 

into binary coded computer files (referred to hereafter as "strata lines 

files"), and manipulated by programs to yield area size calculations and 

computer-drawn maps. 
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The purpose of this document is to describe the use of the existing 

files of west coast strata lines and provide guidance to those needing to 

define different strata off the west coast or in other regions. The procedures 

are presented in a step-by-step fashion. Within this report, all program 

names are presented in upper case letters and file names are bound by quotation 

marks. User oriented documentation for all programs discussed herein are 

available as files on usercode (Race0360) on RACE disk. For each procedural 

step presented, consultation with the RACE user documentation is recommended. 

File titles for RACE documentation begin with the directory root-name DOC 

assigned to each program name (i.e., DOC/MAP). Copies of program documentation 

may be obtained by listing at your terminal or writing to the host printer 

the desired program [e.g., WRITE(RACE0360) DOC/MAP ON RACE]. A detailed 

account of the procedures discussed within this report are presented in an 

appendix. 

. USING THE WEST COAST STRATA LINES FILES 

The manner in which the program package for the west coast strata lines 

files is utilized depends upon the final product desired by the user 

(Figure 1). The strata lines files contain line segments corresponding to 

the 30, 100, 120, 200 and 500 fm isobaths as presented on National Ocean 

Survey (NOS) nautical chart series 18000 and extends from Monterey Bay (36°48 I N. 

lat.), california, to Estevan Point, Vancouver Island, (49°15 I N. lat.), 

British Columbia. Also included in these files are line segments which 

correspond to sea bottom irregularities such as pinnacles, seamounts, or 

depressions. By using these files in conjunction with various RACE programs, 

strata area calculations or graphic representations of prominent features can 

be obtained. 



STAGE 1 { 

STAGE 2 

STAGO { 
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Figure l.--Flowchart of steps and procedures involved in utilizing the west coast strata lines files. 
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strata Area calculations 

TO calculate the area (nm2 ) of all strata used in the west coast survey 

area (36°48'N. to 49°15'N. lat.), proceed as follows: 

1) Retrieve the binary lines file II (RACEO060) Lines/Westcoast/Postgenerate/ 

Shelf/4Areasize" from library maintenance tape # 5118 where tape 

label = "Linestape" and put it on your disk usercode [e.g., RACE(PACK»). 

2) Execute program (RACE0010) STRATA/WINDOW to define strata boundaries 

based on latitudes and longitudes. 

3) Execute program (RACE0010) STRATA/AREA to compute the surface area of 

each stratum specified by the latitudinal and longitudinal boundaries 

in step 2 above. 

4) Add or subtract from the major strata the surface areas corresponding 

to pinnacles, seamounts, and/or depressions within each stratum. Due 

to the extensive detail available with the west coast strata lines file, 

simple additions and/or deletions of areas associated with pinnacles, 

seamounts and depressions may have to be made to the major strata 

defined by the isobaths to obtain an accurate surface area measurement. 

Table 1 and Figures 2-6 will assist you in making adjustments to the 

calculated strata areas for each major stratum. These figures illus­

trate the major strata within which each pinnacle, seamount or depression 

is located, the associated line segment number and the depth that 

corresponds to each topographic feature. Table 1 shows the four major 

depth strata used by the west coast subtask and the total area (nm2 ) 

of each before making adjustments for bottom irregularities. Table 

also lists the pinnacles, seamounts, or depressions within the west 

coast survey region by line segment number~ gives the surface area of 

each~ the depth of each~ and describes which arithmetic adjustments 
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Table 1.--Digitized line segment values, surface areas (nm2 ), depths, and 
the arithmetic action to be taken for overall stratum area 
calculations within the 1983 west coast survey stratification 
scheme. 

Stratum Depth Range Total Area 
no. (fm) (nm2 ) 

30 - 100 11,190.6006 
2 101 - 120 796.7992 
3 121 - 200 1,700.7593 
4 201 - 500 6 , 132.8579 

Line segment Area Depth 30-100 101-120 121-200 201-500 
no. (nm2 ) ( fm) (fm) ( fm) (fm) (fm) 

11 0.6945 120-200 -0.6945 +0.6945 
12 1. 1383 100-120 -1.1383 +1.1383 
13 1.7863 247-344 -1.7863 
14 3.8439 179 -3.8439 +3.8439 
15 4.4042 120 -4.4042 +4.4042 
16 0.2351 98 +0.235.1 -0.2351 
17 0.1743 25 -0.1743 
18 0.2397 25-28 -0.2397 
19 0.2334 445 +0.2334 
20 0.7558 421 +0.7558 
26 0.1716 28 -0.1716 
27 1.9252 22-30 -1.9252 
28 O. 1189 30 -0.1189 
29 0.2228 20 -0.2228 
30 0.1096 28 -0.1096 
31 0.8444 10-18 -0.8444 
33 0.7272 19-26 -0.7272 
34 1.7613 16-30 -1.7613 
46 0.9782 24-28 -0.9782 
56 0.1468 192 +0.1468 -0.1468 
57 0.8591 97-99 +0.8591 -0.8591 
81 0.9471 178 +0.9471 -0.9471 
82 2.1221 166-173 +2.1221 -2.1221 
83 1.6436 137 +1.6436 -1.6436 
96 0.1355 83 +0.1355 -0.1355 
97 3.4518 384-454 -3.4518 

106 0.1227 29 -0.1227 
107 0.1224 27 -0.1224 
108 2.0588 451-486 +12.0588 
109 0.8978 447 +0.8978 
110 1.4786 458 +1.4786 
111 4.3522 331-493 +24.3522 
112 6.4901 437-499 +6.4901 
113 1.6743 471-482 +1.6743 
146 0.1736 29 -0.1736 
147 0.2228 176 +0.2228 -0.2228 
156 0.1132 27 -0.1132 
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Table 1.--Continued. 

Line segment Area Depth 30-100 101-120 121-200 201-500 
no. (nm2 ) (fm) (fm) (fm) (fm) (fm) 

157 0.1087 28 -0.1087 
166 3.2820 66-78 +3.2820 -3.2820 
167 6.1011 113-117 +6.1011 -6.1011 
168 0.2072 227 -0.2072 +0.2072 
169 0.1648 215 -0.1648 +0.1648 

-170, 185 27.1403 416-494 +27.1403 
176 0.1232 26 -0.1232 
177 1.7972 113 +1.7972 -1.7972 
178 1.2179 150 +1.2179 -1.2179 
179 0.2863 196 +0.2863 -0.2863 
180 0.7903 190 +0.7903 -0.7903 
181 0.4858 188 +0.4858 -0.4858 
182 12.5224 192-197 +12.5224 -12.5224 
184 0.1856 188 +0.1856 -0.1856 
186 21.1292 142-197 +21.1292 -21.1292 
187 10.6275 159-180 +10.6275 -10.6275 
188 9.5919 147-184 +9.5919 -9.5919 
189 0.9167 487 +0.9167 
190 2.7886 210 +2.7886 
196 0.2118 100 +0.2118 -0.2118 
197 0.1247 98 +0.1247 -0.1247 
198 0.3459 97 +0.3459 -0.3459 
199 3.9549 98-98 +3.9549 -3.9549 
200 0.9972 98-99 +0.9972 -0.9972 
201 1.3838 462 +1.3838 
202 0.6733 492 +0.6733 
203 0.1805 94 +0.1805 -0.1805 
204 0.3375 499 +0.3375 
205 6.4948 400-500 +6.4948 
207 3.0675 165-188 +3.0675 -3.0675 
208 0.1610 197 +0.1610 -0.1610 
218 0.2225 30 -0.2225 
221 1 .4179 27-29 -1.4179 
222 8.5367 16-29 -8.5367 
223 0.6002 25-28 -0.6002 
242 0.4769 494 +0.4769 
243 0.1181 94 +0.1181 -0.1181 
244 0.1094 93 +0.1094 -0.1094 
245 0.1411 493 +0.1411 
286 0.2533 76 +0.2533 -0.2533 
287 0.3379 185 +0.3379 -0.3379 
288 9.5016 58-99 +9.5016 -9.5016 
289 0.3298 99 +0.3298 -0.3298 
290 0.1830 100 +0.1830 -0.1830 
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Table 1.--Continued. 

