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REPORT TO INDUSTRY ON RESULTS OF THE 1987
EASTERN BERING SEA GROUNDFISH SURVEY

INTRODUCTION

The purpose of this report is to provide timely information
to the U.S. fishing industry and other interested parties on
catch rates and average lengths of commercially important
groundfish encountered during the 1987 summer groundfish
assessment survey in the eastern Bering Sea. The survey was
conducted by the Resource Assessment and Conservation Engineering
(RACE) Division of the Northwest and Alaska Fisheries Center
(NWAFC). This information has previously been made available in
the form of nautical chart overlays. It is hoped that users will
find the new format more convenient.

This report contains a brief description of survey methods
and figures illustrating the distribution and size composition of
commercially important species of groundfish. Species included
are walleye pollock, Pacific cod, yellowfin sole, rock sole,
flathead sole, Alaska plaice, arrowtooth flounder, and Greenland
turbot.

A similar report (NWAFC Processed Report 87-18 entitled
"Report to industry on the 1987 eastern Bering Sea Crab Survey")
has been prepared for species of crab by personnel of the Kodiak
Facility of the NWAFC. Copies are available upon request to the

NWAFC.



METHODS

The 1987 Bering Sea groundfish survey began on May 23 and
ended August 8. The survey area, which has been sampled annually
since 1979, extends over a large part of the eastern Bering Sea
continental shelf and encompasses a major portion of the
distributions of commercially important groundfish species (Fig.
1). The survey began in Bristol Bay and progressed westward to
the shelf edge with the two survey vessels fishing alternate
columns of stations.

Vessels involved in the 1987 survey were the chartered

vessels R/V Alaska and the F/V Pat San Marie. Characteristics of

these vessels are given below.

Table 1.--Vessels participating in the 1987 Bering Sea groundfish

survey.

Overall Gross Survey period

Vessel length (ft) tonnage Horsepower start finish
Alaska 100 219.0 600 May 23 Aug. 2
Pat San Marie 101 200.0 765 May 30 Aug. 8

The 83-112 eastern trawl was the standard sampling gear for
both vessels. The length of the footrope was 112 feet and the
headrope 83 feet. Mesh sizes were 4.0 inches in the wings and
body and 3.5 inches in the intermediate and codend. The codend

had a liner of 1.25-inch mesh. The trawl width (distance between
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Figure 1.--Stations fished during the 1987 summer groundfish

survey in the eastern Bering Sea.



the wings while fishing) as determined by net mensuration
instruments was 53.8 feet for trawls fished from the Alaska. At
depths less than or equal to 55 fathoms the effective path width
of the Pat San Marie trawl was 54.7 feet and at depths greater
than 55 fathoms this measurement was 58.4 feet. The average
vertical opening of the trawl for both vessels was 7.5 feet. The
vessels used 6 feet by 9 feet steel V-doors and double 30~fathom
dandylines with 24-inch chain extensions between the lower
dandylines and the footrope.

Tows were 30 minutes in duration, but catch weights are
reported in units of pounds per hour as in previous issues of
this report. Sampling density was one station per 400 square
nautical miles. For the purposes of this report, only stations
which were satisfactorily completed (ie. total catch brought
aboard and weighed) and which were located near the center of the
400 square nautical mile grid were used.

Catches weighing less than 2,500 pounds were dumped directly
onto a sorting table and sorted to individual species and each
species then weighed and counted. A random sample of up to 300
fish of commercially important species was collected at each
station for length measurements. Catches weighing more than 2,500
pounds were dumped into a splitting bin which was partially lined
with a cargo net. A representative subsample was extracted from
the splitting bin with the cargo net and processed as described
above. The numbers and weights of each species in these

subsamples were later expanded to the total catch.



RESULTS

Catch rates in pounds per hour trawled for individual
species of groundfish are shown in the even-numbered figures 2-16
and average lengths in the odd-numbered figures 3-17. There were
often fewer stations with average length data than catch data
because small catches of some species were not measured.

