Authors’ final response

We would like to take this opportunity to thank the reviewers and the editor for their dedicated and meticulous review, as
their comments and remarks helped us to present and reinforce our research results even better.

Throughout the discussion, we tried to provide structured and detailed answers to all questions promptly. To our
knowledge, all the points raised have already been addressed and clarified. In this final response we will therefore simply
summarize all points and reference the changed passages in the manuscript or supplement for traceability.

A recent question, which was only dealt with indirectly in the manuscript and which did not come up in the discussion, is that
of the significance of dissolved inorganic carbon for seawater density and its measurement. Since this can essential in a highly
accurate density measurement, we took up this question in the manuscript. The related changes in the manuscript, which
are self-explanatory, are found below the referees’ comments.
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Abstract. The determination of salinity by means of eleafriconductivity relies on stable salt proportionsttie North
Atlantic Ocean, as standard seawater, which isimed|for salinometer calibration, is produced tlfien@. To verify the long-
term stability of the standard seawater composiitomas proposed to perform measurements of #rasrd seawater density,
as it is sensitive to all salt components. Thugssidg measurements can detect any change in thpasition of seawater. A
conversion of the density values to salinity carpbgformed by means of a density—salinity relatibm.use such a relation
with a target uncertainty in salinity comparablethat in salinity obtained from conductivity measments, a density
measurement with an uncertainty of 2 & i/ mandatory. In this article, a new density—sglirelation is presented based on
such accurate density measurements. The undedybstitution measurement method is described, tyecmirections for
uniform isotopic and chemical compositions are riguh and the density—salinity relation is preséniéhe comparison of
densities calculated using the new relation withséh calculated using the present reference eqsatibstate TEOS-10
suggests that the density accuracy of TEOS-10 édlsaw that of EOS-80) has been overestimatedieaadcuracy of some of
its underlying density measurements had been aumeed. The new density—salinity relation may Isedito verify the

stable composition of standard seawater by mearsutihe density measurements.

1 Introduction

For almost 40 years, the salirfigf seawater has been indirectly determined by medrlectrical conductivity. Since the
absolute conductivity cannot be measured as a@yras$ required for precise salinity measuremedstf et al., 2010), the
conductivity has been measured relative to thataridard seawafethe conversion to salinity is carried out by meahthe
(relative) conductivity—salinity relation PSS-7®@TS, 1981a and b). In practice, this is achiewechltibrating salinometers
and conductivity-temperature-depth devices usimgdard seawater, which is diluted to obtain thedaootivity of the
potassium chloride standard (Culkin, 1986; Bacoal.e2007) used as conductivity reference. An nd@@nal prerequisite
for the comparability of salinity measurements olegrg periods is, therefore, that the salt propodiin standard seawater
are stable. Unfortunately, this cannot be guarahtae standard seawater is of natural origin.

Recently, the long-term comparability of salinityeasurement results was discussed, with two maiitieleties being
elaborated (Pawlowicz et al., 2016): a lack ofegdility to a long-term stable and ubiquitous refee like the International

System of Units S| and chemical composition valigds in standard seawater. These variabilitiesli&ely to increase in the

3 ‘Salinity’ refers strictly to practical salinitynless there is an exact specification.
4 Standard seawater recognized by the Internatiésgdciation for the Physical Sciences of the Oc¢#&RSO) prepared from seawater
of the Northern Atlantic Ocean.
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coming decades, due especially to the absorptiocadion dioxide into the ocean resulting from acglation in the
atmosphere (Millero, 2007). Both of these deficieae@ntail a risk of inconsistent long-term sajinialues. To remedy the
deficiencies, Seitz et al. (2011) proposed to parfooutine measurements of the standard seawatsitgeln practice, this
would be achieved by determining the salinity standard seawater batch not only by conductivitgsueement but also by
density measurement; the conversion to salinibarsied out in this second approach by means ehaiti—salinity relation.
Since the salinity obtained from density is sewmsito all components of the standard seawateraagghin its composition
would lead to an inconsistency of the “densityrsgff and the “KCI salinity”.

To obtain a reliable statement about the consigtefiche density salinity and the KCI salinity, thbave to be compared
against the background of their uncertainties. rEpeoducibility of the KCI salinity is 0.0004 (Batet al., 2007). However,
this reproducibility is only valid for the time @freparation (Seitz et al., 2010), as, during steragass container material
dissolves in the seawater, which is mainly silioge. Poisson, 1978; Higgs and Ridout, 2011; Uxktlal., 2011). The
uncertainty in the “conductivity salinity” obtaindyy means of a salinometer is at least 0.0022 (earivi2011), and requires
freshly prepared standard seawater for calibrafibe.corresponding values in terms of density @eg1? (for 0.0004) und
1.8 g m® (for 0.0022). The present reference equation aesTEOS-10 (IOC et al., 2010) summarizes the raostirate
density measurements obtained from standard seasaatducted by Millero et al. (1976) and by Poissbal. (1980). TEOS-
10, which implicitly contains a density—salinityation of standard seawater, predicts the densttyan estimated uncertainty
of at least 8 g n? (Feistel, 2008), which is significantly higher th&a.8 g m®, but reflecting the measurement uncertainty in
seawater density at that time.

In this article, a new density—salinity relationgeesented, whereby the salinity can be determimednheans of density
measurement with an accuracy of up to 0.003 fanitak up to 35, temperatures between 5 °C antiC3&nd atmospheric
pressure, which is similar to the accuracy achidwedalinometers. The density was determined byguie substitution
method developed by Schmidt et al. (2016). Becalusevater-isotopic and salt-chemical compositiasswell as the air
saturation, of the seawater samples changed dprégaration, storage and measurement, correctieres applied to specify
the seawater density for uniform conditions; theserections are of the same order of magnitudehasnieasurement
uncertainty and are therefore essential for higlusy. The corrected density values were usediseldp a density—salinity
relation. The comparison of densities calculatedriaans of the new relation with those calculatedngans of TEOS-10
suggests that TEOS-10 predicts densities signifigamo high by up to 15 g M. The deviations increase systematically with
salinity. A plausible explanation was found in thesign of the flotation densimeter (Millero, 19@@at Millero et al. (1976)
used for their measurements obtained from starskadater.

The new density—salinity relation may be used t@léy verify the stable composition of standaréwater by means of
routine density measurements. On the one handgtieemination of salinity by means of conductivityetroactively ensured

in case of consistency; on the other hand, in ohseonsistency, a need for action is demonstrated
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2 Density measurements

Determining salinity by means of conductivity me@sunent is supported by the relations of PSS-7&1&welop the density—
salinity relation in such a way that it is consigteith PSS-78, the density measurements have tbtaéned from seawater
whose salinity determination is consistent with $aénity determination of the seawater used tcetigyPSS-78. In addition
to the consistency of salinity determination, tbewaacy of the density measurement is decisive ridre accurate the density
measurement is, the more accurately the salinitybeadetermined (by means of the density—salieiigtion). To achieve an
accuracy in the density salinity that is equahi@t in the conductivity salinity, a density uncertaof 2 g m3is required. To
this end, substitution measurement with a vibratirge densimeter relative to a water referencebwsh proposed (Wolf,
2008) before a substitution method specificallydeawater was developed and validated (Schmidl, &04.6).

In this section, the preparation of the seawateasueed and the determination of its salinity arecdbed. The consistency
of the salinities determined in the present, whisdre used to develop the density—salinity relatioith the salinities
determined in 1978, which were used to develop P&Ss discussed. The substitution method andpparatus used for the
density measurement are briefly outlined, as tteyehalready been described in detail by Schmidt.eEhe uncertainty in
density is discussed with regard to the uncertaintgalinity obtained from a density measuremert #re subsequent

calculation by means of the density—salinity reladi

2.1 Substitution method

In a substitution method, a sample (= seawatet) ait unknown density and a similar, well known refiee (= water) are
measured (ideally, at the same time) using the sa@asurement device (= densimeter). Deviationsdmteasurement results
caused, for example, by a drift or a temperatusgatien can be corrected, as they cause similaceffon seawater and on
water. As a result, the measured densities of deawad water have similar deviations from thaietvalue. The difference

equation for calculation of the corrected dengionf the measurements obtained from seawater ared isat

sw HO _  sw H,0
Psubs — Pref = Pmes ™ Pmes (1)

H2O

where pS¥ and p,,2; are the measured seawater and water densitiesphdand szo

et are the corrected seawater

(substitution) density and the well-known watererefice density. If the absolute seawater densitieisrmined from a

H2O

substitution measurement (by calculatii,— p22 + pH2©

i ), the result includes the uncertainty in the watference

density. By contrast, if the seawater density iedato water is determined (by calculatipgl.— p,THéS), the reference

uncertainty is not included.

