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OCEANOGRAPHICAL CRUISE REPORT
No, 22
OCEANOGRAPHICAL OBSERVATIONS IN THE INDIAN OCEAN IN 1963
H.M.A.S5. Gascoyne
Cruise G2/63
March 4-9, 1963
I. INTRODUCTION
This report records the data for the second cruise in 1963

of H.M.A.S. Gascoyne, Royal Australian Navy oceanographical
frigate, in the Indian Ocean.

Objective

To examine the chemical and physical enviromment during
the South Australian tuna season.

Itinerary

The cruise began at Adelaide on March 4, proceeded through
Investigator Strait to the continental shelf and adjacent areas
off Cape Catastrophe and Spencer Gulf, and ended at Port
Lincoln on March 9.

Scientific Personnel

D. Vaux (Cruise Leader)
R. Bradley

K. Fleming

L. Olsen

J. Prothero

Salinity, oxygen, and inorganic phosphate determinations
were done in the ship's laboratory by K. Fleming and
J. Prothero. The data were processed under the direction of
W. Hedge, with computer programmes designed by A.D. Crooks.
Accuracy of cruise data is the responsibility of the cruise
leader, D. Vaux.
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IT. WORK ACCOMPLISHED

Forty stations were worked (G2/36/63 - G2/75/63). Surface
and subsurface hydrology samples were collected at all stations.

TABIE 1

WORK DONE AT EACH STATION

Stn . Hydrology Stn Hydrology
No. Surface to Depth (m) No.  Surface to Depth (m)
36 25 56 1500
37 28 57 1500
38 30 58 1500
39 60 59 1500
40 90 60 1500
4. 120 61 1500
42 500 62 650
43 1100 63 100
44 1500 04 80
45 1200 65 60
46 500 66 40
47 75 67 30
48 80 68 30
49 - 70 69 33
50 56 70 15
51 50 71 35
52 60 ) 72 40
53 70 73 40
54 90 74 35
55 . 100 75 18

ITI. METHOD OF COLLECTION AND ANALYSIS OF SAMPLES
1. Physics

Temperature.- Water temperatures were taken with deep-sea
reversing thermometers. Two protected thermometers were used
at each depth, together with an unprotected thermometer on all
but the upper five Nansen water bottles. Differences between
corrected protected thermometer readings were generally less
than 0.04 deg C, and the mean values listed in this cruise
report are considered accurate to 4+ 0.03 deg C.
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Thermometric Depth.— Depth calculations were made by the
second method described by La Fond (1951), plotting thermometric
depth against the difference between thermometric and wire
depths. Depths are considered accurate to + 5 metres at depths
less than 200 m, + 10 m at depths between about 200 and 400 m,
and about 2% at depths from 400 to 1500 m,

Sigma-t.~ Sigma-t values were calculated, by computer,
from temperature and salinity, using the equations of Knudsen
{Ia Fond 1951).

2. Chemistry

Salinity.- Salinity was measured on board using an induct-
ive salinometer (Brown and Hamon 1961).

Dissolved Oxygen.- A version of the standard Winkler method
was used to determine the amount of dissolved oxygen in the sea-
water samples. The version used is a modification of that
described by Thompson and Robinson (1939) and differs in some
respects from the revision by Jacobsen, Robinson and Thompson
(1950). Potassium iodate was used as the iodometric standard,
and the reagents necessary to fix the oxygen in solution were
used at different concentrations. Duplicate titrations were
made on approximately every tenth sample. Saturation values
were calculated by computer using the simpler of the equations
given by Richards and Corwin (1956) -

0, (ml/1) x (33.5 + T°C) x 100

0, (% Satn.) =
332.4 - (1.854 x S%o)

Inorganic Phosphate.- The method of Atkins (1923) was used
with 1 ml molybdate reagent (300 ml 10% w/v ammonium molybdate
and 100 ml 50% v/v sulphuric acid) and 0.1 ml 1% w/v stannous
chloride diluted afresh from a 40% stock solution in hydro-
chloric acid, which was kept under paraffin, The reagents were
automatically dispensed by a piston dispenser.

Standard phosphate solutions were made up in distilled
water, At air temperatures less than 25°C analyses were
carried out in batches of 10; readings were begun within 10
minutes of adding reagents, and completed within 10 minutes, At
air temperatures greater than 25°C batches of 6 were analysed;
readings were commenced within 5 minutes of adding reagents and
completed within 7 minutes. Each batch was compared with a
distilled water blank and a 0.65 pg-atom/l standard in a Hilger
Spekker absorptiometer using 4 cm cells and Ilford 608 filters.
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Each day a complete calibration was made using standards up to
3.25 pg-atom/1. Results are given as pg—atom/l without any
correction for salt error and are precise to + 10% for values
less than 0.5 pg-atom/l and + 5% for higher values. To correct
for salt effects the results given can be multiplied by 1.15.

REFERENCES
Atkins, W.R.G. (1923).- The phosphate content of fresh and salt

waters and its relation to the growth of algal plankton.
J. mar., biol, Ass. U.K.-13: 119-50

Brown, N.L., and Hamon, B.V. (1961}.~ An inductive salinometer.
Deep-Sea Res. 3: 65-75

Jacobsen, J.P., Robinson, R.J., and Thompson, T.C. (1950).-
A review of the determination of dissolved oxygen in
seawater by the Winkler method. Publs scient. Ass.
Oceanogr, phys. 11

La Fond, E.C. {1951).- Processing oceanographic data.
U.S. Navy Hydrogr. Off. Publ. No. 614

Richards, F.A., and Corwin, N. (1956).- Some oceanographic
applications of the solubility of oxygen in seawater.
Limnol. Oceanogr. 1l: 263-7

Thompson, T.G., and Robinson, R.J. (1939).- Notes on the
determination of dissolved oxygen in sea water.

J. mar. Res, 2: 1-8
U.S. Navy Hydrographic Office (1955).- Instruction manual for
oceanographic observations. Publ. No, 607
Iv. DATA SHEETS
The data were processed in a C.D.C. 3600 Computer. An

explanation of the headings for each part is given at the
beginning of the surface hydrology listing.
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Parts 1 and 2

STATION

DATE

TIME

LATITUBE LONGITUDE

SONIC DEPTH

ATR TEMP.
WET DRY

WIND
DIR, SP.
ANEM.,
HEIGHT

CLOUD
TYPE AMT.

VIS.

SEA
DIR. AMT.

SWELL
DIR. AMT.

8

EXPLANATION OF HEADINGS

Hydrology

Gives the station identification, for
example, 02/36/63 signifies the 36th
station worked by CGascoyne in 1964, on her
2nd cruise for that year

Given as day/month/year

Given in Zone Time, and is the time at the
beginning of the first cast. Zone Time
throughout the cruise was Code J, Central
Australian Time, C.M.T. + 95 hours

Given in degrees and minutes

Given in metres, measured at standard
sound velocity of 800 fm (1463 m) per
second

Air temperatures recorded from wet and dry
bulb thermometers in °C

Wind direction and speed are coded using
Tables 8 and 9 in U.S. Hydrogr. Office
(1955)

The average height of the anemometer
above sea level, given in metres

Cloud type and amount are coded using
Tables 2 and 3 in U.S. Hydrogr. Office
(1955)

Visibility is coded using Table 4 in U.S.
Hydrogr. Office (1955)

Sea direction and amount are coded using
Tables 5 and 8 in U,S. Hydrogr. Office
(1955)

Sea swell direction and amount are coded
using Tables 6 and 8 in U.S, Hydrogr.
Office (1955)



ATMOS.
PRESSURE

BARGMETER

WIRE ANGLES
CAST 1 CAST 2 CAST 3

CAST

DEPTH

TEMP.
SALINITY
SICMA-T
OXYGEN
OXYGEN % SAT.

INORG. P

Atmospheric pressure given in millibars

Wire angles are measured at the surface
and expressed in degrees for each cast.

The cast number corresponding to the
wire angle is shown

Actual sampling depth, given in metres
Sea temperatures recorded in °C

Given in parts per thousand

Sigma-t to 2 decimal places

Given in ml/1

Oxygen percentage saturation

Given in pg-atom/1

A blank indicates no data available



10

G'€10T

9 grot
D'ZTOT
0"egTot
0’ FTOT
8'67T0T

[AFAL)
SLTO0T
0°8T0T
0" gToT
20201
6" ¢zot
6" E2T0T
2" 201
0°%20T
0'G20T
0°Leot
0°620T
T a0t
S beor
€ beot
B E20T
$'E20oT
T ezot
$'1z0t
0" g20tT
¥ 220t
A
07610T
89101
P3T10T
¥re10T
£ PT0T
L'ETOT
T'PI0T
S PTOT
L°E€10T
T €10t

W0 W0 W W0 WD 00 a0 MDD D D 0 D AD WD D

WOAD WAL WM W D WD WD DD NN WD oW

HAFNSTOCO O TV T NN <
©
—

"1y “¥Ia

YILIW0UYE ALITIGISIA 173MS

AAMANTTNTNIN NN TN AN NN TN NA D
\D
—

[ oe

- {1
vis

] NO OoOOoOOoOHANNANMYWOYINNS TSNS Tagdgnannmgoodd

‘vId
QNIM

a.