Stations are arranged in a grid of numbered rows and columns
and may be identified accordingly. For example, the station
located at the intersection of row 23 and column 24 is designated
as 2324. These identification numbers can then be used to locate
detailed position (latitude, longitude, and LORAN coordinates)
and catch data for individual stations. This information is
compiled in the appendix which follows the catch rate and average
length figures. The stations are ordered numerically in the
appendix starting from the southern corner of the survey area
with row 23.

Average lengths for the groundfish species covered in this
report have been reported in previous industry reports since
1984. Table 2 shows trends in size composition for these
species.

In using the catch rate and average length figures, it
should be kept in mind that the surveyed area does not encompass
the full geographic and depth range of some species. For most of
the species for which data is presented, the survey area covers
the major portion of their distributions in the eastern Bering

Sea. In the case of arrowtooth flounder and Greenland turbot,



however, most of the adult populations occupy continental slope
waters (greater than 100 fathoms) which were not sampled. The
catch rates shown for these species, therefore, represent only
the juvenile portion of the populations found at shelf depths.
The distributions of these as well as other commercially
important species of groundfish in continental slope waters will

be covered in a later report to industry.

Table 2.--Average lengths (inches) of commercially important
eastern Bering Sea groundfish species as determined

from four years of summer survey data.

SPECIES 1984 1985 1986 L2987
Pollock 16.7 12.5 14.5 16.5
Pacific cod 17.4 15.7 16.4 17.8
Yellowfin sole 10.2 10.3 10.2 10.3
Rock sole 9.1 9.3 8.8 9.5
Flathead sole 9.7 10.1 10.7 10.7
Alaska plaice 13.5 13.7 13.6 14.0
Arrowtooth f1l. 12.5 13.2 13.0 13.2

Greenland turbot 16.9 14.2 13.1 16.3
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Figure 2.--Catches of walleye pollock (lb/hr) during the 1987

eastern Bering Sea summer groundfish survey.
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Figure 3.--Average lengths of walleye pollock taken during the

1987 eastern Bering Sea summer groundfish survey.
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Bering Sea summer groundfish survey.
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Figure 5.--Average lengths of Pacific cod taken during the 1987

eastern Bering Sea summer groundfish survey.
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Figure 6.--Catches of yellowfin sole (1lb/hr) during the 1987

eastern Bering Sea summer groundfish survey.
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Figure 7.--Average lengths of yellowfin sole taken during the 1987

eastern Bering Sea summer groundfish survey.
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Figure 8.--Catches of rock sole (lb/hr) during the 1987 eastern

Bering Sea summer groundfish survey.
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Figure 9.--Average lengths of rock sole taken during the 1987

eastern Bering Sea summer groundfish survey.
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Figure 10.--Catches of flathead sole (1b/hr) during the 1987

eastern Bering Sea summer groundfish survey.
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Figure 11.--Average lengths of flathead sole taken during the 1987

eastern Bering Sea summer groundfish survey.
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Figure 12.--Catches of Alaska plaice (1lb/hr) during the 1987

eastern Bering Sea summer groundfish survey.
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Figure 13.--Average lengths of Alaska plaice taken during the 1987

eastern Bering Sea summer groundfish survey.
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Figure 14.--Catches of arrowtooth flounder (lb/hr) during the

1987 eastern Bering Sea summer groundfish survey.
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Figure 15.--Average lengths of arrowtooth flounder taken during

the 1987 eastern Bering Sea summer groundfish survey.
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Figure 16.--Catches of Greenland turbot (lb/hr) during the 1987

eastern Bering Sea summer groundfish survey.
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Figure 17.--Average lengths of Greenland turbot taken during the

1987 eastern Bering Sea summer groundfish survey.
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APPENDIX

Station, haul, and catch data

Definitions

Units

1.

Missing digits in latitude and longitude coordinates
always represent zero (0).

