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Oceanographic Conditions in the Gulf of Mexico and Straits of Florida
Fall 1976

G. A. Berberian and A. Y. Cantillo'
National Oceanic and Atmospheric Administration 

Atlantic Oceanographic and Meteorological Laboratories 
4301 Rickenbacker Causeway 

Miami, FL

ABSTRACT

NOAA conducted an investigation in the Gulf of Mexico and the Straits of Florida of 
oceanographic conditions, and nutrients and trace metal levels in seawater during 
September and October 1976 aboard the NOAA ship RESEARCHER. This report lists the 
chemical data obtained from 118 stations. Collection and analyses methodologies are 
described and results described.

1. INTRODUCTION

The Atlantic Oceanographic and Meterological Laboratory (AOML) of the National Oceanic and 
Atmospheric Administration (NOAA) conducted an investigation in the Gulf of Mexico and the 
Straits of Florida of oceanographic conditions, and nutrients and trace metal levels in seawater 
during September and October 1976. The primary objectives of the study were: 1) to define 
the circulation pattern and to determine the pathways of water transfer from the eastern to 
western Gulf and visa versa; 2) to determine the distribution and concentration of nutrients, 
trace metals, dissolved oxygen and salinity in these areas; and 3) to obtain data suitable for 
input into a numerical model of the Gulf of Mexico.

The following report lists the chemical data obtained from 118 stations by AOML staff and 
other personnel aboard the NOAA ship RESEARCHER. Collection and analyses methodologies are 
described and results described. Although methodologies have improved markedly over the past 
two decades, these data may be of historical interest. The data are listed in Appendix I.

2. METHODOLOGY 

2.1. Navigation

Satellite navigation was the primary position determination system used aboard the 
RESEARCHER. In addition, Omega/Loran C were used to provide control between satellite 
positions through the operation. A smooth plot of the ship’s track, including station positions, 
was computed by the ship’s personnel using the most reliable fixes from the above mentioned 
systems. The CTD stations positions are accurate to within plus or minus one nautical mile. The 
station positions are shown in Figures 1 and 2 and the latitude, longitudes and sampling date and 
time are listed in Appendix I. Station 113 was not occupied due to proximity to Cuban 
territorial waters.

Current address: NOAA/NOS, 1305 East West Hwy., Silver Spring, MD.
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Figure 1. NOAA ship RESEARCHER 1976 Gulf of Mexico cruise. Leg I, October 6-31. v

Figure 2. NOAA ship RESEARCHER 1976 Gulf of Mexico cruise. Leg II, November 1-14.
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Table 1. Samples drawn from Niskin bottles

Sample Volume Treatment Container

Oxygen 250 mL Manganous sulfate and 
alkali iodide reagents

Amber glass bottle with 
ground glass stopper

Trace metals 1000 mL Filtered through
Nuclepore filter and 
acidified with nitric acid

Acid cleaned 1-L 
linear-polyethylene bottles. 
Filter was frozen.

Nutrients 100 mL Frozen "Aged" 250-mL poly­
ethylene bottles

Particulate
organics

2 x 2000 mL Frozen Duplicate glass fiber filters

Salinity 500 mL None 500-mL glass

Particulates 50 mL Frozen Millipore filters

2.2. Data collection and field procedures

During this cruise, except for stations 1 through 11, temperature and salinity were measured 
at each station by means of a Plessey 9040 CSTD with attached General Oceanics Rosette 
Multisamples using specially designed 2.5-L Niskins bottles. These bottles were made of 
polyvynyl chloride (PVC) and utilized metal-free “O” rings. Stations 1 through 11 were 
sampled using oceanographic casts with there Niskin bottles due to the malfunction of the CSTD.

At each CSTD station, continuous vertical profiles of temperature and salinity as well as water 
samples at discreet depths were obtained. In order to establish good field calibration for the 
CSTD on each cast, every other water sampling bottle was furnished with reversing 
thermometers. All seawater samples were collected at pre-determined depths based on the 
temperature profile recorded during the downcast. These depths were chosen to sample 
maximum and minimum physical and chemical properties of the water column as seen in 
historical oceanographic data.

Immediately after recovery of the CSTD and rosette sampler, the Niskin bottles were taken to 
a constant temperature wet laboratory onboard. Seawater samples for dissolved oxygen were 
drawn first in order to minimize atmospheric contamination and temperature-induced changes. 
These samples were collected in 250-mL amber glass bottles with ground glass stoppers and 
preserved with manganous sulfate and alkaline iodide reagents.

Trace metal samples were collected immediately after the dissolved oxygen sample after 
pressurizing the Niskin bottle with nitrogen gas. A Millipore filter holder with a 0.45 pm pore 
size Nuclepore filter was attached to the stop cock of the Niskin bottle. All Nuclepore filters 
were pre-loaded into the acid-cleaned filter heads in an environmental chamber onboard ship 
using plastic tweezers. After allowing approximately 100 mL of seawater to flow in order to 
rinse the filtering assembly, the filtered seawater was collected directly into a 125-mL acid-
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cleaned linear polyethylene bottle. The filtered seawater sample was acidified by adding 100 pL 
of silica redistilled concentrated nitric acid and stored for analyses at AOML. After use the 
filter holders were rinsed several times with deionized distilled water and reloaded with new 
filters. Special precautions were taken to eliminate contamination of the trace metal samples 
arising from ship manuevers or procedures while on station.

Nutrient samples were collected in “aged” 125-mL linear polyethylene bottles and stored in a 
refrigerator for analyses onboard ship within six to twelve hours or less after collection.

Salinity samples were collected last in “aged” 500-mL glass bottles with throw-away plastic 
screw caps and stored for several hours to allow temperature equilibration.

2.3. Laboratory analyses

2.3.1. Dissolved oxygen

The oxygen samples were analyzed onboard shortly after collection using the modified Winkler 
titration method described by Strickland and Parsons (1968).

2.3.2. Nutrients

Water samples were analyzed for dissolved nitrate (N03-N), nitrite (N02-N), orthophosphate 
(P04-P), and silicate (Si03-Si) with a four channel Technicon Autoanalyzer, generally within a 
period of six weeks after their collection.

The analytical procedures used in the analyses for nitrate and nitrite are described by 
Armstrong et al. (1967). The orthophosphate procedure is described by Grasshoff (1965), and 
the silicate procedure is described by Strickland and Parsons (1968). The water used for 
standardization, blank determinations, and wash between samples is filtered Gulf Stream sea 
water obtained from the surface of the Straits of Florida. The detection limits and precisions of 
analysis for the four nutrients are listed in Table 2.

Table 2. Operational characteristics of the nutrient analysis system.

Nutrient Detection limits Standard deviation Coefficient of variation 
(pg-at/L) (pg-at/L) (95% confidence level)

no3-n 0.0 - 50.0 0.5 0.17% at 15.0 pg-at/L

no2-n 0.0 - 20.0 0.1 1.2% at 3.2 pg-at/L

po4-p 0.0 - 20.0 0.05 1.6% at 0.64 pg-at/L

Si03-Si 0.0 - 50.0 0.5 2.3% at 33.0 pg-at/L

4



2.3.3. Trace metals

The sea water samples were analyzed for total dissolved Fe, Mn, Cu, and Cd by the method of 
Segar and Cantillo (1976), using a Perkin-Elmer Atomic Absorption Spectrophotometer Model 
503 equipped with a Heated Graphite Atomizer (HGA 2100). The analysis was generally 
completed within three months after collection of the samples. The samples collected on WCC 6 
were not filtered, and the results obtained are a measure of the total metal in the sea water. 
The samples for cruises WCC 10, 11, and 12 were also analyzed for total dissolved Zn by the 
method of Segar and Cantillo (1976). The approximate detection limits of the dissolved trace 
metal analyses are as follows: Fe, 0.4 pg/kg; Mn, 0.3 pg/kg; Cu, 0.5 pg/kg; Cd, 0.01 pg/kg; 
and Zn, 0.01 pg/kg. The precision of trace metal analysis varied, but it was always better than 
±15% for concentrations in excess of 10 times the detection limit.