The water reference density was calculated usiagtiuation of state developed by Wagner and PIQ@®J2A description
of the calculation is given in Appendix A. The nefece density uncertainty is 1 ghfior atmospheric pressure, 10 grfor
pressures up to 10 MPa, and 304 for up to 100 MPa. The uncertainty in a correctedwater density resulting from a
substitution measurement mainly depends on theriaicty in the water reference density, but alsotlwa similarity of
seawater and water in terms of their relevant tlo@hngsical properties, as well as on the stability Bnear characteristics of
the densimeter used. It should be noted that trealtity is regularly checked in measurements oereete liquids with
densities between 700 kgfrand 1600 kg n¥; furthermore, the linearity was particularly valtdd in the seawater density
range by means of comparison measurements agamglrastatic weighing apparatus for both the deegténs used for

atmospheric and high pressure; details have beemn gy Schmidt et al. (2016).
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2.2 Materials
2.2.1 Reference water

The water used as the reference liquid in the Bubeh measurements was prepared using tap waier Braunschweig,
Germany. It was purified using a reverse osmosiduiey an ion exchanger, and a 0.2 um-filter. Itstpwas checked by
measuring the water conductivity at the outlet oé filter; the conductivity at 20 °C to 25 °C walsvays lower than
0.1 uS cmt. The water was degassed by boiling it for halthaor under minimum power. Immediately afterwardisyas
poured into borosilicate vessels that were sealedhot state. This water was used for measuremeststhe course of one
week. The reference water-air saturation was 20itVbam uncertainty of 10 %. The isotopic abundarmafedeuterium and of
oxygen-18 against Vienna Standard Mean Ocean Water —59 %0 and —8.5 %.. The abundances were meakafert and
after degassing and no significant differences wietd. Details that have been given by Schmidalet(2016) are

complemented by the digital supplement to thiscketi

2.2.2 Seawater

All seawater samples were obtained from Ocean Bfiteimternational Ltd. (OSIL), Havant, UK, whicilso determined the
salinity values. Samples with salinities of 10, 80¢d 35 were taken from batches 10L13, 30L15, dx8P

Additionally, diluted seawater with salinities af B, 20, and 25 was studied. These seawater lsat@re prepared using the
same procedure as that used for the standard katdtiesalinities 10 and 30: First, a large amaafratural seawater (as
used for the preparation of standard seawater)dilated with water until its salinity was approxitaly equal to the target
salinity. The raw salinity was determined using adified 8400B Autosal salinometer (Bacon et al.020 Then, for
calibration, a set of five samples per salinity whtined by means of weight dilution of standaaveater (from batch P154
with a salinity of 34.9962). The balance used hagaalability of 0.1 mg and was calibrated usingglvestandards traceable
to the National Physical Laboratory, Teddington, (B Childs, personal communication, 2017). Then#igl was again
determined by the Autosal salinometer, on the amhand by means of the weights of the standawdater and the water
used for dilution on the other hand. The deviatiousd between the salinometer salinities and thight-calculated salinities
were used as calibration offsets for the raw d#giiof the diluted seawater.

The salinity homogeneity and calibration measurdmgielded the values and corresponding standavihtitens given in
Table 1. The uncertainty in the salinity of stantlaeawater was adopted from Bacon et al. (2007.urttertainty in the
salinity of diluted seawater includes the standdediations of homogeneity and calibration measurgsmeas well as the
uncertainty in the salinity of standard seawatdre Bystematic uncertainty contributions of weighargd refilling are
negligible compared to the standard deviations. Urieertainty in the salinity of dilute samples i6@6, which corresponds

to a density uncertainty of 0.5 g

2.3 Apparatus

Vibrating-tube densimeters (VTDs) were used forsitgrmeasurements performed using the substitutiethod. The core
of such a densimeter is a U-shaped tube thatesl fim place on both ends. This tube is filled vtitl liquid to be measured
and then forced to oscillate; the resulting ostidlaperiod is a measure of the liquid density.c8ithe vibrating tube can be
easily accessed from the outside, liquids canlleelfin and changed quickly. This feature, togethigh short-term stability,
is necessary for the application of the substitutieethod. Since the seawater sample and wateenefeicannot be measured

simultaneously, stability is important for the diiwa of the alternating measurements. Under theeditions, the drift of the

4
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densimeter can be quantified using the deviatioos fthe reference density (of water) to correctsheple density (of
seawater).

The set-up used for the density measurements atsatraric pressure is outlined in Fig. 1a. It cosgsia fully automated
filling system, a VTD and a peristaltic pump. Tliérfg system was created specifically for smallirfig volumes to allow
more repetitions in the substitution measurements fa limited sample amount. To this end, a seqrehbumid air bubbles
is used to rinse the previous liquid out of the sugig cell. The bubbles of humid air are insentgd the sample filling tubes
using the V2 and V3 valves in addition to the Viveao switch between the seawater sample and #terweference. The
VTD used for the measurements is a DMA 5000M (Araiar GmbH, Graz, Austria). The peristaltic pumgdu® move the
liquids is installed behind the VTD to avoid anyeiraction of the peristaltic tube material with Hsawater or the water before
the measurement.

The set-up used for density measurements at higgspres is illustrated in Fig. 1b. It uses an efjllialg system to fill the
water and seawater like the set-up used for atnew&ppressure. In addition to the filling systetre ¥ TD, and the peristaltic
pump, a pressurization part is installed betwee VD and the peristaltic pump. In this part, wiretbe pressure is generated
and measured, is a syringe pump filled with oiptevent corrosion of the pressure sensors. Thiasismits the pressure
generated in the syringe pump directly to the waddrout using a pressure transmitter. A long tigiastalled between both
parts (VTD and pressurization part) to avoid dikunsof oil into the measurement cell of the VTD. @wressure sensors (P1
up to 14 MPa and P2 up to 70 MPa) are used toaserthe accuracy of the pressure measurementffEatsmf these sensors
at atmospheric pressure are corrected by the vghired with the atmospheric pressure manometerdefich measurement.
The VTD used for the measurements at high presssir@®MA HP (Anton Paar GmbH, Graz, Austria). Distthat have
been given by Schmidt et al. (2016) are complentebyethe digital supplement to this article.

The substitution measurements at atmospheric preesgere performed at a constant temperature. Theraad seawater
were filled and measured in alternation. The wdtansities measured were thus compared with theerafe density; the
deviations found were used to correct the seawagasurements.

The procedure for high pressures is similar to tis&d for atmospheric pressure; however, the liguitbt replaced during a
high pressure run at a constant temperature. bhstee liquid is replaced after decreasing the qunesback to atmospheric

conditions.

2.4 Substitution densities

The seawater density was measured in the temperednge of 5 °C to 35 °C. The densities were cteteto integer
temperatures in °C and either to 101325 Pa ortemér pressures in bar, if the substitution densiég determined for high
pressures. The measured absolute seawater desitiesuncertainties of 2 gtfor atmospheric pressure, 14 g*nfor
pressures up to 10 MPa, and 34§ for pressures up to 65 MPa. If stated relativevéter, the seawater densities for high
pressures have significantly smaller uncertainieshey do not include the water reference unicdyta’ he measured relative
densities have uncertainties of 6 gFmp to 14 g m® mainly depending on salinity.

Since the salinity uncertainty, which is 0.5 g*rim terms of density, is significant compared te ttensity measurement
uncertainty for atmospheric pressure, it has tedmsidered in the development of the density—gsli@lation. This had

already been done at this point by adding the isalimcertainty to the density measurement unaertai
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2.5 Comparability of salinity

For determining salinity by means of conductivithe PSS-78 relations were developed based on fivasets, which
comprise conductivity measurements obtained frotagsbum chloride solutions and from standard seavetiutions with
salinities of 2 to 42. Standard seawater obtainech batch P79 was used to define the reference posalinity 35. To this
end, the mass fraction of the potassium chloridietism which has the same conductivity as standaaivater (with salinity
35) was determined. These measurements were rdgoyrt€ulkin and Smith (1980), Dauphinee et al. (3@8and Poisson
(1980a). Standard seawater obtained from the batefid, P75, and P79 was used to determine the civiuof (diluted
and concentrated standard seawater with) saligit@&srelative to (seawater with) a salinity of 35.€5e measurements were
reported by Bradshaw and Schleicher (1980), Dagghiet al. (1980b) and Poisson (1980b). For weighilegy precise
balances were used, e.g. a Mettler M5 GD with aipi@n of 1 pg for the potassium chloride or a MetB5 C1000 with a
precision of 0.1 mg for the solutions. The five aksts were used by Perkin and Lewis (1980) to tredcoefficients of
empirical correlations between salinity and (rekticonductivity that set PSS-78. The standardatievis of these fits are
0.0007 for atmospheric pressure and 0.0015 for pighsures and correspond to uncertainties of 8.80d 0.003 (Le Menn,
2011).

Both the salinities of the samples used to devtdepconductivity—salinity relation PSS-78 and thérities of the samples
used to develop the density—salinity relation wibres determined by weighing measurements. If diogeldbetween density
and conductivity is set using both relations, tbeth (relation) uncertainties have be taken intwoaat. It should be noted
that the density—conductivity relation is only dalif standard seawater is consistent in its coitipos Conversely, this
relation can therefore be used to check the stdrsksawater composition.

The uncertainty in a salinity determined by meansoaductivity measurement that is supported by-P8% (in a best-case
scenario) 0.0022 using a laboratory salinometerta@@34 using a conductivity-temperature-depth ceyie Menn, 2011).
These uncertainties are 2 g%and 3 g i7¥ in terms of density. The accuracy of the seawggaasities for atmospheric pressure
fulfils these criteria, both in absolute terms aalkhtive to the water reference. In the high-pressange, it is currently not
possible to achieve a comparable accuracy in atesdénsity using the substitution method and amwaference, as here, the
uncertainty in the water reference density is t@hhThis can be circumvented by stating the seawdgnsity relative to
water.

Since the aim of developing the density—salinitiatien was to determine the salinity by measuriegsity with higher
accuracy than by measuring conductivityehative density—salinity relatiomas developed instead of ahsolute density—
salinity relation The accuracy of a salinity that is determinedn®asuring density at high pressure and subseqalentation
using the (relative) density—salinity relation ei$ comparable to the salinity accuracy of conditgttemperature-depth

devices.