Performance code "O" represents a satisfactory tow;
performance code "1" represents a satisfactory tow,
although, the trawl snagged bottom.

Gear code "38" represents the 83-112 eastern trawl
fished from the Alaska with an effective path width of
53.8 feet. Gear code "42" represents the 83-112 eastern
trawl fished from the Pat San Marie at depths less

than or equal to 55 fathoms and with an effective

path width of 54.7 feet. Gear code "43" represents the
same gear fished at depths greater than 55 fathoms

with an effective path width of 58.4 feet.

Gear depths are in fathoms.
Distances are in nautical miles.

Catch weights are given in pounds.
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Appendix: Haul and catch data for successfully completed hauls made by the R/V Alaska and the

F/V Pat San Marie.
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Appendix (continued)

STATION ID
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Appendix (continued)
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Appendix (continued)
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appendix (continued)
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Appendix (continued)

STATIOGN 1D
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Appendix (continued)

STATION 1D
PCNTH/CAY/YEAR
LATITUDE START

LCNGITUDE START

LATYITUCE END
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LORAN START
LCRAN START
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Appendix (continued)

STATION 1C
PCNTH/CAY/ZYEAR
LATITUCE START

LONGITUDE START
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Appendix (continued)

STATION IC
KCNTH/DAY/YEAR
LATITUDE START

LONGITUDE START
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Appendix (continued)
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Appendix (continued)

STATION 1D
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LONGITUDE START
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Appendix (continued)

STATION ID
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Appendix (continued)

STATION 10

MCNTH/ CAY/YEAR
LATITUDE START
LONGITUDE START
LATITUDE END
LONGITUDE END
LORAN START

LGRAN START

LOKAN EAD

LORAN ENC

GEAR DLPTH
CURATION IN HRNURS
DISTANCE FISHED
FERFORMANCE /7 GEAR

POLLOCH

PAC COD

PAC OC PERCH
CTHER RCKFISH
SABLEF ISH
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EELPDUITS
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ROCK SOLE
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PAC HALIEUT
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Appendix (continued)

STATION 1D

MCNTH/ CAYZYEAR
LATITUCE SIART
LCNGITUDE STARY
LATITUCE END
LONGITUDE END
LCKAN START
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LORAN END
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TANNER» EAIFDI
TANNER, CPILIOQ
TANNER» hYBRID
CTHER CRAB
SNAILS

SHRINWP
STARFISH

SQUID

OCTOPUS

OTHER INVERTS
TOTAL INVERTS

EMPTY SHELLS
OTHER

TOVAL CATCH

41 &4
7/710/¢€7
57 41.6

171 32.2
ST 40.4

171 1.2
18245.50
3466 8. 40
1£257. €0
34682.30
S4

«30

1.35

0 7 42

-~
\ N
&~ o

L
VMowoho 0o oo
S s & 2 v 8 8 e @

NSO 00 O NN

-
w

-
PO VN ONO =
s .

o
D]

