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_ FOREWORD 

_ 

The year 1968 saw the firm establishment of the Canada Centre for . 

Inland Waters as a major research Centre concerned with Canada's vital fresh 
water_resources.‘ .l' 

u 

,‘ 
. 

’ 

e 3 

'_ < 
' “'- r. -ji¢_ .f 

.
_ 

“- ‘Three'Federa1 Government agencies are involved in developing the“ 
Centre 5 the Department of Energy,-Mines and Resources, the~Fisheries~e 
Research Board and the_Department of National Health and Welfare. The'M. 
Department of Energy; Mines and Resources co-ordinates the program and '" 

provides support facilities to the participating agencies and to university 
scientists undertaking projects in collaboration with the Centre's agencies. 

. 

‘ 
- 

, . .
, 

| “Between April and December;_1968,‘an-extensive field program was 
condocted on the Great Lakes. Supported by two major ships, the CSS Limnos 
and the charter vessel M.V; Theron, the three participating departments ,

‘ 

conducted a number of interdisciplinary surveys. :These'surveys, along withf 
data collected from fixed moorings of instruments in the lakes and other ' 

studies, are designed to develop_a body of information which will provide ’ 

vital data needed.for determining optimm pollution abatement and water 
management programs for the.Great.Lakes¢ "V 

. 

- A _. 
- A» » - 

. 

iii'



- INTRODUCTION »~ 

i; 
{ This report is one of a series listing bacteriological,_biologica1,. 

chemical and physical data for waters of Lake Ontario, observed by Government 
of Canada agencies during the period April 29 to November 22, 1968,. - Y.

; 

- 

V H The 1968 surveys were carried out byr 1) the Great Lakes Division,
Q 

Inland Waters Branch,~Department_of Energy, Mines and Resources, 2) the~-t~ 

Fisheries Research Board and 3) the Public Health Engineering Division,~ _p 

Department of National Health and.Welfare,t Staff from the three agencies»t 
carried out the work aboard the Canadian Scientific Ship "Limnps" and-the" p 

chartered ship_PM.V; Theronfl. Ship and launch operations were the response 
ibility of Marine Sciences Branch, Department of Energy, Mines and Resources. 

. ;Water quality data gathered during nine monitor cruises in 1968 are 
contained in the present series. .Cruises related to seismic, geological and 
purely physical studies are not included in this series.“ Supplementary._ifV* 

vbathytherm@graph:and weather data are available on-request from Canada Centre 

for Inland Waters, P.0. Box 50S0,_Burlington; Qntario; V 

e z - 
7

1 

." -The bacteri0logical.data have already been published in Manuscript 
Report"No} KR68—3 of the Public Health Engineering Division, Department of _ 

National Health & Welfare; These data_are again published in the present] 
series of reports to facilitate comparison with the biological, chemical-

_ 

and-Physicaldata-_ »_ . 

’ _ .' 
_

" 

i Accompanying diagrams show the geographical locations of the- "
p 

observations listed in this data record, together with the vessel's track 
-and the locations of bathythermographrlowerings.

' '
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Summary of the bruises and fiata 1is¢edY£¢£ Lake Ontariolli 
‘ Data Report No. . =. “_. .-" 1 

" .-CI'UiSe NOV. 7 .4 001 O05 i" 009 

=~.DateS (1968)-__ ~ April 30 May Z7 July 2 
May i_3 May 30~ July 6 

il- Cruise Type T
X 

‘Monitor Monitor iMonitor 
V-. Vessel A Theronf Theron ATheron 

. No; of Stations Y77 61-~ 73 

No. of BT Slides » 77' 61' ’73 

Station Dataz. ' ' 

_ Date/Time _' 

. ‘Sounding ~

, 

BT Slide N0. ~v Sample Depth X 

Secchi'Depth 

><><><><>< ><><><v><>< 
><><><><>< 

"; Colour Foreléule . 

'

_ 

’ 
V Temperature - v- 

,
4 

_ 

Temperature Classification 
'

V 

V _TurbidityA 
V 

. 

V - 

Specific Conductance W ‘f 

xxxxx ><><><><>< 

xxkxx 

~ "Residue filtrable I 
' Y‘ 

iAlkalinity, total (titrimetric) 
X Oxygen dissolved (Winkler) -

' 

Phosphate, total . 

- 

. . 