2.3.4. Salinity

Salinity determination were done onboard using a Guildline Auto-Sal Model 8500 salinometer 
calibrated with Wormley standard seawater.
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APPENDIX I

Chemistry data

Parameters and units

Depth Depth (meters)
Temp. Temperature (°C)
Salinity Salinity (%o)
°2 Oxygen (mL/L)
Fe Total dissolved iron (pg/L)
Mn Total dissolved manganese (pg/L)
Cu Total dissolved copper (pg/L)
Cd Total dissolved cadmium (pg/L)
Zn Total dissolved zinc (pg/L)
no2- Dissolved nitrite (pg-at/L)
no3- Dissolved nitrate (pg-at/L)
Si03-2 Dissolved silicate (pg-at/L)
P04'3 Dissolved phosphate (pg-at/L)
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ô
o o O O O O o O o
1— T- T” i— T— i— •f— T— ▼—
o o d o o d o d o
V V V V V V V V V

o o o o o 03 o O o
1— i— T— T— T— CNJ 1— ■y— T—

o o o d d o d o o
V V V V V V V V

1

1 CD CD CD oo 03
ifi 1 T— in 03 CD CD 1^ CO , oo CD h- m CD CD m

CD

1
I

C
d

1
1 00 CO CO COo CO o CO CNJ

00 00 COo o o 00o CO 00 oo 00 00 00o CNJ o o O o

5 1 o d o o o d o d
V V V V V

1 o d o o o o d oV V V V V V
0 1
E —

_i
0
S 

iz 

S<3

—'

q
c\i 1 5.

9
4.

3
7.

8
4.

7
4.

7
4.

7
5.

5CO CNJ
00
Tf

4.
7CO i— co

5.
9

m in in in T}-

TD
§

o
CD
CO

oin00
O | r-

m I 2 5 1 ■ I i I I , i I § 1 , 1 * • , i , ,
b ' ’

1 O)
c

03
c

Ilf
o
_i

h- 03 CD

o
_l

CD in in CNJ
1 CD in CNJ CO m r- 00 CO 1 03 CO co in

1 ▼" ▼“ CNJ CNJ

u 

—I

E
CO
o
C\J

in O o in CNJ T— T—
CD 00 oo 03 03

CO CO co CO CNJ CNJ

00
CNJ 03

CO CO

CO
in
o
CNJ

CD
03

in in O T— i—
CNJ 00 CO 00 03 T- 03

CO CO CO CNJ CO in
CNJ CNJ

>%
~ 
.c 

o
o

z

■ f

o 03 CNJ CD CNJ
1— CD CNJ r- 00 CNJ
T— Is- 00 00 o 03

o Ooo00 00
2 00o

T—

03 CO 03 m CDIs- CD CD CD
CD 00 00 i— 00 03

co
h-
03

0 O 0 CD CD CD CD d in 0 CD CD CD CD d in
cu “ CO CO CO CO CO CO CO CO CO CO CO CO CO CO co CO CO CO

0
D
CO 
0 
n 
E
0)
1-

^
O 
°

O)
CO

C\J CNJin Is*.

CO
C\J CNJ

r-.
r-
■»—
CNJ

CD
CO
T—
CNJ

CO CO 03 00 CD
03 in 00 CO

N. CO h- CD in
O
03

T—in h-

h- CO
CNJ CNJ

03
•»-
CNJ
CNJ

03
I-
f-
CNJ

03

h-

co
03

03 d
CO
CNJ
o
CNJ

Q. 
® 
Q 

—
E
b.

c
_o

0
0)

CNJ -T—
I—
T—

in COin
T— T—

N. 00 CD CO
CNJ CD T—
CNJ in m N-

in
03
CO

C
_o

0
<s>

CNJ
CO
T—

h-
CD
T—

CD00
T—

in
CNJ

03in
o CO
03 03

y—

O
CNJ
03
y—

51



c
o

co
CO
■O
CD</3
E
o
oo
X
0)
:>

o
»•—
13
o
CO
h*03

IT
Ul
I
O
cc
<
LU
C/3
LU
H
Q.
JC</3
<
<o
z
—
Cl)
_Q
CO

i—

i
i CO

in CO
0

y-

in
y— O CO
O CM

in in CO CM in in T- O
0 0 T— ■»- 0 0 CD 03 CO

1 o
CL CO

0 d 0V CM 1—
CO

d d d d d T- y- T- T- T—
V V V

h*.
£

® i ' COo
h*-
1—
T_

h* 0 CM
in
d 0 CM

0
in CO T—

rd CO
■*—

CO h- CO 0 in 0 O in CO in
CO r- co 00 1^ co CO CM

1^0 d d d T- in 1- co r-
3 
C
T3 
CD 
> 
o
</303 

d cn
COi
CJ)
3. ' CO
o
z|

CD■*—>
co
Q

y- y- y~

0 00 in 03
T— 00 CO 0 CO
O d in co y— 00
V CM CO y—

<13
05
Q

*“

0 0 co co T— 03 T— 03 CO CM
1— V- CO 0 CM 03 y- CO y—

0 d d CM CO in rd cd 0 d
V V y- CM co CM CM

D

' CM
uz

O 0 0 O 0 0
T— y— 1— T— y— CM
O d d d d 0
V V V V V

0 0 0 0 O O 0 0 O 0
y- y— y- y~ ■*” y~ t~ y~ y~

0 0 d d d d d 0 d0
V V V V V V V V V

00 co CM h- CO 03
1 in CO in 0 CO 1 0

T—
r- CM CM d CO

8_03___
CO

1

co CO 00 CO
0 T- 0 CNJ CO
d d d d d
V V

1

CO h- 03 co CM 03 h-
y- ▼“ T“ O CM CM y- 0 y-

0 d d d d O d d d
V

CD 1
_i

O 03 8
CO =3-L. >_^

CO
d
CM

3.
3

2.
6

8.
5

1 co CO
bo
03
in

1 7.
5

7.
5

4.
0

3.
5

2.
5in

0 0 co 0
T~ ■*“

"O
CD>
O0303

LO
co

5 1 ■ • . 1 .