oM ~NO WO OO

=
-~
OO WO NN =NO O

o - -
~ -3 S = A
on N~uwoo~NNaea~w~OONNOO
L ® ¥ & o 9 8 B LI ]
(=X

1799.6

4146
7711787
57 3e.7
172 6.4
€7 4C.3

172 6.4
1€6045.50
34627.30
1€6045.50
34612.20
57

=<0

1.€2

0 /7 38

w nNONO OO OO

N vom=0 OO0 0O

572

» oy f o
s 0 o o4 b @
WO VI™N OO~ &0

woNwDON VS

-
g

-
o
-

0.7

~N [V R ) N
« 0 9 9 e 8 8 0 8 8 B B
AXDOO0OCWV NNONOO

NROO OO, =mO=WOO

=
N

oMt
* 4
Qox

6129.9

4148
7/19/87
57 38.9

172 47.8
57 40.3
172 A7.8
17797.40
34538.50
17798.10
34527.10
66

0.50
1.43

0 /7 43

I
N
8

o
W ROOMNO OO0 OO0 m N
* s e o

0 s o

DO VOO OO0 OO O O

132

- -
N o X o
O o= OV VOO
Pt s s n .
O O00 OO

(=]
(-
LR

~~

oo

L)
=}

[
- [Z
a % 8 8 " » 8 0 B
NMVOOLWNUWN woOOoO~NDO O

Newoo@®OoOUMuwuoOO0OCO

-
@

0.0
0.0

1958.6

4150
T/18/87
57 40.5

173 23.9
57 41.9
173 23.7
17576.30
34450.10
1757¢8.80
34439.30
80

0.50

(=]
N -
.
- o~
(=N}

-
N

WONO OO OO ~NO
.
N OoOOoOUVeO QO OO O N

[

-
o
~N
.

[
- S
FNNDOD WO &FH QO = ~NOO

" e 1 g
VMW NOON VOO OL O

-
e
D I )

(5}
(=)

.

~

1234.0

4302

5427787
57 58.8
158 19.2
58 0.3
158 19.5
32762.50
45391.20
32754.50
45393.60
i7

0.50
1.47

0 7/ 38

D)
WWOO VO NO0O OO0 O

i Vi

~ w

NOOOD VOO »DOOOLO
» * o ¢ 2 @

(==}
s 0
(=N~

3241.3

§304
5728787
ST S7.9

158 59.5
57 56.3
159 1.5
32684 4.60
45655.10
32858.80
45667 .90
20

0. 50

2. 00

0 7 38

w

nn

-~
.
~N

-
o =~0ONO OO0 OO
L NI

- NO+rowo 00 O

nN ~nN
w w

[-N-] WHWODODDOO =»OOOO W
e 5 8 0 3 o B
WeOO VYNV O OoOOO W

oo

4200.1

4306
67 4787
ST 59.2

159 35.7
58 0.7
159 3e.3
32909.10
45893.30
32901. 30
45897.00
21

0.50
1.48

0 s 38

-
v eOWVWO WO o0
LI LN 3

N ~ODO &0 00

oo
R v s
Qo

e 8 0 0w
oo ~NNUVNFEFOOWOW

-
w
DO ONOMMNODOOON

-~
o
) DO

(- X -]
(-}

2759.8

4308
€/ 5/87
57 58.6

160 12.4
e C.2
160 11.¢
18746.70
46134.20
18747.20
46129.70
27

0.50
1.67

0 7 42

497.3
321.8

(-
P s o ¢ o8

S =O WD OO0 OO
w wOoOWVwao OO0 OO

™
O -

N
cvoOoo oY oo wae N
)

w
= [ -5}
LI ) [ ]
®rOoo0owoONdOO0O000

W e
O -

5610.2

4
6/
58
160

7
160
330
463
330
463

0

-

=4
wv
NLWODDOON 2O ODPON

—
~N

3

110
5787
0.6
49.8
59.3
51.9
$7.30
79.00
€9.90
53.20
¢Z3
0.50
1.67
/ 38

~n

@

-0
.
-}

(%]
oD QO0,ro oo 0
® % o 5 s s o

- VOWO VWO OO @

[aVI]
——
.

¥ ]

e

w o~
LR
NSFIrOONOm NOOOO WV

- L
onN

LI I B )
(-~}

100.0

4312
674 6787
57 58.6
161 28.2
58 0.0
161 28.0

33156.40
4661.80
33146.60
46629.60
28

0.50
1.42

0 /7 &2

2220.8
277 .6

-
»® 5 8 B s s
~N=_-O0ONO OO OO

VINDO'WO OO0 00

N
[¥.]
r~

N

VOSOOODONNODWVNOO

L ld
o s 8 00

(%4
(=]
BVNOD=ONSFOO=ON

-
©
D)

4314
6/ 8/87
57 59.5

162 6.3
58 0.9
162 7.8
33239.80
46881. 30
33234.20
46889.90
19

0.50
154

0/ 38

-
N op=
-]

=3
D)

O NDODUVO OO0 OO
.
N VOWOe OO0 O v ™

.

w
© o
=]
a

1067 .8

-
.
on

ooco
* 2
oo

15.5
55 .8
1543 .9

o
oo
.
[ -

-

N
COVWOIr NOQOOO W
. .