0g' LT
S0°LE

167 L8
P1°8E
£9°LE
8L°LE
0L LE
L0°9E
£079¢
L8°sE
LL76E
05" GE
T6°6¢
TE°6E
6675¢E
[A13
C9°5E
0L 6k
9L CE
GO 9t
gL ce
L6 ¢E
667t
96 ¢t
£9'GE
08°4¢
0gTet
£g8'Gt
88" Gt
66°6E
69°GE
PE ot
€974
£6°6F
26" Gt
1
DE" 9t
Lg" 9t

ALINITYS

9'0T
o'1e
9°'02
§'02
[
9'12
¢'1g
£°1g
8’02
8L
L1
[ANAN
L' LT
PrLT
v LT
A
6°LT
LTLT
28T
G 8T
S°81
0'81
¥ret
0'91
T'LT
T'LT
£'LT
€81
g'8T
0'6T
z'61
8T
L'BT
9'8T
6°LT
£'8T
0'8T
z'oe
L'6T
¢'oe

“dWil

[ e e Ry ca o ey e xR o e R xS = o e o e Y B i e e I A B

¢o 9ET
gz 9tT
68 9ET
9¢  9ET
v 9ET
go LtT
g¢ 9ET
P 9ET
ge 9T
08 SE1
00 9€1
00 9ET
20 S¢T
£EQ 9ET
LE 9T
¢ GET
gz SET
gy PET
gY FET
2t PET
oo ST
8T GET
e GET
oo SET
po GET
oo SET
Lg PET
g FET
6 EET
oF EET
T VPET
b PETL
oo SET
ot GSET
10 91
g€e 9tT
9f 9ET
yo  LET
2t LET
00 gEtT
JANLISNDT

vt
it
08
£S
o€
00
ST
og
94
leld]
]
te
0%
82
z
e

9¢

8T
65

33

:H
€T
00
¥t
ze
0o
LT

z€

ot
00
<t
LE

6%
0%

0§

oS

€e

gz
£z
8T

MWL ONNULONDOEDONNLDEALLL A OORWUTU AW AW VN

4
14
vE
5¢
SE
1o
13
SE
13
1
93
193
Gt
SE

bR R R R R R R

e R N e N N

oeea
0012
EPST
0egT
8091
0TeT
0ETT
S#e0
LSLO
0120
0ot0
Sr10
ogEe
ereT
eTLT
elET
ats0
[elaj-de}
Ggee
oooe
0841
0GST
jelel-an
0g0T
jelol:]e]
[0 4%0)
S0t0
Q010
ocEe
[3-49]
SGoT
DEET
10T
€180
orso
9PED
9410
0ste
S612
0S6T

INLILYT 2 3FWIL

q—q—q—mmmmmmmmmmm\o\ow\o\om\owhhhhhhmmmwmmmmmmmw

AYQ

mmmmmmmmmmmmmmmmmcnmmmmmmmmmmmmmmmmmmmmmm

"HIW

£9 SL c 0z
£9 i [ oe
£9 €L [ og
£9 2l g og
€9 i [ oe
£9 oL 4 02
£9 3] [ ozg
£9 89 [ 0z
£9 L9 g 0z
£9 99 € 0e
£9 59 4 0z
€9 9 4 o2
£9 £9 [ oe
£9 4] c oz
£9 19 4 oe
£9 0% [ ce
t9 68 c oe
£9 8% [ oz
£9 Ls 2 0e
£9 9% 2 07
£9 14 Z oe
£9 149 Z o1
£9 £S 4 oz
%] =48 2 ozg
£g T4 Z 0z
£9 04 4 oe
£9 534 2 oz
£9 BY F4 oz
€9 Ly z M3
€9 9 2 0z
€9 St c 0g
€9 144 z 0z
£9 134 z 0z
£9 4 F ok
£3s ¥ z Jof4
£9 o¥ z sk
€5 68 z 0z
£9 g€ z oz
£ LE z og
£9 9t 2 0z
YIEWNN

‘A NOILYLS 3SINYD  73SS3A



DATA
PART 2
HYDROLOGY

SUBSURFACE SAMPLING



12

£E0'0 £0T 60°%
£0°0 €0t oT1'g
€0°C ¥OT 0T's

JAVYLIN d Yl0L d "JHONI “1¥S % N3IDAXO NI9AX0

0 T°€T0T 7 oe 9
ELSYD  2L1SYD TLSY) UNSSIyd  "LWY “dHI0 LWV "HIQ
S3ITONY JYIM * SOWLY T13IMS ¥3s "SIA
3 00 BET 8 8T &t r o056t
30NLIDNOT ANLIIY IWIL

0z’ 9z r68° 9t 6002
¢1'9e gT8 9t £0°02
90°9¢g eLg 9t vS* oz
1-YWIIS ALINITWS "dW3l
9t g oz

‘LWY 3dAL  1H9I3H “dS "dId
angd “WINY aNIM

£9/c/v
ava -

¢e T
0t T
0 I
Hld3d 15v)

0'ge 0'0c 62

AdQ  13M Hid3d
"dW3l ¥IY  JINOS

£9/9¢/2

NOILYLS



13

ALYYLIN

€1SY2 2LSYD TLSVYD 3JdnsSs3ud
SITINY FHIM

a

d V101 d

o L'geT0T

"SOWLY

gt LET

3aNLISNOT

otT'0 £01

L0*0 r0T

90'0 ¥OT

¥0°0 £0t

"DYONI T1¥S % N3DAXO

‘LY Y10 LWy TdI0

T1IMS ¥as
§ €g &t
ANLILYT

§T°¢
T2°¢
91°¢
Al

NIDAXO

‘SIA

L 6¢12

INIL

¥674¢€
£6°se
rarce
rg'se

1-YWaIS

o]

I 3dAL
ano1d

gEE " 9¢
¥ee 9t
0Of * 9¢
20E ‘9t

ALINIWS

9T

1H9I3H
"WINY

£9/€/¥
a1vad

Lr* 6T 8¢ T
v 61 81 T
vl 6T g T
vL'6T 0 1

“diWdl Hid3d 15v)
0 00 0°0zZ 06T €€

*dS ‘dI0  Ad 13M HLd3d

GNIM “dW3] ¥IY  DINOS
£9/L8/2D

NOILYLS



14

ELSYD 2LSYD TISYD 3¥NSS3ud

JIVHLIN d 101 d

0 S'F10T

S3ITINY JHIM *SOWLY

g 0
AENLIBNON

LET

"9YONI

90°0
90'0
b0 0
€00

LWy "¥Iq

113MS

§ g Gt
EWIROL- A

T0T
¢0T
£0T
TOT

“ LY

“L¥S % NI9AX0

'¥Ia
VEN

€0°¢ 00'gz Hag - 9¢€ L8761 o€ T
8o ¢ 00" 92 055" 9¢€ Lg8'61 ce T
0TS ve'ge 9£5° 9 §0'0T 70T T
66" 1 68°¢¢ GG 9t zg' oz 0 T
NIDAXO 1-YWIIS ALINITYS “dW3i H1d3d 1SYd
9 0 91 0O 00 0'6T 08T (L€
LWy 3dAL  LHOIFH  "dS WIGC  AMO 13M HLd3Q
*STA ano1a ‘W3INY aNIM - "dW3L dI¥  DINOS
roogee £9/€ /v €9/8¢/2n
JWIL 3iva NOILVLS



15

T€'0 16 c2"S r9‘9e £2€GE o1’¢T 09 1

$z'o 06 LA v9°92 Lze' st 1T°ET 0% 1

6170 v6 £e'g 09°92 00b 'S¢ 8S"ET o T

11°0 Lot 89S 92 92 S0B'GE €S 91 0t I

11°0 481! 6€°¢ €0'92 £06°GE 6L LT 0 1

L0"0 rOT 8e" g 00°92 806" GE €6°LT ot 1

co'o vOT 6E°G 66'52 026" GE 10°81 0 T
JIVYLIN  d TY10L  d TOHONI "I¥S % NIDAXO  NIDAXD  L-YWIIS  ALINIVWS “dW3l H1d3d LSY)
0 T'P10T 9 0 91 0 00 0'8T 0°LT 0L
£1SYY ZLSYD TLSYO JNSSIWd LWV C¥Ia LWy dld "IW¢  3dAL  LHOT3H "dS "¥IQ A¥Q 13M  H1d3d
SITONY FYIM "SOWLY T13MS ¥3s *SIA ano72 “WaNY ONIM  "dW3l ¥IY¥  JINOS