‘~x 

- X X
x

X
X 

>'_Phosphate, reactive 
' 

. 
.

» 

; 
'Amonia nitrogen,_solub1e F ‘ 

‘~ Nitrate nitrite nitrogen F 
-. Sulphate NF *. . 

V 

j
" 

Fluoride NF»_ ' 
" 

V, h 

X
X

x 
X
x 

X
X
X 

". ]Chloride NF
I 

v_ Si1ica,.reactiveiv 
V 

V

A 

_ 
‘Hardness; total" __’

_ a" Calcium NF atomic absorption- I 

‘Magnesium, NE ’* * “f '- 

x _X 

4~ Potassium, NF photometric ' 

iYSOdium NF photometric " '~ 
». Chlorophyll A_’ 4\_ '

- 

_ ‘Coliforms MF 
Fecal coliforms MP »- -" 

=>a< 
X
X 

XX X 

- Standard plate Count at 
Standard plate count at 35?C t 

‘X 
'X 

q" F 7'Filtered 2" 
_ 

“ 
A; 

.‘ Non filtered .- 
_

' 

- -~__ > 
" 

" 

. 
viii



-.Xz ‘ 3-' 
"012 ' 0l4= V’ 016 

W 

.X019 . 

*022." 
. .023.- 

- 
, 

/ 
. 

1 V

. 

July 23 Aug. 19 - Sept. »8 Oct.“ 5 ‘Oct. 27v Nov» 17 
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Desgription of the Data Record 
' 

" 

, 
_s.‘* ~ 

-

. 

' 

n 

"_ 'Information in the headings for each stationi §' 1 "_‘AV '~ 

1. C-REF“-No.~ e 

" "'S.§LAAT. -l 

f 
1'1;iNo. 1_)EPTns.' 

2;-VC0NS;‘,No.'n4 _ 6. LON.. e ,.s.*Mor~m1 
_ 

-~ 12; souunmc 4 

3; COUNTRY», 3 

it 
~__fi;__-9._-1)'AY 

‘ 

13¢,."~BT st-1'DE_NQ'. " 

4.sI"NSTITUTE_"4._. ' 

10‘. TIME ." 

1 
V 

~
" 

"l' 
‘(l) Cruise number: ‘the 1968 cruises are nUbered'consecfitiVe1Y ’ 

f- n-_‘£rom 001 to 023. The initial digit (0) is assigned to all h 
"A »Lake Ontario cruises; ~ 

j 

' "_ ~ 

4 

"i .‘;4 ‘ 

.v (2) _ConsecutiVe station numberf the stations within ea¢h-cruise- 
, 
"are numbered in chronological order. - 

s 

~» 
; . 

_ 

» 

-

1 

V 

(4)'_InstituterV7For filing purposes, the institute code was 22 
- 

_ 

; ; Inland Waters Branch; Department of Energy, Mines-and‘“_"i 

. (5) sand (6) indicate the latitude and longitude of the vessel, in . 

s f;=.degrees; minutes and seconds, at the time of the-observations; 
'_ (7), (8) and (9) indicate the date of the observations according_to' oifhfi@mkhmmTmm¢»l -5~ Qv_V.l 
- (10) Indicates the messenger time in hours and minutes (Greenwich ’ 

,A he Mean Time) for the first bottle cast at_the station. The hours 
_ 

~“l. of eaeh day are numbered from O0 to 23. 'T ]' .*"“" »-s- 

A 

('1_1);' Thelnwnber sf depths~at wni¢h observations werejn_ade. This 
-V ¢" should correspond to the number of depths actually listed. The 
, 

. ;0count is listed to reveal omissions due to the loss of punch—Vs 

’(l2); The sounding is listed in meters, to the nearest tenth of a » 

- 

- meter; ._.YJ J 
” 

- » '- ” " 
~ -_- 

_ 

~

_ 

'(13)»»Indicates the bathythermbgraph slide nuber Corresponding to »“ 

. 
~ the.particu1ar station.- The slides are numbered consecutively' 

1 - within e‘a'ch’cruis.e._- »» pj _ 
i. 

_ it 
-"

4 

. xV~
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\

\

l 

- .~ EXPLANATION OF TH DATA LISTING FOR EACH STATION» 

_ Parameter " 
" 

' * 1.Name;.. 