5 All publications cited here were also reprintegetter (JPOTS, 1981b).
6
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3 Density corrections

Standard seawater is prepared using natural seatakém from the North Atlantic Ocean. To adjust tequired salinity, the
natural seawater is diluted with water preparedgigroundwater taken from the British mainlandrsithe groundwater is
isotopically depleted, the isotopic water compositof the natural seawater changes during diluthdter preparation, the
seawater is poured into borosilicate glass vedseldelivery; these vessels are not completelytingainst seawater. Since
the seawater was stored in these vessels untidléhsity measurements were made, glass materiablisaslved into the
seawater, changing the chemical composition by maioreasing the dissolved silicate.

For the substitution measurements, the seawatertakas directly from these vessels and pumped tilosubstitution
densimeter, where the temperature is altered; sirceeawater was air-saturated at 20 °C in theelebefore being pumped
into the densimeter, the air saturation changedn@asurements at other temperatures. Since the tsgadensity is
significantly affected by these changes compardideoneasurement uncertainty of 2 g*nit is necessary to apply corrections
to uniform isotopic water and chemical compositiaswell as to uniform air saturation.

In this section, corrections for these density@#¢o the following uniform conditions are presghtthe hydrogen—deuterium
(H-D) and oxygen-16, 17, and 18@-1"0-'0) isotopic composition of VSMOW, the initial cheral composition of the
seawater before pouring (especially the silicatgtexat), and air saturation, which depends on teatpez. The corrections
presented had been applied to the measured stibstisgawater densities before the density—salisigtion was developed,

thereby enabling uniform conditions and thus cdasisy.

3.1 Isotopic composition

Water shows a variation in its isotopic compositidhe natural variation comprises the H-D relatiml the'®*0-"0-80
relation. The isotopic abundance of a water samsplsually stated relative to that of the referemagerial VSMOW, whose
isotopic composition is based on a mixture of oceaters (IAEA, 2009). The D isotopic abundance Wadl as the'®O
abundance) is thus expressed as the ratio of tbhartrof-substance ratio of D and H in the sampléhéorespective ratio in

VSMOW, 8y

5D _ [E]Sample [D]VSMOW 1 (2)

The'’O abundance is usually not monitored, as it is sangll compared to tH€O abundance. In Earth’'s deep ocean layers,

H

the isotopic composition varies by up to 4 %. infl®.3 %o in'f0, whereas in the surface ocean layers, thesetioasaare
up to 35 %o and 3 %o (Ferronsky and Polyakov, 2018 tb precipitation. A variation in the isotopicuaidlance affects the
density directly: The corresponding variations@feg = for the deep ocean and 1.3 g¥for the surface ocean if calculated
using Eqg. (A.2) given in Appendix A. Isotopic congiton variations in the water of the pedospheeseaen more significant.
The D and®0 isotopic abundance$, ands, g in the natural seawater that was used as the aterial for the diluted seawater
preparation at the area of sampling were measuré872 and made available by Ostlund et al. (19B&. water, which is
deionized and used for dilution of the natural ssaw(N. Higgs, personal communication, 2011) psviater from Havant,
UK, where the supplier of the IAPSO SSW is locafedrling et al. (2003) analyzed the isotopic conijms of fresh waters
in the British Isles. They used isotope measuremata collected from around 1978 to 2003, includimipe region from that
the water for dilution was taken. The relevant galand uncertainties given by Ostlund et al. andirigget al. are given in
Table 2. The equations used to calculate the isptdpundances of the diluted seawater after mistagdard seawater with
water can be derived from the amount-of-substamtznibe of the isotope considered. For D 8@ the equations derived

are:

7
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(55'20+1)<mH20+(6§SV"+1)-mSSV"-(l—SA)

SV = and 3

D mH201mSSW.(1-5,) ( )

SDSW (6;'820+1)<mH20+(6f§W+1)-mSSV"-(l—SA) 4
18 - mH20+mSSW(1—SA) ' ( )

where ‘DSW’ refers to diluted seawater (after migimndS, = Sg = 35.16504 35S, - (g kg™ ) is the absolute salinity of
standard seawater, which is assumed to be eqtla t@ference salinity of IAPSO SSW according smrdcommendation of
Millero et al. (2008). The calculated isotopic abdance values and corresponding uncertainties cfebeater samples used
for the density measurements are given in Tabf®@calculation of the uncertainty, only the isatogbundances of the water
and seawater were taken into account, as the otimributions are insignificant (for example, thadity of the natural
seawater, which is diluted, may differ by multiglég™ without affectings3SV ands2" significantly).

The density difference due to the isotopic abundariange during preparatidkpr?,‘é’p is estimated using Eq. (A.2), where
ASp = 655V — 555W andAs g = 825V — 555V are inserted for this purpose. Following this jeahare, the isotopic abundance
effect on density is assumed to be the same fovateaas for water &, = = 3.98 °C anghy = 101325 Pa and is calculated
relative to the isotopic composition of IAPSO SSWS,‘Q’F, is approximated by:

SW
Apprep(S.TpmaX.PO) —
gm3

—0.0700- S + 2.4577, (5)
whereApsei(S, T, p) = Ap5ee(S, Ty..0 Po), @ndS, T, andp are the salinity, temperature and (absolute) pressespectively.
The uncertainty impgrgvp is estimated to be 0.3 g#nuncertainties in the isotopic abundances argmifscant.

Ap,?r‘é"p is illustrated in Fig. 2. The more water is useddilution, the more the density decreases, asvdter is depleted in
heavy isotopes compared to seawater. The dengfgratice caused by the difference between the pgotmmposition of

VSMOW and that of IAPSO SSW (which is given in TaB),ApSY, is 0.3 g m?,

3.2 Chemical composition

The seawater used for the measurements was stor280imL borosilicate glass vessels (Bacon, 208t fthe time of
preparation at OSIL to the time of measurement.imuthis time, glass material that dissolved inte seawater has

significantly altered the chemical composition, dnds the density.

3.2.1 Silicate content of standard seawater

Uchida et al. (2011) analyzed the silicate increasstandard seawater delivered by OSIL that waeedtin the vessels
mentioned above. The silicate increase is reladethe dissolution of silica from the glass vessatarial. Uchida et al.
measured the silicate molality of samples from hascP144 to P152 depending on their storage titms.data was used to
estimate the initial silicate molality of the stand seawater used for the density measurenbg(fs= 35) after it had been
prepared, and directly before it was poured int® thssels: 16.5 pmol Kgwith a corresponding estimated uncertainty of
20 %. This silicate molality — which, in terms afrcluctivity, is insignificant — agrees well withathof standard seawater of
batches up to P71 (Poisson et al., 1978) that eeaéyzed shortly before the conductivity measuramehbatch P75 and
P79 seawater to develop PSS-78.

3.2.2 Silicate content of the samples used for détysmeasurements

The silicate concentration of some DSW samples fiteerbatches with salinities of 5, 10, 15, 20, &% 30 was measured
shortly after all density measurements had beefoqmeed. The silicate concentration was measureteslfred-Wegener-
8
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Institut fur Polar- und Meeresforschurig Bremerhaven, Germany, using an Evolution kdwfithrough spectrophotometer
(Alliance Instruments GmbH, Salzburg, Austria) adiog to Grasshoff et al. (1999). The device wakbrated before,
between and after the DSW sample measurements agumieg Merck Millipore Certipur silicon standarmlgions (Merck
KGaA, Darmstadt, Germany), which had a salinitéfand reference concentrations of around 7 prichhd 50 pmol L.
The silicate concentration values of the DSW sampiere converted to the molality values that avemgin Table 3, including
the corresponding storage time. The silicate niglali the seawater that had salinities of 10, 3@, 35 is higher than that of
the other batches, as it was stored longer in ¢lssels (see Table 1 for details).

The reproducibility of a silicate concentration m@@ment that uses the standards and method debafiove is usually
within 3 % (K.-U. Ludwichowski, personal communiicat, 2015). Since the dissolution of the vesselemalt partly depends
on the individual vessel, the difference in thécatle molalities of two measurements (e.g. fom#zlil0) may be higher.
According to Grasshoff et al., the accuracy oftieasured silicate concentrations also dependseodiffierence in salinity
between the Certipur standard solutions and the B&Wples. Grasshoff et al. recommend to correstatiect by applying
a constant, device-dependent correction factovedrirom calibration measurements. The resultingeotion increases
linearly based on the salinity difference betwebm sample (higher salinity) and the standard (losalinity). For
measurements of samples with a salinity of gretatEm 30, the correction is smaller than 3 %. Assignai correction due to
the salinity effect of 3 % at a salinity differenge6 and a linear increase thereof, the corredgtioreases to 10 % at a salinity
of 15 and to 16 % at a salinity of 5. We considetesl by including the effect in the uncertaintydastimated the uncertainty
in silicate molalities to be dominated by the bdtomogeneity for salinities above 20; for salirgtiewer than 20 we estimated
the uncertainty to be dominated by the correctioa th the salinity. Values of the estimated undetydan silicate molality

are given in Table 3.

3.2.3 Density correction to initial silicate contet

Since the density measurements obtained from seasaples were performed before the silicate nplaleasurements,
the storage time (and the silicate molality) weffecent at that time.

Uchida et al. (2011) estimated the relation betwbersilicate molalityp and the storage timein the vessels to be linear. The
silicate—storage time relation of the seawater $asnpsed in the density measurements is there&timated based on the
initial silicate molalityb, (of Uchida et al.) and the measurements of theasd molalityb, (given in Table 3) at storage time
t; given by:

b = by + 220 ©

tl.

