of the bay. Even 1f such reduction effect occurred,  the trophic
state of the nutrient concentration is very high. 1T we assume
that 0.05 mg/1 for TP and p., [ meg/l for TN are the maximum limits
for eutrbphiqation evolution (Tolendo Jr. A. et al, 1984), the
entire Guanabara Bay area must be classified as an extensively eu-
trophlcated ecosystem.

On the other hand, the amount of oxygen near the input of sewage
1S-Very low in the entire water column, reflecting high concentra-
tion of organic discharge. Away from the pollutant discharge
area, super saturation of oxygen at the water surface is inferred
to be caused by intensive photosynthetic activity. However, a very
low concentration was observed at the bottom layer, except Tor the
stretch COrresponding to the entrance of the bay, and almost 100%
of DO saturation levels in all water layers.

As an estuary regime was used, a significant salinity gradient of
7 to 17% of salinity at water surface was observed during the
rainy season (November/92) near the Guapimirim and the Caceribu-
Macacu basin, depending on the bay area. According to salinity
varlation, Guanabara Bay can be divided into eulitral, polihalino,
meso and oligohalino regimes, from the entrance to the inner part
of the bay. :

Sludge composed of putrefied organic compounds hugely accumulate
as a consequence of pollutant flow and eroded matters from the
contribution basin, especially at the inner part of the bay. This
‘could seriously affect water quality as well as benthos assemblage
activities. The sediments found at the entrance and central areas
of the bay are predominantly composed of Fine sands and sands
contalning organic silt, respectively.
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7.2 Phytoplankton Community
7.2.1 Sampling Procedures

During the three (3) simultaneous sampling surveys performed in
1992, chlorophyll and phytoplankton samples were collected at the
eighteen {18) statiens previously established in the Guanabara
Ba&.

Two_(z) chlorophyll Samples, one taken in the low tide and one
during high tide, were collected during each survey with a Van
"Dorn sampler filtered immediately and preserved in the boat deck.

' 7.2.2 Phytoplankton Biomass Variation

The mean concentrétions of phytoplankton biomass exXpressed as
chlorophylla-a at water surface and bottom on 18 sampling stations
according to tidal variatlions are presented in Table 7.2-1. Fig.
7.2-1, based on the mean value of surface layer, shows the chloro-
phyll-a variation pattern in the Guanabara Bay.

As shown in this figure, concentration of chlorophyll-a tends to
be higher on the west side and in the inner part of the bay, lower
in the central region, and the lowest concentration is observed in
the mouth of the bay. This type of algae biomass variation rea-
sonably coincides with nutrients variation in the bay, especially
of phosphorous as previously presented.

Fig. 7.2-2 shows the relationship between chlorophyli-a and P,
indicating an important function of this nutrient for phytoplank-
ton productiocn.

Besides the above behaviours a remarkable verifical variation of
algae pigment, higher in water surface and lower at the bottom
layer, was also observed at almost all of the sampling stations.
This phenomenon is caused by floating mechanisms of Oscillatoria
sp, the absolute predominant phytoplankton in terms of biomass in
theé bay which is associated with water mass stratification regime
thereby contributing to the fTormation of algae bloom or green
tide.

On the other hand, variation of algae concentration depending on
tidal level was observed. - Generally, a hilgher concentration of
chlorophyll-a is verified during low tide and vice-versa as indl-



Table 7.2-1

in the Gnanahara Bay (ug/l) N

“Variation of chlorophyll-a concentration
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" STATION

f

.

3

4

-
- BOT:

STR.

BOT. |

DEPTH

SUR. |

BOT,

SR

BOT.

SOR. [ 50T,

SUR.

BOT.

SR,

"Hiph tide

1,44

1,89

3,69

041

6,61 | 831

4,38

8,11

4.4 | 2,06

20,61

9,75

Low Tide

1,48

0,80

17,7

0,138

23,111 8,74

71,34

71,34

36,40 | 6,61

69,75

11,09

Mean

0,95

1,05

10,1

.12

14,86 7,53

44,38

44,36
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49,36 10,65
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870811815
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32,50

63.82 1 16,80

80,75

11,87
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35,0¢

14,60
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22,70

17

STATION

13

1

19
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56 14
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85.00
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55 17110.69

841

18,71

36,981 20,91

36,78

5373
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64,15
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36,09

0,04 | 13,63

27,48
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h7.24123.70
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07,87

Mean

04,89

62,15

96,68
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20,01 [ 12,16

42,95

14,40

47,11122,31
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cated in Table 7.2.-1, principally_in the mouth of the bay where
coastal waters of the ocean have a strong influence.

T.2.3 Phytoplankton Speclies

The results of classification and quantification of phytoplankton
In all samples are recorded in Appendlix 7.1. Tig. T7.2-3 to 7.2-6
graphically illustrate the general behaviour of the phytoplankton
community obtained in two water layers and from different periods
of sampling.

According to the data computed from the first study (May 1992),
the phytoplankton population tends to increase as We progress
toward the centre of the Guanabara Bay. On the other hand, Nosto-
cophyceae, constituted mostly by Oscillatoria sp., absolutely
predominate the phytoplankton population in all the sampling sta-
tions of the two water layers, except station 18 where Dinophyceae
predominates (Pretoperidium trochoideun, one of red tide organ-
isms), followed by Prasinophyceae (Tretraselmis sp.).

A pronounced difference in phytoplankton density was also observed
between the upper and bottom layers. The population in the bottom
was nearly 30 to 80% less than in the upper layer.

As for the results obtained during the high tide of June 1992, a
distribution pattern very different from the first study was
verified. Although the tendency of the phytoplankton population to
increase in the inner part of the bay was confirmed, the algae
composition drastically changed. Among the phytoplankton group
belonging to the Nostocophyceae, Oscillatoria sp. population
dropped, whereas Synechocystis sp. population increased in the
central and inner parts of the bay.

Besides, one of the most remarkable changes was that in spite of
Nostocophyceae, Bacillariophyceae mainly composed of Nitzschia
sp.'appeared as the predominant species in the central zone of the
bay, including the ecast side area of the inner part of the bay
(s$t. 15, 18, and 18). In the stations located in the west side
(St. 8, 9, 13 and 14) Nostocophyceae was still predominant in the
water surface. However, 1n the deep layers, the Bacillariophyceae
predominance extended in almost all the sampling statlions in the
bay, except for stations 8 and 18, a phenomenon suggesting the
strong influence of oceanic water invading the bay, especially
the deep layers



The phytoplankton survey performed in the'rainy season shdwed
recuperation of Nostochophyceae predominance with_an'appreciable
prolifération of Synechosystes sp. ., besides Oscillatoria sp..
Although the trend of phytoplankton density distribution is simi~
lar to the previously mentioned chlorophylla-a, the density index
as well as similarity index were calculated statistically, and
variation in a 56 gpecies population was noted, though it is not a
significant factor in the distribution characteristics in the bay.
These Suggestsjhomogeneity in the phytoplankton community distri-
bution as a consequence of a high eutrophication level which
developed in the entire area of Guanabara Bay.
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7.2.4 Limiting Factors for Phytoplankton Production

In ecosystems located in tropical regions characterized by high
concentration of nutrients, like the Guanabara Bay, intense pro-
liferation of phytoplankton may usually be expected.

The Intensity of solar radiation in these regions does not normal-
ly constitute a limiting factor, at least not in the water sur-
face, because saturation intensity for algae metabolism 1s much
lower than that available in natural environments. At the same
time, water temperature in the bay maintains almost always an
optimum range for algaé growth in terms of annual mean value
(25°C). In these environmental conditions, the bhehaviour of
nutrients constitutes an essential factor for the control of
eutrophication evolution. :

The relationship between nutrients and algae in an aquatic system
from the viewpoint of physioclogical characteristics is very com-
plex, since different algae species, different types and forms of
nutrients interfere in this relationship.

However, a number of recent researches has demonstrated that N
and P are more scarce in the natural environment, and these param-
eters have been introduced in the management and control planning
of aquatic systems, associated with the biomass amount expressed
by chlorophyli-a (7.2.1).

Since estuarine regime is different from continental aquatic
systems, the dissolution of P from sediments is accelerated due to
the presence of a significative amount of sulphur compounds that
contribute to reduce the P retenticn capacity of Fe® present at
the sediment surface (7.2.2). Several studies performed in estua-
rine environment in this season laid emphasis on the tendency of N
as being a limiting factor (7.2.3), even though this situation
could change depending on the intensity of nutrients discharged
from tributaries of the basin.

The definition of N or P -as limiting factors in an aquatic system
offers basic information for the planning of treatment facilities,
as well as the application of simulation models.

A correlation between N and P ratio was carried out both in water
and in algae biomass in the Guanabara Bay for verification.



In this correlation, N and P ratio in algae was assumed as being
the same as that of the seston because algae concentration corre-
sponds to a great part of suspended matter in water. Fig. 7.2-7
and 7.2-8 were prepared using all the data on N, P and chloro-
phyll-a collected at water surface through 3 sampling campaigns (2
samples collection for each campaign) at 18 stations during 1992.
The correlation coefficient values computed in water and algae
were, respectively, 0.77 and 0.89. N and P ratios in. water
considerably vary according to the concentration of nutrients
while the same phenomenon does not occur in algac. The chemical
composition of aquatic organisms is therefore relatively stable
even if envirommental conditions change. N/P ratlios were obtalned
in ranges ofr 8 to 15 in water and 5 to 7.5 in algae, suggesting
insufficlent gquantity of P for algae growth, especially in the bay
area with lower concentration of nutfients; which corroesponds to
the mOuth'of the bay. In this area, the sediments are essentlially
composed of sand with a small portion of organic matter that can
not constitute a significant source of nutrients. This fact
colncides with the nutrient balance theory already mentioned.

Accordingly, it is possible to cOnclude_that P is the most proba-
ble 1limiting factor for eutrophication in Guanabara Bay.

T.2.5 Eutrophication Level

Exaggerated production of algae biomass caused by water enrichment
brings about a series of negative conseguences, resulting in
eﬁtrophication phenomenon, for practical usés of aquatic systems.
Various criteria have been elaborated to position trophic levels
of water for the purpose of water resource.

The relation between concentration of N, P and chlorophyll-a
presented iIn Table 7.2-2 is one of the criteria used frequently to
classify aquatic ecosystems in terms of eutrophication (7.2.4).
Vollenwelider (7.2.5) proposed ranges of chlorophyll-a according to
the eutrophication level, as shown in Fig. 7.2-9.

Based on the referred criteria, most of the Guanabara Bay presents
an extremely high eutrophic level, particularly the wide western
area. If a mesotrophic level was adopted as water quality recu-
peration target (corresponding to 20 ug/l of chlorophyll-a), it
would be necessary to reduce the phytoplankton biomass to approx-
imately 70%,




Table 7.2-2 An example of trophic classification criteria of
' tropical agquatic system by CEPIS, 1990

oligotrophic | mesotrophic | eulrophic
Total P (mg/m3) 243 39.6 1187
Chlorophyll-a (mg/m3) 3.6 6.7 174
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7.2.6 Contribution of Phytoplankton to Nutrient Balance

Phytoplankton constitutes the most Important aquatic organism in
the Guanabara Bay, given 1its presence in great quantity and its
strong influence on the alternation of water quality.

These large amounts of algae produced in the bay represent nothing
more than organic matter, but alive organic matter, differing from
those from pollution sources. One of the most remarkable beha-
viour of this biomass is oxygen production as the consequence of
organic matter synthesis, which greatly contributes to the water
purification process. '

The growth velocity of these algae is fast, the multiplication of
cells occurring 1/4 to 1 1/2 times a day in optimum conditions
(7.2.6), However, actually, the specific growth rate has de-
creased due to several limitation factors involved in the aquatic
environment.

Assuming that Guanabara Bay 1s a great biological'reactor and with
application of the Mono equation, it is possible to estimate the
"specific growth rate of algae within a range of 0.25 d-*, which
approximately correéponds to the 4 day turnover period of predomi—
nant algae in the bay. For this evaluation, 0.3 was used as
saturation constant for Oscillatoria sp. (7.2.7), the most prolif-
erating algae in the bay, and 0.2 mg.p/l, the mean value obtained
in the bay, as growth limiting substrate concentration.

Uﬁ to now, C contents in algae in Guanabara Bay was not analyzed
due to operational problems with the TOC analyzer at the FEEMA
laboratory. A C concentration of algae of 6.15 g/m® could be
estimated by applying the chemical composition of 41:7.2:1 for,
respectively, C, N and P, proposed by Redfield (7.2.8) in marine
algae group, and assocliating it with mean P contents analysed in
seston In Guanabara Bay (0.15 g/m®}.

If we admit that all algae found at a water depth of four (4)
meters can carry out photosynthetic reactionm through vertical
circulation of algae particles promoted by water mass movement, it
is possible to estimate 6,158 C/m®/d as the carbon production rate
in the bay,using the specifiq growth rate presented above
(0.25/4) .




During November 1992 and April and May 1993, a primary production
survey was performed using oxygen method. The mean gross produc-
tion obtained was in the range of 7.1 g O= g O0=/m?/dx 5.25 g/m3/d
of net carbon production, which is slightly lower than the value
computed theoretically.

This difference of C production between the theoretical computa-
tion and practical determination can be attributed to discrepan-
cies between some assumptions applied for theoretical calculation.
Anyhow, the explanation presented above indicates occurrence of
accelerated growth rate and renovation of algae cells in the
Guanabara Bay.
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7.3 Zooplankton Community
7.3.1  Sawmpling Procedures

Zooplankton sampllng was performéed at 17 stations on June 1992
during the 1st phase of the study, and at 12 stations on October
1992 on the 2nd phase of the study, with the participation of the
staff of the Institute of Biology, Universidade Federal do Rio de
Janeiro.

During the 1st phase of the study, a "Rule 1500" type water pump
was used to collect samples by pumping up 150 to 200 liters from
the surface layer and hottom layer of each station. Pumped water
was Tiltered by two types of plankton nets, a 50 um mesh and a 200
um mesh, to collect simultaneocusly micro and macro zooplanktons.
Biological analysis of zooplanktons of the 1st phase pointed out a
very small population due to insufficiency in pump potential for
drawing water. For this reason, a STILL type pump with higher
potential (3.4 HP) was wused in the 2nd phase and 500 liters of
water from two water layers was pumped up.

Concomitantly, a conical net (60 cm mouth diameter and 200 um mesh
net) equipped with a flowmeter was used for horizontal water
surface sampling. Approximately 25 m® of water volume were fil-

tered at each station. The determination of water temperature,
salinity and dissolved oxygen concentration were simultaneously
performed at each station on the boat deck. The classification

and quantification of collected samples were carried out in the
Department of Biology of UFRJ. '

T7.3.2 Species Variation

In the 1st phase of the study, as previously mentioned, a very low
zooplankton density ‘was observed in all sampling stations as com-
pared to the data obtained from earlier researches. Even so,
these data indicated that the Copepode group predominated numeri-
cally and presented higher density in the mouth of the bay. In
the area adjacent to Ilha do Governador near the polliution flow
stretch, lower zooplankton density was observed.

In the 2nd phase of the study, 23 speclies of microzooplankton and
70 species of macrozooplankton were identified.

Table 7.3-1, 7.3-2 and 7.3-3 present, respectively, classification
results and density counting conducted for microzooplankton and
macrozooplankton caught by water pump and macrozooplankton col-
lected by surface plankton net.

Predominant species represented by Acartia 1illjeborji, Paracalu-
nus gquasimodo, Paracalanus crassirostris, etc. all of which belong
to Copepoda group are typlecally of the coast region of the ocean.
p. quasimodo is, for example, neritic, termofil and epiplanktonic,
being considered opportunistic hervivorous, consuming, principal-
ly, phytoplankton, protozoa, etc. 1In case of absence of vegetable
food, they admit introduce detrits.



Table T7.3-1

Zooplankton density of the Guanabara bay
collected with pump (50 um mesh)
i H 1 5 § ! $
1) ' LI | ) [ P8 } I | ] 1 )
LR CR TN T T N T T R % { B T T N TN R N (O % R ¥
BHAHICE SMTAL DU I T LI T I T T T U N I B U T IO 1
FLICGIT WERE 081 B M B REE RM Wl Al LM B LB WM
FaTEH TR/ S R TR Y1 B 0167 S (90T O S TOFT N X NS % T N JC T3 ¢ T NN
Iracipn I N T | T R N T X T O T N TR S N S X1
Caluaide G130 64T LM NS ZEET BLKT B B LI e al Ay
Lofilljebersi - 1L3) LAT IR MDY IR MWLM LM NN ML B LM s
1. puaimd T R P LR N T TN X T A T SN T I T % L I S X NN T
Locruicatzie 00 BB 531 L 1) 1@ 60 0B RHO LB 0N
¢. welificetes U0 I T TG 1% N 20 T N 1 T N T N X TR U1 S U I X |
1. atplifen T O N T O N L SR 1 1 O T TN X T O O [ YL N NN 1 { SO Y | B X
Crclepoiia (TTST I LISV 10 NS % N 1% S TN XY S Y N 8 L NS O S TR Y 1 B X
Pecilestonateide  0H 840 OB 6B RAE O A0 O BN AR £ LM 6
. giesbrechti N S 1S - N T D | U S RN N I SN N R X ) (I D L B N ]
Carpeatha 8y, TR TS SN S 16 SO TS T T N O T O N TR 1T S U R X I K 1
focea 13 FTH IS IR TU RS R U T SO T T O [T Y N 15 B 136 L U X I N SN 3 | I R
Berpacticsiby (3 I 0 S Y | T XTI N T Y T R L IR I X R NI NI R X |
3. watifron T T (T N T T S U S T SO T B T R X X B K1
Beatesic Coppoln 13030 ILD)Y BLM MDA HLET O RN L)) 440 M LU R
Parapite Copepode 00 R A0 0H 330 REE REE LB 4B K M M
copepeda Tamphil  IRELEE DDLED INLID O GRM O SIGET TSLDD O OMALAD AMLM Sher LM Ly DR
1809081 (o O N T S N T I S N (T 8 T N Y T O T IO T T O X B N |
L. tergesting IR T T TR T I Y T 7% T O F SN T N T S X 1 S X { N M} I N
ML (MG ELH SHAAE BSLN MODD JOLEY BEdY WL B e B MGl
T 3 TS I T VN T 5 O Y IO T ST 10 I T 0 DO L 28 T Y 5 TR IS TS 1 B 8
m TSR T NI I TR0 O TUSS 720 SO TR TS [ 10U 1O (T { S I R
st $ H 1) 1 n 1t
fill H s | H H 3 H ' $ ]
LT T Tt T VTN I (T TN 6+ I 5T T Y T X (T NV
TOLLESCE LuT S U LT X TR T I G T [ N Y JO % T N X PR X
b (s 113 T TR 2% T TR T T O % T+ I Y0 O X T I % [ N
CRMMRE NS LB M K1 A4 0 RB O LN BN LN
s R TS T I T Y O O T N X N N I ¥
telieily U TO R NS NN T I Y TS I 4 N N U % BN N O K
b Lilljahoryi O T T N T T YT L O NS O IR N (B N |
i. s (3 VIO T T T TR XTI YT TN T T O T LT N} J W
Loetssitestris . &4F AN 1) 0M KU LB L A LU a1l
¢. wlificatu L O 0 T X TR T NN X Y T N T U7 N I X
1. stylifens (IR N X TR % O X T R %) B U NI X I N
Cplopsita (3 TS T O T T O R N T T Y0+ I T SN T TSN N | N
Pecllostomateléa B8 B B0 000 RS MM MM BB A Wm
¢. gininetti O T TR T O Y I T TR R R R X
Cerpcaens 9y, X T TR T T T (T 8 T DN X IO Y T J C { IO N I N |
Oacee 9. B T S TR % S O T I Y I T R 7 (Y ST JN N T I X 1
tirpactiide N T U I /N I T B XU B ¥ 'R X R X
3. wtitng T T IR N T % Y T RO T N T N N T X !
Beateic Copepeda 04N LB BB LW LD RS MEE LN LG AN
Parasite Copepode M 0N AM B LU BB O LB A M
Copepeda Bagplii 6.0 1060 MDD 1B MSE 580 SEU JLOT 1M . 0N
13000 (O I TS TR T N I I 1 T T I I X I X T I |
B, tergeating (N R I TR % B K R N N S N A K K R
Al LiE W M N N 0 e N e e
LI 7% N X TR N TR TG 'O Y S O TR W R O S X S RT3
in R T T O W ST S LI Y N I X D [ B R V]




Table 7.3~1 Continue -

$HT ] f [} 1} 1] 1]
(11! 5 H ] H £ ] § ] § g
Fuggiesn kochi O M A B8 BH &M KN AR AR LW
TERAOA 0.8 A% B 0B AR M R L8 0B LN
WOLUSCR LARVAE 00 B e 400 A8 oM iM AN KK AW
FOLYCHAETA LARYAE 080 084 B35 M LJCH YN R K L% LM
CIMBIMECIA LANVAT 1050 6.8  A.M 5M MLE MM DM MWW 1K BK
Alghaidze I8 hE el 200 AN R &M LH M N
Lycifarides M W M MM 2B M M & M LR
frachyers GYOLE e M e e AW LK a8 AN
LT INTE S .0 4800 4@ W LM LK . L LR [ A
Pagsride 00 0B 080 M 800 AR LM A A LM
Calesoida £t MU LK AN G LW Y LW N
Fus. Calenidnr g0 BN E R0 M AW AW BH tH wh
& Hiljshorg AMOHM BLE RN 08 Mo ER N LM K
. qautind 00 36D B 80 00 WM BUW O MMH LW UK
?, ceeisirgateis g LR nH AW [ B KT BN L LK
Parachisngs ep, Nt WL CAM KB MiA LM N 1% AN
1. stylifenn L L AN MR LY K AR LR LR
L. T B4 A6 g0 MM LR B AW LE LM MY
C.owelificitar ey LB &8 &8 LW B LH LM LN LK LK
$. ericist oo 14 48 W L LW LM M M AN .5
Favbotnlaaidne 680 30 TN 6B L nNU 4N LM AW LE
Clesscnlonys citer O30 0M 16d8 &8 UM NEG MW B LMW AR
Raplii M LH LH LK LE MH Y LM e
Saltocalaas pave 4 AW B HE2 MM Al AR IM AN LW
Evculseus 3p. B BB M BB AN LN 4B LN LB 1LY
Sueplih 60 B 8 AW ME B8 N MU M W
Syslepoids B0 B WM LW [ - N I N - N LN L8
0. piszifers Y 08 0 R0 BAE O 40 e@b LMD 08 &M
0. sigilis [ I [ 4.6 bt [ RN [ X N (R
0. satigere [ B 2N [ RSN (K] LH B (K] [ K] e
0, w33 00 BEb . A Y (¥ O LH LR LK (K
0. aultta LY N i R B &M i LR AN L®
esplil .48 R b 0 .0 L8 LK LY L X I X ]
Poecitostenloin WM LR (X T R 1 R LR 1y e R (A,
C. pieshrechty .00 A8 A A [N ;] LY L LR LW e
facuis aarle LE M B KN B M L LM LK ] (X}
A ihnlusing MO0 SK KB LK LE M BH R LY
henutitaidy L RH R KR AR AN R IR AN LK
E. aentifrens LY M KR 8 (8 W M W L LR
Mateale fopepods B0 LM A 4B KB $W MM KM LK LR
T4C200M .00 B N KM M e LM AN M N
JLitihuity A W Al Al RN B N BN RN KR X
CURACER B LB L AW K L LN L¥ L e
STRALOIL 80 0 LH LM I8 4N 1w oM " Iin
E. tsrpsting LI X1 B %] X L OGH IM N N R
HAlsdtis LRt B0 80 B0 AR O EM M 18 LK e
CRAETORRATRE [N | L W M LK R KN bk LW
Gikoplesra disier &80 4. 0.8 &8 LM LM LK LM LR LM
§64 FI60 I LR I KR LD AN AN R W e
£, udantelsy .8 88 1M B tH M IR IR W LB
1 fentificate B MM LR M R LH LN LM e LM
LAEYAE FISH L O§H M LR 1H 8 4R I¥ 1N 1IN
-6 efertales X O N O K R N X R X X I N X
Hlanaidsy tH 8 R i M e 18 1R Iim ie
TaTéL B8 HLHE DNLE N THH BILH N LB W M
AVERASE [ R{] LW L gl W 1. N £ LU
818 LI 48w L T Y U B .4 1LY
7-26



Table 7.3-2 7ooplankton density of the Guanabara bay
collected with pump (200 um mesch)

S H ' 5 4 1 ' 9 oon £ o
i o

E—

tH o LM LB LY

FICTI L PR Y IR X BN B X

L. tetraphylly 15, [N ]

B rin S M B LB LB LR LH AN AW tE LN N
tmhpats gracilis 0.6 £ 4@ W AN b6 % LM LN LN e L
1. satricoly W e 0N AWM 8 KN BW AN WM 0B LN R
wieer tochi Wil o oem . 40N [N A [KERNE K B X ] [ X B K- B F
M0 EOSH LR AN LB NN LR L AN R AR R

kL R R L . Y TR Y Y Rt ST R R
PRI AT BB LM T4 0N TH LN BN AN e LR LN AW
CIMUHELE LN MLDTRE SELAD RN MM BN LW HLO 1M BN 1R B