Sample Depth _ 
Secchi Depth j

. 

Colour Forel - ule_,’ 
Temperature ‘_ .~ 

Temperature Classification g 
Turbidity _t 

_ 

if’ 
Specific Conductance. "

" 

Residue, filtrable T_v 
1 25° ' 

Alkalinity, total (titrimetric) 
Oxygen, dissolved (winkler) 
Phosphate, total ' 

0 

-_;[ . 

Phosphate, reactive ' is 
Amonia nitrogen, soluble ' 

Nitrate nitrite nitrogen F 
Sulphate NF ‘-"j“ f- -Y 

Fluoride NF ’ 

', 

'

F 

Chloride NF I V 
.

- 

Silica, reactive '

j 

Hardness, total '
' 

Calcium NF. -.;, 
Magnesium NF ' 

Potassium.NFA[ - 

Sodium NF H.
- 

Chlorophyll A ‘ »i
» 

Coliforms MF, _ 
. 

. 

-“ 

Fecal Co1iforn5vMF_ »_ 
Standard plate count at 2Q9C 
Standard plate count at 35°C 

* - Exponential Notation_-’ 
F — Filtered " 

p 

W 
V

' 

NF - Non Filtered '0 

' 

4 

Abbreviation 
-(column 

-”,-heading) 
- DERHI 
SECCHIP 

'l FOREL 
TEMP." 

a 
- T CLAS 

. tTURB
V 

‘ ,SP'CON' 
- F RES’ 

'pH 259 
TT ALK 

. OQW - 

- 
' PO41; 

V 

' SR POL, 
' 

NH3 
.'AI'FNO3 

4 S S04 . 

VF
V 

CL -
~ 

A 

R S102 
FHARD 1 

4;‘-CA NRA 
: MG NF 
v,lK NFSJ 

1 NA NBS‘ 
CHLORA 

- Mm cot. 
MFAFC0 

" =sPc 20 
r~ - SPC 35 

Units used.
_ 

_ 

tin the Data. 
p Reports -

“ 

1No. of 
_ 

"Star 
Decimals System 
Printed 

' cm- 
V 

I METRES ' 

" METRES1 
forel-ule.sca1e 

cc‘ _ 

°c ._ " ~~ 

Turbidity Units, ' 

Micromhos 25°C
" 

mg/L‘ '

, 

pa units 
mgCaC03/L 
mg 02/1.

" 

~ mg ' 

mg PO“/L 
- mg N/L» - 

. mg N/L . 

‘ -vmg-50h/L' " mg F/L _' 
0 mg Cl/L 

mg S102/L 
l mg CaC03/L" " 

mg metal/L *5 
_ 

'mg metal/L Q ‘ " mg metal/L 
N mg metal/L - 

<mgflW3 
l 

<

' 

colonies/100 ml. 
it colonies/100 ml. 
V 

colonies/ml.
' 

colonies/ml.,‘ 

- 1 1' "0o1 
12 ~ .~o3o 

- 031 
2-~ 100 
2 f 109’ 

, 1 . 

_ , 
123 

1 _< 160" 
" 

‘ 201 
" 

215 
. . 

' 

219 
245 

‘F 

~ 260 
~ Z63 

-~ .*_- .270 
z7e~ 

V _ 

230 
» 

_ 

V = -289 
290 

- 

_ 

295 
~ zoo 

. 324 
W s54 

» - 

, 
312 

., 
l ~,_ 388 

Y 
_ 

610 
~' 

H -_ e700 
r703 

» ;,72o 
721 

if-I? 

Note: The four bacteriological parameters are listed_in exponential form: 
. 

t - V 

i ,13oEoz = 
- 

ll _-100200 = 
» oooeoo = 

1.30 x 102 = 130, 
1.00 x l0° = 
0.00 X 10° = 

Note: For some parameters, the analytical methods-listed in the Star System' - 

‘manual (Glennie and MacLeod l967,‘pp;.23—33) are not the methods used 
in_theseIDataiReports

xi



Methods of Sampling and Measurement e-~ -: ‘_ - _,fi f-%__ 
_ 

, .
. 