The initial silicate molality of the DSW samplestthave a salinity of less than 35 is derived figre Sp - bo(Sp = 35)/35,
where the water added to the SSW is assumed teéof silicate.

The borosilicate vessels used to store the seasateples are assumed to consisvgf, = 80% (in weight) silica similar

to Duran (DURAN Group GmbH, 2009) or Pyrex (Corning., 2014) borosilicate glass. The dissolutiothefsilica material

is determined using the measurements describedealitne dissolution of the remaining 20 % borosicglass material,
which is BOs (13 %) but also N#, and AbOs, is assumed to be similar to the dissolution li¢asi(Grambow, 1985). The
overall dissolved mass of glass material is theeefiven byAm = Mg;q,/wsio, - Ansjo,, WhereMg;o, = 60.08 kg kmol™ is
the molar mass of silica arths;q, is the amount-of-substance silica from the glaatenal that was dissolved into seawater

(relative to the initial silicate molality). Adddnally, Angio, = (b — by) - m, wherem is the seawater mass.
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The increase in seawater density due to the digsolaf glass material during storageSY/, is calculated assuming that the

seawater volume remains constant and only the massases:
Ms;
A3ty = p - —=2- (b — by), (7)
SiOy

wherep is the seawater density. The uncertainty in thesitie correction due to the dissolution of glasderial is estimated
using Eq. (7) as a model equation, with Eq. (6nfpenserted. Furthermore, the following uncert@stare considered:
(i) uncertainty in the silica mass fraction of glasaterial: 5 %, (ii) uncertainty in the initiallisate contenty: 20 %,
(i) uncertainty in the measured silicate contentas given in Table 3, and (iv) uncertainty in herage time;: 15 days.
Some values of the density correction that werdieghfo the measured seawater densities are shokig.i 3. The corrections
are about 1 gnito 3 g m® and the corresponding estimated uncertaintiesOateg m3, which yields an increase in
uncertainty of the measured values at atmosphegispre of up to 8 %. The scatter of the correatédnes for high pressures
is higher than that for atmospheric pressure, asifemeasurements at high pressures take sigmnifyckonger; as a result,

the period between the first and last measuremsdohger as well.

3.3 Air saturation

Usually, seawater samples used in highly accuratsity measurements in laboratories are air-satirats any degassing
procedure may change the salt composition. Forrpie effect of air solubility on density has bemeasured directly, e.g.
by Bignell (1983) by comparing the densities ofisated and desaturated water.

For our density measurements, the seawater samglestaken directly from the vessels delivered [8ilOas shown in
Fig. 1a. The vessels were stored in our laboratbaytemperature of approximately 20 °C, at whitthdeawater equilibrated
with the air inside the (closed) vessels. Sincesdavater was also pumped into the VTD at this &zatpre, the air saturation
was 100 % at 20 °C. After filling the VTD, the sester temperature was altered to the measuremepetatare. During this
time, the saturation changed to undersaturatid@maperatures lower than 20 °C and to oversaturati@@mperatures higher
than 20 °C, as there was no contact to air dutiegtime of temperature equilibration, which is apgmatelyl5 min. This
temperature-dependent aeration is significant coetpto the density measurement uncertainty. Fosistancy of the air
saturation, the measured densities have to beatedréo a saturation of either 0 % or 100 %. Beedhs density corrections
to 100 % are significantly smaller than those &,0and because any degassing procedure is prolidethat density values
were corrected to 100 % air saturation. Followinhig procedure, the density—salinity relation wagettgped with the least
loss in accuracy.

The density correction is estimated taking intooact the fact that the amount of air molecules iemaonstant while the
liquid temperature changes from 20 °C to measuréiteanperature before density measurement. To dyaht density
change of seawater by saturation with nitrogen,geryand argon in an atmosphere with 100 % humiditgomplex
calculation similar to that for water of Harveyatt (2005) was carried out. For this calculatitve partial molar volumes of
nitrogen, oxygen and argon in water were assumée &qual in seawater. Salinity-dependent solyhidlitta of nitrogen and
argon were taken from Hamme and Emmerson (2004pBoxlygen from Garcia and Gordon (1992).

Carbon dioxide exists in three different signifitésrms in seawater, i.e. as free aqueous mole@fg, as bicarbonate ion,
HCO;~, and as carbonate icCO,*~, the sum of all being called dissolved inorgarithon (DIC). The DIC concentration as
well as that of each species depends on salieitypérature as well as G@artial pressure, if the seawater is in contath wi
the atmosphere (as described by Henry’s law fog)A®the air is humid, the C{partial pressure changes with temperature
due to the water vapour pressure, whereby SQ@eleased from (for temperature increase) oordesl into seawater (for
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temperature decrease). Since this affecttHCO,;~ andCO;2~ concentration, the absolute salinity and thusdiesity are
affected by temperature changes. For standard serawdh a salinity of 35 exposed to air with 100H#midity, DIC is
~ 2190 pmol kgt for 0 °C,= 2050 pumol kgt for 20 °C, and- 1870 pmol kg' for 40 °C8, which, starting from 20 °C, results
in density changes of +1.7 g'ffor 0 °C and -2.2 g M for 40 °C. A removal of all DIC results in a degsthange of up to
30 g m®”. Since standard seawater is equilibrated witltir20 °C for at least 4 weeks during its preparaf®acon et al.,
2007) and the samples used in the substitution uneents had also been stored a0 °C, before they were filled into the
densimeter, where their temperature was altered)8 was conserved and no correction is necesBgimgontrast, if seawater
is exposed to the atmosphere during a density memsumt, as for example in a hydrostatic weighingsttaeter, a density
correction may be necessary for temperatures diffeérom 20 °C.

The complex calculation showed that the differeag golubilities in water and seawater are negkgiblterms of density, as
the deviation between the calculated density charfgeeawater and that of water (of Harvey et al.piound 0.1 g
Furthermore, it was found that it is sufficientcimnsider only the nitrogen solubility to calcul#te density correction that is

approximated by:
8p3Y = (1-

whereny,(100%, 20 °C) andny,(100%, T) are the dissolved nitrogen amounts of substant@®®o saturation at 20 °C and

nN,(100%, 20 °0)

. AnH20
n,(100%,T) ) Ap, 7 (100%,T), o

at measurement temperature as We,{l;a);sbo(loo%, T) being the corresponding density effect, whoseutafion is described
in Appendix A.

At measurement temperatures higher than 20 °Gehaeater is oversaturated during density measuteagit was saturated
at 20 °C before filling. It is assumed that the leation of microbubbles due to the oversaturatakes significantly longer
than the time of temperature stabilization and tgnmeeasurement, which is always less than 30 e density effect
caused by oversaturation is therefore assumed tordg@ortionally equal to that up to saturation. Tdadculated density
correction and the corresponding estimated unegytaivhich is 0.4 g ¥, are illustrated in Fig. 4. The density correctisn
significant at temperatures less than 15 °C contpéoethe measurement uncertainty of 2g,nas the gas solubility is
significantly higher at low temperatures.

Based on a measured substitution dengif)f', that has been corrected to the uniform isotopatew and chemical
compositions and to 100 % air saturation, a seavdatasity,o>", was calculated by:

PV = pSibs— Appiep+ Apis’ — ApSYr + ApSaY + ApgY, (9)

whereApZY is a density correction to integer salinitiesanlinced for practicability.

6 DIC was calculated using the @flc software developed by Robbins et al. (2010) thie carbonate constants given by Millero (2010)
that are also valid for low salinities, the acidinstant of hydrogen sulfate given by Dickson (9¢he boron to chlorinity ratio given
by Lee et al. (2010) and the total pH scale. Indhleulations, the total alkalinity was 2300 umgtk(IOC et al., 2010), which is
constant for C@exchange (Zeebe and Wolf-Gladrow, 2001), and ther@@ar fraction was 400 ppm.

7 The density change was calculated uAp/ADIC = 0.0120 g m~3/(umol kg=1) (Song et al., 2005). Since Bradshaw (1973) found
0.0110 g m~3/(umol kg=*) and Ohsumi et al. (1992) fou0.0128 g m~3/(umol kg~1), the uncertainty iiAp/ADIC may be 20 %.
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4 Density—salinity relation

In this section, the development of the densityriglrelation is described. Although this relatisimould be used to determine
the salinity by means of density, it was set up @ensity function of salinity, temperature, anbis(dute) pressure, i.p.=
f(S,T,p), as doing so allows the data to be approximatec mprecisely. As a result, the salinity has to akewdated using
inverse methods. Since the relation was developladive to the water density for higher accurahg, ¢alinity range from 0
to 5 is included by adding the values of pure wai@&r make use of this relation even beyond thigeaand the ranges
measured, the uncertainty was estimated for sormemitiar ranges in the absence of measurementT™agaelation accuracy
was verified by means of a new method that vertfiesuncertainty in predicted results locally uding measurement results,
taking into account the correlation between the. filds is particularly advantageous for empiricgaéfjuations, as these are
not physical laws and are therefore not inherentysistent, i.e. they are not independent of theasmement results

themselves.