¥ 9€ 9ET § €€ &€ r 9510 €g9/€/< £9/6¢/29

3anLIBNOT 3ani1iv? IWIL 31vd ~ NOLLVLS



16

o€°0 g6 6€°6 09°92 0S€"SE 6E°ET 06 T
CE' 0 6 6E°6 66'9¢ BGE"CE 6V ET SL T
LT"0 10T 89°¢ €592 86€°GE ¥6' €T 0% T
900 S0t A 8662 LEE"GE zT° 81 g2 T
vo'o roT €e’g £6°62 ZE6°SE 62°81T C I
J1VHLIN d Tv101 d "OYONI ~ "1¥S % N39AX0 NISAX0 1-YKWOIS ALINITYS “dW3lL H1d31a 15%)
0 L*eToT 9 9T 0 00  0°8T O'LT L6
E1SYD  ZLSYD TUSYD YNSSIYd LWV CYIQ LY "¥HIC "LWY  3dAl  LHII3H "dS "d4I0  A¥Q 13M  HLd3G
SITINY JYIM "SOWLY RRELS v3s "SIA ana1a "WINY ONIM  "dW3l ¥I¥  JINOS
g€z 9¢tt s 06 &g I oveo £3/¢/¢ £9/or/29

3ANLIONDT 30nL11v7 JWIL Jiva NOTLY1S



[
—

JIVHLIN d Y101 d “JYONI

0 £ FT0T

62" 0
92°0
ge'o
gL' o
30'0
£EQ'0

€1SYD 2LS¥D TLSYWD FUNSSId

S3T9INY JYIM *SOWLY

4 T0 9ET
3aNLIBNOT

76
96
e0tT
G0T
SOt
£0T

T 9T

T

*1V¥S % NIDAXO

£e

“IWY C¥I0 CUWY THId

TT3MS

S 0% &t
3anLILy

L E N

N39AX0

“SIA

r okso
JWIL

LsT9e
F<roe
oF'9¢
g1 s%e
€862
gL's2

1-VWIIS

0

“1WY  3dAL
anao1d

g26L ‘6¢
£GE"SE
£og’se
LgLl-GE
§69°GE
€gg’6e

ALINITYS

a1

1HBIZH
TWANY

£9/t/%
31¥4

PG ET 02t 1
TL°ET 00T 1
1030 A Sl 1
S0 LT 04 1
P8 LT ¢E T
G6' LT 0 T
“diWal Hid3d 1SY3

T te 0°8T 0°9T +HET

*dS "d10 A0 1IN Hid3q
ONIM  "dW3Ll ¥I¥  DINOS

£9/1t/20
NOILYLS



18

6870
05°0
A
62°0
6c'0
EL°0
T° 0
S0'0
0’0
JVILIN - d TWIOL 4 "9HON]
g ¥'SI0T T
E€LSYD 2ISY2 TLSY] 3dNS§S3Iud
SITINY YIM *SOWLY
4 0t ST

300LTINOT

L8
¥6

"G6

"1V¥S % NIDAXO

St

TI3MS

§ 0§ &€

anliivi

96
66
+0T
Y01
E0T
0T

T

v3s

£e

LW 4I0 LW “WIg

¥° S
r°s
9t "6
4
8" <
16°%
FA S
Lets
¥e'G

NI9AX0

"SIA

L 2180

IWIL

98" 9¢
Lg9 9g
2592
6% 9%
1rge
90‘9¢
LL*se
gL ae
ok ae

1-YWIIS

L 9

‘1 3dAL
anom

‘EEL e

1S TARS)
T6E “GE
Lz et
it ae
LLG " SE
8GL75E
Lel' &g
THe " GE

ALINITYS

AR

LHOIIH
"WINY

£9/€/¢
ENA (i}

SE'6

Glrel
G6°ET
Te'v1
EL'vT
99°91
8t ' 81
[A R4
6681

“dW3L

@ £e

"dS "¥Iq
ONTHM

008&
00k
00T
061
001
GL
0s
ce
0

Hld3

08T

A A A~~~ A

q 1S¥)

0'8T L8%

Ad0 138 HLd30
‘dW3L ¥IY¥  JINOS

£9/ev/2o

NOILYLS



19

£8° T LS STV Le° Lz A7) oL'¢g 00TT 1

AR 9 BE 'Y LT'le - 80b'¥E Lr's 006 1

€9 1T LL 66° 1 96° 9% L3S ¥E LL L 00L 1

10°1 L8 BY°G 88°92 099 ¥€ £6'8 006 1

€610 z6 £%°¢ €L°92 260°6E L7 1T 00¢ 2

g€ 0 96 8" £€9'92 . 92€°SE L PTTET 002 2

1€°0 . <6 LE°g 16" 92 LvE GE 2G'ET . 06T 2

¥z'o - 66 8676 6¥'9¢2 8vE°G¢E 06'€T 00T [

9T 0 LOT 4N te 92 0LE*GE 9161 ) 2

§0° 0 #0T 626G 0L*62 6bL°6E b9'8T 0% z

co'o €01 62°¢ 69°62 20L" GE vS et ¢z 2

G0 £0T } ve’s ¢9°¢¢e 069°GE 89 8T 0 c
JLIVELIN d Y10l d "D¥ONI ~ "1¥S % N3DAXO NIDAXO L-YW9IS ALINITWYS "dWil _._._q...m_n_ - LSYD
0 0 b*9TOT 1 2 ST T 9 8 9 o1 g L2 0°61L 0'81 461z
€1SYD 21SYd TLSYD FNSS3Idd TLWY  CYI0 ClWy dId "Ly 3dAL LH9IIH *dS "HMIQ  AY0 13IM HLd43G
SI1INY UM " SOWLY 7713IMS vas *SIA anota "W3NY ONIM  “dW3l NIV JINOS

g 00 SET s 6 S r TvoT £9/¢/5 £9/€t/29

JANLIONGT _ 3anL1Ly WL 31vd  NOILYLS



20

L6 T
s8'1
€8°'1
P9’ T
ge' T
£6°0
L9°0
BE*O
GE'O
¥e'o
6T°0
t1'0
er’o
0T’ o

JIVELIN  d WLOL 4 *DYONI

o 0O " 8'9T01

ELSYD 2LSYD IISYD FuNSS3ud

SITONY JHIM TSOWLY

42 FL1

3aNLI9NO7

c

"LY¥S % N3DAXO

51

173Ms

§ Le ST

30NLILYT

0%
T
8s
£9
9L
98
06
13
145
20T
L0T
+OT
Eot
€01

1

¥3s

£z

‘IWY M0 CIWY  CHIQ

gL't
9L'¢€
L1 ¥
9t b
4
192
A AR
A
FARY
el’q
6876
Ev ¢
[
gg's

NIIAX0

"SIA

L OEET

INIL

15°Le
t8°ile
gE*Le
8T L2
L&'92
68°9¢
6L°92
Lg'se
66792
8v'oze
62°9¢
0B &e
8g‘Ge
T9°¢2

L-YWOIS

v 9

“lWY  3dAL
anod

TES ¥E
FARRE A%
(A2 A8 4Y
1% vE
8EG "vE
8t9 't
£Co’ Gt
0L GE
PhE CE
DeE "4t
£6E"4E
B80S "G
9L6°6¢E
9gs Gt

ALINITVS

91

L1H9I3IH
"WINY

£9/€/4
iLva

69'¢ 00sT T
G0'E . 00ET T
vLoE 00TT T
bt g 008 1
9L° L col 1
28" 8 00S T
0" 11 ool 4
A A 002 z
EF €T oSt g
ET'PT 00T 2
66T gL 2
67" LT oS g
6181 €e [
€581 o g’
"dW3l H1d3d 1S¥3

