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INTRODUCTION

The purpose of this data file, which has been modelled
after Hathaway �971!, is to make available most of the basic
data that was collected as part of Woods Hole Oceanographic
Institution's study of New Bedford Harbor. The New Bedford
Harbor project, which was jointly funded by the Office of
Sea Grant and Woods Hole, was designed to examine the past
and present patterns of dispersal and accumulation of fine-
grained sediments and waste materials in New Bedford Harbor
and its approaches  Figure 1!. The detailed discussion
of this program is presented elsewhere  Stoffers et. al.,
1977; Summerhayes et. al., 1977!.

A significant amount of additional information is
available from sources such as the U.S. Army Corps of Engi-
neers and the Massachusetts Division of Water Pollution
Control. These supplementary data, which were used in our
study, are not presented here, since they are available
elsewhere.

This report will be divided into five sections, each
dealing with one of the major aspects of this study. It
should be noted that a zero appearing in computer printout
indicates that the data are unavailable for that variable.
Certain data collected during our work are not presented
here, either because they do not lend themselves to such
a work, or because of their doubtful value. Data not
included are seismic and echo-sounding profiles  see Figure
2 for coverage!, Coulter Counter and current meter data,
which are covered in detail in Summerhayes and others
�977!; x-ray diffraction data have been omitted, since
there is little variation in clay mineral assemblages.
Transmissometer information is of little value. All data
not included in this data file, as well as subsamples of
bottom sediments collected during this program, are available
upon request.

It is hoped that this data file will be a useful
supplement to our earlier work  Summerhayes et. al., 1977!,
and that presentation of this data is of value in and of
itself.
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Section I � Water Qualit Data

Measurements of a number of water quality parameters,
temperature, conductivity, dissolved oxygen, redox potential
and pH, were made at some 65 stations in November, 1975, and
in January, March and April, 1976. In addition, these same
measurements were made at the New Bedford hurricane barrier

and from I-l95 in November and December, 1975, and March,
1976, as well as over a complete tidal cycle at two stations
 H4 and H5! in the harbor in June, 1976. Key station loca-
tions are shown in Figure 3; locations of all stations are
given in Table X.

Water quality parameters were measured with a Hydrolab
Surveyor, Model 6D. The Hydrolab Surveyor is a portable,
integrated instrument system. Inaccuracies of all measure-
ments have been found to be generally less than + 2% of
reading  National Oceanographic Instrument Center, 1974! .

Data are presented in Table Xl in the following order:

Date.

Local Time.

Station Number.

Depth at which readings were made.

Temperature, 'C.

Dissolved Oxygen, range in mg/L; uncorrected
reading in mg/L; corrected reading in mg/L.

Conductivity, range of readings in pmho/cm,
in-situ reading in pmho/cm, calculated salinity.

pH.

Oxidation reduction potential  O.R.P.! range of
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readings in millivolts; in-situ reading in milli-
volts.

All data are listed in the order in which they were
taken during survey operations.



TABLE I

HARBOR HYDROGRAPHIC STATIONSNEW BEDFORD

STATION

NO.

LATITUDE
a 1 'N

LONGITUDE
0 'W

Original Harbor Sta.

H-1  P-10!
H-2  P-3!

H-3

H-4

4A

4B

4C

4D

4E

4F
H-5

H-5A

Sewage Plurne Sta.
P-1

P-2

P-3  H-2!
P-4

P-5

P-6

P-7

P-8

P-9

P-10  H-1!

P-11

P-12

P-13

P-14

P-15
P-16

P-17

P-18

P-19

Hydro Lab/Transrnisso-

meter Sta.

1

lA

2
3
4

5

6
7

8
9

10

Il

12

13

41a

41
4la

41'

41
41 0

4lo
41a

4lo

41'

4lo
4la

4lo

4lo

4lo
4lo

4lo

41o

4lo

410

41'
41o

41o

4lo

41'

4lo
4lo

41o
41'

41o
41 o

41'

41o

41o

4lo

4lo

4lo

4l'

41o

4lo
4lo

41
4lo

41o
4lo

34.42'
35.48'

36.65'

38.29'
38.08'

37.94'

37.81'

37.75'

37.84'

37.98'

37.65'

37.3'

36. 2'

35 75

35.48'

35.08'

34 70
34 45'

34.06'
34.21'

34. 3'

34.43'

34.58'
35.0'

35.25'

35 28
35.08r

34.86'
35.1'

35.63'

36.14'

39.11'

38.86'

38.86'

38.86'

38.58'

38.6'

38.61
38.63'

38.65'
38.22'
38. 31'

38. 34'
38.05'

38.12'

70'
70 a

70 o

70 o
70o

70'

70o

70'

70o

70o

70'

70o

70'

70o

70 0

70'

70o

70o

70a

70o

70o
70a

70o

70'

70'

70o

70o

70o

70'

70'
70o

70o

70

70
70'

70o

70a

70'

70o

70o

70o
70o

700

70
70'

53.17'

53.15'

3 8
55. 09 '

54.95'

54. 76'

54. 63'

54.85'

55.1'

55.6'

54.5'

54.28'

53. 58'

53. 3'

53. 15 '

53.65'

54.15'

54.44'

54.9'

54.25'

53.83'

53. 17'

52.53'

52.9'

53. 05'

53. 81 '

54.44'
55.08'

55.0'

55.05'

55.12'

55.15'

55.28'

55.23'

55.16'

55.28'

55.2'

55.1
54.94'

54.76'
55.18'

55.89'

54.74'

54.99'

54.76'



LONGI TUDE
0 'W

STATION

NO.

LATITUDE
a 'N

70o

70

4la

41'

55.1'

54.65'
39.35'
38.48'

54. 39'

55 14
55.2'

54.5'

4la

lo

41o

41a

37.47'

40.72'

38. 35'
37.65'

70
70 a

70'

70o

14

l5

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

Other Stations

I-195 Bridge,N. Bedford
F'airhaven Bridge
N. Bedford hurricane

Barrier

Tarken Hill Road
Station 1

Station 2

4lo

41
41a

4la

41a

41a

4lo
4lo
41'

41'

4la
41'

41o

41
41o

41 o

41
41o
41'

4lo

41o

41a

410

41
41o

41o

41
41 a

41 o

41 a

41o

4lo

41'
41 a

41'

41'

TABLZ {cont. ! � 2�

37.89'

38.0'

37.7'

37.76'

37.84'

37.85'

37.1'

36.58'

36.6'

36 73

36. 78'

36. 3'

36.25'
36 14r

36.1'

35.94'

35.53'
35.5'

35.48'

35.45'

35.15'

34.94'

35.42'

35 63
35.88'

34,58'

34 48

34 74

35.01'

34.88'

34.65
34. 38'

34.5'

34 81

34 59
34.65'

70'

70
70'

70'
70 o

70
70'

70a

70o

70'

70o
70a

70a

70o

70o

70'

700

70'

70o

70
70a

70'

70a

70'
70a

70o

70 a

70o

70o

70o

70'

700

70o

70o

70o

70a

54.88'

54.51'

54.98'

54,78'

54.53'

54.4'

54.1'
54.2'

54.03

53.68'

53.53'
3 05r

53. 3'

53. 79'

3 95r

53.42 '
52.43'

52.76'

53.51'

53.86'

4 1

54.75'

55.04'

55 05'

55.1'

54.95'
54.15'

54.1'

54.0'

53.5'

53.35'

53 48

2 8
52.75'

52.28'
52'



TABLE II

WATER QUALITY DATA
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0020
0020
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6 F 09
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0%20

0%20
0%20
0%20

0%20
0%20
0%20
0%20
0 20
0%20

0%20
0%20
0%20
0%20
0%20
0%20
0%20
0 20
0 ~ 20

0 20
0 ~ 20
0%20

0 ~ 20
0 F 20
0 ' 20

0%20
0 ~0
0%20
0 F 20
0 F 20
0%20
0%20
0%20

8
8 ~ 6
8 ~ 35
SisS
8 ~ 7f
F 55
bed
ded
8 ~ 6
8 ~ 45
F 8
8 ' 1
8 ' 5
8 ' 5
de55

8 ' 51
8 ' 5
8 ' 41
8 ' Jf
8 F 61
8 ' PS
de75
8 ' 6

8 ~ 19
8 ~ 4
8

7 ~ 9f
8 ~ 2
de7
8 ~ 6

dedi
8 ~ 3
8 ' 3
8 ' 39
de3
8.41
8 ~ 71
8 ~ 6
ded
8 ' 95
8 ' 75
8 ' 12
F 81
8 F 55
8 ' 25
8 ' 75
8 ~ 75
8 ~ 12

F 81
8 ~ '55

14 ~ 12
13 ~ 9¹
13 F 63

1 ~ 45
14 ' 26
13 ~ 94
14 ~ 30
13 ~ 96
14 F 02
13e68
14e42
14 ' 24
14 ~ 44
f4e44
14 ~ 54
14 ~ 28
14e14
13 ~ 96
14 ~ 43
14 ~ 30
13 ~ 62
14 ' 52
14 ~ >0
f 3 ~ 44
13e94
13 ~ 22
12e98
f3 ' 46
14 F 44
14e28
f&e30
13 ' 78
13 ~ 7R'
13 ~ 92
13e72

13 ' 96
14 F 50
14 ' 28
14 ' 28
f. 4 ~ 90
14 ~ 56
14 ' 48
14 ' dd
14e20
13e70
14 ~ 46
14 ' 56
14, ~ 48

14 ~ 66
14 ' 20

0%100
0%100
0 ~ fpp

0%100

0%100

0"100
0%100
0 100
0%100

0 100
0 100
0 100
0%100
0%100

0 ' 100
0%100

0 100
0%100

0 100
0%100
0%100

0 F 100
0»100
0-100
0%100
Or}00
0 ' 100

0%100
08100
0%100
0 100
0%100
0%100

0%100
00100

0 100
0 ' 100

0%100
0%100

0 100
0%100
0%100
0%100

0%100

Orfpp
0 1,00

0%100
0%100

0%100
0%100

4 ' 6
4e65
4 ~ 7

4 ' 5
4 ' 5

4 ' 7
4 ' 6
4 ~ 6
«e7
4 ' 69
4e5
4 ' 5
3' ~ 7

3 ~ 7
3 ~ 7
4,

4 ~ 1

4 ~ 2

F 2
4 ' 2

4 ' 35
4 ' 19
4 ' 29

4 ' 39

4e2
4 ' 31
4 ' 39
4 ' 4

4 ' 25
4e25
4 ' 2
4 ' 25
4 ' 3

F 25
4 ~ 3
4 ' 25

4 ' 2
4e2

4 ~ 1

4 ' 15

4 ' 25
F 1
4 ' 2

4 ' 25
4 ' 3

4 ' 15
4 ' 25

4 ~ 1

4e2

30 ~ Op
30 ' 20
30 ' 50
29 F 10
29 F 10
30 ' 50
30 F 00
30 F 00
30 ' 50

30 ' 40
29 F 10
29 ~ f0
23 ' 20

23e20
23 ' 20
25e'50
Pd F 00
26 ' 80

26 ' 80
26 ' 80
28 ' 00
26 10
27 ~ 50
28 F 80
26 F 87
2' 70
28 ' 20
28 ' 30
2'7» 20
27e 20
26 ~ 80
27 20
2' 70
27ePO
2' 70

2' 20
26 ' 50
2de80
26 F 80

26 ' 20
26 ' 30
27ePO
26 ' 20

26 ' 80
27e20
2' 70
26 ' 30
2' PO
26 ' 20
26e80

lp ~ dh
in' 81
10 F 80

9 ' 60
F 60
4 ~ '55

9 ' 20
9 ' 50
9 ' 40

9 ' 70
9 ' 30
9e60

lh ~ 75

f0 F 80
1 0 ~ 69
11 ~ 20
11 ~ 10
10 ~ 60

0 ~ 85

1 ~ 85

8 ' 80
8 ~ 75
8 ~ 75
8 ' 70
8e70
8 ~ 70
8 ~ 6'5

8 ~ 60
8 ~ 65
Se65
8 ~ 70
RE 69
8 ~ 70
8 ~ 60
8 ~ 60
8 ' 69

I ~ 60
8 ' 60
8 ~ 61

8 ' 70
AD 71

F 81
8 ' 55

8 F 55

8 ' 55
8 ' 55
8 ' 71
0 ~ 81

8 ~ 55

8 ' 55

+ihhh
+thhh

+thhh

+thhh

+tphh

+thhh
+ ihhh
+ 1hhh

ithhp

+fphh
+fhhh

+ihhh
+thhh

410hp

it hhh

+fhhh
+1 hhh

41000

+thhh

+t hhh

+10hh

41 hhh

+tphp

+tpoh
+tphh

+tphh

+fphh
+tphh

+tpnp

wtghp
+fhhh
+tphh

+thhh
+ihhh

+tphp
+'1 hhh

+1 hhh
+ihhP

+thhh

+fhOO
+ 1 hhh

+f.php
+thhh

+tphh
+fhhh

+ 1 hhh

+fppp

tfhhp
+ihhh

1 ~ 41
fe4

0 ' 15
1 ~ 1
1 ~ 11

1 ~ 19
1 ~ 35
1. ~ 38
1 ~ 5

1 ~ 4
1 ~ 5

1 ~ 6
ied5

1 ~ 8
1 ~ 75
2epl
2

1 ~ 95

1 ~ 9
1 ~ 85

1 ~ 75

2ei

apl
2

2
2
2

F 1
2 ' 09
2ep5
F 1

F 1
2 ~ 1

2e 1.2
F 1

F 11
2 ~ 2

2 ' 19
2eid

2 ' 21

2 ' 2
2 ' 2
2 ' 25

2 ' 25
2 ' Pi
2 ' 3

2 ' 2
2 ' 2
2e25
2 ~ 25
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T!~E STATteN
LSC NUMBER

8 ~ R ~ P ~
RANGE REAO

OEPT 'Jf'IP
RFAO C

nrSSdL.VKO
RANG RKA'0

dXYG
CSRR

PHCdNDlJCT I V
RANGE READ

CALC
SALDATE

1448
1448
1448

1510
1525
1525
1525
1ooo
10pp

10hp
1Q35
1035
1035

tfba
i lop
llop
1123
1123

11>3
1147

1147

1147
12o6

12o6
12o6
1240
1240
1240
13np
13hp
13pp
1322
1335
1335
1335

1355
1355
1355
1415
1415

1415
1. 435
1435

1035
1035
1035
1045
143 

1045

P ej.5
P r

P e 4
p e 4

SEWdF
P r 1

1
P e
a

19
P e19

«17
P ef7
P e 17
P e 7

e 7
r 7

P e

P e 9
P ~ 9

P eli

P eii

rii
P r

P ~
P r

~ 15

P e15
p

P ef4

e14
SKWdF
P e f
P r
P e

H ~
e 3
e 3

r 5

5
4

r 4

wT»

QTe
IT ~
WT ~
M r 4

~Te 2

Se5
SURF

5

SURF
SURF

5
1.o
SURF

'5
6

SURF
5
6 ~ '5

SURF
5

7
SURF

0 ~ 8

SURF
5

fhe5
SURF

lhe5
SURf

9
SURF

9
SURF
SURF'

'5

10

SURF
5
9 ' 8

SURF
5

ln
SURF

5
SURF

2
3

SURF
9 ~ '5

2

2 ~ QO
~ 60

1 ~ 00
2 ~ OO

F 50
~ 70
~ 7 et

1 ~ 50
rph

1 ~ 70
lebp

~ 90
1 ~ 75

2 ~ Op
1 ~ 4h

1 ~ 4h

1 ~ 50

1 ~ Op
1 ~ 3p
1 ~ 6p
1 ~ 2o
1r 3O
1 ' 7o

~ 7%

1 ~ Od
1 ~ 8h

~ 70
ieQP
fe50

~ 70
~ 7O

1 ~ 70
2ebp

~ 30
~ 40

1e80

~ 90
1 ' QP
1 ~ 60

~ eo
~ 75

1 ~ 20
ep

~ 80
lrpp
F 00
1 r Ob
irph

1 QP
1 ~ 50

Qe20
0020
Qe20
pe20
Or20
Qe20
Oe20
Oe20
Oe20
0 20
Oe20
Or20
0 20
Pe20

0 ~ 20
de20
de20
0 e20
de20
Pe20

P 20
Oe20

Or20
Oe20
0 20
0%20
Oe20
Pr20
Pr20
ae20
0%20
0 ' 20
de20
b 20
Oe20
Oe2d

0 20
Oe20

0 20
0 ' 20
Oe20

Pe20
Pr20

Pr20
0 ~ 20
0 ' 20
0 ' 20
Oe20

Pe2p
Oe20

8 ' 25
8 ~ 7'8

8 ~ 65
8 ' 2
de6
8 ' 75
8 ' 7
dr3
8 ' 9
8 ~ 28
8 ' 28
8 ~ 59
er2
8 ' 2
8 ' 52
8 ' 38
8 ' 25
8 ' 3

F 2
8 ~ 1
8r5
8 ' 2
8 ~ 05
dr68

8e45
8 ~ 22
8 ' 65
8 ~ 4
8 ~ 18
8 ~ 65
8 ~ 5

8 ~ 2
8 ~ 2
8 ~ 95
8 ~ 8
8 ~ 1

8 ' 55
8 ~ 5
8 ' 35
8 ' 78
8 ' 6
8 ' 2
8r5
8 ' 35
8 ~ 25
8 ~ 25
8 ~ 1
8 ~ 42

8 ~ 1.8
8 ' 3

13 ~ 70
14 ~ 46
f4 F 40
13 62
14 ~ 62
14 ~ 56
14 ~ 44
13 ~ 78
14 ~ eh
13r68
13 ' 78
14 ' 26
13 ' 54
13 ' 54
14 F 08
1,3 ~ 84
13 ' 52
13 ' 52
13 ' 32
13r 16
13 ~ eh
13 ' 32
13 ' 06
14
13 ' 72
13 ' 34

14 16
13e76
13 ' 28
14rl8
13 ' 92
13 ' 32
13 ' 52
14 ~ 68
14r42

13 ~ 16

14r02
14 F 04
13 ' 86
14r 48
14rl2
13 ' 36
14 F 01
13 ' 72
13 ' 84
13 F 84
13r38
14rPh
13 ' 34

13 62

Oefdp
0%100

Qridd
Qeipp

de100
pr 1.00
Qridp
0 100
0 F 100

Peidp

0 100

0 100

0 1OQ
0$100

Oe100

0 F 100
0 ~ 100

Oeidd

Oe 1.00

0 100
Prtdp

0 ' 100

0 10G
Petpd

Oeipd
Oeipd

Orlop
0 100

0-tap
0 F 100

Qripd

Oeipp

Oeidp

Qeipp
priad
Oe100

0 ~ 100
0 100
Ortdd

Qeida
Orlop

0 ~ 100

0 ' 100

0 ipd

0 ipp
PekPP
Qetpd
pe1OO

0 100
0 100

4 ' 25
4e3
4 ' 15
4 ' 25
3 ' 9

4 ' 15
4r2
4 ' 25
4 ' 15

4 ' 3
4 ' 15

4 ' 24
4 ' 3

4 ' 31
4 ' 32

4 ' 32

4 ' 35
4 ' 55
4r6

4 ' 62

4 ' 6
4 ~ 6
4 ' 65

4 ' 55
4 ~ '58
4 ' 62

4 ~ 52
4 ~ 52
4.6
4 ' 45

4 ' 52

4 ' 6
4 ~ '35

4e&5
4 ' 5

4 ' 6

F 45
4 ' 25
4 ' 2

4rj5
4 ' 4

4 e55
4 ' 35
4 ' 4

4 ' 05
4r05
4 ' 25

F 1
4 r'55

4 ' 45

27 ' 20
27 70
26 ' 30
27 ' 20
24 F 80

26 ' 30
26 ' 80
27 ' 20
26 F 40
27 ~ '70

26 ' 3p
27 ' 2p
27 ' 70
27 F 80
27 ' 90

27 ' 90
28 ~ OP
29 PRO
30 ~ op

30 ~ op

30 ~ OP

30 ~ po

3o ~ 20
29r50

29 F 80
30 ~ bp
29 ' 20
29 ' 20
30 F 00
28 ' 70
29 ' 20
30 F 00
28 F 00
28 ' 70
29 ~ Od
30 F 00

28 ' 70
27 ' 20
26 F 80

28 ~ bp
28 ' 30
29 ' <0

28 F 00
28e30

25 F 80

25 ' ~O
27 ' 20
26 ' 20
29 ' 50
28e>0

8 ' 55
8 ~ 55

8 ' 55
8 ~ 55
8 ' 50
8 ' 60
8 ~ 60
8 ~ 60
7«60
7 ' 62
7 ~ 60
7e85
7e86
'7 ~ 90

8 ~ 05
8 ' 05
F 10
8 F 02
8 ' 03
R ~ P5

F 20
dr23
Se25

dr28
8 ' 30
8 ~ 32

8 ~ fp
8.10
>ei2
8 ~ 10
delo
8 ~ 1.5
RE 15
8 ~ 10
8 ~ 12
0 ~ 15
8 ~ 20
8 ' 20
8 ~ 20