4.1 Physical model

The density of air-saturated seawater is modelkskth on degassed water, whose density is givexf"’(?y Salt that has a
relative composition similar to that dissolved targlard seawater is added to the degassed wateisalihcontent is given
implicitly by the salinity. The density of the desg@d water changes after the salt is addetpfY. In addition, air with a
defined composition is absorbed, as a result ofthie density changes By3S". The density of air-saturated seawap&”/,

is thus given by:

pSW = p2 + Ap§™W + ApSY, (10)
Where,o(';20 is the density of degassed waikws" is the density change due to dissolved salt,uR’ is the density change
due to absorbed air. The density change due toldes$ salt and absorbed air may be summarizetip$y¥ and may also be
called relative density of air-saturated seawadsrthe seawater density was measured relative teer wathe substitution
measurements.

If the salt is added at the atmospheric presggirthe water density changes by3"(po). If the salt is added at the pressure
p # po, the water density changes by (p). If the difference between the two changesiss™(p — po), then the density
change due to dissolved salt at any pressure éndiy:

Ap§Y = £p§Y(po) + 28p5" (0 — po), (11)
where ApS™W(po) is the density change due to dissolved salt atatineospheric pressupg andAAps"(p — po) is the
difference between the density changes at the ymegsand at the atmospheric presspge

The solubility of gases in liquids is well descidbat infinite dilution and low pressure by meanshaf Henry law, according
to which the number of absorbed gas moleculesapgational to the gas pressure above the liquidvéier, since there is
no reservoir for additional gas at high pressung the air absorption at the gas pressyres taken into account for modelling.
In addition, it is assumed that the absorbed aindempressible. In the model, the density change t absorbed air is
therefore not treated as a function of pressweedpS"V # f(p).

The solubility of air in seawater depends on slifilamme and Emmerson, 2004; Garcia and Gordd@2)19he comparison
of the N, O, and Ar solubilities in water and seawater shovirad the resulting density change in both liquidspgproximately

equal. In the model, the density change due torhbsoair is therefore not a function of the sajirgither, i.eApSW =

Api?° % £(S).
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4.2 Fitting of ApS"Y(po)

The values of the seawater density for atmosplpeeissurepS", which were obtained from the measurements anected
to the uniform conditions, were broken down acaaogdid Eg. (10) into the corresponding values ofwtlager densitypono,
and the values vyielded by the density change dudissolved salt and absorbed air (or relative dersi air-saturated
seawater)ApSW. For this purpose, the water density was calcdlaging the equation of state developed by WagmePaul
(2002), by means of which the water reference tefsi the substitution measurements was calculatedell. Therefore,
the uncertainty in the relative density is up to?20ower than that in the absolute density.

The values of the relative density of air-saturatedwatenpS" were broken down into the resulting values of deasity
change due to dissolved sadihs"/(p,), and the corresponding values of density changeta@bsorbed ainpS". For this
purpose, the values apS" were calculated using the equation of Harvey.g28I05), which is valid for the absorption of air
into water atpy = 101325 Pa, but were adopted for the absorptionirointo seawater according to the physical model
described above:

% =0.103-2.371x 10° - (% + 75)_2'5 +1.82x107 - (£ + 75)3, (12)
where the model air composition is 78.1 % RD.9 % Q, 0.9 % Ar, and 0.4%. COThis equation is also given in Appendix
A, but is repeated here for clarity. Free aqueoDs @niributes less than 0.2 g ApS" and is therefore negligible.

The values of the relative density of degassed atsayhps"'(p,), were used to fit the coefficients; of the following
empirical equation:

Apo(po) = Bpg - 0 - ToXisg iy - T - 0, (13)
whereApd = 30 kg nT3, 7 = T/T° is the reduced temperature wittbeing the temperature in K afid = 288.15 K,o =
S/5° is the reduced salinity with being the salinity anfi® = 35. The values dfp§, T°, S° (as well af\Apg andn® below)
were chosen for practical handling of the fit cardint values and do not have a physical meaning.

The linear fit coefficients;; were determined by uncertainty-weighted least sepufitting within the Monte Carlo based
approach described in Appendix B. The fit coeffitgewere initially averaged from up to= 1,500 runs, where no longer
significant effects on calculated values or undeties thereof were found. Finally, the coefficiemtere averaged from=
15,000 runs to be certain. The fitting yielded ¥a&ies ofa;; given in Table 4, which were reduced to the sigaift number
of digits.

The residuals of the fit using the coefficientsagivin Table 4 are illustrated in Fig. 5, where tlaeg compared with the
density—salinity relation uncertainty, whose determination is described below. Thetéihdard deviation is 1.1 g#1 No
systematic deviation of the residuals dependingadimity or temperature was found.

If the density of air-saturated seawater is catedlaising the density—salinity relation, the (fifteelative seawater density
plus the (artificially inserted) density change daeabsorbed air is used, &SV = ApS™ + ApSY. HoweverApSW has

practically no statistical influence on the fittingiAp3", and therefore no statistical influence&p". Consequently, ihpSW

is calculated, its uncertainty 8(Ap3"), i.e. that of the degassed seawater density, wbheieAps" is calculated, its

1/2
uncertainty is[U(Ap&"")2 + U(Apg"")zl , i.e. that of the degassed seawater density atcbfithe density change due to

absorbed air.
The uncertainty imp5"V(p,) was determined and verified using the approaclrites! in Appendix B. The calculated

uncertainty is at least (0.7 g#hat a salinity of 15 and at 25 °C, and increaseexgected at higher salinities, as well as at
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lower and higher temperatures (up to 1.2°§nThe subsequent uncertainty verification yield@ar inconsistent densities
whose residuals were higher than their correspgndittertainties. The uncertainty was thereforegased to 2 g mMin the
entire measurement region of salinities up to 3btamperatures from 5 °C to 35 °C.

Since the density—salinity relation may be used&bculations in a wider region, e.g. salinitiesod0 and temperatures from
0 °C to 40 °C, we also estimated the uncertaintyi®"/(p,) for this region in the absence of measurement @ density
uncertainty in the wider (extrapolation) region vedso calculated using the approach described peAgix B, whereby the
possible variation of the fit polynomial outsideestmeasured salinity and temperature region is takinaccount. The
uncertainties resulting from this calculation anewn in Fig. 6a together with the uncertainty af theasurement region. For
practicability, the highest uncertainty in a partar region was assigned. The uncertainties ire#teapolation region are at
least twice as much as in the measurement region.

For calculating salinity using relative density aathperature values by means of the density—saliiation, the uncertainty
in salinity was also determined in the measurenagit extrapolation region. The salinity uncertaintgs calculated by
multiplying the density uncertainty by the partiérivative of salinity by density, i.@I(S) = U(ApSWY)-dS/dp. The
uncertainties resulting from this calculation anewsn in Fig. 6b. A salinity determined by meansaafalculation using the
relation has an uncertainty 06310~°. If measurement values are used for calculatheir tincertainty has to be considered.
Since the mathematical formulation of the dens#lnity relation is empirical and does not contaiy theoretical boundary
conditions for infinite dilution, as for example plemented in TEOS-10, the question arises whetterdlation correctly
predicts the density for very low salinities. Adalitally, no uncertainty verification in the extrdgtion region is possible
using the fitting data set. Therefore, additionabditution density measurements were conducted: ddmsity of diluted
standard seawater with salinity 2 was measuredraesemperatures and the density of some sampkb® ceawater used
for determination of the density—salinity relatisas measured at 1 °C. The seawater with saliniya® prepared like the
seawater with salinities from 5 to 30. Unfortungiéhe precision in the salinity-2-calibration wag/er, so that the uncertainty
in salinity is 0.0028 corresponding to an uncettain density of 2.2 g mi. The density results were corrected to the uniform
isotopic water and the chemical salt compositiansvell as air saturation as described in Secth®. density deviations of
the corrected results from the predicted valugbheflensity—salinity relation are shown in Figln7both cases, the deviations
are well within the uncertainty in the density—sayi relation. For the measurements of seawatedr galinity 2, even if the
uncertainty in salinity is treated as an offsetilodeviations, the deviation is within its uncéntg. No inconsistencies are

caused by the non-compliance with theoretical bamydonditions for very low salinities and atmosph@ressure.

4.3 Fitting of AApS™V(p — po)

The values of the seawater density for high pressp?", were broken down according to Eq. (10) into csponding values

of the water densit;p(';'zo, and the values yielded by the density changetdubssolved salt and absorbed air (or relative
density of air-saturated seawatepS"V. Since the water density was calculated analogatosthe atmospheric pressure
densities, the uncertainty in the relative densityp to 50 % lower than that in the absolute dgrisi pressures up to 10 MPa
and up to 80 % lower for up to 65 MPa.

The values of the relative density of air-saturatedwaterApS"Y, were broken down into the values yielded by thesity
change due to dissolved sa@p3", and the corresponding values of the density ohahg to absorbed aikpSW. For this

purpose, the values apS"V were calculated analogously to the atmospherisspire densities using Eq. (12).
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The values of the density change due to dissolattdipS", were further broken down according to Eq. (119 ithe values
of the density change due to dissolved salt aathspheric pressupg = 101325 PaAp$™(po), and the difference between
the density change at (high) presspr@nd that at the pressug, AAps" (p — po). The relative density values for atmospheric
pressure that had been used to fit the coefficiehEy. (13), were used for this purpose.

The resulting values of the density differeddes" (p — po) were used to fit the coefficienbs; . of the following empirical
equation:

ABPS(p —po) = DAp§ - 0 - - Tio Tt Thco buju - T -0l - K, (14)
whereAApS = 2 kg N3, m = (p/p° — 1) /m° with p being the pressure in MPgf, = p, = 0.101325 MPa ana® = 1000.
Due to the formulation of the dimensionless pressyunAp, is exactly zero agty, thereby ensuring the high accuracy of the
density at atmospheric press,(po).

