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ABSTRACT

Data resulting from U.S. observer coverage of foreign fishing activities
in the Alaska region during 1977 and 1978 were summarized in ways intended
to enhance the transfer of information to the U.S. fishing industry.
Records from 3,714 independent stern trawler operations were available,
resulting from coverage of about 10 percent of the total foreign fishing
effort. The most productive foreign fishing locations are described for
seven principal target fish "species," in seven important geographical
regions.





INTRODUCTION

The United States Fishery Conservati.on and Management Act of 1976 re-

quires, as one of its conditions, that any foreign vessel fishing within

the U.S. 200-mile Fishery Conservation Zone accept and provide accommodations

for a U.S. foreign fi.sheries observer. The purpose of placing scientific

observers on foreign fishing vessels is to collect data which will allow

the United States to estimate the foreign commercial catch and to provide

information needed to assess the biological status of fish stocks  Nelson

et al. 1978!.

The intent of this document is to make available to the U.S. fishing

industry selected data from this observer program. It is hoped that this

information will be of assistance to the fisherman, processor, and investor

in planning strategies intent upon increasing the proportion of the total

bottomfish harvest taken by U.S. vessels.

This report presents data on species of bottomfish, of interest to

both foreign and U.S. fishermen, taken in the waters off the coast of

Alaska. By clearly indicating the exact fishing locations, catch com-

position, and catch rates of the highly successful foreign fleets, it is

hoped that this volume will, in a small part, assist in achieving the

principal objective of the Fishery Conservation and Management Act of 1976,

"to encourage the development of fisheries ~hich are currently underutilized

or not utilized by United States fishermen, including bottomfish off Alaska."



METHODS

Prior to embarking, each fisheries observer is trained for a week to

ten days on the proper methods for sampling and data recording. At this

time, the observers are also in.tensively trained in identification of fish

species  Nelson et al. 1978; Wall et al. 1978!.

On board the vessel, the observer records the position, time, depth,

and total catch weight of each gear operation. This information is usually

provided by the vessel captain from his fishing Logbook. The observer

determines the species composition of the catch by taking subsamples from

each haul, and counting and weighing each of the species groups identified.

The observer may check the vessel captain's estimate of total catch weight

by taking more exact measurements of the volume and density of the catch.

Other data are also collected, including observations of quantities of re-

stricted species taken incidentally, Length frequency measurements, and

otoliths or scales for determining age composition.

The U.S. Foreign Fisheries Observer Program in the Alaska and Pacific

Northwest regions is administered by the Northwest and Alaska Fisheries

Center  NWAFC!, National Marine Fisheries Service  NMFS!, an agency of the

National Oceanic and Atmospheric Administration  NOAA!. All data collected

from each observer trip  approximately two months at sea! are returned to

the Seattle laboratory of the NWAFC for computer entry and analysis.

Further descriptions of observer schedules, sampling procedures, and re-

sults of Observer Program coverage during 1977 and 1978 are given in Nelson

et al. �978,1979! and Wall et al. �978, 1979!.

A total of 3,714 trawling records were available from observations of

foreign independent stern trawler operations in the Alaska region during



1977 and 1978, representing a coverage of about 10 percent of the total

foreign fishing effort. These include 1,567 trawl records from the Gulf of

Alaska during 1978, 1,579 from the southeastern Bering Sea during 1978> and

568 from the Gulf of Alaska during 1977. Records from Japanese stern

trawlers constituted approximately 82 percent of the total data; USSR

trawlers, 11 percent; and Republic of Korea trawlers, 7 percent.

The seven geographic areas used to summarize the foreign fishing data

are shown in Table 1 and Figure l. Each region was chosen for its im-

portance to commercial fishing, correspondence to a U.S. National Ocean

Survey  NOS! navigational chart, and overlap with neighboring regions.

Trawl records were selected by a geographic "window", year, and three-month

period for each summary and analysis.

The fishing production rates, or "catch rates", were determined for

the set of trawl records selected for each geographic region and time

period. Catch rates were computed for seven groups of fish species  Table

2!. Depending upon which fish group s! individual trawling efforts were

directed toward and the available fish densities, the observed catch rates

ranged from zero to as high as 330,000 pounds per hour of trawling. Only

trawling locations with catch rates greater than, or equal to, 500 pounds

per hour of fishing are reported in these analyses.
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LIMITATIONS AND USES OF THESE DATA

In order to make the best use of this report, the reader must keep in

mind certain limitations. Beyond. those limitations of data collection and

selection outlined in the METHODS" section, the following must also be

considered.

Observer Covera e of Total Fishin Effort

The NMFS Observer Program is obviously unable to place persons aboard

every foreign. vessel fishing in Alaska waters. It is assumed that those

vessels which did have observers aboard fished in the same manner and in

the same areas as vessels without observers. However, it cannot be positively

stated that the data in this report are a statistically representative

sample of the total foreign fishing effort. The data are the best available

at this time.

In order to give an estimate of the sample size relative to the total

effort, the statistics on fleet coverage should be considered. Table 3

summarizes the percentage of total foreign fishing effort that was covered

by observers,  observer days/estimated vessel days on the grounds!, by year

and area. Based on this information, and granting the assumption of equal

fishing effort, the data reported were selected from a minimum of lO percent

of the total potential data base.

Geo ra hical Distribution of Observed Fishin Effort

A review of the data presented in this report will reveal. certain

apparent gapa. These gaps exist for one or more reasons, the most important
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of which are the following: �! lack of coverage by the Observer Program;

�! areas closed to fishing by laws or management regulations; and �! no

fishing effort in certain areas. This report makes no attempt to evaluate

reasons for data gaps, but instead reports only positive information. It

would do the reader well to familiarize himself with management regulations

that were in effect, in order to better understand the patterns of fishing

reported in this document  see Appendix G!.

Unknown Position Accurac

The last important limitation to the information reported is the

unknown accuracy of reported fishing positions. The accuracy of the position

for each haul is dependent upon the captain or officers of the foreign

vessel taking and then correctly reporting an accurate position to the

observer. The observer has no independent means for assessing the position

of t: he vessel.

Secondly, all data tables in this report contain Loran � C rates for

each reported fishing location. It must be emphasized that these rates are

only approximate, and that they were computed from the reported position.

These rates should never be used for navigational purposes, but instead

offer a readily understandable aid for plotting the approximate positions

of successful fishing efforts.

Availabilit of Chart Overla s

To provide a more graphic and perhaps more convenient summary of the

data listed in this report, sets of large transparent chart overlays have

been developed for the seven geographical areas defined in Table l. Each

overlay is scaled to exactly fit the corresponding National Ocean Survey
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navigational chart, and shows the point Locations of trawling activities

and catch rate  in units of "pounds per hour of trawling" ! obtained at

each position.

Because of the uncertain demand for charts covering all regions, and

high printing costs, only a limited number of two sets of overlays will

initially be produced  Table 4!. The Kodiak region was selected because of

the importance of its established fishing industries. The southeastern Bering

Sea was chosen because of its potential for U.S. development, extremely high

catch rates, and large magnitude of total annual production. Sets of chart

overlays for other areas may be produced later if there is sufficient demand.

To request either Set I or Set II of the chart overlays, which are avail-

able free of charge, please contact:

Alaska Sea Grant Program
University of Alaska
Fairbanks, Alaska 99701

It is hoped that fishermen entering the Alaskan bottomfish fishery will be

able to use these overlays as a ready reference to fishing "hot spots."

National Ocean Survey navigation charts and chart catalogs are avail-

able from most marine supply dealers, or may be ordered from:

Distribution Division, C44
National Ocean Survey
Riverdale, Maryland 20840.
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Table 4.--Chart overlays of foreign fishing 1ocations available from the
A1aska Sea Grant Program.

Set I. Kodiak Region � � NOS Charts 16013 and 16580.

Pacific Ocean

Perch April, June, 1977-78 Chart 16013

Set II. Southeastern Bering Sea, including Unalaska and Unimak Pass
Regions � NOS Chart l6011..

Flounders

Flounders

Flounders

Walleye Pollock

Walleye Pollock

Walleye Pollock

Walleye Pollock

Walleye Pollock

Pacific Cod

Flounders

Walleye Pollock

Walleye Pollock

Walleye Pollock

Pacific Cod

Pacific Cod

April-tune, 1977-78

July-September, 1978

October-December, 1978

April-June, 1978

July-September, 1978

April-tune, 1977-78

July-September, 1977-78

April-tune, 1978

July-September, 1978

October � December, 1978

July-September, 1978

October � December, 1978

April-June, 1978

July-September, 1978

October-December, 1978

Chart 16013

Chart 16013

Chart 16013

Chart 16580

Chart 16580

Chart 16013

Chart 16013



14

LITERATURE CITED

ALVERSON, D,L.
1979 Foreign fleet observer plan review, FY 79/80. U.S. Dep. Commer.,

Natl. Oceani.c Atmos. Admin., Natl. Mar. Fish. Serv., Northwest
and Alaska Fish. Center, Seattle, WA, Unpubl. manuscr., 15 p.

NELSON, R. Jr., R. FRENCH, J. WALL, and D. HENNICK
1978 Summary of U.S. observer. sampling on foreign fishing vessels in

Bering Sea/Aleutian Islands areas, 1977. U.S. Dept. Commer.,
Natl. Oceanic Atmos. Admin., Natl. Mar. Fish. Serv., Northwest
and Alaska Fish. Center, Seattle, WA, Unpubl. manuscr., 73 0.

NELSON, R. Jr., R, FRENCH, and J. WALL
1979 Summary of U.S. observer sampling on foreign fishing vessels in

Bering Sea/Aleutian Islands areas, 1978. U.S. Dep. Commer.,
Natl. Oceanic Atmos. Admin., Natl. Mar. Fish. Serv. North est
and Alaska Fish. Center, Seattle, WA, Unpubl. manuscr., 76 p.

WALL, J., R. FRENCH, R. NELSON Jr., and D. HENNICK
1978 Data from the observations of foreign fishing fleets in the Gulf

of Alaska, 1977, V.S. Dep. Commer., Natl. Oceanic Atmos. Admin.,
Natl. Mar. Fish. Serv., Northwest and Alaska Fish. Center, Seattle,
WA, Unpubl. manuscr., 28 p.

WALL, J., R. FRENCH, and R. NELSON Jr.
1979 Observations of foreign fishing fleets in the Gulf of Alaska,

l978. U.S. Dep. Commer., Natl. Oceanic Atmos. Admin., Natl. Mar.
Fish. Serv., Northwest and Alaska Fish. Center, Seattle, WA,
Unpubl. manuscr., 60 p.



APPENDIX A

KODIAK ISI~D REGION

Cll a
M~~r

O B
CI
m



16

APPENDIX A

Productive Foreign Fishing Locations in the Kodiak
Island Region

Table ~Pa e

Summary of overall catch composition and average
catch rates observed in the Kodiak Island region
during January-March, 1978.

Summary of overall catch composition and average
catch rates observed in the Kodiak Island region
during April-June, 1978.

A-2.

19

A-3. Summary of overall catch composition. and average
catch rates observed in the Kodiak Island region
during July-September, 1978. 20

A-4. Summary of overall catch composition and average
catch rates observed in the Kodiak Island region
during October-December, 1978....

Walleye Pollock, January-March, 1977-78.A-5.

Walleye Pollock, April-June, 1977-78.A-6. 25

Walleye Pollock, July-September, 1977A-7. 38

43Walleye Pollock, July-September, 1978A-8.

Walleye Pollock, October-December, 1977A- 9. 55

Walleye Pollock, October-December, 1978.A- 10. 57

62A-ll.

A-12. 69

A-13. 72Pacific Cod, January-March, 1977-78.........

73Pacific Cod, April-June, 1977-78.A-14.

Pacific Cod, July-September, 1977-78.. 77A-15.

Pacif ic Cod, October-December, 1977-78..A-16. 79

Flounders, January-March, 1977-78 82A-17.

Flounders, April-June, 1977-78.A-18. 83

A-19. 86Flounders, July-September, 1977-78..........

Flounders, October-December, 1977.....,...-..- ~ .. ~ . ~ ~ .. 92A-20.

Walleye Pollock, Albatross Bank area, April-June, 1978.

Walleye Pollock, Albatross Bank area, July-Sept., 1978.



Table ~Pa e

Flounders, October-December, 1978.A � 21. 94

Pacific Ocean Perch, April-June, 1977-78......A � 22. 96

A-23. Pacific Ocean Perch, July-September, 1977........... 101

A � 24. Pacific Ocean Perch, July-September, 1978.. 105

Pacific Ocean Perch, October-December, 1977...........A � 25. 108

A-26. Pacific Ocean Perch, October-December, 1978.......... 110

Atka IIackerel, January-March, 1977-78.A � 27.

A-28. Atka IIackerel, April � June, 1978. 112

Atka IIackerel, July-September, 1977-78,A-29. 114

Atka Mackerel, October-December, 1977-78.............A-30. 115

~Fi uee

22

23

A � 3. 37

Walleye Pollock, July-September, 1977.

54Walleye Pollock, July-September, 1978.A-5.

A-6. Walleye Pollock, October-December, 1978 61

Pacific Cod, April-June, 1977-78. 76

Pacif ic Cod, July-September, 1977 � 78, 81A-8.

Flounders, April � June, 1977-78........................ 85A � 9.

Flounders, July � September, 1977 � 78...A-10. 91

Pacific Ocean Perch, April-June, 1977-78.............. 100A � 11.

Pacific Ocean Perch, July-September, 1977.............

Pacific Ocean Perch, July-September, 1978.............

A-12.

A-13. 107

Atka IIackerel., January-March, 1977-78A-14. 112

Length frequency of Walleye Pollock catch, 1978...,...

Length frequency of Pacific Ocean Perch catch, 1978...

Walleye Pollock, April-June, 1977-78..................
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Table

SUHK&Y OF OVERALL CATCH COMPOSITION AND AVERAGE CATCH

RATES OBSERVED IN THE KODIAK ISLAND REGION DURING

JANUARY-MARCH, 1978

Cumulative

Pro ortion
Mean CPUE

~ k /hr!