Line segment Area Depth 30-100 101-120 121-200 201-500 
no. (run2 ) (fm) (fm) (fm) (fm) (fm) 

291 0.0951 96 +0.0951 -0.0951 
292 0.7195 73-95 +0.7195 -0.7195 
293 0.4096 83 +0.4096 -0.4096 
294 0.8770 78-90 +0.8770 -0.8770 
295 1 .1 874 71-97 +1.1874 -1.1874 
296, 333 1.9932 101-105 -1.9932 +1.9932 
298 0.1631 98 +0.1631 -0.1631 
299 0.1421 89 +0.1421 -0.1421 
300 1.0004 71-99 +1.0004 -1.0004 
301 0.0546 7 -0.0546 
302 0.7782 21-24 -0.7782 
303 0.2249 165 +0.2249 -0.2249 
329 0.1137 27 -0.1137 
330 0.6555 102 -0.6555 +0.6555 
331 2.7872 29 -2.7872 
332 0.3270 102 -0.3270 +0.3270 
334 0.1673 106 -0.1673 +0.1673 
335, 392 2.2127 104-109 -2.2127 +2.2127 
336, 393 0.2468 122 -0.2468 +0.2468 
337 0.3935 488 +0.3935 
338 1 .1 120 465-492 +1 .1120 
340 0.1613 100 -0.1613 +0.1613 
385 0.1899 29 -0.1899 
386 0.7300 28 -0.7300 
387 0.1674 27 -0.1674 
388 0.1197 30 +0.1197 
390 1 .6610 104-123 -1.6610 +1.6610 
391 1.8676 104-117 -1.8676 +1.8676 
394 0.2402 101 -0.2402 +0.2402 
395 0.0855 103 -0.0855 +0.0855 
396 0.0857 30 -0.0857 
397 0.2891 31 -0.2891 
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are needed to correct the major strata area computations. Figures 2-6 

are presented by the following INPFC statistical areas: Monterey, 

Figure 2; Eureka, Figure 3; Columbia, Figure 4; Vancouver (U.S.), Figure 5; 

Vancouver (can.), Figure 6. 

To calculate the surface areas of the west coast strata, but within a 

specific latitudinal range (e.g., 40 0 30'N - 43°00'N lat.), proceed as follows: 

1) Retrieve the binary lines file "( RACE0060) Lines/Westcoast/Pregenerate/ 

Shelf" from library maintenance tape 41= 5118, where tape label = 

"Linestape", and put it onto your usercode [e.g., RACE(PACK)]. 

2) Execute program (RACE0010)GENERATE/BOUNDARY to create bathymetric 

boundaries for your strata from the line segments of interest. 

3) Execute program (RACE0010)STRATA/WINDOW to define latitudinal/longitudinal 

boundaries of your strata. 

4) Execute program (RACE0010)STRATA/AREA to compute the surface area 

of each stratum, and smaller topographical features. 

5) Add or subtract from the major strata the surface areas corresponding 

to pinnacles, seamounts and/or depressions within each stratum. 

The GENERATE/BOUNDARY program is utilized to redefine the west coast 

strata based on bathymetric boundaries which are a subset of the existing 

strata tailored to the needs of the user. Figures 2-6 are used in determining 

the line segment numbers which correspond to the region of the west coast 

which interests you. The STRATA/WINDOW program defines the strata boundaries 

within the region of interest based on latitudinally determined stratum 

borders. If your strata is not bordered by straight latitudinal lines (e.g., 

U.S.-Canada international border), program STRATA/WINDOW cannot be employed. 

Instead, the bathymetric boundaries which were generated with program 

GENERATE/BOUNDARY are utilized in computing strata surface areas when program 
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Figure 6.--Line segment values and depth strata for the Vancouver/Canada International North Pacific 
Fisheries Commission statistical area as assigned within the west coast strata lines files. 
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STRATA/AREA is executed. For further discussion on this topic, see STAGE 2 

of the appendix. Arithmetic adjustments to the major strata are completed by 

referring to Figures 2-6 and Table 1 as mentioned previously. 

Graphic Representation of west Coast Survey Strata 

The program' package will provide charts (plots) of all strata within the 

survey region with or without pinnacles, seamounts, or depressions. It is also 

possible to plot selected depth strata and any specified portion of the entire 

survey region. 

To produce plots of the entire west coast stratification scheme, proceed 

as follows: 

1) Retrieve the binary lines file on usercode RACE0060 called "(RACE0060) 

Lines/Westcoast/Postgenerate/Shelf/4Plot" from library maintenance 

tape # 5118, where tape label = "Linestape", and put it onto your 

usercode [e.g., RACE(PACK»). 

2) Execute program (RACE0010)MAP to draw the plot. Program MAP 

documentation will assist you in creating an appropriate parameter 

file. Be sure to specify latitudes and longitudes which will cover 

the survey region. '!he "Lines" parameter should also be included 

to direct the program to input the binary strata lines file "Lines/ 

Westcoast/Postgenerate/Shelf/4Plot" (Mintel, and Oda 1983). 

To produce plots depicting a portion of the survey region, only s,ome of 

the depth strata, or only some of the bottom irregularities, proceed as follows: 

1) Retrieve the binary lines file on usercode RACEO060 called "(RACE0060) 

Lines/Westcoast/Postgenerate/ Shelf/4Plot" from library maintenance 

tape # 5118, where tape labe 1 = "Linestape", and place it onto your 

usercode [e.g., RACE(PACK»). 
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2) Execute program (RACE0010)SELECT to select those pinnacles, seamounts, 

or depressions you want to be drawn. Selections are based upon line 

segment numbers (binary word 4 of each binary lines file record). 

3) Input "selected" binary lines file with program (RACE0010)MAP to 

draw plots. 

In the case where the desired output is a plot showing all strata and 

all digitized pinnacles, seamounts, and depressions but only for a part of the 

survey region, execute program MAP with the strata lines file as input and 

specify the latitude and longitude parameters for the region of interest. 

If only a few isobaths are desired on the plot, in addition to all the pinnacles, 

seamounts and depressions within the region of interest, refer to Figures 2-6 

and select those line segment numbers of interest. This information in the 

form of a binary lines file is inputted to program MAP and the "Lines" parameter 

specified. If a plot is desired with only the depth contours drawn, an input 

lines file is not needed. Execute program MAP and specify those depth contours 

of interest with the "Depth" parameter wi thin your parameter file. 

CREATING YOUR OWN STRATA LINES FILES 

You may find that the west coast strata lines file currently available 

does not satisfy your specific needs. Your particular stratification scheme 

may include different isobaths or may relate to a different survey region 

(e.g., the Bering Sea or the Gulf of Alaska). If this is the case, you will 

have to create lines files to suit your needs; this section will briefly 

describe the necessary steps. Fbr a more detailed description of this process 

refer to the Appendix. 

If you wish to include additional line segments off the west coast (i.e., 

300 and 400 fm isobaths), you may supplement the existing west coast strata 

lines files in the following manner: 
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1) Obtain nautical charts which correspond to the latitudinal and 

longitudinal range within which the desired strata are located and 

clearly define (i.e., highlight) the new line segments including 

pinnacles, seamounts, or depressions. 