8 ~ OO
8 ~ 03

8 ' 10
7 ' 95
7 ' 95

7 ' 70

7 ' 60
7 ' 82
7 ' 62

8 F 00
7 ' 65

+ ihhb
+thhb

+ihhh
+ihhh

+1bhh
+thhh

+tbhh
+tohd
+thhh

+ihno

+1 hho

+Ihhh
+ 1 hhh
+ihOO

+ihob

+thnO

+1hhb
+ 1 hhh
r1hha
+thhh

+thhp

+ihhb

+ihOO
+ ihhh

+tbhh
+inhh

+ thhb
iidop

+thhh
+lnhb

+thhp
i1hhh

+ihhh

+ihhh
+ ihhh
+1hhh

+ibhh

+thhO
+ 1 hhh

+tbhh
+tnoh

+ ihhh

+tbhh
+ibhh

+ihhh

+ibhO
+'1 hhb

+ihhh

tkhhh

iihno

2 ' 21
2 ~ 3

2 ' 25
2 ' 25

3
2 ~ 5

2e5
2 ~ 5
2 ~ 4
2 ' 4
2 ~ 4

2 ' 38
2 ' 35
2 ' 33
2 ' 4

2 ' 38

2 ' 4
2 ' 38
2 ' 38

2 ' 38
2r38

F 37
2 F 38

2 ' 35
2r35
2 ~ 35
2 ~ 4
F 38
2e35
2 ' 5

2 ' 4

2 ' 4
3 ' 3
2 ' 7
2 ' 75
2 ' 72
F 55
2e45
2 ' 48

2 2 1 ~ 96
0 ~ 8
Or65

2 ' 5

2 ' 5
2r5
2 ~ 3
0 ' 4

2 ~ 3
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T I ME

Cee

DK'WT TEMP
READ C

D / SSeLVE D
RANG READ

e!t YG

ceRR
CeNDUCTjV
RANGE READ

eeReP ~
RANGE READ

CALC
S Al.DATE

1045
1045
1045

1O45
1045
1125
11 2'5

1125
1125

1125
1125

1125
1125
1132

1132

1132

1132

1132

1132
ff32
1145
1145
1145
1145

1145
'1 145
1150
1150
flRO
f150
1150

ffao
1155
1155

1155
1155

1155

12of
12nl

12ol
12hl
1201
12hi

12n6
12nd
12nd
1206
12nd

1206

STAT!'5N

NUMBER

HT ~ 2
HT ~ 2
HTr 2
HT0 2
HT» 2

H % 4

H % 4
4

H

4 4

H %4A

M %4 A

%4A
H %4A
H %4A

H %4A

%4A
H %48

H %4S

H %49
H %48

H %4B
r 4I3

%4C

H %4C

H %4 

H r4C

%4C
H r
H r 5

H r 5

H
r

4 r

H %40

4 «40
%40

%43

4 %40
H %40
4 %4E

%4E

H %4E
H %4F

H -4E

3
4

5

6
7

SIJRF

2

5 ~ 5

6 ' 5
7 ' 8
8 ~ 8

9eS
SURF

5
6

8

9
SURF

2
4

6
h

io
SURF

2
4

6

8

10
SURF

4

6
8

1o
SURF

8
9 ~ 8

SURF

2
4

6
8

1h ~ 4

1, eah

1 ~ Pp
1 ~ 00

1 ~ 25
F 25
1 ~ 50

1 ~ 00

1 ~ 00
~ 9h

~ 9a
1 ~ 00
1 00
1 ~ 2%
ieoa

j, ~ Oh
1 ~ 2%
1 ~ 25
1 ~ 25
f ~ Ph
1 ~ 2h
lr20
1 ~ 20
2 ' 25
fePh
1 ~ Pa
1 ~ P5
1 ~ 00

fe00
1-Oo
le20
le2%

fe40
leod
leone
ieoo
f ~ 1'5
1 ~ 2<

1 ~ 30
1 ~ Ph
1 Oo
1 ~ Qn
1 elh
j. ~ 1 h

ie20
ledo
2 ~ On
F 50
1 ~ 00
feoh

fe25

0 20
0%20
o Po
0%20
0%20

0%20
0%20
0 ~ PO
0%20
0%20
OrPQ
0020
0%20
O 20
0%20
0%20
0%PQ
0420
0 F 20
0 ~ PQ
0%20
0%20
0020
0%20
0%20
a%20
0%20

0%PQ
0-20
0 ' PQ
0%PQ

0%20
0%20
0%PO
0 PO
0%PQ
0%20
0%20
0%20
0020

0%20
0%20
0%20

0%20

0%20
0 20
0 ~ Po
0%20
0 PO

0%20

8 ~ 4

de 3
8 ~ 3

8 ' 2
8 ~ 1
8 ' 4
8 ' 4

8 ~ 5
8 ' 5

8 ~ 4
8 ' 38

S ~ Pd
7 ' 98
8 F 48

ST 45

8 ~ 4
8 ~ 4
8 ' 38
8 ' 3
8 ' 28
8 ' 32
8 ' 35

8 ' 35
8 ~ 3
8 ' P
F 1
8 ~ 42
8 ' 4
de 4

8e35
8 ' 3
8 ~ 3
8 ~ 4
8 ~ 4
8 ~ 4

8 ' 4
8 ~ 35

8 ' 3
8 ' 35
8 ~ 4
8 ~ 4

8 ' 35
8 ~ PS
8e3
8 ' 35
8 ~ 4.
8 ~ 35
8 ' 4
8 ' 3
8 ' 3

13 ' 78
i3 ~ 62
13 ~ 60
13 ' 44

13 F 26
13 ' 98
13 ~ Sq
13 ' 98
13 ~ 92
13 ~ 78
13 ' 72
13 ' 56
13 F 08

14ef2

13 ' 96
13 ~ 80
13 ~ 78
13 ' 74

13 ' 60
13 ~ 56
1. 3 ~ 96
'1 4 ~ 02
13 ~ 80
13 ~ 62

13 ~ 44
13 ~ 26
14el2
13e98
f3 ASS
13 ~ 70
13edo

13 F 60
13 ' 98
13 98
13 ~ 94
13 ~ Sa
13 F 68
13 ' 60
14.02

14e]o
13 F 88
13e70
13 56
f3 ~ 6Q
14 ~ OP
13 ~ 98
13e'7P
13e80
13 ~ 62
13 ~ 60

0% 1.00

0%100
0%100

0 100
0%100

0%100
0%100
0%100
0%100

0 100
a%f00
0 ~ 100
0%100

0%100

0%100
0%100
0%100
0%100

QriQQ
0%100
o-lao

0 100
0%100

0%100

0%100

0%100
0 ~ 100

0%100
0 ~ 100

0%100
00100

0%100

0%100
0%100
0 ' 100

0%100
0%100

0%100

0 100
0%100

0%300
hr lPQ

0%100

0 100
0%100

0%100
0%100

Qrioh
0%100
0%100

4 ' 45

F 45
4 ' 5

4 ~ 5
4 ' 5

F 1
4e4

4 ' 4
4 ' 5

4 ' 45
4 ' 5

4 ' 5

4 ~ 5

F 1
4 ~ 3

4 ' 42
F 45
4 ' 45

4 ' 48

4 ' 5

4 ' 06
4 ' 3
F 42
4 ' 45

4 ' 5

4 ' QP

4 ~ 15
4 ' 3

4 ' 45

4 ' 5

4 ~ 5

F 1
F 1
4eP

4 ~ 4
4 ' 5

AS
3 ' 95
3 ' 98

F 3
4 ' 45

F 5
4 ~ '5

F 04
4e 1
4 ~ 4

4 ' 4
4 ~ 45

4 ~ 5

28 ' 70

Pb ~ 70
29 F 00

29 F 00
29 F 00
26 ' Po
POPO
28eko
29eao
PS' 70
29.Oo
PHOO
29 F 00
26 F 20
27 F 60
28 ~ '50
28 ' 70
PS' 70
2' 90
29 F 00
25e50
26eao

27edo
Pd e'50
2' 70
29 ~ OO
25 ' 70

26 F 80
27 ' 60
PSe70
P9 F 00

P9 F 00
26 ' Po
PdePQ
26 F 80

POPO
29 F 00
29 F 00
25e40
25 ~ Wo
27 ~ Ao
28 ' 70
29 ~ Oo

29 F 00
25 ' %0
26 F 20
28 ~ '20
Pd ~ PQ
2de70
29 F 00

7 ' 65
7 ' 6S

7 ' 70
7 ' 70
7 ' 10
7 ' 50
7 ' 50
7e50
7e50
7 ' 50
7e50
7 ' 50
7 ' 50
7 ' 58

7 ' 60
7 ' 58
7 ' 55
7 ' 58
'7 ~ 58

7 ~ 59
7 ' 6h
7 ' 6P
7 ' 70
7 ' 60
7 ' 65

7.64
7 ' 60
7 F 60
7 do
7e62
7 ' 65
7ed5
7 ' 62
redo
7 ' 62

7 F 63
7 ' 65

7 ~ 65
7 F 60
7e60
7 ' 6p
7 ~ 60
7 F 60

7 ' 60
7 ' 67

7 ' 68
7 ' dd

7 ' 62
7 ' 64

7e65

+iohh
4 ihon
+jhnh

+Lhnh
+ihnh

e lhnn

+iona
+john
+lhnh

+lanh
e lhnh

+lhnh
+loon

+loan

+1000
+innn

41hhh
ilhoh

iform
e 2hnh

i 1 hnh
~ 1 noh

itonn

+ loon
+jhn0

+ihna
41hhh

+'lnnn

+1hnh

+ihhh

+ihah

+lhho
+'thna
+1hhh
+iohh

+lhhh
+lhhh
+lhhh

+john
e ihon

+1 hnn

+ lhnn

+lhhh

+ lhoh
+ loon

i ihnh

+iona

ilhoh
e ihho

+lhha

2e3
2 ~ 3
2 ' 3

2 ' 3
2 ' 3

2 ' P
2 ' P5

Pe22
2 ' 22

2 ' 22
2 ' 22

2 ' 2
2 ~ 2
F 18
2 ~ 18

Peld
Peid

2 ' 15
2 ' 15
2 ' 15
2 ' 15

2 ~ 1
2 ~ 12
2 ~ 1
2 ' 1
F 1

Pal
Pe 1

2 ~ 1

F 1

2 F 06
P ~ 1
P ~ '1

2 ~ 1

2 ~ 1
2ea9
Pepd
2ea6
2 F 04
2e05
2e05
Peal

2 2 2
2 2 1 ~ 98
1 ~ 95



� z4

T l ~E' STAT 1 dN
4,dC eUWeZR

bfSSdL.VKD
RATS RKAb

DEPT Tf MP
RaAD C

dXYO
CSRR

CO~DUCTrV
RA NO/ Rf Ab

8 ~ R ~ P ~
RAhlQF RK'AO

CALC
SALOATg

1212
1212
1212
1212
1355

1355
1355

1355

1355
1355
1135

1135

1143

1150
115d
1155
1215

1215
1215
123d
1230
12ad

1245
1245

1245
2255

13n3
1325
1325
1344
1344

1344
1352

1352
14OI

1411
1411
1417
1417
14>7

1429

14?9

1429
1440
$440
144Q
1449
1449
14v9

14%9

~ 4F
e4F
~ 4F

4 r4F

r I 4
~ 4

lel s

e 4
r 4

HTi

HT»

AT% 1A

~r 2
wT» 2

HTr 3
NT ~ 4
WT» 4

uT» 4
WTs

~Tr 5
HTs

4T» 6

HT» 6
HT ~

NTr 7
HTi 8

HT~ 9
HTi 9

4
r
o

HTifp

WTr 10
NTif 1

HTif 3
MT~1,3
N e44
4 %44

~ 44

QTrf?

4T~12

4Taf2
H ~4F
H ~4F

+4F
lf ~4/
W ~4E
4 o4f

~T 14

SURF
3
5
7

SURF
2
4

6
8
9e4

SURF

SURF
SURF

3
SURF
SURF

SURF
5

io

SURF

9

SURF
SURF
SURF

2 ' 5
SURF

ib
SURF

SURF
SURF

3
SURF

5

io
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+10hh

+ 1 hhh

+thnh

+2 Ohh
+ 1 hhh

+92 hhh

+tonO
+10h0
+ihhO
itOhp
ithhh
+ '1 Ohh

+92hhh

+ 1 hhh

+1 hhh
+thn0

+lhhh
+ 1 hhh

+t hhh

+ 1hhh

+thhh

+1hhh
+fhhh

+Lhhh

+ lhhh
+ihhh

+thhh

+thhO
+1hhh
+thhh

+thhh
+thhh

2 ' 85
2 ' 9
2 ' 9

2 ~ 9
2» 95
2 ~ 95
2 ' 95

3 3 3
2 ' 95

3 F 05
3

3 3 ' 05
3eh5
3 ' 05
3 ' 1

3 ~ 1

3 ' 1

F 1
3 ' 1

3 ' 1
3 F 05
3i25
3e13

F 1
3+14
3ei5
3 ' 15

3 ' 15
3 ' t5

2ad
2 ~ 9
2 ~ 9
2 ~ 95
2 ~ 95

3 2 ~ 95
3

3 3
F 05
F 05
F 05
3e05
3 ~ 2

3 ~ 1
F 1
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ll
11
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11
12

12
12

12
12
12
12
12

1 2

12
12
12

12

12
12

12
i2

12
1 '2

12

12

12
12
1?

1425

14?5

1430

143P
1430
}436
1436
1436

1442

1442

1442
1448

1448

1507
15h7
15o7
1518

1518
1526

1526
1'526

1.5 30
1530
1536
1536

0930
0930
fphl
iphl
10O1
101O
1010
1018

1018
1026
1026
1026

1035

1035
1035
1040

1040
104p
1048
1048

1048
1057
1057
fia7
1 f{}7

HT%24

HT%24
H'Tr 23

HY%23

HT ~ 23
H r

H % 3
~ 3

HT 22

HAPP
HAPP
HTrPf
HT%21
H

H r 5
H % 5
H r 9

r

H r 4
r 4

r 4

HTrfp
HTefP
O'Tr 1 1

Hgr 9
HTe 9

H r

H % 4
r 4

HTrlp
HTr 1 j
HTrf 1

HTrf6
HT%16
H'Tr 1.6

%4D

e40

4D
17

%17

H %4C
%4/

%4C
H rf9

%19
r
r

SURF

SURF

7

SURF
5

lo

SURF
5
6

SURF

SURF

3

SURF
SURF

lh
SURF

4

SURF

SURF
1 ~ 5

SURF
5
0 ~ 5

SURF
2

SURF

2

SURF
5

SuRF

8 ~ 5
SURF

9
SURF

5

7 ~ 5
SURF

1 ~ 5
SURF

bio

F 00

2 2 ~ 8{}
2 F 60
3 ~ Op
2 ~ 7'
2 ~ 50
2 F 50
2 ' 50
2 ' Sb

F 00
Pr75
3 ' 4h
3 ~ Od
2 ' 7m

3 ~ Oh

F 40
F 25
Pr 6{}
2 ~ 6{}
F 25
3 ~ Qp
3 ' 50

3 ~ 5{}
2 ' 90
3 00
Po5h
2 ~ 71

2 ' 50
2 ' 5h
2 ' 7q
2 ~ 5{}
2 ' 90
3>00
2 ' 75

2 ' 60

2 ' 90

Pe55
2 F55
3 ap
2 ~ 75

2 5a
2 ~ 90
2 ' 90
2 ~ SO

F 00

PE 70
3iOO
2 ' 6O

0%20
0 20
0%20

0%20
0 ' 20
0%20
0%20
0 PQ

0 20
0%20
0%20

0%20
0%20
0 F 20
0%20
O-PQ
0%PO
0%PQ
QrPO
0%20
0%20
0%PO
0 PO
Q%20
0%20
0%20
0%20
Pr20
0%20
0%20
0%PO
0%PQ
0%20
0%20

0%20
0%20
0%20

0%20
OrPO

0%20
0%20
0%20

0%20
0%20
0 20
0%20
0%PQ
0%20
0%20

6 ' 75
6 ~ $5
6 ~ 65
6 ' 8
ad
6 ' 6
6 ' 8
6 ' 75
6 ' 3
6 ' 75
6%82
F 7

F 1
6 ' 9
7
7
6 ' 8

6 ' 9
6e98
6 ' 95
F 8
7
7

7
7 ~ 1
6 ~ 9
6 ~ 85
6.75
F 85
F 6
ad
6 ' 9
ad
6 ' 92
6 ' 92
6 ' 7
6 ~ 7
6 ~ 9

6od
be7
6e9
6 ' 75
6 ~ 75
6 ~ 9
6 ' 85
6i85
6+9

7
6 ' 95
6 ' 8

11 F 08
11 ' 24
10 ~ 90
11%12

1 1 r 12
10 ~ 78
11 ' 12
ll F 02

1 {} ~ 34
11 F 02
ffei4
ll ~ 06
ii%58
11 ~ 44
1 j. ~ 56
il ~ 48
lid 26

11 ' 44
ill 58
ll ~ 40
11 ~ 12
11 ~ 60
11 ~ 60
ifa64
ling 78
11 ~ 46
1 1 I 30
iioPO
ll ~ P4
10 ' 96
11 30
ffi32
11 ~ 50
ll ~ 50
11 ' 42
id' 98
10%94
1 j.F46

1 1 i ib
10 ' 98
11 F 46
ll ~ Qd

11 F 02
ii ~ 44
llew 24
11%24
11%46

ife60
11%54
11 ~ 16

0% 100

0%100
0 ~ 100

0%100

0 F 100
0 100
0 100
00100

0 100
0 100
0%100

0 100

0 100
0 ' 100
0 '}00

0%100
0%100

0 100
0%100

0%100

Orlop

0%100

Qr}OO
0%100
0 100
0%100

0%100
0-1QO
0%100

0 100
Orl00
0 100
0%100
0%100

0 100
Ort00
0%100

0%100

0 1PO
0%100

0 100
0 100
0%100

0%100

0 100
0 '}Op
Orlop

0%100

0%100

0%1,00

4e5

4 ' 5

4 ' 5
F 55
4 F 55

4 ' 55
4 ' 55
4 F 55
4 ' 5

4 ' 55
F 55
F 45
4 ' 6

4 ' 38
4 ' 45

4 ' 5
4 ' 5

4 ' 4
4 ' 35
4 ' 5
4 ' 55
4 ' 4
4 ' 4

4 ' 3
4 ' 35
4 ' 35
4 ' 45

F 85
4 ~ 5
4 ~ 3
4 ' 3
4 ~ '5
3 ~ 9
4 ~ 25
4 ' 38
4 ' 5
4 ' 55
4 ' 35
4 ' 5

4 ' 5
4 ' 3
4 ' 5

4 ' 55
4 ' 4
4 ' 5

4 ' 5
4 ' 35

4 ' 4
4 ' 35
4 ' 5

29 ~ 00
29 ' QQ
29 ~ OQ
29 ~ '9 0
29 F 50
29 ~ '50
29i50
29e50
29 ~ 0{}
29 ~ 5Q
29 ' 50
Pde75
P9 ~ 90
28 ~ Of
28 ' 75
P9 ~ OQ
POPO
28 F 20
PHOO
P9 ~ OQ
29 ' 50

POPO
28 F 80
27 ' 75
28 F 00
PS' 00
28 ' 75

26 ' 10
29i00
27 ' 75
27 F 75

PHOO
24 ' 90
26 ~ 10
Pdifd

29e 00
29 ~ 50

P8 ~ PO

PHOO
29 F 00
27o75
29 ~ OO
29 F 50

28 F 20
29 F 00
29 ~ 00
28.00
28 F 20
R'8 ~ QQ
P9 ~ OQ

6 ~ 85

6 ' 90
6 ' 85

6 ' 90
6 ' 90
6 ' 85

6 ' 90
6 ~ 90
F 85
6 ' 90
6o90
6 ' 92
6 ~ 90
6 ' 70
6 ' 75
bo80
6o85
6 F 85
be 9{}
6e90
6 ' 90
6 ' 98
6 ~ 92
7 ' OO
7 ~ Q5
'5 ~ 70
5 ~ 50
5e 25
6 ~ 95
bedd
F 45
6 ' 40
5 ~ 40
5 ~ 40
5 ' 50
> F 00
7 F 05

Se6O
7 ~ OO
7 F 00

5 ' 65
7 ~ QO
7 ' 10

F 80
7 F 05

F 00
5%80
5 ' 75
5 ' 90
6 ~ 90

+thhd

+thh{}
+ 1 hhh

+ 1 hhh
+jhhh

+thhh
+ 1 hhh
+10hh

rthhh
+thhh
+lhhp
ithhh
+thhh
+ l.dhh
+fohn

+tdhd
tthhh

+ldhh
+thhd
+ '1 Ooh

ithhh

itOOO
ithho
+lhhh

t 1 dhp

+thhh
+tOhh

i lhPO

+thnn
tthhh
+ t {}hh
4 1{}hh
4tdhd

+tdhh

+lhhh
+ 1hhh
+1 hOO

+thdo

+thhh
4tdhh

+thhd
+ 1hhh

+jhhh

+tdhh
+}hhh

+ 1hoh
+1 hhh

+thhh

+fdhh
+ 1 hhh

3 ~ 15

F 1
3 ' 15

3 ' 15

3 ' 15

3 ' 15
3 ' t5

3 ' 15
3 ' 15

F 1
3 AD }5
F 1
3 ' 1

2 ' 65
2 ' 70
2 ' 7
2 ' 8
2 ' 75

F 8
2 F 85
2 ' 85
2 ' 85

2 ' 9

2 ~ 8
2 ' 9

3 AD }5
3 ' 15

F 1
3 ~ 1
2 ~ 38
2 ~ 6
2 ~ 7
2 ~ 7
2 ' 72
2 ' 75
2 ' 8
Ps7

2 ' 5
2 ~ 5

F 6
2 ~ '5

2 ~ 5
2 ~ 55
2 ~ 65
Pe 65
P ~ 7
2 ~ 7
2 ~ 72
Pe 75
2 ' 8
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fP

j 2

f 2

12

12
12

12
1>

12
12
12
1?