The linear fit coefficients;;, were determined analogously to the fit coefficsemt using the approach described in
Appendix B. The fitting yielded the values Inf, given in Table 5, which were reduced to the sigaift number of digits.
The residuals of the fit using the coefficientsagivn Table 5 are illustrated in Fig. 8. The uraiety of the measured relative
densities underlying the fit range from 6 g®map to 14 g m for salinities from 5 up to 35 and were estimatedservatively.
The fit standard deviation of 2.3 g#nwhich is 5 g ¥ for a probability of 95.45 %, and the fact thatsystematic deviation
of the residuals depending on salinity, temperatorgressure is found suggest that the uncertaintye measured relative
densities may have been overestimated, i.e. tloeuracy may have been underestimated. The densigriainty in the
measurement region was determined using the agprbescribed in Appendix B and yielded an uncenaaft6 g ms,
thereby supporting the suggestion. The uncertaifByg n was therefore adopted for the measurement re@ina.residual
for 41.5 MPa, one for 52 MPa and two for 65 MPa4@fespectively, exceed this uncertainty signifta

The data set for fittindAp5"V(p — py) comprises pressures up to 65 MPa. Since the glesalinity relation may be used for
calculations over a wider range, e.g. pressure® U0 MPa, the uncertainty in this range was estuhin the absence of
measurement data. Summarized results of this edionl are shown in Fig. 9a and 9c together with rgults of the
measurement region. For practicability, the highestertainty in a particular region was assigndtke Uincertainties in the
extrapolation region are at least twice as mucim ake measurement region. For calculating salingiing relative density,
temperature, and pressure values by means of tistgesalinity relation, the uncertainty in salinivas also determined in
the measurement and extrapolation region. Theialincertainty was calculated by multiplying thendity uncertainty by
the partial derivative of salinity by density, il&(S) = U(ApSW) - aS/dp. The uncertainties yielded by this calculation are
shown in Fig. 9b and 9d. A salinity determined byams of a calculation using the relation in the sneament region has an
uncertainty of 8 x 1G. If measurement values are used for calculathwir uincertainty has to be included.

As pointed out above, the mathematical formulatbithe density—salinity relation is empirical anded not contain any
theoretical boundary conditions for infinite diloi. This is also an issue for the density at higbsgures, as here the
measurement uncertainty in density is higher, themausing more variability in the shape of thetieh for very low
salinities. Therefore, additional measurements weeducted on diluted standard seawater with s$glthifor some
temperatures. The samples used were obtained frersame seawater as described above in Secthd.2otrections were
similar. The density deviations of the correctetliga from predicted values of the density—salinélation are shown in
Fig. 10. The deviations are well within the uncitiain the relation. No inconsistencies are causgdhe non-compliance

with theoretical boundary conditions for very loaligities and high pressures.
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5 Comparison with TEOS-10

The present reference equation of state for theymendic properties of seawater is the Thermodyndigigation of Seawater
TEOS-10 adopted by the Intergovernmental Oceanbgr&nommission (IOC et al., 2010). TEOS-10 descite properties
of degassed seawater in wide ranges of salinitypégature, and pressure relative to degassed witltethe VSMOW isotopic

composition. Relative density values calculatechgSIEOS-10 with salinities from 0 to 40 and tempanes from 0 °C to

40 °C have estimated uncertainties of 8§ for atmospheric pressure, 17 g°map to 10 MPa, and 26 gfup to 100 MPa.

To possibly reduce the density uncertainty in theggons, TEOS-10 was compared with the densitjrisatelation.

5.1 Atmospheric pressure

For atmospheric pressure, the density deviatiorEgS-10 from the density—salinity relation is shawirig. 11a. TEOS-10
density values are always higher than those ofd#mesity—salinity relation. The increase of the ddohn with salinity is
approximately linear. At salinities higher than #te deviation exceeds the estimated uncertain8/gfiT significantly. At
salinities smaller than 5, the deviation, althogghsistent, is unexpectedly high. Salinity 0, whiglpure water, defines the
zero-line of TEOS-10 and of the density—salinitiatien.

To leave the linear increase of the deviation wsalinity seen in Fig. 11a out of considerationgduced form is shown in
Fig. 11b. Herepp — Ap(S = 35) - §/35is visualized. It is found that the reduced dewiats always less than 5 g'tn

To find possible causes for the unexpectedly highsity deviation, the density data on which TEOSsl®ased, were
examined, where the uncertainty in salinity wassidered negligible. In thés, T, p,)-region of interest, according to Feistel
(2003 and 2008), TEOS-10 is based on a dataseT@P1381c, pp. 36-56) that consists of normalizatsdy data of Millero
et al. (1976) and of Poisson et al. (1980), whhe=density data of Millero et al. has a signifi¢attigher precision. For
atmospheric pressure, this dataset was also udédhe previous reference equation of state EO3POTS, 1981c), and,
therefore, no comparison with EOS-80 was carrigd ou

Millero et al. measured the density of diluted atandard seawater of batch P63 using a magnetit dlensimeter. The
comparison between the normalized densities mecidyr#illero et al. and TEOS-10 shown in Fig. 1Rggests that TEOS-
10 is well fitted to these densities. Furthermdoe salinities less than 30 (compared to for stéisigreater than or equal to
30), the deviation is strongly scattered and thieisavalue of each deviation value is differeihis may be explained by the
fact that not all density measurements were cagigdn a closed measuring vessel (JPOTS, 198B5)pthereby avoiding
evaporation, which would increase the salinity atmhsity during a measurement. To exclude the impadhe data
normalization, a comparison of the original deesitof Millero et al. (1976) and the density—sajimilation is shown in
Fig. 12b, where the measurements that were caoti¢dn a closed measuring vessel are separated tfioge that were
putatively carried out in an open measuring veSdet. deviations of the closed-vessel measuremtmtsdlinity 30 and 35)
are the smallest and scatter the least, whereasethations of the open-vessel measurements (fottedr salinities) scatter
highly. If it is assumed that evaporation occurdeding the open-vessel measurements, then the negldansities can be
systematically too high (or the assigned salinitas small), which would cause the open-vesselal®vris to be too high.
Furthermore, a linear fit curve that was developsitg the closed-vessel deviations is shown, @spivssible that there is a
systematic deviation increasing linearly with sitjitbesides the evaporation. The smallest openeVeeviations, which are
most likely not significantly affected by evaporatj correlate conspicuously with this fit curveerby supporting the
possibility of systematic deviation. The open-vésnsities for salinity 40, which are visible & thighest deviations in
Fig. 12b, were corrected (using the closed-vessesities) when the density data of Millero et ald &oisson et al. were

normalized (JPOTS, 1981c, pp. 35 and 58), wherdfaee are no significant deviations for salinifyia Fig. 12a. It should
16



10

15

20

25

30

35

be noted that for calculation of the density dewis given in Fig. 12a and b, the temperaturesaitMillero et al. made their
measurements were converted from the Internat®raadtical Temperature Scale 1968 to the Internatibamperature Scale
1990 (CCT, 1997). To identify plausible causestifier systematic deviation, we thoroughly examinedrttagnetic flotation
method used by Millero et al. for possible issues.

Magnetic float densimeters have the advantage loydnostatic weighing densimeters that no mechawicapling by means
of a suspension is needed to determine the buoyarweacting on a float (or sinker). Instead, thiachieved with a magnetic
coupling by placing a magnet into a float. The flisabrought to mechanical equilibrium, i.e. floatghe liquid, by means of
a current-carrying coil; here, the current is a soea of the force, and thus of the liquid densktpwever, for density
measurement the characterisation of the magnetipliog is necessary in addition to the determimatibthe float volume,
as in case of a hydrostatic weighing densimeter.

The densimeter used by Millero et al. for measutivgseawater density consisted of a hollow floahe measuring liquid
of a vessel that had a volume of 250 mL, with thieraounted underneath. The float was made of Ryrenxtained a permanent
magnet that was a stirring bar and was therefaybaisly made of Alnico, and had a volume of 32%f{Hlillero, 1967). The
float was weighted with platinum weights to adjsstouoyancy. The current that passed throughaievas used to pull the
float to the bottom of the measuring vessel. Subsety, the current intensity was gradually redugstdl the float lifted off
the bottom. The equilibrium current determinedhiis tvay, which was assumed to define the statiafifig, was a measure
of the liquid density.

Bignell (2006) discussed various methods for deit@ing the buoyancy force in magnetic float densengtFor the design of
the magnetic coupling system, the magnetic forezted on a permanent magnet by a current-carrgirgylar coil (without

a metal core) was given by:

=s. .Rz—'z.l
2 M e

wherem is the magnetic momenturéi{z, R) is the magnetic field gradient (along the axisppadicular to the coil plane

Frag=m-G(z,R) =m- (15)

through the coil centre poinf),is the permeability of the medium between the eramt magnet and the cdtl,is the circular
coil radius,z is the distance between the magnet and the cwil] & the current. In a measurement obtained frormats,
the magnetic force is therefore dependent on thgneta water properties and on the magnet-coiadist.

Bignell pointed out that the force on the magneiis® dependent on the magnetic field, even formmtgcally hard materials.
The magnetic force is therefore not linearly (a&én 15) but quadratically dependent on the equiiib current, i.eFn,g =
fi-1+ f>-I?, wheref; andf, are magnetic coupling constants. For a magnetitaltd material, the force mainly depends
on the linear term, whereas the quadratic ternséslas a correction.