2) Make a drawing of the new isobaths on a separate piece of paper (one 

sketch per digitizing session). On each sketch, number each line 

segment consecutively beginning with number one, note the geographic 

boundaries of each and indicate the direction in which each line 

segment is to be digitized (Figure A-1). 

3) Execute program (RACE0010)DIGITIZER to electronically trace the new 

depths from the nautical chart(s). Use your sketch(es) to aid you 

in digitizing the line segments in the right sequential order and in 

the proper direction (clockwise/counter clockwise, top-to-bottom, or 

bottom-to-top) • 

4) Execute program (RACE0010)INVERSE/MAP to convert digitized points 

into corresponding latitudes and longitudes. The "High" and "Wide" 

parameters required by this program are obtained from the output of 

program DIGITIZER. 

5) Execute program (RACE0010)MAKE/BINE/LINES to convert your lines file 

into a standard format binary coded file ("binary lines" format). 

6) Execute program (RACE0010)NEW/MATH to add a numerical constant to 

each new line segment number (binary word 4). Extreme caution must 

be exercised here to prevent duplication of line segment values 

already specified in the existing west coast strata lines file. 

Line segment values 1-414 have been incorporated by the west coast 

strata lines files already, and are represented in Figures 2-6 and 

Table 1. 
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7) Retrieve the binary file on RACE0060 usercode called "(RACE0060)Lines/ 

Westcoast/pregenerate/Shelf" from library maintenance tape # 5118, 

where tape label = "Linestape", and put onto your usercode. 

8) Refer to Figures 2-6 for line segment numbers which correspond to those 

regions of the west coast you wish to include in your stratification 

scheme. 

9) Execute program (RACE0010)SELECT to acquire those line segment values 

desired from the west coast strata lines files. 

10) Insert new lines (output from program NEW/MATH) at the end of the 

file containing your selected line segments from the existing west 

coast stratification scheme (output from program SELECT). 

11) Execute program (RACE0010)GENERATE/BOUNDARY to connect isobaths 

between adjoining chart sections that were digitized separately 

thus creating bathymetric boundaries. 

12) Execute program (RACE0010)MAP to produce plots of your stratification 

scheme. 

13) Execute program (RACE0010)STRATA/WINDOW (if applicable) to establish 

the latitudinal boundaries of the strata for which you desire area 

calculations. 

14) Execute program (RACE0010)STRATA/AREA to compute surface areas for 

your strata. 

15) Make adjustments to stratum area values to account for pinnacles, 

seamounts, or depressions. 

If you intend to produce plots or calculate surface areas of your new 

strata, it is highly recommended that you sketch the region of interest and 

number each line segment consecutively prior to executing program DIGITIZER. 
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You may have to digitize your survey region in more than one session due to 

the dimensions of the digitizer "tablet" (see Appendix A). When digitizing, 

it is important to trace each line segment in the order described on your 

sketches. The direction in which each line segment is to be digitized must 

also be noted. This step is imperative to the successful execution of 

program GENERATE/BOUNDARY. 

Programs GENERATE/BOUNDARY, STRATA/WINDOW, and STRATA/AREA all require 

that unique line segment numbers be assigned to each line segment. This is 

accomplished by adding a constant to binary word 4 of your lines file through 

program NEW/MATH. When you are adding new line segments to the existing west 

coast strata lines files, you must not duplicate values assigned in Figures 

2-6. Following the assignment of a unique value to each line segment, merge 

your chart "sections" together using the Burroughs CANOE "INSERT" command, 

then merge your supplementary lines file with the "(RACE0060)/Lines/Westcoast/ 

Pregenerate/Shelf" strata lines file. These files consume a very large 

amount of disk space so in consideratipn of other computer users, they should 

remain on disk no longer than necessary. Transfer your binary lines files to 

a library maintenance tape and delete them from your disk when they are not 

being used. 

Once all contours have been merged together into one file, execute program 

GENERATE/BOUNDARY. Refer to program documentation to construct the necessary 

parameter file. Separate parameter files and separate executions of the program 

GENERATE/BOUNDARY are necessary to plot strata and to calculate surface areas. 

Figures 2-6 and your sketches will aid in creating these parameters. Again, 

pay strict attention to the direction in which line segments were digitized. 

Program GENERATE/BOUNDARY labels each stratum, depth contour, or sea bottom 

irregularity with a "Boundary" number. Do not confuse these "Boundary" numbers 
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with line segment numbers (several "line segments" may constitute a "Boundary"). 

A "closed" boundary parameter is required for surface area calculations. An 

"open" boundary, usually for depth contours (isobaths), is necessary for plot­

ting routines. Pinnacles, seamounts, and depressions used in area computations 

and plots must always have "closed" boundaries. Complete the remainder of the 

steps as described previously. A more detailed explanation is provided in 

Appendix A. 
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GLOSSARY OF TERMS 

Arithmetic adjustments to area: action taken to correct stratum area (square 
nautical miles: nm2 ) calculations due to pinnacles, seamounts, or 
depressions. 

Boundary: a parameter command that specifies which line segments and/or 
points are to be included within the stratum area calculation or plot. 
It is referred to primarily in reference to the GENERATE/BOUNDARY and 
STRATA/WINDOW programs. 

Boundary intersection point: those line segment values which are on a common 
border between line sections and are shared by those line sections involved. 
It is from these points that three or more lines radiate. 

Boundary segment: a series of points and line segments digitized with a single 
execution of the DIGITIZER program. 

Boundary transformation: the insertion of line segment values from individual 
line sections, International North Pacific Fisheries Commission (INPFC) 
areas, etc., into one lines file in preparation of boundary generation 
via GENERATE/BOUNDARY or STRATA/WINDOW. 

Depth strata: that region within the confines of specified depth contours 
which is of interest to the user and is based upon the stratification 
scheme designed by the user. 

Digitizer: the instrument employed in tracing (digitizing) line segments and 
points from bathymetric charts and storing this information on disk for 
further use. 

Last assigned value (LAV): a numerical value which corresponds to the final 
line segment value assigned to each chart subdivision by the addition of 
a constant via the NEW/MATH program. 

Line section: a subdivision of a strata scheme. 

Line segment: one or more points of a boundary segment which were digitized 
during one execution of program DIGITIZER. 

Line segment value: a numerical value which is sequentially assigned to each 
line segment and/or point. It is to this value that a numeric constant 
is added to prevent line segment duplication. 

Tablet: the surface upon which charts (chart subdivisions) are affixed for 
digitizing. 
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APPENDIX A 

Equipment and procedures involved in creating the west coast strata lines 
package. 

Appendix A describes how the west coast strata lines package was put 
together. provided herein is an overall description of equipment and detailed 
procedural steps, in addition to an explanation of the RACE computer programs 
employed in developing the west coast strata lines package. 