Atka Mackerel

Walleye Pollock
Pacific Cod

Arrowtooth Flounder

Yelloweye Rockfish
Shortraker Rockfish

Pacific Ocean Perch

Rex Sole

Pacific Halibut

Darkblotched Rockfish

Skate unidentified

Sablefish

Splitnose Rockfish
Sculpin un.identified
Brown Irish Lord

Rock Sole

Greenland Turbot

Shortspine Thornyhead
Rougbeye Rockfish
Dover Sole

Flathead Sole

Eelpout unidentified
Eulachon

3888.05

1086.27

222.79

157.12

18.34

11.51

10.25

10.07

5. 35

3. 85

3. 31

2.83

2. 04

l. 33

l. 27

0.43

0.38

0. 32

0.28

0.27

0. 12

0. 12

0.02

0.71650

0.20018

0.04105

0.02895

0. 00338

0.00212

0.00188

0.00185

0. 00098

0.00071

0.00061

0.00052

0.00037

0.00024

0.00023

0.00008

0. 00007

0. 00005

0. 00005

0.00005

0. 00002

0. 00002

0. 00000

0.71650

0.91668

0.95774

0.98669

0.99008

0.99220

0.99409

0.99594

0.99693

0.99764

0.99825

0.99877

0.99915

0.99940

0.99963

0.99971

0.99978

0.99984

0.99989

0.99995

0.99997

0.99999

1.00000
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Table A-2

SÃIMARY OF OVERALL CATCH COMPOSITION AND AVERAGE CATCH RATES

OBSERVED IN THE KODIAK ISLAND REGION DURING

APRIL � JUNE, 1978

CumulativeMean CPUE

~ k /hr~Secies

Walleye Pollock
Pacific Ocean Perch

Pacific Cod

Atka Mackerel

Arrowtooth Flounder

Darkblatched Rockfish

Northern Rockfish

Dover Sole

Rex Sole

Sculpin unidentified
Sebasbes variegaMs
Dusky Rockfish

Sablefish

Shortspine Thornyhead
Pacific Halibut

Brown Irish Lord

Bigmouth Sculpin
Redstripe Rockfish
Blue Rockfish

Shortraker Rockfish

Rougheye Rockf ish
Black Rockfish

Rock Sole

Shorthorn Sculpin

Petrale Sole

Prowfish

Searcher

Yellowfin Sole

Sharpchin Rockfish
Flathead Sole

Rattail unidentified

Chinook Salmon

Blackfin Sculpin
Greenland Turbot

Bocaccio

Other Species

4879.21

388.58

188.31

145.27

116.09

25.23

20.04

17.06

14.75

12.01

ll. 21

7.94

6.75

5.40

3.47

3.00

2.42

1.91
1.87

1.60

l. 39

1.29

1.12

1.08

0.81

0.73

0.69

0.67

0.57

0.50

0.37

0.36

0.31

0.31

0.23

0.83208

0.06626

0.03211

0.02477

0.01979

0.00430

0.00341

0.00291

0.00251

0.00204

0. 00191

0.00135

0.00115

0.00092

0.00059

0.00051

0.00041

0.00032

0.00031

0.00027

0.00023

0.00022

0.00019

0.00018

0.00013

0. 00012

0.00011

0.00011

0.00009

0.00008

0.00006

0.00006

0.00005

0.00005

0.00004

0.00019

0.83208

0.89835

0.93046

0.95523

0.97503

0.97934
0.98275

0.98566

0.98818

0.99023

0.99214

0.99350

0.99465

0.99557

0.99616

0.99668

0.99709

0.99742

0.99774

0.99801

0.99825

0.99847

0.99866

0.99884

0.99898

0.99911

0.99923

0.99934

0.99944

0.99953

0.99959

0.99965

0.99971

0.99976

0.99980

1.00000
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Table A-3

SUeeARY OF OVERALL CATCH COMPOSITION AND AVERAGE CATCH RATES

OBSERVED IN THE KODIAK ISLAND REGION DURING

DULY-SEPTEMBER, 1978

CumulativeMean CPUE

~ k /hr!ecies

Walleye Pollock
Pacific Ocean Perch

Arrowtooth Flounder

Pacific Cod

Dover Sole

Atka Mackerel

Rex Sole

Shortspine Thornyhead

Bigmouth Sculpin
Sablefish

Shortraker Rockfish

Northern Rockfish

Rougheye Rockfish
Sculpin unidentif ed
Dusky Rockfish
Yelloweye Rockfi.sh

=-- abastes ra~- eaa5us

Pectoral Rattail

Blue Rockfish

Flathead Sole

Redstripe Rockfish
Prowfish

Black Sculpin
Great Sculpin

Red Irish Lord

Widow Rockfish

Pacific Halibut

Rattail unidentified

Chinook Salmon

Sharpchin Rockfish
Rock Sole
Yellow Irish Lord

Petrale Sole

Starry Skate
Redbanded Rockfish

Other Species

2033. 14

138.36

98.28

40.09

22.54

19.17

16.25

10.95

10.90

10.47

8.85

8.53

7.75

7.69

3.37

3.30

2.54

2.28

2.00

1.97

1. 69

l. 66

1.40

0.87

0.87

0.84

0.83

0.72

0. 62

0. 56

0.52

0. 36

0. 33

0.20

0. 16

0.82603

0.05621

0.03993

0.01628

0. 00915

0.00778

0.00660

0.00444

0.00443

0.00425

0.00356

0.00346

0.00315

0.00312
0.00137

0.00134

0.00103

0.00093

0.00081

0.00080

0.00069

0.00067

0.00057

0.00035

0. 00035

0. 00034
0.00033

0.00029

0. 00025

0.00022

0.00021

0.00014

0.00013

0.00008

0.00006

0.00044

0.82603

0.88224

0.92218

0.93847

0.94762
0.95541

0.96202

0.96647

0.97090

0.97515

0.97875

0.98222

0.98537

0.98850

0.98987

0.99121

0.99225

0.99318

0.99399

0.99479

0.99549

0.99616

0.99673

0.99709

0.99744

0.99779
0.998].3

0.99842

0.99867

0.99890

0.99911

0.99926

0.99940

0.99949

0.99955

1.00000
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Table A-4

SUMKKY OF OVERALL CATCH COMPOSITION AND AVERAGE CATCH RATES

OBSERVED IN THE KODIAK ISLAND REGION DURING

OCTOBER-DECEMBER, 1978

Mean CPUE

~ k /hz!
Cumulative

P~ro orti.on~Sec i.es Pro ortion

Walleye Pollock
Pacific Ocean Perch

Arrowtooth Flounder

Pacific Cod

Sablefish

Rex Sole

Pectoral Rattail

Dover Sole

Atka >h.ckerel

Shortspine Thornyhead
Sculpin unidentified
Rougheye Rockfish

Flathead Sole

Dusky Rockfish
Rack Sole

Northern Rockfish

Bigmouth Sculpin
Pacific Halibut

Roughscale Rattail
Shortraker Rockfish

=ebasDes variegaMs
Great Sculpin
Rattail unidentified

Redbanded Rockfish

Widow Rockfish

Searcher

Sharpchin Rockfish
Redstripe Kockfish

Longnose Skate
Big Skate
Skate unidentified

Prowfish

Starry Skate
Black Skate

Snailfish unidentified

Other Species

5330 ' 75

463.92

198.81

155.49

83. 52

33.21

32.30

28.96

23. 31

19. 51

11. 20

10. 96

8. 26

5. 49

5.28

4.25

4. 14

3. 57

3. 16

2. 89

1. 54

l. 07

l. 07

0.63

0.63
0.57

0. 35

0. 24

0.21

0.19

0.18

0. 17

0. 12

0. 11

0. 07

0.82818

0.07207

0.03088

0.02415

0.01297

0.00516

0.00501

0.00450

0.00362

0.00303

0.00174

0.00170

0.00128

0.00085

0.00082

0.00066

0.00064

0.00055

0.00049

0.00044

0.00024

0.00016

0.00016

0.00009

0.00009

0 F 00008

0.00005

0.00003

0. 00003

0.00003

0.00002

0.00002

0.00001

0.00001

0.00001

0.00005

0.82818

0.90026

0 ' 93115

0.95530

0.96828

0.97344

0.97846

0.98296

0.98658

0.98961

0.99135

0.99306

0.99434

0.99519

0.99602

0.99668

0.99732

0.99787

0.99837

0.99882

0.99906

0.99922

0.99939

0.99949

0.99959

0.99968

0.99973

0.99977

0.99980

0.99983

0.99986

0.99989

0.99991

0.99993

0.99994

1.00000
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APPENDIX B
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Table B-1

SUM%AY OF OVERALL CATCH COMPOSITION AND AVERAGE CATCH RATES

OBSERVED IN THE SHUMAGIN AND SANAK ISLANDS REGION DURING

JANUARY � MARCH, 1978

CumulativeMean CPUE

~ k /hr!~Secies

Walleye Pollock
Arrowtooth Flounder

Pacific Cod

Skate unidentified

Darkblotched Rockfish

Rex Sole

Shortraker Rockfish

Brown Irish Lord

Pacific Ocean Perch

Atka Mackerel

Shortspine Thornyhead
Sculpin. unidentified

907. 71

521. 73

317. 78

174.23

119.40

56.70

46. 00

22. 83

12. 40

7. 58

5. 01

1. 79

0. 41387

0.23788

O. 14489

0. 07944

0. 05444

0. 02585

0.02097

0.01041

0. 00565

0.00345

0.00228

0.00081

0.41387

0.65176

0.79665

0.87610

0.93054

0.95639
0. 97737

0. 98778

0.99343

0.99689

0.99918
1.00000
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Table B-2

SUMMARY OF OVERALL CATCH COMPOSITION AND AVERAGE CATCH RATES

OBSERVED IN THE SHUMAGIN AND SANAK ISLANDS REGION DURING

APRIL � JUNE, 1978

CumulativeMean CPUE

Walleye Pollock
Pacific Ocean Perch

Pacific Cod

Arrowtooth Flounder

Northern Rockfish

Pacific Halibut

Sebaste" uariegaMs
Atka Mackerel

Brown Irish Lord

Redstripe Rockfish
Rex Sole

Sculpin unidentified

Darkblotched Rockfish

Bigmouth Sculpin
Bocaccio

Sharpchin Rockfish

Dover Sole

Black Rockfish

Shortspine Thornyhead
Chilipepper

Rock Sole

Shorthorn Sculpin
Searcher

Blackfin Sculpin

Petrale Sole

Canary Rockfish
Flathead Sole

Skate unidentified

Shortraker Rockfish

Eelpout unidentified
Prowfish

Greenland Turbot

Chinook Salmon

Raugheye Rockfish
Ribbed Sculpin
Other Species

870 ~ 24

591.26

92.93

60.54

24.55

13. 00

12.49

11.58

8. 75

7. 44

5 ~ 93

4.69

4. 15

3. 97

3. 15

2. 48

2. 28

2. 27

l. 76

1.. 50

1. 26

0. 93

0. 89

0.85

0 ~ 81

0. 59

0. 39

0 ~ 35

0. 17

0. 15

0. 14

0. 14

0. 13

0. 07

0 ~ 05

0.50241

0.34135

0.05365

0.03495

0.01417

0.00750

0.00721

0.00668

0.00505

0.00429

0.00342

0.00271

0. 00239

0.00229

0.00182

0.00143

0.00131

0.00131

0.00101

0.00086

0.00073

0.00053

0.00051

0.00049

0.00047

0.00034

0.00023

0.00020

0.00009

0.00008

0.00008

0.00008

0. 00007

0.00004

0.00003

0.00005

0.50241

0.84376

0.89741

0.93237

0.94654

0.95405

0.96126

0.96795

0.97300

0.97730

0.98072

0.98343

0.98583

0.98812

0.98994

0.99138

0.99270

0.99401

0.99503

0.99590

0.99663

0.99717

0.99769

0.99818

0.99865

0.99900

0.99923

0.99943

0.99953

0.99962

0 ' 99970

0.99979

0.99986

0.99991

0.99994

1.00000
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Table B-3

SUMMARY OF OVERALL CATCH COMPOSITION AND AVERAGE CATCH RATES

OBSERVED IN THE SHUMAGIN AND SANAK ISLANDS REGION DURING

OCTOBER-DECEMBER, 1978

Mean CPUE

gk~/hr~
Cumulative

0.00000 1. 00000Other Species

Walleye Pollock
Pacific Cod

Arrowtooth Flounder

Great Sculpin

Pacific Ocean Perch

Northern Rockfish

Sculpin unidentified
Pacific Halibut

Rex Sole

Flathead Sole

Atka Mackerel

Shortspine Thornyhead

Chinook Salmon

Dover Sole

Dusky Rockfish
Sablefish

Brown Irish Lord

Rock Sole

Bigmouth Sculpin
Searcher

Shortraker Rockfish

Snailfish unidentified

Blackfin Sculpin
Darkblotched Rockfish

Rattail unidentified

Greenling unidentified
Prowfish

Rougheye Rockfish

Spiny Dogfish
Poacher unidentified

Redbanded Rockfish

Eulachon

3362.61

251.09

238.77

38. 51

37.94

22.92

15.10

11.15

10. 17

9. 10

8. 83

6. 89

6.83

6.53

4.21

3. 67

3.54

1.80

1.40

1. 09

1. 07

0. 60

0. 57

0. 33

0. 32

0.25

0. 17

0. 11

0. 06

0.04

0. 02

0. 00

0.83112

0.06206

0.05901

0.00952

0. 00937

0.00566

0.00373

0.00275

0.00251

0.00225

0.00218

0.00170

0.00168

0.00161

0.00104

0.00090

0.00087

0.00044

0.00034

0.00027

0.00026

0.00014

0. 00014

0.00008

0. 00008

0. 00006

0. 00004

0. 00002

0. 00001

0.00001

0.00000

0.00000

0.83112

0.89318

0.95220

0.96172

0.97110

0.97677

0.98050

0.98326

0.98577

0.98802

0.99021

0.99191

0.99360

0.99521

0.99626

0.99716

0.99804

0.99849

0.99883

0.99910

0.99937

0.99952

0.99966

0.99974

0.99983

0. 99989

0.99993

0.99996

O. 99998

0.99999

0.99999

0.99999



122
tr

4

C-r C
ZZ

I/
WU
O CL

I-

Z

O Z 5C
Z'

UJ

a.7. ~
'LJ L/.

+ *E/I LU
CL M

0 «I
Z CL'

I�

X.

CL'

F I
Cc'
«C

hC

O Q

Lr
I/'r

I

«I'
Ck
O

Z

O

ir

4

U

Z
OOC

O «f,
UJ

a
Lr
Z
O'

LI ' G

O >-

O
O

I�

I TZ~
r«r  /!
X 0F
'I/I IJJ U-

N I/' CC
O,QI/

~ ~ ~ ~
Wr WC

W CC M r
0

0 N.U .

4r CC4
~ ~ ~ ~

t- wRw

Lh CCrf

/L. M C' +
~ ~ ~ ~

U MCX.CC

C: CCrO'M
+ L/'  PI W

I I« � 0W
~ ~ ~ ~

I/ L/r W Irr

CLCCC +
r I

r,r

I ~ I/ P m
~ ~ ~ ~

0 0' ~+<
Ir I 6-

CC <X CCK

M e � CRIM
pp C'H
EPl U, I/92 0

p. V 0'%
Cv.«N

/rJ 4 AJP '

ZZZZ
«X. «f

Q. Q.QQ.
«L «C «L «C

O ~
CL Z

O
Lr
Ol�

X Z
r I

u Z

LLI
UJ I/I
z~
I�



123

C:

7

aQ
~ C/'i

a Z

v, CI
Cc U

C a
Z Oc

Cr

Q tX
P

~ I � U>
Q. k

Vi LL' LL

LL

CL
Cf.

I�

li
C/I

Q.