12
12
12

f2
'1 2

12
12
12

12

12
12
1.2

12
12
12

f2
12

12

12

f2

12

12
12

12

12

15
15

lfh7
1 1 31

1131
< 138

f 138
f118
1145
1145

f145
ffR3
l 1%3
1158

1158

1219
1219
12ie

1225
1 22'5

2230
12>0
1230
12~6
1236

1236
1243

1243

1243
1252

1252
1252
1300
13hp
13pp
13p6
1306
1332

1332
1342
f3~1

1341
1345
1345
1345

1350
1350

1356
1356

1200
1200
12%2

N e 5
eTe25

HTe25

HTe26
<Te26
HTe26
a
a e

a e f

HTe27
4Te27

28
WTe28
P efg

ei6

e16

wT 35
4Te3$

~ 15
ef5

P «f5

MTe34
ITe34

4T ~ 34
P ef4
P el4
P ef4
a e 3
P e

P e 3

~Te31

ITe3f

HTe31
NTe30
~Te30

e e 5
4 e

Wee 9
HTe 9

M e
H ~ 4

HTef0
HTef0
HTei f

kTef f
v BAR

M BAR
Iei9%

9
SURF

3 ~ 5

SURF
5
7 ' 5

SURF

9

SURF
3

SURF
P

SURF

7

SURF
5

SURF

7 ' 5
SURF'

5
7 ' 5

SURF

7

SURF

SURF

5
8

SURF
5

SURF

5

SURF
3

SURF

9
SURF

3
SURF

2
SURF

11 ~ 5
SURF

2 ' 5o
2 ' 50
F 25

2 ' 50
2r40
2 ' 50
F 00
3 F 00
2 ' 9W
2 F 70
2 ' 50
2 ' 50
2 ' 7%
2 ' 25

PE 50
2 ' 50
2 ' 50
2 ' 30
F 90
2 ' 50
2 ' 40
2 ' 50
2 ' 40

P ~ 2'
2 ' 40
2 ~ 3$
2 ~ 2%

2 ~ 90
2 ~ 7e
2 ~ 50
Pr60
F 6%
2 ' 50
2 ' 50
2 ' 50
2 ' 5g

2 ' 60
2 ' 5g
3 ' 30
F 00
F 10
2 ~ 60
2 ' 50
3 ' f0
2 ' 90
F 10
F 7%
3 ' 90
F 25
5 ' 5Q

Oe20
0 20

0 20
Oe20
Oe20

0 20
0%20
PePO
OePO

pe20
Oe20
OePO
Oe20
Oe20
be20
Oe20
0-20
0 Pb
Oe20
0 F 20
Oe20
0 F 20
be20
0 F 20
Oe20
0020
Oe20
0e20
0%PO
Oe20
Oe20

OePO
0%20
0-20
Oe20
OePO
oePO
Oe20
Oe20
OePO
pePO
Pe20
Oe20

OePO
OePO
0%20
OePO

0 20
Oe20
Oe20

6 ' 75
6rb
6 ' 95

6 ' 95
6r9
6 ~ 8'5

6 ' 85
6 ' 95
6 ~ 8
6rb
7 ~ 15
7

F 15
6r92
7

6 ' 95
6 ' 9
6 ' 98
6 ~ 8'5
6 ' 98
6 ' 95
6r95
6e95
6 ' 9
6 ' 92
6 ~ 9'5
6 ' 9
6 ' 9
6 ' 95
6 ' 92
F 9
F 9
6 ' 92
6 ' 9

6 ' 9

6 ' 9
6 ' 8
6 ' 82

F 85
6 ' 92
6 ' 9

F 8
6 ' 95
6 ' 95
7 ~ 35
6 ~ 8
6 ~ 8
5

1 1 r02

if' 16
11.36
ffr34
il ~ 26

if F 18
11 ~ 24
11 ~ 34
11 ~ 1.2
fi ~ 16
ilr68
1 1 ~ 48
11 ~ 76
f1 ~ 30
li ~ 42
11 ~ 36
fi ~ 26
lfr38
f1 ~ 24
11 ~ 40
if' 36
llr36
11 ~ 36
1 1 r28
11 ~ 34
llr34
11 ' 26

1 1 ~ 26
11 ~ 34
flr30
li ~ 26

ling 28
11 ~ 30
ffr32
lir42
fi ~ 46
fir%8
lir32

ftr3P
if ~ 32
lfr36
ffr42

f1 ~ 32
ifr28
ii ~ 52
if' 54
12 ' f2
fir28
ifri0

dr56

Oe100
Oelbp
Oeipo

0 100
Oelop

Oe100

Oe100
oeloa
Oel00

0 ~ loo

0 100
Oeibb

0 100
Oeibp
Oe100
Oe100

0 100
Oelbb
0 ~ 100

befbp
be100

0 F 100
beipp

be100
belop
be100
0 F 100
0-10O
0 ~ 100
Oei00

0 F 100

0 F 100

Qe 100

0 100

0 100
Oefop
Oelpo
Oe100

0 100
Oe100

Oelop

Oef 00
Oefpo

Oelop
Oeiop
0-100
0 F 100
Oeipp
Oeipp
0 100

4 ~ 55
4 ' 5
4*55

4 ~ 6
4 ' 6
4 ' 6

4 ~ 5
4 ' 6

4 ' 55

4 ' 5
4 ' 55
4 ' 5
4r5

4 ' 55
4 ' 6

4 ' 55

4 ' 6
4 ' 6

4 ' 5
4 ' 55
4 ' 55

4 ' 55
4 ' 55

4 ' 55
4 ' 52
4 ' 58

4 ' 6
4 ' 6
4o6
4 ' 6
4 ' 6

4 ' 55

4 ' 6
4 ' 5

4 ' 6

4 ~ 35
4r5
4 ' 5
4 ' 3

4 ' 35

4 ' 35
F 45
4 ' 5

4 ' 4
4 ' 4

4r35
4 ' 45

4r35
4 ' 6
3 ~ 7

29 AD %0
29rpo
29 ' 50
29 ' 90
29r90
29r90
29 F 00
29 ' 90
29 ' 50
29r00
P9 ~ 50
P9 F 00
29 F 00
29r50
29r90
29r50
29 ' 90
P9 ~ >0
29rh0
29 ' ~0
29 ' 50

29 ' 50
29r50
29 ' 50
29 ' pl
29r80
29 ' 90
29 ' 90
29 ' 90
29 ' 90
29 ' 90
29 ' %0
29 ' 90

P9 F 00
29 ' 90
28 F 00
29 F 00
29 ' Pp
27 ' 75

28 ~ Pb
28 F 00
28 ' 75

29 F 00
28*20
Pd F 20
28 F 00
28 ' 70
28rop
29 ' 90
24 ' Pp

7 ' f5
5r85
5 F 80
6r05
6 F 05
5 ~ 95
F 00
6 ~ 90
'7 ~ 02

6r 10
6 ~ 30
F 10

5 ~ 95
6 ~ 75
6 ' 90

AD 40
6 ~ 98
6 ' 30
< ~ 90
6 ~ 90
F 25
6 ' 88
6 ' 90
6 ' 20
6 ~ 88
6 ' 30
6 F 25
6 F 80
7r00
Sr30
6 ~ 90
F 05
6 F 25

6 ' 92
F 20
7 ' 00
7 ' 10
F 25
6r90
6 ' 20
6 ' 92
> ~ 15
6 ' 40
6 ' 90
6 F 20
6 ' 75

7rpp
F 00
8 ~ 30

r fhhh

+1hhh
+fphh

+jhhh

+thhh

if hen
+1 phn
+1 hhh
t 1 hhh

+1 Ohh
r 'jhhh

+1hnh

+ioho

t 1hhh
+ l. hoh
tjhhh

+1ohh

+ 1 noh
+1hhh

+ 1 hhh

+lhhp
r' '1 hhh

+1 hhh

+jh00
+fhho

ithhe
+f poo

+thho

r 10hh
+fpoh

+fhhh
+ 1 Clhh

+ ihhh
+1 Ohh

+fhhh
+j.poo

r 1hhh
r fhhh

+1h00
+jhhh

+fhhh

wL hhh
r inhp

+1 hhh
+ihhh

«fnoo

+foho
+'1 Ohh

+ 1 hhh
+fhhh

F 8
2 ~ 8
2 ' 85

2 ' 85

2 ' 85
2 ' 9

2r85
2 ' 85

2 ' 82
2 ' 8
F 8
F 8
2 ' 7

2 ' 8
2 ' 8

2 ' 9

2 ~ 85

2r85
2 ' 9
2 ' 82
2 ' 88

2 ' 85
2 F 85
2 ' 9
2e9
2 ' 92

2 ' 9
2 ' 92
2 ' 88
2 ' 9
2r92

2r9
2 ' 92
2 ' 9
2 ' 9

F 9
2 ' 9
2 ' 95

2 ' 9
2 ' 9

2 F 88
2r95
2 ~ 7

2 ~ 6
2 ~ 6

2 ' 45
2 ' 5

3 ' 05
3rl
1 ~ 6
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26

2$
26
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26
26

26
26
26
26

26
26
26

26
26
26

26
26
26

26

26
26
26

26
26

26
26
26

26
26
26
26
26

12".2

14OC
14op
1430
1514

1514
10C.5
lpo5
1030
1 lop
liop
'1 155

1155
1216

12' 6

1233
1233
12~a

1250
13oo
13hO
13' p
13>p
131 p
1335

1335
1335
1340
1340
134p
1350
1350
1350
14o5

14o5
14A5
1430
1430
143p
14%0
1450
1450
15o7
1'5o7
15o7
1517

1517
1535
1515

1535

1«f95
BAR

BAR

TAHRD
1%195

J«f95
M BAR

H BAR

TABARD

1«195
1%195
W BAR

BA>
P r19

P «19

HT«38
4T«38
HT«37

HT«37
AT%36
HT«36

P «17
P «17

P %17

P «16

P ~ 16
P «16

HT«35
MT«35
Hr ~ 35
P r15
P «15
P rf5

~T«34
HT«34
HT«34

P «f4

P %f4
P
P «3

P
P ~ 3

HT«3f
~r «31
~r 31

HT«30
wr«30

r

H r 3
'JJ

SURF
11 I5
SURF
SURF

2
SURF
lb
suRF

SURF
2 ' 9

SuRF

9 A %
SURF

4e2
SuRF

SURF

3 ' 5
SURF

SURF

6
SURF

6

SURF

5 ~ 5

SURF
5
F 1

SURF

7 ' 1

SURF

F 1
SURF

5
9

SURF
5
7 ~ 5

SURF

SURF
5
9

4 ~ 5t}
4 ~ '50
3 ~ lb
6epp
8 F 00
5 ' 5P
3 ~ Oa
3 ~ '50
3 ~ 90
2 ' 50
5 ' OO
3 ' 50
3 ~ 50

io ~ 2w
10 40
1 o i 25
10 ' 2%
10 ~ 25
10~25
10 ~ 2'5
10 ~ 25
10 ~ fp
10 ~ io
10 ~ Op
10~00
1O Oa
10 ~ OO
Lpibb

9 ' 9p
9i90
pep
9 ~ ep
9 ' 7O
9 ' 75
9 ' 60
9 ' 40
9 ' 90
9 ' 25

9 ' 2o
9 ' 5A
9i50
9 ~ OO

9 ' 5O
'9 ~ 50
9 ' 2%
9 ' 50
9 ' 50

10 ' 50
F 7+
9 ' 5p

0-20
P«20
0«20
0«20

0 20
0%20
0«20
O«20

0 20
b«20
0%20
0%20
O«20
0 20
Or 20
P«20
0«20
Crto
0-20
0«20
O«20
0%20
O«20
O«20
0 20
0«20
0 20
0«20
0 20
C«20

a«2p
O«20
0%20
O«20
O ~ O'0

a«PO
P«20
b«20

O«20
p«20
0«PO
0%20

O«20
a-~0
O«20
P«20

a«pp
0%20
0-20
O«20

5ef

6 ' 69
6 ' 3
4 ~ 5

5 85
F 7
6 ' 65
6 ' 3

6r4
6e15
6 ' 9

6 ' 7
5 ' 61
5 ' 69
5 ' 69
5165
5 ' 7
5 ' 69
5 ' 75
5 ~ 1
F 8
5 ' 75
5 ' 69
F 8
F 8
F 8

5 ' 8
F 8
F 8
F 8
5 ' 75
5 ' 75
'5 ~ 9

5 ' 8
5e85

5 ' 79
5e85
5 ' 85
5e85
5 85
5 ' 85
F 8
5odf
5 ' 85
5 ' 9

5 ' 9

5 ~ 51,
F 7
5 ' 75

9 ' 34
11.84
10 ~ 96
12 F 48

7 ' 48

9 ' 42

11 F 06
iaaf 90
12i48

1O 76
10«i4
11 ~ 38
11~04

9 ' 46

F 44
9 ' 42
9 ' 36
9 ' 46
F 42
9 ' 52
9 ' 44
9 ' 60
9 ' 52
9+42
9.62

9 ' 60
F 60
F 60
9i60
9e60
9 ' 60
9 ' 52
9 ' 52
9 ~ "J6
9 ' 60
9 ' 68
9 ' 58
9 ' 68
9 ' 68
9 ' 68

9 ' 68
9 ' 68
9 ' 60
9 ' 62
9 ' 68
9 ' 76
9 ' 76
9I 12
9 ' 44

9 ' 52

O«100
0«100

0«100
Or

0«100

O«100
0% 100

0«100
Or

Or ipb
0«100
0«100
O«100
O«100

00100
0 100
O«10O
0%100

0«100
0 100
0%1CO

Orlop
0«100

0%100

0 100

0 100
0«100

0«100
0%100
Or 1.00

00100
Q«100
a«100

O«100
O«100

0%100
0«100
0 100

O«100

0 100
0 100
0 100
0%100

0 ~ 100
0%100
Orlop

0%100
orlop
0«100

0%100

4 ' 5

3 ' 9

4 ' 65
0 ' 71
4 ' 5

4.45
4 ' 5
OS 7

4
4 ' 5

4 ~ 5
4 ~ 25
4o55
4 ' 7

4 ' 7
4 ~ 59
F 7

F 7
4 ~ 7

4 ~ 7

4 ~ 7
4 ~ 7
4 ' 65
4 ' 7
4 ~ 7

4 ~ 7
4 ~ 7
4 ~ 7
4 ~ 7
4 ~ 71
4 ' 71

4 ' 7

4 ' 7

4e71
4 ' 7
4 ' 71

4 ' 71
4 ~ 71,
4 ' 7

4 ' 75
4o7f
4 ' 75

4 ' 69
4o7

4 ' 71

29 ~ Op
24 ' 90
29«ap

~ 20
29spp

32 ' 99
28i75
29iap

~ 20

25 ' 50
29.ao
28 ' 75
29 ~ OO
27 ' 30

29 ' 50
30i60
30 ' 60
29 ' 90

30 I 60
30 ' 60
3O ~ 60
30 ' 60
30.60

30 ' 60
3C ~ OO

3CI60
30 ' 60

30 ' 60
3pe60
30 ' 60

3P ~ 60
3P F 80
30 F 80
3pr60
3pe60
30 ' 60
3oe80
3O ~ 60
30 F 80
3P ~ 60
3OI80
3O F 80
3O F 80

3' <0
3o F 90
30 F 80

30 ' 90

30 F 50
30 ' 60
3O.8a

7 ' 60
> ~ 20
7efp
8 ~ 35
7 ' 90
7e20
7 ' f2

7 ' 25
8 ~ 72
7 ' 75
7 ' 45

7 ' 35

7 ' 30
6+71
6 ' 70
6 ' 90
6.85
7 ~ OO

6oe9
> ~ ao
6 ' 90
7 ~ OP
6 ' 99

6o9p
7olb

F 00
6 ' 95
7 ~ Op
6 ' 90
6 ' 90

7 ' 10
7ipb
6 ' 95

7opb
6 ' 95
6 ' 90
6 ' 95

6o89

6 ' 90
6 ' 90
6oe9
6 ' 90
6 ' 90
6 ' 90
6+85
6 ' 95
6e95

ufo
6 ' 99

6 ' 95

+1OOh
t1OAO
ilhOO

+ihoo
4 ihhh

0 1Cjhh
4 1 hhh

+1AOO
4 1hhh

+ ihoo

+loop

+ibop
t '1hhh
+ihhh

ilhhp

+ 1hnh
+ihhh
+ihoh

+ lhnh

>lhno
W ihhh

+ihnh
+3 Ahh

+ihhh

+ ihnh

+ihhh
+ihhh

+iAOO
tibhh
+1AOO

+ihhr
+ 1 CIAO
+'t Ahh

+ihhh
+1AAA

+thho

+1AAA

+1AOO
+1hhh
+IOAO

+iAOO
+ 1 CIAO
+'1 Oho

+1OOO
+1ooo

+10AC
+1 Ahh

+iooo

+loop
+'1OOA

2 ' 15
3

3eo9
3 ~ Ol
3 ' 31

3 ' 3
3 ' 2

312
2 ' 75

1 ~ 85
2 I 25
3e3

3 ' 32
2 ~
2 ~ 2

2
2e15
1 ~ 89

2 ~ l
2 ' o9
2+19

F 1

2 ' 2

2s29
2
2 ~ li
2 ~ 2

2m 15
2a25
2 ' 3
2 ' 29
2 ' 3
F 35

2 ' 35
2 ~ 4
2 ' 41

2 ~ 41

2 ' 45
2 ~ '5
2 ~ '5

2 ' 5
2 ' 5
2 ' 49
2 ' 55

2 ' 59
2 ~ 5
2 ' 51

2 ' 51
2 ' 55
2 ~ '5
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T I ME STAT t8N
I-AC NUHBER

DEPT
RFia

CAI C
SAL

26
26

26
27
27

27
27
27
2'7

27

27

27
27
27

27

27
27
27

27
27

27

27

27
27

27
27
2?

27

27
27

27
27
27

27
27

27
27

27
27
27

27
27

27
27

27
27
27
27

27
27

16h5
1605
lsh5

1020
1020
1030
10~0
f0~0
1045
1045
lfop

lfpp
1110
flip
1120

f120
11?o
ff>p
f110

fico
1«p
1140
1150

1150
12OO
12op
f200
1208
12hh
12h8
1218
1218
1218

1300
1300
1300
13i 0
1310
1310
1315

1315
1315
1325
1325

1325
1330
1330

1335

1335
1342

k» 4
»

k r 4

kT» 9
kT» 9

k r 4
k i 4
k i

kT»f 0
k'Ti 1 0

kT»11
k'T»11

«4F
k »4F

kT»iP

kT»12
kT»12
N «44

»44
»4$

NT»fg

kT»13

HT»15
kT»15

»4$

k -4e

4e
kTii4

kT 14
kT»f4

«4E

k »4F

i!F
kT»11
kT»11

kT»11

~ 40
»40

»40
kT»f 7

HT»f7
kT»17

k -4C
»4C

»4C

HT»f8
AT»f8

WT»19

kT ~ 19

i 5

SURF

SURF

SURF

5
8 ~ 5

SURF
2 ' 5

SURF

SURF

SURF

SURF
5
8 ' 5

SURF

F 1
SURF

4
SURF

SURF

8r5

SURF
5
9 ~ 1

SURF
5

SURF
5

8
SURF

8 ~ 1

SURF

7
SURF

SURF

1
SURF

lf ~ 00
10 ' 90
10 ~ 90

10 ~ 6O
lp ~ 6o
10 ' 60

10 F 00
9 ' 9R

ipi40
10 ' 50
10 ' 11

10 ~ 6p
ip ~ 50
10 F 08
10 ' 6o

10 ' 5p
9 ' 98

10 ~ 50
lory 50

9 ' 5p
10 ' 6h
10 ~ 6q
10 ' 40
10 30
10 6o
10 ~ 40

9 ~ 9p

10 ~ 50
10 ~ 50

9 ~ 7W

10 ' 70
10 ' 50

9 ~ 7R

10 ~ '50
10 ~ 50
10 ~ OO
10 ' 50
10 ~ 50
10ipp
10 ~ 50
10 ~ '50

9 ~ 98
10r50
10 5o
10 F 00
fpr40
lpga 5O
10 ' 50

10 ~ 50
10 ' 50

0»20
0»PO
0»?0

0»20
0»>0
O»PO

0»20
0 20
0 ' 20
0»20
0 20
0»>0
0»20
0 20
0»20

0»20
P»20
0»20
0 20
0 20
0 Pp
0 20
0»20
O»20
0»20
0»20
p»20
0»20
0»20
0»20
0»20
o»20
O»20
0»20
0»20
pi20

0 ~ 20
0»20
0 ' 20
0»PO

0 %0
0 ~ PO
O»20
O»PO

0»PO
0 ' 20
O»20
p»20

0 20
0 20

5 ' 15
5
5 ~ OR

F 2
5 ' 2
4r9
5il, 1
5 ~ 2
4 ' 91
5
'5 ~ 1

F 05
5 ' 15
5 ~ 15
'5 i 05
5i1
5 ' 2
4 ' 8

F 1
5i25
4r82

4 ' 99
5
5
5 ~ f
5r f
5 ~ 1

F 1
5 ' 12
5 F 01
4 ' 69

F 15

4 ' 7
4 ' 91
5 ' f
F 7

F 05
5 ' 09
Sii5

F 1
5 ~ 1

5 ~ 12
F 1
5 ~ 1
5 i 1'5
'5 ~ 09
4 ~ 15
5ii5
5 ~ 2

Sr 54
8 ~ 28
8 ~ 36

8 ' 72
8 64
8~10
8 F 46

Si64
8 ~ R'4

8 ~ 3O
8 ~ 46
8 ~ 38
8 ' 52
Si52
8 ' 38
8 F 46
8 ' 6O
7 ' 98
8 F 46

8 ' 66
8 ~ OO

F 14
8 ' 30
8 ~ 30
8 ~ 32
8 ' 46
8 ' 44
8 F 46

8 ' 46
8i48

8 ~ 32
~ 2o

8i66
7 ' 88
8 ' 16
8 ' 44
7rSO
8 ' 38

8 ' 42
8 ' 66
8 ' 46
8 ' 44

8 ' 5O
8 ' 46

8 F 46
8 ' 56
8 ' 44

6 ' 90
8 ' 54

8.68

O»100
P»100
00100

0 100
0 100
0 100

0 100

0 100
0»100

0 100
0»100

0 100
0 100
0 100
0»100

0 100
0»1hO

0-100
0 100

0 100
Oi100

Oilpp
O»100

0 100
0 fpp
O»100
0»top

0»100

0»100
0«1.00
0 100
Oiipo
0»100

0»100
0 ~ 100

o ioo
0 '100
0»'100

0 F 100

0-100

0 ~ 1.00
0»100

0 ~ 100
0»100

0 ' 100

0»100

O»100

0 100
0»f 00

0 100

4 i65

4 ' 71
4 ' 7

4 ' 41
4i65

4 ' 7
4 ' 7

46
4 ~ 3

4 ' 55

4 ' 55

4 ' 55
4 ' 69
4 ~ 69

4 ' 65

4 ' 65
4 ' 7

4 ~ 61

4 ' 65
4 ' 75

4r59
4 ' 59

4 ' 51
4 ' 6

F 5
4i6

4 ' 69
4 ' 6

4 ' 65
4 ' 7

4 ~ 65
4 ' 95
4 ' 3

4i4
4 ~ 6

4 ' 7
4 ' 6
4 ' 65

4 ' 7

4 ' 3

F 61
4i7

4 ' 6

4i6f,

4 ' 65
4 ' 55

4 ' 6

4 ' 55
4 ~ '59

4 ' 45

30rip
30 ~ -'3 0

30 ' 60

28 ' 30
3' 10

30 ' 60

30 ' 60

29 F 90
27 F 40
29 ~ 50
29 ~ 'S 0

29a50
30i40

3' 40
30 F 10

30 F 10
30 ' 60
30 ~ Ap

30 ' 10

30 ' 90
29 ' 90
29r90
29 F 10
29 ' 90
29rpp
29i90
30i40
29i90

30 ' 10
30 ~ 60
30ifp
30 ' 40
27 F 80
28 F 20
29 ' 90
30 ' 60
29 ' 90
30 F 10

30 ' 60
27 F 80
30 F 00
30 ' 60

29 ~ 90
30 F 00

30 ' 10

29 AD %0
24 ~ 90
29r50

29r80
28 ' 60

AD 95
er91
6 ~ 95

6 ' 99

F 05
7 ~ 10

F 10
7 ' 19
7 F 25

7 ' 30
7 ' 35

7 ' 35
7 ' 60
7 ' 50
7 ' 50
7 ' 49
7 ' 49
'7 ~ 45

7 ' 45

7 ' 40

F 52
7 ' 51
7 ' 61

7 ' 55

7 ' 51
7 ' 50
7 ' 49
7 ' 49

7 ' 45
7 ' 45
7 ' 49

F 49
7 ' 48
7 ~ 49
7 ' 50
7 ' 50
7 ' 59
7 ' 55

7 ' 55
7 ' 60

F 60
'7 ~ 55

7 ~ 60
F 60
7 ' 60
7 ' 61
7 ~ 60
7 F 69

7 ' 61
'7r 65

+1hhh
+ihoh
«lhhh

+fhhh
+ihhh

+fhOp
+'1 hhh

~ihnh
+1 hhh

+1 hhh

+ihhh

+92hhh
rihhh

+iphh
r 1 hhh

+ 1 hhh
y1 hhh

+1 hhh

+ihhh

+ihhh

+ihhh

+ihhp

+ 1hhh

+ihhh

+ 1hhh
+1ohp
+ihnh

+ihhh

+92hhh

Wihnh

+fhhh
+ihhh
+fhhh

ifhhh
+ihhh

+ 1 hhh

+1 hhh
+1 h,!h

+fhhh

+1hhh

+ihhh
+1 hhh

+fhhh
+1 hhh

+1 Ohp
+1hoh
+thhh

+fhhO

+lhhh
+fhhh

2i45
2 ' 5
2r5

1e25
1 ~ 59
1 ~ 05
1 ~ 45

0 ~ 1
0 ~ 8
1 i2
0 ~ '75

iio5

F 1
0 ~ 99
1 ~ 25

1 ' 4
1 ~ 21
1 ~ 61

1 ' 7
1 ' 7
1 ~ 49

0 ~ 65
lr65

li7
la88

1 ~ 9
1 ~ 61

1 ~ 7
1 ~ 79
0 ' 8
F 01
1 ~ 2
Or75

1 ~ 49
1 ~ 31

0 ' 9
0 ' 8
1 i15

1 ' 31

1 ' 09
1 ' 39
0 ' 79

1
f. i29
1i4
f,r4

f ~ 5

1 ~ 1
1 ~ 3
1 ~ 5
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HER.PE
RANGF READ