Tables 

A-1. Nautical charts utilized in "digitizing" the 
west coast isobaths •••••••••••••••••••••••••••••••.••••••••••• 46 

Figures 

A-1a. Sketch indicating the preliminary assignment 
of segment values prior to executi~n of program 
DIGITIZER from 36°48'N to 37°20'N latitude •• •• ••• • •••• • •• •• • '. 48 

A-lb. Sketch indicating the preliminary assignment 
of segment values prior to execution of program 
DIGITIZER from 37°20'N to 38°02'N latitude ••••••••••••••••••• 48 

A-1c. Sketch indicating the preliminary assignment 
of segment values prior to execution of program 
DIGITIZER from 37°50'N to 38°02'N latitude ••••••••••••••••••• 49 

A-ld. Sketch indicating the preliminary assignment 
of segment values prior to execution of program 
DIGITIZER from 38°02'N to 38°20'N latitude ••••••••••••••••••• 49 

A-le. Sketch indicating the preliminary assignment 
of segment values prior to execution of program 
DIGITIZER from 38°20'N to 38°59'N latitude ••••••••••••••••••• 50 

A-1f. Sketch indicating the preliminary assignment 
of segment values prior to execution of program 
DIGITIZER from 38°59'N to 40 0 00'N latitude ••••••••••••••••••• 50 

A-1g. Sketch indicating the preliminary assignment 
of segment values prior to execution of program 
DIGITIZER from 400 00'N to 400 30'N latitude ••••••••••••••••••• 51 
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APPENDIX A (continued) 

Page 
Figure A-2. output from program DIGITIZER displaying 

the computer calculated HIGH and WIDE values 
for the first digitizing session •••••••••••••••••••••••• 53 

Figure A-3. CANDE schedule fi.le for 1;he Monterey 
. statistical area of the International 
North Pacific Fisheries Commission utilized 
in creating the west coast strata lines files ••••••••••• 58 

Figure A-4. Parameter file utilized in contour' reproduction 
for the west .coast strata lines package ••••••••••••••••• 60 

Figure A-5. Parameter file utilized in strata area 
calculation for the west coast strata scheme •••••••••••• 63 
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Description of Equipment 

The equipment used in developing the west coast strata lines files 

consisted of the Summagraphics Digitizer and the Textronix 4051 graphics 

computer terminal used in conjunction with the Burroughs' Corp. B7800 

mainframe computer. Instructions on how to use this apparatus to digitize 

can be found by referring to the RACE program documentation for program 

DIGITIZER. The Tektronix 4051 graphics terminal was also employed for 

previewing plots before routing them to the Calcomp plotter. 

The nautical charts utilized for digitizing depth contours are listed in 

Table A-1. Digitized depth contours included the 30, 100, 120, 200, and 500 

fm isobaths. All of these isobaths were printed on the U.S. charts (printed 

by NOAA-National Ocean Survey, 1976-1980) with the exception of the 120 fm 

isobath, which was interpolated and hand-drawn onto the charts before the 

digitizing process. On the canadian charts (printed by the Canadian Hydro­

graphic Service, 1981) depth contours were printed in meters, therefore, it 

was necessary to convert fathoms to meters, interpolate the position of the 

isobaths, and superimpose them onto the charts. The "Master" chart series 

for the west coast (36°48'N-49°15'N lat.) are stored by the west coast subtask. 

The software used in completing this project consisted of several programs 

maintained in the RACE program library [RACE0010 usercode, RACE(PACK)}. 

Procedures 

Figure 1 demonstrates the sequence of steps and programs required to 

develop and utilize the west coast strata lines program package. There were 

three operational stages: 
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Table A-1. Nautical charts utilized in "digitizing" the west coast isobaths. 

Chart Printing Latitude 
No. date range 

18680 (U. S. ) 1978 36°48'N-38°02'N 
18640 (U.S. ) 1979 37°50'N-38°59'N 
18620 (U. S. ) 1978 38°59'N-41°03'N 
18600 (U.S.) 1976 41°03'N-42°51'N 
18580 (U.S.) 1978 42°51 'N-44°41 'N 
18520 (U.S.) 1978 44°41 'N-46°20 'N 
18500 (U.S.) 1980 46°20'N-47°42'N 
18480 (U.S.) 1978 47°42'N-U.S.jCan. Border 
LC3602 (Can. ) 1981 U.S.jCan. Border-49°00'N 
LC3603 (Can.) 1981 49°00'N-49°15'N 
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1) digitization of the line segments and points; 

2) execution of programs via CANOE and WFL, 

3) calculation of surface areas and/or generating maps. 

STAGE 1 

Contours were digitized by individual International North Pacific Fisheries 

Commission (INPFC) statistical area and processed through Stages 2 and 3 (Fig. 1) 

separately. It should be noted that the maximum size of the digitizing 

table (referred to as the "tablet") is approximately 34 in. wide x 25 in. high. 

Therefore, if you are working with charts that are larger than these dimensions, 

they should be subdivided into workable portions (i.e., chart 18640 was subdivided 

into three sections which fit onto the tablet). Twenty-four such sections were 

digitized for the entire west coast survey area (36°48'N to 49°15'N latitude). 

Once the chart sections were established, corresponding rough sketches were 

drawn. On each sketch, all boundary intersection points and line segments were 

numbered sequentially beginning with number 1. The line segments were digitized 

following this numerical sequence. The direction in which each line segment 

was digitized (clockwise/counterclockwise, top to bottom, or bottom to top) 

was also indicated with arrows. 

Reference latitude and longitude lines were placed at the top, bottom, 

left and right margins of each sketch. Examples of such sketches for the 

INPFC Monterey statistical area are shown in Figs. A-1a thru A-1g. Boundary 

intersection points were those at the southern-most and northern-most boundaries 

of each INPFC stastistical area. These points corresponded to intersection 

points 1-5 in Figs. A-1a and A-1g for the Monterey area. All line segments 

were digitized between these northern and southern limits within each INPFC 

statistical area, not inclusive of the boundary intersection points (thus 

avoiding retracing). Line segments were later joined together at boundary 
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values prior to execution of program DIGITIZER fram 
360 48' N to 370 20' N latitude. 

I ~..,:;o r.::o. 
401 \~ ,Z.Z.20 

!.~'2. r---*---------';I:"'"--------------...,~ 

~ 

~G.H: t1.S03S 
W(CS'; R.;t~1 

LU4. W4 +2.0 

LA.\). = '* 

fJ@ 
~l20L--------------~~----~~~~--------~~-~~~zC 

1'2.3?O 1222.0 

Figure A-1b.--Sketch indicating the preliminary assignment of segment 
values prior to execution of program DIGITIZER from 
37 0 20' N to 38 0 02' N latitude. 
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values prior to execution of program DIGITIZER from 
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Figure A-1d.--Sketch indicating the preliminary assignment of segment 
values prior to execution of program DIGITIZER from 
38 0 02 1 N to 38 0 20 1 N latitude. 
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Figure A-1e.--Sketch indicating the preliminary assignment of segment 
values prior to execution of program DIGITIZER from 
380 20' N to 380 59' N latitude. 
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Figure A-1f.--Sketch indicating the preliminary assignment of segment 
values prior to execution of program DIGITIZER from 
38°59' N to 40 0 00' N latitude. 
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Figure A-1g.--Sketch indicating the preliminary assignment of segment 
values prior to execution of program DIGITIZER from 
40 0 00' N to 40 0 30' N latitude. 
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intersection points through execution of program GENERATE/BOUNDARY. 

STAGE 2 

Stage 2 of the operation consisted of three steps which are shown in 

Fig. 1. Work flow language (WFL) jobs were employed to expedite the use 

of RACE programs necessary for producing surface area calculations and plots. 

Command and Edit (CANOE) schedule files were utilized to merge binary lines 

files. 

The output file from program DIGITIZER is used as the input file to 

program INVERSE/MAP to prepare for surface area calculations and plot 

production. This program takes the digitized values, recorded as x-y coordi-

nates, and converts them to latitudes and longitudes based on the chart 

projection (Mercator or polyconic). INVERSE/MAP requires a parameter file 

which specifies the geographic boundaries of the section digitized. The 

computer calculated "High" and "Wide" values from the output of program 

DIGITIZER must be used in this parameter file. An example of the output from 

program DIGITIZER for the first chart section in the Monterey INPFC statistical 

area is found in Fig. A-2. 