Hlpheides £ B4V DAY M BM LR LR M LR GH N KR
taciferidae W RN LN LI AW AW LR L R EN AN
Brachyura M AL LM HLY Hal BN e 3O SRl M st Ny
Rercal lanitae TR I Y R X B R TN X N K N NS RN MR R R R
Callinnsraider ALK Jd LN AW AN IM AR AW N Ll LN
Flomtepods PRTINR IS T SN T X TR TR BER A T RN AR R R R
Calamid Wl SILH RN I AN LM MM LN AN HE AN e

F. Calenider A NG AH LR B R LN KN Lt KN AN AN
#.1i11jebargl KIS ILY ML GN.S NN Sne SLH HLE e el B
Foasnrind AL BNELED LML OIRAE ST MO BN MR ESST AR I Wi
P creriretris I SR BT NN K BEE RN R K IR RS I Y
Barscalamss paren SUILI2 . MEAS NN MAM LY MB O IN N LR WM WD BB

I. styliten JELNUIN NN e K L VL S N L L L R N L LR
k. xutes LN R R TS S B R R A B LR R
Ctowbificalmen MLOMH O 6M BB LM LK KR LN EN N KR AW
£, anericias cop (TR T T R X N X TN T N R R N B X B N X

F. Mwdocalesidee BILK SILE . LM RN AN IHH HE DY LH R4 AW M
Ctestcalemes citer 3LL60 WLH LB W LR LR WB L nNN L% &N WM
tecalites piltater 080 M B AW AN AN RO EN HLH KN R W
Encaliass 5. FTO N N B X SN S NN B KR K B K N X RN
¥, Postellidee IYTO0 O T Y S K N X I N T ¥R T N LR N B
L. fiwviatilis .8 0B W O LE LN Ln ER AR AR BN in e

Gplii PEYER VRN VYV R W 8 TN TR Y N K N N T T R N B [ X
Cyclopoida YT I T N T N U D T X NN X N N R N R
0. plasiteny IV % T XIS TN N U | R X B K B N B R R N
g. sinilis PRI T I R Y T FCT NN O L O N T N R N B N
. setipenn BHOLE LH LR LN LM W 1M LB LB LN N
0. hebes X T Y R N X X R X R R K R R L
. xulits BMOAN B it AR LB AR M R LW N Le
mwlii 5.5 WM O HLY a1 MR D By R B B onah

Kecilptomatoia WM AW KR BB LM M St 3B} WM M LH AN
£. ginbrechti I R X T X TR X X B K B KGR X T K R X, ¥

ioans ooty MM R LH LN AN LW AN BN LN N M
K b (XD R Y T K T K BN K B R K R N B N R N N
Warcticoids 8 N4 LM LM KN R Ud N M BN N N
£, sewlifrom [N T X RN TR X D R R SR X BN R R N

atonic Copepoda B M KR LR N M O HE LE e N R IR
frpite Compols 0 LN LN EW LN UM LN IN MR AR LR LK
150000 : P TR X T V- RS R K B N RN X B NN XL (% R R

(o]l 1] LHLE LW tH O M LR N WM &Y BB ke N
-EFEMER &M LM BN BN AN LN BN AN e LN e N
Rpaidim gracile IR Y X T X BN K R K N K B X B R R R S
L N WM W LN AN M Rt LA e N
DETAACOA BHOOLE MM RS A8 Lk LM 1l AW LB LW R
Eredme tergesting M6 LMAS B6LAT- FHLM SEIY oM &M LM eM LN LB AN
Mailig avirateis 4B 50 AW AN AW 0 AN WM N LR T X B K
CMETORER TR LK. s 1L M 0N EH KR R JU LN N LN
MBI LT 111 LE AN BN AN AW LN EN s LN AN N
1. maticnlis LHOER Gt LB 1B B BN LN e W AR
& nm (T IR N RN T E R X B N BN R X R N N R R A
Clmeike Lo L AN &N e 9 eW BT it HLE L

fogreclidee ippe 4 1B AW M LW 28 ¢ M Ll 6B LK KB &R

€. wertels I W BLE B8 LI M T LB A N b Al
e [geatify .06 449 IMLE GRS el 4N MEE W8 i 1M DR W
FIS9 LHNE I E Y Y NN BN Y BN B X R X R LR N R N
Clweisn Y Y I K T A N N K BN S K R AR AR N
Engranlidas &M 54 MO EM BN aW BN EM IR W AN LN
- Cefnlila [T Y Y RN RN Y RN RN K BN BN X NN N A R R
Blecaidee By LY oNE BY O LN LK kM kM e NN R L
Boa {dnatity LM LB M AR eM LR AW BN Lt e AR e
Ferciforse (X U Y SN WTRE N R B T NN K NN NS & R N R N R E
ToTkC UL TOEAS SHALAL BEALAL HILDY I B3 AMOT HILE NRLE MNLY 1IN
WESE CHLE LR OB RS ML mLa am LR B U B LR
i1} NLET HVLE MBS LM LM I MLA O M i LY BLE B8R




Table 7.3-3

Zooplankton density of the Guanabara bay

collected with net {200 um mesh)
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7.3.3 Distribution Pattern

Fig. 7.3-1 shows the distribution pattern of macrozooplankton that
indicates higher values at the mouth region and lower values at
the central and the inner part of the bay, specially at the area

adjacent to Ilha do Governador. Microzooplankton showed the same
distribution pattern and its distribution characteristics special-
ly stand out at water surface. The population found at the west-

ern side of the bay is extremely restricted but larger at the
entrance of the bay. The area corresponding to the center stretch
of the bay present intermediate values.

The density at the bottom layer commonly showed higher values than
those at the water surface, following, however, the same regional
variation pattern observed at the surface layer.

This type of zooplankton distribution could be explained, partial-
ly by complex pollution ecffects represented by high ammonia con-
centration, grease and oil contamination, heavy metals, organic
toxic substances and sulfide compounds influences, etc., and by
meso and oligohalino condition which occurs in the rainy season at
the western side and inner part of the bay where a huge river
water flow is derived from the basin. '

Fig. 7.3-2 shows the correlation degree between zooplankton and
salinity variation measured in the Guanabara Bay. Although 2zoo-
planktons are generally observed to increase, the rise in salinity
concentration shows a disperse correlation pattern and the absence
of consistent interdependency, indicating interferences of some
others factors that could affect zooplankton distribution in the
bay . This conditioning factor could be attributed to complex
pollution effects as already mentioned above.

The influence of pollution effects, however, was more moderate at
the central area of the bay although salinity dilution still
prevails, conditioning the generation of the Copepoda group prin-
cipally at water surface layer where the influence of continental
water discharge is more pronounced.

The mouth region of the bay can be considered to be almost without
the toxic effects of pollution and presents, on the other hand,
ethalino regime that offers favorable conditlons to the predomi-
nant group of zooplankton originating from the coastal area of the
ocean.. Population density obtained by surface plankton net re-
sulted in higher values than those in the pumped. samples, showing,
nevertheless, the same tendencies in zooplankton composition and
distribution characteristics observed in other samples.

"The correlation coefficient of the Person as well as the Sannon
Weaver diversity index applied in 3 different types of zooplankton
data demonstrated tendencies of giving higher index values at the
mouth region than at the central and inner parts of the bay. A
variation in the significant index value at the western side area
"of the bay with higher pollution level, however, was not observed.
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T.3.4 Zooplanktdn Density

Concerning zooplankton density, Table 7.3-4 gives an idea about
size of zooplankton biomass 1n the Guanabara Bay.

The biomass value of phytoplankton in this table was evaluated
hbased .on chlorophyll-a and that of =zooplankton was determined in
the UFRJ Department of Zoology laboratory. Percentage of zooplank-
ton biomass in relation to phytoplankton obtained by this evalua-
tion is considerably low, except in stations 1 and 2 located at
the mouth of the bay, 1f compared to biomass ratio usually found
%n eut;ophic environment where it varies normally from 1 to 10%.
7.3-1

Table 7.3-4. Ratios of algae and zooplankton biomass
in the Guanabara bay

| STATION |

| Blomass T T2 T3 T4 1516706717 9 [0111]112
Rgac biomass | 0,87 2.24] 3,00 6,76 | 8,31 | 6.5116.10]7.96[10,69|7.07]3.20{4.92
700 biomass ]0.03310,02210,02110.011[0.010[0.040[0,00410,0011 0,003 [0,006]0,005[0,026
A7 ratio (W | 4 1 1 1071020061 105(005] -~ [003{02]02]05

This low density of zooplankton. in the bay seems to enable =zoo-
planktons to survive almost I1Interdependently from phytoplankton
proliferation that serves comnonly as their food.

Fig. 7.3-3 indicated negative correlation between zoo and phyto-
plankton population, as an increase in zooplankton density was
observed regardless of a decrease in chlorophyli-a.

Generally speaking, zooplankton must increase, accompanying algae
‘proliferation according to the food web relation. This relation,
however, tends to have low eutrophic systems because of large
contents of bacteria and suspended organle matters that are anoth-
er zooplankton source of food, besides phytoplankton. (7.3.2)

On the other ‘hand, phytoplankton produced predominantly in eu-
trophicated ecosystems are mostly of the Cianophyceae group that
presents, usually, a colony with large dimension not edible for
zooplankton connsumption. :

The zoo and chlorophyll relation observed in Fig. 7.3-3 could be
explained satisfactorily by the behavior above mentioned, suggest-
ing that =zooplankton production in the Guanabara Bay is almost
independent from phytoplankton proliferation.

The explanation presented leads to the conclusion that the présent
Guanabara Bay condition 1is not favorable for =zooplankton produc-
tion. '

On the other. hand, the lower correlation among these organisms
suggests that secondary production represented by zooplankton is
not an important fTactor for the application of the eutrophication
simulation model.




§dTYSUCTII®ISI ALTSUSP uolqueTdooz pue B-TTAYdoIoTyy e-g . 214

s™/ 0¥ ALISHIY NOLABVILSQT
o 00%

a

a3 vapr oWoo
AR LMICYI NOARMYI400Z =V

*L3n HEaIn =¥ og
A% . LABAYD BOLXNYMORZ SO

an3ez

it ]

k-]
e
oA PR RFUFT T 5 1T

7T-33



REFERENCES =

7.3.1 McCauley, E. and J. Kalff. Empirical relationships
between phytoplankton and zooplankton biomass in
lakes. Can. J. FISH. AQUAT. SCI. 38. pp 458-463,

7.3.2 WILLIANS, R. Zooplankton of the bristol channel and
Seven Estuary. Maine Pollution Bulletin, Vol. 15,
No. 2, pp 66-70, 1984,



7.4 Benthic Commmnity

Data on benthos were collected at 16 stations (see Fig. 7.4-1)
during the 1st phase study (June/92) and at 13 stations (except 3
stations located near the entrance of the bay) during the 2nd
phase of the study (0ct/92) using the Peterson dredge samples,

~The exception of the 3 statlions included in the 1lst survey phase

in the 2nd phase was made when the Peterson dredge samples were
1ost during the sampling operation. All collected bottom samples
were properly preserved and sent to the FEEMA laboratory for
classification and quantification, the results of which are shown
in Appendix 7.2. : '

The result of the benthic community surveys performed in the two
study phases indicated three distinct areas for their distribution
pattern (Fig. 7.4-1 and 7.4-2). At the inner part of the bay
delimited by the northern region of Ilha do Governador and Iiha de
Paqueta, very few or a total absence of benthic organisms was
observed, a phenomenon attributed to largely reduced oxygen con-
centrations at the bottom layer and, at the same time, in the
sediment composed of silt with organic concentration maintained in
anaerobic condition, together with reduced sulfide compounds that
produce toxic effects in benthic animals.

At the area circled by the southern side of I1lha do Governador and
Fundao, a great amount of Gastropoda, Littoridina australias was
collected. In this region a relatively high level of pollution is
observed and only 1 to 2 mg/l of DO was measured at the bottom
layer of the sampling station located near the Galeao bridge (St.
8). The great difference in the biological distribution found
between the two areas above referred could be ati{ributed: to the
difference in the sediments' characteristics. The. predominant
characteristic of the sediments 'in this area Is sand mixed with
some proportion of unnoticeable silt without H=S production. The
environment characterized by such pollution condition allows for
the development of only a few kinds of organisms called opportun-
istie. Of the total population of 33000 org./m® found in the 1lst
phase of the study and of 44000 org./m® in the 2nd phase at St. 8,
only 2 species consequently showed very low diversity index value,
suggesting that the environment 1is extremely selective for few
species of benthic organisms.

On the stretch which extends betfween the entrance and the Rio-
Niterci bridge, water quality 1is much better as compared to the
areas already mentioned, and the sediments constitute fine sand
with very little proportion of organic matter. In this condition,
benthos community appeared more diversified, with the polychaeta
errantia population predominating.
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7.% Fouling Community

At the Guanabara Bay, the Rocky Coast that consists basic sub-.
stract for the production of fouling organlsms occupies a rela-
tively small spread found mainly at the entrance region of the bay
and around Ilha de Paqueta. :

The coast constructed of stone and concrete, even 1if its area is
more extensive than the Rocky Coast, Is limited to the southern
and central parts of the coastline where anthropic activity is
more intensive.

Fouling fauna sampling were performed at 8 stations during the 1lst
phase of the study and 5 stations in the 2nd phase, selected
strategically, taking into consideration the geological character-
istics of the coastline and the water quality of Guanabara Bay.

The samples collected were in two tide levels {middlie 1littoral
superior and infra littoral superior), except at the station
jocated on Ilha de Tavares where collection was performed besldes
in the two zones above mentioned, also in the middle littoral
inferior, scrapping all fouling faunas adhesive inside the screen
at 0.09 m®. The collected samples, after preservation, were sent
"~ to the Department of Oceanography of the Universidade Estadual do
"Rio de Janeiro for classification and quantification. We had also
the collaboration of Prof. Iva Nilce da Silva Brum of the National
Museum and Universidade Federal do Rio de Janeiro for classifica-
tion of =zoobenthos, Cirripedia group in the observation conducted
at the station established at the Rio de Janeiro harbor.

The results of the two surveys performed showed the presence of 41
species of zoobenthos and 5 species of macroalgae, thus obtaining
relatively rich population of organisms at most sampling stations.
Generally speaking, the middle littoral superlor zone presented a
higher fauna population than the infra littoral superior zone
(see Appendix 7.3). -

Fig.7.5-1 graphically shows the surface distribution ratio of
nmacrofsunas estimated visually at all sampling stations. This
figure presents the predominance in the Rocky surface of macroal-
gae (Entermopha sp., Ulva graciraria and Hypnea sp.) that are
relatively sensitive to pollution and salinity changes at the
stations of Ilha de Paqueta, Santos Dumond Domestic airport, Ponta
de Gragoata and Enseada de Botafogo. .

Mussel Perna perna belonging to Cirripedia group is widely used
commercially and was abundantly observed at the entrance of the
bay. Approximately 95 of the posts of the Rio-Niterol bridge ex-
tending to 8.5km are known as important production and commercial-
ization sources of these mussels. However, very little amount of
mussels were caught in the two phases of the sumpling surbvey
because the frequent scrapping of fishermen has caused a decrease
in this fauna. Instead, observation was carried out on zoobenthos,
Bugula nentina and Styiella plicata, which cover the surfaces of
the bridge posts situated at Niterol slde.



General distribution pattern of the main zoobenthos can be seen in
Fig.7.5-2 the Polychaeta group, found in 11 sampling stations,
constitutes organisms with the large distribution area among the
fouling fauna.

Balanaus sp. of Cirripedia group, specially B. amphirite and
amphirite, which are consldered blological pollution indicators,
were observed to be predominant at the Rio de Janeiro harbor,
where pollutlon level is high.

The Nematoda and Gastropoda groups as well as Perna perna, as
explained, were ‘each observed in limited arecas.

Data presented above 1indicated the prolifelatlon tendencies of
each fouling fauna group in a restricted area without any general
tlends in their distribution pdttcrn

The statistical analysis that was realized using the Morita simi-
larity index resulted in the formation of 7 groups of distribution
trends with an 80% similarity ratio that could justify the obser-
vation results mentioned above.

7.6 Fish Production

During the Lwo phases o©of the study, the main techniques "in fish-
ing, fish proditction, marketing of main commercial fish species,
.state of the fishermen and biological behavior of Tishes were
verified by viewing the bay as a-nursery ground.

Today, about f,OOO fishermen, grouped into 4 colonics. using boats
and canoes are estimated to be working in the bay. The main fish-
ing techniques used within the bay are "set nets", "trap nets",
"bamboo screens"”, "hand lines", "sand trawls”", etc.

According to the statistical data of IBAMA registered at Maua and
Ramos TfTishermen colonies and the inventory data obtained at the
Niteroi market by JICA/FEEMA study, about 6. tons/day of commercial
fish production was estimated as the maximum production within. the
bay, in addition to about 1 ton per day of mussel Perna perna.
About 80% of the catech is composed of Corvina, Bagre, Tainha,
Sardinha de boca torta, Paratl, Espada and Enchove. Depending on
our fleld Inventory, the minimum size of the fish captured by set
nets was longer than 12cm and the biggest was T0cm. The -weight
varied from 100 to 3,000g. Fish captured by bamboo screens rane
from 22 to 68cm long and from 570 to 790g in weight (see Appendix
T7.4).

The total income by set nets and bamboo screens was estimated at
about US$% 10 to US$% 20 per day, hence a total monthly yield of USS$
200 to US$% 400 can be estimated. Although their amount has de-
creased last year, 1t 1s still possible to catch shrimp in Guana-
bara Bay. Each operation can capture about 10kg of shrimp, using
15m x 15m mesh net, obtaining about US$ 25 in gain.

The extraction and cleaning of mussels are usually done as a
family scale activity. About 300 pople, usually forming groups of



6, dedicate themselves ecxclusively to this activity which vields
about US$ 5,000 per group. The annual production of mussels meat
in the coloby of Jurujuba and Boa Viagem is 300 tons, producing a
profit of about US$ 250,000.

The detailed investigation realized by the FEEMA laboxatory showed
that almost all of the heavy metals and PCB's found in the meat
and kidney of various species of fishes and in mussels were lower
in concentratlon than the criteria adapted.

Even though there are no historical statistical data, Ffish produc-
tion reduction has been evident, recently causing serious anxiety
“among. the fishermen. According to our investigation, the main
reason for the fish production decadence is owed mainly to recent
predatory  Tishing practices for maximum profits. Further, water
guality deterioraticen might have affected also, without doubt,
fish population composition and production.

According to Prof. Gustavo W. a. Nenon of the National Museum, and
Universidade Federal do Rio de Janeiro, Guanabara bay plays a very
important role as a fish nursery ground. Some of the fish, for
instance, Tainha, Parati, Sardinha, some species of Manjuba, that
are most popular in these regilons enter the bay to grow up and
return to the ocean after reaching maturity.

On the other hand, Enchova, some specles of Linguado, Corvina and
Pescadinhas enter the bay for reproduction. This fish behavior
signified the close relationship between the bay and the ocean in
view of Tish production, as can be seen in many other cases of the:
estuarine system. So, if predatory fishing activities and water
gquality deterioration continue, it would cause the rupture of such
an Interdependent relationship in the near future, affecting
severely fish production not only in the Guanabara Bay but -also in
the adjacent coastal areas of the ocean.

One of the best available solution in this situation that could
meet the fishermen's requirement, and at the same time maintain
fish communities according to the original function of the bay,
wotuld be the practice of artificial culture of commercial fauna,
for instance mussels, oysters or other similar marine production,
that can offer a renewable production without damaging the funda-
mental funetion of Guanabara Bay as a nursery ground.



7.7 Salt Marsh and Mangrove Swamps
7.7.1 General Situation of Mangrove in the Guanabara Bay

The profile of the main area of salt marsh and mangrove seamps and
the general aspect of the present distribution of mangrove forest
at the Guanabara Bay basin is drafted in Fig. 7.7-1. This figure
was elaborated based on the information extracted by satellites
images (LANDSAT) registered 1In 1881 and interpreted by I.E.F.
(Instituto Estadual de Floresta) and the Study team in association
with the field observations works perfomed during the 2nd phase of
the study.

_Although the Guapimirim and Cacerebu basins are préserved by,the
Federal Register, significant Iinterference of human activities,
principally at the southeast side of its area is already notice-
able.

The mangrove forests extended in Rlio Estrela and Rio Iguacu,
mainly on the right side of Rio Estrela and the left side of Kio
Iguacu, .are seriously devastated. On the other hand, an apprecia-
ble area located at the. lower side of the garbage landfill site,
Jardim Gramacho, presents a mangrove forest almost non-existent.
The ground of this area is completely dried and water can only be
extracted at approximately 30cm below the ground.

The general distribution of mangrove:forests observed in the study

shows Laguncuraria sp.,normally near the river side, Avicennia sp. .

at the inner part and, in some cased, Rhizophora sp, on the river
side. The mangrove forest existing in the Guapimirim basin is
generally higher in elevation than the other areas; approximately
3~6meters for Laguncuraria sp., and 10-12meters for Avicennia sp.
It is important to mention that Spartina sp., Hibiscus sp., and
typha sp. are observed to largely invade the appreciable area of
the mangrove forest. -

7.7-2 Characteristics of Sediments

As for the characteristics of the sediments in the researched
basins that consist fundamental subtracts to support all the
biological and forestal evolution, as well as casual utilization
for sewage disposal, the physico chemical analysis performed in
the 12 stations generally showed light acid and high concentra-

tions of organic matters (8 to 49% of velatile matter lost) (Table-:

T.7-1). The concentrations of N and P were also relatively high
compared to normal soll composition, ranging from 1.3 to 2.0% and
0.71 to 0.26%, respectively. This fertility could be derived,
mainly, from the contribution of litters originating from mangrove
forests and pollution sources. On the other hand, the sediments
are black in color due to reduction process and are composed
almost of clay and silt (94-99%), indicating very low permeabili-
ty. '

1t was verified that organic matter and phosphorous in the Iguacu
and Estrela basins affected by pollution flow tend to have higher

é

g



7.7-1

Fig.

Profile of Sit Marsh and Mangrove Swamps
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‘concentrations than In Guapimirim and Cacerebu. The station locat-
ed at the middle part of Estrela basin especially showed exﬁremely
high organic matter content (48%); this area is found to be highly
populated bhy. crabs.:

As for heavy metals, all parameters analyzed showed very inferior

values than the maximum limit for the criteria for practical
agricultural use proposed by EPA/USA (Table 7.7-1). Higher Hg con-
centrations in. Iguacu and Estrela basins located near the pollu-
tion source were obtained however as compared to the Guaplmirim
basin.

7.7-3 Crabs Community Inventory
Baqed on the . investigation on the community of crabs performed in

the transversal sections, the predominance of the Uca group fol-
lowed by Ucides sp. and Chasmagnathus sp. was verified. The crab

population ranges from 20 to 80 org./m® , and the population in

Estrela and‘IguaCu basins is observed to be higher. (Table T.7-2)

Detailed information on to crab Inventorles are stated in Appendlx
7.5, (May 1992 and November 1992)

Based on the data obtained it seems that the destruction and the
poliution level of the mangrove forest in researched areas. has not
yvet reached the level where it can adversely affect the production
of crabs. On the contrary, some crab groups such as Uca sp. al-
ready referred to, yield a higher population growth ratio in
Estrela and Iguacu basins where more intemnsive environmental
changes can be observed, as compared to APA-Guapimirim.

Crabs seem ,to be the most important consumers of organic ‘matters
in mangrove swamps, representing almeost 75% of all animal blomass
in this environment (Table 7.7-2). On the other hand, they essen-
tially contltibute to the oxidation of organic¢ matter and réduction
of compound contents in sediments through excavation when con-
structing their burrows. - o '

|4

As Tor the® benthos community, the results showed, predominant
presence of the Polychaeta Errantia group in major sampling sta-
tions. The total population of organisms in each station. ranged
from 22 to 4853 org./m®, generally showing a high. population in

the station situated near the sea-shore. Significant features of

benthic distribution in the studied basins were not observed.

%
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T.7T-4 Mangrove Swamps Purification Capacity and 1ts Utilization
for Waste Treatment.

The mangrove swamps and marshes form the coastline and maintain a
'semi~independent ecological environment of 1ts own. The soll of
these areas receives nutrient throuph the watershed and estuarine
system and relays it to vegetal and animal bilomasses. Some of the
organic matter produced might be recycled in a mangrove forest,
while others could be exported to the estuarine system.

“There are no. available data on standing stock and the productivity
of mangrove trees in the Guanabara Bay basin that are essential to
any nutrient balance study. It is, however possible to have a
general idea through data researched in others basins. In the
Panamanian Rhizophora forest (7.7-3), standing stock data showed
estimates of 3,5tons/ha of leaves, 159tons/ha of stems, 1l6tons/ha
of roots. In terms of productivity, 8ge/m® and ldge/m® were found,
respectively, in Puerto Rican and Malaya Rhizophora mangrove
forests.

In relation to litter production that directly affects nutrient
balance, a production of 1.28 and 2.3g/m® was registered respec-
tively at the region of Bertioga and Camboa in Brazil and this
data (7.7-4) coincldes with data obtained at Puerto Rico, Florida
and Panama (7.7-5) whereby values ranging from 1.3 to 2.0 g/m®/d
were measured,

When litters fall on humid ground, as in the case of swamps and
marshes, they suffer rapld decomposition by fungals and bacterial
acvtions, breaking down into detritus particles which will be
consumed by various kinds of benthic animals. Crabs assemblages
are the most important consumer of organic matter in mangrove
forests, representing almost 75% of the animal biomass in this
enviromnent.