0

00

5 1
in y~ 0 co CO CM in
f- CM 03 CM cd

y- co
o 03 03

C c

i£

o_J
in in 0

1 03 CO
T— 1—

0
—1

1
CO O h-

0 00 m in T- in in d
1— CM T— T—

CM

CM
O

_l

E

_
’"fr
CO
oCM
CM

0 h- CM y- CM
03 O 03

co CM CO in

d

0
CM
CM

CO
CO
Tj-

O 0 CM CO Tf in CM
00 CM 00 co 0 CM

1 cd cdco co CM in in

>
■*->

03 03 in CO 00
CO CO CM CO 03 03

z 03 N- co T~ CO T— co co in
0 T— CM in CO 03 r- co h-

C

C/3

o
o

"5 03 h- 00 03
CO CO co in
CO 130 co co CO CO

03
CM 00 CO h*. 00 03 03

cd d ■dCO CO CO co in in
CO CO CO co co co co CO CO co

CD
D
COk_
CL)
E

o CM 00 03 T— T— 00
h- 03 O T-

dh- co
CM CM T—

CM

0 CO CM r- in co CO T— 03 T—
T- r- 03 co 00 CM CM

in T- 03 cd d CO
CM CM CM CM T— T—

\- 03 03

si
C
O CM CM 0 CO CM 0

0 CM CO
c
0

CM CO CM CM CM 03 CM CO O
0 O in CO CO CO 03 03

CLCD
Q

..—.
E "co

C/D

T— CO CO 00 T—
CM 03

*->
C/D

T— T— CM CM CO CO 1^-
r— T—

52



Coo
CO4—'coTO
CDw

OoXCD

o
COr--O)
crillx
o
CL<111
(0UJ
CL
CL
!c0>
<<o
0)
A<0

in in T— h- CM o tj- CO ino o ▼— 1- CO T- r- o in in CD T- ino o T- 1- h- coCM

c® 
't= 5 
~0 CD 
> 

oCL

^ 2T~ ^ co
(0ICD 
=3- 'co

CDh-

aj
"(5
Q

o o o o o CM y-V V

CO CO o in o CT) o CMin in in 00 CO ▼- 00 CD
o o d o i- CD i- CO 00T— T- T—

o CT> in h-* CM o T— CDT-> C\l ▼” CD CD CD

CD
1^-***».00
T—
T""
<D
coa

o d o yj. y-l
V V

y— o r- CM inT- CD
o o o CD CMV T—

o CM CM 00 oO

,

■ 
CDT—
oCM

T—

(/)
o o CO h- d CMV CO CO CM

o -r- CM c\i CDV • COCM

OZ

o o O o o O o O■*“ T_ T— T— T—
o o o d o o o o oV V V V V V V V

o o o o o▼— T- T- T—
o o o o oV V V V V . 

oT—
oV

6

CD
CD CO i i i i i i iCO
o
CD

oID
00

O)c CDCo o
i£

w
—1CMo _l
E

CO

COCM

in 00 CD CD CO o m00 in o CD in CM 00 CM ■»—
CO co CO CM CO in

in
oCMCM

m h- CO CD y— CDCD O 1^ CM o O
CO CO CO , in

>*— oc o-— "co o
CD

2

C0

in co o CO o CD co CD CDoo in in CM r- h-o CM 00 N N- y— 00 CD
CD CD CD CD CD LO inco CO CO CO CO CO co CO CO

z

(0

m 00 N- m CD ooo O o CD COT— CD r^- CO CD
CD CD CD in in ■CO CO CO co CO CO

CDi—D
COk_CD oo' ’C
h-

COCD

i— in CD CM CD LD in CO o00 in CM h- O in o T}- CM
CD in T- o CO o CDCM CM CM CM CM T— y—

CD

CD oo CD 00 CD in CMCD CD CD CD co CM
CD co CO CD CDCM CM CM T—

-C
CLCD "e
O

c_o
s
CD

CM T— 1— T- CD in CD CD inCM in CD CO 00CM CM m 00 CD
Co

•*—>
2
CD

CM in o i^-
00 CM oo CMT— CM CD 00 oCM

53



co

s"(5
~o
CD 
C/>

O
O
X
CD

Z3
o

CD
h-
CD

DC
LU
X
o
X<
LU
cn
LU
X

9-

'sz
CD
<<
O
z

0)
_Q
CO

LD ID CD
O o T-

C\J
CVJ

00 CO 00
o

CD CVJ
CD

LD ID
o o CVJ

CVJ
00

cT
Q_

CD

d d o
V V

o d

CD

d o
V V

o d

h- h-

4CD—* CO 00 o CVJ CO CO CD
00 oo CD i-

’v_ 
3 
c 

"O 
CD 
> 

' C0
^-- V o
H CD
^

•
CD
=L ' CO

i-
T—
Cl)4—<
(0
□

d o o
V

o o T—
T— f—

ID

o

CD
LD

CD CO CO
y- h- CO

CD oo LD
o o CVJ

LD

O
CVJ

CD
h-

h-
CVJ
CVJ

CVJ
CD

1
CD4—'
CO
Q

00

o o

o CD
T-

00

CVJ

CVJ
T—

T_

CO
IS.

O 
CD 

^ o
Z|

o o
V V

CO CD CVJ CVJ
CVJ CO

r^.
CO

CO
CO

o o
V

CD
■*“

D

' CVJ
o o o
1— f— T“

fs
i—

O o o
T— 1— 1—

o O
i—

o h-
CO CVJ

O
T”

o
z

o d o
V V V

o d d d
V V V

o
V

o
V

o o
V

o
V

Sa5

CD
CO CM

6

o
CD 1^
CO 00

5 5

CDco
CD
C
o

i£

o CO CVJ
r- o T- CD

O
h-

CD
CVJ

CD
00

y—

CO
CD
•*—

CO
y- 00
CD CVJ

ID
CVJ

LD CO CO CO cvi CO o
CO CO CO
CM

O CVJ CD
O CO
O O h-

LD
CD
00

CVJ
ID

y—

CD
CD

CVJ CVJ
h-
CO

ID
T—

CD

z T- CVJ h-
CVJ CD
o CO

O
00
fs

CD CD CD CD CD ID ID i Tt CO CD d CD LD
CO CO CO CO CO CO CO CO CO CO CO CO CO

CD CD is i— o h- is. h- CD O
CO CD CD CD LD 00 CO CD 00 O 00

CD CO -r- CO CD CD ID ID T- d CO o
CVJ CVJ CVJ CVJ ■t— ▼— CVJ 1— T— ■*“

id CD
CD CD

-C
C
o

CVJ CD
CD

LD
i—

CO
LD CO

LD
CD

CVJ y-
CD CO

CD C
_o

CD
00

CM
ID

1—
CO

CD
CM

CL
0)
Q

CO4—»
05

T- CVJ CO ID 00 CD c3

05

CM CO

54



co
0
0"D
(/)
CD
3oo
CD
2
o»♦—DCD
CD
O)
T“cr
LU
I
o
CL
<
LU
C0
LU
DC
_Q.
J=
(/)
<
<oz
—
CD
.OCO
i-

Is
is
so

in in CM in CO 00 00 CD m in y— in CM in o CD in
— (

r* o o ▼” o CM T- CO o o o T— T“ co m CO o ■i-
I o o o o o O o y- y- 1 T- o o o o o d y— y— y— y—

Cd
NO

1 0- V V V V V
| CD CD

h» r-.
£ i 2 cd CM CO O co yf 00 r- 2 o o CD r- y—C 1™ CM h- yf

CD 1 co v— in in CD CM co o h- f— m T— 00 CD
T“ 1 T— T_ d o d o CM CD cd y-1■c ^ o o o o o <M CD CO o CMT— CM CM V V2 co v— CM T— CM