The output file from program INVERSE/MAP is then input into program MAKE/ 

BINE/LINES, which transforms an EBCDIC coded (character) file into a binary 

coded file. Once this is completed, the output from program MAKE/BINE/LINES 

can be routed directly into program MAP for plotting. However, in order for 

line segments from adjacent chart sections to be joined, adjustments to the 

numerical values assigned to each boundary intersection point and line segment 

(binary word 4 of a binary lines file) must be made. This step is accomplished 

via program NEW/MATH. Proper addition of constants will assure no duplication 

of line segment values between sections. The constant added to each chart 

section depends upon the last assigned value (LAV) of the previous chart 
, 
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~U~SuR ~~!l~:~ ;:NC::@ 
t.Nu Of .c. ... ~c. .• T e 

435=P(Ii~ T 5 ,,[ 
34=DI.!'L ICA T£ !'IJH>T S H~l JV£) 

401=?UNTS "FITTEN - T~IS S~GHi'.:NT 
1,00" = 1 C H L !' C I N T S lOR IT T ~ N 

OC Y~U ~A~l rc CIGI1IZE A LI~~? Y JR ~= 
Y 
DIGITIZE yeUfi LI~E. ~H£~ Da~E. ~ELE~S~ ELITe'l, 
"eVE Cu~sai\ AT l~AST 1/2 AN I~CH ~€LJW 1 LtFT 
Of YOlin GilIG:N (-1/2, -liZ) A~C '''t:SS Pi£ 
CUnSOR B~ITCN CNCE0 
END Of St:G~E,"'T • 

407=PCINTS nE 
l1=DLPLlCATE POHiT 5 HHOVEJ 

396=PCI:nS Io;;ITTEN - THIS S:: GHENT 
1.40C=TCn L pcr NTS WR IT TEN 

DO YOU ~ANI TC CIGITIZE A LINE? Y OR N= 
Y 
DIGITIZE YeUR LINE. WH~~ CCNE. RELEASE eLTTCN. 
"CVE CU~SCfi AT LEAST 1/2 A~ INCH 8ELOW l LEFT 
Of YOUR OfiIGI N (-lIZ. -liZ) AND ~ RESS THE 
CURSOR BUTTON ONC~ 
END Of' S~G)1ENT 10 

5H=PCVI TS RE. 
21=;)L?LlCAT£ POINTS RE!10Vf) 

Sl1=PCINTS IoF ITTEN - ThIS 5:: GH~NT 

Figure A-2.--Continued 



1_917=TCTAl FOINTS WRITTEN 
DO YOU ~ANT TO CIGITIZE A LINE1 Y DR N= 
Y 
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&IGITIZE YOUR LINE. WHE~ DCNE_ ~ELEASE B~TTCN_ 

HOVE c~"sca AT LEAST lIZ A~ INCH BELOW' LEFT 
OF YOU~ ORIGIN (-1/2_ -112) AND ~RESS THE 
CURSOR B~lTON ONC~ 
~ND OF S~G~8~T 1 

5 Ita P C IN T S R~ 
~ .. C"PL1CJ1[ POlton fiEHOVD 

S::=i'CINTS Iii'ITTEN - THIS ~EGHENT 
1_969=lCTAL FeINTS ~RITTEN 

00 YOU ~ANI TC CIGIIIZE A LINE? Y DR N= 
Y 
DIGITIZE YCU~ LInE. WHEt. CCNE_ :! ELEASE Sl;TTCN. 
KCVE CU"SCR AT LfAST 1/2 AN INCH c~LO~ & LEfT 
CF YGUR CIHGI N [-112_ -112) AND i> f't:SS THE 
CI;;;SOR B&;TlCN GKCEf¥ 
END OF St:GHEi4 T 12 

7 3=PCIM TS Rt: 
S .. Ol?LICnE ?CIt\TS ~;:H~vn 

&~=i'CI~TS ~~ITT[N - THIS SEGHE~T 
2. Jl 7," TO TA L F u I N T S liP. IT IE N 

DC YOU .ANT Te CIGITIZE _ L!N~? Y OR N= 
Y 
DIGITIZE YCU~ LIUE. WHr~ DCN~_ ~EL~.SE &LTTCN. 
MeVE CUF~O" AT L~AST 1/2 AN INCH 3ElJW ~ LEFT 
OF YOU 1\ [j R 1 GI N [-112.. -1/2) A ~l 0 '? c:: SST I'i[ -

CURSuR El.TIOi~ G~Cri) 
END Jf SiG~ENT 1~ 

5£=FCH"T~ Ik 
C=DL?LICAIE. FD!"TS HI1'JVE~ 

S2=PCINTS .~ITTE. - T~JS S~GH€NT 
2.0c9=lCTJ.L !'ClNT::' _?lTTION 

uO YOU .ANI TC CISIIIZE ~ L!"E7 Y n~ ~= 
y 
LIGHIZE Y(UR LINE. ,,1i::1i C:Nt:. ~ELE"5C: ~lTT!:~. 
"eVE C&;FSC~ _1 lE.~ST l/~ .Ii INC~ 9El8k ~ - L~Fl 
OF YOUR CRIGIN (-l/~ .. -liZ) A~D 'nES5 THE 
CUIiSJR al.TTON CNCn 
t:Nil OF ~.E:GHiH ~~.!:J 

~c .. i;' . .:r;ns i\E~u 
c=!:L!'LICA IE F':;U>T S FiEM:!V!:) 

oe=PCINlS RPI,TE~ - THIS ~~GM~NT 
2.177·1CIH Fe; Nh RP rlFN 

DO YOU ~~Nl TO CIGIT!ZE A LISE? Y nR N. 
y 
DIGITIZE YOUR LINE. WHEN CCNE_ ~ELEASE 3LTT~N, 
HOVE CURSOR AT LE.~ST lIZ AN I~CH BELOw \ LEFT 
OF YOUR CRIGIN (-112. -112) AND ~RESS THE 
CURSOR eUTTON ONCgv 
END OF ~EGHEN T 15 

102=PCIN IS RE 
3=Dl;PLICATE POINTS REHOVEl 

99.PCINTS WRITTEN - THIS ~~GHENT 
2.ZH-ICTAL FeINTS IoRITlEN 

DO YOU RANT Te CIGIl~Z£ A LINE? Y OR N­
Y 
DIGITIZE YOUR LIN~. WHEN C~NE. ~ELEASE 6LTICN, 
HOYE CURSCR AT LEAST 1/2 .~ INC~ BELOW I LEFT 

Figure A-2.--Continued 



or YOUR ORIGIN (-lIZ .. -1/2) AND 'PRESS THE 
CURSOR B~Tl0H O~C~ 
tNO or SEGMENT 16 

Z3=PCIN TS liE 
O=CljPLICATE POINTS HMOVED 

~3=PtINT~ ~nITTEN - THIS ~~GH~NT 
Z .. Z!i9= TCTAL PCI HTS ~;; HHN 

DC YOU ~AN' TO CIGITIZE A LINE? Y DR N= 
N 
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~ .. Z~S=PDINTS ON FILE 1 ••• 
(IiACE0060]CH"rTlleceCJ3S4~TCH;ao ON R4CE. 

Figure A-2.--Continued 
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section. For example, by default the first chart section of the Monterey 

region (Fig. A-1a) has assigned segment values of 1-16. A constant of 20 

was then added to the second Monterey chart section (Fig. A-1b), thereby 

yielding a range of segment values from 21 to 34 with the LAV being 34. The 

third chart section (Fig. A-1c) in the series had a constant of 36 added to 

each line segment value, thus creating a LAV of 40. This process was continued 

throughout the entire west coast survey region. 

In some instances, pinnacles, seamounts, and/or depressions were over­

looked when digitizing. The creation of plots to overlay nautical charts 

proved helpful in locating such omissions. The addition or deletion of new 

line segments corrected these errors. At this point, the file representing 

each chart section had a unique range of line segment values. These smaller 

files were then merged into a larger binary lines file for an entire INPFC 

area. CANOE "Schedule" file jobs (Fig. A-3) were utilized for inserting one 

file after another because WFL job files cannot execute "INSERT" commands. 