In the case of Guanabara Bay, assuming that each crab weighs 1g,
it is possible to estimate 20g to 80g of crab biomass per square
meter, basing on the 20 to 80crabs/m® found in 4 mangrove basins.
If we assume that each of them daily eats organic matter corre-
spondent to 3% of their own weight, the consumption of litters by
crabs can be estimated in a range of 0.8 to 2,4g/m*®, a reasonable
value compared to litter production in a mangrove environment.

As for nutrient and organic matter balance between mangrove swamps
and the estuarine system, there are no consensus among the pub-
lished papers. Some study suggests that marshes may be important
sources of organic matter for coastal ecosystem, while others
suggest swamps and marshes are relatively unimportant (7.7-8). In
addition, marshes have been described both as sinks and sources of
inorganic nutrient (7.7-7).

In conformity to the study carried out by Golly (7.7-3) in Puerto
Rico, around 2.3g/m® of organic matter was registered to be ex-
ported from swamps to the estuarine. However, 1t scems to be the
reverse in Guanabara Bay. This conclusion was reached because of



the - presence of ‘high concentration of organlc matter in the
sediments at the Iguacu and Estrcla mangrove basins where pollu-
" tion effects are presently more evident than in Guapimirim and
Caceribu (Table 7.7-1). If exportation occurs more than accumula-
tion a difference In the organic matter amount in the two referred
areas will not be observed, - : ' :

As Tfor nutrient exchange, sediments in mangrove qwamps normally
contain large amount of  sulfide- compounds which accelerate the
dissolution of P, therefore increasinf P concentration in the
water. On the other. hand, large amount of nutrients are found in
_Guanabara Bay, espéecially in the sediments in the Iguacu and
Estrela swamps. In the Bay, P is observed to accumulate rather
than dissolve from sediments and due fto exportation.

Given the above -explanation, 1t is reasonable to conclude that
mangrove swamps and marshes in the guanabara Bay area contribute
to the retention of nutrient and organic matter, thereby tlking
part in the purification of the bay water.

The use of coast wetlands as natural sewage treatment plant can be
considered a very interesting solution in the region where sophis-
ticated mechanical facilities are beyond economic reach.

A mangrove forest must be supported by constant nutrient supply in
order to keep the specific rate of growth, accordlng to experi-
ments performed in a system models of Florida, U.S.A. {(7.7-8).
Sediments of mangrove swamps and marshes of the Guanabara Bay
present, yet, very low nutrient concentration to achieve the
maximum production of trees, showing a possibility for the use of
tertiary sewage treatment in the area. Walsh (7.7-9) reported that
large. amounts of nitrate and phosphate were removed from water
running through mangrove swamps. The high proportions of fine clay
found in the guanabara swamps and marshes has an efficient.Premov-
al capacity. Ammonia ions can also be retained within the lattice
structure of clay minerals and reduced for biological avctivities.

On the other hand, by denitrifying (7.7-8) bacteria, nitrogen in
N® in sediments can be reduced. The disposal of sewage with large
amounts of organic matter is not recommendable because it -could
provoke clogging of mangrove soil composed of not very permeable
fine clay and silt. The heavy coating of soil as well as lenticels
caused by large organic matter discharge can destroy the mangrove
forest, :

Therefore, sewage to be discharged in mangrove swamps should be

subject to pre-treament to prevent the over accumulation of nutri-
ents which could destroy the mangrove foxest :

It is also very important to take note of the vulnerable nature of
mangrove forests, where constant sediment accumlation and invasion
of several grasses that could overcome the mangrove tree popula-
tion through the years may occur. Global and aggressive measures
should be adopted, therefore, to maintain and preserve mangroves.
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7.8 Water Area Division Based on the Aquatic Organisms

As it was ‘evidenced through explanations on nutrient and chloro-
phyll-a variation feature, the division of Guanabara Bay 1into
three areas was considered reasonable (see Fig. 7.8-1) in view of
the phytoplankton biomass distribution pattern.

Table 7.8-1 indicated the main characteristics of the trophic
state of each specific area, based on the mean values obtained
from the 3 'simultaneous surveys/92. Phytoplankton species distri-
bution did not significantly vary in the bay area,.

Zooplankton community 1is composed predominantly by the Copepoda
group and its numerical distribut;on showed tendencies similar to
-phytoplankton suggesting the application of the same area division
already presented. However, zooplankton distribution characteris-
tics have to be considered in relation to toxic effects and salin-
ity regime than nutrient amount variation.

Benthic community showed a clear distribution pattern according to
the influence of water guality and especially of sediment charac-
teristics allowing the division of the bay into 3 parts, into
areas slightly different from those divided for the phyto and
zooplankton community (Fig. 7.8-2) '

It was not possible to divide the water area of the bay according
to fouling fauna distribution, because the general distribution
trend of these'organisms was not found. It would be reasonable to
divide 'marshes and mangrove swamps in two regions, one constitut-
ing the Iguacu and Estrela basins where the devastation of trees,
influence of pollution, others are in its advanced states, the
Guapimirim and Cabecebu basins where a satisfactorily preserved
condition can still be found in its central area regardless of
anthropic iInterferences mainly at the south-east side and large
scale invasions of vegetables in the forest.




Fig. 7.8-1 Water Area Division Accordind to Phytoplankton
and Zooplankton Distribution '

Fig. 7.8-2 Water Area pivision According Benthic
Community Distribution
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 Table 7.8-1 Characteristics of Trophic Levels
of the Three Areas

Trophic State

Carison Trophic
State Index

meso-eutrophic’

50 - 60

super-cutrophic

60 - 70

— .
Area of the Guanabara bay
PARAMETER A B C
TP mg/i 0.03-0.10 0.16-0.15 0.15 - 0.45
PO4-P  wmgh 0.01 -0.025 0.01 - 0.020 ©0.Q5 -0.22
T - mg/l 0.45-1.0 0.53-1.3 1.3-29
NHy4-N g/l 0.02 - 0.10 0.04 - 0.10 0.15-1.3
CHL-s mg/l 1-20 20 - 50 50 -97
Secchi Depth. 2.0-8.0 0.8-1.2 0.5-1.2

ultra-eutrophic

70 - 80
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APPENDIX 1

DISTRIBUTIGN OF ENVIRONMENTAL FACTORS 1IN THE BAY



Table APP 1.2-1(1)

Date; Hay 18, 1992
Station: 1
Location:

‘Heather on the previous day:
Keather on the day:

Field Record of the First Similtaneous Survey
{Spring Tide - Low Tide)

Time: 09305 - 10:00
22°R4'53.9° 8, 43°09°29.0° ¥
Clear )

Slightly cloudy

Air temperature: 26.46 *C (09:00)
Hind force: I nfs
Wind direction: E
Water coler: Light blue .
Secchi-disk reading: 15.9a
Water depth: 51,0 m

Depth  Temp. Salinity’ 4]

Table APP 1.2-1(3)

Fiald Record of the First Simltanecus Survey

(Spring Tide - Low Tide)

Date: Hay 18, 1992
Station: 3
Location:

weather on the previous day:
Weather on the day:

Air temperature:

Wind force:

Wind direction:

Water color:

Secchi-disk reading:

Water depth:

Time:  12:05 - 12:25

22'58'38.7" S, 43°08°23.%" W
Cleay

Slightiy cloudy

24.0 °C (11:35)

4 n/s

SSW

l-ight green

1.2 m

B.0m

Depth Temp. Salinity

DO
@ 0 &) @1y &) M Siga-t

0.0 2694 32.60
0.5  24.80 3335
L0z 33.40
2.0 2422 3.9
3.0 2453 340
4.0 4.8 BH
5.0 2422 3392
6.0 2417 - M.04
8.0 2014  34.05
9.8 2417 :.01
150  20.02  34.29
20,0 2399 3.3
2.0 23.86  34.32
2.2 23.98  34.40
3.8 B M5
B0 2391 3452
450 2398 34.92
9.0 2388 34.56

MMM @ RO
BT DD bt e e s N G0 LD G0 B O O O 0D OO0 WD

8  1.54 2127
88 22.24
86 - 22.28
85 - 22.79
83 - 22.78
84 22.53
82 1.6 22,78
80 - 22.89
9 - 22,80
8 - £2.86
8 - 23.12
6 - 23.H
15 - 23.18
75 - 23.22
75 - 23.31
H - 23.33
T - 23.67

Tt 1.0 AN

(m} Q) &) D M Sigla-t
0.0 2428 35.02 60 8 T 235
2.0 2413 3Boz 58 86 - 23.62
40 2416 B2 57 85 - 23.63
5.0 2411 .03 6.0 8% .7.63  23.65
6.0 24.10 35.04 5.7 & - 23.68
6.0 2381 Iz 58 85 - 23.78
9.0 238 3528 58 8 - 23.93
120 2374 .23 58 8 - 23.91
4.0 238 .27 50 8 - 23.95
16.0 2359 3.3 5.9 &1 - 24.08
18.0 2346 B85 59 87 - 24.24
20.0° 2325 3565 59 8 - 24.38
22.0 2338 3BE B9 88 - - 24.24
240 2346 3550 59 87 - 24.20
5.0 2347 355t 6.0 8% 756 24.20
26.0  23.23 .66 59 87 - 4.2
%0 2294 3/ 59 86 - 24.47
T 40.0 . 22.63 35.68 58 84 - 24.58
£0.0  21.88 3.4 5.6 81 - 24,76

Table APP 1.2-1{2)

Field Record of the First Simultanecus Survey

(Spring Tide - Low Tide)

Table APP 1.2-1(4)

Fietd Record of the First Simultancous Survey -

(Spring Tide - Low Tide)

Date: Hay 18, 1932 Time:  11:05 - 11:25
Station: 2
Location:

Westher on the previous day:
Weather on the day:

22°58727.8" 3, 4303 02.4" ¥
Clear
Slightly cloudy

Hind force: I s

Wind direction: SSW

Water color: Light green

Secchi-disk reading: 1.7

Water depth: 17.3 a
Pepth  Temp: Salinily DO

(m) {'cy

) /D (1) i Sigmt

0.0 26.31  33.01
1.9 4.8 33,33
2.0 2423 303
3.0 23.92  -34.52
5.0 23.91 .8
5.8 23.91 .8
8.0 23.92 . .92
10.0 23,92 3496
12.0 23.91 34.95
14.0 2388 M.95
16.0 23.04 3498
16.6 23.82 M.

SRS R W TN P P
DD I D el e

114 7,40 2177

122 - 22,20
80 - 22.86
79 - 23.32
% 751 2.3
80 - 23.40
84 - 23.62
85 - 23.85
84 - 23.65
84 - 23.66
8l - 23.69

82 1.66 - 23.78

APP 1-1

Date: Hay 18, 1992
Station: 4
Location:

Weather cn Lhe day:
Air temperature:

Timé:  12:50 - £3:10

22°56°25.5° 5, 43°10,'02.1° W
Slightly cloudy

Wind force: T /s

Wind direction: SSK

Water color: Light brosm

Becchi-disk reading: 1.3'm

Yater deplh: 12.5m
Depth  Temp, Salinity bo
m ey &) /Y ®Y M Sigm-t
0.0 26,16 32.68 8.0 9 164  21.57
1.0 2517 2.0 7.9 17 - 21.57
2.0 24.66  33.12 7.7 114 - 22.05
3.0 24.60 3318 6.5 96 140 2210
4.0 24.6f  33.18 6.0 88 - 22.11
5.0 24.61  33.21 5.8 85 - 22.13
6.0 24.37  -33.%% 54 79 - 22.48
8.0 .11 33.96 4.3 83 1.60 22.84
10.0 24.02 34.03 4.1 61 - 2.9
1.7 24,01 24.17 44 Bl 7.80 1552




Table APP.1.2-1(5)  Field Record of the First Siemltaneous Survey Table APP 1.2-1(T) Fiéld Record of the First Simllnnems_&lrvev

" (Spring Tide ~ Low Tide) {Spring Tide - bow Tide)
Date: May 18, 1492 Time: . 13:35 - 14:00 Date: Hay 18, 1592 O Time: - 1315 - 1130
Station: & . Station: 7 ) :
Location: - - 22°54'16.6° §, 43°09°03.3° ¥ Locations 22°51°60.1° §, 4¥11ET.RT W
Weather on the previous day: Clear - : Weather on the previous day: Clear = .
Weather on the day: Slightly cloudy Yeather on the day: Stightly cloudy
Air terperature: 5.3 *C (13:35) Air temperature: 30.0 °C (11:23)
Wind force: 10 n/s Wind force: Light wind
Hind direction: S5 Wind direction: -
Haler coler: Green Waler color: - Greenish brown
Seechi-disk reading: 30m Secchi-disk reading: - 1.0
Water depth: : Bha . Water depth: 6.0n
Depth - Temp. Salinity Ji) ) ) Depth Temp. Salinity @
{m) c) ) (/1) (%) P Signa-t : () (*c} %) (/1) (%) Al Sigma-t
0.0 2497 3404 6.8 102 .53 24.40 0.0 27.1 31.5 4.5 M 82T 21.20
L0 2410 M3 5.8 8 - I 0.5 2.6 K1 42 83 - 2138
20 .09 34.32 5.5 Bl - 24.94 1.0 25.7 31.8 4.3 B4 - 2174
3.0 24,08 3433 5.5 8l S~ B 1.5 25t 3.9 2.8 4 - 2.8
a5 BET M4l 6.4 80 - BN 20 5.3 321 2.7 4. - .96
5.0  24.00 34.33 5.4 80 T.62 24.98 2.5 247 32.9 20 B - 2.4
T .92 M4 54 & - 5.0 a0 %o 2.8 2.1 31 815 2315
8.0 - 23.92 .49 5.3 19 - 25.16 4.0 24.8 3.1 2.1 31 - 23,51
10.0 .= - - - 1.4 - 5.0 24.6 33.3 2.0 3 813 xn.m
160 23.89 34.56 53 18 - 25.24 s - e
20.0 . 23.82 34.58 53 1 - 2528
25.0  23.8% 34.58 5.3 19 - 25.27
0.0 22.84 34,59 53 T - 25.2%
3%.0 23.84 34.680 5.2 T - 25.30
31.6 23.81 34.63 6.4 83 7.63 25,4 . : .
S e Table APP 1.2-1(8) Field Record of the Firsi Simllaneous Survey
{Spring Tide ~ Low Tide)
Date: Kay 18, 1892 Time:  10:20 -~ §0:40
. ’ . Station: &
Table APP 1.2-1¢¢}  Field Record of the First Simltancous Survey Location: 22*59°10.0° S, 43°14.°11.9" ¥
(Spring Tide - Low Tide) . ¥ealher on the previcus day: Cleair
. Yeather on the day: Slightly cloxy
Bate: Hay 18, 1992 Time:  11:50 - 12:15 Air temperature: 29.5 °C (10:32)
Station: 6 Hied focce: -
Location: 22°51'52.0° S, 4T09'3L.0° ¥ Wind direckion: -
Weather on the previous da Clear Water color: Greenish browm
Keather on the day: Slightly cloudy Secchi-disk reading: 1.2a
Air temperature: 28.0 *C (11:84) ¥ater depth: 6.0 @
Hind force: - : :
Hind direclion: - Depth  Temp. Salinity 00
Hater color: Greenish brown () ') X)) (/M & pH  Sigma-t
- Secchi-disk reading: 1.3a . e e e e e
Water depth: 20.0m 0.0 26.2 28.17 2.8 42 8.13 t8.89
i.0 25.8 2.9 1.4 21 - 20.01
Pepth Temp. Salinity N : 2.0 25.8 0.3 1.3 20 B8.00 20.41
{m) ("c) ) (me/l) (%) pll Sigma-t 3.0 5.7 .7 1.0 15 - 20.84
. 40 2.8 0.8 L0 15 - 2097
6.0 26.1 321 8.9 1M B8 22.12 5.0 25.8 .8 Lo 15 B.81 20.87
1.0 26.0 3.1 8.5 - 22.15
1.5 25.4 324 T8 118 - 22.3
2.0 25.6 3z 7.2 1N - 22.21
3.0 25.1 32.2 8.3 94 - 22.52
4.0 25.3 32.5 5.2 B - 22.76 )
5.0 25.0 32.6- 4.2 62 838 22.9 -
10.0 94.4 13,4 3.1 & 8.3 23.83 Table APP 1.2-1(9)  Field Record of the First Simltsnecus Survey
6.0 24.1 3.2 3.5 8 - .02 (Spring Tide - Low Tide)
19.0 23.9 3.4 3.9 L] 8.31 25.08 : )
..... — rereaa Pate: Hay 18, 1992 Time: (9:40 ~ (9:55
Station: 9
Location: 2049 3.8 8, 4312'28.4° )
Weather on the previous day: Clear
Yeather on the day: Slightly clowdy
Ait temperature: ’ - :
Wind force: ) Light wind
Walter color: Greenish browm
Secchi-disk resding: . 1.3
Water depth: 5.0 @
Depth  Temp. Salinity W
() o) (X)) (eg/1) (5} o Sigma-t
0.0 25.9 30.2 3.0 B 8.16 19.48
1.0 5.8 30.4 1.8 26 - 13.68
2.0 25.5 0.4 1.3 2% - 19.75
3.0 25.3 324 1.7 26 - 21.08
4.0 5.2 32.3 1.7 26 B8.10 21.28
4.5 25.1 32.4 1.6 2 - 21.37

APP 1-2



Table APP 1.2-1(10) Fia!d Record of the First Simltanesus Survey

{Spring Tide - Low Tide)

Table APP 1.2-1(12}

Field Record of the First Simultaneous Survey

(Spring Tide - Low Tide)

Date: May 18, 1932 Tima:  (8:30 - 09:00 pate: Hay 18, 1992 Time:  10:30 -~ 11:15
Station: 10 Station: 12
Location; 22°50'01.0° §, 43°09° 10.4° W - Location: 2247 48.1" 8, 43°07'56.1" ¥

¥eather on the previous day:

Clear

Heather on the p;;evious day:

Clear

Weather on the day: Slightly cloudy Yeather on the day: “Slightly clowdy
Alr temperature: 26.5 °C {02:00) Air temperature: 2.5 *C (10:30)
Wird force: : - Hind fovce: -
Water color: - Hind direction: -
Secchi~disk resding: Greenish brown ¥ater color: Greenish brown

¥ater depth: ldn Secchi-disk reading: 0.9n
Water depth: 24.0m Water depth: 16.4 m
Depth  Temp. Salinity i3] Bepth  Temp, Salinity bo
() (4] &) /1Y (% Pl Sigma-t (m) {*c) G W m Ml Signe-t
0.0 2.3 3.2 6.7 g9 8.51 2116 0.0 26.1 28.3 10.7 158 8.51 18.%0
2.5 24.9 32.3 54 80 - 21.35 0.5 25.5 28.4 10.7 67 - 18.26
5.0 24.4 3.0 36 53 8.3 22.03 1.0 25.3 8.5 9.4 136 ~ 18.39
1.5 24.1 3.8 30 M - 22.92 1B 25.0 28.8 6.0 8 - 18.71
10.0 23.9 34.3 3.3 48 - 23.16 2.0 25.0 2.2 5.8 L] - 15.00
15.0 23.8 3.2 36 53 - 23.11 2.5 25.0 2.3 52 6 - 19.08
20.0 23.8 34.2 3.8 3} - 23.11 3.0 24.8 0.0 [ - 18.66
23.0 23.8 .4 3.9 5 8.20 23.26 5.0 24.4 30.5 49 5 813 20.15
1.0 24.4 0.5 3.1 64 - 20.23
10.0 24.1 3.8 3.1 4 - 20.47
5.0 23.9 3.1 30 4 - 20.15
154 23.9 31 - - 308 W0
16.0 23.9 3.1 - - - 20.75

Table APP 1.2-1(11)  Field Record of the First Simltaneous Survey
(Spring Tide - Low Tide)

Date: Hay 18, 1992 Time: 63:05 - 09:36
Station: il
Location: 22749°01.1" §, 43706 13.4° W Table APP 1.2-1{13)  Field Record of the First Simuilanecus Survey
Weather on the previois day Clear {Spring Tide - Low Tide}
Weather on the day: Slightly clondy ) .
Air temperatire: 26.5 "¢ (03:15) Date: Hay 18, 1992 Time:  11:55 = 12:10
Hind fotce: 0onfs Station: 13 :
¥ind direction: - Location: 22°47'00.0° §, 43°15°00.0° ¥
Water color: Dark greenish brown ¥eather on the previous day: Clear
Secchi-disk reading: 09 m Heather on the day: Clear
Kater depth: 2.6m Air temperature: 31.5 *C (12:08)
Hind force: 5'm/s
Depth  Temp. Salinily 0 Wind direction: Nt
{m) (4] Ay (e 0 W Signa-t Hater color: Brown
B - - - Secchi-disk reading: 0.4 n
0.0 5.5 26.5 3.1 1R BB 1684 Hater depth: 1.5m
0.5 25.6 26.8 89 123 - 17.08 .
I.0 5.4 6.9 8.5 23 - 1711 Depth Temp. Salinity _ B0 -
.5 754 2.5 83 9 - 1. my  {*C) ) /) (3) o Sigat
2.0 5.1 21.9 50 13 826 18.00 . ‘
2.2 25.1 2.1 4.7 3 - 18.15 0.0 - 210 28.7 3.8 5 9.17  18.53
2.5 25.0 28.3 46 & - 18.3 0.5 26.6 25.9 3.1 46 - 18.06
1.0 78.4 26.9 3.3 48 9.20 16.87
1.5 25.8 2.2 L3 B8 - 18.02
Table APP 1.2-1{i4)  Field Record of the First Simeltanecus Survey
{Spring Tide ~ Low Tide}
Date: Hay 18, 1992 Time:  11:05 - 11:30
Station: 14
Locat jon: 22749 33,8 8, A2 00.0° W
Weather on the previcus day: Clear
Heather on the day: Stightly clondy
Air temperature: 28.0 *C (11:07)
Wind force: 1 /s
Wind direction: - 8
¥aler color: Greendsh brown
Secchi-disk reading: 0.8m
Water depth: ATm
lepth Temp. Saliniky ]
CH I 1) %) T (/1) (%) ph Sigma-t
0.0 26.0 8.2 .7 188 970 17.95
0.5 25.9 28.2 (0.5 154 - 17.98
1.0 25.3 28.3 9.2 M - 18.24
1.5 25.3 29.3 1.6 112 - 18.99
2.0 2.3 29.8 58 88 - 19.36
2.5 256.2 30.4 40 9 - 19.84
3.0 26,1 2.9 2.8 42 8,25 2025
3.5 24.8 a8 20 3 - 21.07
- .0 24,4 32.3 20 2 9.3z 2181
APP 1-3 45 32.4 1.4 21 - 2.5




Table APP 1.2-1(15)

Fiel. Record of the First Simultaneous Survey

{Spring Tide ~ Low Tide)

Date: - Hay 18, 1992
Station: 16

Location:

Yeather on the previcus day:

Time: 11:45 ~ 12:25

22748 09,1 8, 4308 88,2
Clear

Table 'AFP 1.2-1{}8)  Field Record of the First Simultanecus Survey

{Spring Tide - Low Tide)

Date: . Hay'18, 1992
Station: 18
Location: :

Weather on the previous day:

Tima:  10:20 - 10:40

22°44°00,0° 8, 415 00.0° W
Clear

Weather on the day: Slightly cloudy %’f-ather on the day: Clear )
Ar temperature: - Air temperature: 28.0 °C {10:20)
Wind force: - Kind force: 2 n/s
Wind direction: - Wind direction: NE
Water color: “Dark greenish brown, transpare Hater color: Erosm
Secchi-disk reading: 0.7m secchi~disk reading: 0.5m
Hater depth: 15a ¥ater depth: 35
Depth Temp, Salinity - W ! Depth  Temp.  Salinity bo .
{m) °¢) (x) (/) (X) . pH Siga-t (CY I ST /1Y BY w sigmet .
0.0 2.3 8.1 164 230 8.6l 17.47 0.0 259 3.1 7.0 106 975 20.1% §
0.5 25.8 2837 124 181 - 18.09 0.5 25.9 3.1 44 88 - 2015
0.7 26.5 2.4 100 M7 - 1835 1.0 25.8 .7 2.1 3t - eo.70
1.0 5.3 2.4 7.1 14 - 183l 1.5 248 - 319 21 31 -~ 2.9
1.5 25.1 8.8 54 78 - 18.52 2.0 24.6 32.1 1.2 18 - 21.30
3.0 251 2.5 38 5 816 18.20 25 b 23 07T 0 - 2148
5.0 .7, 3.5 29 4 - 2007 3.0 24.4 32.4 0.6 9 9.3 2158
6.5 245 0.7 26 & 812 0.8 35 244 24 02 4 - 288

Toble APP 1.2-1(i6)  Field Record of the First Simltancous Survey
(Spring Tide - Low Tide)

Date: Hay 18, 1992 Tige:  13:05 - 13:20
Station: 16
Location: 22°43'13.3' S, 43705'41.9° W

¥eather cn the previous day:

Weather on Lhe day:
Air temperature:

Clear
Slightly cloudy .
21.5 *C {13:05)

Wind force: 1-2n/s
Wind direction: -
¥ater color: : Greenish brown
Secchi-disk reading: 0.9 m
Waler depth: 4.3 m
&
Depth Temp. Salinity 1] é
(m) {*C) XY (/1) (%) pf Sigma-t
0.0 27.4 2.6 14.0 208 8.55 i7.00
0.5 216 21.2 12.6 189 - i6.711
1.0 26.4 28.5 9.9 146 - 18.05
1.5 25.6 2.1 6.9 101 - 18.76
2.0 76.4 2.5 56 @2 - 18.11
2.5 25.0 3.9 4.3 8 - 19.53
3.0 24.4 0.3 3.0 14 - 20.01
3.3 .7 3.5 29 13 B2 .07
4.0 24.7 3.6 2.2 R .