C ^ 0 0CO"O > 0 0CD CD Q o o o CD CO h- CD r-. Q i— CD 00 CM CD D- co y—

.> 3. ' co T— i— T— CM h- CD o in in co in Is- O CO CM CDo o o d in CM in CD 1 CM o o y— CM CD d CMV V V T— CM C\J CM T— co CO CM CM
o

o o o o o CD m T- CD o o o o o CD o1 CM T- T— T- T- T— tj- T— T— r— r— y— y— y— y— T—
o d o o o o o o 1 o o o o o 1 1 o o o ■V V V V V V V V V V

li 1 ■ • 1 ■ ■ 1 ■• • • i • ■ 1 1 ■ 1 i•jfi
ii

1 ■ ■ 1 ■ ■ 1 • ■ i i 1 1 ■ 1 i
CO j
CD 1E _i
CD 'O — d> in <=D JCO =3. O o 1 ■ 1 ■ i 1 ■ CO ■ ■ • 1 1 i 1 1

v_✓ CO
o o~o ID m

ON
CD 00> 1o | r-$ 15 § 1 ■ , , , , , 1 1 i § , , i ■ 1 • • , 1 iv 'Q CD CDc Co o_J _l

]lf
CO
cd_J do o CD CD CM CD CD CM o tj- in CM o CM y- 1^ CDC\J CO CD CD h- h- CM 00 in oIj Is- o 00 CD CM CD CO o y—o o o

E ■*fr cd cdCO cd cd CM CO 1 in cd cd cd CM cd in
---' C\J CM

2 CD CD in 00 00 CM z in CO CM h*. CM CD 00 co
— o o CD in CD CD CM T— CM CD m O 00 CD oo h-c o ■ - T— C\J CD co CM co o O CM 00 T- 00 CD
"cd 0 CD CD CD CD CD in in 1 in 0o CD CD CD CD CD in in in
CO 1 1 CO CO co CO CO CO co CO co CO CO CO CO CO co co CO CO CO

0k_
D CO CD CD in CD co CD 1^ CD CD o CM CO in 00 CD CD CO CD"cok- in h- CM y- CM oo CM C\J CD CD y- in o h- 00 CM CO CM
0 o

o CD in in CM CO cd CO in CO in y- CO cd CD CD ifCM CM CM CM C\J CM CM CME h-a> coCD CD(- c CM CD CD O T- T- 1- CD c CM O h- CM o 00 in in in CD-C _o CM CM CM CO 00 o in O) _o co CO CD CD in o O
-— >CL T— T— CM CO CD CD in T- T— CM CO CD CD m m

0 0 01— CM y—E CM
Q CO c/3

55



c
o
o

0
■O
0
0

'=3b
O
o
o
X
0

3
O
CD
Is-
O)

X
ID
X
o
X<
IDCD
LD
X

-C
</)

o
<<

0
-Q
0
H

0 ID
O

ID
o

o
T— CO

ID
00

00 CM 00
CM CM

LD
O

ID
O

ID ID o i-
o O CO 00

T-
CD

CD
T-_

CD
CM

O
0- CD

O
V

o
V

o d o o T“
CD
h-

o
V

o
V

o o o o
V V

T— '1— T—

o O

c
0

=> 
c 

■o 
0 
> 

O
^ C/3Z: 
0

•
O) 

' 0

■*-
t-

0

Q

ID

o

o

o

o

ID

o

ID

CD CM
r^. CO
d CM

cd 00
cd CM

o

CD

ID
CO

t-

CM
CO T-
■*“ CM

CO
o o

ID
▼—
CO
CM

03

00

CO
CM

T—

CD

T

0
0
Q

o

o
V

o

o
ID
o

o

o CD CD
Is- CM

o o CM CD
V

CM ID
CD o 1— ID

ID
CD
CO

00
CD

ID
CD
▼-
CM

CO
CO

CM
O
CO
CM

■*“
ID

CO
CD
CM
CM

o
CO

o 
0 
0

O
z

o d
V V

CD 1^ y-

CO
CD
CO

ID
CM CM

o o o T- r- CO CO CD
V V **“ CM CO

ID
CM

ID
CM

o o r^ OOO^tOOLOO

o o 
v v

o o
v

OOOoOOoO
V V V V V V

_0 s
0 
0 
E —

O 
0 

O) 3 
H. V-> rs

00
cr>

o

■O CD
0
> 00 00

o
0
0

O)
c

O)
c

o o

£

CM
CD 00 O CM

O
00
h-

CM
CD

O CD
CO 00

CM
CM

CO
CD CM

o
CM 00 T~

h- ID
CM
O

h-
CD

ID
CD

ID
CM

CO
00

ID
CM

CD
00

CD
T_

o
E

o

CM
CO CO cvlCO CO •<fr ID o

ID
CM

CO CO CO CM CO ID

>,

c

0
CD

o
0

—1

o

CD
CO

CM
CD
<?

O
CD
I**-
CD
CO

00
00
00
CD
CO

ID

CD
CO

CD
CD
h- i-
ID ID
CO CO

O

00

CO

CD
CD
CD
■<t
CO

O
Is-
CD

CO

2*

■*->'
0

O
o CD
■»” CM
CD CD
CO CO

CM
CM
00
CD
CO

r-
00
CD
CO

CO

CD
CO

O
00
ID
CO

1^
00

ID
CO

i-
h-
00

CO

CD

CD
CD
CO

h-
LD
CD
CD
CO

0l—
3
0

00
ID

ID
CD

O
h- CD

ID
00

o CM
CD

CO
ID

CM
CM

CM
CM

CM O)
LD ID CO

CD
■*“

00
CD

O
00 CD

00
CO

CD
CM

CD
CM

0
Q.
E

O

CD

CD
CM

ID
CM

CO
CM

y-

CM T—
CO CD
T-

CD
O
o

CD ID
CM CM CM

CM
CM

1^ CO
T—

CD CD

H CD T“

-C
CL
0 E

C
o

0
CD

CM CD ID
CD

00
CD

CO
CD
CM

T—
CM
CD

CM
O
00

CD
ID

h-
CO
CD
T—

c
o

0

CM 1—
CO
■*“

O
CD
T”

00
o CD
CM CO

CM
CD

CD

CD
O
CD

O
CO
ID

00
▼”
ID
CM

56



co
o

0
"O
0
0
'3l—
o
o
o
X
0

3
0
CD
h-
O)

x
LU
X
o
X<
LU
if)
LU
X
Q.