PHTEMP
C

CeNOUCr>V
RANGE READ

OiSSdLVEO ax~a
RANG REAL CdRR

> I e'E S TAT I {fN

L RC NUMBER
DEPT
RFAD

CALC
SALDATE4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 427

27

27

27
27
27

27
27

27
27
27

27

27
27

21
27
27

27

27
27

27
27
27

27
27
21

27
27
27
2>

27
27
27

28
2g

28
2R

28
2$
28

28

28
2g

28
2g

28
28
2~
2W
2R

134?
1342

13%6
13~6

1346

141 0

i«ip
142O
1420
14?5
14?5

1425
14«O
1 440

f 4«5

15vp
15cq
1510

1510
1520
1520
1525
1525

1535
1535
1535

lbap
16no
16ho
1615

161 5

1615
lpnp
ldnp
1020
10?O
102O
10? 5

lo?5
10? 5

103a
10%0

1030
10>0
10«5
1045
1055
'! 055
11ci5

4 r
4 r
M %5A

M r5A

M r5A
MTr21

vT 21
MTr22

HT 2>

r r 3
M r 3

kTr23
HTr23

MT' 24
MTr24

25
kyar 25
O'Tr 26

HTr26
Hlr 27
HTr27

HTr28

M7r28

P P k r
M r

r

4 r 4
M r 4

4

HTrin
MT
Mgr

MTr
MT»

Mlr
MTr

H'T ~ 6

Mf ~ 6
MTr 6

MTr

7
HTr 7

MTr 8
MTr
M r

%AS

SuRF

SuRF

3
SURF

suRF
5

SURF
5

SURF

2 ' 5
SURF

3 ' 5
SURF

SuRF
2 ' 5

SURF

1 ~ 5
SURF

0j

9
SURF

5
9

SURF

9
SURF

5
SURF

5
lo

SURF

11

SURF

1.'0

SURF

2 ' 5
SURF

2 ' 3
SURF

10 ~ 50
9 ' 6h

10»lh

10 ~ 00
9»50
9 ' 50

9 ' 50
9 ' 60
F 40
9 ' 50
F 40
F 50
9»50
9»5b

F 40
9»50
4 ' 40
9»40
9 ~ 3h

9 ' 30
9 ' 40
9 ' 20
F 50
9 ' 50
F 40
9 ' 20
9 ' 50

10 00
F 80
9 ' 7p

10e50
10 F 50
10 F 00
12 ~ On
11 ~ 1 {}

11 old
10 ' 20
10 ~ Oh
10 ' 5b

10»2~
10»OO

10 ~ Sn
10 ~ 00

td ~ Ob
10 F 00
10 ' Sp
10»50

10 F 50
10 ~ 24
10 ~ dh

0 20
0 20

pr20
0 20
Pr?0

Or20
Or20
0 F 20

0 20
Or?0
Or20
Or?0
dr20

Or20
0-20
o ao
Or 20
or20

Or20
Or?0
dr20
Or20

0 AD ?0
pr20
Or?0
Or 2.0
Or20
Or20
or20
0 20
dr?0
dr20
Or20
0«20
Or 20

Qr?0
grad
0 ?0
Or 20
Or?0
0 20
Or?0
Or20

Or20
Or20
Or'20

0 20
dr20
Or20

5 ~ 11
5 ~ 4
5 ' 3

5 ' 35
5 ' 52
5 ' 6

5.eh
5 ' 52
5 ' 65
5 ' 61
5»7

5 ' 71
5»5
5»51
5»55
5 ' 61
5 ' 8

5 ' 85
5e8

5 ' 75
5 ' 55
5 ' 7

F 6
5 ' 7
5 ' 79
5 ' 75
5»55
5 ' 59
5 ' 5
5 F 49
5 ~ 1'5

5»t

5»09
4»9

5
5 ~ 1
5e2
5 ' 2

F 4
5»2
5 F 25

5 ' 35

5 ' 3
5»2

5

5
4 »8
4»85
5*2.

8 ~ 48
8 ' 94
8 ~ 84,

b»86
9»i4
9 ' 26
9 40
9 ~ 18
9 ~ 36
9 ~ 28
9 ' 44

9 ' 44
9 ' 10
9»12

F 18
9 ' 28
9 ' 56
9»66
9»60
9 ' 48
9elh
F 40
9 ' 24
9 ' 40
9 ' 56
9 ' 48
9 ' 16
9 ' 26

9 ~ 10
4 08
8 ~ 52
F 44

F 42
8 ~ 22
8 ' 28

F 48
8 ~ 60
8 ~ bh

8 ' 94
8 ~ 54
8 F 68
8 ~ 86
8 ' 78

8 ' 54
8 F 28
8 ~ 32

8 ' 30
8»00
8 F 06
8 ' 64

dr!00

0 100

0 100
Pr100
Oridp

Orlop

0r 1,00
Or 100
Orlop

0 100
0 100
Or 1 00

0-100

0 100

0 100

Or!00
Orldo

Oi 1.00
Or!00

0 100
Orlop
pr100
Oridp

Or!do

0 100
Or100
Or100

Or100

0 100
0»100
0 100
Or100
0 100
Oi100

0 top
Orioo

0 100
0 100
0 100

0 100
Or 100

Or 1 00

Or 100
Or ipd

0 100
Or100
0 ' 100

Orlop
O»100
Or100

« ~ 6
« ~ 65

F 45
4 ' 65

4 ' 7
4 ' 69

4 ' 71
4 F 55
4 ' 7

F 7
4 ~ 71

4 ~ 71
4»69
4 ~ 71

4 ~ 7

4 ~ 75
4 ~ 75
4 ' 65
4 ' 75
F 7
4 ~ 75

4 ' 75
4 ' 75
4 ' 75
4 ' 75
4 ~ 15
4 ~ 7

4 ~ 7

F 7
4 ~ 65
4 ~ 65
4 ' 7

4 ' 4
4 ' 7

4 ' 55
4 ' 7

F 7
4»7

4 ' 8
4»7

4»65
4 ' 7

F 8
4 ' 7

4 ' 55
4 ' 6

4 ' 5
4 ~ '55

4 ' 6

?9 ~ 90

30 AD !0
2" ~ 60

30 F 10
30 ~ 'Sp
30 ' 40

30 F 80
29 F 50

30 F 50

30»50
30 ~ "0
30 ' ho

30 F 40
3O.80

30 F 50

30 ' ho
30»90

30 ' 90
30 ~ 10

30 ' 90
30 ' 50
30 F 80
30 F 80

30 ' bo
30 F 80
30 ' hp
30»80
30 ' 50
30 ~ '90
30 F 50
30 ~ 10

30 ~ 10

30»gp
28 F 20
30 F 50

29 F 50
30»50
30.SO
30 F 50
31 F 10
30 F 50
30 F 10
30 F 50
31 F 10

30 F 50
29»50
29»90

29 F 00
29 ' %0

29 ~ 90

7 ' 65
7»60

7 ' 55

7 ' 60
7»59

7»55

7 ' 59
7 ~ 59

7 ~ 61
7»60
7 ~ 59

7 ' 61
7 ' 60

7 ' 61
7 ' 60
7 F 60
7 ' 59
7 ~ 61

7 ' 60
7 ' 61
7 ~ 61
7 F 65
7 ' 65
7 F 65
7»60
7 ' 61
7 ~ 60
7+60
7 ' 60
7 F 50
7 ~ 51

7»55
9 ' OS
4 ~ 25

F 15
9 ' 55
4 ~ 7'5

F 55
9 ~ 75
9 ~ 95

9 ' 35
9 ' 75

9 ' 90

lb.10
4 ~ 65

9 ' 93
9 ' 50
4 ' 90
4 ~ 95

+1hhh
+1nnh
+ '1 nhh

+1nhh

+1hhn
+ 1hnh

» 1hnh
+1hnh

+thon

+1nnn
+1nnh
+lhnh

+1hhh
+1hhh

+1 h00

+1 hnh
+1hhn

» thhh
+1nnh

+1hnh

+thhh
+thon
+1 hhh

+thon
+thnn
+fnnh

+ lhnh

+thnn

+ 1.hhh
+loon

+ thon
+thon
» ihhh

+ ibhn
+'1 hhh

» 10hh

+1 hhh

+thon

+thI,h
+thon
+thon

+thon

+1 bod

ilhnn

r] hhn

»thnb

+ 1 hhh

+thnh
+ 1 hhn
+'1 hnb

1»6
1 ' 69
F 55

1 ~ 65

1 ~ 7
1»89

1 ~ 91
1 ~ 71

1 ~ 8
1 ' 69
1 ' 79

1 ~ 75
1 '59
1 ~ 7

le9

1 ~ 95
2 ~ OS
2 ' 11
2»h5

2»1
2 ~ 11
2 ~ 15

2 ' 11

2 ~ 15
2 ~ '!

2 AD !5
2 ~ 1

2 ' 1

2 ~ 1
2 ' 1

2»o5
2 ~ 'f

i»3

1 ~ 6
1 ~ 8
0 ~ 9
1 ~ 3
0 ~ 3
O»65
1
0 ~ «5

0 ~ 5
0 ~ 9
1

2
0 ~ 85
0 ~ 85
1»1
F 1
1 ~ 68
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0 20
0 ' 20
Oi20
0% 20

Oi20
0020
Oi20
Oi20

9 ' 7%
9 ' 75

10 ' 20
10 ' 20
10 ' 20

Oi2n
9+50
F 80

f0ef5
10 ' 15

9iig
9 ' 50

Oi20
Oi20
0 209 ' 50
0-2010 F 00

9 ' 75 0 ' 20
9 ' 70
9 ' 50
9 ' 50
9~50
F 00
9 ' 50
9e30
8 ' 9q
9 ' 50
9 ' ip
8 ~ 75

9 ' 50
9 ' 2R
8I7%
9 ' 5o
9 ' Oh

9 ' 40
9 ' OO
9 ' 50
9.On
8 ' 75
9 ~ 50
9 ' 2%

0e20
Oi20
Or20
0020
0%20
0"20
Oi20

OS 20
0 ' 20
Oi20
Oi20
Oi20

0%20
Oi20
Oi20
pi20

0~20
0 ' 20
Oi20
Oi20

Oi20
Oi20
0-20
0~20
0%20
Oi20
0 20
Oi20

0020

0~20

8 ~ 50

9 ' 30
8 ' 80
9 ' Sg
9 ' 2w

9 ' Oo

9 ' 7%

9 ' 25
9 ' 2%

Oi20
0020

9 ' 50 Or 20
9 ~ 2~ 0~20

2$

28
28
28

2W
PR

2>
2 jt

28
2+

28

2~
2~

2R

28
2$
28
28
28
2R

28
28
2%

2W
2g
2R

28
28
2R
28

2$
2W
28
28
pg

2w
2$
28
2R

28
28
2$
24

2<

28
2%
2R

28

28

iio5
lfh5

1. 125

1125
1. 125

112'5
1150
1150
1155
1155

1155

12o5
12n5

12z7
52o7
1211

1211
1211
1237

1 237

1242
1242
1242
1250
1250
12~0
1258

52%8

5258
t3h2

13o2
13o8
1308
1314

1314

1314
1320

1370
1320
133O
1330
13~3
1343
1343

1350
1350
1350
14@a

1400

e

e o 5
4 e

r 5
e

e

HT~25
4T«25

clTe 26

HT ~ 26
HTe26
4Te27

HTi27
HT i2$l
HT~28

P Pi 1
P s

4Ti49

HTe49

HT ~ 48
HTi48
HTa48
P rff

P off

ifi

HTe46

HTr46
IT~46

P ifp
P «10
HTe45
HTe45
P r

P e 9
P e
P e

P r
P e

P r 7
P e 7

4Ti39
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P sf7
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HTi36

HTr36

9 ~ 5
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SURF
5

9 ~ 8
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5
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SURF
3e5

SURF
3
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5

fo
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6
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9
SURF
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8
SURF

6
SURF

7
SURF

6
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6 ' 09
6e28
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5 ' 9
5 ' 95
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5 ~ 8
5 ' 7
5 ' 7

5 ' 7
5 ' 75
5 ' 85
F 85
6I05
5i9
6

F 05
s.es

5i95
6
5 ' 9
5 ' 9
6
5 ' 75
5+98
5+9
6
5e9
5 ~ 9'5
6
5 ' 85
5 ' 95
5 ' 95

5 ' 95
6.2
5 ' 75
5i9
5 ' 98
5 ' 8
5 ' 95
6 ' 05
5 ' 65
6 ~ 1

8 ~ 78
8i78
8 ~ 96
8 F 88
8 ' 96
8 ' 88
8 ~ 94

10 ~ 08
10 ' 40

9 ' 48
9076
9 ' 84
9 ' 36
9 ' 60
9 ' 44

9 ' 40
9 ' 44
F 48
9 ' 66
9 ' 66
9 ' 94
9 ' 74
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9 ' 94
9 ' 66
9 ' 76
9e 76
9 ~ 76

9 ~ 76
9 ~ 9Q
9 ~ 57.
9 ~ 86
9I74
9 ' 90
9 ' 76
9 ' 82
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9 ' 82
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4 ' 7
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F 7

4 ' 7
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4 ' 7
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4 ' 75
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30 ' 80
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7 ' 70
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7 ' 40
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5
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5
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SURF

2

SURF
5
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SURF

3
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8
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5
S.e
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5
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7 ' 20
7 ' 20
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yo40
7 ' 40
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2 ' 5

2 ~ 6
2 ~ 5
2 ' 4
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2 ' 4
2 ' 4

2 ' 4
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2 ' 4
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2 ' 32
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9
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9e50
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lpe40
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9 ~ 7'8

9 ~ 7W
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1. 0 ~ oh
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fpe20
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9 ' 9h
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0 F 20
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5 ~ 1
5 ~ 4
5 ~ 2
F 2
5 ' 05
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5 ~ 4
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5 ' 2

Sep
5 ' 25
4 ~ 6

F 1
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5 AD ]5
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5 ' 15
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5 ~ 2
F 25
5 ' 3

5 ' 3
5e3
5 ' 4
5 ' 35
F 25
5 ' 3
F 25
5 ' 2%

5 ' 25
5 ' 5
5 ~ 5
5 ~ '5

5 ' 7
5 ' 59
5 ' 7
5 ' 65
6 ' 09
F 8
5 ~ 6'5
5 ~ 8
5 ' 82

F 11
5 ' 95

5 ' 85
5e9
5 ' 65
5 ' 82
5 ~ 8
5.85
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8 ~ 48
8 ~ 36
debo
9e00
8 ~ 72
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8 F 54
8 ' 62
8 ~ 72
ee78
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8 ' 94
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8 ' 72
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9 ' 44
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4 ' 7

4 ' 6
4 ' 6

4et
F 55
4 ' 62
4 ' 65
4 ' 6

4 ' 65

4 ' 7
4 ' 6

4 ' 65

4 ' 7
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F 68
7 ~ 6'5

F 61

7 ' 71
7 ' 65

7 ' 70
7e70
7 ' 50
7 ' 50
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Section II � Sus ended Matter

Water samples used for the determination of suspended
matter were collected from the surface and subsurface at most
sites where water quality parameters were measured  Figure 3;
Table II!. A clean, polyethylene bucket was used to collect
surface samples and 10-1 Niskin bottles for subsurface
samples. One-liter subsamples were stored in clean polyeth-
lene bottles, and filtered, as soon as possible, through
weighed pairs of 0.45 micron millipore filters. The total
weight of the suspensates and the weight remaining after com-
bustion at 550'C to remove non-skeletal organic matter were
then obtained. The method used for suspended. matter determina-
tions has been described by Manheim and others �970! and
Summerhayes and others �976! .

Suspended matter data in Table III is presented in the
following manner;

Date.

Local time.

Station Number.

Sample depth in meters.

Water depth in meters.

Total amount of material deposited on the filter.

Volume of water filtered.

Total amount of suspended matter per unit volume
in mg/L.

The amount of organic material present [i.e.
total  mg/L! minus inorganic  mg/L! in mg/L].

Percent organic.

The amount of inorganic material present  i.e.
non-combustible material! in mg/L.

The number of the filter used. for the analysis.

All data is presented in the order in which the samples
were taken during the course of the study.
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TABLE Il~

SUSPENDED MATTER DATA

pages 37 - 48
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@ATE% ABRUPT yI4LUHE TOTAL 9RGANtp ~ Ik.jRGAS F]LTp R
DFRTM SUSPEH F jl.YFR MG/E ~G/L RR >AN IG/E NlIMI3FR

STATI~N
NUMRE'R

SAHP

QrFT

I-295
195

2 ' 580
le9QC
I ~ 853
1 ' 842
2 ~ 4'7]

2 ' 15
1 ~ 98
1 ~ 76
le75
2 ' 31

833

lapp

95O
955
93'R

1 ~ agn
~ o3g

~ E j~
~ 719

1 e 467

1 ~ 520
1 ~ 05

1 ~ 238

1 ~ 126
1 F 203

49 F 48 1QOP 49 ' 4>Q 12 ~ 42Q 37eC'ba
A /36
~ Q3g
~ F44
~ +@7

2 ~ +8i

SURF
SURF
SLIRF

4 ' 8

6 ' 1
SURF
SURF

3 ' 9

5 ~ 1
SURF

5 ' 4

8 ' 5
3 ' 4

B4R
BAR SURF

1> ~ 2

12 F 2

BAR
fAR

12
ll

ll

11
il

11

11

ll
11
11

11
11

11
12

ll

12

11
11

li
ll

ll
11

11
11

11
li

11
11

11
11

li
12

11

11

ll
11

11
11
11

11

11
11

11
ll
12
12
12
12

2»
2"

26
26
26

26
26

26
2".

26
26

26
2".
24

26
26
2c,

2~

26
26

26

26
26
pc
2~

2<
2A

2+

26
2<

26

26
26
26
26

26
26
26

26
2»

26
26

29
29

29
29

15~5

16OO
12n5

IIC5
jlp5
lin5
1123
1132
1142

1132

1132

llv7
Lj ~2
1155
12'


1202
1202
1219
12?5
122%

l225
1238
1246

1246
1246

1246

13o3
1305
13Q8
13na
13QH
1'3r 8

! 326

233p
1335

1343
1343

1343
1354

14aO
14OO
24OO
1433
1433
1433
1433

13p5
13n5

j 395
1 325

1
«

1
2

3

3
3

«
r

6
«7

7
r 7
«

~ 9
q

r 9

«lp
rll

11
«21

11
«12

«23
3

«3

3
3

«14

15
'1 6

a 17
17

«17

«19

«L9

«j9
«

1

SURF

F 2
SURF

5 ~ 2
8e2

9 ' 4
S URF'

SURF

5 ~ 2
8 ~ 5
9 ' 4

SURF

SURF

SURF
SURF

4 ' 8

F 1
SURF
SURF

Se7

7 ' 0

SURF
SURF

5 ~ 5
8 ~ 5

7
SuRF

S LIRF

SuRF
7 ' 7

8 ' 2

F 4
SURF

4 ' 2
4e2

9 ' 7
9 ' 7
9 ' 7

9 ' 7

ep
9 ~ 7
9 ' 7

9 ' 7
9 ' 7

~ p
~ p
~ Q

6 4
6 ~ 4
6 ' 4

~ p
7 ~ 3
7 ' 3
7 ' 3

~ Q
2O ~ 0

1.O ~ 0
j. 0 ~ Q
IQ ~ Q

~ Q

eP
9 ~ 7
9 ~ '7

9 ~ 7

F 7
eQ

~ Q
~ p

6e4
6 ' 4

6 ' 4

eQ
5 ~ 4
5 ~ 4

5 ' 4

¹¹¹¹
IQ ~ Q

lp ~ Q
la ~ 0
1 2 ~ 4
12 ~ 4
j 2 ~ 4
12 ' 4

1 e43
1 ' 89
2 ~ 53
1 ~ 54
6 80
2 ' 3C
1 ~ 42
le56
1 ' 60
2 F 20
2 ' 95
2e21
1 ~ 17

~ 99

2 ' 78
1 ' 44
1 ~ 76
2 ' 72
1 ~ 56

2 ' 21
I e4j,
le68
2 ~ p7

~ 76

ie49
PE Q9
1 ~ 18
1 ~ 47

~ 98
~ 84

2 ' Q2

6 ' 61
~ 88

1 ~ 88
F 02
1 ~ 81
1 ~ 67
I ~ 35
peip
3 ' 35

F 16
~ 83

1 ~ 70
~ 85

95O
955
955

96O
15OO

42'
865

945

95p
97O

138Q
835

94Q
83O

15QO
945

95O
955
965

15OP
lppp

89C
84O
58O
93O
940

sap
95O
96O
935
975

20QO
947

15OO
925

25pg
15OO

92a
95Q

1SOO
1050
IQ30

99O
lp34

1 ~ 51C
2 ' 9%/
1 ~ 6CQ
le6OO
4 ' 53C
5 ~ 476

1 ~ 642
I ~ 65j
I ~ 680
2 ' 160
2 ' 137
2 ' 647
I ~ 245

Ie2~3
I e8e!3
1 ~ 524
1 ' 8~3
2 ' 848
2 e616

I ~ 473
1 ' 4jp
1 ~ 88Q
2e460
I ~ 320
le6OO
2 ' 22p
2 ~ 0'30

I ~ 540
j. e02C

~ 9OO
2e070
6 ' 610

~ 9>9

F 2%3
1 ~ Ih3
I ~ 2r,7
le1$3
1 e467

2 ~ 2lp
2 ~ 23Q
1 ~ I n5

e 8Q6
1 ~ 717

~ 8>2

~ 869

1 ~ 144

~ 751
~ 917

1 ' 548

3 ' 895

le 129
~ 623
~ 886

1 ~ p47
~ 872

1 ~ 691
e474
~ Q74
~ 721
~ 756

lelbn

I ~ 69%
~ ppn

e6lj
~ 832

I ~ 309
2 ~ 617

~ 968
~ 524
~ 97+

1 ~ 94n

~ 75Q
~ 750
~ 333

1 ~ 12n
1 ~ 8ln

~ 698
~ 742
~ 593

~ 752
~ 335
~ 995

2 ~ 467
~ 953

~ 62<
~ 509
~ 719
~ So~

5' g
67 ' Q

61 ' 0
4~ep
25 ~ n
Pa ~ Q

8 ~ p
47ep
57 ' Q

24 ' Q

68 ' 7
37e5

48e5

4peR
63 ~ 9
3~ F 1

6e2
3.4 ~ 9

49 ' 6

6? ~ 6
59 ' 6

~ Q
41 ~ '5
5~ ~

69 ' 6

65 ' a

7' 9
32 ' 7

95 ' 6
48 ' 7

7' 5
37 ' 1
R4ei
27e 4.
75 ' 2
59 ' 2
53 ~ 7

62 ' 3

3V ~ 0
6+ ~ Q

66 ' Q

4' 0
SR' 5
63 ~ 1
41 ~ 9
61 ' 4

1 ~ gQ 1
~ 911

] ~ ~@ Q
~ 794

1 ~ 213
2.26=

~ Ag 

~ 771

I ~ 11~
I ~ 13~

~ 76
~ A9g

1 ~ 15I!
~ np
~ >69
~ Q jg
~ <7-3

~ ~40
~ %40

j. ~ C7 8
I e F41,

~ nfl

~ 79 !
~ 271
e56%

e95n
4e~pp

~ 231
~ c21

~ wiq

~ 779
~ 472
~ 743

I ~ 975

~ 49q
~ 297
F 08

~ >! 7

aa9q
Qgg

~>4v
>8 4R
>84'.