¢ £Ee 076T O°LT [e6T

'dS "YI0 AMQ i3M HLd3d
GNIM "dW3IL ¥I¥Y  DINOS

£9/v¥/20

NOILYLS



21

€g'T 1749 06'¢ v le 29t E BE‘E 88TT 1

28°1 LS 60't 9€° L2 Lb" bE 28°¢ 6501 T
LS°T 9 £r' €27 L2 e ve 60°S 168 T
LT T 61 - 96° 92 95" vE 86" L £69 1
670 98 r°S 68°92 €89 b€ 206 c6b T
FA'R ) 16 6L G £lL'9% GOT et ¢ LLTT Qot 4
LE"0 6 86" ¢ ¢9'92 oTE"SE T0°ET 002 2
e 0 - ¥6 56 8692 OvE *SE 9b°ET 0T z
22" 0 - got 08°S " E£p'52 §OE *SE 80" b1 - oot 2
91" 0 901 29°G p0'9Z . §25°¢E Ls"91 ¢l 2
2T'0 goT 2" s 14762 8L8*SE 86° 8T 0% 2
80" 0 ot 2t S 89°6¢2 £88°GE §T'6T sz 2
§0°0 oot . 926 L5°62 088°$¢ 5T°61 0 2
JUVILIN  d WLOL  d "SONI  °1¥S % NIDAXO  NIDAXD  L-WWSIS  ALINITWS  “dWil HLd3a 1SV
0 g 0*610T ¥ 8T 2 BT 9 8 9 9T g 8T 002 0'8T LOET
€ISYD ZLSYD TISYD FWNSSIMd LW C¥IQ W "¥Ia “IW¢ 3dAL IHBIZH  'dS "MIO  A¥Q 1IN Hid3g
SITONY 3YIM *SOWLY BRELS LED “SIA ano1d "WANY aNIn *dW3l ¥I¥  DINDS
31T YET 5§ ¢T S £ ssst £9/€/5 £5/50/20

ANLI9NOT JaNLI 3WIL 3lvd ONOILYLS



22

66°0 98 1Rt 88°'9e L89"¥E LO'6 00¢ T
€670 16 GE'S 0L 9e T190°6E LL Tt 0CE 1
ve' 0 G6 IRl L5'92 AT A4S 9T €1 oce 1
€z'0 0ot 19°6 gt 9z CEE"GE Z6'ET 05T 1
120 90T 99°§ 2092 CEbGE €69t 00T 1
vT'0 101 01°¢ 0L" %2 LEB ST £6° 8T Sl T
r1'0 zot 8T’ S 89°6¢ 1€8°SE 86°81 0s. 1
01" 0 £01 t£g'a L9 se 628'GE o6t 62 T
50'0 ot - ve's 8962 veg CE 00°6T 0 T
JIVYLIN d TYL0L d "SYONI *1¥S % NIDAXO NI9AXO 1-YWOIS ALINITYS *dW3l Hld3d 15¥3
0z 0" 2201 9 LT 14 LT 9 L 8 91 9 LT L'9T 6°€T ¥OT
£LSYD  Z1SYD  TLSYD ASSIUd  TLWY  CAId t.& *d1ad "lW¥  3dAl  LH9I3H *dS "dI0 AMQ 1IN HLd30
SITONY JdIM *SOWLY RRELN L E "SIA ano1a * WANY aNIN “dWal ¥4IV DINOS
4 0b EET s 00 §€ [ svoz £9/€/S €9/9v/20

30NLIINOT AANLILY - - JWIL . Lva NOILVLS



23

JLIVALIN

£1S¥d 2LSYd  TISW) um:mmwmm

SITONY TdIM

4 66

0

d .0l d

' 220t

*SOWLY

EET

30NLI19NOT

91" 0 o1
€T'0 ¥0T
L0"0 cot
01" 0 coT
"DYONI "1¥S % NIDAXO

9 9T ¥ 9T
LW ¥IG W dIg
Tams - . Vas
s o9F b€
JanLILYT

o9¥°s 00" 9¢
TE°G EL'GT
ce’g TL°6¢2
6e’s TL'Ge
NIDAXO  1-WWIIS
9 <
LWy 3dAl

"SIA G0N
L ooee

IWLL

L99°GE
L0B'GE
086t
66L" 4L

ALINIWS

9t

L1HIIIH
"WINY

£9/¢/6
31va

81" LT L 1
2L 81 S T
8L 8T T 1
8L 8T 0 1
*dW3L H1d3G L5v2
9 9T 0°0Z P'HT 2Tl
"dS "4IQ  A¥Q 1IM  Hld30
aNIM *dW3l 4Iv  JINOS
€9/ LY/ 2D

NOILYLS



24

02°0 601 6676 6T 92 999°¢¢ 9E°91 cg 1
0z*0 ¥0T 76 £0"9¢2 8LL°SE v LT 0% 1
210 Ot GE¢ va'ce 967 °¢¢ 95281 6z T
80°0 0T ¢E'g £g ¢z LE6L°CE 82 8T 0 T
JIVYLIN d W10l d .wxozH “1YS % zmo.>xo N39AXO 1-YWOIS ALINITYS "diW3l H1d3d LSYD
o 0'gz0oT 9 91 ¢ 91 9 o 9 9T € 91T 2°LT 6'FT €%
£LSYD 21SVD  TISYD YNSS3ud “1IWY  CHIQ LWy “¥Id "IWY  3dAL LH9I3H *dS "dI0 AMQ L13M Hl1d3d
S3TINY JYIM ‘SOWLY TIIMS Yis ‘SIA angTa " WANY (NIM “dW3Ll dIv¥  JINOS
38T PET § g€ ¥E r 00T0 €9/€/9 £9/8t7/20

IaNLIONOT I0nLILYT IWIL Jlva NOILVLS



25

JLVHLIN d 101 d "JHONI

0 &' 1ect

€LSYD 2ISYD TLSYD JUNSSIud

SITINY FHIM *SOWLY

d Le PET

JANLTINOT

oL*o
ARG
9T 0
CARNY

LS

g 91

"Wy "HIQ

LREL

§ LT ¢t

3anLItvT

96
66
cot
90T

% N3DAXO

¥ 9T

L - 4
vas

8t §
1676
g8'g
ga*¢g

NIDAXD

“SIA

I 6oe0

IWIL

6%°9¢2
S¥'9e
€0’ 9¢
¥6°5¢

1-YWIIS

< 2

"WV 3dAl
anoid

6" 6E
BEF " GE
7556
5T9° 5

ALINITYS

91

LHIT3H
"WINY

£9/¢/9
11va

e F1
68" PT
€0 LT
T8 LT

“dW3l

g AN

'dS "dla
ONIM

oL
oc
T4

L B B B |

H1d3d LSYD

£791 €1 6L

A0 L3N HLd3d
“dW3L BIV  DINOS

£9/6%/25

NOILVLS



26

€e'o £6 616G 0592 86t st €' ¥1 94

1
0E'0 13 6276 6F 92 530 AR {9 41 05 I
61°0 L0T #9746 g6°¢e 6LG°CE 86°91 ce I
ce' o ot 14 ve'ae 966 °G¢ LO"LT a 1
JIVHLIN d W10l d "OYONI *1¥S % NIDAXO N3DAXO 1-YWOIS ALINITYS “diW3l H1d30 1S¥2
0 1° 2201 € 02 z 9T g 8 9 91 b 9T  L'9T 6°ET 9
ELSYD ZISYD TLSYD NSSIUd LWV HI0 LWy "HIC ‘1Y 3dAL  IH9ISH  °dS "MIQ A¥G 1IN HLdIG
SITONY FUIM "SOWLY T3NS LEN “SIA ano1d *WANY ONIM *dWIl 41V JINOS
4 00 GET g CO Pt r orso €9/¢/9 : £9/0¢/28

3QNLIONOT ©o3anLiLva TIWIL - 31va NOILYLS



27

0. 88 w6y £6°92 60t GE €T ¥T 0s 1

v o 69 00°S ¥$' 92 gav gt 8T ¥t o T

0E' o 56 26" ¢ 6b° 92 2Sh Gt 82* 1 o€ T

€2°0 66 266 9%°'932 St GE el 0z’ T

2L’ 0 LOT 29§ g6°ce L8& gt T LT 0T T

IT1°0 80T 69°'6 g6°'Ge 886 °GE T LT 0 T
JIVELIN  d TWI0L & "S¥ONI  "1V¥S % NIDAXO-  N3IJAXO  L-WWIIS  ALINITWS "dWil HLd3a  1SYD
0 §°geor b 61 £ €1 9 L 9 9T p €T T'9T 8°2T 66
€1SY). 21SYd TISYD 2WNSSTud LWy "¥I0 LWy “¥Id cIWY 3dAL LHDIH  "dS "MIO A¥D 13N H1d3Q
SITONY FYIM *SOWLY T13MS ER *SIA an01a  "W3NY ONIM  “dW3L ¥IY  2INOS