CI
I
Z

O

0«
C'

Q

cr

CP
Z
O

Vi

Z>
cr
U' CC

r LL
C. Q
Z

~0 Oocu P» � »-Ix»-e-KO'C:Ov'»-+ Or»-C,»QY P.  xe C0<NZ»Y'M»-
4 N4GGPf -SNr 0 OC&rC»0»OV KK e e-e- GOCC r P r 4' 4u. AU

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ « ~ ~
lf < a oC cc u M Q M Y Y'Y Y N r» < NCL A N /L

»-e»-MO Wr»-MWC Nu Y YKGM0»I 0 We � OCr~Nu,rLru YO mP
c MG0rY» � oc cc VIP» � Gv M»-r7 PPP P rCrlf v/L c: Y' MP Yrp P
Cc ~r a a U- a Zo CC'~NNO I fL VU C 'of ~ ocu CC< u o NWVIU;I Ga

» � e CX </»- »-V!cfr»O<E.44% 4d NY'e-NN» � r» VPr «-e-Ne
Y PI»�

» � If'-I ~ZPr Nw<V'4'NP-P»C 0 of DaY V'0r V Of O' e � u u C'C ulI C'
s ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

N~~»-G~C C e-»-~»-~r»- . ~4'C.r ~G~»-C.<.»-N~c-~»-C

I»PIP NNP-V. YINP ~~%V'GN N44Ge»LN YI0NU» � Nvl < < 0 Y'IO N
I ~~Ct.0NI Oa.0I 0 O.e-G&0Nr YO r C.~~ Y CCN~~ON~0

N v wa-a.N 4a a Y u.p w a < zrfo ceo p-Gac '   0 r 0 a < oc» � Y-w
~ ~ ~ ~ ~ ~ » ~ ~ ~ ~ ~ 4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ c ~ ~

C Gu-mu,t'Or 0 0 ~mou CC.NW~r P-GY~mu-~r G~YICCGof G
NOP a.Ywca.~we u-~-VGC<err GC. Wr YCC ~f VLCC»-r,0
a I»P/»-OCMP .OCIX/»-P» NMY MNNK'a»-P P MIX.CPOC MW~P-NY Gh

V 04r-N  ~ r OC GO Nr I4>i@440 NV ~ 0 ~4GK«JNOC 4~h. h-P-
E ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

YImmmC ~ 0NU Y'f r MM~»-Na Vr0% P NMWY We-0»-M»-»-W
AJ»O~0NNNNCf,N4 r» � Y QP NNNGOP N~<lP,Y»<OCOC a P

N,C«-NO C.A Ne e Y 0CC G0C'» NiY'.C»J» � Na N~»- Y'e 0 O' OCrN
M M M Y'. Y M ~ ~ M ~ M M Y '~ m M ~ ~ Y' Y" Y M

I»" Y Y PPY Y PPY' I Y Y WWY WY,WY»YPPH Y Y YrY Y" I»r Y'Y I/ Y'

C P V'e P +%0»-&0P e-r»Ie-NP e-Cr C.'Y'.Y'0 >»-NP»C»e � »O»-V'NY'
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ c ~ ~ ~ ~ ~

C»-VERY.» C 'GMr».»-W.CrO CHIC CMWe-a'WNa CC»C»LIO u Y'.e-Y~a'G
aPP000 CC.Y,PL'IL-GP a O ~Vlf GNGr <0%0 r» WL/»lL 0CrN»-

NY Y Y Y«PY NAY I Y Q Y Y'Yr»rY Y Y'NM/»» YAWNY Y
n a cl a a a' a a C  a' a o a o a-a OC OC a a OC a o. a a a CL;a Cc O OC or a OC
»» � »- »

O r Y-Crof  wNr r O.U. r C,Z <PP NaC a ~aNr C ~<~<Car
~I»PPPGN~,EP V'I iY Y» MY'MG» � N~Y»~Me u»-CrY

» � e e N CrGGGC:Cc~ mme» � » � wC; Ne-» PL'» I O'0'»�

l»-MN&0 NLp»oe a ~ NGa.&P Np'Wvrvl/»MG&cc»v'I»:0 Na. Ix-Ccrc~
C»- »- C; ~ » � rG G r C G N e ~ »- N e- e- G C Cr C e G rL I C»- ~ C G e- N N C

U Vlcfru lAV U U V'V'4 lf U ~VL/IVr~VIV'Lfru IrPiu u ~ U u V'Vru u U VrV'

G 0 r»- N~ CJ CC VIP»- O O' G M 0 O' M CX. OC' »Cr a»O U' OL»QOC P»- N EA ~ OC» M O r O
N»- »- N » � NNP4» � NN w N e Ne

LrP V,M»OU VrVr M U u U ~ »C/LPrcf lf'. ll ~VI lf.c/I V- Vr I/»M M M ~ El' MV M M V

7ZZZZZZZZ« ZZCPZCCKQZZ ZZZZZ7« ZZZRZZZ
c cra c «race ccacx.vice/:If'c/Ia«lace«I.cc a acr a«/c/,c  
CL Q. Q Q Q, CI Q Q. Q. CL Q Q C/I G V. If: Lfr Q. Q Q Q Q CL Q CC Q Q Q. Q. Q U; Q Il Q
a a W CC a   «C «C «r, «r a a W CC: �   a a a     a W CC   a   a WC    a

I,r~.~ i »~r~~ / > i

Cr ~
Q Z

C3
LL W
Cw

> a.

R Z

«C
LLI

Ll/ VI
Z D
P



124
CCI
U  l'

OO
Z X
c 
 /I Ct

GQ
Z.

G Z z
c c

c

EEJ

E'
~ an
I
c  D

 n

IX D

C K
Z K

I-

Q
l/J

Z Zm«
 n c

W Q 2' e 
lf  UJ u-
«a

C ~ S
E:

l

C 

Q CL

UJ O

~ J:K
CI >

C «C*

N r Cr Yl N r «K Cr Ef' ++ O 0 Q En + ~ C 0
Y Y NNNNN«o' p'p OO'a'c JK r ra r %+apl/ Er ar af  If EA

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~
«r«««OCCICCOOOCOCOOCCJCC C' C'C

ra «o KY'Or/u NU a Ef r OH op'Cr Nrv <CNU'
0 Y «aiMNr a.ll M CJEnr e C «O Yl«O' WYIP C  MO-Cl O
< % app' N < N Ef  O N Yl M O' YI Y' «r Y' O' CC g C; N C lf' Efa CC, V
NN««NN«m Y «e- e ««e e

COY CCC C-S«u  flan0 If ar.Y'Na rn Y Oe~ C.,C«t C
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

NN««NN««Y e � «+Or«r«« «re r r N«r«e-

< % g 0 CC «0 Yl«/ e- < OCIN fEra- CCi< YINO 0 0 Y' g N COO'
r C O' CINC CON O'Ef NNO' 4CC 0 «YIC CO C Er Y'O' O' 0

r re � r e re

V'Kr NN+l V.K Kl/EN<O ape CV,U Kaf MV'ra VI<V
~ ~ ~ ~ ~ ~ ~ ~ ' ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ' ~ ~ ~ ~ ~ ~

«M OO6- K Y P a Ie Y.MN «~O «NMN«C YIY'Ya r CJ
C'KI«oc Y P v Y C «4 u Ef < 0 r KooOY'.Y < <a/ac Y Y
WN~rrOra r «rWCQ e r h ra-Y",a OC'Nf Mra OCe COP
MaOWWr-P WW-WWP Wla- W W MWaOWaOWWW&r Weep

M N K W 0 r r W N N la- Ci YI Yl ~ & Er 8 N % K r r V i If� M Ia
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

Ef  Y Nr CHOCO' O' O' CNNM Yl O' I/ NO e- e M O' M ra- WYEO' O'
v <r rr err   u eo I v..+c<oor~r aoc Nl/i«t 0
r O'CJO' rr Y re-Or NNY r N r ONNO r 0 r CV Y;Nr O

Yr .W Y rf.YiW Y Y Y Wrr Y rf Y.rv" Y rr.r .YEY r WV Y.r . Y.

O l'K«CJO' 4Y'Y' 0 Y h-Ef r +v 0 OO'NO lP<' r «NY w
' ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ' ~ ~ ~

Oc r aJ a ' & «&NO ++0 r O «J Y +� &Ou O' OC'r lx. wN0.
'Y c�r ch NNaornopa/ h c Y'cf oce-Nw r c'QQNa
Y M Je '. M N M Y' YI r Y . Y. ra N M  r Y YI Y; rr M Ye M Y Yl N Y  Y' M
a. o . a  a a cc ac a' a a ac a cc c  oc a coa.  x:I a oc a a cc ac a' cc oc'

«e e «e r«««r«rre re e «e

O I ~ Wl Impar C «C3u WC> Ef CE r «J WW~ ww Ymr u
N«u O4 YEY' YIVKY af'V NV K ra.� COY NYI v a 4 Y' N
r COCJNN««O e-r '«r '««r Or «O«C««N«r D
W W W M ap M W aOM M W M W vD M ap aO ~ W W W WW M W W W eO

e e re e «e 92 rre e re r«1 ~

NYE44U POa.afaNP >Ef NO'u r r 4PNO a.P v r v K.ou
«rNCCOO« r«COOCr «OONOrOOOOOe

EA V En I/a l/ Er  Erl Ef afl Er lf' EP' Ef  Ef  Er  92ll V ~ Ef u u ~af  Ef lf92 I/a M af 

YI~O «0 r lr NOO NOC f NOEr ea.aC<r-r r<ura r
N<  N r NNN« r e � r «NKr N

W X Ef  &U Er' a , a/Ear  V  U u .l/1u V Ef WE/a V L/l af a/EEP'. Ifau1 f l/E E!

Z Z Q 7 Z Z Z Z Z Z Z' Z Z Z Z Z 2 Z Z O' Z Cc Z 7 Z Z Z Cc
W W  n W ~ «  «C «C «C «C m m cC «C «C cl  n «C m an W  n«  «  m «  «C an
Q. Q.  nQ. Q. Q Q. Q Q Q. Q Q Q Q Q Q  f  CL Q  n Q. En CL Q CL Cl 0
«C C ~ «C «C «C «C ~ «E «C e ~ cr «r, «r «  = «E < ~ V 2 «C < ~ C «C D

Z'

M M

Q Z
G

EL W
GI�

>. «C
~ 'LJ

a z
Zl

UJ v,
Z Z



125

tZ3



126

V'

X

4  c
+

cD
Cfi LLJ

3'
GC
Z Q'

Ll

C CL
CL

E.

CL

I

ZZ~
c-c+ V1
zQ. 2
 P, UJ lc
~ cD m

  ct'

G C Q
LL1

CL
CC
G

I

CC
G

>C

CL
a

I
cx

G

 D
 L' C 

Q>

CC CC Z
E/7 V! 'cC
V1 Lfi Q.

rt

CC

CG

 Pc 0
1U '

C CL
X

4 4 * 4 * 4  c

0OCC-'Ccr-PV4040rC ~ <%Per P Kr Y  P /1Ya <C c cr cPC Lf Pc. f
PU~PccC 4m Pic f Pur CCOvr 0'r 44 Y Cc0A;cCYOP r +L/14PccrGC cC

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~
Yu M MY 0 oC&~cCMMMPc-MrCC 0 l f W~ f'Llu u ~LPL'LPL/'u" M
Y'Pc Pccrc M're r rc � c � rr r rrrr

CLPGP ~ver Or a vu oc <Zr O cc Zvlro Y-�,r C ~0 ccC'
0r-c � c~<<r4 /Y a-<a ~0r <  <rO rc>PUOU P 4Y o v 0u Q
Puf r&oCr aOCP Ma N&%04rJ 'NMrMcc-5   'Y +GN cCWC'.Lfcr
Y'GKCCP'G<Cr00 a.<a Or- C 0 Gr  LP Yr C a <<r< r-r a' P Y
Y'4«Y drrc. r PUI arfcirh rfc, r r r rrr

C <Lf %Mr>cCZP <OCC-LPYu-c  c ~~Pc.r PC Y.av u C a. Lf r<cu I
~ ~ ~ ~ ~ ~ ~ s ~ ~ ~ t ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ' ~ ~ ~ ~ ~
r Cc � rPUGr Gr Cr Purr rrc r Pc r n C P r rn n PLCrr

r Y1% G 0 oC 4 Gr- 0 oC Pu PU Pcc PUPcc 0 Y1 Z cc. L/1 CP 9 cC hd K  C O' Pu cC PLc oC G hJ
cK'G0 C C:0-r Oocr 0 OccO'0 rGC r 0 00WOO'O'0 GO'0'0OO oc

4 Y c Y -0 L/1 m 4G r 0 G U,-O r- G G C cf Pu 0 ~ r 0 0 w R. 0 « i . Y c C.
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ < ~ ~ ~ ~ ~ I ~ ~ ~ ~ 5 ~ ~ ~ ~ ~ ~ ~ ~ ~

a GY" tx m'f L/1a r 0 e.hcvlr Y WOUr P OCu-~r  Pr ~C.",a P-CCrO ~P
C CCV <>LPOCY YLI C r-Cr +G/1 o PPO ~u r OOC'r-<CPc<0
P 4r KCCLPcrP N4P-h-Pccrur-GO V'rar O'er Puirr oC <OCPccO' ra
W Wr- %&WAN WWW &&WAN NWW WW W W LP

oc- Y'Y < U G ~a-~ K P-a .cr- CC 0. a r- Pc� LP rrc c Yi0 C K a LP Y r X KW
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ ' ~ ~ ~ ~ ' ~ ~ ~

Yir~ ~Y cC fP Y.0 r-P-Lflwoc r-w 0 ~ ~NN 0 r-GCG0 Y r <rC; WC
~ ZU Q<cC. < CCLPc0.0 W- Y'cO Cic/1r-Pu< H PUCE <K,G< Gr  fir- Yi0
0 CY1OP GO'0 0 0' rr0 0rCC'fL G0 C 0 K,O r00 Pure GK'0 Pc,'0 0
O' MMNMMP Y' H Y'MMYcY MY MAY MY'YY <Y Y<M M<K'< Y Y
CciY Y'I . cf Y Y'Y Y KY Cc YiY'Vr Y Y Y Y ccf KY'IY Y 8 Y Y'Y Y Y Y Y'.Y

WQ v C Y1 PP Cc-MX WYLY1P OC+0 Y'r fcr Qp 0P'PUPc.cCP-
E ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

0 Gr CC r K Lfc 0. Pcc M M LP 0 M r- cP Y1 0 0 r- Y Y . C ~ M Ou ~ H ~ Pu W LP1 o  Yi
<C v cPO Z G G � 0 cL,P a Z r ~Go, rCC CPC.ncP.-C
~ Y rl. Y Pc-' Y ~ M M ~ Y' Y1 / ' ~  P M f1. Y' ~ Y ' ~ M M  P, ~ M Y M Y1 Y, ~ M M Y
a acca a a  ra a occC,oca a'ococ cf of a,of a-a'cccCc  o cCa a"a cCGCa'cC

rc rrt rrt r rf r r rrr% rt rrf 1 rc

r foe Ca 1/ L/1r Pc Pccrccra NrY MGY'u Lf.Y'L/1r P-u +C of NO
GLPc4 Y lfiGGCr r O'er G Y1g GGP0 GAJr rPG.G4u 5'O'er Grc
O'GPL. Gr ~GGCGrrC G ra n r C3GGO Gr C-Grr GrC PUC-. G
WWW WWW W WN WWWWWWLPc vO W WW vOLP

KicCc~cCYh-<%Urer C Y'0~PUP-Lhh- Ylcc.QCL.Y v <M+Mc � ~LP0.
Nr C ' r C 'w <'puW'put Gpc'pic C pic G p r pcc p 'fccG 4 p'J C C- Gp Gpc-c

lf' U Lfi L/1 /1U l/1lfilfll/C LP lf' V'l PC PL/1~ IJ LP Pi P V  PL/C f' U .  f' l/ l/1 V .V1ll U V

-4 G Y  O' Pu G 'O D vl % CC CC c - 0' r- < Pcc Pu a /1. r Y1 r 0 A:  xi Yl M LP r- v1 r- L/1 oc
NAJr r 4'Pc pc pccpu p lr r pc. fV.CL. /1.'Pic%' pure � r rU pc,
r O r- 0 W 0 r- cc c r- 0 0 r- a 0 �- 0 O r- 0 a, r- r- Cr 0 cC 0 0 cc C. c O a r-

r c mr r r-c r-mr-r-r-r-r p r r r r-r r r c r-r r-c r r-r-r r r
lc-r h-Wr-h r p r-p-r p r-r-r r-r-r r f -r. r p

Cc CC u W Cc  r cx a a. C a. n m W Cf a ca ~ CL- cz Cy ~ a. ~ cz W m Cc c Cr m
v'. V! v1 vl vie/1 fc  fc V. vi Lfl vi Lf  vi v.  /: v, v: t/ v v, v'. v1  f  fi c  v1  fc V1  /. L/1
V. V! vc  P- E/>V! V1  /c fi Vc fc V. U1 fc cfc tfc c/, V'i lfc c/ v"i  fc  /: V' I/c Cc v. Lfc V' v

u ~
C ~
Q Z

G

G �

>- cC

C X

t. G



127

C>

5«

z
C

V. LL
Ct ~

c Z CL

CZ

C 0 LLI
CX

  «Z~
w I � I/'
za w
 /. LLr LL

C'

a'

r r
+

I

C!