After creating a single strata lines file per INPFC statistical area containing 

all line segment values, program GENERATE/BOUNDARY was implemented. This 

program bridged the gap between boundary intersection points between adjacent 

chart sections thereby allowing all depth contours to be continuous within, as 

well as between, chart sections. 

To calculate surface areas and produce plots of the strata, separate 

parameter files and separate executions of programs GENERATE/BOUNDARY were 

necessary. For plotting purposes, an "Open" parameter file was required. 

The "Open" parameter was specified to prevent individual depth contours from 

being joined together at northern and southern extremities. By leaving these 

isobaths open, the plotter pen remained in an "up" position at the end of each 

INPFC statistical area and depth contours were not retraced when plotted. The 
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JOB/~ONTEREY/SCHEDULE/STRATA/LINES/STEP2 (03/26/8~) 

100 
200 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 

REMOVE MONTEREY/INPFC/= 
GET BINARY/18680/3648T03720 AS MONTEREY/INPFC/3648T04030 
INSERT BINARY/18680/3720T03802 AT END 
INSERT BINARY/18680/3720T03802/ADDITION AT END 
INSERT BINARY/18640/3750T03802 AT END 
INSERT BINARY/18640/3802T038 20 AT END 
INSERT BINARY/18640/3802T03820/ADDITION AT END 
INSERT BINARY/18640/3820T03859 AT END 
INSERT BINARY/18640/3820T03859/ADDITION AT END 
INSERT BINARY/18620/3859T04000 AT END 
INSERT BINARY/18620/4000TC4030 AT END 
SA 
?REPORT JOE/MONTEREY/SCHEDIJLE/STRATA/LINES/STEP2 IS FINISHED! ! ! ! 
START JOB/MONTEREY/STRATA/LINES/STEP3 

Figure A-3.--CANDE schedule file for the Monterey statistical area of the 
International North Pacific Fisheries Commission utilized in 
creating the west coast strata lines files. 
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output binary lines file from program GENERATE/BOUNDARY was routed directly to 

program MAP for the production of plots. Figure A-4 displays the open parameter 

file for program GENERATE/BOUNDARY utilized in producing plots of the west 

coast strata. 

A "Closed" parameter file was required for surface area calculations. 

Each depth stratum was composed of the area bounded by two depth contours (i.e., 

30-100, 101-120 fm, etc.) which were joined together (closed) at northern and 

southern extremities of the survey region. There are four major strata which 

comprise the west coast depth strata and adjacent strata share a common isobath 

(i.e., the line segment values for the 100 fm contour are used in defining both 

the 30-100 and 101-120 fm strata. Figure A-S presents the closed parameter 

file for program GENERATE/BOUNDARY utilized for strata surface area computation. 

The output binary lines file from program GENERATE/BOUNDARY became the input 

file for program STRATA/WINDOW. This program restricted a given strata boundary 

file to an area specified within a rectangle referred to as the "Window". The 

parameters required for program STRATA/WINDOW corresponded to latitudes and 

longitudes (Top, Bottom, Left, Right). Geographic boundaries, other than INPFC 

area boundaries, were defined by employing this program. The output binary 

lines file from program STRATA/WINDOW became the input binary lines file for 

. program STRATA/AREA which computed strata surface areas. It should be noted 

that program STRATA/WINDOW operates on parameters specified by straight vertical 

and horizontal lines. Therefore, if the strata is bordered by nonvertical 

or nonhorizontal lines (e.g., U.S./Canadian border) program STRATA/WINDOW 

cannot be employed. Instead, the output binary lines file from program 

GENERATE/BOUNDARY should be routed directly to program STRATA/AREA for surface 

area computations. A curved line to be used as a border must be considered 

back in the digitizing step. The curve should be divided into straight portions 
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PAR AM/GENERATEi' SHELf J4PLO 1 (QJJZ6/8S) 

lcO 
200 
300 
It ao 
500 
600 
700 
800 
9 01) 

1000 
1100 
1200 
1300 
1400 
1:00 
1600 
1700 
leOO 
1900 
zeoo 
2100 
2200 
2300 
2400 
2500 
2EOO 
2700 
2eoo 
2900 
3eao 
3100 
3200 
3300 
3400 
3500 
3600 
3700 
3800 
3900 
It (J 00 
4100 
4200 
It J 00 
4" 00 
4500 
4EOO 
'-100 
4800 
"900 
5000 
5100 
5200 
5300 
5" 00 
5:00 
5600 
5700 

%30 FM CON10UJ; 
% 
OPE :. 
BOUND~RY 1= 1.6.21.41.S1.51.7E.71.91.101.121.136.131.141,151.161,l71 
8DUND~RY 1=191.211.236.231,251.279.7.61 
:t 
:COH1INUATION Of ~o F~ INTO CANADIAN H20 
1 
OPEN 
BOUNDARY 2=321,322.381.406,"01 
%lOa FH CONTOtR 
% 
UPEN 
BOUNDARY 3=2,-7.·22.37,·4Z.-S2.·6Z,-77,72.-9Z.-10Z,·122.·131.1!2. 
80U~CARY J=-I£Z,-152,-162,-172.-192.-212,·Z37.232,-25z.-zeC.262 
%CON1INUATION OF 10~ fH BEGIh~ING IN CAN~DI4N H20 
%1HEh CROSSES INTC u.s. H20 lHEN PROCEEDS NORTH INTO CANADIAN H2Q 
% 
OPEN 
BOUND~RY 4=-3~7,~e8.2e3.273.-323,-3a2,361,364,-4~7,402 

uzo nt CONTQlN 
% 
OPE~ 

a 0 U ND l\ R Y 5 = 3. - e. - 2 3 .• - 3 8 , - It 3 • - ~n • - 6 3. - 7 Ih 7 ~ • - 9 3 • - 1 0 3 , - 12 h· 1 ! a • 1 33. 
BOUNDARY 5=·1'3.-15J,-1~3.-173.·19J.-213~-2Ja,ZJ3.-l5~,·2el.263 

%CON1INUATIOh OF 1Z0 fH BEGIN~ING IN CANArIAN H20 
%lHEN CROSSES INTO U.S. H2Q 1HEN PROCEEO~ NORTH INTO CANADIAN H20 
% 
OPEN 
BOUNDARY 6=-3(a.267,2eZ,274.-324,-3SJ,362,-365,-41Z,370.-~11, 

BOUNDARY 6=371.-408.403 
%200 FH CONTOlR 
% 
OPEN 
BOU~CARY 1=4,-9.·24,-39.-44,-S4,-64.-79,1~,-94,-104.-12',-139,1~4 
BOUNDARY 1=·1~4,·154,·164,-183.-11~,-194.-214,-239,23~,·2S4.-2a~,21: 
% 
%CONTINUATION OF 200 fM IN tANADIAN H2~ 

% 
OPEN 
BnUNOARY 7=-325,·3e4,363.-366.-414.369.-409.404 
% 
%SQJ FH CONTOtR 
: 
OPE~ 
BOUNDARY 8=S,·lO.-'~,·40,-45.·S5,-65.·86.-SE,-a5.-84.-8I),15.-9S,-lOS. 
BOUND'RY 8=-125,·140,135,-145,·155.·165,-115,-195,ZI6,206,211,-215, 
BOUNDARY 8=-~4C,~35,-256.241.·255,-Z~S.?17 
% 
%CONTINUATICN Of 500 FM IN CANADIAN H20 
: 
aPE~ 
BOUNDARY 8=-3(6.368,-3J9,-167,-41C,4~5 

BOUNDARY 9= H 
BOUNDARY 1a=1~ 
BOUNDARY 11=14 
BOUNDARY 12=1! 