>%47

2~53
w854
~85~

9<6~

><6<
v~64

v~6
7'867

>6'

~$6 f
pQ7.
.-71
r872

P873
wa74

pQ7p
><7*

~S77
ya7»

g279
~$57

>~59
p%6p,

7862

>A81
>882

~s81

2%84

~>85

v~86

F987
wR8s
>889

7849

285'
PRSj
44l7
4418

4426
441,9



� 40�

QATAR T INE

E.RC
WATER A'MRUNT y~LUHE TOTAL BRGANIC
DiEPT4 susPEk F[I TER ~G/L ~G/L,

STATIRN

NUMBER
IK9RGA "iI F Il TFR

ORGAN HG/L NUHBFR
SAHP

QEPT

«AQUA
~ 93/

1 ~ 45g
~ '95 2

~ F�q
~ 74?
~ C, Cl 7

] ~ 11'1

~ Qdd
2 ' 89p

I-195

Irfg5
I -l. 95

16 ~ 270
1 F 304
1 ~  8?

3 ' 160
3 ' 57q
3 ' 4g9

~ 69?

F 2?q
~ 746
F 670

3 ' 14Q
11 ~ 69'

12
12

12
12
12
12

12 1 11 1 1 ] 1 1 1
1 1 1 1 1 1 1 1 1
1 1

1 1

1 1 1 1
1 1

2?
2"
2~

29
2"

2929 5 4 5
6

6 6

6

'14t 0

140

14g5
I 4 n5

f530
IP qi

15 S5

14»5

1425

1425
14>5

l4:C
]45'
'I 460
14<gh

15+0
1540

950
g»d
g~o
9WQ

'1 0 '0 . !

I Q .35

1O-<5
10~5
liCP

1102
l]»2

Ifap
11??

Il?2

l 1?2

1122
I]43

I]43
I]43
I]r~

12nd
12nd
120".
1205
1227
12?7

12?7
12?7

1325
13? 5

1325
1345

H H H H

H H H H H H H H H H
H P P P a P P
P P P P P

P P P P P P P P P

Ei 4R

R4R
B4R
r 4

r r

5

r r 4

a r

r r r r r
r

3
r 3

3
r

1 1

r r 11
11

rff

lj
r 9

r r
r 9

7
7

r 7
r17

SURF
suRF

4 ' 8
4 ' 8

's URF

SURF

1? ~ 2

SURF
4 ' 8
7 ' 9

F 1
SURF

6 ~ 2
8 ~ 2
'3 ~ 4

SURF
7 ' 6

SuRF
4«8

7 ' 9

F 1
SURF

~ ~ 1

8 ' ?

SURF
4 ' 8

7«9
F 1

suRF
5 ' 5

8 ' 5

9 ~ 7

SURF
6 ~ 4

> ~ 7

suRF
. ~ 4

RE 5
~«7

SURF
? ~ 1
5«l
6 ~ 4

SURF
3 ~ 9

5 ' 2
SURF

5 ~ 4,

5 ' 4
5 ' 4
'5 ~ 4

12 ~ 4
12 ~ 4
lp ~ 4

F 4
9 ' 4
9 ' 4

9e4
9 ' 7

9 ' 7
9«7
9 ' 7
9 ' 4

9 ' 4

9 ' 4

9 ' 4
9 ' 4

9 ' 4
9 ' 4
9 ' 7
9 ' 7

F 7
9 ~ 7

9 ' 4
9 ' 4

F 4
9 ' 4

lpga 0
id ~ 0

]deo
]Q ~ 0
10'0

i.p ~ 0
10 ~ 0
10'0

10 ~ 0
]P«0
10 ' 0

lO ~ 0
6 ' 7
6 ' 7
6«7

5 ~ 7
i5 ~ 5
5 ~ 5

5 ~ 5
5 ~ 2

~ 83
1 ~ 65
j,«86
1«49
1 ~ 30
1 ' 19
1 ~ 00
1 ~ 87

~ Qo

F 40
f6 ' 8]

? ~ 53
2 ' ]7
3 ' 62
4 ' 29

3«60
f ~ 68
>«80
1 ' 43
1 ~ 39
4«80

14«48
~ 91
~ 20

3 ' 50
3«76
1 ~ 64

1 ~ ll
3 ~ 71,
F 4]

1 ~ 17
1 ~ 82
3«7$
5 ' 24

1 ~ pb
~ 81

3 ' 40
3 ~ 97

1 ~ 44
~ 36

3 ~ 33
4 ' 22

~ 66

j ~ 11
? F 42

~ F 00
? F 07
5 ' 56

7 ~ Q6
~ 45

1050
1060

945

960
1058
1057

930
<040
]030

935

940
iOQQ
1018

885
~d !h
]O30
1000

1020
]057
1010
1000
1030

106O
iof5

935

1000
1066
1023
1010

960
1065
103+
1015
1030
1060

1010
965
9' lj

1O62
1000
]O]O
1005
1060
1015
loop
1020
1056
10O5

935

1050

«790
1 ~ 557
1 ~ 9c8
1 ~ 5%2
1 ~ 2?9
1 ~ f26
1 ~ 075
] ~ 798

~ OQP
4«7]0

]7.880
2 ' 53P
2 ' f32
4 ' 090
4 ' 740
3 ' 5~0
1 ~ 680
8«6 7
i«3~3
1 ~ 376
4 ' 80P

14 ' 050
~ 898

~ ]97

3 ' 740
3 ~ 760
f ~ 538
1 ~ 085
3 ' 670
4 ' 590
1«Q98
f ~ 7<8
3 ' 695
5 ~ 0%7

~ 9<]

~ 8qp
3 ' 5?3
4 ' ]~7
f ~ 356

~ 360
3«297
4 ~ 1,99

~ 6'P3

094

F 4~0
2 ' 941
1 ~ 9i 0
5 ~ 532

7«5~]
~ 4?9

~ Qpn
~ 6f9
~ 509
~ 6QP
~ 559
~ 384

~ 478
~ 687

«QQQ
1.880
]«6]p
1 ~ 226

«550
~ 93h

1 ~ 170

AD ]81
~ 692

?e399
«607
~ 706

]«66h
? ~ 36r

~ 139

F 000

1«070
i«260

~ 473
~ 528

1«130
1 ~ 390

~ 066
~ 448

1 ' 139

l«763
~ 387

~ 5p9
l ~ 911
1 «Rdq

~ 588
~ 116

~ QOQ
~ QQQ
~ ]6?
~ 156

1 ~ 036
~ 902
~ 6]p

1 ~ 562
1 ~ 087

~ 236

~ Q
39 ~ 8
25«8
q$ ~ 7
45 ' 5
34 F 1
44 ' 4
3Q A %

~ 0

40 ' 0
9 ' 0

48 ~ 4
?~ ~ Q

22 ' 7
p4 ~ 7

"-' 0
41 ~ 2
?7 ~ 8
44 ' 8
51 ' 3

34 ~ 5
16.8

16 ~ 3
~ Q

?8 ~ 7
33 ' 5

30 F 7
48 ~ 6

30 ~ 7
30 ' 4

60 ' 0
25 ' 4
30 ' 8
34 ' 7

39 ad
65 ' 9
54 F 2
4l ~ 4

43 ~ 3
32 ~ 2

~ Q
~ Q

26 F 1
14 ~ 3

42 ' 8
30 ' 7

3lei
2'I ~ 2
f 4 ~ 4

55 ~ 1

~ 719
F 000

2 ' 67h
2 ' "PQ
1 ~ p6R

~ Pg7

2 ' 540
3 ' ?PQ
1 ~ 03?
1 ~ 31Q
2 ' 556
3 ' 324

«604
~ ?73

1 ~ 61?
? ~ 352

~ 768
~ 244

~ QPQ

~ PQA
~ 46f
~ 938

1 ~ 384

2 ' 039
1 ~ 350
3 ' 970
6 ' 463

~ 193

4420
4421
442?
4423
4425
4426

44 24

445~

45Q7
4%09
4444

4513

4443
4434

4433

44Q9
4406

4»pe
45] >

44Q4

4514
45]»

4411
4407
4504
4505

4401
44p5
4471
4474

44Q2

4403
4478
4479

44Q8
44]Q
4491
4492

4413
4454

4490
448%
4449
4489

4483
44]5



LBC

STATtRN

NUmRER
SAMP rIATQR Ar18UNT VRLUHf
'3FPT PEPTH SUSPEhi FILTER

TOTAL 8RGAN1C g INBRGAhl FfLYFR
~G/L MG/I ORGAN MGfL 4UN8ER

~ 0{20
~ OOA
r907

2 ' 45!
F 670

~ %7/

~ %79

~ {IO0

~ {IOA
~ 38q
~ 160

1 r 943

2 ~ 448

4r16+
~ 2 IR

~ ?23
F 85?
5 ' 36>

1 ~ 120
~ 33~

10 ' 470

22.593
?f ~ 966 12 ~ 563

1 ' 255

~ Sf4
e 7~7

1 ~ 124
~ 514

3r 310

~ 309
r387

2.927
~ 495

~ 340
~ 840

1346

2346

1410
1410
1410
1435

1 435
14~5

14a5

25CO
1500
15OP
15ag
151a
1545

15+5
25+5
1545
2OPO
1OPP
1OPO
1 Qwr
f0+7

10+7

11'1 1

1111

2111
1132

1132
f132
1.153
21%3
1163
1213

1213
1213
2240
1240
1240
1. 305
23OS
13a5

1322
1322
134C

1340
1340
2400
24OO

14{ O

P F17
P 17
P «19
P e19
P 19
P e25

P P .25
P P e 4
P r 4
P e 4
P o

SEN~F

P 1
P r
P r

1
P -19
P «29

«29
P e]7

lr
P F27
P e 7

P a 7

p e 7
P ~ 9

p P e 9
P -ff

P af f
P a 3
p e

P e 3

p

P P «f5
P r14
P il4

p SEWRF
SE WFIF

2

P P
3

W e 3

w e 3

3 ' 6
4r8

SURF

3 ' 3
4e5

SURF

? ~ 7
5 ' 8

7 ~ 0
SURF

rp
F 1
7 ' 3

SURF
SURF

4 ' 2
7r3

Sr5
SURF

Re 3
4r5

S LIRF'

3 ~ 9
5 ' 2

S LIRF
4r4
5 ~ 8

SURF

3.0
7.6

SURF
4 ' 8

9rf

SURF
4 ' 8
9 ' 7

SURF
3 ~ 3
r.e

SUPF
3 ' 3
7e9

SURF
SURF
SURF

4e8

F 1
SURF

4 ' 2

8 ' 5

'Sr 2

5r 2
4 ' 8
4 ' 8

4 ' 8
7 ' 3

7 ' 3
7 ' 3
7 ' 3

F 6
F 6
7r6

F 6
8 ~ 8

a.e
8 ' 8

8 ~ 8
4 ' 8
4 ' 8
4 ' 8
5 ' 4

5 ' 4

5 ' 4

F 1
6 ~ 1

7 ' 6
7 ' 6
7 ' 6

9 ' 4
9 ~ 4
9 ' 4

9 ' 7
9 ' 7

9 ' 7

7 ' 9
7r9
7 ' 9

8 ' 2
8 ~ 2
~ ~ 2
8 ~ 8
8 ~ 8
9 ~ 4

~ 4

9r4
8 ~ 8

8 ~ 8
8 ' 8

? ~ 24

F 25
1 ~ 48

3 ~ 93
4 ' 55

r99

1 ~ 0'5
0 ~ 34

5 ' 38
~ 75

~ 33
? ~ 7f

3rp8
6 ' 55

~ 65

r86
6 ' OO
7 ' 3p
1 ~ 91

~ 98

10 ~ 84
1 ~ 29
1 ~ 09
4 ~ 84

1 ~ 71
1 ~ 96
4 ~ 7f
'1 ~ 02

e85
5 ' 27

f ~ 29
F 04
4 ' 29
2 ' 2f

~ 48

4 ~ Qf,

fr73
1 ~ 33
6 ' 97

] F 05
e6O

7 ' 38

6 F 48

1 ~ 33
a 5'5

6 ' 69

1 ~ 18
~ 52

3 ~ 18

955
1040
1094

995

990
1028
1015
1030
2005
1024
1011

10OO
99+

505
10O9
1022
1000

1000
1020
2040

9PO
2035
1000

910
1040

985
880

1030

1015
995

lp35
1000

89O
850

1015
910

1065
1000

910
1037
1013

875

270
295

106C
1070

990
2050
1010

960

2 ~ 346
3r125
1 ~ 353

3 ' 95p
4 ' 6OO

~ 963

1 ~ 034
3 ' 243

5 ' 353

~ 732
~ 3'? 6

Pr71O
3r095

1' 97O
~ 644

~ 841

MOOG
7 ' 3pp
ir87O

~ 942

ifr7<O
1 ' 250
1 ' 090
5 ' 319
f ~ 640
1 ~ 9~0
Sr352

r990
~ 837

5 ~ 2'96

fr250
1 F 040
4rS2O
2 ' 6OO

~ 473

4 ' 407
1 ' 62O
1 F 330
F 650
frpf3

~ 592
8 ' 434

OOOO
OOOO
F 446

1 ~ SOO
1 ~ '930

~ 385
r455

OOOO
F 000
~ 34'9

r166
~ 762
~ 64>

8 ' 806
~ 436
~ 618

le148

1 ~ 938
r753
~ 607

1 ' 310
~ 802
~ '510
~ 000
~ 685

r597
~ 904
OOOO
r38P

1 ~ 628
~ 478

~ 479

F 000
2 ' 497

~ 278
1 r'567

~ 512
F 492

rOOO

F 000
r487
~ OOQ

~ 0
~ Q

3 ~ 0
38 F 1
42 ' p
4a ~ O
44 ~ 0

~ 0
~ 0

47' 7

Spr9
28 F 1

20r9
67 ' 9
67 ' 6
73 ' 5
19 F 1
?6 ~ 5

40 ~ 2.
64 ' 5

11.rP
64' 2
46 ~ 8

~ 0

41 ~ 6
3prg
16 ~ 9

~ O
45 ~ 6
30 ' 7
38 ' 3
46 F 1

rO

96 ' 0
58 ' 7
3S ~ 5
31. ~ 5
37 ~ 1

~ Q

~ 0
82 ' 3

~ 0
62 ' 5
57 ' 2

75 ' 3
28 F 4
44 F 1
66 ' 2
25 ' 5

~ 448
~ RQq

OOOO
~ 959

1 ' 39?
4 ' 448

rnOO
~ 456

3 ' 668
~ 77~

~ 561

OOOO
~ 104
~ 196

2r IIII4O

1 ~ 11?
~ +38

~ OO {I

OOOO
~ 1OS

~ OOQ
8 ~ 49>
9 ' 4pg

~ 946

~ 127

4 ' 84g
~ 629
~ 174

2 ' 473

449R
«99

4412

4501
4502
4455

445O
4495

4496
4452
4451
4481
4482
4458
4453
445'
44 75

4476
4472
447?

4503
4469

447'
45OO
4461
446?

4484
«63
4464
4486
<46'
4466
«93

4460
4435
448O
4467
4468
4497

44 37
4436

4494
4487

4488
4428
4427
4477

4430
443?

eROs



42

T[vp
LAC

STATION
NUMRIQR

T!4TAL I IRGAN[C g I NBRGAU F tl TFR
~G/L Mb/L BRIAN i" G/L NU "1BF R

NATE'R AM+LINT VRLUHE
DEPTH BUSPFN FILTER

gAWP
ppPT

QATAR

2 2 1

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3
3 3 3

3 3 3 3 3 3 3 3 3
3 3 3 3

7 7 7 7
7 7 R

CI

CI I
0

fo

ip
1".

fa

lo
fo

1 10
2'

I"
1'
2"

11

21
12
21

12
II

11

24?0
14? 0
24yp
]4«O
14«q

I « s 0
]3 ~5
23 <5
1 3'45

te?0
te>C
26~C
]pip

IQ10

22~0
12?0
ll?C
1295

] 2>5
22~5

2415
241'5

2415
260~
I 6."�
lect
22 Qp
2? <p
22~0
2330
2330
23SQ
24«0
24«Q
24«p

25 ~p
1618

2608
I 0 " 7

IQ07
I QI-.7

12]9
2219

1119

22I 7
t217

H H H H H H H H P P P P P
P P P P P
P P H

H H 4

h H H P P
P P P P
P P

P P P A P

5

s 4
~ 4
e 4
ie 4
ia

5
e

21
et]
-11

 R

e 9
is 9

-17

et 7
ej7

is

is 4

ie 4

4
is 4 g
e«8
ie4S

1

1
is

3

3
3
3

is

a 9

e 9

4
e

SURF
4 ' 8

QADI
SURF

3 ~ 9
8 ~ 5

SURF
7 ' 9

F 2
SURF

R ~

9 ' 4
$ URF

w ~ 2

SURF
6sj
7 ' 3

3 ~ 6

SURF
+ A 9

SURF
Re5
4 ' 7

SURF
7e9

9ri
SURF

Se5
9 ' 7

SURF
8 ~ 8

fp
SURF

RE 5
9 ' 7

SURF'
9 ' 1

29
SURF

9 ~ 2

Iz
SURF

9 F 4

SURF
5e7

7 ' 0

SURF
7 ' 3

9 ~ 4
9 ~ 4

F 4
8 ~ 8
8 ' 8

8 ~ 8
ae4
9 ~ 4

9 ' 4
9 ' 7
9 ~ 7

F 7
10 ' 0
I  sj ~ Q

10 0
F 6
F 6
7se

~ 2

5 ' 2
5 ~ 2

10sp
IP ~ 0

10 ' 0
9 ~ 4

9 ~ 4.

9 ' 4

IC ~ 0

2' Q
10'0

10 0
2' 0
jp 0
tp ~ 0

2' 0
]0 ~ 0
Ipei
Ip ~ f
IQ ~ 1

20 I
10 ' I

IQ I
9s7
9 ' 7
9 ' 7

7e3
7s3

7 ' 3
8 ~ 8

~ 8

~ 97

2 ' 93

4 ' 32

].17
]sl9

2P ~ 39
3 ' 82
4 ' 88

]2 F 49
3s22
3 ' 62

F 80
< ~ 70
4 ' 72

6 ' ?6

4 ' 91
4e95

ih ~ 34
4eSR
< ~ 04

4 ~ 09

« ~ 48

1" ~ 02
3 ~ 74

F 00
3e79
2e85

3 ~ 39

]3 ~ 62
?e90
4e10
6 ~ li

3 ~ 2Q
F 50
4 ' 50
4 ' 23
3 ~ 85

4 ' 25

3e79
3 ~ 55

3 ' 87
js32
3 ~ 70

25 ' 32
4e 27
4 ' 14

~ ~ 31

~ ~ 21
3 ~ 74

9f7
20?3

925

2053
2025

8'S 0
922
9+0
959
9O2
968

932
1020

9gg
1030
2005
1020
]QQQ
f0'~

95O
990

j. Q I 0
1005

920
SOQ
S~Q
7~5

805
780
905
895

905
900
SWQ

800
85%

940
82'5

870
795

805
840
785

82'
840
860
855

76'
83~

2 F 05
pe864
4 ~ 6'7Q

Ill]i
I ~ 272

26 ' 34Q
4 ~ ],40
5 ~ 19G

1 2 ~ 9+0
3e570
3 ' 730
6 ' 22p
5 ' 5~0
4 ~ SPQ
6 F 080
4 F 800
4 ' 900

'10 ' 34C
4s869

~ ~ 3]Q
6 ~ 15C
4s5] p
4 ' 46Q

29 Spq
4.67'

sphp

3»p
3 ~ 800
4s210

27 ~ pep
3 ~ 2 »Q
4 ' 5RQ

6 ' 7<C
3 ' 560
3 ' 9RQ
5 ' 62P

4 ipp
5e ia10

4 ' 360
4 ' 470
4 ' 8]p
3 ' 9«p

4 ' 720
28.6RQ

4 ~ 9c,p
4 ~ Stp
5 ~ 0~0
4 ~ 2»Q
4 ~ 4RQ

~ 592

2 F 601
tep5q

s59g

~ 532

2 ' 650
3a900
2 ~ 890
3 ~ 160
1 ~ 490

F 000

2 F 800
2 ' 02g
2 ~ RSQ
1 ' 590
2 ~ 350
1 ~ 360
2 ~ QSp
1 ' 220
I ~ 29 "1

I ~ 240
jsR3p
t ~ QPQ
3 ~ 740
2 ' 38q

F 000
2 ~ 380
is590
I ~ 440
«e210

2 F 490
1 ' 620
'? 570
1 ' Sbp
I ~ 63q
]. ~ 4 10

2 F 000
I ~ 520

~ 870
2 ~ 399
l e «90
ls270
ie350
jr540
3 ~ 520
1 F 800
2 ' 240
I ~ 18 st

2 ~ 33, 
1 ~ 430

55 ' 9
55 ' 9

22 ~ 5
53 ~ 3
4» ~ 4

].G ~ 1
94 ' 2
36 A %

26 ' 4

4' 6
~ Q

29 ' 0
36 F 1
39 ~ 0
26 ' 2
27 ' 7
2Y ~ 7
jp ~ 4
2» ~ 0
24 ~ 2
2Q ~ 2

«,s 2

??. ~ 3
jl ~ 9
ajar! ~ 9

~ 0
?7 ~ 4

4,2 ~ 8
34 ' 2

2' 6
46 ' 6

35 F 1

3' 1
50 ' 6
41 ~ t
2'5 ~ f
40 ' 4
36 ' 9

16 ~ 9

3]e9
33 ' P

24 ' 3
34 F 2
32 ~ 7
IRe9
36 ' 2
2% ~ 9
23 ' 4
32 ' 5

32 ' g

~ 467

1 ~ ?6~

3 ~ F21
~ 4 I

~ F 40
23 ' <~q

~ P«q
3 ~ R+ 1

8 ' Rag

2 ~ I1RQ
~ pop

4 ~  a>r
3 ~ P 7m

2 ~ 941
4 ' «~q
l»Sq
3 ~ g«n

9 ~ ~ 6 a
3 ~ F»q
4 ~ 1N q
4 ~ o] q

? ~ 9R �
3 ' 460

26 ~ P60
2 ' ~on

~" IP

3 ' 64p
2 ' >20
2 ' 770

13 ' 35c

ie7tp
2 ' 97m

4 ' tSq
2 ~ >69
2 ' 15m

4 ' 220

2 ' 950
2 ' 59q

4 ~ RSQ

1
2 ~ oR '1

3 ~ F 4 j
2 ' ~9q

25 ~ teq

step
3 ~   7q

3 s R 7'
2 ' R9q
3 ' 05a

444 9
4431
4526

4«38
4«39

4511
L 24I»

424]

4] 4+

«243

«127
4]2R

«1 29
«»95
«q96

413~

«t 3w
«577
4578
4574

4~5+

4%57

«%58
454m
464a

4544

4553
4S54
4%55

4S59

«56~
4561
4572
4572
4»73

458~ 
«  Sj

4SS?