'sz
0
<<
o
z

-Q
0

in o> CO co co
0 tj- CD CD

O) CM
in

CT> co
CM

in in m CO
0 0 0 y-

CD h-
CO 00 co

CD t- 1

0
X CD

h-

0 0 d 0 0
V

y- y- y— 1 1—
CD
h-

d d d O
V V V

d d y— 1.
2

O T—

C
0

3 
C 

~o 

CM
' 00
0

^ C/3^ 
0
• 

~~~~
y—

■*“

0
0

CD CM 00 CO
CD CD 0 CD CO
0 d CO

CM
CD

CM
y—

y-

00
in
T—

in
h-
y—

,

m
m

CM

T—

0
0

0 0 CM CM

d d d d
V V

0 y*

CD 0 yf

CD CM
y—

IO 

o 

CM

O)
o 
▼-*

22
.0

9 

0 
> 
O 
(/)
0

CD 
3. 0

O

Q 0 0 0 r>- CD
T— ■*- CD y- CO
d 0 00 y-
V V T— CM

CD
in
CM
CO

O

CM
CO

O
CM
CO

• 

y—

00
co
CM

□ 0 00 m
y- O) r-
O 0 CM
V

CD O
CD CO

00 d d
co

Tf 
CD 

o 
h-

26
.3

7 

CM
0 0 O O 0 0 O O
T— T-- 1— T~ 1— y— y— 1— CM

O
T—

0 0 0 O 0 0
y— y— y— y— y— y—

O
z

d O d d d d d O
V V V V V V V V

• O O
V

O O d d d d
V V V V V V v v v

6

8
0
0
E
0
OO 
0

5? 3
CT>
in CD

CM

■O
0
>

in
co

in
CO

o
0
0

CD
C

O)
c

o o

.£

CO

CO CO 
CO 

CM 
00 

CD 
CM 

CM 
o 

t— CD 
o h- 

CO 
cm 

O) CO
00

O)
CO CMcoooco^coins

cotj-ococdcmt-t—
^ 
Tj- 

O) 
o

CD
CM

Ttn-COCOCOCMCOCOTj-LO in
CM

Tj-Ttcocococococo^tin

Tj-TfOOOOCO'M- 00
CMLO-T-f-TfrCM-T-O h-

moNinr-ocMcoNco
CMCOONCOOin^CON

o ri-rCMNCMrr O) 1-CONOO^COCMCO(DO)

0 o codr^cDinininin • cDCDCDcdcDinin^tin^t
if) cocococococococo co COCOCOCOCOCOCOCOCOCO

0k_
3
0i—
0
CL
E
0

Q
0
' "" y—

O
T“

in
CM

CM

CO
G)
CM
CM

CD

d
CM

CD

T—

1—

1—

h-
00
CD

y-
00

in

CD

CM
CO CM

CM
0
y~

00

CD
CM

in
00
in
CM

O

CM

00
m
T-
CM

in CD
0 00 h-
00 CO O)
y— 1—

CD
d

in
CM

in
CM

CL
0
Q

-—.
E

c
_o

w

CM 00 -r-
O) CO

T—

CM
CO
y—

CM
in
co

co
h-

CD

CD

CD
CD
•M-
y—

in
CM
m
CM

c
0

*—>
C/3

CM co
CM
y—

in
in
1—

CD
CD
y—

O
O)
CM

CO
0 0 0
0 00 1—
CD in

1—

T—
in
CM

57



o
o

0
CO

■D
<D
CO
‘d
k—
o
o
o
X
CD

o

o
CO
r-
O)

X
LU
Xo
X<Lli
CO
LU
X
Q.
JZ
C/5

<
o<

0
.O
0

CO
o

lO lO t- 
O Tj- (D 

CsJ 
^ 

CT) 
CD 

CD 
N 

O 
CD

LO LO O 
O O CM 

LO 
CD 

co 
N CO

LO 
o 

LO LO
o o .0

5
.0

5
.1

3

o
CL CD 

h-

o O O 
V 

T- T- T- r- 
co 

o o o 
v v

o o o 
co
Is-

o 
V 

o o
V V <0 <0 0

cn 
•*—>

0 
L 
3 
c 

"O 
0 
> 
O 
CD 

I ' 00
/—- o
J CO^
0

•
O)
ZL ' CO
^ o

ZI

T-

0
0
Q

O o o>
vt o>
o o co
V V

o o -v}-
i— T— CT)
o d LO
V V

CVJ
CT)
cvj

CO
CO
CO
CO

CO
Is-

CO
CD
CO

o

d
CVJ

CT)
CO
CD
CO

co
CVJ
CVJ

CT)
co
LO
CO

T—

0
0
Q

r- o co
co vt r-

o cvjo
V

o o co
•*“ co

o o co
V V

co
co
LO

-vt
h-

CO T-

CO LO
LO CO

r^. CO
r- CO
d CT)

’r“

-

0
0
D

r-
-vf
O

O
’r"
o
V

1- CO
LO vt
o o

o o
T“
o o
V V <0

.1
0 

0.
43

 

0.
50

 
0.

98
 

2.
07

 
1.

59
 

b

o o o o o o o O O O O C\J o o o o  7 

cvj
O o o o o o 

V V V V V 
o 
V 

o
V

o o o o 
V V V V

o o o
V V V <0

.1
0

0.
18

 

0.
2

rQ

- - - 

CVJ Is- LO

- - . 
LO iii i i i i CD I............................. ID III   

-vf LO
o

00

o
CO
00

o
CO
CO . . .

O)
c

CD
c

O)
c . . .

o o o .
CO Is-

. .
CVJo

d
LO

LO
CVJ

oo CVJ o CO
Is- CO oo oo CD
-vf -vt CVJ CVJ CVJ

CO
CVJ
CO

o
00
CO

-Vf

o
CO
CVJ

CO CVJ CO CVJ 00 CT)
CT) 1^ CD CT) CT)

cvj■vt CO CO CVJ

25
°

29

4.
73

 

4.
30

 

3.
98

 

00 Is- o
Is- r- 00

■vt -vl-

CO Cvl CO CO 
lo O) r- c\j 
C\J CVJ T- CT) 
CO CO lO ^ 

CO 
co 
CO 

CO
o
CD
Vi­

2

0

CT) to CO LO
CVJ vfr LO CO LO -vt
CT) CVJ CO CVJ o CT)
LO d d co CO LO

z

0 6.
09

3 
6.

34
8 

6.
35

9 CVJ LO
oo 00 oo
o o o
CO CO CO

co CO CO CO CO CO CO co CO CO co CO CO CO 3 3 3CO

0

o
LO

T—
CT)

CM CO
r- o 1—

o
LO

CM
CM

CD
CO

CO
CT) LO

CM
h-

CO
TT

O) 
Vt 

LO 
vf .2

6 
.5

3 
.6

6 CO

CO
CO
CVJ CM

o oo
1— y—

CO LO CO
CM

CM
CM

o Is-
CM

LO
■*—

LO
LO CVJ 

-"t 
CVJ 23 22 21^ 

CVJ

o o o
■*“ T_

CL
0

c
o

CM CO
r-

Is-
CO

T-
CM LO

LO

o CM
LO CO
CO 00

c
_o

0■*—>

CO CO
LO

LO
CO

CO
CT)

T-
T-
▼“

CO
CM

c
o

5
cvj o 

CVJ 
LO 
vf 

O) 
0 

1- 
N 

o
O)

D CO CO CO

58



c
o
o

£
"S
73
a)
CO
D
o
o
o
X
(D

0
CD
1^.
O)

a:
LU
Xo
X<
LU
03
HI
X
Q.

JC
0)
<<
o

a)
nro
H-

1 ^o
1 CL CD

ID LD
O o
d d
V V

O
V

ID 
o 

CD
d

CD
h-

IDIDIDOIDt-COOOOCD
OOOr-TfO)i/)0)COCO
OOOOOO-T— T— T— T—
V V V

■*c/>—>
c
0>

1
1