Figure A-4.--Parameter file utilized in contour reproduction for the west 
coast strata lines package. 
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5800 BOUNCARY 11= 2fj 
5900 BCUND.\RY 14= 27 
6(100 BOUND:\RY 15= ze 
6100 BOUNDARY 16= 29 
6200 B OU Nil ARY 17= ?O 
6300 BOUND~RY 18= :H 
6400 BllU NO 'RY 19= 11 
6500 BOU NDARY 20= ~1 
6600 BIlUNGARY 21= !4 
6700 BOUNDARY ZZ=4E 
6800 BOUNDARY 23=U 
6900 BOUNDARY 24=81 
1000 BOUNO,\RY 25=82 
7100 BCUNIL~RY 26=8? 
7200 BOUNDARY 21=11 
1300 BOUNDARY Z8=H 
711 00 BOU NCARY <= 9=1S 
1500 BOUNO.\RY JO=2C 
7600 BOUNDARY 31=5 E 
7700 BOUNO,,\RY 32=~1 
1800 BOUND~RY 33=97 
7900 BCU~OARY 34=11:6 
8COO BOUNCARY 3S=H7 
8100 BOU ND ,~RY 36=1C a 
8200 B OU ND ,~RY 37=1C9 
8300 BOUNDARY 38= 110 
64 00 B DU ND 'RY 39= 111 
8500 OOU NO ~RY 40= 1 J Z 
8600 BOU~DARY 41= 113 
8700 BOUNDARY 42=9E 
8S 00 BOU NO ~RY 43=11fi 
8900 BOUND . .\RY "4= 1 ~7 
9000 B CU NCARY 45=1~6 
9100 BGUNCARY "6=1~7 
9200 BOUNDARY 4 7= 1 Eo 
9300 BOUND ,\RY 48=IE7 
9..00 BOU ~DARY 49= 1f I! 
9500 BOUNDARY 5{)=1E9 
9600 BOUNO'RY 51=221 
97 00 BOU NeARY ~2=2(2 
9800 BOUND.'RY '53=2 a 
9900 B OU NO ARY 54=170 

100CO BOUNDARY 55=177 
10100 BOUNIl,\RY 56=17~ 
10200 BOUNO,RY 51=179 
10300 BOUNDARY S 8=HIJ 
10400 BOU~DARY 59= 1 f 1 
10500 BOUND.'RY 61J=te2 
10600 BOUNCJ\RY 61= Ie" 
lIl7 00 BOUNDARY 62=-110.185 
10800 SOU ~D AR'f 6J=lef, 
10900 BOU NCARY 64= lE7 
ncaa BOUND.O\RY 65= 1 r 1'1 
11100 BOll!'iD ARY 66=1f!9 
11200 BOU NCARY 67=150 
11300 BOUNDARY 68= 1 S6 
IHOO BOU NOARY 69= 197 
11500 BOU ~D 'RY 70=1 S8 
lleoo BOU NO 'RY 11= 1 S9 
11700 BOUNDARY 12=2CO 

Figure A-4.--Continued 
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11800 BCU'm.~RY 73=2tl 
11900 BCUNCARY 14=2112 
12(]00 BOUNDARY 15=2CJ 
12100 BOUNDAR" 76=2C4 
12200 BOUND.\RY 71=2~S 
12300 BCUiiDO\RY 78=2117 
12ft 00 BOU ND .\RY 19=20 e 
12S(l0 BCU~DARY e Q=l16 
12600 BOUND,\RY el=;!'~ 
12700 BOUND.'RY 82=242 
12eOO BOU:-.JCARY 83=Z43 
12900 OOUND~~RY !!It=,'" 
Ileao BOUNDARY e5=2 E~ 
13100 B(jUNCARY 86=3Cl 
13200 BOUt'iCARY 87=31:2 
13300 nou NCAR" e~= 3C3 
13400 BOU NO :\RY 89=2 ee 
13500 aOUNCARY 90=U9 
13600 OoU~D~R,( 91=254) 
13700 BOU~C ;\RY 92=2H 
13aoo B()UND.'\RY 9 3=2 ~z 
13900 BOUND4RY 94=253 
14eoo BOUNOARY 95=254 
14100 OOUND'RY 96=2 S5 
142 00 BOUNDARY 97=2SE,333 
14300 BOUNDARY 93=258 
HI, CO aou ~CARY 99=ZS9 
14500 BoU~C'RY 100=10J 
14EOO BOUNDARY 101=267 
14700 BOU ND.'RY 102=~29 
14800 BOUNOHY 103= ! 3~) 
14900 BOU NOARY 104= ~31 
lSCOO BOUNC..\RY 11] 5= ~ 32 
15100 aDUNC .~RY 106=~34 
15200 BOUNC.!\RY 107=~l5.39~ 

15300 BOUPIInRY 108= 136, ~9 ~ 
15400 BOUNO\RY 109=~37 
15500 BOUNDARY 11lJ= ~38 
15E 00 B OU ~o" RY 111=140 
15700 BOUNDARY 112= ~e5 
15800 BOUNDARY 113= 38& 
15900 BOU~C~RY 11ft= ~ 81 
16000 BOUNDARY us=!ee 
16100 B OU ND "RY 11&=~90 
16200 BOUND.\RY 117=~91 
16300 BOU NO,\RY 11 6=!S4 
16400 BOU NC.~RY 119= !95 
16500 BOUNDARY 12a=~96 
16EOO SOU NO.'R'f lZl=!91 

Figure A-4.--Continued 
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PARAH/GEN[RATE/SHELf/4ARE~SIZE (03/08/85) 

100 
200 
300 
~ 00 
500 
600 
100 
800 
900 

ICOO 
1100 
1200 
1300 
1r. 00 
1500 
1600 
1700 
1800 
190r) 
2000 
2100 
2200 
2300 
2400 
2500 
2600 
2700 
2800 
2900 
3000 
3U)O 
3200 
33CO 
3" 00 
3500 
3EOO 
3700 
3600 
3900 
4COO 
4100 
It200 
.. 300 
4400 
itS 00 
4600 
4100 
4eCO 
4900 
5000 
5100 
5200 
5300 
5"00 
5500 
5600 
5700 

% 
30-100 FM DEFTH ~THA1A (2 REGIONS) 

% 
BOUNDARY 1= 1.6,21.~1.51.61,7E.71.91.101,121,136,131.141.151,161,171 
BOUND~RY 1=191,211.236,231,251,279.261. 
BCU~DARY 1= 2E2.2eC,2~2,232,237,212.192.172.162.152.1"2. 
BOUNO~RY 1= 1~2,131.1Z2.102.92.IZ,71.62.52.42,-31.22.7.l 
BOUND\RY Z= 3~1,322.381.406.401. 

BOUNDARY 2= 4CZ,4Q7,-~64.361,382.323.273,-283.268.327 
% 
%100-120 fH D£PT~ STRATA (2 REGIONS) 
% 

BOUNDARY 3=2.-7.-22,37,-42.-52.-62.-17.72.-92.-102,-122.-137.132. 
BOUNDARY 3=-14Z.-152.-162.-112,-19:.-212.-237.232,-252.-Z8C.262, 
BOU~D~RY 3= 2E3.281.253,23J~238.213.193'173.163.153'l~J.133.13f~lZ3 
BUUNU~RY 3= lC3.93,7].18,63.S3.43~18.23.8.l 
BOUNtARY 4=-3'7.2ea,2e3.273~-323.-3a2.36I,364.-407~40'.~03.40e. 
BOUNDARY 4= -~11,411,-370.412,36S~362.383.124.274.-2BZ.267,3Z8 
% 

120-200FH DEFTH nRATA 
% . 