-' gwater sampling was carried out on the port side of the vessel, amid- 
ships, where a davit and a "chains" platform were installed. A small wooden 
deckhouse provided shelter for reading-the thermometers and for transferring-’ 
water from the primary sampling devices to small bottles which were taken to ’ 

the shipboard laboratory. The sampling procedure together with photographs 
of the equipment are published in Manuscript Report No. 67-1 of the Public ; 

Health Engineering Division, Department of National Health and Welfare.*; ; 

__, ,; Samples were collected at standard depths of 1, 5, l0,l20,.30, 50,: 
75, 100, 150, 200, and at 2SO_metres, where the depth.of-water permitted.

; 

The water sampling devices were metal Knudsen bottles with a capacity-of e’?
r 

1.2 litres, and polyvinylchloride Van Dorn bottles with capacities of 2 and 
3 litres. >0ceanographic reversing thermometers, and rubber bulbs for » V» 
bacteriological sampling, were mounted on the Knudsen~bottles.-‘ ‘

» 

"ed l’For bacteriological sampling, a sterile deflated,pear?shaped rubber 
bulb was attached to a Knudsen bottle. A brass plug in the opening ofgthe, V 

rubber bulb was pulled.out by the reversing Knudsen bottle. (REF, 13, pp,~’ 
88e90)., 

_ 

’ 

_. 1 

_ 

_ 

' 
- 

' 

_ 

~ ;._l,,.-A . . 

at Position ~Latitude and longitude was determined using radar ranges and ‘ 

. Bearings on identifiable shoreline features. lOccasionally, deadereckoning 
had to be used when the vessel was far-from shore, . r. ’¢ 

\, Sounding The.depth of water at each station was measured with the shiplsb 
‘ ecfio sounder.» Corrections for the transducer depth have been applied. ; 

_ Secchi de th is the depth of disappearance of'a white disc, 30 centimetres 
l‘. 1n diameter, when it is lowered slowly into the water on the port side of. 

the vessel. Y 

' V-i. ' 

. 

‘ “"1 

.1 Colour Secchi disc colour reported in F0rel—u1e scale, ' 

r .v , 

.1 S3111 1e de th.’ The length of wire was measured with: aflimetre wheel using 
- the water surface-as.the reference level. Wire—ang1e corrections were 

applied whenever corrections were greater than one metre. »_ 
M 

V 

r

- 

Tem erature. Oceanographic reversing thermometers manufactured by= _» 
._R1E§ter & Wiese of Germany were used in series at all the required depths. 

. 

- Later, each.thermometer was read twice in the vessel's deckhouse. There 
, 

'were~usually two thermometers OH each Knudsen bott1e.; A single mean ~I
V 

-corrected temperature value is reported in this final data record, but ~ 

, the individual readings are kept on file at the Canada Qentre'for Inland
_ 

>‘ Waters. . 

" 
» 

' 

Q 
‘ 

- 
" ' 

r 

"' 
. 

’ 

~
' 

: -. Additional temperature measurements were made with_bathythermographs, 
and with a thermistor thermometer towed at a depth of approximately one 
metre while the ship was underwayi ‘Th ’BT and thermistor data are A.» ,~ 
available on request from the Canada Centre for Inland Waters; 

=TurbiditycNF~— Nephelometric, Hach Turbidimeter, Jackson Units (REF. 12), 

. S_ecific,conductance_25°Q — Ohmometric, Radiometer Conductivity Meter 
T§pe‘cn1vI2 »(REFS~.Vl,i19). 

o 

' 

; 
' 

-__ V 

.

" 

HF — Non filtered. ~" - 

V 
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g 
Residue-~fi1tr‘ablei (m1;a_1 dissolved jsolids) Grayimetfic (REF; 1)’; 

_ 
Q1 25°C _-rgqming pH “meter; Model“_1_0 (REFS. 1, 3_)_.'_>_' W 

_
, 

Alkalinity, total CTitrimetric)_- Potentiometric Titration (REF; 23). 

_ 

- Dissolved O en was measured using the Winkler iodometric method.I‘ 
Kiide was_not used.* (REF; 14, pp..§7-781, vyiW_ l~',A-,_' i J 

Total Phosghate NE -»Photometfic; éutoanalyzer (REFS; 3,"4, 20).. 
Reactive Phos hate F : Photometrio, autognalyzer; double filtration, “-1 
stannous EElOr1HB'+ hydrazine sulphate (REFS; 3, 4, 20). ‘ 

' 
' *i 

Ammonié nitrogen soluble F;- Photometric, autoanalyzer (REF. 23). :_\_g- 

Nitrate Nitrite Nitrogen E - Antoanalyzer,-coloiimetric cadmium rednction ‘(REPS-6.n.~~~—~y1 v , . 