Millero et al. used a cylindrical (instead of aceilar) coil and summarized the magnetic forcérag= f - I, where the
calibration factorf was determined with measurements obtained froisedirated water by weighing the float with platmu

weights. The seawater density was determined vel&di water, i.e. relative to the calibration uswager:
F-(1SW-1H20)

A SW _
P V+mpy/ppt

(16)

wherelSW andI"20 are the currents resulting from the measuremesitsreed from air-saturated seawater and watés,the
float volume, which is also determined by the aalilton, mp; andpp; are mass and density of the platinum weights, lwhic
were identical in a measurement obtained from stavaad water.

Since seawater and water have different magnetjopggties, it is possible that the calibration fagtas significantly different,
i.e.uSW x 20 = FSW » £H20 To rule out this possibility, we carried out @mesentative calculation. Since, theoretically,

Finag o - I for a cylindring (and circular) ring coil, it fallvs directly thapsV/uH2° = fSW/£H20 if the permanent magnet
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is in the same position in both measurements; #hibration factor of seawater is thus calculatezhfrthat of water. The
permeabilities are calculated by= p,- (14 ), wherey, =4-m7-10'NA™2 is the vacuum permeabilitySV =
—8.25x10° and y™2° = —9.04x10° are the (dimensionless) volume susceptibilitiesseawater with a salinity of 29
(Imhmed, 2012) and of water. The relative densétyigtion due to the different permeabilities bemeglected was calculated
by ApSW(FSW, FH20) — ApSW(f = fH20) using (i) the calibration factor for watgr= fH2° = —3.5308 g A* for 25 °C
(Millero, 1967), (i) the currents®" = 0.4 A andrt2© = 0.15 A, (iii) the platinum mass and density, = 0.7 g angp; =
21450 kg m?3, and (iv) the float volume given above. The val(igsand (iii) were chosen based on a plot oftwaltion data
of the flotation densimeter given by Millero (196@hd correspond to a relative sea water dens2g g m=. The calculation
yields a density deviation at the order of 0.017§ ras a result, the differences in the magnetic gnigs of seawater and
water are not problematic.

Since the volume of the float was also determinethbans of the calibration measurement using witerpossible that this
resulted in a significant deviation in the relatseawater density. We therefore carried out a éantbpresentative calculation
using the values (i—iv). Using this calculatiordensity deviation of only 3 g This yielded for a relative volume deviation of
107, Although the volume results indirectly from artrepolation of the linear relation of the magnetitipling, Fnag = f - I,
which is quadratic even for magnetically hard materaccording to Bignell, it is unlikely that alume deviation of this
magnitude will occur in the calibration measuremémt float volume calibration is therefore not ipleomatic.

We performed a final calculation to estimate hogngicant the precise height positioning of therpanent magnet s, i.e. the
distance from the coil. Two reasons for a changletistance are conceivable. On the one hanghasiGon of the magnet
(inside the float) or of the coil can change in thee between the calibration measurement obtaifreed water and the
measurement obtained from seawater; the permarsgenwas fixed in the hollow float using wax (Miib, 1967). Density
deviations that result from such position changes rainimized if, after each measurement obtainednfiseawater, a
measurement obtained from water had also beeredaotit (a quasi-substitution measurement). On tier dvand, the “lift-
off” process, wherein the equilibrium current igetenined by sight, is not the same for seawateneatdr in terms of speed
(among other factors). Density deviations that ltefsom such dissimilarities are minimized, if, &mlditional to the “lift-off”
current, the “drop-down” current had been deterghinghe opposite manner and both currents had &esnaged for seawater
and water, respectively. Or, if in the measurenodméined from seawater, the float was weighted Withaim to yield the
same current as in the calibration measuremeng weater.

For the calculation, it was assumed that the helghendence of the magnetic force giverzliy Eq. (15) for the circular coil
is similar for the cylindrical coil used by Milleret al. If the distance between magnet and coit 4sAz, then
fz+A2)/f(2) = (z+ Az)/z - [(R? + z2)/(R? + (z + A2)?)]*/? holds. The displacement of the coil or of the neigran
be treated mathematically as the same, sfit¥e= f(z + Az) applies to the measurement obtained from seaaatyf2C =
f(z) applies to the measurement obtained from watépoth cases. Using the values (i-iv), the coil radiu= 20mm and
the distance = 40 mm for an unconsidered distance increaskzof 3 um yields a relative seawater density which is too
high by 10 g i®. R andz were estimated based on a sketch and a dimenftha fotation densimeter used (Millero, 1967).
If a temporal or permanent distance increase etkiatss not considered, an approximately lineasttg increase (or decrease)
as seen in Fig. 12b results.

The high sensitivity of the measurement densithéomagnet height position is one reason why magfietation densimeters
that were developed later and that share a simpiiaciple, e.g. that of Bignell (1982), use positisensing systems with

accuracies that are at least in the micrometererégmgeep the height, constant. The actual cause of the significandbef
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density deviations seen in Figs. 12a and b mayetber be an overestimation of the accuracy andigoecof the magnetic

flotation method used.

5.2 High pressure

TEOS-10 may be used to calculate densities forspres up to 100 MPa. In tii§, T, p > p,)-region of interest, the relative
density data given by Chen and Millero (1976), aHl as thermal expansion data given by BradshawSatdeicher (1970)
and speed-of-sound data given by Del Grosso (1®&d) used for fitting (Feistel, 2003 and 2008). i€ard Millero directly
measured the seawater density, i.e. the specifion® relative to water using a magnetic float d@eter whose magnetic
force on the float was determined as described @By contrast, the data of Bradshaw and Schlejaret of Del Grosso
allows only the calculation of difference densitigsing thermodynamic relations, i.e. relative toeference state of the
absolute seawater density with defined salinitjmgerature, and pressure.

An overview of the density deviation of TEOS-10rfréhe density—salinity relation in the entire sdjiiemperature region
for atmospheric pressure is given in Fig. 13a. iflkeease in the deviation with salinity seen in.Higja for 5 °C, 20 °C, and
35 °C is also present for 0 °C. For higher tempeest and salinities of around 20, the deviatiomdases unexpectedly. A
similar overview of the density deviation for 30 BIR given in Fig. 13b. The density deviation fastpressure is higher than
that for atmospheric pressure. In the measurenegiam, this trend continues globally for up to 6®&as seen in Fig. 13c,
but, in the extrapolation region, discontinues ligctor up to 100 MPa as seen in Fig. 13d. Forpaissures, the densities
calculated using TEOS-10 are higher than the dessitlculated using the density—salinity relatibhe uncertainty in the
deviations, however, is not exceeded significaftthyhigher pressures.

Chen and Millero measured the seawater densitygusidensimeter that is similar to that for atmosichgressure used by
Millero et al. (1976), wherefore similar systemadieviations are likely. Both the thermal expansilaa of Bradshaw and
Schleicher and the speed-of-sound data of Del @Greas only be compared with the density—salinitgtien, if the absolute
seawater and water density are included in theutzlon. The uncertainty in the water density cilted using IAPWS-95 is
10 g n13 for pressures up to 10 MPa and 30 for up to 100 MPa. Since the deviation between $EO and the density—
salinity relation shown in Fig. 13b—d is comparatulghis uncertainty, the water density may be wered as a cause. For
example, Lin and Trusler (2012) showed by rougbkudation of the water density using their measugeeed-of-sound data
that the IAPWS-95 density for 0 °C to 40 °C andsprges up to 100 MPa is within its uncertainty, inaty be too low by a
few 10 g m®. A detailed analysis of this issue was given bygvéa and Thol (2015).
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6 Summary

A density—salinity relation for IAPSO standard sasawv was developed by means of highly accurateitgemgasurements
performed using a recently developed substitutiethd. This relation makes it possible to constbtetetermine (practical)
salinity by means of density measurement at a lgfvatcuracy that is comparable to that achieveohégns of a conductivity
measurement supported by PSS-78 and related ajglicautines. The relation has been developedfasaion of salinity,
i.e.Ap = f(S,T,p), relative to the density of water, as such a fiencvas better fitted to the measurements, thereygasing
the accuracy of the predicted results. The reldtorlid for seawater with the chemical salt cosipon of IAPSO standard
seawater, for the isotopic water composition ofrivie Standard Mean Ocean Water, and for an airagetarof 100 % at all
temperatures and at atmospheric pressure. Thenefedensity is that of degassed water. The maasuteange comprises
0<5<35,5°C<T<35°C, and 0.1 MP& p < 65 MPa. In this range, the uncertainty in salinitglculated from
density) is 0.003 for atmospheric pressure and®f@0high pressures; the uncertainty in densifydiadated from salinity) is

2 g m2and 6 g im?, respectively. Since the conditions occurringhia dcean cover a wider range, the relation rangalifity
has been extended to<0S <40, 0°C<T <40°C, and 0.1 MP«& p < 100 MPa. In this range, the uncertainty was
estimated to be a multiple of that in the measurgmange, i.e. usually twice as much. A validationtemperatures down to
0 °C was performed using additional density measards.

Density corrections for standard seawater were ldped. Because the chemical composition was chahgedteractions
with borosilicate glass material of the storageseésand because the seawater samples used iret®irements were stored
for different periods, the measured densities wengected to a uniform (i.e. the original) chemicamposition. These
corrections are up to 3 g'fnBecause the isotopic water composition of theddead seawater changed due to the addition of
water (with less deuterium, oxygen-17 and 18) i pheparation of dilute seawater samples, the medsiensities were
corrected to the uniform isotopic composition of WSW. These corrections are up to 2.5 ¢.nA further density correction
was developed to correct the seawater air satar&id. 00 %; where the temperature changed whilgvag excluded, the
corrections were up to 1.5 g'fnTaken together, all corrections total more thanr 3.