.
O NINN O O O O

.
L=4

12 .7
1481 .9

7.2
0.0

3299 .8

LE



Appendix (continued)

STATION ID
HCNTH/ CAY/YEAR
LATITUCE START

LONGITUDE START

LATITUDE END
LCNGITUDE END
LORAN START
LORAN ST ART
LORAN END
LORAN END
GEAR DEPTH

CURATIGN IN HOURS
DISTANCE FISHED
PERFORMANCE /7 GEAR

PGLLOCK

PAC COC

PAC OC PERCH
CYHER KCKFISH
SABLEFISh

PAC HERRING
ATKA MACKEREL
SCULPINS
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CTHER RNLCFISH

TOT ROUNCFISH
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FLATHEAD SOLE
ALASKA PLAICE
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TOT FULATFISH
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RED KING CR4B
ELUE KING CRAB
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Appendix (continued)

STATIOK 1I1C
MCNTH/DAYZYEAR
LATITULCE START
LONGITUDE START
LATITUCE END
LONGITUDE END
LORAN START

LORAN STARI

LCRAN ENL

LORAN ENC

GEAR DEPTH
DURATIGCN IN HOURS
CISTANCE FISHED
PERFORPANCE 7 GEAF
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ATKA MACREREL
SCULPINS
EELPUUTS
CTHER RKROFISH
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Appendix (continued)

STATION 1IC
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Appendix (continued)

STATION IT
MONTH/DAY/ZYEAR
LATITULCE STARY

LCHGITUDE START

LATITUDE END
LONGITUDE END
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Appendix (continued)

STATION ID
MCNTH/DAV/YEAR
LATITUCE STMRT

LCNGITUDE STARY
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Appendix (continued)

STATION 10

HONTH/CAY/YEAR
LATITUDE STARY

LONGITUDE START
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Appendix (continued)