- 20.14

Table APP 1.2-1(17)  Field Record of the First Simltencous Sucvey
(Spring Tide - Low Tide)

Date: Hay 18, 1992 Tire: 09:25 - 08:50
Station: 17
Locaticn: 22'44°00.0° S, 43°07°00.0° ¥

Kealher cn the previous day:
¥eather on the day:
Air temperature:

Clear
Slightly clody
26.5 'C (09:45)

Hind force: Light wind

Wind direction: N ,g
¥ater color: Browm 3
Secchi-disk reading: 0.9n

Kater depth: 5.2 m

Depth  Temp.  Salinity
m}  {C)

&

[i1]
%) ) At Signa-t

126 9.81 .02

0.0 6.1 .6 8.6

0.5 26.1 3.6 8.3 17 - 20.02
1.0 25.6 B0 7.1 1 - 19.95
1.5 24.9 3.6 e 82 - 20.83
2.0 24.5 3.9 .y 37 - 21.18
2.5 24.5 32.0 26 3 - 21.25
3.0 4.3 Jz.2 23 M - 21.46
3.8 24.3 32.4 18 2 - 21.81
4.0 24,3 2.5 1.9 & - 721.8
4.5 24.2 2.8 1.5 22 %40 2179
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Table APP 1.2-2(1) Field Record of the First Simaltanecus Survey Table APP 1.2-2(3) Field Record of the Ficst Simullancous Survey

{Spring Tide — High Tide) {Spring Tide - Nigh Tide)
Date: Hay 18, 1992 Time:  15:20 - 15:35
Station: = 2 Date: Hay 18, 1992 Time: 14:80 - 17:10
Location: 7268 LT S, 410R23.2° W Station: 4 :
Yeather on the previous day: Clear : Location: 22°56' 24.8" S, 43°10.701.4' W
Weather cn the day: Stightly cloudy Heather on the previous day: Clear
Hind force: 13 m/s Weather on the day: Cloudy
¥ind direclion: S3H Air temperature: -
Water color:. Blue Wind force: - 8 /s
Secchi-disk reading: 1.0m Wind direction: SW
Water depth: 20.0m Water color: Green
Seochi-disk reading: 1.6m
Depth | Temp. Salinilty JEL Water depth: 7.5m
(m) o) ) /D) B i Sigma-t .
0.6 24.20 34.56 6.0 8 T.5¢ 2327 m(mt)h {emp‘ Sa“n?y***"m”_
. . . . . . n C b T Signa-t
1.0 24.19 34.99 50 8 - 2360 ) ¢ (/1) ) i fna
20 2420 3k.00 659 88 - 23.80 0.0 2466 . 33.37 6.2 92 7.5 22.24
3.0 2445 300 61 9 - 236 1.0 .8 3336 62 9 - 2.2
5.0 24.06 35.00 59 B3 146 23.64 2.0 2470 23.39 5.3 93 - 22,94
6.0 24.17 35.02 5.9 83 - 23.63 3.0 24.54 33.56 5.8 BB ‘1.57 22.41
8.0 23.19 35.08 5.7 8 - 23.16 4.0 24,54 33.53 5% 88 - 22,9
10.0 23.66 = 35.10 5.6 83 - 23.84 5.0 24.50 33.59 5.6 83 - 22.45
150 2385 311 55 81 - 23.85 6.0 2431 3383 55 B8 - 22.69
19.5 238 3541 55 8l T.30  73.88 T4 24086 MM 53 18 0 T 2314
Table APP 1.2-2{(2) field Record of the First Simsllaneous Survey Table APP 1.2-2(4)  Field Record of the First Simultaneous Survey
(Seeing Tide - High Tide) (Spring Tide - High Tide)
Date: Hay 18, 1992 Time:  16:00 - 16:25 . Date: Hay 18, 1992 Time:  17:20 - 17:40
Station: 3 station: &
Location: 22°55'33.8° S, 43'08°32.5° W Location: | 22°54°34.5" §, 43°08°56.7 W
Weather on the previcus day: Clear Weather on the previous day: Clear
Weather on the day: Cloudy Weather on the day: Slightly clowdy
Air texperalure: - Air temperalure: 23.5 *C (17:28)
Hird force: 14 o ¥ind force: 5 /s
¥Wind direction: bl Wind direction: W
Waler color: Green Water color: -
Secchi-disk reading: 2.5m Secchi-disk reeding: 2.3m
Water depth: ©0.0n . Water depth: 34.0m
.3 Depth ~ Temp. Salinity L Beplh  Temp. Salinily 0o ‘
Fmy ey () (g (X)) pl Sigw-t o - %) TR M Sigm-t
0.0 24.23 34.32 8.7 84 T7.46 23.08 .0 24.13 34.07 4.9 13 7.65 24.88
b0 2412 M8 57 84 - 23,16 1.0 2413 34.07 48 13 -~ 2488
© 2.0 24.08 .48 5.6 83 - 23.28 2.0 24,13 34.06 4.9 72 - 24.67
. 3.0 24.01 3.5 5.7 84 - 23.3% 3.0 24.13 34.10 4.9 13 - 24.71
4.0 23.88 34.80 5.7 84 23.55 4.0 24,13 34.08 4.9 12 - 24.70
5.0 23.87 34.83 5.8 82 7.48 23.57 5.0 24.14 M, 12 5.1 75 7.46 24.13
6.0 23.88 34.84 ° 5.8 a2 - 21.58 6.0 24,16 34,09 50 T - 24.63
10.0 23,84 34.82 5.8 82 - 23.87 7.0 24,14 .09 §0 M - 2.1
14.1 23.91 .83 5.8 82 - 23.56 i0.0 24,20 34.08 5.1 75 7.50 24.68
20.0 2389 M85 55 81 - 23.58 4.5 2.7 3417 6.3 8 - 24.97
5.0 2388 484 55 8 - 2358 0.0 2392 34864 53 W - 253
30,0 23.93 34.8 56 8 23.57 25.0 2390 3468 54 80 - 2.3
3.0  23.89 485 56 82 23.56 8.2 2389 346 55 81 - 2.3
0.0 2380 34.84 55 8l 23.57 4.6 2368 3471 &5 8 - 2545
45.0 23.90 34.85 52 18 - 23.58 35.0 23.499 34.70 55 8] 7.63 2.3
48.0 23,90 34.87 5.1 % 7.61 23.59

APP 1-5



Table APP 1.2-2(5)

Table APP 1.2-2(8)

Field Record of the First Simltsnecus Survey

(Spring Tide - High Tide)

Date:- Bay 18, 1892
Station: '8 :
Location:

Weather on the previous day:

¥eather on the dey:
Air temperature:

Time: 16:50 - 17:16

22°61'B3. 1" 8, 43°09'3L.T ¥

Clear .
Slightly cloudy
24.5 *€ {16:25)

Hind force: Light wind

Wind direction: -

fater color: Dark green

Secchi-disk reading: 2.0 m

Water depth: 2.0n

“Pepth  Temp, Salinily 00 . ]
() - (°0) %) e/ (V) ol Sigma-i
0.0 . 244 33.8 8.5 96 8.3 .13
1.0 24.4 33,6 6.1 90 - 24.13
2.0 7.4 3.8 8.0 83 - 24.13
3.0 A3 3.6 B0 & e 24.16

- 4.0 4.2 - 3.0 6.1 80 ~ 4.9
5.0 2.0 M.2 5.0 88 8.3 24.85
10.0 23,1 - #H.5 6.1 91 8.8 5.2

. 16.0 23.8 3.5 8.1 9 - 25.21
26.0 219 4.6 5.3 . 93 - 25.28
21.0 23.9 34.8 6.2 92 8,27 2.8

|

Field Record of the First Simltancols Survey

(Spring Tide - High Tide)

Date: Hay 18, 1992 -
Stations - 7
Lecatlon:

Heather on the previous day:

Time: 16:26 - 16:35

22'52°00.7" 8, 43°11.°85.6° H

Clear.

Weather on the day: Slightly clowdy

Air temperature: 25.0 °C (16:26)

Wind force: Light wind -

Hind direction: -

Hater color: Park green

Secchi-disk reading: 1.7m

Hater depth: - 6.5n
Depth  Temp, Sslinity __ DO pil Sigma-t
m) (0} #) /b (0
0.0 26,1 32.0 43 B 8.32 2232
1.0 24.9 32.9 4.1 [V 23.28
2.0 24.7 33.0 34 50 - 23.44
3.0 241 "33.0 3.1 45 8.22 23.4
4.0 24.6 3.1 31 48 - £3.67
5.0 24.6 3.1 3.0 44 - 23.57
5.5 2.5 8.2 2.8 42 3.3 2370

Table APP 1,2-2(T)

Pate:
Statien:
Location:

Heather on the previous day:
Keathar on the day:

Hay 1
8

Air temperature:

Hind force:

#ind direction:
Water color:

Secchi-disk reading:

Kater depth:

Field Record of the First Sieuwllaneous Survey

{Spring Tide - Kigh Tide)

8, 1692 Time:

22°50°02.0° 8, 43714,

Clear

Stightly cloudy
26.0 *¢ (15:55)

Dark brown

14m
8.5m

18:50 - 18:0

Depth  Temp. Salinity _ 11}

m o) ) /D i Sigat
0.0 26.0 3.3 OB 84T 0.3
£.0 26.0 30.8 4 9 - 20.85
2.0 26.8 31.3 6.3 8.6 2141 .
3.0 25,6 3.1 4007 - 21.87
1.0 25.5 32.1 R - 2.3
5.0 25.4 32.3 B U - 22.53
6.0 25.4 32.4 4 38 - 22.63
7.0 26.3 32.5 2R - 22.78
6.0 2.3 3.5 d 2B g9 2.7

APP

Telne APP 1.2-2(8)

Table APP 1.2-2(3)

12.7° W Table APP 1,2-2(10)

(Spring Tide - High Tide)

Field Record of the First Simltanecus Survey

Date: Hay 18, 1592 Tiwe: 15:25 - 15:35

Statfon: 9

Location; . 22°49' 35,6 S, 4312213

Weather on the previous day: Clear :

¥eather on the day; Stightly cloudy -

Air temperature: 27.0 *C{15:34)

Wind force: -

Water colot: _ Greenish brown

Secchi-disk reading: 1.2m

Water depth: 5.0m
Depth  Temp. Salinity __~ BO ’
{m} ey I T ANE)) A Sigma-t

0.0 6.2 3L.4 5T 85 841 20,28

l [} 26.3 3t.4 59 8 - 20,25
2.0 26.1 31.5 4.4 & - 20.3
2.5 .9 - - - - --2.86
3.0 25.4 3.9 24 B - 20.90
3.5 - 33.2 - - - 26.91
1.0 2“0 352 2.6. B8 - --22.09
5.0 246 - 3.2 2.5 31 8.17 2212

(Spring Tide -
Date:  May 18, 1992
-Station: 10
Leation:

Keather on the previous day

Weather on the day: -
Air lemperatuce:

Time:

20°49°51.9° 8, 43'09°12.3° ¥

Clear

Slightly clowdy
26,0 °C {14:562)

Field Record of the First Sioultareous Survey
Righ Tide}

14:30 - 16:00

¥ind force: -

Water color: -

Secchi~disk reading: Greenish brown

Yiater depth: 1.3am

Haler depth: B GEVE
Depth  Temp. Salinily .o ’ .
(s) 'Q) Xy {(m2/1}) (%} ol Sigma-t
0.0 25.6 3.1 58 81 858 214§
1.0 25.3 32.7 5.6 87 - 21.53
2.0 25.2 3z.7 5.1 ki - 21.58
3.0 25.0 2.8 4.9 3 - 21.70
4.0 26.0 2.8 48 T2 - 2177
5.0 24.8 32.9 45 66  8.28 20.83
10.0 24.4 33.8 39 W - 22,63 .
15.0 24.1 3.3 44 &4 - z3.08
20,0 . .0 4.3 0 44 G 23.12
25.0 23.9 3.4 45 61 8. 24 23.23

(Spring Tide ~ High Tide)

Bate: Hay 18, 1592
“Stabjon: 11
Location:

Time:

2748441 5, 43'05°20.5° ¥

Field Record of the First Simllsncous Survey

17:25 - 1T:40

¥eather on the previous day Clear

Weather on the day: Cloudy

Nater color; Greenish browm

Secchi-disk reading: 1.3m

Yater depth: 5.0
Depth  Temp, Salinity D0
() (*c) X)) ) %) ol Sigma-t
0.0 25.0 30.17 58 8 8.22 20,12
0.5 5.0 0.7 5.6 @ - 20.13
1.0 2.0 30.8 5.5 8 ~ 20.20
z2.0 25.0 3.7 55 &0 - 20.13
3.0 25.0 3.7 §4 1 - 20,13
4.0 24.8 0.8 52 16 8,21 20.28
4.9 238 3.8 50 N - 20.28




Table APP 1.2-2(11) Field Record of the Flest S$imltanecus Survey

(Spring Tide - High Tide)

Table ABP 1.2-2(14)

Field Record of the First Simultanecus Survey

(Spring Tide - High Tide)

Date: Hay 19, 1992 Time:  16:456 - 17:00 Bale: May 18, 1992 Time: 15:30 - 15:80
Station: 12 . , s Station: 15
Location: 22747 48.1° S, 43°07°51.9" W Locakion: 22°46'17.2° S, 43°05'43.5" W

Weather o the previous day:
¥eather on the day:
Air- temperature:

Clear
Slightly cloudy

Reather on the previous day:
Heather on the day:
Air temperature:

Clear -
Slightly cloudy

Wind force: - - Hind force: 5 - 6n/s

Wind direction: - Wind direction: -

Water color: Greenish brom Hater color: Brownish dark green

Secchi-disk reading: L2 Secchi-disk reading: L.2n

Water depth: .5 n Hater depth: 10.0

Depth Temp, Salinity D0 . Dopth  femp, Salinity i)
(m) *c) $) (=) %) Wl Sigra-t (@) ) &) b W 4. Signa-t
00 254 0.5 8.8 1 8.5 19 1 i .

o5 m5 W3 88 1 - 9@ beoB Bl XY N
1.0 2556 20.2 87 12 - 188 1.0 %53 30.1 8.8 10 - 19.9
3.0 249 2.5 83 122 - 200 2.0 2.2 30.2 g0 18 - 19.68
5-0 24-4 31-3 319 57 8-20 20.75 2.5 25-2 m.s "]-4 lw - lg.?T
7.0 el 81.8 3.3 8 - W% 3.0 251 30.5 45 6 B.25 19.95
10.0 241 s 33 8. - 20 5.0 24.3 1.3 31 4 - W
15.0 23.9 32.9 3.6 52 - 21.43 7.0 24.3 314 29 43 3.08 ©20.88
16.0 23‘9 32-1 3-8 56 8-14 21:50 9.0 24.3 26.2 2.6 3? N - 16-96
.o 233 320 38 66 - 2143

field Record of the First Simultanecus Survey
(Spring Tide - High Tide)

- A
Table 4PF 1.2-2(12) Field Record of the First Simltaneous Survey Teble APP 1.2-2(15)

(Spring Tide - High Tide)

R Date: Hay 18, 1992 Time:  14:15 - 14:45

Date: May 18, 1992 . Tine: 14130 - 14:65 Station: 16 ‘ _
Statir:)n: 13 . | e Location: 2248 44,1" S, 43°06'20.5" ¥
Location: ) 2T 00.0° 5, 43715°00.0° ¥ Heather on the previous day: Clear
Weather on the previods day Clear Weather on the day: Slightly cloudy
¥eather on the day: . Clear Air temperature: 21.2 *C (14:20)

Alr temperature: 2.5 °C (14:20) Wind force: 8 n/s

Nird force: . T /s Wind direction: St

:l;’d dm;cm’": : g':dm ¥ater coler: Greenish brown

ater coar: L Secchi-disk reading: 0.9n

Secchi-disk reading: 0.5a Walcrlde;ih:re ing 43
Water depth: 2.0m )

Depth  Temp. Salinity ]

‘ol Sigra-t

Depth  Temp. Salinity (@) E:{:) %) a1y %

SO .
W (0 ) (/) (%)

Rt Sigm-t 0.0  26.2 2.6 13.9. 205 8.53 18.18

- o 05 2.2 .0 127 8T - 1827
0.0 26.8 26.3 11.5 169 9.61 1630 1.0 26.1 28.8 10.7 158 - 18.37
0.5 26.7 26.2 [1.0 182 - 18.25 1.3 2.1 %8.9 - - - 18.45
1.0 26.7 26.2 0.6 158 - 16.25 1.5 25.0 2.9 5.6 96 - 19.53
1.5 26.6 3.5 10,4 156 9.26 19.49 20 25.1 0.1 4.6 8 - 19.65
20 %1 35 w3 % - 0.6 26  25.0 5.5 36 5 - - 1993
3.0 248 07 32 41 - 209

3.3 24.8 0.9 2.9 43 8.16 20.19

4,0 4.7 30.7 2.9 42 - .2z

Table APP 1.2-2(13)  Field Record of the First Simullaneous Survey
(Spring Tide - High Tide)

Date: Hay 18, 1992 Time:  15:30 - 15:50 Table APP 1.2-2{16)  Field Record of the First Simultanecus Survey
Station: 14 : {Spring Tide - High Tide)
Location: 22°46°00.0" 3, 43°12°00.0°
Weather on the previeus day: Clear Date: Hay 18, 1992 Time: 16:55 - 17:15
Weather on the day: Slightiy cloudy Station: 17
Air lemperature: 22.0"C{15:28) Location: 24T 00.0° §, 43°07°00.0° W
Wind force: b mis Keather on the previous day: Clear K
Wind direction: £ Heather on the day: Slightly cloudy
¥aler color: Greenish browm Air temperature: 26.0 *C (15:98)
Secchi-disk reading: .18 Hird force: 5-6mfs
Haler depth: 8.0mn Wind direction: W
: Water color: Greenish brown
Bepth Temp. Salinity ] Secchi-disk reading: ¢9m
(m} ') (5  {ag/H (O i Signa-t ¥ater depth: 50 m
0.0 26.9 X.9 11.8 115 9.7 20,00 Depth ~ Temp. Salinity o
0.5 25.8 31,0 1l 18 - 2.1l {0 %) (D) (%) o Signa-t
i.Q 25.8 31.0 10.5 158 - 20,11
I.5 25.8 3. 9.7 144 - 20.25 0.0 25.0 31.8 g8 13 o5 21.03
2.0 26.0 32.4 54 B -~ 2140 0.5 2.1 3.9 7M. - LW
2.5 2.5 3z.7 3.5 81 - 21.78 1.0 26.0 3.9 T4 110 - 21.03
3.0 24.4 3.7 3.2 46 890 2.8 1.5 26.0 L3 69 102 - 2103
3.5 24.3 32.8 2.1 X - 21.91 2.0 25,0 2.0 6.8 100 - 21.10
4.0 24.2 32.9 2.5 31 - 22.02 2.5 25.0 3z.0 6.9 102 - 21.10
4.6 24.3 32.9 25 3 - 21.99 3.0 24,9 3.1 5T 4 - 21.21
. 3.5 24.9 32.1 6.1 1% - 21.21
4.0 24.9 32.1 5.0 4 - 21.21
4.5 24.8 32.2 4.4 85  9.41 21.31




Table APP 1.2-2(17)  Pieid Record of the First Simitaneous Survey
{Spring Tide - High Tide)

Date: Hay 16, 1992 Time: 16:10 - 16:30

Station: 18 o .

Locat fon: 22744 00.0° 8, 43°10°00.0" W

Heather on the previous day: Clear

Keather on the day: Clear

Air temperature: 28.5 °C {16:12)

Yind force: 3 s

Wind direction: ¥

Hater color: Greenish brosm

Secchi-disk reading: 1.0n

Water depth: 4.0 nm
Depth  Temp.  Salinity X
() (°c) &) ) N i Sigma-t
0.0 25.6 "31.% 8.0 I 2.8 2055
0.6 25.8 - 31.5 9.2 1371 - 20.55
1.0 25.6 3.5 749 117 - 20.85
1.5 5.6 3.9 7.6 M3 89.26 20.55
2.0 C 25,8 Ji.B 6.9 163 - 20.55
2.5 25.6 31.8 8.5 91 - 20.65
3.0 25.5 s 59 68 - 20.65
3.5 25.4 31.7 58 8 - 20.76
4.0 5.4 32.0 4.8 12 - 20.98

Table App 1.2-3(1) Fiold Record of the Sacond Simultanecus Survey Teble 40P 1.2-3(2) Field Record of the Second Simtltansous Sucvey

(Keap Tide - High Tide) : (Keap Tide - High Tide)

bate: June 8, 1992 Time: 11:00 - 11:22 Date: June A, 1992 Time:  09:55 - 10:10

Station: 1 Station: 2 ’ :

Locatfon: 22°54'68.9" §, 4309 29.0° W Loci!tlim: : 3‘58'2?.8' S, 43°08°02.4" M

Yeathe the previous day: Clear Weather on the previous day: ear

h‘z:t:e; $ the gray: slightly cloudy Keather on the day: Slightiy cloudy

Air temperature: 26.0 *C (11:20) ) Afr tesperature: : : 26.5 °C {10:10)

Wind force: ) I av/s Wind force: -

 #ind direction: B ¥ind direction: -

Water color: Green Yater color: Green

Garbage: Ko qubaf.e: rfo N

Qil: o . Nik: . Ho

Secchi-disk reading: T.0m Secchi-disk resding: 1.5n

vater depth: .00 Hater depth: 19.8 ®
Depth  Temp. Salinity . ~Depth  Temp. Salinily o
(;) (’C;)) (%) (mg/1) (X) Ml Sigra-t (m) {*C) X ) (rz/l) (1) pHl Sigma-t
0.0 24.89 34.96 9.6 144 8,42  19.84 0.0 23.91 34.76 1.2 107 B.13 1982
1.0 24.95 34.96 9.4 42 19.62 1.0 23.91 34,78 1.2 107 - 19.92
2.0 24,68 34.94 9.6 43 - 19.70 z.0 23.92 H. T8 7.3 108 - 15.92
3.0 24,31 34.93 9.3 1 19.79 3.0 23.91 34,73 7.1 105 - 19.92
1.0 24,22 34.94 9.2 13 “ 19.83 4.9 23.89 34.76 7.1 105 19.93
5.0 2.1 34.98 9.5 1M B8.24 19.87 5.0 23.88 34.76 7.0 104 A.01 19.93
8.0 24.02 34.98 8.0 132 - 19.89 8.0 23.85 .79 7.1 105 - 19,94
8.0 23.84 35,11 7.8 118 - 19.44 8.0 23.56 35,13 7.0 103 -, 20.02
10.0 Q.8 36017 T.4 110 - 19.99 10.0 23,48 5.8 1.0 103 - 20,04
5.0 23,589 35.2% 7.0 104 - 20.02 12.0 2345 35.20 6.8 100 - 20,06
20.0 23.31 3% 7.0 103 - 20.68 14.0 2323 By 65 91 - - 20.12
25.0 2321 3542 5.8 W01 B15 20,01 16,0 23.20 3534 8.4 93 -, 2013
B0 23 35.48 8.8 97 -  20.12 8.0 2313 35.38 6.4 94  B.08 20,13
3.0 23,01 36.49 8.5 95 - 20.18
40.0 22.68  35.57 59 8 - 20.27
45.0 z22.08 35.65 5.6 8l - 20.44
4.0 21,71 35.70 5.4 7 8.11  20.54

“AFP 1-8



Table APP 1.2-3(3)

Table APP 1.2-3(4)

Field Record of the Second Simultaneous Survey

{Neap Tide - High Tide)

Date: June 8, 1992
Station: 3
Location:

Weather on the previous day:
Weather on the day:
Air temperature:

Time: 04:55 - 09:1¢

22°65'48.3° 5, 43°08'40.0" W

Clear
Slightly cloudy
26.5 *C(09:04)

Kind force: 2 /s
#ind direction: Ny
Hater color: Greenish brown
Garbage: Ro
0il: Ho
Secchi-disk reading: 35w
Water depth: R20n
Depth  Temp. Salinily _
{n) "¢y X} (z2f1) (%) i Sigma-t
0.0 24.48 8.1 6.7 9% 8.12 19,76
0.5 24.44 33.81 6.6 - 98 19.77
1.0 24,37 33.86 6.5 96 - 19.78
2.0 24.20 34.10 8.6 97 - 19.84
3.0 25.14 10 6.4 95 - 19.88
4.0 4.0 3.1 6.2 92 : 19.87
5.0 24,03 34.31 6.4 95  7.94 15.89
6.0 23.87 34,59 64 95 - 19.93
8.0 23.81 MM 86 87 - 19.95
10.0 23.72 34.84 6.5 96 - 19.98
15.0 23.68 3489 64 94 - 19.99
20.0 23.68 3450 6.4 94 - 19.99
25.0 23.69 .84 6.2 92 - 20.00
3.0 23.65 4.9 85 @  8.07 20.00

Field Record of the Second Simuitancous Survey

(Reap Tide - High Tide}

Date: June 8, 1592
Statien: 4
Locat ion:

Weather on the previous day:

Yeather on the day:
Air temperature:

Time: 05:10 - 08140

22°56°25.5° 5, 437107021 W

Clear
Slightly cloudy
24.0 "C (07:25)

Water color: Brown

Gerbage: Ho

Oil: tio

Secchi—disk reading: 2.0m

Water depth: 12.0m
Depth  Teop. - Salinity 00
(m) e} X (mg/1) (%) il Sigma-t
0.0 24,34 34.08 6.5 96 8.14 18.80
1.0 243 .0 6.4 85 - 19.80
2.0 24.20 . U1 61 90 - 13.31
3.0 2412 0.0 51 74 8.04 19.86

- 4.0 24.10 M. 5.7 85 - 19.87
5.0 24.07 34,41 5.6 83 - i3.84
5.0 24.05 M43 8.4 95 - 19.88
8.0 24.01 34,48 6.6 97 - 19.89
10.0 23.88 34.50 6.4 94 - 19.80
11.0 23.85 34.54 4.9 T3 8.03 19.91

APP 1-8

Table APP 1.2-3(5)

Table PP 1.2-3(6)

Fiold Record of the Second Simrltanecus Survey

(Neap Tide - High Tide)

Date: June 8, 1992
Station: 5
Locakion:

Weather on the previous day:
Weather on the day:
Air bemperature:

Time: ~ Q7:40 - O7:55
22°64' 156" S, 43°09'03.3" W
Clear

Slightly cloudy

Wind force: L avs

Hind direction: KM

Yater color: Brown

Garbage: o

0il: Yo

Secchi-disk reading: 2.2nm

Water depth: 36.0m
Depth Temp. Salinity 0
{m} {*C) (%) (ng/1) (%) fl Sigma-t
0.0 24.50 337 7.2 106 7.5 22,53
t.0 24.4% 33.76 63 93 - 22.58
2.0 24.35 3.91 7.1 106 - 22.72
3.0 24.24 33.93 1.2 107 - 22.78
3.5 24.3 33.97 7.0 103 - 22.78
5.0 24.30 .00 1.2 107 7.50 22.81
6.0 24.28 H.04 1.2 107 - 22.85
4.9 24,13 .22 1.6 112 - 23.03
0.0 23.93 34,50 7.6 113 7.7 23.30
15.0 23.19 34.81 1.5 110 - 23.57
20.0 23.72 34.88 Ty 1M - 23.63
25.0 23.72 34.66 7.4 188 - 23.63
30.0 23.72 .86 7.4 1089 - 23.63
35.0 23.72 34.86 7.5 107 - 23.63

. Field Record of the Second Simultanecus Survey

(Heap Tide - High Tide}

Date: June 8, 1992
Station: 8
Location:

Heather on the previous day:
Heather on the day:
Air temperature:

Time:  07:15 - 07:50

22°52' 060" S, 4309 34.0" W
Clear .