4583
4584

«59'
«w9~

4600
459>
«%93



DATF T IYE
LAC

STAT IdN
NLl4'9 E R

SANP
QpPT

WATER AMWU~T VdLUHE TdTAL dRGANIC W, INSRGAN F ILTFR
f! EP TH SUSPfhl F I LT<R HG/I NG/I dRG Ahl MG/L NUHBFR

2 15p6 ' 840810
905
885

940
87 

925
875

705
865

795
780
810
760

5e2PQ
4 ' 840

F 260
4 ' 39Q
4 ' SQO
6 ~ 970

4 ' 6?p
6 ' 54Q
3 ' 970
4 ' 350
«e2PQ

1 ' 33<
1 ~ 490
2 ' 5]O
1 770
1 ~ 230
1 ~ 660
1 ' 960
1 ' 69a
1 ~ 920
2 ' 99h
2 ' 39g
1 ~ 88n
1 ' 780
1 ~ 770
3 ~ 190
?.QSC
2 ' 17h

2 ~ 2j g

3 ~ 5PP
3e930
8 ~ 5QQ
4 ~ 6>Q
4.400
6 ' 38Q

840
870
805

705
770

3 ' 780
4 ' 580

1 ~ 340
] F 040

910
fQP5

ie4ia4 ~ 8?0830
5 ' 760 2 F 120850
5e79Q ? ~ 840815

~ 9Sp
1 ~ 59q

~ 720

~ 490
~ Sep

3 ' 620
5 ' 260

ip30
2050

e7509 ~ i ip1065
4 ' 73Q
6 650
4 F 620
4 ' 670
5.7«p

F 6<0
6 F 080
3 ' 8AQ

1 ~ 270
1 ' 720
2 ~ 08g
1 ~ 310
1 ~ 160

~ 53h

~ 920
1 ~ 960

106P
j 030

790
860
855

890
]090

9O5
9 ' 7%0 3 ~ 630
5 ' p3Q
2 ~ 760

2 ~ 160
1 ~ ]40

825
975

3 ' 870
~ 98n

1 ~ 730
2 ' 320
1 F 590

1 ~ 450
2 ~ 32h

? ~ 25O

ii
21

11

lf
1]

1]
]1

11

21

11

if
12
12

22
2?
12

1P
2?

1P

22

i2

2P

1?

ip
12

12
1 2
12

22

12

1'P

]~
2~
1%

12f 7
13f3
1313
1313
f «r5

f«r4
] 4,-5

]5,2
]5"2

]5l 2
]5?w

955
9r,g
9cw

11ho
]] :n
]leap
1] ~Q
1 ]-C

j]ef
1]w]

]]«j
11 55
1]RS

]2f6
1216
i?~5

]2
124]
f. 241

1248
1248

]2g8
]3p5
13
]3SQ
133p

1330
]3+4
]3m«

13%3
2363

12no
12CC
f2' 0

12«Q
]3rd

]3~5

P r

P ri 7

P «]7
P r]7
P r 3
P r 3

P r 3
r

5
H r 5

~ 4

H r 4

4
H

H r 4

H r 5
r 5

H 5

HT 25

P 1
2

P r

HT ?8

HTr28
P ri6
P r16
HTr34

HT 34
P

P rj4

P s 3
P r
P

HTr30
HTr30
H 5
H r 5

r 5
4 r 4

r

4T 11
HTrji

BAR
PAR

I 195

BAR

BAR

8eS
SURF

4 ' 8

0 ~ 1
SURF

9ei

la
SURF

A ]

SURF

~ j.

10
RF

7e9

9 ~ 1
suRF

7 ' 3

8e5
SURF

~ Q

SURF
7e3

8 ~ 5
SURF

1 ' 5

SURF

6 ~ 1
SURF

7e3
SURF

7 ' 0
SURF'

7e6
8 ' 8

SURF

F 2
SURF

7 ' 3

8e5
SURF

8 ~ 8

SuRF
?ei

SURF
11 ~ S
SURF

3 ' 9
SURF

11 ' 5

8 ~ 8
6 ~ 4

F 4
6 ' 4

i' i
10 F 1
10 ~ ]
1Q F 1
10 1
10 1
j 0 ~ 1
20 F 1
ip ~ 1

9e«
F 4
9 ' 4

8 ' 8

F 8
8 ' 8
3 ' 3
3a3

8 ' 8
8 ' 8

8 ~ 8
1 ~ 5
ie5
6 ~ 4
6 ~ 4

F 6

7 ' 6
7e3
7 ~ 3

9 ~ j
F 1
F 1
4 ' 5

«e5

F 8
8 ~ 8

8 ' 8
9 ~ 1
9.1
Pe]

F 2
if ~ 5
ii ~ 5

4 ' 0

11 ' 5
11 ~ 5

9 ~ 54
4 ' 72
4 ' 28

6 F 82
3 ' 82
F 12
6 ' ]Q
? ~ 95

4 ~ Qp

5 ' 20
F 10
ReSp

3 ~ 19
? ~ 96
F 42
6 ' 84
"ie 7p

F 20
4 F 92
0 ~ 44
4 ' 62
4 ~ QP
4e90
«e72
F 54

iles 09
3 ~ 97
3 ~ 73
5 ~ 52

9 ' 7p
5 F 02
5 ' 85

3 ' 65

4 ' Op
4 ' 92
3e28

6 ~ 63
3e52
8 ' 43
4 e 15
PE 69

27e35
3 ~ 21,
4 ~ 54

3 ' 08
3 ' 96
3 ' 07
5 ' 93
3e75

AD 88

975 4 ' 66P
95p ]i ~ 610

2070 3 ' 710

840 3p ~ 56Q
950 3 ' 380
915 4 ' 960
coo 5 i~p
SSS 7 ~ 1«Q
570 5 ' 39p
895 F 6>P
630 5 ' 9'RQ
595 ]«e9?0

31 ~ 4
?6 ~ 4

3a ~ 8

29 ' Q
4' 3
27 ' 4

23 ~ 7
46 ' 8

36 ' $
29 ' 4

SQ ~ 0
54 ' 8

4« ~ 8
5ae7
45 ' Q
37 ' 6
4' 4
49 ' 4

3' 6
35 ' 5
P? ~ 8

29 ' 3
36 ~ 7

49 ~ 2

20 ' 5
13 ~ 6
29 F 4
� ~ '7

17 ' 6
8 ~ 3

27ep
25 ' 8
44 ' 9

28 ' 2
20 ' 2
14 F 3

9 ' 2

49 ' 0
3> ~ 3
43 ' 1
41 ' 3
11 ~ 9
2< F 0
34 ~ 8

4%e]
22 F 2
86 ~ 5

21 ' 9
38 ' 9
15 ~ 1

4 ~ 69h
3 ' 89p
3 ' 35h
5 ' 15a
2 ' 62n
3 ' 27h
Se4]h
2 ' Ppp
2 ' 93n
4 ' 620

98h
1 ~ 96n
2 ' 32n
1 ~ 7«p
2 ~ 1 6'

5 ~ >jp
2 ' 57n
2 ' 23n
4 ' 17n
3 ~ 44a
3 ' 54n
3 ~ 4]n
3 ' 640
2 ~ clSO
3 ~ '7 in

10 ' a8a

2 ~ 99p
3 ' 130
4 ' 3«n
8 ~ 36a
3 ' 46n
4 ' 930
2e54n
3 ' 36n
4 ' 58n
3 ' 16n
5 ' 52a
1 ~ 98a
F 1?a
2 ' 87a
le62a

28e69n
2 ' 4ap
3 ' P3p
2 ' 81a
Se55n

~ 720
5 ~ 18n
3 ' 63h

]pe67h

«59+
4137
«138

«139
«586

4587
«588

«S62
«563
«564
454%

4547
454m
4549

«55p
«565
«566

4567
4534
4535

«57«
4q7a,

«576
4536
«837

4132
4133

4540
«541
413n
4]31
4589

459o
«59f
4538

4539
4568
4%69

4~7n
4551
«552
«S32
4533

45i7
«S]8

4525

4526
«829

«520



44

wATPR AMl4UhlT V~LVMK TOTAL ORGANIC g INBRrAS F ILTFR
0~PT~ SUSPE~ FILTER ~GrL ~G/U 8RGA~ ~GrL ~..I~HFR

TI F
I ~C

STAT I I' t

QQMRpR PFRT
DATP

2 ' 180
4 ~ Zap

F 7%0
9»9%0

23«]~Q

~ 6r a
? ~ 74h
c ~ 4Cq
7 ~ c,~q

1]»~2
2 ~ ".3>

4 ' ?9p
! ~ af '!

3 3 3 3 3 3
4 4 4 4 4 4 4 4 4 4
4 4 4 4 4 4 4.
4 4

4 4 4 4 4 4 4 4 4 4

]~
1"

]C

]~
f p
1"

Zc,

25
24

26
24

2<
2~
2'

2~

2h
2%

27

27

27
27

27
27

27

27

27

27
27

27

27
27
2«

27
27

27

27
27

27
2R
2~

2~
2R

28

28
ZQ
28

1.4>5
]5r z
15" 0

lp~,
2 Q-"

12 ui

]]e !
1 32',!
1 30m

l 5,-.:,

2545
2545
262-

161r

161"

1 pe".
1 her
1 3 4 I-I

1344

'1 41
s4zq
]41,~

14<h
144-j

15  >

15? ~
]5~",
154

1 J

20 ;.

]6?-

16? �",

16?�
1 0,'"

f ph5
2 0 '5

10 35
1035

]C~5
1110
]110

TA+RP
I 195

I- 195
4 f.' AR

PAR
TA4RQ

I 295
t.' AR

h PAR
P rf7
P »17

3
P a

R a 3
a

3
4 e

a 4

W r 4

e 4
4

a 4

~ 4
e
a

H 5
Ta?]

a 3

4

WTr?4

HT ?8

1
R r

1

5
e 4
a 4

a

WT 20
ATaf 0

»IT» 6
HTa 6

e 4
4 a 4

SuRF
S !RF

2 ~ 2
SuRF

S ! RF

SgRF

9 ~ 4

S ! RF
5 ~ 4

F 6
4 ' 8

S iRF

2 ~ 2
9 ~ 4

q iR F
7 ~ 6

~ ~ $
S iRF

7

SIRF
7 ' 9

9 ' f
Si!RF

8 !RF

7«9

3 ~
SJRF
SgRF
S !RF

S gwF
~ 2

a ~ 4

SCARF
7»9

9 ' f

S !RF
e ~ 2

9 ~ 4
S! jRF

~ F 1

6 ' 4

SdRF

tq ~ 9
1?e 2,

7 ' 3

1 ~ Q
? ~ 2
9 ~ 2

1Q ~ 0
10 ~ 0

iep

3 ' Q

F 4
9 ' 4

5 ~ 8
ei ~ 8

F 1
F 1
9 ~ 1
a ~ 7

'9 ~ 7

9 ~ 7
o ~ 1

9»f

F 6
7 ' 6

7 ' 6

F 4
a ~ 4

9 ' 4

3 ' 6
F 4

F 4

3 ~ 6
3 ' 9
? ~ 4

q ~ 7
9 ' 7
9 ~ 7

9 ' 4
a ~ 4

9«4
9 ~ 8

9 ' 8

6 ' 7
6 ~ 7

6.7

12 ~ 4
f 2 ~ 4
12 ~ 4

$t ~ 8
8 ~ 8

1 ~ 20
> ~ 83

6 ' 24

< ~ pi

1 ~ 72

" F 05
5 ' p7

6 F 01

1 ~ 62

2 ~ 58
1 ~ 51
2.39
2 ~ 12

? F 01

]«81
3»77

? F 09
? ~ 78

4«29
2' ~ QZ
4 ' 08

5 ' 39

2»]j
? ~ 31
3 ' 18
3 ~ 61
? ~ 85

3»p5
3«54

2 ~ 68
1 ~ 57
? F 21
3 ~ 29
>»24

2 ~ QQ
3 ' P9
? ~ 69

7 ' 48
3 ~ 47

1. ~ 88
3 ~ P5
? ~ 79

2 ~ 10
?«42

ZeQ1
2«20
~«76

? ~ 60
? ~ 35

55O
66C
925

605
610

560
1050

695
765

203Q
1020
1O3'
1 Q15
2 Q5h

941
2020
1042

725
873

1050
925

foist
lop5
203~

9qP

toto
fp5Q
]02R
103
1O4'
1015
lp70
t 03'l
1 06/
1045
2 p35
f 0
]of+

fofp
92 R

lppp
1030
fp?C
fQ3h
2030
104"
2055

840
940

3 ' 070
5«760
7 ~ ZaQ
7 ' 86h

2 ' 57C

f«46Q
1 ~ 3~0

2 ' Q?0
2 F 140

]«77
~ 62"

2»8ap
3 ~ 10.0
4«pao
2«1»�

4 ~ 040

5»360
2 ' 030
2«5"0
3 ' 150
3 ' 440
2 ' 78p
2 ' 980
3 ' 39C

1 ' 650
1 ~ 470
2 ' 130
3«090
2 ' 0"0
1 ' 930
F 070
2 ' 650
7 ' 160
3 ' 44h

2 ~ 0". 0
3 ~ 2~ '

2 ' 710

2 F 0~0

2 ' 350
1 ~ 9<0

F 100
3 ' 560
3«QRQ
2 ' 5np

? ~ 18h
t ~ %5h
1 ~ 30 !
2 ' 38q
1 ~ 36h
1 ~ 54h

1 ~ 470
1 ~ 38Q
1 ~ 500

~ 640
f»R50
1 ~ 44h

~ 760
»78h

1 e 2PQ
1 ~ 03h
l ~ 55h

2 ' R8q

«92p
1 ~ 65Q

~ 860
~ 990

1 ~ 7ph
F 720

1 ~ 3]h
2 ~ 650

~ '9Qh
1 ~ 760
1 ~ 8ZQ
1 ~ 7prl

~ 74 h
~ 72p
~ 63h

? ~ 26g
~ $8C

1 ~ 79h

1 ~ 7QQ
f. ~ 210
1 ~ 21'.3

f r ~50
1«42h

~ 89h

1 47n
?.060

«840

~ 540
~ 910

f«22$
2 ' ?Qn
1 ' 050

36 ' 0
2 9 ~ ?
24 ~ Q
f 1«3

5r, 0
2» ~ 5
2 R ~ 9

f 9 ~ 1
up ~ 7

~ p
98«7
55 F 4
38 ' 7
RAN� ?

e Q ~ 0
4? ~ 7

«Q
ZQ ~ 8
40 ' 3
39 ' 6
24 ' 5

32 ~ 7
3~»5

5' 5
5? ~ 5

26»Q
6> ~ 1

61 ' 6
5.J ~ Q
44»6

49 ' Q
29 ' 4

7' 3

43 ' 0
9% ~ Q
55»3
45 ' 8

if' 9
46 F 1
69 ' ?
27 ' 4

54 ' 2
~, I

36 ' h
27 ' 9

43 F 4

34 ' 3

71«3
4? ~ 2

~ 93n

~ Qpn
~ I 2�
~ 62

f ~ ?4q
~ 941

~ 74h
2 ~ r",7 e

2 ~ ?6n

?e440
1 ~ 3?c!

3 ~ 6&0
1 ~ 3]h
f. «24'

1 ~ "PQ
2 ~ <4q

1 ~ 02'
] ~ 140

1 ~ 7qp

~ 910
~ 750

2 ~ 5pp
~ 830

1 ~ 17h
~ 1 4q

1 ~ >7,q
1» 44h

~ a5h
1 ' ~90

~ F%q

2« >6 '1

2 ~ ?40

1« "2:~

1 ~ 410

2 ~ 34'
~ F9q

1 ~ 45g

4%3,
4~27

452~

4~21
4 +22

ui31

4%29

4S23
4624

42 55

4154
u15o
4153
4152
42 5 '

41'51
4147
4]4+

u]9~
4197

429>
uo5a

4?6h

u609

4? 7 a

46] "I

4612
4614

427f

4? 61
4? 6-

4263
4199
4?QQ

425 
41 6n

4159
4C,Q

46p5

4606

4?5>



45

WATER AgqUNT VOLUME TOTAL ORGAN]C g INRRGAN FII Tc'R
'CDEPTH susPEN F]LTFR ~G/L ~G/L ARRAN HG/L 4UYBER

T]rE
L8C

STAT]~N
NuyP,ER

SAHP
QEPT

hAgi=

865

1050
] 06P
2032
2020
]OSO
1p55
203p
20~5
1035
10«p
1040
1040
2065
1000
1045
1050

1040
1025
1025
102%
1020

2 ' 020
2 ~ 3~0
F 270

~ QOC'
1 ~ 8~0
2 ~ 06C

3 ~ QPQ
3 ' 220
«ol60

]. ~ 020

F 540
2 i160
1 ~ 8QQ
F 080
3 ' 330
1 ~ 570
1. ~ 740
] ~ 460
2 ~ 110
1 ~ 360
] F 4]Q
2 ~ Opp
2 ~ 010

~ 000
1 ~ 8ip
1 ~ 500

F 000
~ 88h

~ 540
? ~ «QP
pe52g
'2 ~ 800

~ 370
1 610
1 ~ 590

F 620
F 000

2 ' 670
~ 91p

1 ~ 190
~ 670

fo350
1 ~ PQQ

~ «80
~ 59h

F 160
395 22 ' 63Q 28 ~ 630

2~
2A
2<
2 Pl

28
2 R

2%
2 k
2 4

28
pk

2<
25;

28
2$
2 J 

2O
2%
2R
2~
2<

2$
2+

28
2~
24

2»

2<
29
2%
po

2>

29

29
29
29

29
2>
29

P9
2"
2~

29
29
2q
23

29
p~

29
pa

1 110
11-jo
ffRQ
2130
If~a
1208
1215

1215
1215
1247

125 g
12</
]PS'
13'2

131.4

]3<0
13'30
2330
13~0
]340
f350
1415

1435
I«45
1 455

15 ,
2545

10


1125
I 1.>5

1230
1230
1246
1 3r.p
1300
1314

1335
13«8
f348

14~3

14j6

1«16
1434

�45
1468

1512
I '521

I 521
1536

W i 4
e 5

5
W e 5

HT+25
Hrepp
p
p a

0 ~ 1
Hr~«9

11
A ef 1

«fp
P e 9
p

P e 7
9 ~ 7

P e17
p 17
V if 7

P -19
P e2 5
SEWRF
P 14
P e
p s

H e

10
H i 4

r 4,

W ~ 5
H i 5

Hri 28
p a

1
HT~25

HT~«9
P ~ 11

~22
P efp
0

P e 9
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Section III � Bottom sam le locations and size anal ses data

For purposes of this investigation, 92 grab samples
and 28 cores were collected from 116 stations in New Bed-
ford Harbor and its approaches  Figure 4! . Grab samples
were obtained with a Smith-MacIntyre Grab and cores with a
2-meter, 6.5 cm. internal diameter gravity core. Subsamples
of grabs were taken from the top 10 cm, except where pronounced
differences between surface and subsurface layers within
the grab existed. En these cases, subsamples of individual
lithologic units were collected. Cores were sampled at
20 cm intervals and at obvious lithologic breaks. All sedi-
ment samples collected during this project are stored at
Woods Hole's Data and Earth Samples Center  D.E.S.C.! .
Subsamples are available upon request.

Standard techniques were used to determine the size
components and other physical and chemical parameters of
all samples  Nilliman and Barretto, 1975!. Size analyses
were limited to the determination of the percent gravel,
sand, silt and clay. The sand and gravel fraction of se-
lected samples were examined by binocular microscope to
determine their gross character. The clay fractions of a
large number of samples were examined using standard x-ray
diffraction techniques.

Sand and gravel fractions were found to consist of vary-
ing amounts of shell fragments, rock fragments and sometimes
coal. Rock fragments are granitic in nature. Sands tended
to be quartzose with varying amounts of shell and rock
fragments. Subangular grains of feldspar and some coal
can also be found in the sand fraction. Variations within
both the sand and gravel fractions tend to be those of degree
and not of kind. Useable x-ray diffraction patterns were
obtained from only those samples having a high percentage
of clay. The clay mineral fraction of New Bedford Harbor
sediments was found to contain only chlorite, mica and minor
amounts of quartz. Since the variations in the relative
amounts of these minerals present is small, data for indi-
vidual samples will not be presented.

The data contained in this section are presented in
the following manner:

Station number

Station location; latitude, degrees and minutes N.;
longitude, degrees and minutes W.

Uncorrected water depth in meters.

Percent gravel, sand, silt and clay in the sample.
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STATION POSITIONS FOR BOTTOM SEDIMENT SAMPLES'-

41'38'

41'36' .

4 1'34'

4 1'32'

  Depths in feet at mean law water !

70'56' 70'54' 70O52 70'50

Figure 4. Core and grab sample locations
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Brief description of the sample and other comments
relating to the sample.