BaUND~RY 5=1.-8,-23.-3e.-~3~-Sl.-63,-78.7!.-93.-1C3.-123.-138'133. 
BOUNDARY 5=-1'3,-\5:,-163,-173.-193.-213,-238,233,-253.-2el.263.264. 
BOUND~RY 5=-3'8.267.2e2.274.-324.-3a3.36c.-365.-412.370~-411.371.-408. 
BOUND'RY 5= 4C3.4C4.4C9.-!69.414,!6e.!63.!84.J25.215.284~254.2J~.239. 
BCUND'RY 5= 214.194,114.1e3,le4.154.144,1!4.1J9.124.104.94,7~,79.64.54 
BOUNDARY 5= 4~.J9.24.9,4 
% 

200-500FH DEFTH STRATA 
% 
BOUNDARY 6=~.-9.-24.-J9.-44.-:4.-e4.-79.14.-94.-104~-124.-139.134 
BOUNDARY 5=-1'4.-154.-164,-163,-114.-194.-214.-239,234.-254.-284.21S 
BOUND~RY 6=-3~S.-3B4,363.-36e.-414.369.-4C9.4~4. 
BOUND\RT 6= 4C5.410.3E7.139,-368.326,277,285.255.-241.256~235,240.215, 
BOUNDARY 6= -cll.·Z06.-216~155.11S.165.1SS.145.135.14Q,125~105.9S. 
BOUNDARY 6= 7~,aC~a4,e5,66.8E.65.~5.~5.4C,25.10,5 
BOUNOI\RY 7 = 12 
BDUNO.I\RY J3 =13 
BOUNDARY 9=14 
BOU NO I\RY 10= 1 ~ 
B au ND ,'\RY 11= 26 
BOUNIHRY 12= t.7 
BOUNDARY 13= 28 
BOUNDARY 14=.29 
BDU NU'- RY 15= :!r) 
BCUNDARY 16= ~1 
BOUNDARY 17= J1 
BDUNDARY 18= 33 
BOUNDARY 19= . !4 
BOUNDARY 20= 46 
iHJU ~O :~RT 21= 16 
B OU NO ARY 22= 1!1 
BOUNDARY 23= fZ 
30UNO<\RY 2~= n 
BOUNDARY 25= J1 
BOUNDARY 26= 18 
BDUNDARY 27= 19 

Figure A-5.--Parameter file utilized in strata area calculation for the west 
coast strata scheme. 



5800 BOUND,I\RY 28= ~O 64 5900 BOUNOI\RY 29 ::: "16 
6000 BOUND~RY 3Q= -;'1 
6100 BOUNO\RY 31=97 
6200 BOUNO'RY 32=1(;6 
6300 BOUND ~RY .3 3= 1 01 
61,00 80U ND ~RY H=lC8 
6500 BOUNDARY 35= 109 
6600 BOUNDARY 36= 110 
6700 BOUNDI\RY 37= 111 
6800 BOU NDARY 3.8= 112 
6900 BOU NO ARY 3-9= 11.3 
7000 BOUNDARY 40=9E 
7100 BOUND ,I\RY It 1= l' €I 
7200 BOUNO ,I\RY 42=IH 
7300 BOU NO ARY ,. 3=1 ~6 
7ltOO BOUND "RY 44=1:7 
7500 BOUNOl\RY "5= 1 £6 
1600 B'OUND~RY 46=1E7 
7700 Bll U riD "-RY 41= lE a 
7aoo BOUND'RY 48=H9 
1900 BOUND .I\RY 50=221 
8COO B:OU N·IHRY 51=2i2 
8100 BOUN04RY 52=223 
8200 BOUNO~RY 53=17S 
8300 n .CUNO .'RY 54=177 
8"00 BllU'ND "RY 5-S=17~ 
8500 BOUND~RY 56=179 
8600 011.U N 0 J. R Y 57=lfO 
8100 B·GU!IIDARY -S8=Hl 
8800 B OU:iO ARY 59=le2 
8900 B OU ND.\RY 5i)=lE4 
9COO BOU~DARY 61=-J70~185 
9100 BOU NlnRY 62=IE6 
9200 JJ-tJ U NIl ~ RY 63=1 H 
9300 _BOUNDARY 61t=ua 
9" 00 BOUNDARY 65=189 
9500 BOUNDARY 66= 1 SO 
9600 BOUNDARY 61= 1 SG 
9700 BOUNDARY 68=191 
9800 BOUNDARY 69=1 S e 
9900 'BOUNDARY 70= 1 S9 

10000 BOU ND .I\RY 11=l1lO 
10100 BOUND .~RY 72=2Cl 
10200 BOU~D'RY 73=2C2 
10300 BOUNDARY 74=203 
10" CO BOUNO_RY 7S-=2C4 
10500 BOUND'RY 76==2C5 
10600 B OU NU "RY 71=2fJl 
10700 BOUNDARY 7B=2C8 
10800 HOU NO .\RY 79-=2 JJj 
10900 BOU NO.ARY 80=2 ~5 
11000 BOUNDARY 61=2'2 
11100 BOUND~RY 82=2.3 
11200 ,BOUND .'RY 83==2." 
1130t) 80UND~RY elt=2f6 
11ft 00 :BOUND A:RY 65=3C1 
11500 B DU ND ARY 66=302 
11600 !B'OUNDARY 13 7= 3 C 3 
11100 BOUNDARY 88=2U 

Figure A-5.--Continued 



11600 BOU"'.lOARY e 9=2 ~ 9 65 n900 BOUNQ~RY 90=250 
12COO B IJUND ARY 91=291 
12100 nou NO I\RY 92=252 
12200 BOU~O,\RY 93=253 
12300 BOUND~RY' 91,=294 
12400 BOUNDARY 95=255 
12500 BOU~O\RY 96=256 .. 333 
12600 90U r'w ~RY 98=258 
12TCO BOU"IC ,_RY 9 9=259 
12~OO BCUND,8,RY 100=?OO 
12900 BOUNDARY 101=287 
13(](JO BOUND,\RY 1 01= ~2 9 
13100 BOUND,~RY 1 03= ~ 30 
13200 BOUND .I\RY 104=~ .H 
13300 BOUNDARY 105=?32 
13400 BOUND .'RY 1 06= ~ 3" 
13500 BOUND.I\RY 107= ?35. 392 
13E(JO BOUNDARY t a '!= ~ 3 6. ~ 9 '3 
13700 BOUNDI\RY 109=~37 
13800 B OU NO I\RY llf)=!38 
13900 BOUNt:'&.RY 111=~4r) 
14000 BOUND~RY 112= ~a5 
14100 BCUNI: . .\RY 113=386 
142QO BOUND,I\RY 114=! e7 
lit 3 00 BOU ND "RY 115= :!8!! 
14400 SOU NO ARY 117=:!90 
14500 BOUND .~RY' 113= '!91 
14600 BCUNDARY 119= 394 
14700 BOUNDARY 12'1= ?95 
14800 BOUr-mARY 121=?9/j 
14900 BOUNO~RY 122= !97 

Figure A-5.--Continued 
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using inflection points and each portion digitized as a separate line segment. 

These segments are then reflected in your boundary descriptions within the 

parameter file for program GENERATE/BOUNDARY. 

STAGE 3 

Following the calculation of the 4 major strata areas, the areas of 

pinnacles, seamounts and depressions were added or subtracted to give final 

strata areas. For example, boundaries 7-122 in Fig. A-S refer to the pinnacles, 

seamounts, and depressions that exist within the latitudinal range (36°48'N-

49°1S'N lat.) of the west coast stratification scheme. Depending on the degree 

of detail desired, the surface areas of these irregularities can be added to 

or subtracted from the major stratum area totals which are given at the top of 

Table 1. Table also lists each pinnacle, seamount, and depression by line 

segment number, its computer calculated surface area, depth, and gives the 

required arithmetic adjustments (if desired). Arithmetic adjustments are made 

by obtaining line segment numbers from Figs. 2-6 and then referring to Table i 

for the proper arithmetic action to be taken for each pinnacle, seamount, or 

depression. 
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