4 00 S6T s gz bE £ 0080 £9/8/9 . £9/15/29

JANLIONOT 3anL11¥1 WIL e , NOILViS



28

8€°0 06 20°¢ 8t ' 9z 957 ° GE
¢€'o 16 90°¢ 8k'92 96t SE
2Z'0 F0T 29°¢ ce‘sz 996" ¢¢
0£° 0 rOT 19°¢ og 92 €LS"¢E
JIVYLIN d TY10L d "9HONI “L¥S % N3I9AXO0 N3ZAXO0 1-YWIIS ALINITYS
0 8°€z0T t 8T z o L 8 9 91
ELSYD ZLISYD TLISYD 3¥nssIyd “IWY CHIQ 1wy "¥Ia “IWY  3dAL LH9I3H
SITONY JHIM *SOWLY RRELL L ERY “SIA anoT1l “WINY
3 00 GET S ¥v € r o0£01 €9/€/9
30NLI9NOY 30NLI1Y1 JWIL ALva

PETPT
SEPT
LL'ST
051

“diW3l

¥ I
*dS "HId
ONIM

0% T
0s T
gz T
0 T
Hld3d 15¥)
0°9T O'tT +¥9
A 13M  HLd30
"dW3l ¥4IV JINOS
€9/25/20

NOTILYLS



29

ge'o 6 ge'6 gs'9e 0P GE 86°FT oF3

T
Lg*o g6 A gy 9e 05k °GE vt - 0% T
LT*0 801 28's 1£°92 899°6E ¢8°61 e 1
21°0 S0t 66°¢ 82°92 6LL°GE BE‘9T 0 I
INLIN d TWI0L  d "BYONI *1¥S % NIJAXO  N3I9AXO  L-WWBIS  ALINITWYS "dWal H1d3q 15¥2
0 S ¥20T 9 ze S a1 9 9 9 5T N WA €T LL
£1SyD Z1Sy2 TiSY2 nSSIdd LWy CHIQ  CLWY  "did ~ ClWd 3dAL LHII3H *dS "¥I0  A¥0 13M  Hid3a
SITONY J¥IM *SOWLY CTIAMS LER “SIA ano1d WANY aNIM  "dW3IL ¥IY  DINOS
2 bE ST § 00 SE r oobT €9/€/9 . £9/¢¢ /20

30nLIONOT EL(INRS AR . WIL 1va NOIlVLS



30

00"

£2’0
ET'0
£ET°0
010

JIVYLIN d Y101 d "J4ONI

o $*teot

ELSYD 2LSVD T.ISYD 3JUnsSS3ud

SITINY FHIM “SOWiY

g 8T SfT

3AN1IONOT-

L

96

10t
90T
£0T
901

*1YS % N39DAX0

[44

‘1 "dId

T13IMS

S ET &E
IanLILYT

4

<1

LWV "¥I0

Y3s

ir°s
¥9°G
6t°6
6¢c'S
4

NIDAXO

"SIA

L 08ST

JWIL

9¢9¢
v oe
61°9¢
0T'9¢
60°9¢

1-YWOIS

L &

"Wy 3dAL
anom

0LE "SE
44281
re0’9g
860’ 9¢
250°5¢

ALINITYS

gt

LIHOI3H
"W3IRY

€9/¢/9
L0

89°¢ET
P PT
PLLT
T0'8T
10781

“dWll

t €1

*ds "dId
aNIM

06 1
oL T
0S T
qe 1
0 T
HLd3d 15¥2

8°LT €'€T L6

A¥Q 13M  H1d3Q
"dW3l d1¥  JINOS

£9/¥5/20
NOILYLS



31

JIVYLIN d Y10l d "9YONI

0 T 20t

¥2°0
P10
£ET°0
iT’'o
60°0

ELSYD ZLSYD TLIS¥D 3dNSS3dd

SITINY JUIM *SOWLY

H 00 &ET

_ 3ANLIONOT

00T
ot
LOT
got
0T

*1¥S % NIDAXO

9 gc 91
TIWy i CiWY TYIa
TIIMS v3s
8§ 92 &t
3anLIi¥

120
L9'g
8k ¢
9t°¢
bE's

N3DAXQ

“SIA

£ oSLit

JWIL

6€79¢8
“g'9e
9L°¢e
¥i*se

vi'se

1-¥W3IS

14 g

12%'GE
9tpGE
YL GE
09L°SE
95L"CE

ALINITVS

91

LW 3dAL  IHDI3H

anoT .

"WINY

€9/€/9

3Lva

I A
6861
6€°81
TS 81
A 1

"dW3l

¥ 91

‘d$ "dIa
aNIM

00T T
SL 1
0s T
T 1
0 T

Hid3d 15YD

0'6T C'ET ¢TI

AYQ L3N HLdad
“dW3L ¥IY  JINOS

€9/9¢/2o

NOILVLS



32

TNAIINOT AL¥EALOdd «

9L'T 05 €L-e 09° L2 LLG VE ALK 00ST 1

LL°T 2¢$ 28°¢€ 16 Le LOG ' ¥E £0°'€ 00ET 1

14T 96 90t g€ Lz Yeb ' bE €L°€ 00TT 1

v9°1 9 661 . L1'L2 gzt e 8S°S 0C6 1

le't €8 w's L6° 92 LES bE 9L L 004 1

68°0 LL 06 ¥ 68°9¢ 059 ¥E ¥8'g 005 1

9£° 0 68 vE*S T0'L2  xEge2'sE 10" 11 00€ z

9270 €6 9E" ¢ 69°92 ObE “GE 16" 2T oce [/

vz o . 66 $9°¢ 5592 £vE GE PP ET 0$T z

LT 0 0CT §9°¢ 692 rGE SE 96°€T 001 z

1T°0 LoT L8'¢ 92°92 ggece £0°¢T gL z

60°0 £0T 9€° ¢ 6L'CE ¥85°6E gL° LT 0% z

90°0 €01 0E°g gl'ge BOL'GE 9% 81 ¢z 2

L0 0 ¥0T 0g°s 0L*¢e GOL*SE 16° 81T 0 Z
JIVH1iIN d TYl0l d "OYONI *1V¥S % N3IYAXOD NIJAXO L-YWIIS ALINITYS "dW3l Hld3a 152
0 0 0°¢zCT S oe Z vl 9 8 9 91 € PT  2'LI 6°€T ObIz
£15Y2 th<u JLLSYD  JHUNsSsS3ud IWY CHIQ C1WY CdId "1WY  3IdAL  LH9I3H 'dS "HIQ  A¥Q L13IM HLd3A
SITINY JHIM TSOWLY T1AMS Y3is ‘STA anoT13 "WINY aNIM “dW3L WIVY  DJINOS

4 2y PET s 6¢ G€ £ 0002 €9/€/9 £9/95/2

) ANLI9NOT anLilyy o ©O3WIL 3iva NOILV¥LS



33

18'1T s gL't 09° Lz 8LG " ¥E 69" 2 00ST 1

9L T 18 LL'e 1612 £05 "vE €0'E DOET 1

L9'1 49 oc' ¥ AN Ty e 9L°€ 00TT 1

6v°1 €9 gE'p 9T' L2 Yt e 866 006 1

60°1 6L 06" ¥ 967 9¢ 1329 4 gL QoL T

68'0 ¢g AR 88'9% €69t 06°8 0% 1

9t 0 16 e s sl ge LG0°GE 8t 1T z8ze Z

€0 26 T€°S $9'9¢ gLe ot 68" 2T 88T 2

gz'0 t6 8¢ G 8592 192°6¢ 9T €T TrT z

zz'o €01 6L"S 6£°92 6L2° 6% ET VT 6 z

£1°0 vot 19°¢ 60' 92 €9E " GE 6L°6T L z

I1°0 101 22’ S 1L°¢2 809" S 02' 8T 8t z

8o 0 £0T 08" S 0L7%E 209" 4E T2 8T ¢e z

g0'0 001 ET°S 69°¢e 009" 6L z2' 81 0 2
JIY4LIN d Y10l d “JHONI "I¥S % NIDAXO N3SAXO0 1-¥YWIIS ALINITYS “dWdl H1d34 15Y)
5T g 0" .20t 4 oz z 2T 9 g 9 o1 v 2T 0'9T 0'€T LLIE
E1SYD  ZLSWD  T1SYD NSSIYd IWY  CHIQ ClWy ‘dId "IWY  3dAl  1HII3H "dS "dI0  A4Q0 13M  HLd3d
SITINY JHIM *SOWLY T13MS V3s "SIA anoTo “WANY aONIM "dW3L IV JINOS