Certain abbreviations were used to facilitate the
inclusion of sample descriptions in the format used for
this data file. These abbreviations are as follows:

BLK � Black

BRN, BR � Brown
CR - Coarse

FN � Fine

FR � Fragments
GR - Green

GRAV � Gravel

GRY � Gray
MD � Medium
MD � Mud

OLV � Olive
SHL, SH � Shell
SHLY � Shelly
SLT � Silt, silty
SND � Sand, sandy

All data are presented as consecutively-numbered stations.
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C

«C
h  '

100

CAT
  ilT
wT

2~

26
27
PR

,27

'1

2

4 2

e hp
5 9

-222

TF
TQfJ

.,r4

30

31
32

32 A

3v

35

'~32
r 3p

i34

41
41
41

4 i
4 e

41

41

41

~1
41

41

41

f I
41
41

41
41

41

41

41
I

r rj
41

4]
41

~ 1

41
41
41

41

41

41

41

2 ~ 32
3? 31

32 ' 3~
32 ' 54
32 ' 80

33 ' 07
~ 35

33 ~ 51
33 ~ 7'1

33e87

34 F 04

34 F 02

~ Cp
14 ~ 01

~ Qh
gg ~ 7R

3 q ~ 5
33 ~ 3<

33e]5
33 ~ 2?

~ 01

33 F 09
33 F 07

33 ' C4
'0 3 ~ 4 5

33.45
F 00

epp

mph
F 00
~ 0'3

~ 0$

eOG
~ OQ

33 61
33e7R

3' 9?

34 F 07

F 00

34 F 2}

34 ' 22
34ell
3>e5R

~ QQ
37 ' 29

36 ~ 80
Rhe6 !

36 ~ 2R

70
70
70

70
7C

70

7p
70

70
7n
70
70

7Q 0
70 0
7 pt

70
70

70
70

0
70
71

70
70

10 1 n
V
0

0 0 0 0
70
7Q
70

70 0
70
70

70

7P 0
70
70
ir

70

55 ~ Q2
R4 ~ 32
53 ~ 78

~ '7 R

52eh2
g 2

5] ~ 40

WG ~ 14
49 ' 49

48 ~ R5

49 ' 50
49 ' 9

~ QQ
5 j ~ 59

~ QP
51 ' 20
Rle79

R2 ~ 42

53 ~ Ci4
53 ' RC

~ QQ
44 ~ p5
r5eqR

55 ~ 48
55 ~ 76

R5 ~ 76
~ AQ

~ r1 0

~ 00

~ 00
F 00
~ r10

~ I'! 0
~ '30

~ hp

%5 ~ 14
54 ' 44

53 ~ R5

53 ~ 91

F 00
5? ~ 55

2 ~ R7

52 F 92
51 F 79

~ r10
<4 ~ 34

54 ~ 35
>4 ~ 14

~ 75

11 ~ 0
7 ~ 6
4 ' 8

10 ' 9
12 ' 7

9 ' 7

20 6
8 ~ 2
9 ' 7

9 ' 7

7e6

9 ' 1

F 2
~ 0

F 2
«0

7 ~ C
9e7

~Q ~ 9

10e3
8 ' 5

~ 0
9e]

F 5
6 ' 1
6 ' 4

6.4
~ p

~ 0
~ 0
~ 0
~ 0
ip

~ 0
~ 0
~ 0

F 9

9e1
8 ' 2

F 2
~ Q

12 ~ 0
7 ' 9
7 ~ cl

9 ' 7

~ C
8 ~ 5
3 ' 6

4 ~ 5
4 ~ g

24 0
13

0 6 5 3 7 2 0 7
11
19
fi5

35

21

0 0
48

$2 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0 0

37

9 0 0 0 3
0

84
67

0
82
20

89

86

90
68

85 0
78

83
75

41

60
72
66

35

37 8
25
26

?0

12 0
15
10

10 7

10 8 9
11

4

29
31
96

C
58
23
79
98

0

44
45

29

0

6 6 0
3

65 3 5
18

8 0
10

4 2 2 3 5
20
62

45
10

23
55
53

59

61

0
66

72

61

70

65
70

69
68
75

53

52 2 0 3
52 8 1

0

0 9
37

60 0

0 2 3 7
0 4 2 2 9

22

2�

7

20
21

21
27

29

18
26

23
24

23
22
21
21

18

17 h 2
2l

4

0 7
1 R

19 0

OLV GRY SLT SND w SH FR
OLV GRY CR SND

GRAVEL BOTTOM
CR Te MD sND w sH FR
OLV GRY T8 Bt K
OLv GRY TO BLK sND w gH

OLv GRY MD SND
OLV BR MD SND w SH FR
Ol V BR MD SND w SH FR

Mn SNC w SH FR
HARD 88TTOM

MD sND w sH FR

GR SND RLK TO BR w SH FR
BOTTO~ RF GRAP GRAVFL

CR SNQ RRN TO GRY w GRAY
SAND FROM BOTT'~ 6r GRAB
BR T8 GRY GR Shra w sH FR
BLV T~ BLK FN SND w SH F
BRN T9 r3RY MD w SH FRS

BLK
S4rLY

MQ BLK SND SUBS JRF ACE
GR BR T8 GRY ~LT
sl TY MD w SH FR

OLV GRY T~ BLK SLTY MD
8LV GRY T8 BLK CLY MD

MUD DARK OLIVE GRAY

5Y 3/2 SHE'LLS + SHELL
FRAGMENTS

47CM SHFLL HORIZON
LENGTH 129 CM

OLv GRN T8 Rt K MD w SHLS
BRN T8 BLK SLTY MQ
CR SND OLV GRY w SH FR
GR w SHLS
SXD FROM GRAB BOTT%+
OL,V T~ BLK MD AND SND
SND SHLS AND G
BRN T9 OLV GRh' Shjl

ROCKY BOTTOM C~VERF 0
F INE SAND N~ CORF,
8LV GRN MD SHLS + ShrA ILS
OLV GRY TO BLK SND ~'3

OLV GRY T~
BLK M3 TO SND MC ~i SHLS
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STATI~~ CA~ITCC1E L4NGITVOE DFPTi PERCENT IN FRACTION
SIi'1Bc I' Cc  , >IN ~>F G I i]N Uw'CBR GRA VFL SANO S ILT CI 4 Y

L I THBLBP~Y CR IRF N ~ S

g7 i3F
'17

0 6 1
22
1639 9 0 6 0
02

14
~ 9

37

0

41
4!

4 8
44,43

v1
v1

4~ ' 44

4r

4 ~ >46

4 v1
41

«1

!

CATP-- i

u
C,:,

Q7

~'. C

  ~ 4

F1
"-o 1

6~

ie

6*

67 C
rtI

!  a

�C
PATC4~
CuTT..~
*o io~

id~
70 '6"'

7]
7 ~   7

7 ~71

SND W GR + SHI FR
BLV GRN SND SHi FR

SLTY SND SWL
SNDY SLT ~LV GRU SHL FR
SNDY ALT BLV GRS SHL FR

BLV GRN TB BLK SLTv SNg

vl
41

v1
v 1

go ~ 1 g
$5 ~ 64

~ ]g

34 ~ 71
34 ' 47
34 ~ 2 1

34efk

34i04
34 ~ Pf
%4 ~ 44
74 ~ 74

QP,
gP ~ 2 

age

~ 8]

3o ~ ]«
3f. o 4R

qo ~ 44

F 00

~ UC
0

34 ~ 4Q

%v IR>

34 F 60
04 ~ 64

34+6«

pe 4R

h4 ie~

34 ' f7
45 ~ 07

3« ~ 26
3< ~ 4R

Q fi

~ 7P

3oif9
~ Qti

.0 ,
~  '�

~ 0 0
~ 0C'

~ CI0
34 ' 74

35 ~ 14
3« ~ bf

3b 13
3o' ~ 6]

37 ]

70
70

7  i

7h

70
70

70
70
7 +

70
70

70
70

70 0 0
70

70
70
7g
70

70
70
7A

~G
70

70

70

7Q 0
70
70

I

0 0 0 0
70
7a

70
70
70
7 +

~ «I9

«3 ' 76
«3 ' Pg

c.3 ~ z

~3 ~ ]5
c,3 ~ 7Q

«4 ~ 30

«4 ' 91
c 5 ~ c;«

«eea4
t78

P5 ~ 2«i
g,4 ~ 7p

v' ~

5 ~ 48

«5 ' $8
«g ~ «7

~ "l 0

~ .,IC
~,10

«g ~ 7p
~ CA

Q4o4f
~ «0

<A %7
«2 ~ '! 5
«'q ~ I 4

«3 ~ 4«,

«g ~ >0

5 Q ~ �5
«4 ~ 42
«3 ~,';p

~F 24
~ OQ

«F 25
r 3 ~ 55

'10

<r.

~ 00
~ 00

o,'1 0
~ Pr
~  'i P

51 ' ~]
51 ~ +R

gp ~ !
52 ~ 3g
«2 ~ AQ

52 ' ~0

7 ~ 9
6 ' 7
7e6

8 ' 2

F 1
6 ' 7

7 ~ 0

F 2
6 ' 4

F 2
F 1

5 ~ 4
7 ' 0

4ep

5ep
3 ' 6

3i6

3 ~ 6

sf

~ 0
~ 1

6 ' 4

5 ' 0

6al

F 9

6 ~ 1
0 ~ ]
9 ~ 1
6 ~ 1
6 ' 7

7 ' 6

7+3

7 ' 9

~ 0
6 ' 7

8e8

~ n
~ n

~ 0

~ 0
~ 0
~ 0

4i5

5 ~ 2

4 ' 8
7 ' 6

F 1

3 ' 6

14

14 0 2
PC
1"-

3 I
1

7 1

2

13

23

0 0 3 0 2 c 3
1 3 2 7
fn

13

13
p4

26
72

81

%7

63

p3

60

70
79

62
P8

32 0

62
7P

22

75

62
24
R3

11
43

16

f7
47

43
5

20 0 0
39

18
2P
64

65

'53

72

92

40
g5

63

56

46 f

P7
47

71

17 4 6 3
~2

0

28

21
ii

q6 3
16
46

]0
61
38

56
56
34

20

28 0

45

67

24
34

33 2
2 2

31

15 5

2P

24
21

]7

2~

23

fh

27

27
12
26
25
14

1 1.

20

29 0 0
]1
14

13 9
11
11

]4 4

2P
pn
1".

Bl V GRN SND W? T9 ~ ? SHL
BLV GRN T~ BLK I ? W SHLS
BLV GRY SLT IC' w SHL FR
BLv GRY SLT 10 g 9HL FR
GRN TR RLK 9~II' w SHL FR
BLV GRN T9 GRv SNPr A SHI
BLV GRN W� SND ~ qwl S
GRN T9 BRN SN.'l w PjR + SH
BLV GRY TB eLK gLTv HO
BLV T9 P~RY ~Dv
BLV T9 RLK SLTY r[ SHI F
BLV GRN TR BLK SN" SHi F
BLV GRY T~ BLK sN ? '1D
BLV T'I Rl K CR "? 5N ? SHL
BLV GRN TB BLK %NO <D SH
BLV GRN TB GRY 9 ? SND SH
BLV GRII SLTy 1O W SHL FR
BLV GRY 5v 4/p
S I L T Y S ANI THR~'iG+91 IT
LENGTh 51 C'M
CATCHFR/CI>TTER C9~~INFD

BLV GRN SLTY
Bl V GRN TB GRv SLTV SND
BLV GRN T! HRN 9%0 SHL F
BLV GRY TB BLK wO qHL FR
BLV Gav T~ BLK ~ ? SHL FR
BLV BR TB BLK ~0 8"'O SHL
BLV GRY TB BLK 9LTY MD
BLV GRN TB BLK HD SND SH
BLV GRN Te BLK ~O SHL FR
SLTY TB SND ~~ q Sul FR
BLV GRN TB BLK MO SHL FR

BLV GRN SLTY ~D W 9HL FR
TRP 9' SLT
BBTTB~ MD SLT W GR SHI F
HD W GR SHL

BLV GRY SY 3/2 4/l
SILTY MUD WITH ~B~F LARG
SHFLL FRAGHENTS
I F NGT4 104 C~
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STAT I « I AT I TUI" E LBhIG l TUDE DEPTH PERCENT IN FRACT l BN
~I'MB-'~ "En " f v t'FG MIN UNCBR GRAvEL SAND SILT CLAY

LITHBLBGY - C IMMENTS

74 .7>
7R i7»

2 ~ 7
bi 7

~ 0
7g,74
77

CA~
I T ~ 

7 ' F ~ 41

4i
s. i s.

A

7Q t 7

CAT~i-F

{ II T
CIJTrf ~
 I

- J
4 s 4

%1
n

2 n

2  '

41

CA7~+C

CIIT>f R

AI f
n-

5 ! e
77~ 7

10" 1"

Ci.! TTE+
RP i7~

%3
61 ~

2 I-

Cl.ITT- '
84

2 0
4C»

1'"C -1"
CLTT -I~

84A '~7"
PI

-,7 ~ aq

%5 ~ 91

.Qn
3~ ~ 72
g7 ~ gL

~ cc
~ pn

37 F 02

mph

~ PC
epp
ip 

~ pn
.Cn

ape
37 ~ F. &

~ 0 
~  I 1
~  !  i

fIo 27

~ pn

F 00
~  ,'0
~ pp

~ 0 J

39 ' 23
.Qn
~ 0 i

~ 0 !
~ On

~ OU
F 00
epn

3f ~ 63
~ 6E
~  'I  !

~ Qp

~ pn
3R ~ 63

F 00

ipp
00

~ 0'I

~00

~ pn
~ Q I

F 00
3f' ~ 63

3f ~ 92

70

70 0
70

70 0 0

70 0 0 C 3
0

70 0
70

0 0 0 0 0
70 0 0 0 0
0 0

'707n 0 0 0 0 0 0 0 0 0
0 0

70

70

53 ~ 00
52 ~ 9'6

~ np

%A ~5
54 F 90

F 00
F 00

cj4 ~,!%

~ Qp

~ 00
F 00
F 00

~ 0,!

~ Qp

~ 00
+4 ~ $0

F 30

F 00
~ 00

55 F 05

~ 00
~ n0

~  lQ
~QO

~ 00

~ 00
P5 F 20

~ '? 0
~ np

~ 00
~ 00

~ 00
~ 00
F 00

55 ~ QL,

55 ~ nA

~ 00

~ np

~ QP
cj 4 ~ 79

F 00

~ 00

~ QC
~ Pp

F 00

~ pp
~ "�
~ pp

 ,we79
R� ~ 2 4

9 ~ 1

op
~ Q

9~1
~ 0

~ p
~ 0
ep
~ 0

«0
~p

9 ' 1
~ 0
~ 0
~ 0

7 ' 9
~ 0

~ 0
~ Q
~ 0

~ Q
~ Q

5 ' 2
~ Q
op
~ 0
~ 0

~ Q
~ 0
~ 0

Pe7
2 ~ 7

~ 0

~ 0

~ 0
2 ' 7

~ 0
~ 0
~ Q
~ 0
~ 0

~ 0
~ 0
~ 0

2 ~ 7

5 ' 2

I 7

lp 6 0 p 6 0 9 0
p l
0 1

0
2114 6 0 0
1 "I

0 2

0

4 0 0
11
32

0 3
19

33

0 2 1
13

7 0
0

38
49

84

0

65
82

0

28
58

50
31
42
jl 6

0
77

$2

86 0

14 9
47

31

38 0
64
P2

27

10 0
65
   9

28 0
69

63
57

26

P2
27
42

p6

39

55
44

j7 0

4

21

13 1
0

21

8 0
37

56
35
38
44

46
11

0 0 3 5 0
76
70
74
34

56

50 0
29
6Q

59
71

0
14
1.5

28 0
?1

12 7 0
61

62
47
44

45

46

28
39

70 0

30
22

19 9 h
12 4 n

g

7

il

25 3
h 2 h
i I

15

16

1P 6
14
14

19 h 7
513 7 6 0

12

15
13
13
15

10

13

0

BLV GRN SLT SVD
BLV GRN MO TBR BF GRAB

GRY Sl TY MD $4L CR
BLV GRN SND w s4L FR

Sih'D AND GRAVFL wtT4

S4ELL FRAGILE'NTS CBNTAINS
CBAL
BLIVF. GRAY 5Y 3/~
SAhIDY MUD
SHELL CBNCENTRATIRNS AT
0-3slf 12
6 32 CM
LENGTH ae CM

UPPER SFCTIBN
LBWER 4 C<
COARSE TERRIGFVeuS SAND
w 1TH SHELL FRAGMEvTS
TAP
BRTTBh1

BLIVE TB BLAC< SY 4/3
LAMINATED h1UD wtT4 SBME
S4ELL FRAGMENTS tv THE

LBWERMBST PBRTIBhl
LENGTH 84 C"

Bl K T8 BLV 5Y4/3 SLTY SN
BLK TB BLV 5Y 3/0 MUD
BLACK T'8 BLIVF 5Y 3/2
MUDDY SAND LENGTH 135 CM
SHL Ci4 DATE PQS + 85 YR
BLK TB BLv SLTY SND w
LARGF IS8LATED SHFLLS
BLACK FLUID MUD
BLIVE GRAY 5Y 4/0 SARD
GRAVEL AND SHELL
FRAGMENTS
I ENGTH 40 CM
VERY DARK GRAY RY 3/1 TB

DARK ALIVE GRAY qY 3/2
MUD TB MUDDY SAND wlTH
SHELLS
LEh!GTH 140 CM

BLV GRN FLUlD MUD



<T AT ]!» l !! ~ I T  hP L><!GI TUQUE
4l "«' IF- 'JS; l FG MIN

DEPTH PFRCENT IN FRACTI BN
Ll UCBR GRA VEL SAND S ILT   LAY

LITH8I 8 iY COMMENTS

c
"2

r
CU TTI h>

85 A j77
8C. C] l

C'» i
Po- ~c

�

i3

40» vP

bo

g7 I ]

P0-
4 '- 4F

CL Tl c 0

CUTT'=l<

Cl TT
90A �9 A
908 ! 7~W

92
0-

20
40» 42

60- +2
77» 7cl

CUTTER

93
94 'i~ ~

ge
96 i~4

97

2C» ~c
4o» 42

oo er
~Q- ! 2

C Ll T T F  "
T ~ T t<

!ob

Ie
0"

r 0»

40- 4P

~ op
~ Qh

F 00
~ Qh

41 38«73

~ QQ
n «00

~ p j
n F 00

~ Qo

epp
~ 0 Qi

38 ~ 57

F 00
~ Qh
,pn

pr
1 37 ~ r]6

+1 34 ~ 04

F 00

~ Qo
32«96

4  Qp«g !'«

41 3' ]!.2

4' 32 ' 8]

e ln
n ~ Qp

Op
 l ~ Qh

eph
~ Op

32 ' 79

32.7<
41 33 ~ 47
41 3' 3 «,

4] ~3 ~ 4O

~ Ph
.00

~  j 0
~ or!

~ Qh

~ on
41 33 ~  ~
41 33«5>

1 ~

~ Ql  
h ~ Qn

~ Qr

1

0 0 0
7p

70 0 0 0
0

0 0 0
70 0 0

J
7h

7Q

70I

70

70

0

0

0
0

71

70
70
7r

70

0 0 0 0 0
70

70

0 0 0

~ hp

~ QQ
F 00

~ ap
55 ' p4
io'5 ~ Q 8

F 00
~ 1 n

~ ip Q

~ ]0

~ 00
~ 10

55 F 21
~ PQ

~ op

F 00
~ hp

  4 ' n2

49 ' 5Q

~ QP

dna
! ] ~ $2
Ii ] ~ i4 g

3 ~ 1 +

54 pe

~ 4Q

~ no
~ no

~ Qp
~ QQ

o:4 ~ Q3

55 ~ 57
55 ' 3h
5 4 ~ e'l oi

5 g ~ 97

~ np
F 00
einp
~ no

rpp
~ QQ

! 3 ' 41
2 ~ 7P

~ op
~ r]a

~ no
F 00

~ Q
~ 0

~ 0
~ 0

F 2
10 F 9

~ 0
~ 0

~ 0
~ Q
~ 0

~ 0
~ Q

tp ~ 0
~ 0

~ 0
~ 0

~ 0
3 ~ 3

8 ~ P
ep

~ 0
7 ' 0

]1 ~ 2
10 ~ 6
13 ' O

~ Q
~ 0
~ r]
~ o

~ n
~ Q

s Qeg

7 ' 6
8 ~ 2

'l 0 ~ 3

] 3 ~ 0
~ 0
~  ]
ep
~ 0

0
~ 0
~ 0

7 ~

11 ~ '5

~ 0
ra
eh
~ Q

0
]P

C 0 0 2 0 1
0 0 0
0

0
43

0

0 '1

0 1
0

0

13
fb

il

0
0

0
0
;!

118 0 0 1
4.

1 1

24
35

]2

35

20 0
11
80

27
23
65

60

28

0
]2
14

76

73
87

46

 r! 2

0
61

80 0
61

53
59
67

57
70

22
30

27 0
50
55
50
47

38
38
Q5

0 0
26
19
PQ
2'7

72
39
60
44

70 0
74
13

58
63

29
30

pi
0

72

69

f9

24 6 0
33  ]
28 7

0
29
35
29
24

21
20
'59

55
68

67 0
38
32

34
36

41
3]

34 0 0
51

55

50

14
28
17
fo

f4 7
14

13 Oj

0
f 617 3

0

5

11

4 0

12

12

f9

f4

29 0
12
13

26
f,7

20
1.3

2]

0 0
23
23
p4

DARK RL I VE  GRFEN 5Y 3/2
MUD
LF.'NGTH '56 CM

8LV GRY T~ HL< FLU] ] Mp

BLACK 5Y 4/2 T8 8LIVE
GRAY MUQ

GRAY 5Y 6/ 1 AND 8Li VE
BR8WN P ~ 5Y 5/4 9ANt'.Y MU0

LENGTH 79 CM

VFRY DARK GRAY 5Y 3/1
MUQ LENGTH 68rq CM
DARK CiRAY 5Y 4/] » '5Y 3!r

S Il TY SAN ]
8I V GRN T8 GRY ZN.] MD SH

8LV GRN Mr] SNn/GRav C8AL
LRwER PART I8N 'i~ CliTTFR
COARSE GRAVEL
8LV GRN T8 RLK MJ]/<VD MD

SHL 'RND

VERY  ]ARK GRAY �Y 3/1
MUD GRADING T8 SAN ]Y
MUD

SHELL LAYER iC~ THICK
LFNGTH 95 CM
8LV GRN MD W SHL FR

8LV GRN T8 GRV SLr MD

8LV GRN T8 BLK MD
SLTY ciND MD

DARK 8LIVE GRAY 5Y 3/2
MUD WITH SCATTFRFD SHELL

FRAGMENTS

LENGTH 202 CM

C8ARSF GRAVEL

DARK RLIVE GRAY 5Y 3/2
MUD WITH >ATCHFS 8F SHEL
FRAGMENTS
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<T4T1~' I AT I TUrjF L8NGI TUDE DEPTH PERCENT IN FRACYI8N
h.li"Igc.R 'g~.". ~IN DEI3 HIhJ U<C8R GRAVEL SAND SILT CLAY

LITH8L8GY ~ C~MMFNTS

Qp»

100 1 .2
12P 1 ~i'

C~',t wF

aT Ts~'

f

P 4

0 0 1
o 1

0 0 1
9 4 1
0 2

10

33

~0
~ 0

~ 0

~ 0
~ 0
~ 0

11 iS

~ 0
~ 0
~ 0

~ n
~ 0

~ 0
5 ' 0

3 ' 0

3~0
2 ~ '5

3 ' 0

5 ~ n

LENGTH 151 C I

DARK 8LIVE GRAY 5Y 3/P
MUD GRADING TS SANO
WiTH A FEw IS8LATFn SHEL
FRAGMENTS

LENGTH lfh CH
BLACK SILTY NUO
BLACK FLUI j MUD
BLK T8 GRN Fl U t n Mllp
BLK TR GRN MUn w/ SHELLS
BRN T5 BLK SAND ~/ SHELL
BRN TR GRY GRAVFL
BRPWN C8ARSF SAND

DARK GRAY 5Y 4/1
Bil TY CLA Y W I TW SA~IOV
LAW IhJAT18NS AND
8CCASI8NAL SHALL >FRBt ES

4+5
14 ' 5

~ 0
~ 0

~ Q
~ 0
~O

~ 0
~ 0
~ 0
~ 0
~ 0
~ 0

LENGTH 140 CH

F INST ATTEMPT SAMPLE

DARK RL I VF. GRA Y 5Y 3/2

TlN8 ATTEMPTS
FIRST CUTTER ~NLV FLUID
MUD 8VER GRAVFL
SFC8ND ATTEMPT

DARK GRAY 5Y 4/1 vFRY
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Section IV - Chemical Data

Three sets of data, carbon and nitrogen values, as
well as heavy metal concentrations, are presented in this
section. Heavy metal analyses were done by the staff of the
Institut fur Sedimentforschung, Universitat Heidelberg.
The carbon and nitrogen analyses were accomplished at Woods Hole.