C'

a
a

LL O

cL W

CC
~ Cz

C C
z z

Vr Q'
' LI'

c a
Z
I�

«COP«rpl Y  f'Klutz O 4 ~V' PL'< N KW
v vI~w M ~ v M ~'c.c.'C! x. M«o c' v

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

V' O Y' IC! < P- «X V' «- K P, + X
 !C. K ~ M + O ~ I«' V Y' O 4: M Y

O V! < ~ ~ O' O 4 v ~ « � GOC CC 0' < 0P a
V CC V Q g 4 I/r Y.Y %~I/!~ «Y'l« � « � w

I oYp-ccpLYvvccvCIpu vC v
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ s ~ ~
e-«-r «-P h,I � «- PL&hW «V ~P'P

M Pv O ~' C N 4 c  W P- Q Q«Q Y. 0 Q C!
CL «x C, cc C". C I- O «!P.  !C O C- r P I P- C O. P:

~« � V-<~OP V P P-QV rPOP I � h.C.
~ « ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

I.OYI' a« � CC t a~~w Yv-4~v
WV C. C PL%'OWO« � Kh-V'C C

P I4V.P~~~r PLP P Zria, !C~<«!.Vi
W% WW MW WWMWWW'Wu

O.vr P aP-CP X-w~~aOC ~a.o
~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

pl. ~ «x C, G c  o-  x. o ~  x. p- 0  C « � o v  x
V' M Qh- K Y'v .Q C «L U CLlw C!pr, ~ Y o.

O %0 O O «-O C C OICIP' X.o C-0' 
Y'MYYVMYF I Yr~MVYMY

wY Y'v Y'Y Y«PY Y'v Y'v Y I KY v

r  x OPL,P P-C-P m~ PP.vOC, x mO
~ ~ ~ ~ ~ ~ ~ ~ ~ « ~ ~ ~ ~ ~ ~ ~ ~

v. !,  !LMO  x C PJ+r«« !c PLVIEP v'
~~«CO ~~< C O' O~ !" C!mn. r

MMM~HV ~MY MV
 X C«. CC  X CC CC Cc CC CC, CI  X  X  X  X  X  !

«Wf 0 ' ~ f « f «Mt

WC C.'I/IIPWPLWW~W«x x C w cc W
C! C ~ r CrC! Y'Cr ~ «L'~ Y M « � C
c-.c-. ~ ~ c-.: c c- c c-.c.-- o- C c.c.

I/I M ~ Q' vI M Y M C  !c ~ P- ~ & ~ M M «L
NPiC «N'K'I � P, P «-P e � C

L/ M LP'V' VI P VrVr V LP V LP V r/! V I/ I/'. V i

LPP MP vIO M.O ~O' x O'v
P«IPJ« � Pr! « � ~ ~t � PVt- ~ w mA!%PL PJ

P-Or s.o O r O xOOO.r CP-O

a cx cx cx  x cx cx cx cr  x p/ «x cx cx w m a <
VIV'V. V! VIV' V V;V.V".V'V V. V'V V' Vr L>
V V! V" V, V Vr V,V. V V!V I/ V V! V!V. V V

3

C ~
CL 2

C

w «r

«C
c z.

I-
~ M

«C
CLI

z



128

LLI
CCI

LLJ

LU I



1294 0 4 0 Z

Z Z

Z~
M IA

IZ
~   D

If! U.'
R U

GC
Z I?

I-

0 :

0

C?

I-

G CLi9
Z Zm t
~I- uI 0
XQ.X' 0
ul LJJu

u

e

G G ZIf!
LIJ
I-

I?

Y G

G 4.

LLI

 L

I

Z O

G
LJJ

Ch
Z

X  L
 L

Ch

I- K
e  E
0 !-

I
GZ

G

LLJ
C3

LLJ

I

G
I

V!
K:
D k.

CI G
ZW

HLL
O G.
x.'

4 N

4

0 4 X

G B +O 40 Ihr 0. g N < IfI 5- YI OC Nr Yl 6- 4N Q 0' u, N 0' 4- 4 r G 4 0 . Yl
440G>Pr eQQONPr Ylo : Ylrf NKc YIGOG<NO.0CO J44YLN0

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ e ~
N CCCC4!f r 4cv.NQ0 0 P 444If u ycO<r i Y <h,NN<NNNr
0' 4LPIPYI YlNT

<Yl4rulo Q4r O'IC W0h-r 6-IC:r NO@CO. Y><4h-<P44r IhY'4
If <r0 Nor Nf Cfear 4f No .NY4OF If r0 Q<0 P 0 4QVIf ul

O' C ' Mr WN 0. NQ ~NM QYI~ Ylrr W W WM M 0 le- M0' OC M W OC'Yllf M
0 ' 0 Y'.O' QQ <OCh KN W Of h. C4 5. &If'.NY'NYIY YlNNNW 5-Nh. r
Yl C NP G C 4 r r r ul Yl r

IfI 4 O 4 C Y' 0- Yl K Y 4 P r Or COO r N 4 K 4 C 0 r O G If' < G O Yl h
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~

r r Qr Y Ylrrrrlfl Wrrr.rr Ylr Y'OCe r Qrrr mr< r Y'G

0 Ifl OO 4- 0 Q Yl C O' P < 0 O' Q O' Yl h- > 4- 0 0 0' < 0 IC.' If Yl 0 4 NO 0 Lfl
I? 0 0. 0. P 0 : 0 O 0 O 0C Ek O DN C 0 0 J N 00 0 G or 00 N Q 4 r N N 4- 0

W N r N ul M 0 : M W M 6- O' O M Vl e- + K r % M r IP N OC h- N & Y . r & M 4 M
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

W N AJ N W lfl O' W Ifl OC N OC vO W t lfl W Yl M N If P 0 ' W M OL r W r Yl YI h- N Lf
OrI rNLf Y'IrNCNPK YlH 0 Ylf 0 r&ZQ0 K 4444N YIQNN
YIYlr YINYlNh-0 abr<0 ;0-6 <5- YlNYl0 0 0.h-&o lc <Ot>lfIh-<5-
W WMW&MWWWWWWWWWW&43% WWWMWWIf VQWW& 4DWW W

00Q4OIfINt 0-0 PQ4N0'<40 CKOIfI4Q+cog0 QON 0'40 .
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~

Q Ylc Yloeae Ylr<4cc,e0 u 4r Yl YlOulQ<NGYIK 4Yl<P I 0.
0 0 N0.lflr4h-4rQNr h-F yt N<0 >0'lfLQOQ0 Nh-rh-IfIO4
0 0'0'0'0'O0 rNN0' r h.r r rr O0 0'Nr NNNCCrr Kr Qe � re

M Mi Yl Yl Y: Y Y' Y i Y'. Yl W Yl tr, m Yl Pr Y m Y Y YI W Y' N M M Yi Yl W Y' Y I Yl Y' Fr

4 r Qr Y.NNY0 YI4h.A, Ylt Vl vQNr 4olhbo 0  4rc  NIL Yl0 If
~ ~ ~ ' ~ ~ e ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

«v rOCNNLf<OCYI<<u Nr If Qlflrr YeN QYI<Narr ufo
0 0. r 0 Q c : O NK Q N!fI C Nh. c Nl : �. 0 OC r 0 e-r Lhr ul Yl 4 f Yl 4 N
Y' Y' M Yl M Yl M!r N Yl M W PA Y P
CC 0 ;0 . CX'IK: 0 ,0 : If:OCO JCC OGO . CD''O le CC 0 e" MIX OC I? 0 I IX'lK,O .EC 0 : OC IX:OC 0 .
~ re ~ re re e ~ e rre re re ~ e e e e e re re e e

Y: mr<Or Null 0 YIN OPIAKP4e INC< P Y' r O' YI YIC r G4 Yl
NNONr Ylr YlO4lfINIhYlPNYlYINNr 4O4<e-YlN<e OY'.rV
Q 0 Q D Q C Or Nr 0 e e-r r e- r OQ Q N r N I- r 0' r r 0 r r I- r r
VD W W W W W W W M W lfl W W e0 W W W W W M W VD W W W ~ M M M W W M W W
e e ~ e ~ e e e e e ~ re rre rre rre e e rrre re

~  J 4GYIMNWO0 YIWLf MME KJLtl0 W0 0 JulWWh-W0'Wf h h-00N0 O
r rNr Nr NQQCNr Oooe-Oe «OOQQONQe-Ne r

~ LPl LfI IfI EPl ul lfI ill M lPI IPt LPl IF' Lfl IfI lfl ul lfl IfI lfl ul ~ uL ul lfl Ifl LfI ul IfI ue ul ~ Ifl lfl

M IflNQ M 4 ~ON<r Ylt Lfl< 00QYINN0'4h0'40'WQQNLfI wNtho0
r rNNrrr Yl Nr Nr NNN re-e- NNrN rrr N
CorrQCOOr r e Orr rOe-r re-r r rr rOrrre rrOO

e-rrrr e rrrrrr rrrr rr ~ re re ~ ~
00 OC C0 CCI OC %! COCO 00 CG 00 I0 O J 00 ~ C0 0 : 0000 00 00 CC OCI M CP 00 00 00 00 OC 00 N. 00 OQ

WW&t h-W h-h- h-0 h-h-F P h-p MMh I M I Wf h-

ZZZ ZZZZZ Z ZZZZZZZZ ZZZ Z
Y Y Y YY Y YWWm YYe WW We  Ye  YWWWe e WKWYW e WYe 
OOGGOGOa.a.a. Oar L.CL. a.a. GCL. GCLCLa.  L. L. CL I a. Ga CL.a.aa,
I?: k Ct CC. 'L' It CC.' < E E C C? C E E e  C C 4 R E e  O' 4 ef < < C k C e  E k' e 

1W W W I I I ! I 7%

wt

uI

II Z
G

U
GH

C

CL' Z
0 I-

u'
LLJ uI
ZD



130
C l
j k.

OQ
2 Z

u; CL

O CL
X

O O O hC
Z

X ~

I- CO
c j

Ch
K IJJ
C J
Z3
Oc
Z R cO

Q 0.z z~ +

X4F +
En m u

CO

I-

CL

2

C

O
I

CO

~ L
CL

O

O OLu R

CK
C0 k

O W

O

O
O

O
O !C

O

O 4r u ~rCO~Q«O «r rrQr C QOO-4rC
4 4 le m m m m N i rV Mr Q G O O O OO t F r- 4 4 V m V

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ O O ~
rrr rrr rrr«rGGQGGCGQC GQC

O u 4 4 OC Y~ Q 4 4 r O N h- Pu 4 a «' P K < 4 a h- P- 4
u O' r  hM M I Kl Q M oG M «M r h- 4 M Q vl ~ Q 4 r ~
OG N LAOGM r &Ul OG«r 4QK 0' W 0 CC QNl QM &V CG
rKAJKrKA;rid r rY r

rid 4lhQlhOG r5- 6- Q+QV Qlhf4r YVllg4GQN
C g ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1

~CrGrv~r rrrrCrGrrr

anQ~NOO o O M~OO «laoO.P 4f-Nlf O rv4&c
rum' O QQQQOGOQh-0 0 QCGer V <QO ~or

r 4 4 4 r Q 4 r C Y Q 4 CC Y Nh- Gin r u - r r O hl 4
~ ~ ~ ~ ~ ~ i ~ ~ O ~ ~ ~ ~ ~ ~ ~ O ~ ~ l ~ ~ ~ ~

+ 4 4 5- IA 0' 6- QC 6- W r OC Al OGr N N 5- A. N r 4 r 4
r Ch O Q40'<KO Qh-r 0-CKVNG4Q44r40
O h-Mh-4illh-oGr Mh PJK'crl~t C7 OC h-o ,h-W 4h h-

GP &Q.4% 0 NK 4M< OCTO 4 Kfll 44 %M +< O.
~ ~ ~ ~ 1 ~ ~ ~ ~ ~ ~ t ~ ~ ~ ~ ~ ~ C ~ ~ ~ ~ ~ ~

P-4M' rr r«MKlh&IP<KO.h-O Ar&«laGW.4
eQQe+QOGrlnOO e<Q+WSQO r O OOOO Q
ArKRrrrrKO O rO fuQQr WPur err rrN

W W W V'I Yl Y Kl W K' V Y t Y1 V l Vl W W N i W Y' r, W N' W W W

tn46- &&WAN «4 GYl& 4WWO' M : QO Qh- 444
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ ~ ~

O' O' fv~ N' M O MN'i WMWGCGW O ~O NlM 4O' lrl~0'
OGQr Viu 4r Gr Ot,rr O «'h- ~ arQ r Qrr 4r Q

M M V M PJ tr M lr. ~ Y . M Crl N' lrl M M ~
oG o  tx a ' 0C K' «~ a  oG' «' o0 «' o ' a ' ac. OC K c0 oGO  OG M OG oc tk"

rt rr re rrrl rt r rrl rrrt r rv r

emu'CN'mV O <wrOCO 0 mau4Q4QO u O v
M QAl&Q~AJMWr& M~ ~M rNCM

Cl.r rr r r r rQQr Qr QQrNrrr rr rr r
4 44 4444444444444444444 44 4
rrrr rrv r rrT l rrl rrr I rrr r

M 4 h- ~ 4 cG h- M M w w 4 M lK.' h- h- ul 4 4' M oc OG 4 4
QQQr rrQGNrQWGrr GQGQGQGrQQ

I/92 ul~ lilLPlul LPl~ ull/LLPlullClulul~~ ~tP ~I/l M M~ LPI

O' N'4 <O' & 4< ~r KAJhJr r O & N Cthe < NK K
rr r rqmrurr KK K KCu err rr r r r
rrrrGQrrrrrrrrrQrr rrrrrrr
r rrr rrrr rrrrr rr r
MCGOG oGOGo0 Oe O00G OG OGOG 00 oG 00 «le! a000oG OG«j 0000 oG

ZZZ ZZZZ ZZZZZZZZ2ZZZZZ2Z
4 E C Y C E C E M 4 < C C C E' C 4 4 4 C C C 4 IO 'C
4 CL CL O CL 4 CL 4 CO CL CL 4 CL CL 4 4 4 CL CL 0 0 CL 4 CL 4
CCRC CLEE+ECL+g<CC SeC e eZee ~ C X

! W JWHHHH JWW l~

2
�

*

O CL 2
Q

C t-

'LP 3

le M
ZQ



CI:
UJ

LJ
LU
C2
I

CQ
K3

LJ
E3

E3

E3
Q

CC

I
CD



132
CD
U c?

+O
Z T

0 CL

O O

ID
~ C
I-

EA

I

cD
CLZT~

w+ I/J
XCLK

W O'Iv'
X
I-

O
CC

K I?
C3

O

cL

I

CC

OC
I
CD

cc' 4
I � K
W K.
Ch >

O

Pv

O

X

oC ~ G Q4 e 4 oC 4 N Q CP Q 4 0 MQ K f4 r c0 e Ylr 4 r Q0' r- 4IPi 4 IAN
Q CC IP' 4 M Pu Pu r- 4 4 4 I/IN r 0 0 4 Y ~ Y I Yl N N N AJ r e- Q 0' 0 0 0 0 > P

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
P 4MY Pl'MMKNA.NNNNre � r r rrrrrr rrr GGCGGGC