STATION 1D
MCNTH/CAY/YEAR
LATITUDE START

LONGITUDE START

LATITUCE END
LCNGITUDE END
LORAN ST ART
LCRAN START
LCRAN END
LORAN END
GEAR DEPTH

CURATION IN HOURS
DISTANCE FISHED

PERFORMANCE / GEAR

POLLOCK

PAC COD

PAC OC PERCH
CTHER RCKFISH
SABLLF ISH

PAC HERRING
ATKA MACKEREL
SCULPINS
EELPOUTS
CTHER RNDFISH
10T ROUNDFISH

YELLOW SOLE
ROCK SOLE
FLATHEAD SOLE
ALASKA PLAICE
GREENLANL TET
ARRONTOCTH FL
PAC HALIEUT
OTHER FLTFISH
TOT FLATFISH

SKATES
TOT ELASMCERH

RED KING CR#B
BLUE KING CRASB
TANNER. EAIRDI
TANNER, CPILID
TANNER, FYBRID
CTHER CRAB
SNAILS

SHRIMP
STARFISH

SQUID

CCTOPUS

CTHER INVERTS
TOTAL INVERTS

EMPTY SHELLS
OTHER

TCTAL CATCH

492€
€r227¢87
<9 0.8
1€S 56.4
Se 959.4
1€S S6.3
1129E.40

0 7 34

o o

NOONODODOD O ~NW

>
o % e 3 0 o
CNOoONOOOO OO

—
o

wWwowoOoO»rO0= POO00COO
« s

-
[~

D]
VI OO ONOTNOOO OB

oo
s 0
oo

2670.2

4928
€E/22787
59 1.3

1€6 36.0
S8 59.7
1€6 J€.3
1€655.50
AE43E.CO
1865¢E.90
LE4LA.T0
17

«50

1.53

0 7 &2

32.0

-
v

wNhNoovweoe VDo Oo OO
VNOOF,rNO NOOCO OO

~N
=0

oo
.
oo

2050.0

4930
€,28/87
59 0.1
167 14.3
59 1.5
167 14.6
33485.00

4E650.60
13470410
LEELG .40
20

0.50
1.46

0 /7 38

-
r oW
® ~n
D

o

=~
onNOoOrrODOO O

WWODODDOOOOO

~n
N

310.5
61.5
0.0
670
0.0
0.0
17.8
3.0
£59.8

-y
> N -
e b e e

VOO OD=N OO O

S OO OO ~NODDOOD

o
(=

om
« 0
O~

1545.7

4932
6/21/87
SE 58.8
167 54.0
59 0.%
167 54.6
335E4.60

4BE62.50
33567.20
4B8ES7.50
22

0.50
1.67

0 /7 w2

o~

[

Vs OCo 00000 wvYnN
)

N OWwWOOOOoOWVOo

—
-

> [

@ N w on

DO OVIOYL OO0 OO WV oo
R «

O =D OWVWWO NOmOOW ©a

ow
..
(=3

1700.3

4934
6729/87
59 0.6
168 32.0
58 59.2
168 32.3

33637.40
49037.40
33655.00
49046.60
24

0.50
l.46

0 /7 38

-
w o
N o
.
o

-
Do OO0 00O
e 4 8 s s e b s
WWOoOORPOOoOOoOOoO

~N
o

N W
-~ w~
R

NO OCOm OO WV

VWO VWOOoO OO0

L]
~N

49 36
6/29787
59 1.3

169 11.5
S8 60.0
169 11.6
33692.80

49206.90

33709.30

£9215.00

29
0.50
1.36

Q0 7 &2

572.4
150.3

v

ONOVwWOoOOOOO

N OhooCOoEe O

@
(=0 o

COmMOm OSrLrO0OO

=]
—

-
onN
CQOPOwWwwWONDODOO

500.9
1108 .4

265.5
0.0

3400.0

4938
Ts7 6/87
58 59.0

169 49.5
59 C.b
169 47.8
33767.40
49367.40
33749.30
49355.40
i3

0.50
1.60

0 s 38

-0

NN =wwoo oo

FOROOOC OO0

-
v v

. '
[- 0l

N -
~ v o (-]

VD OoO~NOON OO OO0
® e 0 0

cCvoOoocoo Voo NGO o

o =
Ll

W
(=R~}
s 8
© -

3360.2

4940
7/ 6/87
58 58.3

170 28.6
€8 59.8
170 28.4
18286.70
49500.60
1E282.40
49691.00
39

0.50
1.49

0/ 42

€76.3
253.5
0.0
0.0
0.0
0.0
0.0
37.0
10.0
2.0
878.8

(%, - ]
LI )

SO0 OO0O®® MWW

~N
[V, | -]
(S
L e 000

=
NANwn

~N
e ® v 6 o 8 0 0 0

nNoOoCoCOoOVIoOVw OO OD OO
.
OO NNMNOmME®O O MU ;oo un VMmO

[
© -

1472.1

4542
T/ 8787

59 0.9
171 8.4
SE 59.3
171 8.7
137€7.00

49551.80
33806.10

49602.00
41

0.50
1.61

0/ 38

€02.3
140 .9
0.0

.
N NOOOOO

S NHWOO OO

2319.8

4944
1/10/87
59 1.0
171 45.9
58 59.6
171 45.3
1€0C0.50
337€1.20
18006.20
33757.20

47
0.50
1.40

0 7 42

-0

-
o 0
)

N OO ODRO~N VOUWND ©
- prO0O0O~wNWONODR®OO

»
(=

[

oo
.