Sulghate NF 5 Titrimetric, batium chloride, Thorin indicator (REFS..2, 9) 

_ 

Fluoride Fj- Autoanalyzer, colorimetfic, SPADNS indieator (REFS, 1, S); 

Chloride NF‘— Antognalyzey, colorimetpio, mercuty thiocyanate (REF. 15). 

Reactive silica e‘Autoanalyzer,1co1orimetric, heteropoly blue (REFS. 1, ?7jT?i_Tfjg_:f7_na g 
_ ,V_.i nh_ 

I 

_‘ _ 

V

H 

. Total hardness - Copnted from calcium and magnesiun determinations
_ T§EFTjjT____,_ Y 

g , ,, 
_ 

i _ .g__.A 
_ 

A ’V._ V ii.
. 

Calcium NF - Atdmio absorption spectrophotometfy (REF. l8),
” 

i‘ Magnesium NF)? Atomic absorption spectrophotometfy (REF._l8){_; . 

Potassiu ME — Ahtoanalyzer, flame emission photometry (REF. 21); . 

’ Sodinm NF r Autoanalyzet, flame emission.photometry (REF? 21). 

Chloroghyll AA? in viva chlorophyll concentrations (REFS;*l6, 17); V" 

BACTERIOLOGICAL PARAMETERS 
_ _ 

, 

- 
l

- 

‘ Storage conditions for bacteriological samples‘ The analyses began within 
one or two hours after sampling, except forlsamples Collected between 

' 

midnight and 6,30 a.m, The night samples were stored at temperatures_ 
varying between 4 and-7°C for a maximum of 8 hours before their analyses 
commenced; -,V J 

i 

~' 
- 

' 

* 
* 

V1’ ' -" 
V , 

F — Filtered. . - 
NF - Non filtered. , 
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~ jCQli£orm density determinations werelobtained by membrane fi1tration.fi 
~,¥€EHfiIEGes using Bactoem Endo MF.Broth. Membranes were incubated at '» 

35°C for 20:2 hours in an atmosphere of saturated humidity. :Co1iform E 

densities were_recorded in terms of coliforms per 100 ml, of water‘ r" 
;_ samp1e,. (REF. 1, p, 6lS),,;’»§§ , _ -V, ,i__,‘ A.-h_h, "*e;,;., * 

ij 
'FeCaI'¢o1iform density detenninations were oBtainen by membrane fiitra- 

. E15fifT§EEfi1EEEs Using Bacto—m FC Broth, ,Membranes were incubated in51 _ 

44.5°C waterbath for 24:2 hours@~-Fecal coliform densities were recorded 
i 

in" terms of fecal ooliforms per 100 ml; of water sample (REF. 10),,'v§ 

,D iStandardg late counts iThe American Public Health Association Standard D 
Std"dP1’ c D ed edf V 

i , p A , an ar , ate vount proc ure was us ,; or] ; 
- the estimation of total bacterial (viable) nubers at 35°C and 20°C. , 

j Bacto-P1ate_Count Agar was the.mediu used, Total viabIe_counts were D 

- V read at 24:2 hours for plates incubated at 3S°Q.and’48i3;hours_for‘ ' ' 

’;” plates incubated.at-Z0?C,_'Connts were calculated and recorded 8S]- ,>., 
' 'standard plate counts per_ml. of water at the specified temperature. V 

PROGRAM Q0-fQm1mT1@N __ 
i 

. 
, 

. . ._ 

- Dr 
_ Mr. 

Physica1.Li_1m1o1'ogy 
'* 

i. 

D Chlorophyll 2;. P'1_.;n1j<tc@>1i_ 
“

, 

i.e1.@¢ ‘(Ge-L-D-)' E 
“"",,*"F'rei““i““°1s°”§F,'Rf3')iie 

Robertson (G.L.D.) D 

E 

. 

'- 4' 
. 

'

. 