N4rOCG4P 5-4r u 4G0' NNQ40' 0'r KN4 Ic thoC0 4OCMOC'rp
NMGGN44h-QNh-gQCPOC GY'MNf rpOC Y rMr OQ4<NI/ Pu4

M e- P e � OC r Qc/I r P M oC 0 w W P- u 0 IPI G QM r <, c/c a r M cPI W < r
0 N4 I/i4OQ M ~ NcA Nh-8 Y'. NNr r < r- Yle-NMNNre

~ ~OQcr.plnif u I/r 4QI/.AQUAS-I <I/ll/ 4I/ e � OCGlhc/ICe Q 4K'K4
e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~

r Ge-rNNrv-rKr M<G/c.rrrpr Mcpiar rr NNr r rGMr

G GGCCF-N8 r-Nchc/cr-PuN GPuQK'r 0' 4h-c/cd Nh-NQO' P r Pur IPI
0' 0' 0 0.CCOC r OCCAM'0 0r e 0' IP 0 0' O' W OC CQ CC 0. Q 0'c00' 0' h-CE 4 0' COCA

4 r 4 cf h- < P h- 0 0' 4 c/c G OC Q 0' CQ 0 OC 4 0 h- 0- G GN < 4 r < 4 4 4 N
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e e ~ ~ ~

NPuoCQ4 r- Qrr CPiN4 4N CQ> P Ylk 4OQN CPi4 MM 4 40'0 OC >Ni/I
r h-QN0 GO' YlG0' e N4Yl 4QMr Ylp I/cNNN h- 5 0 O' Mr Y;Mr
Mr NNNh-Mk-Nt MNGOC GNNh-OC Yl 4e MOC N YlrrNPc 4 MY Q
4 44444 44444444444444 44444 444444444

G 4 CC N0 O' P45-cPI Qih0 OC Pu0 5-MPuoC 4Qe-Pu <Q44OQQ4I/IQM
~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ e ~ ~ ~ ~

Mwv c04P w0OQ4MG~N~QGpv G4~Mocmrppwc/ic/iwMm
0. N<4Kc/lPuh-MM0 I/IOCINOQ445-N0 Nppr 0 NMMIPI4<Q0 h-
0' 0 0'O'Nr Gr 0 O' WO'OONOO0 &r N0 r0 QNr G0 0'0 rGG0 OC
MMMMMM MMMM Y.r!M MY,YI MM MM MM MM M~MMYlM MMMM
riMMY MMMrcMMYlrlI .i MMMM Y MMY MMMMMMYlt

r G P Ic-4Mr-O' Ve rr' 40' rNN0 OC,4h 4CON Yl 4NNOCr 6 P r
e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

r I/c0 CCNr-r O'NMroCiih4NNNgrr 4M44IPiQIK!oQ+Y14 Mr 0'
0 r GGO YioC'r r r 0 GNQNrp NGO' IPIL OCG rOQr r QMP <O' N
M ~ M W M M M' M M M M M M M M W M IiP M M M M M JP M M W M M Yl M M Y'. M
opi oc CQ oc CQ oc oc oc oc' K' oo cc oc cC' oc oc. ccI cc oc cc cc' oc oc oc oc CQ oc cfr cc' oc IK oc OQ oc
e r% e e re ~ rre e e e rrv e rrre rr re rrrrrrrv

~ r r- 0 r Q 0- ~ 4uc < G MN Q N Nr N MPuM 4 Q r ~ c/ic/i PuN I/I cLi M G
N QG QNMMC/i G GNw <c/i 40r M I/INNI/la cP.4 Yl GG r Yl4 NN <
GGGGGe GrQGQGO.r0 GGre Cr0 Gr e QGQGr QGQ0'

re re e e r rrr e rrrre e rrrT r-

I?i MNPuIK'.Pur h-MMKJN ~4 NMQOQ CPiOCr 92Pi 44r 4CPil/l re
~ � NNNre r GNN r NPup PENN GGrr Pur P Qr NNNrrr r N

I/l I/i CPi I/C I/C I/' I/C I/C I/C I/l I/l I/C I/li/C I/C I/C CPC CPi I/l I/C I/I I/l CPI I/l I/l CPI CPi CPI I/I ~ I/l I/l ~ I/l

Q N G 0 0 ~ 0 0 & e LA ~ 4I/l OQ Pu 4 Ch 4 < Ylr < 5- OQ M OQ I/I 4 > 4 I/l N P
NNNrr Pu NrNr r r Nrh 'r r rr NN Nrr Pur NPuNe-
e rOQ00 r CPiGCC OC GQ04 N0 Q0'PGGr r rO' rOC CCNPNOC rN

oc cc Nr p oo CQ 00p ~ CQCQ r-OQ CQr CQr- CQCQOQCQCQCQ h-oor-p h-ooi?Jh-OOOO
h-r-h-r-r-h-h-h-Nh-h-r-h-5-r-r P P h-h-r Nr P NNWh-Pe-P Ic

RI?CC ZZC?K I?Z ZCL I? Z ZO' I?c?c? ZZZ Z
Y Y I/I I/I C/J Y eC eC C/I C/I Y Y I/J +C M I/I Y I/I W Y Y Y Y W I/> Y I/I I/I I/I W W W Y W
0 Oc/! <c/JGC? CLI/!I/c OGc/JCL CLc/lOc/I ILOOOOCL I/JOI/Jc/I I/IIL CL CL OIL
I? C? 2 3 D K eC 4 2 2 CL C?' 2 4 eC Q k 2 C I? I? CL CL C 2 I? 2 2 0 E C eC I? C

CD
W
I � Ci

<Z
O

u O i-

~ C
CL T
DI
LJ W
V3

iiJ
iiJ I/l
TQ



133
C/'.
CD
D Ik

GO
Z Z

W CLI

t

t

Z

LLI

CD
~ C

Zw
~ C/l
H Cf
C' Q

C/J

Z

l/! M

OK
Z CJ' IC5

0.
LLJ

O E
O

C/I
LJJ
l�

LJJ

CL
CJ'
O

I

C

X CK
CL

~ C

O

lJJ O

O >

Ol

Z Z~ t
~t C/Jt
ZQ.Et
l/I LLJ ~ t

t
t
t N
t h.

t

r w

t
t

X

N CII' N «D
~ I/'I/

~ ~ ~ ~
C C'CC C

0- r u� IC
M O.NM
O N<«C

LIMO' N O
~ ~ ~ ~ ~

««QNN

~ ~ ~ ~ ~

NMO CIJ.
«

«0' 4h- Yi
~ ~ ~ ~ ~

«4MK h-
EPI CL MMM
O «O' O'O

Y' J/. Y' K' M

NMWWh
~ ~ ~ ~ ~

+ C/ ihNQ
+N««

CJC CJC C'CJC OC

OMQC«
Qr QGV
W43&WW
f ««92 «

«OMMC7
NONNN

I/I I& L/i@A ~

LAG+0 h
NMN«N
h- Cf CC h-

CK ZCCCL R
C/I W I/! C/I C/I
l/I Q I/IV> L/!
D tC 'O'2 Z

O
W t
+ t

C/J
O ~
CL. Z

G

Ol

CJ' Z

v 3
~ C

LlJ
LJJ L/J
ZV
l�



134
c!!

+O
z z

cn w

C! 4
X

4 4 4 4
4 4
4

C!

2

j n
~ Ln

L7 M
4 4 4

cn LU
CL D

O ct
Z cc

LLJ

4z w~ 4
M! cn4
&4K 4
C/! 1JJ La 4
M �M

cO

K

C!

c

CL
C!

'I

Q

CC

4 CL

C!

E
~ tE
CJ >

4 4 4

C! 4 4

UJ
cz!

K UJ
CL

cn I

2

4 4 4 IP4
4

4

4 ~ >

4

4 4
X

4

Ct NY!r ONrh- +No O' AJ Ct!O'Lf! Lf!»r OC Lf! Ylr0 CY!Nr
N OCL h- 4 4 Y NNAJ r O O ct A. P A h- A- 4 % + z Lfl I/i Lfl L!f! L/I

~ ~ ~ ~ ~ ~ r ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ r ~ ~ ~ ~ ~
NNr rrrrr r-rr rrQCCOOGOOOCOOOQQ

Jf!h Ct+4r Oper Lf'r 0'r Y!r4»WC ~ 4r Y Npv 0
N YICQ~Cccpc 0 &I ONY!»cnU OWY!OQJ A-C-et~! c
h- »Y!h »0'r +Yl0 h- J/Ipcn4 h Wct r O' Y!� J/Ih NO. < OQ
Y; Y'NY'Y Y'NPvrr»Y'r r rr

If! � J/I N O Ct Z r r % Lflr Q Z ct G Q Ln � C!C'- r 0 4 I!/! Ln CC 0 K
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ r ~ ~ ~ r ~ ~ ~ ~ ~ ~ ~ ~

rrr»NNr»rr»Y!r Orrr A r»Nr CJrpr Or

OD r OQOQQWCC N Itic/IK< rA AIR O'OY�' CtIO' Ct N Y! ANN
0' % O' 0 Lf! < 0 r Lfl Lf! 0' h. A- OQ O' Ct' O' O' OQ 0 0 O' C Ct 0' 0' r

rr rr r N

e 4 O'NOOYIv. o A lt'CC Y'QO Cc < Jn Ocf!ct'0' %G < 4 <
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ C ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

K' ct Y CC ct! ct 0' w M cf' O Ct ~ 5 Y! CC! O M Q OQ W CC ct AJ Jt M »cfl
OY r Y!UV! eAJ/!-<0'4r Y!A-QV'O'Ct OL/!CQW-G»COV
Ct! M h MOCHA 0 Lfl Ct QW M OCNC! NY!r MO'Lf!NA Ncfl » » Y!
W W W W W Lfl W W I/I W W W W M 43 W W W M W M W W W W ~ W W

< % Y� NO' Rpr Y!%%+r<Ct 6- %Y!M Or % %M M%»
~ ~ ~ ~ ~ ~ ~ ~ ~ r ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ r 1 ~ ~ ~ ~ ~

C Lfl ON M + CM I/Ccn 0 O' Ct 0 Lfl Y! 0 Or O' OQ+ 5 r O' Nr Q
M W MO' Y! WcncK!CQ O'M 6

AJQr QOQCQ NOCC!OQNONO'r 0' 0 O'D»OO rO O0 0' p
~ M M M Y! !Yl M M Y! Y' M M M Y! M YI Y YI M M M Y! W Y! M Y Y

Y! Jf! Y! Y! J/I Y YI Y! Y I Y Cn Y! Y C/I J/' Yl Y

r f! 0!cflr 0' c G Y!C!/IAJ Jncf� Y'A V' NO'O'Lflr C! Nc/IP NN
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

AJ g gA AJ < I/IAJ& 0 g 0' r»cfc0'0 OQO J/I 4' <Q g A QAJ
C'5 NP AI YI Ct!J! Jf!NO 4Or r Qct!r 0- Ct 40 rr �0'rOQ
YI O/I Y! Y! M M NY! M M Y YI W ~ Y! M Y Mr/'NY'Y' Y! M Y W-~ye
Ct Ct CL" Ctctllt CCCX! CÃ OCCAM CC OC Ct !I! Ct CK Ct CKCK'Ct!O Ctct Ct!CCctCC'
r-rr rr rrrr r rr-r ri r rrr rr r-r

0-V'rcflph r Or OPQOC'Nrh A L/I A!PL/!OAJ4044r
4 4 Ylv4 Alr Qr 4 4lfl 0r 4o NG I/IG OAJ 4Oor 0 '
rprOO'O'A!r O'0rprpr COOO»r Orpr OOO

r rr rrr-r rrr-rrrrc

~ + K W AJ Ln ~ CQ Q L/I Q Lfl Q ~ 5- N CQ Lfl «Q N A CQ 6 AJ Q O' N +
Or OrNNOr NNQrONO»r Nrprr QNr r»r

Lfl L/I Lf! Lf! Lf! lfl Lf! LPI c/! L/! Lfl L/! Lf! Lf! I/C Lf Ln L/I L/I LPI Lf! Lf! Ln Ln Lfl Lfl Lf! Lfl

J! % 0 AJCKJ 0 0 r QO! Y! QY!L/!COCA-Cf!QNOOQ OC + CCJCQ �0'
AJr r NAJ ~ rcflr N AJr-r A!r Nr r r r-

O' N 0' T NN 0 lfl N N O' Lfl O' A. cP W In CC' 0' 0' O' Ln O' L/I Ln lf Lfl Lf!

CL 2 cc. a Z 2 e Z 2 2 a 2 cr cL CL CL Cc a CL' CL a: a CL cL- 2 cL CL Z
Cn «K C/J Cn M rC C/! M rt «C Cn E Cn C/! In C/! Cn C/! L/! C/I C/I Cn Cn 92/I «C Cn Ln M
cn CL Ln cn 4 4 cn CL 4 4 cn CL cn cn Ln Cn cn cn cn cn Cn cn Cn cn CL cn ln CL
D«C EDEMA ZE< rC DE DD3DVZDD DD ZZrC ZDE

CI
M 4

c/!
O ~
a.z

CI
LL. M
C! I-

LJI cn
X>
J



135

+  L'

OG
zz

C'J  L

t

t t
LLJ

 a' w

O eC
Z  L

I-

O.Zr
e-e M E/7
Z CL K
K LLJ LL.
~ -iOm

r e r e r e

o K
IY
CO

I

0
I

C0

 L
Q.