Slightly cloudy

24,0 °C {07:25)

Wind force: Light wind
Wind direction: X
Hater color: Greenish brown
Garbage: o
0il: Yes
Secchi~disk reading: 1.5n
Water depth: 22.0m
Depth Temp. Salinity 00
(m) [ (%) (mg/1) (%) pil Sigma-t
0.0 24.6 3.1 6.0 88 8.0l 2204
1.0 24.6 33.6 - - - 22.42
2.5 241 34.3 5.7 84 - 23.08
5.0 23.9 3.7 5.2 76 8.00 23.48
1.8 23.9 .8 5.4 T - 23.53
16,0 23.8 5.0 5.4 YA 8.00 23.71
15.0 23.0 35.0 5.4 4 - 23.94
20.0 23.7 35.0 54 15 - 23.74
21.0 23.7 25.0 50 M 8.02 234




Teble APP'1.2-3(7)

Table APP 1,2-3(8)

Pield Record of the Second Slmiltaneous Survey

(Heap Tide - High Tide)

Date: June 8, 1892
Statin: 7
Location

Weather on the previous day:

Heather on the day:
Alr temperature:

Time: 03:10 - 08:30

25 00.0° S, 43°12°00.0° W

Clear
Slightly clowdy
30.0 *C (08:15)

Wind force: Light wird

Wind direclion: L

Water color: Browalsh green

Garbage: Yes

0il: Yes

Secchi-disk reading: 08m

Waler depth: 8.0 m
Peplh Temp, Salinity |
(m) {*c) &) TGN &) o Sigea-t
0.0 25.3 KN | 3.0 45 181 19.89
0.5 25.3 32.0 - - - 21.01
1.0 25.1 32.9 3.5 52 - 21,14
2.0 25.0 .1 43 0 - 21,92
3.0 4.9 334 48 71 B0 22,18
4.0 9.7 8.6 4.0 59 - 22.33
6.0 24.5 33.8 25 & - 28
8.0 24.4 3.9 2.1 & 22.70
T.0 2.3 3.3 .1 32 188 22.28

Field Record of the Second Siaulitaneous Sucvey

{Neap Tide - High Tide)}

Date: June 8, 1992
Station: 8
Locaticn:

Tire:  (8:55 - (9:10

22501207 8, 431471800 ¥

Keather on the previous day: Clear

Keather on the day: Slightly cloudy

Aft temperature: 28.0 "C ((4:04)

Wind force: -

Wind direction: -

Hater color: Brewnish green

Garbage: Yes

Dil: Yo

Secchi-disk reading: Linm

Water depth: 8.0
Depth Temp. Salmlty i
(m) (*c) X ) fr:.g/l) (&) M Sigma-t
0.0 25.5 3.3 1.8 21 1tH o 20.42
1.0 5.5 3.2 1.5 22 - 20.35
2.0 25.5 .3 1.3 20 7.73  20.42
3.0 25.5 3.4 1.3 19 - 20.50 .
4.0, 25.6 3.4 1.3 19 - 20.50
5.0 254 3.9 1.3 19 - 20,90
8.0 25.2 32.3 1.2 19 - 21.28
8.9 26.3 32.2 - - - 2116
1.0 24.9 3.3 1.6 23 1.7 22,10

Table AP §.2-3(9)

Table APP 1.2-3(10)

Fiald Record of the Second Simultansous Survey

(Meap Tide - High Tide)

Date: .. June 8, 1992
Station: 9
Location:

Heather on the previous day:

Yeather on the day:
Alr temperature:

Time: 09:26 - 09:45
22749 36" 5, 43N12°21 W
Clear

Clear

31.0 *C(09:32}

®ind force:  Light wind

Water color: Browmish green

Garbage: Yes

0il: Ho

Secchi-disk readmg I.la

Water depth: 6.0 m
Depth  Temp. Salinily
(m} (413] X)) mafls x pHl Sigma-t
0.0 25,17 3.2 6} 91 1. 96 20.29
1.0 25.8 .4 59 88 20,47
2.0 25.7 n.4 5.7 88 - 2118
3.0 25.3 3.1 51 16 - 21.83
4.0 A Bns 4.3 & 22.28
5.0 24.7 .8 L5 B 1. 93 2.3

Field Record of the Second Simllanecus Survey

(Heap Tide - High Tide)

bate: June 8, 1992 Time: 10:05 - 10:25

Station: 10

Lecation: 2250 04 3, AY0E W

Heather o the previous day: Clear '

Heather on the day: Clear

Alr temperature: 26.0 *C (10:32)

¥ind force: Light wind

Wind direction: i

Hater color: Brownish green

Garbage: o

0iy: No

Secchi-disk ceading: 1.2m

Water depth: 24.0n
Depth  Temp. Salinily i4] DCI
(m) () () (/D) (X7 pH Sigsa-t (resdirg)
0.0 25.4 3.9 8.3 124 8, 26 2L, 65 10.0
1.0 - - - - 9.7
2.5 4.9 a3.4 1.0 108 22 18 8.5
4.0 - - - - - - 5.8
5.0 244 34.1 4.6 67 8.04 2285 - 5.5
1.5 24.0 M5 40 58 - 23.21 4.9
10.¢ 24.0 .7 4.0 B - 23.43 " 4.9
15.0 23.8 3.8 40 8 - 23.58 4.9
20.0 23.1 35.0 4.2 62 - 23.74 5.1
23.0 23.7 35.1 4.2 62 8.07 2382 5.1

APP 1--10



Table APP 1.2-3(11)  Field Record of the Second Simultaneous Survey

(Heap Tide - High Tide)

Table APP 1.2-3(13)

Field Record of the Sectid Simultaneous Survey

(Neap Tide ~ High Tide)

Date: June 8, 1992 Time:  08:00 - 08:20 Date: June 8, 1992 Time:  10:08 - §0:20
Station: - 11 . Station: 13 .
Location: 22°48'58.1° 8, 4305 04.7" ¥ Location: 22°47'08.4" S, 43'15'02.5" W

Weather on the previcus day:

Clear

¥eather on the previous day:

Clear

Beather on the day: Clear ¥eather on the day: Clear
Air temperaluce: 25,3 *C (07:107 Air temperature; 30,5 *c (10:11)
Wind force: 1nfs Hind force: 2 /s
¥ind direction: N Hind direction: [
Water color: Brown Hater colot; Greenish brown
Garbage: : Yes Garbage: Ho
ofl: No . Oil: ' flo
% Secchi-disk reading: Lln Secehi-disk reading: 08 m
S Water depth: 35w Water depth: 1.8 m
Depth  Temp,  Salimity i3] Depth  Temp.  Salinity .. D0
(m) (*c) %) @/ 0 i Sigra-t (CYR ) (x) {m/1} (%) pll Sigma-t
0.0 - .5 28.5 9.3 136 A7 18.41 ¢ . 0.0 28.6 211 7.9 120 ©8.04 16.95
0.5 25.4 8.8 8.6 124 - 18.59 0.5 26.4 8.0 7.0 106 - i7.68
1.0 25.3 22.4 7.4 108 - 19.08 1.0 25.2 32.2 2.8 42 - 21.18
1.5 25.2 . 29.5 7.1 14 - 1917 1.5 24.7 32.7 i.5 22 795 -21.11
2.0 25.§ 2.9 65 95 « - 18.80
2.6 4.9 30.1 6.8 98 8.08 18.71
3.0 24.9 .30.1 59 88 -~ 9.7
3.3 24.9 0.2 5.9 86 - 19.78

Table APP 1.2-3(12) Field Record of the Second Simultaneoys Survey

Table APP 1.2-3{14) Fi ir
e o Midh mde) Field Record of the Second Simultanecus Sorvey

_ (Weap Tide - High Tide)
£8:40 - 09:00

Date: Jung 8, 1992 Time: Bate:  June 8, 1992 Time:  00:35 ~ 09:40
Statlcgn:. 12 g 5B 5. 4308 029" K Station: 14 ‘
Locatica: - 4T 56.2° 8, 45°08°02.9 Location: (2246 12.9° 5, 43'12'05.5" W)
Healher oo lhE_Pl‘e‘_HOUS ay: Clear Weather on the previeus day: Clear o
Weather on the 'fal'- CIGN'. 0815 Keather on the day: clear
Air temperature: 23.0 °C (08:50) Air temperature: 2.5 *C (09:21)
Wird force: 1 a/fs Wind force: 1 /s
Wind direction: HEH Wind direction: 14
Water color: Brown Water color: Browm
Garbage: Ko Garbage: Ho
oil: Ko - 0il: §0
Secchi-~disk reading: 19w Secchi-disk reading: 0.8 n
Water depth: . 17.0m Water depth: 5.6 n
Bepth  Temp. Salinity = DO Beoth  Temp. Salind il
® 0. () @/l () M Sigaat (;) (‘Ci)j . E;“)J (mg/T) (%) pH Sigma-t
3-0 g:'f %-g ;g :ig 8.12 223-?74 0.0 26.0 8.1 1.7 171 8.4 17.87
-5 ?473 " 7% 1o o0.72 0.5 - 25.9 2.1 0.3 153 - 18.65
1.0 24T 0. 501 - .2 L0 5.2 36 52 8 21.51
1.5 24.8 7 1.8 114 - W25 15 247 [0 42 8 - 9108
2.0 248 08 77 N2 - 0.3 20 248 14 41 6 - 9209
4.0 . - 13 - - - : ) : : :
5.0 2.5 31,3 6.3 92 8.05 2072 §3 312 ﬁg 3;2 23 8;22 3229;
8.0 2.2 38 - - - o4 3.5 2.6 3¥E 33 8 - 4
0.0 240 2.0 - - - 2140 4.0 24.4 36 33 & - 2250
15.0 23.8 32.2 T - - 21.58 45 24.4 33.8 - - - 2260
16.0  23.8 323 4.5 55 8.02 2188 ' :
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Table APP 1.2-3(16) Fleld Rocord of the.Second Sirultanecus Survey Table APP 1.2-3(17) Field Record of the Second Simnltanecus Survey

(Neap Tida - High Tide) (Heap Tide ~ High Tide)
Daté: June B, 1892 Tima:  09:25 - 03:40 Date: June 8, 1492 Time: - 07:45 - 08:15
Station: 1B . : . Station: 17
Location: 24T 004 5, 400X 324 W Location: 24T 5067 5, A3°07°01.8° W
Weather on the previmus day Clear feather on the previous day Clear
Heather on the day Clear Heather on the day Clear
Air temperature 28.5 *C (09:21) Ar tenperature 25.0 *C (07:45)
¥ind force 0.5 n/s Wind ferce Light wind
Rind direction 1 n/s ¥ind direction HE
Hater color Greenish brown Hater coler Brown
Garbage Ko Garbage Ho
oil No -, 0il Ho
Secchl-dlsk reading 1.bm ) Secchi-disk reading 1.2 m
Water depth 8.0m Haler depth 5.3 m
Depth  Temp, -Salinity 0 Depth  Temp. Saluuw -
(m) {*c) &%) (mg/l) (%) i Sigma-t @) (*0) ) @ %) pHl Sigm-t
0.0 25.1 2.6 8.5 126 811 19.2 0.0 24.8 31,8 7.8 114 8.50 2093
0.5 25.2 2.6 86 124 - 19.M 0.5 244 31 75 18 . - . 20.61
e i ®/E8 84 13 - 1942 L0 a5 a8 73 W - LN
1.5 249 2.8 83 121 - 19.58 L6 244 8 T 03 - 2022
2.0 4.9 0.7 1.2 W6 - 20.18 2.0 244 %21 68 0t - 3.y
30 - 2.8 3.0 66 9 81 20.48 26 242 23 84 M - A
40 246 33 65 & - 2070 30 242 29 48 72 - 2203
5.0 M4 33 - - - N . 35 Ml W3 30 M - 2.6
B.0. 24.4 35 - - - wn.s A 4.0 - 33.4 - - 183 -
1.0 24.5 36 4.6 62 B.OL 2095
1.5 24.2 318 - - - 21.05

Tabte' APP 1.2-3(18)  Field Record of the Second Simultancous Survey Table APP 1.2-3018)  Field Record of the Second Simbtaneous Surve)

{Keap Tide - High Tide) (Weap Tide - High Tide)}
gﬁi;m. .ll§ne g, 1992 Time:  10:05 ~ 10220 Date: June 8, 1992 Tine: 08:45 - 09:05
i Station: 18
Location: (2243 21.9° S, 43°05'03.4° W) i 20T " 09" 5.7
Yeather on the previous day Clear ﬁﬁ:iﬂ‘:ﬁg the.previws day éie:: s R
h’gather ot the day Clear Heather on the day Clear
Alr temperature . 2.5 °C (10:16) Alr temperatura 2.0 °C (08:50)
and force . 1~2mrfs Wind force o /s
¥ind direction . KE . Wind direction KE
Water color Brosmish green Waler color Browm
gﬁb-sge Yes Garbage : “He
Ho i
N ) . 0il Ho .
Secchxédlsk reading ldn Secchi-disk reading 09w
Water depth 4,5 m #ater depth 40a
Depth  Teap, Salinity i) ini )
; . _ Bepth  fewp. Salimit 4]
i _(m) “( 0 &) /L) & o Sigma-t - : (I:) (‘c;; E;l)y (mg/1) (X))  pH Sigra-t
RS 5 A N U E 0.0 253 0.6 01 1M 8.49 19.97
. 5.4 2.9 7.0 163 - 19.41 0,5 25.1 3l.0 8.8 10 - 20,33
::g gig 351' ;,é 132 - 18.56 1.0 2.3 3.7 63 .93 - 2080
20 24-3 3k‘0 4-3 o : -20.04 1.5  25.2 3.2 5.6 82 - 21.20
22 24.6 ) ‘0 20.42 2.0 24.8 28 3% 58 - 21.78
as .m L. 39 8 - w4 2.5 4.7 R o2& 3 - 2.8
3:5 24:6 31:0 3:4 5? 8-01 720.48 10 24.4 a1 1.7 25 - 22.12
1o "5 310 . a5 24.3 83 (.2 18 1. 2.3

3.1 4B - 20.51 R . e
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Table APP 1.2-4(1)

Table APP 1.2-4(2)

Field Record of the Second Similtancous Survay

(Heap Tide - Low Tide)

Date: June 8, 1992
Station: 2
Location:

#eather on the previeus day:

Weather on the day:
Air temperature:

Tine:  13:25 - 13:40
9258 18,77 8, 43°08'23.2° W
Clear .

Slightly clowdy

28.0 *C {13:40)

Wind force: -
Wind directicn: -
Hater color: - Greenish browm
Garbage: Yes
Qils No-
Secchi-disk reading: 5.0 m
Water deplth: 18.0m
Depth  Temp. Salinily i3]
m o &)y W/l () pll Signa-t
0.0 25.41 - 34.08 6.6 - 99 7.84 19.48
1.0 24,13 34.48 6.2 M - 19.84
2.9 25,0 34.59 6.1 . 90 - 19.89
3.0 23.85 3471 50 #3 . - 19.94
4.0 23.85 .77 5.9 83 19.94
5.0 . 23.86 .82 60 &8 7.92 19.94
6.0 2382 34.85 6.0 - B8 - .19.95
1.0 23.719 34.917 6.2 - 92 - 19.86
10.0 23.66 35.08 61 91 - 20.00
12.0 23.45 35.21 5.7 84 - 20.06
14.0 23,35 35.26 58 B85 - 20.08
18.0 23,24 B3R 52 T - 20.12
17.0 23,14 BB 52 T .18 WM

Field Record of the Second Simuttaneoius Survey

(Heap Tide - Low Tide)

Date: June 8, 1992
Station: 3
Location:

Yeather on the previous day:

Weather on the day:
Air temperature:

Time: 14:10 - 14:20
22°55°39.8” S, 43°08°32.3° W
Clear :
Slightly cloudy

20.0 *C (14:10)

¥Wird force: -

Kind direction: -

Hater color: Brown

Garbage: Yes

0il: Yes

Secchi-disk reading: 1.6

Water depth: WVhHn
Pepth  Temp. Salinity [
(m) {*c} %) (mg/1) (%) M Sigma-t
0.0 26.10 33,30 12.0 186 B.06 19.47
1.0 2490 33M 0 W9 e - | 188
2.0 24,56 33.68 7.4 110 - 19.73
3.0 24.45 33.71 6.3 93 - 19.77
4.0 24.40 33.87 6.3 93 19.78
5.0 4.4 3.9 6.2 al 7.48 19.80
6.0 24.2 34,03 6.3 93 - 19.81
8.0 24.19 .22 [ - 19.84
10.0 24.16 34.32 B.7T i00 - 19.88
15.0 23.90 34.62 6.8 160 - 19.93
20.0 23.88 34.85 68 100 - i9.94
5.0 2374 . .82 6.5 95 19.97
30.0 2370 34.89 8.5 95 © 19.98
2.5 23,88 4.9 6.4 94 7.83 19.99

}
4
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Table APP 1.2-4(3)

Table APP 1.2-4(4)

{Keap Tide - Low Tida)

Field Record of the Second Simultanecus Survey

~ Date! June 8, 1992, Time:s  14:35 - 14:45

Station: 4

Location: ] 22°56'24.8° 8, 43'10°0L.4" H

Heather on the previous day: Clear

Weather on the day: Slightly cloudy

Air temperature: 0.5 °C (14:35)

Wind force: -

Wind direction: -

Hater color: Dark brovn

Garbaga: o

0il: Ho

Secchi-disk reading: ¢4 m

Water depth: 10.0 m
Depth  Temp. Salinity 0
(m) "c) x) (rg/1) (X} Ml Sigma-t
0.0 25.58 33.92 16.5 249 8,55 19.43
1.0 25.21  33.94 10.2 163 - 1954
2.0 24.86 .11 je.s 181 - S
3.0 24.53 .18 8.9 132 8,20 .-
4.0 24.40 .18 7.4 110 - i 7
5.0 24.22 34.33 53 18 - 12.82
6.0 24.11 - 34.40 5.4 80 - .8l
8.0 24,06 .44 6.2 % - 13.68
9.0 21.08 .42 6.0 90 8.0 2071

(Reap Tide - Low Tide)

Date: June 8, 1592
Station: §
Location:

Weather on the previous day:
Weather on the day:

Air temperature:

Hind force:

Kird direction:

Time:

254 346 S, 43°08°56.7

‘Clear
Slightly clondy
28.0 *C (15:15)

15:10

Field Record of the Second Simultaneous Survey

- 15:20

Hater color: Dark brown
Garbage: o
Gil: Yes
Secchi-disk reading: 08m
Water depth: 3B.0n
Depth Temp. .5alinity _ W
(m) o ) (mg/1) (%) B Sigra-t
0.0 28.70 32.19 19.8 30! 8.38 21.16
1.0 25.51 32.719 8.7 750 - 21.52
2.0 25.40 32.92 1.8 176 - 21.67
3.0 25.31 32.86 10.9 183 - 21.72
4.0 24.89 .23 8.4 125 - 22.05
5.0 24.83 33.48 5.1 76 8.10 22.32
6.0 24.50 33.75 6.4 85 - 22.56
8.0 24.24 34.08 6.9 96 - 22.89
10.0 24.11 .13 5.7 100 8.06 23.11
15.0 23.88 34.65 7.0 103 - 23.42
20.0 23.79 34,78 T4 108 - 23,55
25.0 23,75 34.82 6.8 - 100 - 23.59
30.0 23.72 34,85 7.0 103 - 23.62
34.0 23.71 34.88 6.9 106 8.02 23.85




Table App 1.2-4(5)

Field Record of the Second Simiitanects Survey

(Neap Tide - Low Tide)

Table APP 1.2-4(8)

Field Record of the Second Similtaneous Survey

{Meap Tide - Low Tide)

Date: June B, 1392

Date: " June 8, 1992 Tima:  19:30 - 16:45 Time: 14:13 - 14:23
Station: 6 .Statjon: 9 . :

Location: 22'52'02.0" 'S, 43°09°34.0° W Location: 22°49°35.6" §, 43°12'27.3" W
Weather on the previous day: Clear Weather on the previous day: Clear

feather on the day: Slightly cloudy Weather on the day: Clear

Air temperature:

315 °C (15:40)

Air temperature:

33.0 *C{14:18)

Weather on the previous day:

Hind force: Water color: Brownjsh green -
Hind direction: oo Garbage: Ho
Water color: Brown il tio
Garbage: Ho Secchi-disk reading: 1.2m
0il: o Rater depth: 6.0 m
Secchi-disk reading: 1i.0n . ) )
Water depth: 220m Depth  Temp.  Salinity i1}
(m) ] x)y (1) (8 M Sigm-t
Depth Temp. Salinity _ I :
(m) ("c) & (me/T) (%) Ml Bigea-t 0.0 21.0 .3 2.8 42 8.0z 19.96
- - - L0 26.8 3.3 20 X0 - 20,02
0.0 1.0 3.1 2.0 3l a.65 21,3 2.0 25.7 32.0 1.5 22 “ 20.89
2.5 25.0 3.6 1.2 7 18 - 22.30 3.0 25.2 3.1 1.5 22 - 21.86
5.0 24.8 33.8 .1 18 816 2251 40 2.0 - ;5 14 -2 - - .22
1.5 24.6 4.0 1.0 15 - 22.72 5.0 247 3.7 0.9 3 791 22.48
10.0 24.2 T34 0.8 12 5.07 23.14 Tz
15.0 23.8 3.0 0.9 13 - 23.71
20.0 2.1 .1 0.9 13 - 23.82
21.0 23.7 32.2 0.9 13- 8.13 21.84 - .
: - Table APP 1.2-4(9} Field Record of the Second Simultanecus Survey
(Heap Tide - Low Tide)
. ) . ) Date: June 8, 1992 Time: 13:35 - 13:54
Table APP 1.2-4(6)} ‘Field Recotd of the Second Sirultanecus Survey Station: 10
(Neap Tide - Low Tide) Location: 22°50°04° S, 43709708