5”?" 
g\:< 

f_~ '., 1. 
" ' ‘ 

f 

' 

g 
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, 
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Other Participating Agencies V 

' 

- 

- 1' . ., Y 

»

_ 

»iThe Canadian Oceanographic Data Centre produced and distributed the A 

preliminary data records, and published final reports in the present series.“ 

V 

“r ,The Meteorological Branch of the Department of Transport provided'» - 

meteorological instruments, and trained the personnel who carried out the 1' 

weather Observations;’ q "’ 
‘ 

_ 

-' ' r," ' 

.P
" 

r‘ iCaptain;D{ Butler and crew of Marine Sciences Branch, epéféted the n= 
Canadian Scientific Ship "LimnosV and Captain H.L, Maro and crew operated . 

the chartered ship "M.V. Theron" in support of the limnological programs. ’_ 
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C—REF5N0'001 
c0us."N0"o01 
COUNTRY . 18 
INST1TUTE_Z2 

DEPTH SECCHI 
5.5 

UJU-9!-' 

O~OOr-I 

0 
0 
0
0 

O‘OOO 

DEPTH 
_ 

.SR P04 
1.0. 0.029 

10.0
i 30.0 

' 36.0 
0.021 
0.047 

c-a5F—N0 001 1 

cons. N0 002 - 

' 10. I NTRY 
INSTITUTE 22 

DEPTH- SECCHI 

1.0 1 4.5 
10.0 
21.0» ~

1 

05010 $0 P04 

1.0 0.020 
10.0 - 

21.0 

C-REF—NO 001 ~ 

CONS. NO 003 
COUNTRY 18 
INSTITUTE 22 

SECCHI 
2'0 

DEPTH 
1.0 

10.0 - 

13.0 .

9 

sa P04 DEPTH 
1.0 0.012 

10.0 ' 

13.0 0.012 

LAT 43-17-18N 
LON 079#42-00H- 

FOREL TEMP T 

7- 3.28 
3.28 
3.66 
3.61 

R s102 TFNO3 

0.190 0.425 
0.170 0.350 
0.170 0.405 - 

LAT 43-21-42N- 
LON 079-42—00H 

FOREL TEHP’ T 

1 1 3.09 
3.84 
3.72

1 

0110 
0.01 
0.01 
0.01 
0.01 

»CHLORA 

3.6 

CLAS 
0.01 
0.04 
0.01 

TFNO3 

0.105 

R S102 

0.385 
CHLORA 

' 5.1 

LAT" 43-13+00u _ 

LON 019-2a+00u 

FOREL
9 

TFNO3 
0.112 

0.120 

,15nP 

6.02 
5.28 
5.11 

R S102 

0.140 

0.140 

T CLAS 
0.04 
0.01 
0.01 

CHLDRA 

0.0 

YEAR 1900 - 

mourn ,04 
DAY 29 
TIME 1004 

'TURB CON 25 
331 
333 
332 
331 I-' U3 

UIOOO

0 
0
0

0 

OQIQO 

HF COL, HF FCO 

100E00 000E00 
000E00 

YEAR 1900 
MONTH1N04 
DAY 29 
TIME 1737 

TUR8 CON 25 

UIOO 000 QDQ 

334 
332 
331 

MF COL H HF FCO 
000E00 
000E00 
000E00 V 

YEAR 1900 1 

nouru 04 
0Av1' 129- 
11n5 1934 . 

TUR8 CON Z5 
332 

_ 

333 
. 

_ 
332 

MF_COL 

Or-H 

I 

O‘

I 
0.0!-' 

MF FCO 

000500 
000500 
000500- 000500 

000E00 

M0. DEPTHS 00 
SOUNDING 0310 
BT SLIDE NO 001 

PH.25 

0.1001 
0.100 
0.200 
8.100 

_ 

02 w 

13.00 
13.86 
13.91 
13.62 

SPC 20 SPC 35 

300E00 
200E00 
900E00 

000501 850E01 

NO. DEPTHS ,03 
SOUNDING 0296 
BT SLIDE NO 002 

‘PH 25 

0.200 
. 8.200 

8.200 

O2 H 

14.05 
_14.05 
13.88 

SPC 20 

000502 
600E02 
460EOZ 

"4 

SPC 35 
270E01 
300E01 
140E01 

NO. DEPTHS 03 
SOUNDING 0150 
01 SLIDE N0 003 

PH 25 
'8.400 
1.8.500 
8.500 

SPC 20 

200E00 
600E00 
~300E00 

’O2'H 

14.64 
14.65 
14.45 
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