Addi tional information to the
Brief descriptions of the physical and chem cal data
(Mari ne Hydrophysical Institute)

A. Physical data
1. Measured paraneters.

Depth (H) of the nmeasurenment, tenperature (T) and salinity
(S) were obtained wth Nansen Bottles, and CID systens.

2. Units.

2.1. Tenperature - Celciumdegrees, Salinity - practica
salinity units (PSU), Depth - neters.

2.2. These tenperature scal es wer e used during the

nmeasur enent s:

from 1948 to 1970 year - |PTS-1948

from 1970 to 1990 year - |PTS-1968
And next salinity scales were used

before 1969 year - Knudsen's scale wth salinity calculated
fromchl ori ne neasurenment (d, promlle).

Sk =1,805 A + 0,03 (promlle); (1)

from1970 to 1982 year - R Cox's salinity scale (1969) with
salinity calculated fromrelative conductivity R15:

S = -0.08996 + 28.29720*(R15) + 12.80832*(RL5)"2 -
- 10.67869*(RL5) "3 + 5.98624*(RL5)"4 - 1.32311*(R15)"5 (2)

3. Methods and devi ces

3.1. The standard hydrol ogi cal methods were used to produce
t he hydrol ogi cal data
- Nansen Bottles with deep-sea reversing thernoneters;
- CTD soundi ng systens.

3.2. For salinity determ nation before 1969 the argenonetric
titration fromthe chlorine was wused wth salinity calculated
from Knudsen's fornmula (1). The finish of reaction was obtai ned
fromvisual observation of the indicator color change. Errors of
estimation of the chlorine observations on aboard condition were
no nore than +-0.015 pronmille, and fromsalinity - no nore than
0.025 promlle with confidential probability 0.95.

From 1969 vyear salinity was determ ned by nmeans of
| aboratory electrical salinity-neter Gw65 and it was also
calculated fromformula (2). Error of estimation of the salinity
in water sanple was no nore +-0.02 promlle wth confidential
probability 0.95.

3.3. Tenperature observation during batonetric casts was
provi ded by neans of Deep-sea reversing thernoneters - DSRT

Root nean deviation of the tenperature observation was
0.015 degrees. Total tenperature observation error was +-0.04
degrees with confidential probability 0.95.

3.4. Depth observation during batometric casts was provided
by nmeans of DSRT. Root nean deviation of the depth observation
was 3-5 neters fromO to 1000 neters depth and 0.5 percents from
over 1000 neters depth.



3.5. CID-sounding systenms were used for t enper at ure,
salinity and depth observations from O to 2000 neters depth.
Device types are [ISTOK-3, |STXK-4, and | STOK- 5. Cenera
characteristics of those are in table 1

Tabl e 1.
Par anet er s : | STAK - 3; : | STXK - 5
: | STXK - 4 :
1. Pressure, dBar
- Range 0 - 2000 0 - 6000
- Sensibility 0.5 0.5
- error, % at confidential
probability a=0.95 0.25 0.25
2. Tenperature, Deg.C
- Range -2...+435 -2...+435
- Sensibility 0.01 0. 0025
- Static error at
confidential probability
a=0.95 +-0.03 +- 0.025
- Tenperature sensor
inertia, sec 0.4 - 1.0 0.2 - 0.4
3. Relative conductivity
- Range 0- 1.6 0- 1.5
- Sensitivity 0. 0004 0. 00006
- Error at confidenti al
probability a=0.95 +- 0. 001 +- 0. 0007
4. Salinity, UPS
(cal cul at ed val ue)
- Range 0 - 40 0 - 40
- Sensitivity 0. 018 0. 003
- Static error at
confidential probability
a= 0.95 no nore 0.04 no nore 0.03
5. Sampling Frequency, Hz 0.7 4

4. Expert's estimations criteria

4.1. Tenperature and salinity profiles were subject of the
expert's estimation.
Main criteria used:

- static vertical stability of the water mass:

- excess of the dinamcal error of salinity neasurenents
over the predefined |evel (the dynamical error is the error due
to the different inertia of the salinity and tenperature sensors).

The static stability was determined using additionally
cal cul ated density anonmaly Astp. If the difference between val ues
Astp(i+1)-Astp(i) is negative and absolute value of it is > 0,02
kg/ m3, then quality flag "4" was introduced for the (i+1) value
( (i+1) value corresponds to the bigger depth).

The sane quality flag was introduced if one or nore values
differed from upper and |ower values nore than 0,02 kg/n3
(positive spikes).

** Al values with quality flag "4" are wong and cannot be
*x used!

If the negative difference of the adjacent values was in the
range (0.02 .... 0.01) kg/m3 then quality flag "3 was
introduced. It can be natural variability or instrumental error
of the CTD- probe.



Negative density differences wth value below 0.010-0.007
kg/m3 didn't mark for | STOK-3 CTD- probe system

Negative density difference wth val ue below 0.007-0.004
kg/m3 didn't mark for | STOK-5 CID- soundi ng system

Val ues were mar ked also with quality flag "3", where
dynam cal error of salinity nmeasurenent could be nore than +-0.04
PSU wi thout density inversions. These marks, in general, are

in seasonal and main thernocline.