Subsamples of sediments used for carbon and nitrogen
analyses were first dried at 70'C; they were then ground to
a powder and stored in glass vials. For nitrogen analyses,
samples weighing more than 0.09 gms, but less than 0.1 gms
were used. Nitrogen analyses for all bottom samples were
run in triplicate. Nitrogen values reported are the average
of three determinations. Samples for carbon analyses weighed.
not less than 0.24 gms or more than 0.25 gms. All carbon
values reported are the average of duplicate runs. Values
reported as total carbon represent the carbon values for all
materials contained in the sample. To obtain data reported
as organic carbon, pre-weighed samples were treated with dilute
HCL to remove carbonate. Samples were then washed onto
glass fiber filters  Gelman, Type A-E!, which have been pre-
combusted at 500'C for 1 hour. Nitrogen analyses were carried
out. using a modified LECO Tn-14 nitrogen determinator.
Nitrogen data obtained with this instrument are +0.05% accurate.
Carbon values were obtained with a LECO WR-12 carbon deter-
minator. Carbon data are +0.5% accurate. Calcium carbonate
values for all samples can be calculated by using the relation-
shiP  CT � Co! /.12 where:

CT = the total carbon value and

Cp = the organic carbon value

Heavy metal studies were carried out on samples from
106 stations, 87 grabs and 19 cores. Samples collected from
New Bedford Harbor were subsampled at Woods Hole; the sub-
samples were then sent to the Institut fur Sedimentforschung
for analysis. In Heidelberg, analyses were accomplished with
a Perkin-Elmer 300B atomic absorption spectrophotometer,
using a Perkin-Elmer HGA 72 graphite furnace atomizer and,
in analyses involving wave lengths smaller than 3000A, a
deuterium background corrector. The accuracy of the method
is +5 to 8 percent, depending on the element analyzed.
Detailed descriptions of the methods used are available in
Anal tical Methods  Perkin-Elmer, 1973!. Heavy metal con-
centrations reported in Table V are those found in the clay
fraction. Data persentation in Table V are as follows:

Station Number.

Carbon, total and organic as a percent by weight.
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Cu, Cd, Zn, Pb, Cr, and Mn in PPM; Fe as
percent; Hg and Ag in PPM.

Additional data from the heavy metal analysis program
are given in Tables VI, VII and VIII. Table VI gives bulk
analyses data for selected samples. Table VII presents the
grain size relationships for grab 77. Table VIII is a cora-
parison of the clay fraction and bulk analyses for four
selected cores.
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TABLE VI

BULK AHALYSES

Sample
Station Depth Cu Zn Pg Cr Mn

N.B. cm ~ ~p ~o~n p~m ~pm
Ag Cd

~m p~m

2.78 2.3 0.524 top

2.56 0.2 0.28

0.78 0.3 0.3333

2.6 10.5 3.4467 top

20 42 25. 43 34 1. 34 0.2 0. 2326067 top

1.62 F 1 1.5236678 top

323 2. 26 0.1 0.3678 15

1.268.2246 2.380 top

2.4 0.4 0.67

1.82 15 1.34

72 298164 167 102.75

700 108 138

80

coo 260

0.3224 56 36.61 62

640 215 125.12 450

315 3.02 1

1.32 2.9 2.54167

2.76 6.7 0.761180 246

2.8 1.9 0.978 298

0.362.34 0.250 2605084

2.8 17.9 6.485A

1460

91 111.14

53 48.82

45 19286

29224

60 34.24 58 3082492

81 top

81 90

83 top

84 top

84 30

top

87 46

92 top

51 105 61.02 86 356

44 95 37.97 69 330

158 82 46.1 90 138

220 194 112.54 270 298

158 126 197.12 140

18 53 16.61 45

520 229.6 100 436

740 152 200

178 194 178. 94

51 91. 8 71. 87

2500 436 210.4 1800

1.48 0 ' 2 0.18

1.62 0.8 0.2

1.86 1.4 0.12
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TABLE VII

Cu Ag Ni

ppm ppm ppm

Size

Fraction

Bulk 6. 4 17.9

763' 3.2

3.8

1460 310 436 740 400 3 3 16.4 10 168

2-6. 3p 25 30. 4 305

7000 780 926 6100 336 5. 2 33. 2 36. 1 2900. 63-2W

�.63' 8500 2030 1140 9020 270 4.8 43 28540

20-634

6.3-20'

GRAIN SIZE RELATIONS FOR NB 85 A � G 77

Cu Zn Pg Cr Nn Fe

ppm ppm ppm ppm ppm

2500 595 210 1800 292 2.8

230 86 56 70 216 0.9

900 110 118 400 370 1.7

5000 820 686 3500 490 5. 5

1.6 60

3.5 116
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Section V � Biolo ic Data

The initial biologic sampling scheme for this portion
of the New Bedford Harbor program was designed to determine
the influence of benthic organisms on fine-grained sediment
dynamics. The first quantitative, benthic survey was con-
ducted from the R/V ASTERIAS on November 25 and 26, 1975.
Bottom samples were taken at seven outer  p.l, P.3, P.7,
P.9, P.ll, P.17 and P.19! and two  H4 and H5! inner harbor
stations  Figure 3! Two grabs were made at each station
using a small van Veen grab. A small subsample of sediment
was retained; the remaining sample was immediately sieved
through a 0.42 mm screen. Specimens obtained were preserved
in a 5% buffered solution of formalin in sea water. Poly-
chaetes were identified to family, and rnollusks to genus
and species, where possible. Taxonomic identifications
were not done for oligochaetes or sipunculids. Table IX
is a summary of quantitative results. Table X presents
biomass data from this quantitative survey. Carbon/nitrogen
ratios presented in Table X are for sediment samples collected
at five stations.

A qualitative faunal survey was conducted at four of
the nine quantitative stations  P.3, P.17, P.19 and H5!
in June and July, 1976 from the R/V ASTKRIAS. Field proce-
dures were similar to those used for the quantitative survey.
In the laboratory, samples were elutriated and organisms
retained on a 0.42 mm screen were identified to give a
qualitative index of the macrobenthos present at each station.
Table XI presents the results of this qualitative survey.

The collection of samples for the determination of metal
levels was undertaken aboard the R/V CORSAIR  Southeastern
Massachusetts University! in April, 1977. Samples were
collected at P 9, P.17, H5 and station O.B., located to the
east of the navigation channel adjacent to station H5A  Figure
3!. Bottom collections were made by dredge. Samples obtained
were sorted on deck; living mollusks and crustaceans were
washed with sea water and immediately frozen. The prepara-
tion of tissue samples for trace metal analysis was taken from
Anderson �972!. Samples were thawed, thoroughly rinsed with
double-distilled water and a wet weight was then determined.
All samples were then dried for 48 hours at 100'C, or until
a constant weight was obtained and then ashed at 450-500'C
for 16 to 20 hours. Two to four mls. of concentrated., reagent-
grade nitric acid were added to ashed samples' One hour
was allowed for digestion. The digested samples were then
filtered through 0.45 p, Whatman, siLicon filters. The fil-
trate was then transferred to a volumetric flask and diluted
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to a volume dependent on presumed metal levels because of
the need to keep metal concentrations within the operation
ranges of the equipment used. The diluted filtrate was kept
between 5 to 10% nitric acid.

Only soft body parts were used for metal analyses on
mollusks. Several individuals were sometimes pooled to obtain
sufficient material for analysis. Metal analyses were per-
formed on whole crabs. Zibinia emarqinata  spider crab!
were heavily covered with algae and detritus, most of which
was removed. The coatings, which could not be cleaned from
the carapace, were included in the metal analyses. Other
crab species posed no such problem.

Preliminary analyses were run on a Perkin-Elmer 29DB,
Atomic Absorption Spectrophotometer located at Southeastern
Massachusetts University. When it was found that Cd were
below the detection limits of the Perkin-Elmer 290B, analyses
for this and all other metals were run on a Perkin-Elmer 603
Atomic Absorption Spectrophotometer located at the Environ-
mental Protection Agency, Environmental Quality Lab; Narra-
gansett, Rhode Island. Appropriate stock solutions were

Methods  Perkin-Elmer, 1968! . Differences in Cu and Zn
values between the two instruments were generally less than
5Q

Metal recovery techniques were tested using a standard
clam homogenate  Mercenar ia mercgnaria!, which was supplied
by the Narragansett Environmental Quality Lab. Using "wet
ashing" techniques, E.P.A. has established "known" levels
of Cd. �.5 ppm!, Cu �3 ppm!, and Zn �40 ppm! in this
standard. Using Anderson's �972! "dry ashing" techniques
similar values for Cd �.6 ppm!, Cu �7.4 ppm!, and. Zn
�42.6 ppm! were obtained.

Tables XII and XIII contain the results of metal analyses
for the slipper limpet Crep~dula fornicata, a species well
represented at all sampling stations. Data presented in
Table XII is for pooled individuals; no note of the sex or
number of individuals was kept. For later analyses of
C. fornicata  Table XIII!, the sex of individual specimens
was determined, and if pooling of individuals was required,
animals were usually grouped only with individuals at. the
same sexual stage of development or of similar weight. Table
XIX summarizes data for the edible bivalve Mercenaria mereenaria.
Table XX presents metal analyses data for a variety of species
common to New Bedford Harbor.
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TABLE X

BIOMASS DATA

4.8843.2771 3223.9441

13.1155>

17 ' 2644

.6674A

29*

208

.011

.0462

13.1045

17.2182

5A

5B

. 0816

4.466

.8101

.3234 .2418

.2296

~ 8628

.0566

~ 2402

.1964

~ 0198

P1A

2293

5090
4.6956

1.6729

P3A

P3B

~ 024

.208

879

1830

5 ' 825

5.825
P7A

P78

.0806

.4482

19.8230

26.5183

19 ' 6357

26 ' 4985

1054

251
P9A

P9B

.2566

.3147

. 1.202

.0217

1279
145

4.695

4.695
~ 3768

.3364~

P11A
P11B

11.092

11.092
13.3613

19.1752

.0404

.074

367

945

P17A

P17B

13 ' 4017

19.2492

6.156

6.156
53

292

~ 361 *

.784

P19A

P19B

.0859

.2158

.2751

.5682

All weights are wet weights in grams'

*loss of an unknown amount of Capitellidae  accidentalIy <iscar~ed!-

Total Soft-bodied Mollusk Total No. of

Station Biomass Biomass  worms! Biomass Individuals C/N Ratio
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TABLE XI

QUALITATIVE FAUNAL SURVEY

POLYCHAETES

4 8 3 4

NE ME RTEANS

ier ebratu bus

lacteus

GASTROPODS

Anarchis

trans Hz ata

C'r epi dura
forni cata 15 35 3525 10 2 3

Crepidula
p7 ana 2 20 7

<V as sari us
trivat tatus 2 1

BIVALVES

A.nadara

transversa

Anoxia Sirnpl,ex

Fnsis directus

hler'cenar ia

ver cencv'ia 1 2 1 2 2

<1,"u' "'nia

La ..era lis

50 150 40 15

1 3

1 1

3 101 4

DECAPODS

<Veopanope texana

Paqarus longicarpus

6 2

G2ycera americana

Lunbr ineris acuta

<Vephgs incisa

A~ephtys sp.

Pherusa af finis

Vucuba prozima

Pandora gouEdiana

I o! china a@i Kis

Yo!dia Lirnatuka

STATION P17 STATION 5 STATION P19 STATION P3

Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab Grab

1 2 3 1 2 1 2 3 1 2 3 4
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TABLE XII

Metal Analyses � Czepidula fornicata, Pooled Individuals

 Concentrations in
ppm dry weight!
Cu Zn Cd

 Grams!
Wet Wt. Dry Wt.

Number of

IndividualsStation

15

18
13.697

14. 936

14.24

88.3 88.3 2.7

144.4 93.9

129 ' 3 93.2 2.98

129.1 89.6 2.15

13.599

10.97

13.728

13.273

15.54

O.B

O.B

O.B

O.B.

P9

P9

P9
P9

P9

P17

P17

P17

P17

P17

P17

PI7

10.253

10.641

13. 597

13. 361

16.688

13.503

14.223

2.418

3.444

1.748

2.06

1.986

l. 87

2. 078

2.011

1.394

4.316

2.235

2.209

2.334

2.318

1.699

2.007

2.732

2.035

2.278

1.674

2.028

165.

139.

185.

145.

271.

95.

93.

65.

96.

133.

153.

130.

197.

176.

153.
170.

128.

105.

4 92.

9 94.

6 99.

9 100.

78.

87.

90.

70.

79.

78.

98.

87.

94.

82.

77.

91.

9 3.93

9 3.78

4 3.15

5 3.4

7 2.77

8 1.4

2

5 0.9

7 1.1

8 0.86

I

3

3 2.19
7 1.19

2 2.47
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TABLE XIII

Cr epiduLa fornicate

STATION 5

 grams!
WET DRY

WT. WT.
¹ OF

INGIV.

2. 314 . 286

1.465 .212

4.620

4. 596

2. 838

3.172

2.763

2.576

3.959

. 537

. 619

. 364

. 334

. 303

. 246

. 443

5.547 .587

3.837

4.426

4.030

32

3. 918 15

STATION P9

2.377 1 ~ 426 r ~ 951

3.274, 3.201, 2.950

4.223

. 322

9. 425 1. 428

4.223 .588

10.470 1.458

17.971 2.814

7.678

3.244

3.218

3.302

. 81.8

1.626, 1.618

3.218

2.586, .716

.383

.340

.486

14.354 1.909

 concentrations

in ppm dry wt.!
SEX Cu Zn Cd

F 74.3 120.6 4.37

F 254.1 172 ' 6 13.0

F 242.2 128.3. 3.26

F 156.7 4.04

F 237.0 120.2 4.12

F 228.5 119.1 5.99

F 132.0 124.6 4.95

M 325 9 99 8 5 09

M 146.7 94.8 3.39

M 189.5 99.7 3.41

. 388 M&F 164. 5 134.2 5.16

. 419 M&F 265. 7 130.2 2.98

.386 M&F 187.8 121.8 4.53

.372 M&F 144.6 117.7 4.71

F 178.3 117.8 2.33 2

F 147.1 84.0 1.40 3

F 352.9 91.0 2.13 1

F 178.3 93.9 1.71

F 155.5 79.9 1.42

M 111.5 95.3 1.83 15

M 117.5 86.2 1.96 2

M 77.1 67.6 1.47 1

M 61.7 84.3 2.06 2

M 115.2 90.6 1.57

10.098 1.690 M&F 130.2 89.9 1.78

11.060 1.741 M&F 201 0 95.4 2.30

INDIVIDUAL WET WEIGHTS  grams!

2.315

1.465

.812, .853, .929, .953, 1.073

1.586, 1.583, 1.428

1.719, 1.119

.864, .851, .778, .679

1.684, 1.079

1.402, 1.174

1.137r 1.094, .888, .840

2.064, 1.889, 1.594

.12  average!

.55  average!

.50  average!

.26  average!
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TABLE XIV

Cr epidu2a f'o~icata

STATION 17

 Concentrations

in ppm Dry Wt.! ¹ OF
SEX Cu Zn Cd INDIV. INDIVIDUAL WET WEIGHTS

 grams !
WET DRY

WT. WT.

2.963, 2.166, 1.921

2 1.792, 1.523

1.781, 1.646, 1.579

1.412, 1. ~ 400, 1.397, 1.233

1.251, 1.040, .758, .756, .641,

.566, .486

1 2.585

1 4.060

5. 837 . 558 M 199. 6 112. 1 l. 79 11

6.354 .669 M 140.1 89.7 2.62 5

7.055 .675 M 196.3 90.4 2.59 10

7.050 .716 M 137.9 71.9 2.44

3.315 .383 M 104.4 70.5 1.96

5.006 .504 M 263.0 103 ' 2 3.47

5.442 .516 M 222.6 103.1 2.90

5.500 .671 F 165.8 111.8 2.61

2.585 .319 F 195.9 100.3 2.35

2.139 .338 F 306.5 99.0 4.43

4.4S5 .510 F 183.6 121.4 2.94

5.404 .578 F 175.2 101.6 3.46

3.306 .427 F 137.6 119.4 2.93

4.060 .492 F 129.4 115.2 3.05

4.176 .444 F 306.9 105.9 3.94

2.330 .304 F 127.4 123.3 3.29

4.844 .634 F 78.8 97.7 2.36

4.184 .592 F 268.2 102.6 4.22

4.616 .567 F 216.0 109.8 4.41

4.472 .608 F 137.6 81.4 2.46

5.757 .774 F 148.6 87.2 3.23

3.965 -488 F 251.0 86.6 2.56

5.583 .669 F 199.9 99.4 2.99

4.681 .534 F 198.9 116.9 2.81

1.2S4, .808. .759, .643, .526r .466,

.4SO, .26, .234, .220, .214

1.500, 1.486, 1.358, 1.144, 866,

1.144, .977, .836, .752, .664, .659,

.623, .515, .447, ,438

2.139

1.727, 1.680, 1.048

1.315r 1.146r 1 092r 1 05lr ~ 800

1.792, 1.514

4 ' 176

.880, .770, .680

2.510, 2.334

2.110, 2.074

2.720, 1.896

2.480, 1.992

1.932, 1.924, 1.901

2.242, 1.723

2.094, 1.947, 1.542

1.830, 1.644, 1.207
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TABLE xV

Metal Levels in Mercenaria mercenary ia

 Concentrations in
ppm dry weight! Number of

Cu Zn Cd Individuals

Individual

Wet Wts.

 grams!
 Grams!

Station Wet Wt. Dry Wt.

1 8.156

1 11.562

1 17.304

1 7. 300

2 6.510,
6.040

 rest of body!
SAME ANIMAL

 foot only!

1.88

2.05

71. 9 398. 3

26. 7N.D.

27.2
22.8

152. 9
228.5

.85
l. 00

0. B.

0. B.
39.024

63. 81.7

8. 314P9
P9

P9

P9

8. 314

7. 534

4. 830

12. 674

. 726

.820

.387

1.394

72.4
21. 3

87.2

41.2

186.1
207.2

151.2

156.9

1.61
1.52

1.94

.90

25.004

18.935
14.154

11.502

1 ~ 861
2. 386

1.439

1.383

138. 4

90.1

119.9

178.9

P9

P9

P9

P9

70. 5

35.6
18. 2
16. 3

3.09

.73

.87

.90

7.096

17.869

7.096

3. 973

17.869

148. 1

155.5

67.8

1.29Plj

P17

P17

. 776

.463

1.816

45. 1

43. 2

31. 7 .69

8. 156
11.562

17.304

7. 300
12.550

11.637

3. 028

39.024

63.817

1.068
1.561

2.235
. 530

1.454

1.459

.122

5.887
10.942

79.e
60.9
67.1

40 ' 1

47.3

262. 3

297. 9
90.4

294.8

158.1

.94

.96

.89

2.36

2.06

4.830

6.603,
6.071

25.004

18.935
14.154

11.502
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TABLE XVI

METAL LEVELS BY SPECIES

OF

INDIV.
  grams !

Wet Wt. ~r>r Wt
INDV. WET

WEIGHTS

STATION 5 � SPECIES: Anadara transVersa  transverse ark!

.272 115.1 501.8 16.57 22.294

2.21534.8 513.9 28.70 12.215 .287

STATION P9 � SPECIES: Anadara transVersa  transverse ark!

5.894

1.997 1.390, .355, .252

STATION 5 � SPECIES: Libinia emarginata  spider crab!

25.332 30.4 60.8 .55 1

26.706 54.7 73.4 .52 1

STATION O.B, � SPECIES= Libinia emarginata  spider crab!

12.940 42.5 87.3 .62 1

12.234 54.8 76.8 .98 1

STATION P9 � SPECIES: Libinia emarginata  spider crab!

9.7672.499 60.0 94.1 .80 1

4.816 52.4 86.3 .52 2

STATION P17 � SPECIES: Libinia emarginata  spider crab!

89.2 .66 113.562

17.142 61.3 89.8 .70 1

STATION 5 � SPECIES: Neopanope tezana

2.486 41.2 76.4 .80 2

2.644 60.5 82.5 .38 3

4.173, 3.80647.8 69.8 .53 23 769

STATION P9 � SPECIES; Neopanope terna

47.5 65.5 .49 2 4.100, 2.2093.0546. 309

STATION 5 � SPECIES: Bus@con canaKicu7atum  channeled whelk!

1439.0 3.50 1 19.78219.782 2.932

STATION O.B. � SPECIES: BuSyCOn CanaliCu2atum  channeled whelk!

4.511429.9 848.7 22.9 1. 8964. 511

STATION 5 � SPECIES: Cancer irroratus  rock crab!

8.4662.270 72 7 99 e 1 98 18. 466

STATION O.B. � SPECIES: Ovahipes ocel7atus  lady crab!

35.1028. 906 60. 6 116. 8 2. 47 135.102

50.721

79.347

41.096

37.936

9.767

14. 520

35.622

45.550

5. 939

6.109

7.979

.793

.328

 Concentrations in

porn Dry Wt.!
CU Zn Cd

50.4 214.4 32.16 5

30.4 199.4 15.22 3

50.721

79.347

41.096

37.936

35.622

45.550
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