o~

5029.8

4946
T/19787
59 3.1

172 26.5
59 1.7
172 25.6
17822.20
33738.10
17829. 30
33754.10
53

0.50

le 49

0 /7 38

4%



Appendix (continued)
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Appendix (continued)
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Appendix (continued)
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Appendix (continued)

STATIOMN 1IC
MCNTH/DAYZYEAR
LATITUDE START

LONGITUDE START

LATITUDE END
LONGITUCE END
LCRAN START
LERAN START
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Appendix (continued)

STATION 1D
MONTH/CAY/YEAR
LATITULE STARTY
LONGETUDE START
LATITUBE END
LONGITUDE END
LORAN START

LORAN START
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LORAN END

GEAR DEPTH
DURATICN 1IN HOURS
CISTANCE FISHED
PERFORMANCE /7 GEAR

POLLDCK

PAC COD

PAC OC PERCH
OTHER KCKFISH
SABLEFISH

PAC HERRING
ATKA MACKEREL
SCULPINS
EELPOUTS
CTHER RNCFISH
TOF ROUNCFISH

YELLOW SOLE
ROCX SOLE
FLATHEAD SOLE
ALASKA PLAICE
GREENLANL TET
ARRCMTOOTH FL
PAC HALIBUT
OTHER FLTFISH
TOY FLATFISH

SKATES
TOT ELASMOBRH

RED KING CRAB

BLUE KING CRAB
TANNER» BAIRDI
TANNER» CPILIOD

TANNER. KYBRID
OTHER CRAB

SNAILS

SHRINP
STAKFISH
sQuilp

QcYoPUS

OTHER INVERTS
TOFAL INVERTS

ENPTY SHELLS
OTHER

TOUAL CATCH

5536
€/297¢€7
€0 1.0

1€9 19.3
€5 59.6
169 19.4
12972.50
4€515.10
32995.70
48923.00
24

0.50
1.45

G 7 42

-
WrONOO OO
D)

WWDO VOO OO

n
-

Lo ~n
Y w
NO OO OsWULME
e s 5 s 0 83 B s @
NO S O O®WNe

”
w

2650.0

5518
77 1/87
59 59.2

1€9 5%5.2
€0 0.2
16§ £9.5
13040.120
4%061.00
33021.20
45053.40
28

0.50
1.63

0 /7 18

925.0
£98.3

CoONOemOOoO
L)
PNO VNOoOWwWOoOC o

1432

>
(-]
-
L]

—

NN

- o m;m o
cooOoOWwONNOVDOOO
a8 & 5 5 o & 8 B

COXMO rOODONOODO

4€5.6
1324.8

$4.5
6.0

5360.0

5540
77 71787
5% S58.7

170 37.9
60 0.1
170 38.2
16068.60
33077-.00
128063.60
33060.40
3s

0.50
1.40

0 7 &2

-
v
~
»

r=O0O0O0COOOVO NmRsrroOOOSO

48.

L)
co

N
(=]

-

T 03 4 0

(v}
NNVNooO=mOO VWO DTOOO
]
Voo Vo VoWV EOO0O

-
-~

5542
Ts 8/87
60 0.4

171 18.2
59 58.8
iry 17.8
33077.60
492758.70
33096.20
49287.10
37

0.50
1.59

0 7 38

[~
b

ONNDDOO OO O OW

nN
>0 N 2]
s e 0 a b » P b B 0 3 b e B

VOO OO +F&FYV vVNUNODOCOONO

(%
-

NYwWOOoOOoOOMOoO~wNW
®

wui
o~

WOOOVWO ONO=OOO
o v o 8 @
CPVOOOOm WP VIOODD

2200.4

55 4%
77 9/87
60 0.9

171 59.9
60 0.7
171 57.4
17798.90
33083.70
176808.30
33085.70
36

0.50
1.29

07 &2

wnN

"
0
NVMINOODO OO O vV
® o v 8 9 8 e
O=EPo0o00O0CO VO

(=]
N

N >
) D )