Data with quality flag "3" can be used depending on the user
t asks.

Experts: V.I|.Zaburdaev, A.F.Ivanov

B. Optical sounding device
Logarithm c Photoneter-Transparency Meter

Logarithm c Phot onet er - Tr anspar ency Met er (LFP) was
devel oped at the Laboratory of Optical Oceanography of Marine
Hydr ophysical Institute, Sevastopol. This instrunent is used for
measuring t he attenuation coefficient of directed 1light
(transparency) of seawater w thin narrow di apasons of visible and
near ultraviolet regions of the spectrum Wth the aimof
reduci ng systematic errors of measurement due to the secondary
di spersion of light in water, the optical circuit "lens pin hole"
is used, which permts the angle of vision of the receiver to be
brought up to 15-30 mn.

The seawat er attenuation nmeter is designed for taking
profile of optical properties of ocean water. The output of the

nmet er is anal ogous si gnal proportional to the seawater
attenuation coefficient. The i nstrumnent is desi gned as
doubl e- beam photoneter with the single photo-receiver alternately
irradiated with a neasuring and a reference I|ight beans. The

photoneter allows to record vertical profiles of attenuation
coefficient c(z) in eight narrow intervals in visible range
dependent on dept h.

Absolute values of the attenuation coefficient are given in
1/ nmeter at the decimal |ogarithm base.

SPECI FI CATI ONS

1. Range of neasured attenuation, 1/ m 0.01 - 1.0
2. Used wavel engt h, mkm 0.36 - 0.65
3. Spectral bandw dt h, mkm 0.01
4. Error, 1/m 0.01
5. Instrunent optical base, m 2
6. Field-of-vision angle of

phot or ecei ver, angul ar nmn 30
7. Depth of subnergence, m 1000
8. Power consunption, w 15
9. Wi ght, kg 45



C. Hydrochem cal data

Hydrochem cal information of R'V "Mkchail Lonmonosov" and RV

" Academi ci an Ver nadsky" of Mari ne Hydrophysical institute,
received in the Indian ocean from 1966 to 1981 (9 «cruises), 1is
presented in this data set. In general , hydrochem cal data

i ncl ude informati on on di ssol ved oxygen (Q2), inorganic phosphates
(PO4), silicates (Si), nitrates (NO3), nitrites (NO2), pH values
(pHv), and total alkalinity

Verification of data sets on PC conputer has been done to
recei ve the answers for two questions:

- Are there any misprints? (Msprints have been corrected
i medi atel y);

- Are t here any di sagr eenent bet ween the vertica
distribution of paraneters on individual oceanographic stations
and our understandings of processes responsi bl e for t he
hydrochem cal structure? (As result of this work sonme data in data
sets have been noted as not very reliable).

In general, the anmount of data, noted as not reliable, is | ow
(2 - 5 points for individual hydrochem cal paraneters for every
cruise). The highest anmount of such "not reliable"” data has been
revealed for the 11-th cruise of RFV "Academ cian Vernadsky" (about
20 points).

Di fferent mnethods wer e used to det erm ne t he sane
hydrochem cal paranmeter in different cruises and it should be
recogni zed to anal yze and conpare information of this general data
set correctly.

The next nethods were used:

1. Dissolved oxygen was determned by Wnkler's nmethod
according to guidance [1]. Since the 1978 nodification of
Wnkler's method [2] has been used.

2. The nethod of Denige and Atkins (with Snd 2 as a reducer
of phosphonol i bdate conplex) was used since 1966 to 1975 (4
cruises) to determ ne inorganic phosphates [1]. Since 1979 (5
crui ses) the method of Murphy and Riley [2] (with ascorbic acid as
reducer) has been using.

3. The nmethod of Millin and Riley (wth nethol-salphite
solution as reducer of siliconolibdic acid) was used since 1966 to
1980 (7 <cruises) [1]. In 22-nd and 24-th cruises of the RV
"Academ ci an Vernadsky" (1980 and 1981) nodification of above
menti oned net hod was applied (with ascorbic acid as reducer) [2].

4. The method of Morris and Riley with reducing of nitrates
wi th copper-coated cadmi umgrains in glass burette was used in al
Crui ses.

5. The method of Giess-llosvay was used to determne
nitrites [1,2].

6. pHv value was determ ned by visual conparison with the
Serensen scale in the 19-th cruise of RV "Mkchail Lononosov".
The reproducibility is+-0.1 [1].

In the other cruises pHneters "pH 262" and "pH 340" were
used to deternine pH value. The reproducibility is+-0.05 [2].



7. Total alkalinity was determned by volunetric nethod of
Bruevich (titration of sanple of water with hydrochloric acid and
flushing it with CO2-free air). The end point of titration was
controlled visually. The reproducibility is+-0.005 nMI [1,2].

FEK-m FEK, or FEK-56 (the type of photoneter) was used to
nmeasure the absorbency of all color solutions.

Units:

@ - milliliters/liter

Alk - millinoles/liter

O her parameters - micronoles/liter
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