O
LIJ O
I � F
wK
OW

NLPLQLnr 0 QQ eP
Nir Nr Nl N e

Qr
~ r ~ re re 92 � r
al DODO DC aODOoooODO

I�

Z

t t

t W

t t t t X

g DON Qe Qo  L l O' Nr ere 0'eP Qh- 5- p 0 40 r 0' 0 0 DODCDC L F 48 4' 4
N YI QDCIPelPi YJ YIN NNr GO Oe DC'DC aC  e-WW 6

~ ~ ~ e ~ ~ ~ ~ ~ 5 ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~
ePINNrr r r-rr r rr rCiC QGGQ CGQC GGQQQQ GGGQQ

0. W P- Yl  el W IPi 4P CC DC P Yl 4 YELP 4 & ~ W H ~DC W 0 44 DC W4 P
0 lelY+r00'KNaCQDC'N4raOGNO' Y'Yr0'4NCCO'P Mr&4Yl&
N YI DC N LPi a ' N Yl < N4ie 4 LPi P- M M & h-  PAN 0- 4 5- N 4DO N 04 4 LJlr LJ
e- YINr rrr N r 4 IJl< Nrr Ni Y' N

y 4 <DCQ NYIL lr LJlLPiLPe Y'.4G> 45. 0NlC; ppe NGYII-4LPir Q4P
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ s ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

g r e- 0 r r r N r YL0< V 0 eP r r e- «Yl PP r r r I l r r 0 r N r r L l <

QCQWO 4YINO < e-0 0 0 0-GO 0 <O'P NQP-P LPep4&IJl LJlLPeP
Or 0 QQYIGDOQDOo e-le 5- DC 0 Gpe � KP DOPL. raC NNr CPO NNaCDC

r r 4r N C < < r 0 L e Yl 4 4 N DC LPi 44 C IPe V M Ih 4 N4 Ih 4P NI/92  e- Q
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

NIelNP OC K Ie-Pe 0 DONr Nr- lePi0 DC h. 4 Iie40 P Pv Ne LhNN&LPiO NQ
P Pvr 4YLP YlpN LPi04 Nr h- Y'QY' 0 IPeNr 00 e 4NQr NO'rNO'
r 4YIh- MWP Pe- DO4DOQ 4NIelNO h-W WN e-0 a  YlWW DOWlYI4h-r r
4444444444444444444444444444444444

4 G 0 4 O' YI & 0 < 4 4 G 4 < 0 h- 0 0 LJl N + 0 0' h 0 4 Yi N Q r N B 0 N
~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ e e ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

 e- YI YIIPe Nh- 4W DO 4r 4 W M e GQ r M M 0 LPi W CP W Yl NO' M YI DC Pe- M M
Nr0 0 <Pe-Ie-IPir NrP GYLN4IPiaOGrLJl4LPe00 0 >00 0<40YI
0 r O.e-QNr r-NrNOGrO' 00-NrNGO r r NO rrNO Gre-0'0
YI M Yl M M M M M ~ M M Y' M Yl M Y M M M M Y > m M M Yl M M M H' M M M Iel Y'
Y Y' YI Y'. W& YIW Yi Y i YiW YIYi  el liPilel Y'- Yi YIY iYl YiYI Y'i Y Yi Y'N Y' Y'YI Yi  el

QNr 0  Pe 4 YilelaC 5-0 aC 0.Y 4NIJ Y' P NY r Y'Qr 4'OQr CC 4N 4 4
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e e ~ ~

LP Qr YlP IjlLPek  el 4LPINLP'0 QN40 NNDOY;P-0 r Yl4&r< <0 YJYI
r40 rh-DC NYi 0 II'GY'4r aCGO r raC 0Yi. Hlp&rNQO'aO 4 elNr

aC oc'DC DC DC DO DC ac ac  C K.DC DC ac DC DP aC'DC a , o . a 'Ix, a 'DP DO DC'DC DC DC DC a  IK, DO ac
rre � e � rrr rre � r-rt rrrre ~ e � r re � rr re rare � r-ri

~ 4 gQLPieP L ep0 N4Y'4K ~N4 LPiLP e-GK 0 4y 0.M 4~ 4 a 'NYl y
Qe- N 4 4 r Yl Yl 4 N 4 4 r 0 Wl r 0 Yl g Y' e- YI Yl 4 N Yl Yl 4 N NN K lh 0
Qr GrQNr rr rrO rGQQNe � rpp»r Qrr r Gprr&G
44444 44 44 44L e 444444444 44 4444 44 4 44IPi 4

Iel&DO4P IPe0 NLJlPe-IJlP O'4404Pe-P-4NrN4DO40'4K.4&0&eel
Ne-rpr Qpr GrGNe- NrNQQQe-Nrr Qr QGGe-rrr NN

till l  PI IPI IJl IIEIIl IPeLPi IJlIPi IPl I/1  Pi I/l lll LAIJl LA IPL I/l M IPI IIl IJl IJl LP' IJlLPl IJl L e  PL IJllJl

YI YlPeJ YI N Yl 4 0 4 4 4 O > N h- N QN YILPi 4 0 r
r e- N r N N e- r r r r r r r r N N r Nr N Nr N N
prr Pr r Qr r e-GP rr r rrr rpr rrrr
r rre rrrrre � e e rrre ~ rrre 92
DO M DO DC DC' DO DO DC DO DO DO  X, DCi DC DC DO DODO DO DO DCi DO DO DO CO

Z ZZZZ Z Z Z ZZZ ZZZ ZZZ ZZ
Y4 YeCeCeCCYeC YeCY YeC YYeCeCe  Y YCeCeC YE+ c Y YeCEYY
00 0 CL CL  L CL OO- C L CJ G Ce. OC CL CL CL 0 0 L CL  L 0 L CL L 0 0 CL CL 00
CY eC  L eC eC eC ef,  L eC R eC CL CZ' e   L O' «P E eC R CL eC C eC CL ef ea: eC  L  L eC t  R R

J

o I t
IA

e
O

C0
LL
O I-

LJ j

LLI
LIJ IA
XZ



4 4

Z

C!Y;hJ
IIl IIl

~ ~
CO

t- K

4 0

OC
Z K

anO
~ ~

Yl v-

C!
O.

tK! C7.
0 O

C!

K
lk

4' ev

Nlw

AC>

cA

CL

4'

II'
Lh

CL
IZ
O

K4
~ ~

O<
Oe-I

IX
C! 4 4 4 4

Z'

dC~

IK' III'

C>

0-
CL

N OC'

O~
O

~ K

4

4 4

~OG
hJ hJ
r D

00 Kl

m C!
I � K

4>

I-
C!4 4I

4

Z

ZZ
~ t cC
Q CL

l36
D CL

40
ZZ

0 IJJ
0 C1
x
I�

In

~+cn 4
ZCLE+

m4w4

O I- 4

G. Z
C

0 I-

RZ

EL1 EA
XD



1374A
K'

I-"C O
2 Z

uI IZ

&4

cu

~ Z
Z~

w  O
aC U

C5
4J

at

42 T

X 4
uI llJ

u

u

O IY.
CO

ELI

O

I

C3

* cc

«O

OOOO OO M 0 4uc M 5- Oh- CcJ VI 0 Q 4 r
r rhJ «VI« hJ

uiui ui 4 ~ ui ~ M lpl Lp ~ 4 4 ui M ~ ui
4I O
vX

w&4h- YI& ccJ44OOC>ucOOOoOW0

M IIi~~4 M 4~ l&ui M 4 Ltlui M 4cci

OO oO oo OO W ao h- oo IK oo OO r- OO r- oO h-ao

I
O

CO

Z

a a a ZZ ZZ k ZQZZZZZZaaZZ 2
ac ~ W M uJ ~ l/l W cC eC ca. «K a EA aC E cf
4 4 4 4 V! Q uJ 4 Q 4 4 4 4 ua 4 4 Q

ZL 2 k ZZ ZCOR 4ZZZZ22z
aC t/> W cji m. M & cA cn tn E W & W aC W W
O v>Q<AQ Q 4 KchuJQ 4 O O 4 44
E 3 4 3 4 4 a 0 3 Z ca: C aC 4 4 4 ca

<Oe � aJ46-OCr <« 0'4%0 Qoo«OC'a.ccJ«&ac Yir-4N 4YlQ<0' 4>
oo ao w K N < YI O YI 0 N < Vi 0 0 h- > 4 4 a < ccJ r r OO C OC a. aJ ~ & & &

~ ~ ~ t ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ % ~ ~ ~ 5 ~ ~
0 Q0 C,4u'V'< VIn ccJKrur rr rr r r r QOOQQQOCC

4O+ccJ4 4a ea,4~uica Cacr-eu- r-4s Qa v'OC ++Or <0 <r
Yc c Q 4 y Q r . cq G r e r 0 4 g 4« < 0- YI « e ac G 4 4 a~ K 0 r K cd vi 5
0 a OCImmccJooVIQO.0 t VIO uiv0 oeri««O W4Cr Y>Wr-Q4CraCYIf
h-C YIK4KLPLA VIrU«r «K«VI& VIGIL '««A.

yOy4Ou ry0 Cp-«4sreQW v Csu 4sYIO yoceQYIr
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ c ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~

Q«O«rrrr Qr Or O«QA« Oh rrr r RQ««KCCJK« YIG«

% 0. r 0 Cr h- e e 4 0 0 W r < ul 4 < C Q 0 vI e mccJ r W ul r m e 4 < VI 0.
0 0' h- 0 Q «0 Q 0 0. r OC 0 «r Q«ccJ rJ Q R Q O' O VI OO Al O K r O' 5! Ih O

Glar r

OCIMK&w&oC 44cOH oCa v &4% &0'aors M WNO'MccJ4CrlP «OC4M
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

4 Oh- C 1 Y'.Q <+ hJK OC.< IPQPh-Ul u'< O' Qa. GYI< 0' Y'OCQr Coor
Y; YIYcV.C 0 OCQQK'CCJK.YIruO4ln P4G« QO lUOC« h. r-r-Or 4YI4
aovIOO Vcr- YIOOmccJMQta YIucorm YIoo40 vimt 0 aors- YiQ4W~MVIW
4 4 4 4 4 4 4 4 4 4 4 4 4 4 u . 4 4 4 4 4 4 4 4 ui 4 4 4 w 4 4 4 4 4 4

OC 0-ccJr-«0 r-44r h h.NO'QAiPJG0 4r-4r 4vICOr hJ4446«
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

K or u0 0' ~ lh««+ rtn0 YI 4YlN KOOOr r 0 CuYII& r OC r IIiAJ0 AM
4 p rv0 0-IcJ op eO! h- y0'Qr 4« YIRNOOKOccJ 0 4 N« Yc> > >GOO
ccJ0 hJ r r Q CcJ+ p0 aJccJ+r OC 0 O gr hlO'OccJao cd« OVrrr GOO«
M YI M Yc M ~ M Y' V Vi VI M YI M YI VI M M M M V M M M M ~ MMMM M M M M
Y YI VI YI Y' YI W W VI VI Hl YI VI VI M YI YI W V' V YI Y! YI V YI YI V Vi r I Y' YI VI VI YI

0 POO&4h- r CuK« Nr h-Nr><h-«O'<r<IaohJ« 40'4Q<YIYI4
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ t ~ ~ ~ ~ ~ ~ ~ ~ ~

< &r &Mr VIQOVIOOW«445-%0 4YI« Dh-< 4YIQr AOCraOCr<aI
Qa Gama:O «0 n.0 0 v.WQa 0 v VIOmO<e Ycaor-v YI44oC
K YcVI YI Y. VIA! < + YI NCu YI Y' 4 M YI PJ'S VIP VI YI M hJ YI YI Pur!YI VI WW Y'
OC W OO OO a OO oc oO op ge OC OC OC aO OC, W cC ce cr. cCI OC OC aoa ac. oo OC a. e' OC ac OOK' OC
t c rr rt «rrt r«v r«r«rrt ~t rrr

cur-4t Q44OWOOCOCr-r u YIO~G~QQru< Y <0WCW4
e h. Y; Y' OQ Q Cu Vi C g g r r VI th au Q CcJ C 4 h.' O YI Yc YI M.' e uc ciJ YI
«O«OKQQOb kQOO'OQ r r hJOQ«0 Kr QN««OQO«

r rrr«r«r ««ran «rrc rr r

4aolPa Cr& MPVAJOOM+NLAaJK4IPh- OOMPH LAX!t&r 4LAP PV4EA4 5
Or Q«Or Gael rccJO«QccJrur Qr r <«OfuO« r Qr «rr Q

ui ltd ~ ~ ui I/l ui lfi cfc ui uc M lA IIc ui ui~ LPI M M ui ui ui uc ul ~ LA it% ui I/i uc i@I ui LA

O ~ -I a
CA

42
IO

O I-

W ct
LJ M

QZ

LP Q

llJ EA
X>



4 4 4 4 4
M IX

OQ
2X

V! CK
U I

O d.
X

138

C>

UJ

~ CV v!

 A Ct'
CC a

0 «C
x e

CL

C Cl

C3

K EV
C3

I

«C
CL
CO

I

CC:
C>

C3
IZ

Q.

C!

LU O
I- E

O&

C!
ZCl

4 4 It
4

e ~ I- m «t
WCLK+
U! Es.' M +
~O~4

«t N
«I

h
4~ Yl

«t

4

«r Ch

o
«t W

Nl
C

O

4 X

«t Ctt
D I- 4
0 ~
LZ

C>

0 I-

M LJ
~ K
IJ Z

UJ
UJ Iit
ZD



139«/I

M CL

ICI O
ZX

I/I CL'
~ UJ
OO-

4 4 4 4 4 4 4 »

CO
Z

Zr
LJ «A
i- E
CC M
EP M

I/I UJ
Ot U

a~
Z «L

4

4
0

CO
CL
LU

«K
UJ
CC
X.

Cl

7

ZZ~
I/I

X CL X
«/I LIJ Ea.
MOm

C3

~ C
X.
CY
C!

x
LJ
CL

CL

O.

1

0

~ C

D I

CL
CO

C>

CL
CL

N $

LU O
wX
~ C X'
O>

4

«3
CO

~ C

4 4 4 4

4 4 H
4 I»

4 4 4 4
X

4 4 4

0 0 «Fr% O'COI/I&0 QY'Nr 0-N < Ul0
N 4 & r 0 oC oo I/l Nr r 0 4 I«- I/I I/I If IF IF

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
IF 0 NNNr r rrr r»-00 0000 0

Y' r OO 0' r Z r IF + Yl OC N < 0' r 0' 0 Y' N
m 0 N VD Yl W m Yl m IF NIF m N 00 m N W
Q + + Nr 0 I» Ylh r YI + 0 N NN Yl h. ~
00'gr Y' YlNrN» rNYlr»

O«0«F»OIF IFOI/I& OGN+ h. I/l » ~
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ » ~ ~ ~ ~ » ~ ~ ~

Qrr0rQNrr»-r» NyNNQ»-r

N I«- N OO C». X N N < N 0 0 N & K! IF h- 0 N
0 KO 0 O'0 COO'r 0 h-0 OC.A-O 0 OCQr

4 4 Yl 0 h- r 4 0 r 0 r 4 0 Yl IF 0 0 4 0
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

I» «Cl r CCI Y' r If«» YI Yl 0 NN»- W I/I h OO <
Yl QNh 4 4C»- QNh Ylr r»O I/IO Yl 0 g
YINNN NO NN4 NNYl YI 0 If«r NIL 0

I/«OCJr 6 4r0 WQy OOQNC gV
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

I»-O' O'M COY«IF P Yl«: W OC'W0- r M
0 < I/I 0 Z NN Yl »- 0 I/I 0 0 0- OO Yl <»- «C
00 0»-O IC� 0»-r-0 0 0 IC" 00 0 NOO
M Yl»F»OYl Y'.Yl YlM M YIYll Yl MY« Yl M Yl
Yl Yl Yl Y! Yl Yl I» ~ Yl Y'i Yl Yl CF Y' Yl YIYl Yl Yl Yl

N NNh N VYING NYl«C!r &CO «fir& Yl K
~ ~ ~ » ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ »» ~ ~

Yl0 %<QYlo NOIF Mr YIN RYIK oo I/I
K' 0 0 r 0 < 0»- 4 r 00 0 V +r r- 0 N
Y . M M Y; W M Y, M YI Yl MMMM Yl ~ ~ Yl ~
OO OC OO OC. OO OO IX' -OL OL' IX OC CO OC. OG K' tK! K3 OC OO

r92» r

CG h- 0 N % Yl OO % %r N ~ a Yl IF IF N h- W
N004rNrQr 4rNNAQQr< 4
000r OO'00rr 0000 r 00r 0
W W 43 W W Ifl M ~ W W W W W I/I W W W W I/l

r» � rrv r ~ » r» rrrT

4Nr NQOOQYIC»-I»-r «CJO ~h- Yl< 4 4
r NNONNNNr QNrr Nr N NQN

IFI IF««f« I/I I/I I/I tfI I/I I/l I/II/I «F In«F If«IF IPl IF lf«

I/I »c If«CO 4 Yl c» O' I/I 00 40 oO N Or I/l 4 4
N NN NNNr NNNNNNN
COI» h 0'h 0 h CCr0 h rNr O'OOh ~ 0

h Mh Wh h COM h-OOh OO W h MOD t»
h Mh ~~V h MMI»-h

Z CL'KCL CK ILCLKZRK «L' O'Cl CL Z CL'
M I/I I/I I/I I/I I/I I/I «/«4« I/I «/I hC I/I 3C I/O I/I «/I W I/I
IL «/I I/I «/I I/I I/I I/I I/I CL In tn C> tn a tn an I/I CL I/I
~ C DZZ 2 DD2»CZ Da Dz2D DE Z

C3

4

O ~
CL Z

CO
M

Ql

W 4C

~ «
IL Z
3 I-

LJ 3

IIJ

ZD





APPZNDIX C

UNIKK PASS REGION

141



142

APPENDIX C

Productive Foreign Fishing Locations in the Unimak
Pass Region

Table ~Pa e

Summary of overall catch composition and average
catch rates observed in the Unimak Pass region
during April-June, 1978.... . ...... .. . .. ~

C-l.