| CVJ
1 co

CM

T—
ID co
ID

co 
o> 

co
Tt

CVJ
IDNlDi-OCONCDCOCO
^■ID^CDCDOt-NIDCO

D
C

73 
CD 
> 
O <I) 
CO
b

•*—>
CO

1
CD
n. co

Z!

0!S(1/

aj
CO
Q

O

O--
d
V

o O 

o

o
V

O 

ID 

CO 

CD 

''fr

ID

O) 
Q>

aj
co
Q

OOOOWN^r-'w^ 
•r- CM CM CM

or^LDcor^cDON.O)a>
T—T-CDT-rfC0(3)NC\JC\J
oddi-d^tiDOjcsicvi
V t— CM CO CM CM

1

1 c\jlo
o oi— ooooo^t ooo

1 Z o o
V V O O O O O o ooo

V V V V V V V V

CD
oaj d

CO
o>
ID

o o
CO 00

O)
c CD

c
o o

£

o' _l
E

' ’

00

ID
CvJ

00 CD O CD CM
00 00 oo **- CVJ

tj- ■<fr CO CO CO o
ID
CM

CD a> CO D- CM 00 ID CM
CD CO CT> 00 ID CM 00 •*—

co CO CO CO CM CO uo ID

• •
>*

oc o
co o

03

z

CO

o LD oo T— ID 00
00 Is- o CD O) oo
o T— 7~ CM o
d CD CD d CD CD
co CO CO co CO CO

z

■*—>
CO

CO CD 00 CD h- 00 ID CD h-
CO CO CD CD CM o •M- co h-
00 CM CD 00 00 T— 00 O) O)
ID CD CD CD d ID ID
CO CO CO CO co CO CO CO CO CO

a>L_
Z5

"(0
L—
a) o

o
E
CD
H

CD
O
T

CO 00 ID CM
C\l CO O) 00 CD
CD CO CM ID
CM CM CM CM ymm ■*“ D-

O

ID CM CD CM 7— CD ID CD
ID K o ID h- CD CM CM
CD LD 7— CO CO CD d ■M"
CM CM CM CM 7— 7“

XI
LL /■—«.
CD £
Q

c

"co
03

i— CD CD CO
ID o

T— T— CNJ

c

03

CM CO CD CD ID CD CO Tt- CD CD
CM O) O 7— ID 00 O 7—
7— 7— T— CO ID h- CD ID

y— CM

59



c
oo

(0
~o
<D
CO

EO
oo
X<D

O
D

CD
CO
1^o>

x
UJxo
X<
LU
CO
Ui
X
q.
!cco
<<
O

-Q
03

CO LO LO
o o 1-

Is-
CVJ

CO CO
CO

00 LO
o CO

LO CVJ
o CO

LO CO
o CO

h-
CVJ

00 CO CO
LO

CO
CVJ

CVJ
o

1 O
1 CL CO

r-

T— o
V

o o o o
V

T- i— o
V CO

h-

o d o o o
V V

o y- T- 1- T-

1 CM CVJ
£> 

•C 
=> 

1 .

— O
^ CO

y-

T~

00 LO
LO
d O

CVJ CO CO o
CO 00 00
o o ■r- h-

00 LO
CVJ Is-
1- CVJ
•»” CVJ

LO CD
LO
CO
CVJ

y-

T“

00 00 O)
LO 00 o h- CO

7— cvj cvjo

CO 03 CVJ CO in
00 oo T— 03 CO

cvjCO o T— CO
CVJ CVJ CVJ'r"

c 

"O 
<D 
> 
O 
co 

Zu
C0
•

03
3. 'CO
" \ O

1 ^

0)■*—<
CO
o o O

T— i—
o o
V V

o f— CO CO
T— CO
d CO CO
V

LO y—
CVJ
CVJ
CVJ CVJ

CVJ
LO LO
CO 00

a>
03
Q o h- r- o co

y- 03
o T- CO cvjCVJ
V

CO 00 03 h-
■»“ M- CO co
o T— M- h- LO
y- CVJ CVJ y~ y~

b |

ii_Q
I z

o o
T— T—
d o
V V

o o O
T— y— ▼“
d d d i
V V V

t- o
y— y~

do
V

o o

o d
V V

o o o LO CD
f— LO 1— CO y—

o d d o o
V V

CO o CO o y-
CVJ M- T— y~m

d do o o
V V

03
s

03
CD
E

CD P
05 . . . i . i ■ i • > O
in cm

o o

00 00

O)
c

o>
c

o o

if

C\J
M;
■*“

LO
00

00
CVJ

03
03

00
CO

CO CO
CO 00

LO
CVJ

LO
CVJ

y—

CO
03
03

CVjin^-tDCOOOCON'tCD
COCOCOWNCONt-OJO

o E o

CVJ
M- CO CO 00 cvj CO CO LO o

•>fr
CM

MlfiCOnnCMCMOMW

>5
■*—>

c

ui

o

z
4—*
03

00
CO
■»-
CO
CO

LO
LO
CO
CD
<r>

03
r-
CO
CO

03
LO
00
CO
CO

o LO
oo CO

CO LO
CO CO

CVJ
CO
1”
LO
CO

T-
r-
CO

CO

03
M-
CO
LO
CO

7-
h-
03

CO

4—<
CO

M-MCMCOi-lDi-lOWCM
intoaicoffli-'-fflios
(ST-ioM-noowNoa
LO CD CD CD CD LO LO
CO CO CO CO CO CO CO CO CO CO

a)l—
3
4-*
CO
1—
9

E

o

10
8

7_
CO
CO
CVJ

7_

LO
CVJ

o CO
CVJ
M-
CVJ CVJ

CO
y-

CO

h-
CO
CO

00 o CO
o CVJ

o CO

h-
CVJ

03
o

CO
CO

LO
CVJ

CO
o
CO
CVJ

03

cvj
CVJ

CVJ h- CVJ
CO CVJ CO

03 oo CO
y- y- y—

CO
03

03

LO
LO

CO

CVJ

■<fr

LO
CVJ

M-

a>
1-

JC
ci
0
a

„—_
£

c
o
4—1
CO

C/3

CVJ CO
CO
T—

LO CVJ
CO CVJ
y— CVJ

03
03
CVJ

CD LO M- r-
Is- T—
LO 00 LO

1—

CD
y—

LO
CVJ

c
o

4—<
s

Cl)

CVJ CO h*.
CO

7- CO
CO M- CO
7— 7— CVJ

LO
CVJ
CO

03
03
LO

T—
LO
T—

CO
y—

LO
CVJ

60



c
oo

CO■O
CD
CO
E
o
o
o
'x
CD

o

CD
O)
■*“
cc
LUX
o
X
<LU
COLUCC
Q_
-C0
<
<o
z
—
0
.Q0
i—

CO
'o
Ol CD

N-

IOU)CMONC\J(DC\1NCO
OOf-Tj-lDOlONCOCD
oo ddddi-^di-’

CD

ioioio^tcou)cocococM
OOOCMlfiO)M-CDCMCM
OoOooOi-t-’t-’i-
V V

</)
c
CD

CO
CM tJ- CD 00 ^ Tt ID CO CD 
^ lO CM CO N O N 't CO lO
O O 1- CO CO N CO N O CM

CO
CMOr-CONCMOOCOCOCO
^t^OCvJCNTj-T-CN^tlD
dd^cM^fcd^cMCMCM

D 1- T- T- CVj CM CM CM
C 0 CD

•*—>-o CO CO
CD>
O
CO
CO

O O O CM O) O) N O O) C3) CM 
T- T- O CT) o lO CM N CO
O O t— CO CD CM CO CO t-
V V CM CM CM

Q OOIDCDi-CDOCOCOt-
r-r-rtOlOCONCMCMCO
OOOCMNCMCMNNN 
v V T- cm cm T- T-b

OOOCOCMOOOOO O. 0^-0000000

O O O O o o o o o o
V V V V V V V V

dddodddddo 
vv vvvvvvv

_co
0
0
E
0
O0

CD ( ■ I I I I I I I I I

T3
0>