Clear

Date: June 8, 1992 Time:  15:08 - 15:20 Heather on the day: Clear
Stalion: 7 ' X Air tesperature: 33,0 *C (13:50)
Location: 22°52°00.7° 5, 43"11'65.6" W Wind force: Light wind
¥eather on the previous day: Clear Wind direction: HE
feather on the day: Stoightly cloudy Hater color: - Dark brosm
Air temperature: 32.0 °C (15:12) Garbage: Yo
Yind force: - Dil: Ho
Wind direction: - Secchi-disk resding: 1.5ba
Haler color: Brovn Hater depth: 21.0m
‘Garbage: tig
0it: to Pepth  Temp. Salinity LA i)
Secchi-disk reading: Lim {m} o) ) G/ &) M Sigma-t (reading)
Water depth: T4n et e et e et e et e e ks
0.0 26.0 .1 58 88 3.68 21.62 7.0
Depth Tewp, Salipity _ DO 0.5 - - - - . - 4.2
(m) (" X))  (=/l) (D) pl Sigma-t 1.0 - - - - - - 3.6
----- - 20 . - - S - 2.7
0.0 26.8 31.8 2.1 32 8.3 0.3 2.5 724.7 3.7 25 - 22.45 3.1
1.0 264 320 L8 % - 208 3.0 . " oo - 4
1.5 25.0 3.2 - - - 22.00 4.0 - - - - - - 2.3
2.0 5.0 B3 1.4 15 - 22.07 5.0 24.5 .0 2.0 i) 8.07 22.75 2.4
3.0 2.6 3.7 0.8 12 8.01 22.9 1.5 24.0 Ha 1.8 b1l - 23.43 2.2
4.0 24.3 3.0 o 10 - 22.81 10.0 23.9 4.9 1.8 2t - 23.61 2.2
5.0 24.3 Ul 0.5 g - 22.88 15.0 23.8 3.0 20 29 - 23.71 2.4
6.0 24.3 .1 0.5 7 7.%5 22.88 0.6 2.7 B0 20 ¥ BB ™M 2.4

Table APP 1.2-4(7) Field Record of the Second Simultanscus Survey
(Nesp Tide - Low Tide) Table APP 1,2-4¢10) Field Record of the Second Simultancous Survey

(leap Tide - Low Tide)

Date; - June 8, 1992 Tire:  14:35 - 14:50 :
Station: 8 Date: Jure 8, 1982 Time:  15:15 - 15:30
Location: WY .07 5, 41490 W St.&ti(‘:ﬂ: 13 .
Heather on the previous day: Clear Location: . 227 48'59.2° S, 43°05°05.8" W
Weather on the day: Slightly cloudy Weather on the previous day: Clear
Air Lemperature: 32,0 °C (14:42) Weather on lhe day: clear
Wind force: Brownish green ¥aler color: ) Greenish brown
Yind directioa: - ~Garbage: o
Waler color: : ’ - 0il: fo
Garbage: T Yes : Secchi-disk reading: I.0®
0il: Ho Water depth: 2.7n
Sccchi-disk reading: LOm th = : : :
Water depth: T0m Dep eap.  Salinity 00
] {m) oy X)) {(w/l) (%) fH Sigma-t
Depth “Temp, Salinity 00 - - :
e (%) {rg/1) (D) il Sigma-t gg %fﬁié %g gg }ig 8.36 iB.?g
—— : - . . 0. A R 19,0
0.0 2.2 27.3 23 3 8.36 16.60 {g ggg 0.t $.8 M6 - 19,28
0.5 26.6 20.8 1.3 19 - 16,22 . . 30.1 8.7 123 - 19.40
1.0 26.2 C 9.4 0.5 8 - 16.73 2.0 25.8 3.1 8.2 12l - 19.44
2.0 5.7 3.1 0.3 5 7.7 20.21 2.5 25.8 .2 8.4 124 8.36 19.51
3.0 25.6 3.3 0.3 5 - 20.3 =
4.0 25.5 3l.5 G.4 i - .65 ' :
5.0 25.4 32.0 8.5 1 - 20.%8 -
6.0 5.3 az.4 3.5 7 7.84  21.31 APP 1-14




Table APP 1.2-4(11)

Field Recrrd of the Jecond Sieultaneous Survey

(Neap Tide - Low Tide)

Table APE 1.2-4(14)

field Record of the Second Simultaneous Survey

(Heap Tide ~ Lo Tide)

Date: ‘June 8, 1992 “Time: 14135 - 14:55 Date: . June 8, 1992 Time:  14:00 ~ 14:15
Station: 12 ' Station: 15 o
Location: . 22747 30.07 3, 40T 55,47 A Location: 2246 02,7 5, 43705 32.8" W
Heather on the previous day: Clear Heather on the previous day Clear
Heather on the day: Clear Keather on the day Clear
Water color: Greenish brown Air temperature 34.0 *C{14:08)
3:’1‘.“‘“ :g Hind force 0 n/fs
o . Wind dieection HR
Secchi~disk reading: Lé&m Water color Greenish browm
Water depth: 16.1m Garbege Ho
Depth  Temp.  Salinity i3] w oy
. . S ) Secchi-~disk reading 1.8n
{m) o) %) (/) % et Sigma-t Water depth B.0m
0.0 278 08 14 1M 845 19.18 Pepth  Temp. Salinity ]
0.5 21.1 .8 108 18 - 19.40 {m) (*c) ) (/1) (%) o Sigma-t
1.0 25.6 2.8 7.3 18 - 20.02 . I
1.8 24.9 .9 55 81 - 20,31 0.0 26.8 2.6 5 187 830 1875
2.0 - - 64 BB - - 0.5 6.0  :®5 75 ME - 1892
33 24.9 31.3 2-4 9 - 20.61 1.0 25.4 30.1 6.0 88 - 19.56
. - - 2 - - - 1.5 . S s om - -
5.0 24.8 31.3 55 81 - 20.64 2.0 24.9 3.8 50 13 - 20.24
8.0 24.3 2.4 - - - 21.31 3.0 24.8 31.3 4.6 67 8.03 20,70
10,0 24,2 32.2 - - - 21.48 5.0 24.3 3.6 3.8 85 - 21.02
15.0 23.8 32.5 4.1 6 B8.06 21.83 8.0 24.2 3t.8 - - - 2120
15.5 23.9 32.6 - - - 21.88 7.0 24.1 .9 38 B%  8.00 21,3

Table APP 1.2-4(12) Field Record of the Second Simltanecus Survey
(Reap Tide - Low Tide)

Table APP 1.2-4(15) Field Record of the Second Simultaneous Survey

Date: June 8, 1992 Time: 13:22 - 13:% {eap Tide - Low Tide)
Station: 13 : )
Location: . A0 S, 43T1458.60 M Date:  June 8, 1992 Tine:  13:25 - 13:40
Weather on the previous day: Clear Station: 1B :
Keather on the day: Clear Location: 22i3 46,6 8. 43705 02.0° W
 Kir temperature: 24.0 *C (13:25) Weather on the previous day Clear
‘?‘!ﬂd force: 3 m/s Weather on the day Clear
Wind direction: LU Ar temperature "33.0 °C (13:20)
Water cotor: Greenish brown Wind force 0 /s
Garbage: %o Hird direction HE
oil: ) Ho Water color Dark brown
Secchi~disk reading: 0.7 m Gerbage Ko
Water depth: ) 1.6m ol Yo
i-di in I.lm
Tepth  Temp.  Selinily D0 ) ool ity rendine 5
{m} {*c) () (/1) (%) pi Sigra-t {resding) )
Depth Temp. Salinity D0
0.0 8.0 26.8 4.1 212 8.82 16.29 16.4 . Tuadly (%3 g =
00 Bl -8 M 2 B8 16 B4 @ Co o) @D W W St
Lo 254 - - - &8t - 13.2 0.0 217 W2 8.9 14 830 17.93
1.5 %54 - - - - - 349 05 266 2.4 LT 15 - 1866
1.0 25.1 3.2 11.5 10 - 19.54
1.5 2.1 3.5 6.3 93 - 19.95
2.0 24.6 30.9 anr 54 - 20.40
Table APP 1.2-4(13) Field Record of the Second Simultaneous Survey 2.5 24.7 3.0 3.4 50 - 20.45
(lieap Tide - Lot Vide) 3.0 248 all o 33 48 - 085
3.5 24.5 .l 2.9 §2  §.02 20.58
Date: June 8, 1992 Time:  13:55 - 14:02 4.0 24.5 31.2 24 3B - 20.68
Station: 14 e ——
Location: 22%45°58.9° 5, 43°12'01.9° ¥
Yeather on the previous day Clear
Weather on the day Clear
Air temperature 34.0 *C(14:08)
Hind force 1n/s
Hind direction NE
Water color Brown
Garbage lio
0il ) - Ho
Secchi-disk reading 0.6m
Water depth L
Depth  Temp. Salinity 73] -
“fm),  {*0) &)y /D) (%) i Sigma-t
0.0 21.17 9.0 20.1 308 8.14 18.01
0.5 7.1 2.0 187 252 - 1801
10 .26.6 0.2 120 18 - 1926
1.5 25.7 HAd 8.4 95 - 20.45
2.0 25.1 32.3 4.4 65 8,01 21.31
2.5 2.7 3.0 3.4 5 - 21.96
3.0 24.8 33.3 31 45 - 22.22
3.5 24.5 33.5 2.8 42 - 22,40
4.0 24.5 3.8 - - 8.7 22.47
4.9 24.4 26.4 - - -
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Field Record of the Third Simultaneous Survey
(Sping Tide - Low Tide)

Table APP 1.2-4(16)  Field Record of the Second Simultancous Survey

. - Table APP 1.2-5(1)
(beap Tide - Low Tide)

Date:  June 8, 1592 Time:  15:10 - 15:20 Date: Noverber 10, 1592 Time:  09:70-09:40
Station: 17 : : Station: 1
Location: 22°47°02.4° 5, L'0T02.0° M Location: 22'04' 30.0° S, 43°05'01.0" ¥
Yeather on the previcus day Clear Air temperature: 24.5 *C(09:20)
Heather on the day Clear . Yeather on \he previous day:  Cloudy and slightly rain
Air temperature 34.0 °C (15:12) Weather on the day: Cloudy
Wind force i mis Wind force: 2 nfs
Wind direction NE Hind dircctlon_ SSE -
Hater color Brosm Secchi-disk reading: 8.5n
Garbage to Hater depth: 49.7Tn
0il lio Water color: Green
Secchi-disk reading iom Garbage: o %
Water depth - 43 n il Ho
flepth  Tenmp. Salinity _ 1/ : Tepth Tems, ™ DO Salinity EC  Sigma-t
{m) oo (87 {rg/1} (%) i Sigma-t (m) o Tea/t) (%) (X ) (oS/cm)
0.0 217 .7 8.1 118 832 20.05 0.0 22.95 746 8.1 U7 3445 . - 23.55
6.5 26,6 s 8 1 - 4T 1.0 2.9 - 8.1 11T .46 - 23.56
1o %8 2.1 97 W - 2 2.0 2293 - 81 W7 K - 23,49
L& 251 .1t BT -84 - 216 3.0 22.82 - 8.4 122 .y - 23.5¢
20 248 2.4 44 B . - 24 40 28 - B.5 123 M4 - 23.57
256 4.8 26 3T M - - 83 5.0 72.62 8.03 8.6 124 34.43 - 23.58
3.0 24.8 330 3.3 4 - 21,99 6.0 2.1 - B.6 124 3.4 - 23.60
3.5 .4 3.3 8 - nm 8.0 2218 - 87 126 .43 - 23.59
40 4.3 8.5 - - 1.3 .46 10.0 22.1% - g8 128 4 - 23.80
12.0 22.70 - 8.8 127 343 - 23.61
14.0 21.99 - 8.8 125 34.52 - 23.95
15.0 2L.97 - 8.7 14 3.62 - 23.96
18.0 21.84 - 8.6 123 34.84 - 23.38
. ) 18.0 21.91 - 8.6 123 34,64 - 23.%9
Table APP 1.2-4{17} Field Record of the Second Sirnltaneous. Survey 20.0 21.84 -~ - 8.6 1l 382 - 24.20
(Heap Tide - Low Tide) 26.0 21.09 8.08. 8.1 14 24.99 - 74,48
3.0 19.39 - 7.6 1M 35.27 - 25.15
Date: Jure 8, 1992 Time:  18:1% - 1632 8.0 1794 - 6.6 8 35,38 - 25.60
Station; 18 . . . 35.0 17.07 - 6.7 89 5.3 - 24.717
Location: 22°44'00,0" S, 43710°00° W 40.0 16.41 - 6.2 8L 3651 - 2607
Weather on the previcus day Clear 45.0 16.00 - 5.9 76 35.51 - 26.16 .
Heather on the day Clear 4.0 1520 7.95 67 MW B - 26.33 ‘g
Air tesperatuce .5 "C {16:12) : =
Kind force 3mfs
Wind direction =
Hater color Greenish brown
Garbage o .
0il o Tab'e APP |.2-5(2) Third Simsltaneous Survey
- Secchi-disk reading 0.5 {Spring Tide - Low Tide)
Water depth 38 nm i
' Date: Rovember 10, 1992 Time:  106:45~10:55
Depth  Temp, Salinily il - Btation: = 2
n . 270 15 o Location: 22°58'29.2" 8, 43'0T'55.1° W
= E_C) &) @b "G m_fi?‘“if_ Air temperature: : 25,94 *C(10:45) ’
0.0 28.1 : waalher on the previous day: Cloudy and slightly rain
03 W1 w3 e by SR b Weather on the day: Cloudy
Lo 7.0 0.4 152 202 -~ 8.9 #ind force: 18/s
) : Wind direction: §
1.5 26.2 .2 T8 11 - 0.14 43 T
2.0 75 4 I 39 £8 _ 20.84 Secchi-disk reading: 1.6
25 950 35 32 & 2148 Hater depth: i7.0
30 245 m8 17 B - o4 e olor Bromish green
3, . - - :
5 24.4 3.2 8.0 22,20 il ¥o
Depth Temp. o b0 Salinity ~EC Sigma-t
(m} o (rg/t} (X) (%) {=S/cm)
0.0 23.45 7.95 6.4 93 31.24 - 20.9%
1.0 s - 5.9 87 5218 - 2.9
1.5 22.93 - 6.1 90 32.48 - 22.08
2.0 22.52 - 6.5 95 2.0 - 22.51
3.0 22.35 - 6.4 94 W - 22.78
4.0 22.32 - 65 92 3.4 - 22.89
5.0 2.3 1.9 5% 92 W»BW - - 22.93
6.0 22.30 - 5.5 93 .42 - 22.96
8.0 22.30 - 6.6 94 3.4 - 22.97
10.6 23 - 69 89 3341 - 22.94
12.¢0 22.41 7.3 105 33.83 - 23.24
13.0 .45 - 1.8 12 34,04 - 23.02
5.0 22,41 - 8.3 119 34.38 - 23.02
8.0 22.47T 8.4 8.3 118 4.3 - 23.03
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Tadle APP 1,2-5(3)

Third Simltaneous Survey

(Spring Tide - Low Tide)

Hovember 10, 1992

Date: Tiee:  11:20-11237
Station: 3
Locationy 22°66'53.6° S, 43°08" .9 W

Afr lemperature:
Weather on the previous day:

26.83 *C{11:20)

Cloudy and slightly rain

¥eather cn the day: Cleudy

¥ind force: 2-3 a's

¥Wind direction: S

Secchi-disk reading: 1.5n

¥ater depth: 5.0 m

Water color: Brown

Garbage: Yes

0il: Ho

Depth(m) Temp. : Y Salinity  EC  Sigma-t

o) (eg/1) () X) (wS/am)

0.0 24.30 8.09 .7 107 3.5 - 19.50
0.5 23.90 - 7.0 103 30.87 - 20.58
1.0 23.08 6.7 9 3.9 20.88
2.0 22.83 - 6.6 94 337 - 21.26
3.0 2.9 - 6.6 94 351 - 2i.40
3.5 92,40 - 6.4 0l 3}W - . 207
4.0 S 22.48 - . 64 9l 2.9 - 22.58
5.0 22.3 8.00 66 82 32.98 - 22.680
6.0 22,40 - 6.5 92 33.01 - 22.62
1.0 2.5 - 6.6 94 . 33.28 - 22,81
8.0 22.42 - 68 94 33.01 - 22.62
10.0 22.40 - 6.9 9 32.98 - 22.60

2.0 2.3 -~ 7.1 98 .40 - 22.93
14.0 2.3 - 7.0 100 33.43 - 22.95
15.0 2.3 - 7.2 100 3.9 - 22.88
i6.0 22.37 - 7.3 103 33.40 - 22.93
18.0 2.3 - 7.4 4 33.46 - 22.97
20.0 22.38 - 7.4 106 3.3 - 22.92
25.0 22.31 - 7.4 106 3340 - 22.93
3.0 2.3 - 7.4 105 33.42 - 22.94
5.0 2.3 - 7.4 106 3B.80 - 23.09
40.0 -kl . - --T.4 186 - 33.88 - 23.17
44.0 22.31 B.66 7.4 106 33.5] - 23.03

Table APP 1|,2-6(5)

Third Simultanecus Survey

{Spring Tide - Low Tide)

Pate: Rovember 10, 1992
Station: 5
Location:

Air temperature:
Weather on the previous day:

Time:  12:33-12:50
22'54°07.3" S, 43°08'54.0"
25.56 "C(12:33)

Cloudy and slightly rain

Third Similtaneous Survey
{Spring Tide - Low Tide)

Table APP 1.2-5(4)

Date: Noverber 10, 1992 Time: 12:00-12:10
Station: 4
Location: 22°56'21.2" 8, 40989 F K

Air temperature:
Heather on the previcus day:

26.8 *0(12:60)
Clowdy and slightly rain

Weather on the day; Cloudy

Wind force: 23 /s

Wind direction: o™

Secchi-disk reading: 08m

Waler depth: on

Water color: Brosm

Garbage: to

Gil: Yes
Depth(m) Temp, [ o Salinity EC  Sigma-t

o /1) X (%) (a8/m)

0.0 25.10 8,09 " 8.8 128 B - 19.35 -
0.5 23.14 - 6.4 %2 367 - 21.40
1.0 22.92 - . 6.6 84 31.87 - 21.62
2.0 22.93 - 6.4 91 35.64 - 21.44
3.0 2298 B8.02 6.6 & .99 - 21.39
4.0 22.80 - 6.3 8 388 - 21.66
4.5 22.74 - 5.9 B4 31.94 - 21.72
5.0 22.28 - 53 7 32.83 - 22.53
6.0 2.00 - 49 ®m ¥R - 22,97
7.0 21.93 8.00 47 6 1.3 - 23.01
4.0 2192 - 4.6 68 .41 - 23.08
9.0 21.92 - 48 6 3.4 - 23,07
10.0- 21.92 T7.96 4.8 B 33.47 - 23,10

APP 1-17

Air temperatuzre:
Weather on the previcus day:
Heather on the day;

feather on the day: Cloudy

¥ind force: 2ns

¥ind direction: i

Seochi-disk reading: i2m

Water depth: KiRiN:}

Water color: Brown

Garbage: Ho

oil: Ro

Depth(m) Temp. 53] DO Salinity . EC  Sigma-t

") /17 ) X ) (u8/cm)

0.0 23.44 8.03 6.6 95 30.24 - 20.24
1.0 23.38 - 6.0 88 39.89 - 20.75
1.5 2.8 - 5.6 80 20.97 - 20,57
2.0 22.52 - 5.6 B0 20.98 - 20,87
3.0 22.54 - 60 8 3.y - 21.55
40 2281 - 6.1 86 31.98 - 21.81
5.0 22.52  8.01 5.9 84 31.99 - 21.82
5.0 2.5 - 59 84 32.09 - 21.89
8.0 22.41 - 6.0 06 3247 - 21.91
10.0 22.4% 8.02 6.1 a7 32.38 - 22.13
12.0 222 - 6.0 85 3268 - 22.42
14.0 2.9 - 6.2 B8 32.80 - 22.52
15.0 22.14 - B2 BA 32.91 - 22.817
16.0 22.14 - 6.2 63 33.03 - 22.71
18.0 2.1 - 6.4 52 .13 - 22.19
20.¢ 2.4 - 6.4 8 33.13 - 22.79
25.0 22,13 - 6.8 98 3347 - 23.05

- 30.0 2213 - 58 9§ 33.44 - 23,02
35.0 22.18 - 68 98  33.57 - 23.11
31.0 22.19 8. 6.9 99 a3.67 - 23.10

Table APP 1.2-5(8) Third Simaltaneous Survey

(8pring Tide - Low Tide)

Date: ‘Hovember 10, 1992 Time: 08:20-08:45

Station: 6

Locaticn: 22°52°04.0° 8, 43°00°05.4" H

23.7 *C(08:20)
Cloudy and slightly rain
Cloudy

Wind force: 0-1 n/s

Wind direction: S

. Becchi~disk reading: 1.0m

Hater depth: 19.5

¥ater color: Brown

Garbage: Ho

oil: Ho
Depth{m) Temp. <] 00 Salinity EC  Sigma-t

(c) (mg/1) (%) (%) (mS/cm)

0.0 24.50 - 9.5 132 . 22.16 .11 13.88
0.5 23.88 - 7.6 106 2448 38.52 1519
1.0 23.65 - T.1 100 21.18 41,39 17.88
1.5 23.68 - 5.3 90 28.51 43.01 18.87
2.0 23.52 - 6.1 77 2891 4341 19.22
2.5 23,77 - 5.4 T 23.81 44,13 19.81
3.0 23.15 - 6.5 K] 29.97 44,14 20.12
4.0 22,95 - 58 82 29.74 44.03 20.00
5.0 2.8 - 56 719 3006 4435 20.27
1.0 2.3 - 4,1 658 30.85 4497 21.04
9.0 21.96 - 3.6 50 31.84 45.98 21.88
13.0 21.61 - 3.0 43 32.76 46.78 22.65
17.0 21.80 - 39 65 33.30 47.584  23.01




Table APP 1.2-5(7) Third Simltaneous Survey Table APP 1.2*5(9) . Third Simultansous Survey

(Spring Tide - Low Tide) (Spring Tide ~ Low Tide)
Date: Hoverber 10, 1992 Tiee: 09:63-10:10 bate: November 10, 1992 Time: 10:35~10:45
Station: 7 ; ‘ : Station: 9 .
Location: 22°51°59,1° 8, 43'11'59.2° K Location: : 22047 28.8° S, 43°14°36.4° ¥
Alr temperature: 24.0 *¢(09:05) Air temperature: : 27.2 *C(10:40)
Weather on the previcus day:  Clouwdy and shightly rain Wealher on the previcus day:  Cloudy and slightly rain
Yeather on’ the day: Cloudy Weather on the day: Cloudy
¥ind force: 0-i mfs Wind force: o1 m/s
¥Wind direction: b : Kind direction: S
Secchi-disk reading: - Secchi-disk reading: 0.6m
Yater depth: Tdn Water depth: 3
Water color: Browm Co Water color: Brown
Garbage: Yo _  Garbage: to
oil: Yes oil: ‘ Ho
Depth(n) Tewp. pH . D0 Salinily EC Sigma-t Depth(n) Teap.  phl D0 Salinity EC  Sigma-t
(*c) (/1) (%) (X)) (nS/em) {*C) m/l) X)) ~ (X) (aS/cm)
0.0 2418 - 54 M B 4.3 19.22 0.0 25.09 - 6.31 91 2647  41.38 . 168.93
0.5 23.88 - 50 12 243 4433 1.9 0.5 25,11 ~ 584 85 26,45 41.35 1891
1.0 23.85 - 4.7 B A5 4451 193 1.0 2499 - - 535 77 26.49 . 41.35 1658
1.5 233 - 4.4 &  30.40 4531 20,3 1.5 24.83 - 4,28 - 61  28.54 .23 17,06
2.0 22.60 - 2.7 3B 3.3 4585 2128 2.0 24.68° - 188 . 71 20.09  42.70 . 18.44
2.5 22.65 - 27 3 3133 46.85 2.2 2.5 2376 - 186 26 . 28.78 - 43.85 19.05-
3.0 2.5 - 2.7 % 3L62 4590 21.52 3.0 2.8 - 205 2 2098 4481 20.03
4.0 22.18 - 3.4 43 32,21 46,55 22.08 3.5 2.9 - LOT 15 3079  45.80 0.8
5.0 22,13 - 38 B0 3.3 46,71 22.21
8.0 208 - a6 51 3285 4891 223
6.5 21.93 - 3.6 Bl 32.64 46.81 22.47
Table APP 1.2-5(8)  Third Simltaneous Survey Teble APP 1.2-5(10)  Third Siwaltapeots Survey
(Spring Tide - Low Tide) - (Spring Tide - Low Tida)
. Date: November 10, 1992 Time: 11:03-11:21 Date: Hovesber i0, 1392 Time: 09:10-09:35
Station: 8 Station: 10
Location: 22°50'04.3° 5, 43'14'21.9° Location: 220°60'00.3" 8, 43°08°'10.3' W
Air temperature: 5.6 "C(11:05) Air temperature: - 24.1 *C(03:10)
Weather on the previous day:  Cleudy and slightly rain Westher on the previous day:  Cloudy and slightly rain
Yeather on the day: Cloudy Weather on the day: Cloudy
¥ind force: 2-3 nfs Wind force: " 1-2 afs
Wind direction: W ¥ind direction: )
Secchi-disk reading: 0.9m Secchi~disk reading: 0.7m
« Water depth: 9.2 m : Water depth: 2.5n
Haler color: Brown Kater color: Greenish brown
Garbage: fio Garbage: Ho
0il: flo oil: . o
Depth{m} Temp. ~pf __ D0 Salinily EC Sigma-t bepth(n) Temp. tH _ B0 Salinity’ EC  Sigea-t
o (mg/1) (%) (X} (a%/cm) {c) /1Y (%) (&) (=8/m)
0.0 25,75 - 658 94 24.26 3872 [5.08 0.0 25,15 - 9.80 1% 2350 36.27 4.8
0.5 2462 - 226 3 2610 4048 18.82 0.5 Al - 1M W8 2513 3.W 16.8% -
1.0 24.45 - 2.10 30 26,92 41.62 17.48 1.0 3.1 - 6.62 94 2826 42.75 18.57
1.5 24,37 - z2.18 3 21.89 42.50° 17.98 1.5 23.32 - 5.88 83 W2 4397 19.83
2.0 4.3 - 2588 3 2184 42.61 18.18 2.0 23.19 - 5.66 T8 29.63 - 44.11' 19.85
2.5 24.06 - 1.82 26 28,63 43.54 18.35 2.5 22,90 - 475 67 30.32 44718 20.45
3.0 24.03 - 178 25 .71 43.62 18,92 3.0 2,97 - 470 67 0.3 44.83 20.48
4.0 23.92 - 1.63 22 28.84 43,68 19.05 5.4 a1 - 3728 4 32,98 4579 22,79
5.0 2312 - 122 17 .26 44,05 18.41 7.0 21.86 - 3.07 43 32,83 - 46.52 22.57
6.0 T E3.08 - 1.18 1§ AT 4514 20089 9.0 21,43 - 280 3 3295 46.78  22.85
7.0 23.04 - .96 14 30.60 45.26 20.62 1.0 0.3 - 21 3 B4 6.8 29
8.0 23.04 - 0.87 12 3057 4521 2060 13.0 2.z - 260 3 1318 4852 .06
5.0 2.3 - 2972 B B.2® a2 21
17.0 21.40 - 3.03 83 3831 7.3 23.13
18.0 2.8 - 303 43 533 4128 2312
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Table APP 1.2-5(11)