g ET HET s 6¢ &E r sgee £9/€/9 £9/15/ 2

Aan1I9NOT aniIL JWIL 31vd NOILYLS



34

JIVYLIN d W0l

0] 0 0’4201

ELSYD  21SYD  TLSYD NSSId

S3ITONY 3JYIM *SOWLY

g 8F LT

30nLTONOT

9L°1
6871
69°1
5P 1
ET'T
L8870
280
ge ¢
Te’'0
€1’ 0
01" 0
TT°0
£0°0

d "JYONI

&t

09
9
8L
8
6
6
00t
80T
10T
201
00T

*1¥S % N3IDAXO

S og

"l TYIa

TT13IMS

g 8T 9t

anliiva

£t

‘IWY “YIg

¥3s

€6 ¥
vE' Y
z0'¢
98" ¢
s
LE*S
¥9°¢
98°G
t2's
06
£2°6

NI9AXO

"SIA

I 00r0

JWIL

15°L2

ot 'Le
91" L2
96'9¢
0g'ge
9L 9e
99792
15'9e
£0'se
LL gz
LL*Ge
gL'¢ce

1-YWOIS

"1WY 3dAL
anoTd

266" PE

EEL FE
ESP HE
2LG P
FLS ¥E
2LO" 6t
tE6E"GE
91E"GE
get 'S
AR
GE&eg
616 GE

ALINITYS

91

FHOI3H
"WINY

£9/8/L
3Lva

gLe
I1°€
L6t
887§
Le L
068
26 1T
L2 ET
EL7ET
16°G6T
89°LT
0L"LT
TL LT

“di3l

¥ 1

'dS "yId
aNIM

88t
062
¢60
£68
€69
LEY
Ogc
881
66
[
8¥
%/
0

HLd3

94T

T
T
T

NNV A A A A A A

a LS¥)

g'el belr

A0 13M HLd3Q
"dW3l ¥IY  JINOS

£9/85/29

NOILYLS



35

JIVYLIN d W10l

S 0T Ccrocot

£1SYD Z1SYD TI1SW) JWNSS3Iud

SITINY FHIM “SOHLY

g ¢ ESET

3ANLTONOT

I0° ¢
6L°T
B!
€L T
AR
§6'0
GG 0
or' o
iy 0
LT'0
+1°0
ET"0
60°'0
S0°0

d "9HONI

6F
£S
65
g9
Cg
<3
16
6
)
FOot
901
20T
10t
0ot

"1¥S % NIZAXO

g e

"Wy THId

RRELN

g 9t 9¢

E(ITRER

€

1t

"Wy TYI0

v3s

99t
298°¢
91 't
6%
(7% N
LE'G
r° &
s
1828
8¢
aL¢
ot ¢
9E° &
pg'g

N392AX0

*SIA

r 0160

IWIL

66 42
9v'Le
oE-le
60" Le
t6'9¢
9879¢
Li*9z
g9°9¢
g9°'9¢
gr'9ze
0e’9z
8L'¢2
6L°62
Li*Ge

1-YWIIS

4 9

"1WY 3dAL
anona

A% 4
TR 45
N8 An A%
got ¥t
L86 " PE
122
£90°GE
OLg et
¥9¢ ¢t
FAZ )
gev St
0666t
009" 4t
T6G 4L

ALINITVS

9t

LH3I3H
"W3NY

£€9/¢/L

31vd

8L'g
FEE
9t ¥
9’9
Le' 8
¥0"6
68 1T
TiL'2T
00° €T
L& et
95741
E8 LT
G8°LT
06" LT

“dW3L

4 1T

‘dS "d1a
aNIM

1947
ez

94501

¢98
Els
est
gs¢
861
081
00T
Sl
0%
5e
0

T
T

EAVAN N o\ B a VI oV I o VR o VIR oV I o, B I B o B B )

H1d3d 15¥D

8Lt

T'9T 905t

A0 13M Hid3a
“dWIl ¥I¥Y  JINOS

©

9/65/20

NOILWLS



36

1611 16 vL'E 85 L2 196" ¢ L'z LSPT T

681 < 26°¢E or*Le CCLb e 92" € OLET 1

gL't 66 8Tt gLz 80P ' ¥¢ 62"t LL0T 1

. SbT 99 by 60°L2 Lot ¥t A 288 1

g0'T 2] 26 26°92 6L5°HE 52°8 189 1

L6°0 L8 2576 88°92 T99'PE - $6'8 06t 1

£9°0 68 8E'S 2692 290°'¢¢ 65701 00% 2

£$'0 173 ¥6° S 0L'9e 290°¢¢ 6L 11T 00z 4

v o . v6 Lv"s 25°'92 8PT"CE 1621 051 z

£¢ 0 L6 05 ¢ 6 92 El AL TP €T 00T 2

£2°0 <ot F8° & 0E°9¢g 682°¢¢ 65 b SL Z

81’0 ¢oT 4 2p'se LPE'SE T6°9T 0% Z

6T 0 +0T T6°¢ 6L°6E OTE "¢E 26°5T 42 [

6070 €0t steg 8L°Gg GIE "SE - L6751 0 4
ALVHLIN d WLOL d "9HONI *1¥YS % N3IBAXO zuo>xo 1-YWIIS >thH4<m “dWil H1d43Q 15Y2
g o1 e teot b T2 oz It 9 8 9 9T . € IT  0'LT 0'ET TeTS
€1SYD  2iSYD  TLSYD 3HNSS3Iud "IWY IO CLWY CHId ‘IWY  3IdAL  1HDI3H ‘dS "HIQ  AMQ@  1IM HLd3a
SITINY JHIM *SOWLY T13IMS vas “SIA. anoTd " WANY ONIM “dW3l 4I¥  JINOS

d 5S¢ CeT S S 9f I ZIeT €9/¢/L £9/09/29

30n1IBN0T 3anLIiv JWIL ilva NOILVLS



37

6°1 . 0S 0L'€ 19°Le 166" bE 69°2 ZebT 2

v8° 1 2s 28°¢c 26° Lz 126 e 00°€ 982T z

08" 1 <T'¥ 8¢ 060T g

66° T <L 0T’ Sz’ Le 605" PE vi'e 269 z

221 98 bs'G | L0 L2 £69'¥E 267 L 69 .

81" T L8 67" G 88°92 L69°vE <16 <6t z

8" 0 £6 266 9L°9% 221 4¢ 1411 00 1

950 96 05§ 1999z 616°4E 1621 002 1

vErO g6 Ev°S 19°92 £1€°4E 61°€T 05T 1

0c* 0 86 0676 1$°9¢ 68£°4E 96°€1 00T 1

¢z’ o £01 €L°G 9£'9¢2 ¢ge se ¥9°' b1 Gl T

€0 - €01 Sbrs b6z $05°¢E 16791 0% 1

£1°0 90T ogstg cg'se 905°¢€ 08" LT gz T

10 90T 556 rgrse 216" GE LE" LT 0 I
FIVHLIN d Tviol d "940NI *1¥S % NIDAXO NI9DAXD L-YWIIS ALINITYS "diWdi Hld3d 1S¥d
0 ¢ s°gzol v 22 2 2T 9 S 9 9T b 2T 09T 0'ET TLLT
£1SYD  ZASYD TISYD INSSIUd LWV "I Ty TdIC "1WY  3dAl  1HII3H ‘dS "¥I0  AHQ 13IM Hld3d
ST9NY TYIM " SOWLY Tans vas ‘SIA ang1a  CWANY ONIM  “dWAL W1y 9INOS

T L€ 9ET s zv 9¢ £ eIt €9/8/L £9/19/20

onLIN0T - 3anL1LY7 IWIL 3LV . NOILYLS



38

ALVALIN d 710l

ot 68201

ELSYD 21SVD  TISW) JFunss:
SITINY IN "SOWLY

L0 981

3ANLI9NOT

0o1'T
T6°0
e 0
LE'0
8e"0
¥eo
ee'o
t1°'0
el o
90° 0

d "OUONI

14

18
98
L&
cé
g6
001

© 90T
yOT
€01
€01

*1¥S % NIDAXO

cc c

£l

d LWV “YIQ LWy “HdId

5

TI3MS

§e gE

ANLIIVT

¥3as

T2'S
r's
19°¢
r°s
1A
1976
4
Ly s
74
oF*s

NIDAXO

"SIA

L erét

JWIL

v6°92 CLS e T1°8
8892 £89°vE 90°6
0L" 92 6v2 SE bs 2T
¥9°92 pEE e ST'ET
66'92 60€"SE 62°€T
6¥'92 9%E *SE £6°€T
0£° 9z 99€*CE L8 P1
E6°Cg 001G GE 96°91
18°62 vt GE 2 LT
18°62 66" GE Sre LT
1-YWOIS  ALINITYS "dW3L
g 9 9T A
LW 3dAL . IH9I3H  °dS ‘Ml
anold “WINY aNIM
€9/¢/L
va