143

C � 2. Summary of overall catch composition and average
catch rates observed in the Unimak Pass region
during July-September, 1978.. 144

C � 3. Summary of overall catch composition and average
catch rates observed in the Unimak Pass region
during October-December, 1978 145

C-4. 146

C-5. Pacific Cod, July-December, 1978. 148

Flounders, April-December, 1977-78...................C-6. 149

Pacific Ocean Perch, April � December, 1978...........C-7. 150

Walleye Pollock, April-December, 1977-78.............
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Table C-1

S~Y OF OVERALL CATCH COMPOSITION AND AVERAGE CATCH RATES

OBSERVED IN THE UNIMAK PASS REGION DURING

APRIL � JUNK, 1978

CumulativeMean CPUE

~ k /hr!~sec i e.s

Walleye Pollock
Pacific Ocean Perch

Arrowtooth Flounder

Pacific Cod

Brown Irish Lord

Bigmouth Sculp in
Northern Rockfish

Shortspine Thornyhead

Rex Sole

Rock Sole

Atka Mackerel

Pacific Halibut

Black Rockfish

Blackfin Sculpin
Dover Sole

Sebashes v~egaMs

Searcher

Flathead Sole

Ribbed Sculpin
Chinook Salmon

Rougheye Rockfish
Greenling unidentified
Poacher unidentified

513. 53

141.73

84. 10

24.35

23 ~ 06

14. 04

10. 13

7. 70

6. 62

5. 26

5. 13
5. 09

3. 54

2. 98

1. 64

1. 54

l. 22

0. 39

0. 37

0.31

0. 09

0. 07

0. 00

0.60201

0.16615

0.09859

0.02855

0.02703

0.01646

0.01188

0.00903

0. 00776

0. 00617

0. 00601

0. 00597

0. 00415

0. 00350

0.00193

0.00180

0. 00143

0.00046

0. 00043

0. 00037

0. 00010

0. 00009

0. 00000

0.60201

0.76816

0.86676

0.89532

0.92235

0.93881

0.95070

0.95973

0. 96750

0.97368

0.97969

0.98567

0.98983

0.99333

0.99526

0.99707

0.99851

0.99898

0.99941

0.99979

0. 99989

0. 99999

1. 00000



144

Table C-2

SUMMARY OF OVERALL CATCH COMPOSITION AND AVERAGE CATCH RATES

OBSERVED IN THE UNIMAK PASS REGION DURING

JULY � SEPTEMBER, 1978

CumulativeMean CPUE

Walleye Pollock
Pacific Ocean Perch

Pacific Cod

Arrowtooth Flounder

Pacif ic Halibut

Flathead Sole

Rock Sole

Sculpin unidentified

Rex Sole

Skate unidentified

Sablefish

Eelpout unidentified

Shortspine Thornyhead
Northern Rockfish

Redstripe Rockfish
Other Species

2725.85

322.82

172.83

67.25

33. 14

22. 69

12. 42

10. 79

9.52

4. 92

3. 12

l. 34

1.12

0.98

0.25

0. 80430

0. 09525

0. 05099

0. 01984

0.00977

0.00669

0.00366

0.00318

0. 00280

0. 00145

0. 00092

0. 00039

0.00033

0.00028

0.00007

0.00000

0.80430

0.89955

0.95055

0.97039

0. 98017

0.98687

0.99053

0.99372

0.99653

0.99798

0.99890

0.99930

0.99963

0.99992

0.99999

1.00000
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C-3Table

SUMMARy. OF OVERALL CATCH COMPOSITION AND AVERAGE CATCH RATES

OBSERVED IN THE UNIMAK PASS REGION DURING

OCTOBER-DECEMBER, 1978

CumulativeMean CPUE

0.00014

0.00010

0. 41

0.30
0.99989

0.99999

0.01 0.00000 1.00000

Walleye Pollock
Pacific Cod
Arro~tooth Flounder

Pacific Halibut

Pacific Ocean Perch

Sablefish

Rock Sole
Chinook Salmon

Sculpin unidentified
Flathead Sole

Rex Sole

Dusky Rockfish

Shark unidentified

Shortraker Rockfish

Shortspine Thornyhead
Butter Sole

Redstripe Rockfish
Northern Rockfish

Skate Egg Case
unidentified

2434.14

191.84
106.88

60.55

57. 24

46.48

19.24

18. 89

13. 64

4. 76

3. 30
3. 17

1.55

1.51

l. 38

0. 79

0. 82062

0. 06467

0. 03603

0. 02041

0. 01929

0. 01567
0. D0648

0.00637

0.00460

0.00160

0.00111

0. 00107

0. 00052

0. 00051

0. 00046

0. 00036

0.82062

0.88530

0.92134

0.94175

0.96105

0.97672

0.98321

0.98958

0. 99418

0.99579

0.99690

0.99798

0.99850

0.99901

0.99948

0.99975
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Table D-1

SUMMARY OF OVERALL CATCH COMPOSITION AND AVERAGE CATCH RATES

OBSERVED IN THE UNALASKA ISLAND REGION DURING

APRIL-JUNE, 1978

CumulativeMean CPUE

0. 00000 1. 00000Other Species

Pacific Ocean Perch

Walleye Pollock
Pacific Cod

Arrowtooth Flounder

Atka Mackerel

Shortraker Rockf ish

Northern Rockfish

Shorthorn Sculpin

Pr owf ish

Sculpin unidentif ied
Bigmouth Sculpin
Shortspine Thornyhead

Rock Sole
Rougheye Rockf ish
Blackfin Sculpin
Sebastes V~ega&s

Sablefish

Brown Irish Lord

Pacific Halibut

Ribbed Sculpin

Rex Sole

Dover Sole

Darkblotched Rockfish

Red Irish Lord

621. 09

612. 24

51. 06

16. 82

8. 97

7.22

4. 94

3. 37

2. 62

2. 05

2. 00

l. 58

1. 47

l. 15

0. 96

0. 94

0. 60

0.51

0.44

0. 32

0. 27

0. 20

0. 12

0. 08

0. 46310

0. 45650

0. 03807

0. 01254

0.00669

0.00538

0.00368

0.00251

0. 00195

0. 00153

0.00149

0.00118

0.00109

0.00086

0.00071

0.00070

0. 00045

0.00038

0.00033

0.00024

0.00020

0.00015

0.00009

0.00006

0. 46310

0. 91960

0.95768

0.97022

0.97692

0.98230

0.98599

0.98851

0.99046

0.99200

0.99349

0.99467

0.99577

0.99663

0.99735

0.99806

0.99851

0.99890

0.99923

0.99947

0.99968

0.99983

0.99992

0.99999
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Table D-2

SRRARY OF OVERALL CATCH COMPOSITION AND AVERAGE CATCH RATES

OBSERVED IN THE UNALASKA ISLAND REGION DURING

JULY-SEPTEMBER, 1978

CumulativeMean CPUE

~ k /hr!

0. 07

0. 07

0.00002

0.00002
0.99997

1.00000

Walleye Pollock
Pacific Cod

Pacific Ocean Perch

Arrowtooth Flounder

Sculpin unidentified
Rock Sole

Pacific Halibut

Northern Rockfish

Skate unidentified

Rex Sole

Sablefish

Flathead Sole

Eelpout unidentified
Spiny Dogfish
Shortraker Rockfish

Atka Mackerel

Skate Egg Case
unidentified

Poacher unidentified

3170. 19

71. 48

64. 49

45.61

34.41

30. 09

7.86

3.43

3. 27

3. 06

l. 14

0. 88

0.83

0. 50

0. 45

0. 10

0.92210

0.02079

0.01875

0.01326

0.01001

0.00875

0.00228

0.00100

0.00095

0.00089

0.00033

0.00025

0.00024

0.00014

0 ' 00013

0.00003

0.92210

0.94289

0.96165

0.97492

0.98493

0.99368

0.99597

0.99697

0.99792

0.99881

0.99914

0.99940

0.99964

0.99979

0.99992

0.99995
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Table D-3

SUMMARY OF OVERALL CATCH COMPOSITION AND AVERAGE CATCH
OBSERVED IN THE UNALASKA ISLAND REGION DURING

OCTOBER-DECEMBER, 1978

RATES

Mean CPUE

~ k /hr!
Cumulative

Pro ortion

1. 000000.000000. 01

Walleye Pollock
Pacific Cod

Arrowtooth Flounder

Pacific Halibut

Sablefish

Pacific Ocean Perch

Sculpin unidentified
Rock Sole

Flathead Sole

Butter Sole

Shark unidentified

Chinook Salmon

Atka Mackerel

Re~ Sole

Northern Rockfish

Skate Egg Case
unidentified

2035.11

121.40

99.97

59.75

30. 82

23. 98

19. 46

12. 44

5. 48

3. 18

2.21

1.55

0. 82

0.62

0. 38

0.8419

0.05022

0.041.36

0.02472

0.01275

0.00992

0.00805

0.00514

0.00226

0 ' 00131

0.00091

0.00064

0.00034

0.00025

0.00016

0.84191

0.89213

0.93349

0.95821

0.97096

0.98089

0.98894

0.99408

0.99635

0.99767

0.99859

0.99923

0. 99957

0. 99983

0.99999
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APPENDIX E

Productive Foreign Fishing Locations in the Yakutat
and Southeast Alaska Regions

Table ~Pa e

Summary of overall catch composition and average
catch rates observed in the Yakutat and Southeast

Alaska region during January-March, 1978.....,.......

E � l.

169

E-2. Summary of overall catch composition and average
catch rates observed in the Yakutat and Southeast

Alaska region during April-June, 1978. 170

E � 3. Summary of overall catch composition and average
catch rates observed in the Yakutat and Southeast

Alaska region during July-September, 1978............ 171

E-4. Summary of overall catch composition and average
catch rates observed in the Yakutat and Southeast

Alaska region during October-December, 1978....... ~ ~ . 172

Walleye Pollock, January-DecemberE-S. 173

176E � 6. Pacific Cod, January-December

Flounders, January � March, 1977 � 78, 177E-7.

Flounders, April-June, 1977-78.E � 8. 178

Flounders, July-September, 1977-78. 181

Flounders, October-December, 1977 � 78,

Rockfish, January-March, 1977-78

E-10.

183

184Rockfish, April-June, 1977-78.E � 12.

E-13. 189Rockfish, July-September, 1977 � 78.

Rockfish, October-December, 1977-78..E-14. 193

Walleye Pollock, all months, 1977-78.

Flounders, April-June, 1977-78..

175E � l.

E-2. 180

188Rockfish, April-June, 1977-78.E-3

192Rockfish, July � September, 1977 � 78.E � 4.
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Table E-1

StPKARY OF OVERALL CATCH COMPOSITION AND AVERAGE CATCH RATES

OBSERVED IN THE YAKUTAT AND SOUTHEAST ALASKA REGION DURING

JANUARY-MRCH, 1978

CumulativeMean CPUE

~ k /hr!~Series

Pacific Ocean Perch

Arrowtooth Flounder

Flathead Sole

Shortspine Thornyhead

Dusky Rockfish
Shortraker Rockfish

Walleye Pollock
Rougheye Rockfish

Skate unidentified

Rex Sole

Brown Irish Lord

Spiny Dogfish

Pacific Cod

Sablefish

Dover Sole

Eulachon

S c ulp in un id en t i f i ed
Blackfin Sculpin
Pectoral Rattail

Lingcod

Redbanded Rockfish

Eelpout unidentified
Poacher unidentified

404.78

401.95

131.83

59.41

48.75

47.72

33.41

26.02

14.01

8.82

3. 66

3.42

Z. 26

l. 89

l. 58

l. 44

0 ' 90

0.55

0.44

0.28

0. 12

0. 06

0. 02

0.33918

0.33680

0.11046

0.04978

0. 04085

0. 03998

O. 02800

0.02180

0. 01174

0.00739

0.00306

0.00286

0.00189

0.00158

0.00133

0.00121

0. 00075

0. 00046

0. 00036

0.00023

0.00010

0.00005

0.00002

0.33918

0.67599

0.78646

0 ' 83624

0.87709

0.91708

0.94508

0.96689

0.97863

0.98603

0.98909

0.99196

0. 99386

0.99545

0.99678

0.99799

0.99875

0.99921

0.99958

0.99981

0.99992

0.99997

1.00000
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Table E-2

S~Y OF OVERALL CATCH COMPOSITION AND AVERAGE CATCH RATES

OBSERVED IN THE YAKUTAT AND SOUTHEAST ALASKA REGION DURING

APRIL-JUNE, 1978

CumulativeMean CPUE

Pacific Ocean Perch

Arrowtooth Flounder

Walleye Pollock
Shortraker Rockfish

Rex Sole

Shortspine Thornyhead
Sablefish

Darkblotched Rockfish

Rougheye Rockf ish
Dover Sole

Pacific Cod

Redstripe Rackfish

Red banded Ro ck f is h

Silvergray Rockf ish
Bigmouth Sculpin
Rosethorn Rockf ish

Bocaccio

Skate unidentified

Spiny Dogfish
Flathead Sole

Sharpchin Rockfish
Brown Irish Lord

Ratfish

Starry Skate

Widow Rockfish

Lingcod
Pectoral Rattail

Blackfin Sculpin

Sculpin unidentified
Pacific Halibut

Splitnose Rockfish
Yellowtail Rockfish

English Sole
Prowfish

Sebastes variegate
Other Species

1817.55

441.99

100.77

43.17

34.58

27.56

25.64

20.88

11.91

10.38

9.16

4. 99

4.49

4.13

3.95

3.61

2. 91

1.81

1.75

1.70

l. 38

l. 33
1. 14

1. 04

0.87

0.81

0.76

0.65

0.64

0.56

0.48

0.44

0.43

0.40

0. 37

0.70252

0.17084

0.03895

0.01668

0. 01336

0. 01065

0. 00991

0.00807

0.00460

0.00401

0.00354

0.00193

0. 00173

Q. 00159

0. 00152

0. 00139

0. 00112

0. 00070

0. 00067

0.00066

0. 00053

0. 00051
0. 00044

Q. 00040

0. 00033

0. 00031

0. 00029

0.00025

0. 00024

0. 00021

0. 00018

0.00017

0. 00016

0. 00015

0. 00014

0. 00107

0.70252

0.87336

0.91231

0.92900

0.94237

0.95302

0.96293

0.97100

Q. 97561

0. 97962

0.98316

0.98509

0.98683

0.98843

0.98996

0.99135

0.99248

0.99318

0.99386

0.99452

0.99505

0.99557

0.99601

0.99642

0.99676

0.99707

0.99737

0.99762

0. 99787

0.99809

0.99828

0.99845

0.99862

0.99877

0.99892

1.00000
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Table E-3

SUMMARY OF OVERALL CATCH COMPOSITION AND AVERAGE CATCH RATES

OBSERVED IN THE YAKUTAT AND SOUTHEAST ALASKA REGION DURING

JULY-SEPTEMBER, 1978

CumulativeMean CPUT

~ k /hr!