Third Situltaneous Survey
($pring Tide - Low Tide)

Date: November 10, 1892 Time: 09:00-09:15

Station: 11

Location: 22T4R' 59,9 5, 4°06'09.5° W

Air lemperature: 26.1°C (62:00)

Wid force: 0-1 /s

Wind direction: SH

¥ater color Brown

Secchi-disk reading 0.8n

¥ater depth 2.5 m

Garbage: Ho

0i}: No
Depth  Temp. o [£6] Salinity Sigma-t
(m) e) (eg/1) (X} x)
0.0 5.3 b5l - - 14.5 1.95
0.5 25.1 - - - 15.4 8.67
1.0 25.1 - - - 16.2 9.21
1.5 25,1 - - - 179  .10.53
1.8 - 8.18 - - - -
2.0 23.8 - - - 25.9 16.93
2.5 23.0 - - - 21.1 18.00°

Table APP 1.2-5(12)

Date:
Station:
Location:
Wid force:
¥ind direction:
Water color
Secchi-disk reading
Water depth

Rovember
12

Third Simultaneous Survey
{Spring Tide - Low Tide) .
10, 1992 Time: 10:00-10:15
22°47'22.4" 5, 43'07 45.0° W
0-1 nfs
5W
Brown
09 m
14.9m

Garbage: * Yes, a little
Bil: Yes, & Qittle
bepth  Temp. 8 0 Talinily Sigra-i
(=) (€ D &) )
0.0 6.1 §.95 - - 21.2 12.70
0.5 26.2 - - - 2.2 12.87
1.0 26.1 - - - 21.1 i2.63
1.5 5.7 - - - 23.7 14.68
2.0 25.0 - - - 25.3 16.08
3.0 24.1 - - - 26.6 - 17.32
5.0 22.0 8.23 - - 30.8 21.08
T8 A8 - - - R 1N
0.0 217 - - - 3.3 AR
13.5 2.4 B.12 - - 2.0 22,14
14.0 2i.4 - - - Jz.n 2.2
Table APP 1.2-5(13) Thind Simultanecus Survey
(Spring Tide - Low Tide)
Date: November 10, 1992 Time: §l:10-1k:25
Station: 13
Locakicn: '
Air temperature: 2.2'C (11:10)
Yid force: 0 n/s
Water color Darck brown or black
Secchi-disk reading 0.2m
Water depth 2.5m
Garbage: Ko
Dik: Yes
Depth  Temp. pH i) Salinity Signa-t
{m) {*£) /1) &) )
0.0 265 T.65 0.8 g R0 2
.5 25,2 - 1.0 5 23.2 4.4
1.0 24.5 - 1.5 21 23.5  14.88
1.5 24.0 1.7 1.6 22 21.0 15.40
2.0 23.4 - 1.1 18 25.0 16.31
2.5 23.3 - 0.7 10 25.7 16.87

APP

Table APP 1,2-5(14)

Thied Simultaneous Survey
(Spring Tide - Low Tide)

Date: Hovembor 10, 1992 Time: 10:40-11:00
Station: 14
Location:
Air temperalure: 23.5°C (10:40)
Wid force: - Hon
Windd direction: -
Water color Brown
Secchi-disk reading 0dn
Hater depth 4.0 m
Garbage: Ho
0il: flo
Depth  Temp. pf DO Sslinity Sigma-t
(m} c) mg/1) 0 (%)
0.0 25.6 8.2 128 180 2.4 13.74
0.5 25.3 - 89 126 24.2 15,17
1.0 25.2 - B.2 114 24.4 15.35
1.5 25,2 - 7.8 11 24.8 15,685
2.0 25.0 - 6.8 . 98 25.1 15.93
2.5 24.2 - 3.7 52 28.7 17.36
3.0 23.2 .8.28 2.4 a5 2.3 19.80
3.5 22.7 - 2.3 32 30.1 20.34
Table APP 1.2-5(15) Third Simultanecus Survey
{Spring Tide - Low Tide)
Date: Kovember 10, 1992 Time: 10:45-11:00
Station: 15
Location: 22°45°58.8" S, 43705 32.0°
Heather on the previous day: Cloudy
Weather on the day: Cloudy
Hird force: 1-2 nfs
Wind direction: SW
Water color: Dark brown
Secchi-disk reading: 0.5m
Water depth: 7.3m
Garbage: o
0il: Ko
Depth Tesup. H Do Salinity Sigma-t
(m} [+ (mz/1) (1) ()
0.0 2668 8.59 - - 8.7 3.57
0.5 25.8 - - - 118 5.88
1.0 25.2 - - - 21.8  13.41
1.5 25.0 - - - 22.3 13.84
2.0 24.3 - - - 25.5 16.43
3.0 2.9 8.25 - - 8.3 18.93
4.0 22.1 - - - 23.1 i9.59
5.0 22.3 - - - %9 2%
6.0 21.9 - - - 3».8 21,17
6.3 21.9 8.2l - ~ 3.9 21.11
Table APP 1.2-5(16) Third Simultaneous Survey
(8pring Tide - Low Tide)
Dake: Hovember 10, 1592 Time: §1:30-11:45
Station: 18
Locakion: 22°43 25.8" 5, 4304 440
Weather on the previous day: Cloudy
Weather on the day: Clowdy
Air temperature: -
Wind force: 1-2 nfs
Wind direckion: SW
Water color: Browm
Secchi-disk reading: 0.6m
Kater depth: 3.m
Garbage: No
fil; Ho
Depth Temp. pi B0 Salinity Sigma-t
{m) 0 (mg/1) (%) (%)
0.0 25.7 1.32 - - 13.3 6.95
0.5 25.3 - - - 14.9 8.25
1.0 25.4 - - - 12.5 11,64
1.5 24.8 - ~ - 22.5 14.10
2.0 23.4 - - - 272 11.96
2.5 22.7 8.24 - - 28.6 19.21
3.0 22.8 - - - 29.6 19.99
1-19 313 22.5 - - - 2.5 19.95




Table APP 1.2-5(17) Third Simltaneous Survey Table APP 1.2-5(19) Third Simaltancous Survey

(Spring Tide - Low Tide) (Spring Tide - Low Tide)
hate: Hovember 10, 1592 Tipe:  (9:00-09:30 Date: Rovember 10, 1992 Tiwe: 11:36-11;50
Station: 17 Station: 19
Location: Location: 22'49'28.6° §, 43'15 9.4 W
Weather on the day: Clowdy Weather on the previous day: Cloudy and stightly rain
Air temperature: 25.1 *C(09:00) ¥eather on the day: Cloudy
Wind force: 1-2 m/s Air temperature: 24.7 *C(11:38)
Wind direction: s Wind force: 0-1 w/fs
#ater color: Brotn Wird direction: 5w
Secchi-disk reading: 0.5 1w Hater color: Brosn
Yater depths 35w Secchi-disk reading: 01w
Garbage: Ho Water depth: 1.7m
0il: Ho Garbage: : to
] 0il: tio
Depth . Temp. Bl PO - Salinity Sigma-t o
(m) ) w/1) X) %) : Depth Temp. M _ D0 Salinity EC . Sigma-t
. {m) o) (ra/l) () (%) - (a8}
0.0 25.1 8.4 9.6 128 2.7 M.t ’
o.5 25.2 - 8.6 133 2.4 1310 2.0 25.64 - 7.28 103 23.21 328 - 4.3
1.0 24.7 - 8.3 117 23.3  14.57 0.5 25.40 - 556 78 23.33  37.40 1450
I.5 24.4 - 7.2 101 S 95,0 16.03 1.0 24.91 - 3.08 44 24,32 3.8 15,38
2.0 24.1 - 5.4 86 26.0 16,87 18] 24.84 - 2.95 42 24,41 38,30 1546
2.5 23.4 - 4.4 Bl 2.2 17.96 2.9 24.70 - 1.94 27 24,78 3B.68 16.78
3.0 2.6 814 30 43 2.3 19.71 2.5  24.55 - 1.63 15 25.80 9.6 16.89
3.5 22,4 - 2.6 3% 0.2 20.50 30 4.8 - 0.95 13 2491 B/ 158
4.0 22.2 - 2.3 a2 0.4 20.71 3.5 24.41 - 0.83 12 71.03 41,87 17.55
- © 4.0 1.3 - 0.98 14 21,33 4198  17.78
5.0 24.33 - 1.02 15 27.6]1 . 42.38 18.01
6.0 24.3) - Lm 14 2769 42,45 18,07
Table APP 1.2-6(18) Thitd Simltanecus Survey 7.0 24.29 - 0.%8 14 27.80 4259 18.18
(Spring Tide ~ Low Tide) :
Date: lovember 10, 1932 Time: 10:03-10: 16
Station: 18 .
Location: .
Heather o the previous day: Cloudy
Weather on the day: Slightly cloudy
Alr temperature: 28.0 *C(i0:03)
Wind force: 1-2 nfs
¥ind direction: 58
Kater color: Brown
Secchi—disk resding: 0.4m
Water deplh: —_— 3.0a
Garbage: Ko
0il: No
Depth Temp.  pit 0 Salinily Sigme-t
(m) o (me/1) (%) %)
0.0 26.0 8.34 10.0 id 23.0 14.07
0.5 25.6 - 1.8 3] 23.6 14.64
1.0 25.1 - 4.8 68 5.2 15,08
£.5 24.8 - 5.2 75 26.3 16.958
2.0 24.1 B.14 4.4 83 . 18. 14
2.5 23.8 - 3.0 42 8.9 19.19
3.0 22.9 1.9 21 0.1 20.31
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Table &PP 1.2-6(1) Field Record of the Third Simultanecus Survey Table APP 1.2-6(3) Third Simultaneous Survey

{Spring Tide - High Tide) (Spring Tide - High Tide)
Date: Novesber 10, 1992 Time:  14:20-14:20 Date: Hovember 10, 1992 Time:  15:17-15:25
Station:, 2 : Station: 4 -
Location: 22°53'34.5' §, 43'08'01.0° ¥ Location: 22°56' 20.8" §, 43°09'55.5" N
Air temperature: 23,33°(14:20) Air temperature: 23.8 °C(15:17)
Heather on the previcus day: Cloxly and siightly rain Weather on the previous day: Cloudy and slightly rain
Weather on the day: Clowdy Weather on the day: Cloudy
Wind force: - 0-1 n's : Wind force: 5-6 m/s
#ind direction: $5E Wind direction: SH
Secehi-disk reading: 1%m : Secchi-disk reading: 1.5m
Hater depth: 18.0 m Water depth: ~ L5 m
¥ater color: Geeenish bresm Water color: Brownish green
Garbage: . No Garbage: o
0ik: o ) 0il: ¥o
Depth” ~ Temp.  pH 0 Salinity 8¢ Sigaa-t fepth(m) Temp.,  pi X Satinity EC Signa-t
{m) (*C) (mg/l) (%) (X ) (wS/em) o) (nz/1) (%) (% ) (nS/cm)
0.0 23.44 199 5.5 94 33.24 - 2280 0.0 23.77 7.9 .0 100 3195 - 20.90
1.0 2255 - 6.5 93 23.74 - 9313 i.0 2.7 - 7.5 101 3126 - 20.93
2.0 2251 - 6.8 97 33.82 - 3.9 2.0 23,20 - 6.8 97 3.5 - 21.44
3.0 225 - 7.1 192 3391 - 93.% 2.5 2283 - 57 8z 321 - 21.82
4.0 2261 -~ 1.3 14 - 33.92 - 2395 0 22.50 8.02 57 80 323 - 22.12
5.0 22.63 8.0 .3 1M 3,93 - 3B 4.0 22.44 - 54 17 343 - 22.17
6.0 22.86 - 7.3 106 33.96 - 3.7 5.0 2.4 - 56 80 3.8 - 22.36
8.0 2.0 - 7.9 4 424 - 23.41 6.0 7.8 - 6.6 79 328l - 22.47
10.0 2.80 - 8.1 HT M.B: - 23.51 7.0 22.25 8.05 52 T 3291 - 22.59
120 215 - 7.8 112 .45 - 2378 8.0 g2.21 - 51 7@ 328 - 22.65
14.0 72.04 - 7.8 113 .48 - 2383 8.5 22.00 - 4 8.0 - 22.73
15.0 20 - 7.9 13 . 34.49 - 2385 9.0 22.13 - 45 65 \W - 22.91
16.0 202 - 8.0 14 34.49 - 23.8% 10.0 2194 - 45 B4 3BM - 23.00
17.0 220 8.09 8.0 14 .48 - 23.85 1.0 21,92 8.03 4.5 B4 3y - 23.03
Table APP 1.2-6(4) Third Simultaneous Survey
{Spring Tide - High Tide)
Datea Noverber 10, 1392 Time:  15:46-16:03
Table APP-1.2-6{2) Third Sisuikaneous Sucvey Station: &
(Spring Tide - Righ Tide) Location: 22754 07.5° S, 43°08'52.4° W
Air temperature: 23,71 *C{15:46)
Pate: Noverber 10, 1992 Time: - 14:50-15:07 heather on the previous day:  Cloudy and slightly rain
Staticn: 3 Keather on the day: Clowdy
Location: 22°55°51.8° S, 42°08° 3.4 Wind force: §nfs
Air temperature: 23.8 *C(14:50) ¥ind direction: Sw
Weather on the previous day: Cloudy and slightly rain Secchi-disk reading: L6m
Weather on the day: Clowdy #aler depth: B.5a
Wird force: 5-6 n/s Hater color: Brownish green
Wind direction: SSE Garbaye: Yes
Secchi-disk reading: 3.0n oil: Yo
Water depth: HBom
Water color: Brownish green Depth(m) Tewp, pf DO Salinity  EG  Sigma-t
Garbage: : Yes e {(mg/1) (%) (X)) (=8/cn}
HY _ fo e
_ 0.0 23.22 7.97 6.6 98  32.11 - 2.7
bepth{m} Temp. W} B0 Salinily EC  Sigma-t 1.0 2315 - 8.2 18 I8 - 21.78
e Tre/DRY (X)) (e8/em) 2.0 2. - 7.9 U3 2.6 - 22.24
B . 3.0 2274 - 8.9 128 3288 - 22.44
0.0 263 7.9 68 91 RN.M - 22.01 4.0 2mn - 7.0 101  32.98 - 22.51
1.0 22.83 - 85 93 315 - 22.81 5.0 22.85 8.02 65 94 3288 - 22,53
2.0 214 - 85 9 W - 22.74 6.0 2.5 - 6.6 95 3314 - 22.68
3.0 M - 69 08 32 - 22.17 8.0 22,41 - 6.3 90 33.07 - 22.67
4.0 2.6 . - 89 S . a8 - 22.90 10,0 2242 8.0 64 91 X0 - 22.59
5.0 2274 B.O4 7.0 101 BB - 22.81 lz.e 2243 - 65 93 mE0 - 22.98
6.0 22711 -~ 7.0 101 3326 - 22.72 14.0 .45 - 87 98 356 - 23.02
8.0 22.66 - 69 100 3342 - 22.86 1.0 245 - 87 9 356 - 23.02
10.0 22.68 - 7.4 101 3348 - 22.91 16.0 22,486 - 6.7 §7 3357 - 23.03
120 92288 - 1.3 104 B4 - 22.87 18.0 2.4 - 69 99  33.50 - 23.04
14.0 2.7 - 7.4 106 345 - 22.07 20.0 2.4 - 7.1 102 33.60 - 23.04
15.0 22.67 - 7.4 06 3355 - 22.95 5.0 22,47 - 7.2 104 3391 - 23.28
16.0 2.6 - 7.4 0T 354 - 22.95 30.0 n4a - 7.4 106 3384 - 23.31
18.0 2.9 - 7.4 W7 3.3 - 22.80 3.0 22,45 - 87 8 3392 - 23.30
20.0 2274 - 7.5 168 338 - 22.81 7.5 22.46 - 7.5 108 33.92 - 23.28
26.6 2285 - 7.5 W8 3350 - 22.92 3.0 - 8w - - - - N
0.0 22.65 - 7.4 17 3358 - 22,98
3.0 2.9 - 7.3 105 33.85 - 23.20 _
40.0 2.5 - 7.4 107 3388 - 23.24 5
4.0 2257 7.6 7.3 106 3380 - 23.25

I
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Table APP 1.2-6{5) Third Sieultansous Survey Table APP 1.2-6(7) Thind Sisultansces Survey

) (Spring Tide - High Tide) {Spring Tida - High Tide)
Date: Hovembor 10, 1932 Time: 14:28-14:45 Date: Hovember 10, 1992 Time: 16:12-16:30
Station:. 6 ) Station: 8 L
Location: CO'S2 066" 8, 43°08'50.8° W Location: : 22°50°04.5° §, 43" 14 19.3" W
Ade temperatire: 24,8 *6{14:20} Afr temperature: 23.8 *C(16:17y
Weather on the previous day: Clewdy and skightly rain ¥eather on the previous day: Cloudy and slightly rain
Heather on the day: Cloudy Yeather on the day: Cloudy
Hird force: 2-3 /s . ¥ind force: 3-4 mfs
Kind dicection: b Wind direction: by
Secchi-disk reading: 1.5a Seechi-disk reading: -
Water depth: 19.8 n Water depth: 8.8n
Water color: . Brosm Water color: Brown
Garbage: Ho Garbage: o
0il: Bo : 0il: No
Depthi{m) Tewp. i b0 Salinity  EC Sigma-t Pepthim} Temp. o 00 . Salinity EC  Signa-t
c) . . (mg/l) ) X ) {mS/om) e (rg/1) (0 X} (nS/cm) )
6.0 S 23.3 - 6.0 8§ 30.78 4571 20.68 0.0 24.94 - 6.73 83 21.39 42.58 17.66
0.5 23.31 - 6.t. -87 30.81 45,76 20,1 0.5 24.94 - 6.52 80 27.44° 4259 11.70
1.9 23.21 - 6.0 85 30.81 45,97 20.72 1.0 24.92 - 6.51 80 2141 4299 1.8
1.5 23.23 - 5.9 .85 30.86 45,76 20.77 1.5: 24.93 - 6.6l 81 21.3 42.51  11.67
2.0 23.16 - 6.9 84 3085 4576 20.78 2.9 24,91 - 6.48 B0 27.46 42.61 (1,713
2.5 2301 . - 57 81 30.93 4577 20.8b 2.5 24,62 - 4.8 6B 2800 43,21 18.22
3.0 23.01 - 5.8 80 3098 4577 2089 3.0 4.2 - 435 63 £9.36 43.85 1.3
4.0 . 22.93 - 4.8 i) 31.54 44.22 21,38 4.0 24.01 - 3.63 44 22,38 4453 19.43
5.0 2% .54 - 5.0 89 32.26 16.89 22.62 5.0 23.98 - 3.66 M 23.55 44.83 . 19.56
6.0 22.40 ) 4.9 6 32.36 46.92 22,13 6.0 24.02 - A8 4 amn 44.94 19.67
7.0 22.36 - 4.9 i:] 32.40 48.89 22.17 1.0 24.04 - 3.58 43 29.91 45.23  19.82
9.0 22.31 - 4.5 B4 33.37 47.89 22,90 B.9 23.17 - 2.2 21 30.57 45.25 20.56
11.0 22.01 - 47T 67T  33.46 41,98 2307 8.5 22.88 - - 1.3 16 .30 45.40 20.44
BEN 22.00 - 4.5 64 33.51 48,03  23.11
15.0 .22.00 - 4.6 66 33.52 48.07 - 23.12
17.0 22.00 - 4.5 85 33.53 48.09 23,13
18.0 22.00 - 4.5 64 33.65 48.12  23.14
Teble APP 1.2-G(8) Third Simeltaneoys Survey.
(Spring Tide - High Tide)
Date: Hoverber 10, 1992 Time:  15:44-15:5%
Station: g ' :
Table APP 1.2-6(6)  Third Simultancous Survey Location: N0 S, I
(Spring Tide - High Tide) Air temperature: 23.5 "C(15:45}
: Wealher on the previous day:  Clowdy and slightly rain
Dite: Rovesber 10, 1992 Time:  18:54-17:15 Feather on the day: Cloudy
Station: 7 h‘;nd fc_}rc.e: 3-4n/s
Locatica: 261 60.T S, 412’001 K Wind dircction: W
Air temperature: 24.5 *C(16:55) Secchi-disk reading: 10w
Weather on the previous day:  Cloudy and slightly rain Nator depth: 5.5m
Keather on Lhe day: Cloudy ¥ater color: Brosm
Wind force: 6-2 w/s Garbage: Ho
Hind direction: S gil: No
Secchi-disk reading: 0.9n :
yater depths 8.0 Beplh(m) Tep, W _ W0 Slinity B Sigat
Kater color: Beown o (me/1) (X} %) {a5/cm)
Barbage: o : : s )
0il; Ho 0.0 25.35 - 7.95 116 27.94 43,88 17.95
0.5 25.19 - 7.57 110 28.01 43.82 18.05
Depthin)  Teap. Salinit € Sigma-t 1.0 5.3t - 7.48 103 78,00 = 43.80 18.01
P oo W ey sy E5 2503 - 7.6 108 23.21  43.83 18.20
et e e ettt 2.0 25.04 - 6.87 100 28.33 43.96 18.34
0.0 24.33 - 8.9 129 23.01  44.33  19.06 2.5 2415 - 443 684 2399 4.5 18.92
0.5 24.31 - 9.1 125 (9.0 45.35  19.08 3¢ 24.13 - 4.52 &5 23.64 44.86 19.51
1.0 24.31 - B.6 124 20.05 4436 19.09 3.5 2370 - 3 46 3.8 4.8 9.8 .
1.5 2422 - B2 118 223 M50 1955 40 2306 - 246 3 0.8 HSU 0.9 “‘§
2.0 24.06 . B.5 a4 25 73 45.04  19.69 4.5 22.68 - 2.1 k4] 3117 45.73  21.15
2_5 24_02 - B.1 &3 ﬁBd 45” 19.77 5.0 22.55 = ‘.81 23 3L41 45.85 21.3’1‘ :
3-0 23.7_1 - d‘? ﬁ? m-” 45:@ 20‘34 5-5 22.43 v !;35 lg 3|-m ﬁ.gl‘ 2!-45
1.0 23.76 - 4.3 Bl 30.70 45.59  20.64
5.0 23.00 - 3.9 55 .05 45.76  20.97
5.0 22.31 - 2.8 40 31.92 16,35 21.81
1.0 22.26 - 2.7 k) 32.09 48,47  21.97
8.0 21.89 - 2.0 28 28.09 41,11 19,05
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Table ARP 1.2-6(5)

Date: Rovesber
Station: 10
Location:

Air temperature:

Weather on the previecus day:

Third 3im:ltaneous Survay
{(Spring Tide - High Tide)
10, 1992 Time:  15:00-16:16
22°49'58.0° 3, 4¥°C5°0L.8" W
24.0 *C{15:00)
Cloudy and slightly rain

Heather on the day: Cloudy

Hind force: 2-3 w's

¥ird direciicn: b

Secchi-disk veading: 8.9

Water depth: 28n

Water color: Brown

Garbage: o

0il: hi3)

Depthim) Tewp. M D0 Salimity  EC Sigma-t

() (/1) (%) (%) (eS/cw)