COCO CO00
O
CO0 I I I I I I I I I I

o> o>
c c
o o

l£

o'
_l CO CD CO 00 CO y— y—h- o LD

00 00 ▼” CO o 00 00 CO h-
CO CD CM CD CD 00 h-

00 ID ID O O 00 CM o CM
E o CO CO CO CO CM CM CO CO o ^t CO CO CO CM CO ID ID
-' CM CM

>
C oo

z CM h- CO CO 00 CD O CD
oo 00 ID CD ID ID CD

CD ID CO CM 1— CD 00
2 O ID CO CO CD 00 00 O

CM CO oo CO CD CD
O CO CO CM CM T— 00 CD CD

0
C/3

o 0 ID ID CD CD CD ID ID ID
CO CO CO co CO CO CO CO CO CO

0 CD CD CD CD CD ID ID ■<*
CO co CO CO CO CO CO CO CO CO

0
■*—> i— CD CM o ID CM CO CO CO O CD CD CO ID h- CD CM CO
k_ CD 00 h- CM 00 CD CD o CM ID CO O o 00 ID 00 00 CO CM CM
0

E
o

O
CO T- O) CO CD CO CD ID

CM CM CM T— £
CM CD CO CD CD

CM CM CM T_
h-

.c
CL0
o

--—nE
C_o

C/3

CM CD CD CO 00 CD ID ID
CO h- O CO 00 CD CM CM CO

T— 1— 1— CM CD oo
C_o

03

CM co o CD CM CM ID O h- CD
CO 00 CD CM r>* CO CD CD LD

i— T— CM CD
y—

61



co

(0■4—'
■O
CDCf)
3i_O
oo
XCD
2
o»♦—
3
o
COh-03
xLUXoX
<LUCOLU
X
CL
_cC/3
<
<oz
—:
CD_Q<T3i-

l”y LO LO LO T— CM CO LO LO LO CO LO LO 00 00 LO CO f—
o O o T- h- o LO CO CM T- q o CO 03 CO CO

ss
ol

ss
o

T— T- •r- o d1 O 6 o o o o o o o T- T- T-
-_

(
n CO V V V CO V V

Is- Is-
Mn

i
NO

CO“ i CO o CO CM 03 LO 00 CM T- o o 1- T- 00 CO CO o
T— CO 00 T- CM CM T_ T“ CM oo0) | co

•C —. o d o *o d LO d CO Is- o o o CM CO d CO CM CO
3 ^ CO V T- CM ▼“ CM V •*”C ^ CD CD03"O ' 03 03
<D CD o o CO CO CO 00 LO CO 00 o o o 00 Is- LO 00
> 3. 'co CM CM CO 03 o oo T— 00 CM CO 03 o 00 co

o o d o d CO CO o CO o o CO d LO r- o
V 1- CM CM CM ■*- V CM CM CO

o
o CO o LO CO LO CM o o o o o 03 LO o o o1 > T— T— T— CO T— T- T— LO 1— T- T— CO CO T—I o o o d o o d d o d o o d o d d d d o

1 z V V V V V V V V V V
1

031
1 , 1 1 1 1 00 CM LO LO LO 03
Ifi 1 T_ CM 1

11
03 LO CM CO CM 00
CM CM CM CM CM

» |5 1 . 1 1 1 1 1 1 . ■ o o d o d o o o
03 |

5.
2

0) l
_J

3.
9

® O) 3 o
1 1 1 1 1 1 1 1 LO CM CO o CO LO CM Is-03 3. O 03LO LO T_ CM 1— T“ CM4-> 1 o

6.
2

~o I CO T—
§ ! CO 00

? ,1 1 1 1 1 1 §1 1 LO o 1- T— T— 00Q I O) 03
c c1 o o_l|i£ 03

1 1 1 1 1 , , 1 CO d LO CO T- CO o CO
| CO 1— T— T- T— CM

q LO
dLO_J CO Is- LO CM LO 03 o o CM 03 LO CO h- CM CO CM 1-COCM Is- CM CM o 03 o 00 CM CO CO 00 CM co 03 00Ijo o o dCM CO CM CO CO LO CO CO CO CM c\i CME COCM CM

CM LO co CO V- CM CM CM o 00 o T- LO CO CO 03 CM7 CM LO CM 03 CO CO Is- CM CM 00 03 CM oo 00 T—
C o CO LO CO o oo CM 03 ■*—> 03 CM Is- o

03 CO d d d d LO LO d CO CO LO d d LO LO LO dCOCO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO COCO

d)
CO CO 00 o CO T— 03 Is- CM 1— CO 03 Is- 00 LO CO LO03L— CO CO Is- o CM T- o CO CM CM ■»“ LO 00 LO 00 00 CM

CD o CO CO LO CO CO o d d CO CO 03 r- CO 03 CO 00
CM CM CM CM <r" 1— CM CM T_CM T_E

T_
C CM 00 Is- T— 03 LO LO c CM CM CM o CM 00 o_c O CM CO 03 _oh- 03 CM o LO o CM CO LO 00Q. T- CM CM CO LO LO CO 1— T— CM COc5CD ■J—E CMQ CO o>

62



„—_

C
o

CO
"co
-O
CD
CO
Di—
O
o

0
2

o

6

CD

03

IT
LD

o
X

X
<
LU
CD
LD
tr
_Q-
JZ
if)
<
<
O
z

—
0

_q
0
t-

I
ID ID ID CvJ ID CO o 03 ID iololotj-coooi-looo
O o O C\J ID r- CD CD OOOt-COCO^COCO

I o o o O O O o 7_ OOOoOOt— t— 1— 
I CL CD V V V CD V V V
i 1^. h-
I

c I 'V CO CO 7- CD 03 CO CO co 03 CDCOCOtJ-OCvJi-COO
CD co T— C\J 03 T— ID ID CD CVJ CD i— in^NOomcDcDco
•c o ■*“ d o 7- CO CD CO o O OOOOCOCDCOt-CM 

"I— ▼- CvJ CVJ 7"” CM CM
0 0)

0 4—11
■D • 03 00
0 03 D o o CO CD ID 03 03 CO a OlOOOCDCDCOCOTfOO
>0-00 i— LD 03 h- CO CD T— ^COOi-lO(D^0NCM
o ~ O o ID 03 c\io CM CO h- oocsjTtooooinooio 
CO I ^ V T— CVJ CO CO CVJ v t— 7— CO CO CM CM
b

oooooooooo OOOOOOOt-OO

o o o o o o o o o o o o o o o o o o o o
V V V V V V V V V V V V V V V V V V

i 03 o LD CD •*- 03 CvJ
CO 03 CO CD CD r- h- CD LD T- , CO CVJ CvJ CO 7- h- 03

y— CM COT" T”
7.

5
1
l

CO CO co CO co co CO CO i— 00 h- Tj-
• is O O o O o o V— O CvJ o o T— o CvJ 7— 7— 7— CM CM

d O o o o d d o o i o o d do o o o o O
V V V V V V V V V V

0 1
E —

_i

O OJ 3 O
0 12. O r^. CD CvJ LD LD 03 CD CO d co ID ID ID h-
V— ___ LD i— T— V— -T— T— 1— O' T— i— 1— ID i— 7— 7— 7— 7— CM 7-

o oT3
22

.0
2 1.21

5 CO co