0¢9 T
0064 T
00g T
Q02 T
06T 1
00T T
Sl 1
o< T
¢z 1
o T
H1d30 152
Q'8T 09T LG9
A¥O 13M  HLd3d
“dW3L ¥4IV IINOS
£9/29/20
NOILVLS



39

-

12°0 . 84 ¥ s 6f'ge gt <t 0E'vT 0ot T

$T°0 o got 8t ¢ 11°92 SE8°GE L2 LT oL T

P10 0T AR 092 9¥g Gt 85" LT 09 1

£€1°0 roT £F'G £0°92 C19:- 34 99" L1 0% 1

gL 0 £01 Ze'a g96°‘s¢e G6L"GE 9L LT qe T

§0*0 €01 L8°6 v65e 0LL"SE pLTLT 0 T
JVILIN G d T¥10L  d "DYONI *1¥S % NIDAX0  NIDAXO  L-YWDIS  ALINITWS *dW3l Hld3a 1SY2
q 2° 0201 "4 (14 4 0T 8 8 9T 174 0T L'9T ¢t'vT LIT
€1SYD 21SYD TISYD JNSSIdd  CLWY  CHIQ CIWY  "¥Ia ‘LW 3dAL IH9IH  °dS IO AYG 13IM HLd3a
SIINY FHIM " SOWLY T13IMS ¥3s *SIA anola " WaANY ANIM  "dW3l ¥I¥  JINOS

% 20 9fT s 05 &% £ 02EZ £9/¢/1 €9/€9/29

3ANLI9N01 aniIivi JWIL 3lva NOILYLS



40

10
10
AN .
900
C0'0
JIVELIN  d WI0L  d “9YONI
0 0'8T0T ,
€ISYD 2ISYD TISYD FNSSIWd  “lWy  -HIa
SITONY IUIM " SOWLY T13ms
q 00 O9tT g g Gf
- 30NLIBNOT 0NLIIVT

€6
66
0T
0T
20T

‘1¥S % N3IDAXO

£ 8T
‘LW "Y1
¥3s

ce*g
0¢°4
866
62'%
QE’S

NIDAXO

"SIA

r sv1o
T IWIL

gG’ge 99¢ “G¢E
$tr*9z 22y S
9c°5¢ cgy’qt
go'se oLg'&te
2092 L98°6¢E
L-VWOIS  ALINIWS
0 , 9t
"IW¢ 3dAL  LH9IFH
anom “WINY
£9/¢t/8
31Y0

TLUET 08 T
8L ¥ <9 T
£0°¢1T o 1
gL LT gz 1
€L° L1 0 T
*diWdl Hld3d 15¥)
€ bT 0°LT O°'ST 16
‘dS "dI0  AdMQ 13M HLd3d
aNIM “dW3l ¥IV  JINOS
£9/¥9/e9

NOILWLS



41

€0 6 cges 56 g¢ 615 GE Le'vl 09

I
TAN g6 Fz's gt 9e 809" GE EL FT 0% T
01" 0 rot by g €792 tEQ’ 9¢ LO"LT gz T
£0° ¢ zot e o€ 9z 920" 9€ LO'LT 0 1
JIVHLIN d W0l d "JHONI *1¥S % N39DAX0 NIJAXO 1-VYW9IS ALINITYS "dW3l H1d3q 15¥2
g 078101 z 11T 9 91 € TT  0°LT 0°ST 6L
£LSYD 2LSYD TiSYD J¥NSS3IUd  CLWY  dId LWy "dId ‘LY 3dAL LH9I3H 'dS "YI0  Add 1IN Hid3d
SITINY JHIM *SOWLY T13IMS v3s *SIA anoia "WANY aNIM “dW3l HIY  JINOS
a 00 9fT § G0 SE L CoFO €9/¢/8 £9/59/20

3anLIYNOT anLilvd WIL 1Lva NOILYLS



60°D
gL' o
So0'Q
€0°0
01" 0

42

LVYLIN d Lol d "OYONI *1¥S % NIDAXO

0 €°L10T T 81

ELSYD 2LSYD TISYD JNSSIYd 1wy "dIa

SITONY WIM * SOWLY T13MS
d 0 9¢T S 00 €<t
. '30NLTBNOT AgNLILY

c0T
7OT
80T
80T
#0T

LWy

8e’'s
ge'g
BE'S
BL'G
g£ 4

N39AX0

“STA

og'9c
BT 92
61792
§T'9¢
LT'92

L1-YWBIS

"1WY  3dAL
anoml

66T 9E
P17 9¢
£60°9E
LLo* 9%
890°9¢

ALINITYS

ot

1HOI3H

"WaANY

T6°LT
88" LT
VL LT
SLTLT
9L° LT

"dWil

€ 0T

‘dS "HIa
aNIM

or T

0g 1

0¢ T

0T T

0 1

Hld3d 1S¥d
0°LT 0°9T #b
A4 13M  HLd3C
"dW3l d1¥  JINOS

£9/99/e0

NOTLYLS



43

co'e 00T 98" ¥ ve' 9z T2E"LE LL 0z 0t 1
700 G0t 80°¢ ¥€'oe 126" LE LL oz 0z I
0’0 01T A rL'og gTIE " LE gL' 0¢ ot 1
£0°0 901 TG AT 00¢ * LE 6L 02 0 1
IVHLIN d 7101 d “SYONI "1¥S % NIDAXO NIDAXO L-YWIIS ALINITYS "dW3l HLd3d 1Sv2
0 g L10T 3 L0 9 9T £ L0 Q'6T 0'91  OF
ELSYD 21S¥2 TLSYD 3UNSS3dd  CLWY  THId CIWY "HIQ LW 3dAL IHIIIH *dS ‘¥I0  A¥Q I3M HL43Q
SATINY JHIM *SOWLY 113IMS vis *SIA anoid "W3NY aNIM  “dW3L ¥Iv  JINQS
4 36 98T g <b vE £ LEia £9/£/8 £9/L9/2n

3anNLIDNOT 34nLILY7 JWI1 a1va NOILYLS



44

£Q'0
£0°0
£0'0
£0"0

JIVHLIN - d V101 d "DHONI

0

ELSYD ZLSYD T1ISYD 3dnsSSid
SITONY FUIM *SOWLY

1 b 9tT

- - - 3ANLIDNGT

‘WY Y1
113MS

g 0t e

J0NL11v7

01
01
cot
00T

*1vS % N3IDAXO

c 60

TIWY HId
¥3s

BO" &
90°G
08't
6L

N39AXO0

*SIA

r s¥60

IWIL

F8 oe
t8'9e
L8792
£€6°9g

1-YWIIS

0

“LWY 3dAL
anom

018" LE
TTg'LE
808" LE
6LL°LE

ALINITVS

91

AHIT3H
*WINY

£9/¢/8
aLva.

ee " oe
Te 02
oL 1e
FE'Te

"dh3l

4 T

*dS "HId
ONIM

O£ T
0z 1
0T T
0 1
HLd30 15¥)
gt

Ad0  13M HLd3d
"dW3L dI¥  JINCS

£9/89/20

NOILVLS



45

20’0
e0' 0
ARV
¢ 0

JLVHLIN d T¥L0L 4 "DHONI

0 g§'sqT0T

£1SYD  2LSYD  TLSYD NSSIYd
SITONY FHIM *SOWLY

g 95 9¢T

. 3ANLIINOT

66

0T
£0t
£0T

"1VS % NIZAXO

"Wy "dlId

S

113IMS

ST FE

A0NLILYT

T Lo

‘I "HIC
v3s

bLy
g6t
g6’
26t

NIBAXO

*SIA

L OETT

JWIL

gt 9e
6t 92
b 9e
8t '9¢

1-YWIIS

0

"Ly 3dAL
ano1d

6L LE
£€9°LE
1€9°LE
€€9° LE.