Vi o
VIOO WO ®DLCOWVONGD
.
VIVOO OYUN w0V OoND

~n
v N

o ®
.
(=2

814.9

5546
T/720/87
60 0.6

172 38.0
60 1.1
172 37.3
17660.10
31091.10
1T661.80
33085. 40
35

0.22

0. 62

0 7 38

WNO=000ODOOD
OO POO OO OO

v 5 s 0 @ )
COOCOC ONOWO

(- N-] rOOCODONDOD=O
) s 4 8 8 “ . ()
(==

NOCOoODOoOOOCOoOOoONODOO
.
WHWOOROONOWODO

(-1

»
S o

[
o
.

-

5550
rT/25/787
59 59.4

473 S52.6
59 57.9
173 52.6
17362.80
49569.20
17364.80
§49576.20
kY4

0.50
1.52

0 s 38

2156.8
163.3

[ R
T R N-N-SN-Y-N-]

» 4 o 8 9 0
- LN OO0 o000

240

- g
OO0 O ® i

NN O O ON N W W

s

NN
>
oo
~=~

-

[
o

w
o« s & b0 s

[N}
SO O WO DD NONDO=O
N
mNOOOoODYwWOOOOVIO

~N
L

1.3
0.0

2949.9

5852
7729787
59 59.4

174 34.9
SS9 58.6
174 32.7
17181.90
45619.80
17152.20
45621.00
5%

0.50
1.40

07 38

N A
L
[N
)
v o

KNS NODODO
»
-l MO0 OO0 D

-
w

=]

w

NoOoWVNWW»FO

o
VO O R N O

-
oo
e N
v
[-N -1

[
-

~N
N e

NNOODOO WONGOO
1 ]

_-rOO MO MOUVND OO

o
~N
e 8 02

(-]
.
® O =

1589.

5554
1728787
59 59.8
175 15.5
58 59.9
175 12.6

17003.30
4965E.80
17015.90
49655.60
63

0.50
1.43

0 /7 38

2576.7
243.0

o s ®
(=]

DwsHrODO00 00

-
o, [=] N W N
n N NO OO NEOAFO
LI} ¢ s [ ] * 8 0o 8
wowW VOO ki 2NNV O

- -
s o
e o o 8 ¥ 2

~y

ONOCOOr wmeDOoOODOOR
.
POOOONNVU=OOOOO

709.
19.0
0.0
3€30.0

5556
7726787
59 58.&

175 54.1
59 58.9
175 50.9
16830.00
49695.30
16844.30
496%2.50
70

0.50
1.59

0 7 38

27364 .4
394.9

0.0
40 «
4

0.0
0.0
0.0
0.0
0.3
B.8
0.4
8.8

321

-
w N U g
V= 00 00O WweEo
* . 1] L] v 0 a2 L]
WNoOoOooNwvwOD

N

-y

[
o,

27 .

]
-]
.
®DWVwOOo@®YIr VOV SHOO

(A -
o0

N
w

(-} NVOO wN O =oWNOOoOo
LR T B I

22}
-~

-

[)
o w

4099.8

5558
7/28/787
59 60.0
176 40.7
60 0.1
176 37.8
16616.70
33001.40
1€631.50

33002. 30
17

0.50
1.45

0 7 38

869 .1
278.9

Ao b a8
OOV VIOO OO

-
WO 00 OO O

117

"
-
.

DOO =~ " OOVWO
.
MO O - OO0 WO

[

N p=
(] * 80

~
-

-
e
oo

&~
n
» 8 4 & 8 0

[
A -
WOOOD VIN YW BwsIr 200
.
NOOO0 VWV VONDO QO

o
~

o
L)
(=

2090.0

e¥



Appendix (continued)

STATION 10
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Appendix (continued)
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Appendix (continued)
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