0.0 24.08 - g.16 118 21.98 4268 18.28
0.5 24.09 - 8.15 - 116 27.08 42,67 18.35
1.0 24.03 - .77 11 21.95 42.64 18.33
1.5 24.00 - 593 859 28.13 42.85 18.89
2.0 23.86 - 7.24 103 28,38 43.46 18.71
2.5 23,62 - 5.78 82 3,16 43.51 19,37
3.0 23.48 - 5.15 13 29:57 44,30 19.72
4.0 23.06 - 4,92 0 29.90 44.42  20.09
" 5.0 22.86 - 4.7 3] 30.14 44.61  20.30
5.0 22.76 - 3.56 50 .48 44.78  20.61
1.0 22.04 ~ 3.35 4T 31.83 46,04 21.83
8.0 21.90 -  3.52 50 32.00 35.87 22.05
2.0 22.04 - 3.78 54 anmn 47.13 22.50
10.0 22.08 - 4.13 2] 32.83 47.31  22.58
11.0 122.07 - 3.98 51 32.92 47.30  22.85
12.0 22.00 - 4.01 57 33.00 47,42 22.713
13.0 21.9G - 3.91 23] 33.10 47,51 22.83
14.0 21.80 - 3.81 54 33.30 471.81  23.01
15.0 21.80 - 3. 56 3t 47.64  23.¢4

. 16.0 21.80 = 3.B6 55 3.8 47.60  23.09
it.0 2i.80 - 3.88 55 33.35 47.65 - 23.05
18.0 21.680 - 3.21 46 33.34 47.66 23.04

Table APP 1.2-8(10)

Third Simultancous Survey
{Spring Tide - High Tide)

Date: Noverber 1D, 1892 Time: 14:25-14:40

Station: 11

Location: I8 S, D000 W

Alr temperature: 28.1°¢ (14:30)

Wid force: 0-1 ns

¥ind direction: o

Vater coler Brownish green

Secchi-disk reading 0.5a

¥ater depth 3.3m

Garbage: Ko

oil: lio
Depth - Temp. it ] Salinity Sigma-t
(m) *c) (mgf1) (%) &)
0.0 26.2 9.9 - - 19.3- 11.26
0.5 5.7 - - - 19.5  11.55
1.0 25.5 - - - 19.6 11.68
1.5 25.1 - - - 20.7 12.62
2.0 24.5 - - 23.6 14,96
2.3 23.4  B.36 - - 24.4  15.86
3.0 22.6 - - - 25.4 16.83
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fable APP 1.2-6(11)

Third Simsltaneous Sucvey
(Speing Tide - High Tide)

Date: Hovezber 10, 1992 Time: 14:56~B:10
Station: 12
Location: 22°47'01.1" 5, 43°07°40.8" ¥
Wid force: 1-2 mfs
Wind direction: SH
¥ater color Brown
Secchi-disk reading 0.6n
Rater depth 15.0 a
Garbage: o
Dil: Ho
Pepth Tenmp. M L] Salinity Sigma-i
(m} o) mg/l) (0 %) :
0.0 25.3 8.84 - - 23.2 14,43
0.5 25.2 - - - 23.3 1453
1.0 24.8 - - - 25.3 16.14
2.0 23.3 - - - 21.3 18.07
3.0 23.1 - - - 8.9 1.3
5.0 22,3 8.¥ - 3.3 0.8
1.0 22.0 - - - 3.0 .22
10.0 21.5 - - - 3.8 22.03
12.0 21.4 - - .2 onH
13.0 21.4 - - - 32.3  22.38
14.0 21.4 8.27 - - 32.4 22,44
Table APP 1.2-6(12) Third Simultaneous Survey
(Spring Tide - Bigh Tide)
Date: . Hovember 10, 1992 Time: 14:00-14:12
Station: 13 :
Location:
Air temperature: 29.2°C (14:00)
Hid force: Non
Rind direction: -
Water color Dark brown
Secchi-disk reading 0.3m
Water depth 2.0m
Garbage: No
Cil: Ho
Pepth  Temp. pi DO Salinity Sigma-t
(m) e mg1) (N )
0.0 21.5 8.73 15.9 228 19.7 11.17
0.5 28.17 - 12.6 178 20.6 12.08
1.0 24.9 - £.3 18 23.8 14.99
1.5 24.5 8.08 1.7 24 25.2 16,15
2.0 24.2 - 1.3 18 25.0 16.84
Table APP 1.2-6(13) Third Simillanecus Survey
{Spring Tide - Nigh Tide)
Date: Hovember 10, 1892 Time: 14:30-14:42
Station: 14
Location:
Air temperature: 28.5°C {14:30)
Wid force: 1-2 w/s
¥ind direction: SH
Water color Brosmish green
Secchi-disk reading G.4m
Water depth 5.5m
Garbage: Ho
Oik: Ho
Pepth  Temp. pH DO Salinity Sigma-t
(m) [l (mg/1) (%) )
0.0 26.2 B.BS 15.1 218 22.8 13.86
0.5 26.0 - 13.2 189 23.4 14,37
1.0 24.7 - 6.2 28 26.0 18.089
1.5 4.2 - 4.9 & 26.8 17.44
2.0 23.8 - 4.1 54 2rT 18.23
2.3 23.3 8.19 3.7 53 9.4 19.65
3.0 22.8 - 2.5 36 30.7  20.82
3.5 22.0 - 2.3 a2 31.2 21.317
4.0 21.9 8.04 z2.2 30 31.2
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Teble APP §,2-6(14) Third $immltanecus Survey
(Spring Tide ~ Kigh Tide)

Bater - Hovember 10, 1992 Time: 16:40-15:66

Statlon:  i5
Location: - 22°45'58.2" 8, 43°05°29.8" W
Yeather on the previous day: Cloudy
Weather on the day: Cloudy
Air temperature: 27.3 *C(15:40)
Wind force: 2-3 nfs
Wind direction: o™
Water color: fark browm
Secchi-disk reading: 0.8m
Waler depth: 8.0m
Garbage: o
0il: No
Bepth Temp. o] i3] Sgtinfty Sigma-t
() c) (e/T) (%) x)
0.0 26.8 9.03 - - 17.2 9.52
0.5 26.1 - - . 8.6  10.77
1.0 26.0 - - - 22.0  13.62 -
1.5 24.0 - - - 25.2 16.29
2.0 23.2 ~- - - 3.4 18.92
3.0 22.1 8.31 - - 0.5 20.81
5.0 2i.8 - - - 31.5 21.65
§.0 245 - - 31.7 Z1.88
7.0 2t 8. - - 1.8 21.98
1.5 2t.5 - - - 3.8 21.96
Table APP t.2-B(15) Third Simbtaneous Survey
- (Spring Tide - High Tide)
Date: Hovesber 10, 1892 Time: 16:20-16:35
Station: 18
Localion: 22°43 23.4° 5, 43°05°05.7° ¥
Yeather on the previcus day: Cleudy
Weather on the day: Cloudy
Air tesperature: -
Wind force: 2-3 n/s
Wind direction: ) B
Hater color: Brosn
Secchi-disk reading: 08n
Hater depth: 5.0m
Barbage: )
0il: Ho
epth Temp, ®f ___ 10 Salinity Sigma-t
(m) ("c} (rg/1) (W) %)
0.0 FAN 8.98 - - 131 B.22
0.5 26.8 - - - 19.6 1.3
1.0 24.9 - - - 22.1 W.17
1.5 2.2 - - - 24.8 15.94
2.0 3.4 - - - 215 18.19
30 2.9 - - 2.5  19.08
4.0 2.6 8.%4 - - X.3 20.14
4.5 2.3 - - - 2.1 20.45
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Table APP 1.2-6(16) Third Simmltancous Survey
{Spring Tide ~ High Tide)
Date: Hovesber 10, 1992 Time: 15:25-15:37
.Station: I7
Lacation: :
Weather on the day: . " Cleudy
_Air temperature: 28.0 *C(15:25)
Wind force: . 1-2 o/'s
Wind dipection: R B
¥ater colop: Greenish brown
Secchidisk reading: cdn
Water depth: 5.5m
Garbage: : o
0il: o
Bepth Temp. i D Salinity Sigma-t
{m) ¢cy {mg/l} (X} %)
Q.0 26.5 §.83 14.6 708 21.3 12.85
0.5 6.1 . - 14.3 ptrd 21.2 12.70
1.0 25.0 - 10,5 149 24.8 5.7
1.5 25.2 - 5.9 84 24.2. 1529
2.0 23.8 - 4.1 5 8.4 18.75
2.5 23.2 - 3.5 49 2.9 13,30
3.0 23.1 - 3.5 4 9.0 19.40
3.5 22.6 - 2.4 3 .06 2030
4.0 22.5 6.07 1.9 27 30.0 20.32

Table APP 1.2-5(17) Third Simultaneous Survey
{Spring Tide - High Tide)

Date: November 10, 1992 Timer - 15:00-16:10

Station: 18

Location:

Wealher on the previous day: Cloudy

Heather on the day: Cloudy

hir \lemperaiure: 25.2 "C(15:00)

Wid force: i-2 n/s

Wind direction: R

Water color: Brownish green

Secchi-disk reading: 04dm

Kater depth: - 4.0m

Garbage: - No

0il: No

Depth Temp, i DO Balinity Sigra-t
(m) *0) /) (%) (X))
0.0 26.7 8.91 14.3 213 23.0 13.86
0.5 - 259 - 12,8 185 23.3 14,02
1.0 26.0 - - 60 a8 26,8 16.91
1.5 4.3 - 5.2 B8 25.8 17.41
2.0 H.e - - 5.3 5 769 17.51
2.5 .2 ~ 3.7 52 8.0 8.3
3.0 222 8607 18 0B 0.0 2.3
3.5 22.7 - 1.8 26 0.2 20.42
4.0 2.6 - 1.6 26 3.2 - 20.45




Table APP 1.5-1(1) Physical Characteristics

- Date: Hay 17, 1992
near the Houth of the Bay-1 T %
Date: May 17, 1992 Station: A . Station: D
Time:  09:40 Location: 22°56'02.4° § .
1305680 Depth(n) Tenp.(*C) Salinity(3 ) EC(nS/cm) Do(ee/1) Signa-t
: . . o 2 24,20 34.02 50.80 - .85
Depth{m) Temp.(*C) Salinity(X ) EC(wS/cm) DO(mg/1) Sigma-t : i N .90 - 2.8
0.0 25.00 3225 49.46 8.1 2.2 6 24.07 3423 BLOZ - 23.05
1.0 24.91 P40 49.53 8.0 21.50 8 2.07 .24 pLI2 - 23.06
2.0 24.55 3295  43.84 7.1  21.9% 10 24.08 34.31 Bl.13 - 23.12
3.0 24,54 3.8 50.15 8.6 2213 12 2400 34.83 51.57 - 23.37
4.0 24,54 33.42 5026 65 22.31 H 23.91 3.7 5160 - 23.50
5.0 24.26 3.58 - 50.37 6.4 22,51 i6 23.92 M1 5L - 23.48
6.0 o409 393 50.49 5.6 27,62 18 23.96 34.72 6160 -, 23.45
7:0 24,20 33.66  50.45 6.6 2259 20 23.90 3.1 5180 - 23.49
8.0 “24.19 33,71  50.48 6.9  22.63 2 - . 3478 8159 - 23.50
9.0 24.14 3375 50.61 59 2288 24 23.84 34.94  BlL48 - 23.71
10.0 24.13 B4 50.48 7.0 22.67
11.0 74.12 B8 50.52 7.0 . 22.m
12.6 2811 3381 50.52 78 22.13
13.0 24.10 33.81  50.54 7.9 2273 Date:  Hay 17, 1982
14.0 24.09 3884 50.57 LT 22.76 Time:  17:00
15.0 24,08 3390  50.60 .7 22.81 Station: E
16.0 24.01 3404 50.76 7.6 22.93 _
Lo M B 15 el Depth() Temwn.("C) Salinity(X ) BC(n/cm) D0{aw/1) Signat
19.0 23.96 34.24 . 50.95 7.8 23.10
0 23,11 .68 6L - 23.50
20.0 23.90 4,37 5109 7.9 2322 2 g we o um - 2.5
4 23.72 34.69  BL3Z - 23.50
8 23,72 ¥ s - 23.50
8 23,74 4.8 5132 - 23.49
Pate:  May 17, 1992 Station: A’ 10 23.74 4.68 5.3 - 23.49
Time: 11:00 Location: 22766°02.4° § .12 23.74 .68 6132 - 28,49
43°08' 36.5' ¥, 14 23.74 34.68  5L32 - 23,49
o 16 23.74 34.88 5132 - 23.48
. . 18 23.74 34.68 5132 - 23.49
Depth(m) Temp.(°C) Salinity(% } E€(aS/cm) DO(wg/1) Sigma-t
0.0 2460 845 5062 T4 @M
2.0 23.93 34.28  50.98 6.0 7.4
4.0 23.92 $.98 50,98 57 2314 Date:  Hay 17, 1892
6.0 23.89 3. 5083 55 2319 Tine:  14:00
8.6 23.86 3.3 5.0 5.6 3.2 Station: €
8.7 23.88 3.3 50.04 5.6  23.24
9.2 23,85 341 £0.10 5.5 2328

Depth(m} Tenp.(*C) Salinity(X ) EC(mS/cm) DO{mg/1) Sigma-t

23.82

0.0 34.48  5LI6 89 2.3

. 23.78 W67 5L 1T 23.47

%;‘mf *1‘;?0(1}7- 1992 4.0 2.8 .67 5137 1. 23.47

Tie: 12 6.0 23,77 .68 6L .0 23.49
fon: 8.0 2.7 3.8 5L 7.0 23.48
_ 8.4 2377 34.69  5L.38 7.0 23.49

Depth(s) Tenp.(°C) Salinity(¥ ) EC(nS/cn) D0Cug/1) Signe-t 5 am e wmoom B

00 2.0 25T 4992 5.1 2180 by A P S

. . . . 7.0 23.61

2.0 2.3 332 5020 0.0 2227 188 2378 w1z sl 10

4.0 24.21 38 60.66 6.4 2267 07 sa18 s on Azl

. . . L3 7.0 23.51

8.0 . 23.92 M.16 5099 53  23.04 26 2378 302 tlos

8.0 23.85 M@ 501 67 23.24 ' : ‘ : : 8.5 .15
10.0 23.82 3.4 510 5.6 23.%8

12.0 23.61 %78 5L.10 5.6 23.5

4.0 2.8l .45 5L12 57 23.29

16.0 23.81 .44 5110 58 23.29

18.0 23.85 3446  5LI0 57 23.2

20.0 23,88 M43 BLES 59 23.%

22.0 23.80 .48 51.10 6.2 23.30

24.0 23.81 U486  BLID 58 2330

28.0 23.81 .46 5110 59  23.30

78.0 23.82 3.46 5110 56 23.30

0.0 23.82 .42 5L.07 55 2.7

32.0 23.86 .9 51,06 58 23.23

34,0 23.85 3.0 51068 65 2323

36.0 23.85 WAl 5L08 5.4 2325

38.0 23.82 M4t 5.0 55 2328

40.0 23,81 3,48 5110 6.5 2330
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Table APP 1.5-1(2)  Physical Characteristics Station: St F-1
near the Houth of the Bay-2 . Tine: 10:00-10:10
Air temperature: 25,70 *C(10:00)

Date: - Hovember 11, 1992

Station: st. P-1 : Depth{m) Temp.(*C) Salinity(X ) EC{mS/cm)} Sigma-
Location:. 22066 15,2 8, 43°08° 49.5° W = W ) BolaS/en) Sigaa-t
Time: 09:00-09:06 0.0 23.07 31.63 4662 21.%9
Water depth: 22.3m 1.0 22.83 31.98 48.92  21.73
Heather: Clear 2.0 22.76 32.19 47.03 21,90
Hind force: 0-1 /s _ 3.0 22.68 32.37 47.28  22.08
Air temperature: 23,53 *0(09:30) 4.0 ' 22.65 24T 432 22,14
= j 5.0 22.65 32.52 47.36 22,18
Depth(m) Temp.(°C) Salinity(X ) EC(mS/cm) Sigma-t 8.0 22.52 32.74 47.37 22.3%
e e 7.0 22,57 32.84 4192 2.4
0.0 22.63 32.37T  47.95 . 22.07 8.0 22.52 33.33 .26 22.82
1.0 22.61 3288 43.06 22.46 8.0 22.51 33.50 48.56 22.95
2.0 22,60 33,22 48.21 22,72 10.0 22.51 33.50 48.54  22.95
3.0 22.56 33,34 . 48.40 22.82 11.0 22.51 33.66  48.62  23.00
4.0 22.58 33.42 48.46 22.88 12.0 22,51 33.58 . 48.85 23.01
5.0 22.53 3353 48,59 22.97 13.0 22.50 3359 48.70  25.03
6.0 22.58 33.53  4a.57 22.97 14.0 2250 . 3383 48.68 23.06
7.0 22.52 33.64 48.71 23.08 15.0 22.48 33.68 48.74 23.10
8.0 2B 33,84 48.11 - 23.08 18.0 - 22.49 33.68 48.74  23.10
8.0 22.50 33.84 48.71 23.06 170 - 22.48 3368 4874 23.10
10.0 22.50 33.83  48.70 23.06 18.0 22,49 3.8 4.4 2310
11.0 22.61 33,83 48,70 23.05 19.0 22.49 © 3368 48.74 23.10
12.0 22,49 33.67 48.13  23.08 20.0 22.49 33.68 48.74  23.10
13.0 22,50 .65 46,73 23.08 21.0 22.48 BB/ B4 230
14.0 22.50 33.86  48.73 23.08.
15.0 22,50 33.67 48.73  23.09
16.0 .22.50 33.67 48.74 ~23.09
17.0 22,50 33.67 48.14 23.8
18.0 22.50 33.67 48.74 23.08
19.0 22.49 3.7 46.78  23.12
20,0 22.47 33.13 . 48.79  23.14
21.0 22.49 33.74 48.719 23.14
22.0 22.44 3.8 48.84 23.19 -
Statjon: St. F-2
Location: 22°56' 12.9° 8, 43°08'46.3" W
Time: 15:00-11:10
Water depth: 2.4 m
Alr temperature: 27.4 *C(11:00)
Depth{m) Temp.(°C) Salinity(¥ ) EC(mS/cn) Sigma-L
Station: st. F-1 0.0 24.22 30.44 46.11 20.18
Time: 03:30-09:38 1.0 23.05 31.48 46.68 21.28
P _ 2.0 22,83 - 32.06  46.98 21.78
Depth{m) Temp.("C) Salinity(¥ } EC(mS/cm) Sigma-t 3.0 22.83 32.24 47.29 . 21.92
----- 4.0 22.81 32.52 4759 22,13
0.0 22.7% 32.71 47.76  22.29 5.0 2275 32.68 47.70  22.27
1.0 22,66 3292 4180 22.48 8.0 22.72 32.70 41,10 2.9
2.0 22.51 33.5 48.54 - 22.95 1.0 22.64 32.78 47.73 22.%
3.0 22.50 33.52  49.54 22.97 8.0 22,68 32.76 47.73  22.36
4.0 22,50 33.51 48,56  22.97 8.0 22.62 32.85 47.87 22.43
5.0  22.50 33.51 4856 22.97 100 22.56 3313 - 4812 22.66
6.0 9749 357 40.60 23.01 1.6 22,55 3320  4m 2.7
7.0 22.4% 3358 48.62 . 23.02 12.0 22.54 .27 4829 2.77
8.0 22.49 33.58 48.60  23.02 13.0 22,54 - 33.28 48.28  22.78
9.0 22.49 33,67 48.62  23.01 14.0 22.53 33.29 48.33  22.79
10.0 22.50 33.57 - 48.62  23.01 16,0 22.53 33.32 48.42 22.81
1.0 22.50 B.68  43.65 23.02 6.6  72.52 33.37  48.43 22.85
12.0 22.49 33.61 48.67 23.04 - 17.0 22,81 33,42 48.44 22.88
13.0 22.48 33.84 8.1 2301 18.0 22.5 W43 4844 2.9
14.0 22.49 33.66 8.7 23.07 19.0 22,51 33,44 48.44  22.01
15.0 22.46 33.67 48.13 23,10 - 20.0 22.51 3344 0 8.4 2291
16.0 22.46 33.67 48.73  Z3.10 21.0 22.52 33.44 48.44 2291
17.0 22,47 33.66 48,71 23.09 22.0 22.52 3,45 4845 22,91
18.0 22,47 33.65 48,1 23.08 23.0 22.51 852 8.5 2.7
18.0 22,47 .67 48,71 23.09 24.0 22,50 3.5 4958 23.00
20.0 22,47 33.67 48.73  23.09 25,00 . 22.50 3356 48.58  23.00
21.0 22,46 33.67 48,71 . 23,10 26.0 22.48 33.60  48.60 23.04
22.0 22.46 3a.n 48,78 23.13 21.0 22.43 33.83  48.63 23.08
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 Teble ABP 1,841(3) Phymical Charecteristics Station: 8t, #-2

near the Houth of the Bay-2 Time: - 14:00-14:10
- Station: 5t. B-2 Depth({m) Temp.(*C) Salinity(X ) EC(nS igma-
Stati a0 be ¥(X ) EC(mS/cm) Sigma-t
_ 0.0 23.04 . .

Pepth(m) Temp.(*C) Salinity(X ) BC(ms/om) Sigma-t 1.0 23.01 ggg g.ég gg%
_ 2.0 23,06 .

LS00 WA @R AL 228 30 2. w6
0.5 22.61 mal a2t oz 10 2.9 3286 .12 22,34
1.0 22.58 312 A2 2 . . .

5.0 22.99 3280 48.17 22.37
2.0 22,54 [A9 4L 2N 5.0 22.89 32.89 48.20 2.3
a0 %8 LA b 2 7.0 22.84 299 488 2.4
5.0 22.54 @ B8 BN 5.0 z2.82 33.03 4831 22.51
6.0 22.54 B0 BT 2T 9.0 22.20 .92 4.2 22.60
0 oy R0 61 10.0 22.80 32.95  48.22 22.48
8.0 22.54 33.20  48.18 22.72 11.0 22.56 32,95  48.18 22.53
9.0 22.5¢ 3.0 48.18 22.72 12.0 22.88 3292 48.25 22.41
0.8 22.55 3.8 3.2 2.0 13.0 22.53 33.42 48.46 22.89
1o 2265 216 (814 7269 14.0 22.64 3.2 4635 2272

S 120 2.6 3.16 8,16 2089 15.0 22.53 317 48.40 22.70
15.0 22.55 33,16 8.14  22.89 16.0 22.62 3.5 483 22.861
14.0 22.55 38,08 48,12 22.60 17.0 22.52 33.48 4851 22.94
15.0 22.55 33.14 8.14  22.67 18.0 22.49 33.52 48.54 22.98
16.0 ©  22.54 3818 .88 2271 19.0 22.49 33.51  48.54 22.97
17.0 27.52 13,34 8.3 922.83 20.0 22.47 33.54 48.54  23.00
8.0 22.52 33,34 8.3 22.83 21.0 22.49 33.53  48.55 22.98

9.0 2382 33.%9 B.57 22.86 22.0 22,47 3.5 48.54 23.00
20.0 22,51 .2 8.9 22.67 -

21.0 22.51 33,52 3.40 92.82
220 22,51 3.3 3.40 92.87
23.0 2251 3,48 840 22.94
240 2260 33,67 8.67 23.0
25.0 22.43 33.66 3.67 23.10 :
26.0 22,43 369 8.70 .23.12 Station: St. F-2
270 22.41 AT 8T 2313 Time: . 15:00-15:10
Depth{m) Temp.(*C) Salinity{X ) EC(mS/cm) Sigma-t
0.0 23.16 3.7 48.74  22.52
‘ 1.0 23.12 33.18  48.76 22.54
Station: St. P2 2.0 23.12 33.20  48.74 22.55
Time: 13:10-13:18 3.0 23,11 33.19  48.74  22.55
_ 4.0 23,07 3324  48.76 22.60
Depth{m} Tenp.('C) Salinity(% ) E(mS/cm) Sigma-t 50 - 23.08 az.22 48,74  22.58
- 5.0 23.07 - 3322 48.98  22.58
0.0 95.33 29.61  46.00 19.21 7.0 23.05 33,23 4876 22.80
1.0 24,73 29.84 4578 19.56 8.0 23.07 33.26 48.74 22.81
2.0 92.97 313 45.87 21.04 9.0 23.04 2.9  48.76  20.83
3.0 22.56 31.83  45.42 21.68 10.0 23.03 32.30 48.23  21.90
4.0 22.61 3188 48.53 2171 1.0 23.03 32.30 48.82  21.90
5.0 22.63 .59 47.48 2. 12.0 23.03 32,33 483.84 - 21.93
6.0 2282 .60 47.48  22.25 13.0 23,03 33.35  48.82 22.69
7.0 22.62 260 4750 22.2% 14.0 23,01 3.3 48.85 22.71
8.0 22,56 13.10 48.18  92.84 16.0 22.99 33,35 45.85  22.70
9.0 23 54 33,27 4828 2.71 18,0 22.88 33,42 48.89 22.79
19,0 % 54 53.30 48.23 92.80 17.0 22.78 33.48 458,79 22.85
1.0 2253 23.43 18.35 .82 18.0 22.81 33.46 48.76  22.84
12.0 62 1342 48.43 2289 12.0 22.76 33.47 48,76 22.85
3.0 99 51 W5 485 9097 20.0 22.77 33.43 48.81 22.87
4o 29 £0 ME 451 269 21.0 22.77 33,50  48.81 22.88
5.0 22.50 33.57  48.67 23.01 22.0 22.80 33.50  48.79 22.87
16.0 22,49 33,58  48.54 23.02
17.0 22.50 33.59 . 4364 23.03

18,0 2247 .81 48.65 23.05
19.0 22.41 3061 48.85  23.05
2.0 22,49 3.6 48.85 23.04
21.0 22.46 .61 48.85 23.05
22.0 27.46 33.61  48.85 93.05

|
|
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