O | r- 03 03 00 CO r- r- o T~ T- o ID LD h- ID CO CM 03
« 12 5 5CO CO CO ID ID LD i CO CD CvJ CM CM 03 CD CO

CMQ ■»“
j O) 03

c C
o o
_J _l

i i£ co 00 00 O
00 CO o ID CO o CO LD i 00 CVJ CD O CO o 00 CM CM

i ■*” •*” •»- CVJ 7— CM LO ID ■»- CM
Id

CVJ
_J cvi o CO CVJ CD CD o CO h- ID 00 00 03 CD CO

CVJ h- h- CO •*— 00 CO o h- LO CvJ 03 CD CM O h- CO CO oo o CO CvJ cvi oE CO CD CO CO CO CO Tf co CO CO 00 CM CO ID
CvJ CVJ

> 2? 1- 7“ ID T- h- CD CD o h- CD CO CO 1^ CO CO 7-z I''*
o CO CD ID o CO o CD ID h- CO CO CO 03 03 CD 7— CD CO CD

c o ID CD CvJ co 03 CO o ■*—> CO LD h- CO 00 co 03 03
0o CD CD CD CD CD ID LD ID 0 d d d d0 CD LO LD

w ■ ' CO CO CO CO CO CO CO CO CO CO CO CO CO co CO CO CO co CO CO

0
=3

ID LD O T— 03 Is- O CO co CD r- CvJ o oo 03 7—0h— LD O CO CO CD LD CO 03 CD CvJ CD CD ID CD CO h** CO ID CM
0 o

CD CvJ 03 1^o CD CO 03 d ID CD CD 7- h- 03 LO
LD CVJ CvJ CvJ ■*” CvJ CvJ CvJ CM 7— T—E CD

1-
C CvJ 03 CvJ X- o h- o o CD c CvJ Tf T- O CD o CO CM CM 03

JZ _o O CO CO co 03 CvJ CvJ CO _o co T— LD 7— 7— CD 7— co LO
Q. -—- i— 1— T— CVJ CO ID CD 03 7— 7— CM CO CO 7—0 ID
0 0E 7—
Q CO

63



c
o

s
o

0
“D

CD
CO

’d
k_
o
o
o
X
<D

O

O

CD
r-
o>

X
LU
Xo
X
<LU
CD
LU
X

Q.
1c
<0

<<O

0)
-Q
(0

ep
'
o
0_ CD

Is*.

ID ID 3— T— T—
O o CM <2> O)
O d o o o
V V

3—

T— ID
r- CsJ
T- 3—

ID
r-
o

CD

ID ID ID T- CD
O o o T- CO
o o o o o
V V V

tj-
CM
o

00
CM
3-
V

CD
ID
3-

CO ID
CD CD
d O

CO
c0 
L. 
3 c 

"D 0 
> 

OJ
1 ' m

X-v o
^ C/3^
0• O) 
=L ' co

Z3!
3--
T“

CD
0
Q

o O) O) CD
CD ct> O) CD

o o o CD CD
V

o o oo O) r-
T— r- CM ▼- ID

00
CO
CO
T—

CO
''t

1— ID
CO CVJ
d
CsJ CsJ

o ID
o ID

CO
CD
ID
T—

CsJ
CsJ

T—

0
0
Q

CO CO o CO
CD CD CO

cvio o o o

o o ID CO o
f— T— 00 CD

00
Tf
3-

00
CO
CD

CM

00
ID
T”
CM

ID

o
CD o
ID 3-

CM

CD 00
CD O

o 0
0 

^ o
z1

o
V

o CT>
CM 'T“

T-
CO

CD
CO

ID
CVJ

3“
CM

o o 3-
V V

CM CD CD 3-
CO

CD
CO

CD ID
CM

b

' CM
o
z

o
1—
o
V

o
T—
o
V

o
v—

o
V

o o
1—
d o
V V

o O
▼“ ▼“
o d
V V

O

o
V

O
■*”
o
V

o
▼—
o
V

o o o O O o o o O
V— T— T- T— T—
d d d d d d o o o
V V V V V V V V V

CM 00 CO CD 00 CD CM 00 CD CD 00

6
CD O Is- ID CO 00

CO
CO 00 r- ID ID Tt oo

1 6
 7.

r- Is- CD o 00 r>- r^- r^ CD Is- Is- r-

0 s o
o
V

o
d
V

o
o
V

o O
d O
V V

CM
o O

CM
d

CO
o o

o o o T- o q o CM ■»—
d d d d d d do o

V V V V V V
CO
0)E
<D
O
CO

a co
CM
cvi

CD
CsJ

o
CO CM

00 CM CM CM
Is-

oo
CD
ID

o CM
CO CM

CM
CM

ID
3-

CM
CM

00
3-

h-
CO

00
CD

O
CO

■o
o o

T—
CD
>
O
CO
CO
b

c
CD

5
O)c

co

o
V

CD
CD ID

CO
Is-
CO

CM
1^

CO
ID

o
00

oo
_

o
c

ID CO
ID CO

ID
CO

00
CM

CO
CO

o
CO

CO
CO

CD
CO

Tf
ID

ID
ID

o o

CM CM 00 CM CSJ CM CM CD 00
i£

CM CO CO ID CD ID
CO

CD
T—

CO ▼“ CO 3-
3—

CO CO CO 1-
CM

ID ID

in h-

CM
CD
co o CO

CO CD
CM
CD

h- ID
■*—

CD
00

CM
CM o CO

CO CD Is-
ID r-

CD
O

oo
Is-

r- o
ID CD

CO ID
00 CM CD

CM
CM

o co
CM

■M- CO CO CO CO cvi CO ID
o
CO
CM

CO co CO CM CO ID

r- CD
ID
CO 1^-

ID
3—
00

o ID
CO "'fr
Is- Is-

Is-

•*—

O

00

CD ID
CD CO
CD CO

CO
3— CD
1— T—

O
CM

^_

00

<D
CD CM

CD

CD CO
00 r-
▼" 00

3_
Is-
CO

CO
Is-
CT>

co 
CD 

o 
^

CD CD
CO CO

CD
CO

ID ID
co co

ID
CO CO

ID
CO CO

0 CD CD
CO CO

CD
CO

CD
CO

CD CD
CO CO

ID
CO CO

ID
CO CO

CD

ZJ

0J—
0
Q_E

O

CO
o Is-
CD CO
CM CM

O

3-
CM

CD
00 00

CO
T— T“

CD
00
CD

CM

CD

O CO
CM

00

o CM
CM

CD CD
CM CM

CO

CM

CD
CD

CM
CM

h- CM
o ■»“

CO
▼“ T—

oo
o

o CD
■*“

CM
00

0
H

c CD O O ID CO ID o ID o c CM r^- o O CO (J> o 3- CD CO
.c
Q.
0
Q E

o

to
cn

CD
■t-

CD
i-

CD Is-
CM CO

CM
ID

CD CM 00
ID CD

o
■*—<
0

C/3

00 CO CD
3— 3—

00 O)
CM CO

CD CO
ID 00

O
ID
1—

CD
i—

64

*U.S. GPO 2000-0-573-020/40162


	Structure Bookmarks
	QC802.U6A5no.36c.2
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	ABSTRACT
	1. INTRODUCTION
	2. METHODOLOGY 
	2.1. Navigation
	2.2. Data collection and field procedures
	2.3. Laboratory analyses
	2.3.1. Dissolved oxygen
	2.3.2. Nutrients
	2.3.3. Trace metals
	2.3.4. Salinity


	3. ACKNOWLEDGEMENTS
	4. REFERENCES
	APPENDIX 1