ALINTTYS

9T

LHOIJH
"WINY

£9/£/8
31¥a

Sy 1E X 1

Sv° 12 02 T
- 1RA o1 1
_6v°12 0 T

"dWil Hl43d 15¥2

£ YO0 0'02 L'9T &€

‘dS "¥YI10  A¥Q 13M  HLd3d
GNIM  “dW3l ¥IY  DINOS

€9/69/25

NCILYLS



46

20°0
¢0'0
20’0

ALVYLIN d TYLOL d "OYONI

0 0101

E€LSYD  2LSYD  TLSYD  3dnsSS3Iud
SITINY F4IM “SOWLY

g 80 LfT

3ANLIINGT

o] Qo

"Wy "dId
T13MS

S 00 bt

IANLILYT

c0T
£0T
¢01

"1¥S % NIYAXO

0 00

"1y "dld
¥3s

N39AXD

*SIA

I o1et

IWIL

6L°9¢
08 9z
¥L°'92

L-YWIIS

“IWY  3dAl
-ano1l

£EST 8E
TGT' 8¢
PP 8E

ALINITVS

9T

LHIIIH
"W3NY

€9/¢/8
11y

b¥ T2
ov°Te
181

“dWIL

Q (&10)

'ds "dIq
aNIM

ST T
01 T
0] T
Hld3q 15¥)

1'12 2'4T 91

Add  13M HLld3a
“dWIl IV DINOS

£9/0L/29

NOILYLS



47

vo' o
€0'0
£0°0
£E0° 0O

JIVYLIN d VL0l d "JdONI

o orerot

£LSYY 21SYD TLS¥Z JUNSsS3ud
SITINY JHIM " SOWLY

g ¥ SET
3ANLIONOT

LWy "Y¥Id
T1IMS

§ 08 vt
EN[IRS R

FOT
0T
601
L0T

"1¥S % NIDAXO

"Ly THId

PER

86" ¥
00" ¢
2%
01" 4

NIDAXO

*SIA

r 8091
JWIL

LG'9%2
I6'9¢
Fr o2
pe’9e

1-YWITS

"LWY 3dAL
anoml

L18" it
£69°LE
gT9" Lt
AS A

ALINITYS

9T

L1H9T3IH
"WaNY

£9/t/8
a1va

1212
61" 12
ge'le
0g'Te

“dW3l

I 0T

‘dS "yId
aNIM

st
0¢
0t
o]

—

HLd3d 1S¥d

0'2¢ 0'8T &8F

A40 13M Hld3g
‘dW3l ¥4IV JINOS

€3/1L/2D
NOILVLS



po° 0 00°¢ 6061 o

1
“g0'0 00°¢ 18761 0f 1
z0'0 : 4% 8L"6T 02 1
20" 0 T2'6 8L°6T 0t 1
zZ0'0 TR 6702 - 0 1
JLVY1IN d L) d "OUONI “IVS % NIDAXO NIDAXO 1-vWIIS ALINITYS *dWil Hld3q 1579
0 .0°2T0T 3 9 91 T 60 0'Tg 0°02 34
E€LSYD 2iSYD TISYD 3JuNSSIdd LWV "HIQ C1Wy  "dIQ ‘1N 3dAL  1HDI3H 'dS "HIQ  AMd L13M  HLd3Q
STTINY FYIM *SOWLY T13MS v3s *SIA anocl "WANY QNIM "dW3l IV JINOS
95 9€T g £S5 € £ 028t €9/¢/8 £9/2L/2D

- - 3anlIsNon - - 3ANLIAYT - JWIL - 3lva- - T : ‘NOILYLS



49

10 20T
er’C 10T
1° 0 €0t
60°0 0t
6C'0 ¥0T
ALVYLIN d 101 d "OYONI "1¥S % N3IDAXO
0 92101
€1SYJ 2iSYD TLISVYJ INSSINd "INV "dI0 "1k "dId
SITINY FUIM " SOWLY RELM vis
g 6t 9tT S 05 bt
JANLIINOT 30nLIL¥1

Le'v
L6 v
FO"S
60°6
80°¢&

NIDAXO

*SIA

r Ev6t

IWIL

€€ 92 08T" LE
og'9z G80" LE
62792 EPDLE
L2'9g 110" LE
L1 92 260" LE
1-¥W9IS ALINITYS
9 g 91
LWy 3dAL LH9IFH
ano1l ‘WINY
£9/¢/8

1vd

ob° 0z o T
ce'oe ot 1
61702 0z I
vl 02 o1 T
§9°02 0 1
“diW3L GIREY 1S¥9

0°0g 0°8t ot

‘dS "MI@  AMQ@ 13 Hid3d
ONIM "dW3l ¥I¥  JINOS
E9/eL/eo
NOTLYLS



50

ALVHLIN

ELSYD ZLSYD TISYD 3yNSSIud
S3TONY TAIM

d W10l

0]

TSOW1Y

4 c¢ 9ttt

40NLT3INOT

d "9YONI

iAWY "YId
1T3IMS

S Lt PE

IENLILY

T0T
10T
¥0OT
£0T

‘LW ¥IG

"1YS % N3IDAX0

¥as

4
€6t
L0°S
66 %

N39AXO

*SIA

r 0012

JWIl

6€£° 92 LEE ' LE
LE'9e oge LE
FA 3 T oTe" LS
81" %¢ L6T'LE
1-YWoIsS  ALINITYS

g q 9T
‘LW 3dAL  LH9IIH
ano1y *WINY
£9/t/8

_ 3Lva

£9°02 ¢E 1
§5 0z oz 1
L6 02 ot t
20" 18 0 1
“dW3l HL43d LSY)
o
“dS "Y1 AdQ L3M H1d30
aONIM “dW3l ¥IY  JINOS
€9/ i/ 2

NOILYLS



51

Lé'¥y

OT"S
JLIVHLIN d L0l d "HONI *1¥S % N3I9AXO NIBAXO
0 0°E10T L
E1SYD ZISYD TISYD INSSIUd LWV “dI0 LWV “d1a
SITONY JUIM *SOWLY T13IMS v3s “SIA
4 60 9¢&T S vy Pt I Ogee
JANLIONCT 3anLILY JWIL

ge 02

§9'02
1-YWIIS ALINTWS . “dWil
T ¢ 91
LWy 3IdAL  IHOIFH  "dS "HIQ .
anoyl *WINY ONIM
€9/¢/8
31va

BT T
o T
H1d43Q 1SY)

002 0'gT 02

AMO 13K HLd3Q
“dW3al HI¥  JINOS
£9/SL/ 2o

NOI1V1S



I

2,

3.

=

10

11.

14,

15.

17.

18.

19.

20.

21

22

23,

24,

25,

OCEANOGRAPHICAL CRUISE REPORTS

Oceanographical observations in the Indian Ocean in 1959. H.M.A.S. Diamantina Cruises
Dm1/59 and Dm2/59,

Oceanographical observations in the Indian Ocean in 1960. H.M.A.S. Diamantina Cruise
Dm1/60.

Ocecanographical observations in the Indian Ocean in 1960. H.M.A.S. Diamantina Cruise
Dm2/60,

Oceanographical observations in the Indian Ocean in 1960. H.M.A.S. Digmantina Cruise
Dm3/60.

. Oceanographical observations in the Pacific Ocean in 1960. H.M.A.S. Gascoyne Cruises

G1/60 and G2/60.

. Occanographical observations in the Pacific Ocean in 1960. H.M.A.S. Gascoyne Cruise

G3/60,
Qceanographical observations in the Indian Ocgan in 1961, H.M.A.S. Diamantina Cruise
Dml/sl.

. Oceanographical observations in the Pacific Ocean in 1961. H.M.A.S. Gascoyne Cruise

G161,

. Oceanographical observations in the Indian Qcean in 1961, H.M.A.S. Diamantina Cruise

Dm2/61.

Oceanographical observations in the Indian and Pacific Oceans in 1961. H.M.A.S. Gascoyne
Cruise G2/61.

Oceanographical observations in the Indian Ocean in 1961. H.M.A.S. Digmantina Cruise
Dm3/61.

Oceanographical observations in the Indian Ocean in 1962. H.M.A.S. Diamantina Cruise
Dml/62.

Oceanographical observations in the Indian Ocean in 1962. H.M.A.S. Digmantina Cruise
Dm?/62.

Oceanographical observations in the Indian Ocean in 1962. H.M.A.S. Gascoyne Cruise
Gd/62.

QOceanographical observations in the Indian Ocean in 1962. H.M.A.S. Diamantina Cruise
Dm3/62.

Oceanographical observations in the Pacific Ocean in 1962, H.M.A.S. Gascoyne Cruise
G5/62,

Oceanographical observations in the Indian Ocean in 1962, H.M.A.S. Diamantina Cruise
Dm4/62.

Oceanographical observations in the Indian Ocean in 1963. H.ML.A.S. Gascoyne Cruise
G1/63.

Oceanographical observations in the Indian QOcean in 1963, H,M.A.S. Gascoyne Cruise
G2/63.

Oceanographical observations in the Indian Ocecan in 1963. H.M.A.S. Diamantina Cruise
Dm1/63.

Oceanographical observations in the Indian Ocean in 1963. H.M.A.S. Diamantina Cruise
Dm2/63.

Oceanographical observations in the Indian QOcean in 1963. H.M.A.S. Diamantina Cruise
Dm3/63.