Pacific Ocean Perch

Arrowtaoth Flounder

Walleye Pollock
Raugheye Rackfish

Sablefish

Shortraker Rockfish

Shortspine Tharnyhead
Dusky Rackfish

Sculpin unidentified
Pacific Cod

Bigmouth Sculpin
Se&astes variegaMs

Pectoral Rattail

Yelloweye Rockfish
Dover Sale

Sharpchin Rockfish

Rex Sole

Darkblotched Rockfish

Northern Rockfish

Silvergray Rockfish

Big Skate
Blackfin Sculpin
Prowf iah

Redbanded Rockfish

Rattail unidentified

Widow Rockfish

Flathead Sole

Canary Rockfish

Redstripe Rockfish
Atka Mackerel

Blue Rockfish

Rock Sale

Eelpaut unidentified
Skate unidentified

Lingcod
Other Species

356.83

150.81

90.73

25.05

20.81

15.27

13.01

10.06

9. 38

8.42

5.74

4 ' 42

4.39

3. 32

3 27

2. 04

2. 13

1. 23

1. 05

l. 01

1. 00

0. 98

0.96

0. 69

0. 34

0. 31

0. 31

0. 20

0. 18

0. 16

0 ~ 12

0. 09

0.08

0.07

0. 07

0.48487

0.20493

0.12329

0.03404

0.02828

0.02074

0.01769

0.01367

0.01274

0.01145

0.00779

0.00601

0.00597

0.00452

0.00444

0.00414

0.00290

0.00168

0.00143

0.00138

0.00136

0.00134

0.00130

0.00093

0 00046

0.00042

0.00042

0.00027

0.00024

0.00022

0.00017

0.00013

0.00012

0.00010

0.00010

0.00028

0.48487

0.68981

0.81310

0.84714

0.87543

0.89618

0.91387

0.92754

0.94029

0.95174

0.95954

0.96556

0.97154

0.97606

0.98050

0.98465

0.98755

0.98923

0.99067

0.99205

0.99342

0.99476

0.99607

0.99701

0.99747

0.99790

0.99833

0.99861

0. 99885

0.99908

0.99925

0.99938

0. 99950

O. 99961

0.99971

1.00000
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Table E-4

S~Y OF OVERALL CATCH COMPOSITION AND AVERAGE CATCH RATES

OBSERVED IN THE YAKUTAT AND SOUTHEAST ALASKA REGION DURING

OCTOBER-DECEMBER, 1978

CumulativeMean CPUE

Canary Rockfish
Searcher

0. 25

0. 16

0.00004

0.00003

0. 99996

1.00000

Pacific Ocean Perch

Arrowtooth Flounder

Walleye Pollock
Sharpchin Rackfish

Shortspine Thornyhead
Sablefish

Redbanded Rockfish

Prowfish

Shortraker Rockfish

Seba"0es vcr .egaMs
Pacific Cod

Rougheye Rockfish

S c ulp in un ident if ied
Redstripe Rockfish
Yellowmouth Rockfish

Dover Sole

Rex Sole

Rosethorn Rockfish

Silvergray Rockfish
Dusky Rockfish

Spiny Dogfish
Lingcod
Yelloweye Rockfish
Skate unidentified

2624. 67

868.41

702.29

637.37

111. 47

52. 07

42.27

37.35

36. 32

32. 54

26. 37

25.16

18.62

13.03

11.96

9.46

7.86

2.96

2.58

2. 37

1.09

0.82

0.73

0.68

Q. 50022

0. 16413

0. 13273

O. 12046

0. 02106

0. 00984

0. 00799

0.00706

0, 00686

0.00615

0.00498

0.00475

0. 00352

0. 00246

0. 00226

0. 00178

0. 00148

0.00056

0.00048

0.00044

O. 00020

0.00015

0.00013

0.00012

0.50022

0.66435

0.79708

0.91755

0.93862

0.94846

0.95645

0.96351

0.97038

0.97653

0.98151

0,98627

0.98979

0.99225

0.99451

0.99630

0.99779

0.99835

0.99884

0.99929

0.99949

0.99965

0.99979

0.99992
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APPENDIX F

Productive Foreign Fishing Locations in the Southeastern
Bering Sea

Table ~Pa e

Summary of overall catch composition and average
catch rates observed in the southeastern Bering
Sea during January-March, 1978. 198

F-2.

199

200

Summary of overall catch composition and average
catch rates observed in the southeastern Bering
Sea during October-December, 1978. 201

204F � 5 ~

F � 6 205

209Walleye Pollock, July-September, 1978...............

222Walleye Pollock, October-December, 1978..........

228F 9

F-lo. 229

230F � 11.

F � 12. 237

239F � 13.

Flounders, April-June, 1978.F-14. 240

F-15. 245

F � 16. 254

F-li. 267

Yellowfin Sole, October-December, 1978..............

Rockfish, January � December, 1978

272

283F-19.

Summary of overall catch composition and
catch rates observed in the southeastern

Sea during April � June, 1978.

Summary of overall catch composition and
catch rates observed in the southeastern

Sea during July-September, 1978.

Walleye Pollock, January-March, 1978,

Walleye Pollock, April � June, 1978.

Pacific Cod, January � March, 1978.

Pacific Cod, April-June, 1978.

Pacific Cod, July-September, 1978.

Pacific Cod, October-December, 1978.

Flounders, January-March, 1978

Flounders, July-September, 1978..

Flounders, October-December, 1978.

Yellowfin Sole, July-September, 1978.

average

Bering

average

Bering
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~Fi ere ~Pa e

F � l. 202Length frequency of Walleye Pollock catch, 1978.....

Length frequency of Yellowfin Sole catch, 1978......F-2. 203

F-3 Walleye Pollock, April-June, 1978. 208

F � 4. 221

Walleye Pollock, October-December, 1978,............ 227

F-6 Pacific Cod, July-September, 1978. 236

253F � 7. Flounders, July � September, 1978.................

F-8. Flounders, October-December, 1978. 266

Yellowfin Sole, July-September, 1978.F 271

282F-10. Yellowfin Sole, October-December, 1978.............,

Walleye Pollock, July-September, 1978...............
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Table F-1

SUMMITRY OF OVERALL CATCH COMPOSITION AND AVERAGE CATCH RATES

OBSERVED IN THE SOUTHEASTERN BERING SEA DURING

JANUARY-MARCH, 1978

CumulativeMean CPUE

~ tc /hr

Walleye Pollock
Alaska Palice

Pacific Cod

Greenland Turbot

Great Sculpin
Flathead Sole

Arrowtooth Flounder

Rock Sole

Pectoral Rattail

Sablefish

Pacific Ocean Perch

Deepsea Skate

Eelpout unidentified
Sculpin unidentified
Atka Mackerel

Big Skate

Splitnose Rockfish
Night Smelt
Starry Flounder
Shortraker Rockfish

Starry Skate
Petrale Sole

Skate unidentified

Black Skate

Sturgeon Poacher
Searcher

Northern Rockfish

Red Irish Lord

Rex Sole

Poacher Unidentified

Snailfish unidentified

Prickleback unidentified

609.73

471.63

335.58

245.39

76. 09

69. 66

54.74

20.29

13. 03

12. 02

10. 19

7. 85

7.42

7.41

4.64

2.26

2. 21

1. 64

l. 42

0. 93

0.91

0. 46

0. 45

0. 33

0. 19

0. 15

0. 15

0. 10

0. 09

0. 03

0. 03
0. 01

0.31153

0.24097

0.17146

0.12538

0.03888

0.03559

0.02796

0.01036

0.00665

0.00614

0.00520

0.00401

0.00379

0.00378

0.00237

0.00115

0. 00113

0. 00083

0. 00073

0.00047

0. 00046

0 ' 00023

0.00023

0.00016

0.00010

0.00008

0.00007

0.00005

0. 00004

0. 00001

0. 00001

0.00000

0.31153

0.55250

0.72397

0.84935

0.88823

0.92383

0.95180

0.96217

0.96883

0.97497

0.98018

0.98419

0.98799

0.99178

0.99415

0.99530

0.99643

0.99727

0.99800

0.99848

0.99895

0.99919

0.99942

0.99959

0.99969

0.99977

0.99985

0.99991

0.99995

0.99997

0.99999

1.00000
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Table F-2

SUMMARY OF OVERALL CATCH COMPOSITION AND AVERAGE CATCH RATES

OBSERVED IN THE SOUTHEASTERN BERING SEA DURING

APRIL-JUKE, 978

CumulativeMean CPUE

~ k /hr! Pro ortion

Walleye Pollock
Greenland Turbot

Pacific Cod

Flathead Sole

Arrowtooth Flounder

Alaska Plaice

Sculpin unidentified
Eelpout unidentified

Sablefish

Bigmouth Sculpin
Pacific Ocean Perch

Shortraker Rockfish

Rattail unidentified

Skate unidentified

Shortspine Thornyhead
Pectoral Rattail

Rock Sole

Blackfin Sculpin
Red Irish Lord

Rougheye Rockfish

Saffron Cod

Rainbow Smelt

Pacific Halibut

Northern Rockfish

Smelt unidentified

Longnose Skate
Atka Mackerel

Rex Sole

Snailfish unidentified

Big Skate
Yellow Irish Lord

Eulachon

Black Skate

Prowfish

Deepsea Sole
Other Species

1767. 40

221. 47

143. 03

33. 94

33. 66
21. 93

12. 04

6. 58

4. 76

4. 72

3. 91

3. 68

2. 71

2. 20

1. 83

1. 18

1. 13
1. 08

0.93

0.86

0. 70

0.63

0.54

0.35

0.28

0.26

0.24

0.23

0. 22

0 ~ 19

0.18

0. 14

0. 13

0. 10

0 ~ 09

0.77711

0.09737

0.06289

0.01492

Q. 01480

0.00964

0.00529

0.00289

Q. 00209

0.00207

0.00172

0.00162

Q. 00119

0. 00097

0.00080
0.00051

Q. 00049

0.00047

0.00041

0.00038

0.00030

0.00027

0.00024

0.00015

0.00012

0.00011

0.00010

0.00010

0.00010

0.00008

0.00008

0.00006

0.00005

0.00004

0.00004

0.00035

0.77711

0.87449

0.93739

0.95231

0.96711

0.97676

0.98206

0.98495

0.98705

0.98913

0.99085

0.99247

0.99366

0.99463

0.99544

0.99596

0.99646

0.99694

0.99735

0.99734

0.99804

0.99832

0.99856

0.99871

0.99884

0.99895

0.99906

0.99917

0.99927

0.99935

0.99943

0.99950

0.99955

0.99960

0.99964

1.00000
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Table F-3

SUHK&Y OF OVERALL CATCH COMPOSITION AND AVERAGE CATCH RATES

OBSERVED IN THE SOUTHEASTERN BERING SEA DURING

JULY-SEPTEMBER, 1978

CumulativeMean CPUE

0.00068 1.00000Other Species

Walleye Pollock
Yellowfin Sole

Pacific Cod

Greenland Turbot

Alaska Plaice

Arrowtooth Flounder

Sculpin unidentified
Flathead Sole

Pacific Ocean Perch

Bigmouth Sculpin
Eelpout unidentified
Rock Sole

Pacific Herring
Sablefish

Shorthorn Sculpin
Snailfish unidentified

Brown Irish Lord

Poacher unidentified

Spinyhead Sculpin
Great Sculpin

Bering Skate
Black Skate

Skate unidentified

Pectoral Rattail

Pacific Halibut

Twoline Eelpout
Rougheye Rockfish
Shortraker Rockfish

Prowfish

Red Irish Lord

Rex Sole

Northern Rockfish

Atka Mackerel

Rattail unidentified

Blackfin Sculpin
Black Eelpout

7623.20

491.66

365.91

76.90

65. 41

39. 61

26. 61

14. 68

13.96

13.42

10.25

7.48

7.23

6. 16

4.93

4.90

4. 09

3. 56

2. 56

2 ~ 17

2. 09

2.07

2.01

1.73

1.54

1.33

l. 29

1. 29

1.21

1. 06

1 ~ 05

0. 90

0. 89

0. 86

0. 82

0.75

0.86511

0.05579

0.04152

0.00872

0.00742

0.00449

0.00302

0.00166

0.00158

0.00152

0.00116

0.00084

0.00082

0.00070

0.00055

0.00055

0. 00046

0. 00040

0. 00029

0. 00024

0. 00023

0.00023

0.00022

0.00019

0. 00017

0. 00015

0. 00014

O. 00014

0. 00013

0. 00012

0. 00011

0. 00010

0.00010

0.00009

0.00009

0.00008

O. 86511

0.92091

0.96244

0.97116

0.97859

0.98308

0.98610

0.98777

0.98935

0.99088

0.99204

0.99289

0.99371

0.99441

0.99497

0.99553

0.99599

0.99640

0.99669

0.99694

O. 99717

0. 99741

0. 99764

0. 99783

0.99801

0. 99816

0.99831

0.99845

0.99859

0.99871

0.99883

0.99893

0.99904

0.99913

0.99923

0.99931
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Table F-4

SUMMARY OF OVERALL CATCH COMPOSITION AND AVERAGE CATCH RATES
OBSERVED IN THE SOUTHEASTERN BERING SEA DURING

OCTOBER-DECEMBER, 1978

CumulativeMean CPUE

~ k /hr!

Walleye Pollock
Yellowfin Sole

Pacific Cod

Greenland Turbot

Alaska Plaice

Arrowtooth Flounder

Sculpin unidentified
Eelpout unidentified

Great Sculpin
Flathead Sole

Rock Sole

Pacific Halibut

Wattled Eelpout
Rattail unidentified

Poacher unidentified

Skate unidentified

Snailfish unidentified

Sturgeon Poacher
Bigmouth Sculpin
Atka Mackerel

Pacific Ocean Perch

Sablefish

Shortspine Thornyhead
Pacific Herring

Shorthorn Sculpin
Starry Flounder
Spinyhead Sculpin
Rex Sole

Starry Skate
Brown Irish Lord

Smooth Lumpsucker
Eulachon

Shortraker Rockfish

Petrale Sole

Red Irish Lord

Other Species

2604 ~ 28

1709.52

88. 34

74. 09

48. 56

24. 12

16. 89

8.45

6. 72

5. 72

3. 92

3. 20

2.23

1.93

1.91

1. 81

l. 13

0 ~ 96

0. 88

0. 88

0. 83

0. 70

0. 64

0. 52

0. 45

0. 34

0. 30

0.26

0.21

0. 17

0. 16

0. 15

0. 13

0.09

0. 08

0.56471

0.37069

0.01915

0.01606

0. 01053

0. 00523

0. 00366

0. 00183

0.00145

0.00124

0.00085

0.00069

0.00048

0.00041

0.00041

0.00039

0. 00024

0. 00020

0.00019

0.00019

0. 00018

0.00015

0. 000j 3

0. 00011

0. 00009

0. 00007

0.00006

0.00005

0.00004

0.00003

0.00003

0.00003

0.00002

0.00001

0.00001

0.00019

0.56471

0.93541

0.95457

0.97064

0.98117

0.98640

0.99006

0.99190

0.99335

0.99460

0.99545

0.99614

0.99663

0.99705

0.99746

0.99786

0.99810

0.99831

0.99850

0.99869

0.99888

0.99903

0.99917

0.99928

0.99938

0.99945

0 ' 99952

0.99958

0.99962

0.99966

0.99970

0.99973

0.99976

0.99978

0.99980

1.00000
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APPENDIX G

Other Sources of Information

As an aid in using this report, a short bibliography of other publications

available to the reader follows. These publications should assist in the under-

standing of the data gaps in this report, and also fill these gaps to some extent.
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Alaska groundfish. U.S. Dep. Commer., Natl. Oceanic Atmos. Admin.,
Natl. Mar. Fish. Serv., Northwest Fish. Center, Seattle, WA, Processed
rep., 72 p.

Anon. 1977. Fishery management plan and environmental impact statement
for the Gulf of Alaska groundfish fishery during 1978. Final
draft. North Pacific Fishery Management Council, Anchorage, 323 p.

Anon. 1978. Fishery management plan and draft environmental impact
statement for the groundfish fishery in the Bering Sea/Aleutain
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