The density—salinity relation was compared with thference equation of state for seawater TEOS-00.atmospheric
pressure, density deviations of up to 15§ mere found, which is significantly greater tham tHleviation uncertainty.
Moreover, a systematic, linear dependence on galivds found. One reason for the deviations idyike overestimation of
the accuracy of the density data that TEOS-10 @bag EOS-80) is based on in this region. For lggssures, density

deviations of up to 40 g Thwere found, which is of the same order of magmitas the deviation uncertainty.
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7 Conclusions

Seawater is changed during storage. Mainly silidimxide dissolves from borosilicate glass mateaiad forms silicic acid,
but over the long term, the solubility of otherggacomponents is also important. This affects #resitly of stored seawater.
If standard seawater is to be used as a denséyerafe material, the solubility of all glass comgrais must be quantified so
that the change in the chemical composition amkimsity can be calculated. This also includes #peddence of this solution
on temperature during storage; storage at low teayes may minimize this interaction. For longyestorage, container
materials that have a greater chemical resistammald be investigated.

Knowledge of the isotopic composition is esserfiial measurements obtained from seawater samplésateartificially
diluted with water from different locations, as tbeal isotopic water composition varies signifitgnFor natural seawater,
this may be important in marginal seas.

The data situation of recent highly accurate dgnsieasurements of standard seawater is poor, whiakhy further
measurements should be carried out using statieesfitt methods. The data of the density—salinitgticsn obtained in the
present study should be used as a correction tocSFED

Salinity is usually measured by means of a salinemmeasuring conductivity and being calibratedstandard seawater,
which is of natural origin. A long-term change hetsalt proportions in seawater cannot be detdmtehlis way, as it will be
overwritten by the (re-)calibrations with standaeawater.

The density is sensitive to all components, incigdilissolved salts and gases (and even isotopas)can be determined
without natural reference materials. If the salinposition of standard seawater is changing in ¢ing-term, the density—
salinity relation provides a metrological basis detecting this change.

As possible changes in the seawater density arecteghto be of the order of measurement uncertaingven smaller, a
periodic assessment should be ensured over selemadlies. Since the introduction of the salinitgdaination using standard
seawater, forty years have passed without thispWpose a density measurement of any freshly peepstandard seawater
batch. A well-known example of such long-term assemt is the Keeling curve of the g@ontent in the atmosphere

(Scripps). For standard seawater, there should“Keeling curve” for density in future.

Data availability

The complete data used to develop and validatdehsity—salinity relation is provided in a digitalpplement.
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Appendix A: Reference water density

The calculation of the reference densiti%o assigned to the water reference for the substitutieasurements is based on
the equation of state (EOS) given by Wagner and® F2002), which was adopted by the Internationalo&sation of the
Properties of Water and Steam in 1995 as IAPWS-95:

H2O
Po- = Plapws-95; (A1)
wherepapws os IS valid for degassed water with VSMOW (IAEA, 20@8otopic composition. The values calculated kil
equation were therefore corrected to the air saturand isotopic composition of our water refereie calculate its density

accurately. The equation to correct for isotopimposition was taken from Tanaka et al. (2001) and i

H O
2" Uona?d) _ 53329 4 0,0166- 22 (A2)

gm~3
WhereAp?20 is the density difference due to isotopic composijts, andd;g are the isotopic abundances of deuterium and
oxygen-18 relative to VSMOW compositidh, = 3.98 °C (at maximum density), apg = 101325 Pa.
The correction for air saturation was taken fronmidg et al. (2005) and is (valid for 0 °C to 504@d 101325 Pa):

H0 -25 3
8p52°Tp0) _ T 7 (T
a0~ 0.103-2.371x 16°- (+75)  +182x 107 - (+75), (A3)

WhereAp‘.';20 is the density difference due to air saturatiod Biis the temperature.
We assumed the corrections for isotopic composé#imhair saturation are dependent on temperatarprassure and applied

corrections in the following manner:

H20
Ho0 Apy © (T )p) Ho0
Ap.? (T, p) = g ~Ap.? (T, ., and A4
Pc ( p) AP(?ZO(TpmaXrPO) Pc (Pmax pO) ( )
H20
Ho0 Apy < (T)p) Ho0
Apa# (T, p) =—Apﬁzo(w0) - Api?O(T, po), (A.5)
0 \

where the corrections are scaled to the densityatér with VSMOW isotopic composition based on theilid states of
temperaturd” and pressurg. The water reference density is consequently gxen

PreC = p° + Bpg? + Apy°. (A.6)
Uncertainties for the calculated densitigs\s_os relevant for the temperature range of 5 °C to@giren by Wagner and
PruB are 1 g m for atmospheric pressure, 10 g*for pressures up to 10 MPa, and 307§ far pressures up to 100 MPa.
The uncertainties of corrections for isotopic cosifon and air saturation including the measuresiemd calculations

contribute 10 % to the overall uncertainty in teawater density measurements at atmospheric peg&thmidt et al., 2016).
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Appendix B: Relation uncertainty

The density—salinity relation is an empirical thephysical equation of state, the formulation of ethis determined by the
underlying measurement values and their assoadiateertainties, which were determined in accordavittethe Guide to the
Expression of Uncertainty in Measurement (GUM) d@ddgby the Joint Committee for Guides in Metrol¢g@GM) in 2008
(JCGM GUM, 2008).

To calculate the uncertainty in predicted resultthe density—salinity relation, the Monte Carlothwd (MCM) as described
in Supplement 2 to the GUM (JCGM GUM S2, 2011) applied. In the MCMn = 15,000 random values (for atmospheric
and high pressures) of each particular measurevadunt were generated based on the associated aintgdistribution; in
case of the relative density valuks, andAAp, this is at-distribution. The result is a data set witlsubsets that are used to
fit the equation coefficients times. The final value of a coefficient is obtalrey calculating the mean value of all (random)
coefficient values resulting from thefits. The standard uncertainty in a coefficienbigained by calculating the standard
deviation. For calculation of the uncertainty ipradicted value, the correlations between theofifficients have to be taken
into account. These are obtained by calculatingptivicular empirical correlation coefficients ugithe random data.

Since the applicability of MCM described in the GL82 is by definition limited to measurement modké usually involve
the use of physical laws, the uncertainty in a joted value determined in this way may not be cginst. For this reason, the
consistency of the predicted uncertainties hatevaluated.

A common approach to evaluate the consistencyfitfemuation is to compare the values of the fitideal 4 against their

associated uncertainty(4). A particularU(4) is calculated using the law of propagation of utaisty:

U(4) = J U(Apm)? + U(App)z +2-U(Dpm) - U(Bpy) - 7(Apm, Bpp), (B.1)
wherer(Apm, App) is the empirical correlation coefficient of theedicted and the measured value. Because in theofiess
e.g. the residual sum of squares (RSS) is minimittexdpredicted and measured densities are neitgggarelated; hence,
r(Apm, App) # 0. Since this is commonly not considered in the tescy verification, the uncertainty in predictealues
may be over- or underestimated (Schmidt, 2017).cbineelation coefficient(Apm, App) # 0 was obtained by calculating the
predicted value times using the subsets of the fit coefficients gained with the MiG@escribed above.

Next, every calculated residual uncertainty atabpbility of 95.45 % was compared to the correspuncesidual to evaluate
the uncertainty, which is associated to the predistalue. In case of the density—salinity relatonsistency verification,
95.45 % of the residuals had to be smaller thain #ssociated uncertainties, thuff = |Apm - App| < U(4). When this was
not the case and more than 4.55 % of the residugis higher than their corresponding uncertainttes,uncertainty in the
predicted value was increased gradually until titerion was fulfilled. The increased uncertaintgsathen adopted for any

predicted value in the corresponding atmosphertagir-pressure region.
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Table 1. Summary of the batches of the standard seawatgsles.

maDnallJt;stfure Salinity Homogeneity Calibration
mm/yyyy S Ua Vet ob ve o ve Reference
10/2011 4.9958 0.0006 4 0.0000 4 0.0002 4 P154
03/2011 9.9887 0.0006 6 0.000%1 4t 0.0002  4f P153
10/2011 14.9999 0.0005 8 0.0001 4 0.0002 4 P154
10/2011 20.0009 0.0007 7 0.0001 4 0.0002 4 P154
10/2011 25.0047 0.0005 17 0.0001 4 0.0002 4 P154
03/2011 29.9689 0.0006 25 0.0001 4t 0.0002  4f P153
03/2011 34.9917 0.0004 - - - - P153

aUncertainty calculated based %1, and reference salinity (of standard seawater).
®Mean standard deviation of 5 samples from batckégeded.

¢Mean standard deviation of 5 samples used for regidn.

dEffective degrees of freedom calculated based osetlof homogeneity, calibration, and referencepli

¢Degrees of freedom.
fValues are estimated.

Table 2.1sotopic abundances of water and seawater (NSVitural, DSW- diluted).

Type S ép U b18 U Source
— - %o %o %0 %o -
NSW 36.4 6.8 2.0° 1.06 0.2¢° (Ostlund et al., 1987)
H20 - -40.0 2.0 -6.50 0.20 (Darling et al., 2003)
DSW 5 -33.8 1.8 -5.50 0.18 -
DSW 10 -275 1.6 —-4.48 0.16 -
DSW 15 -21.1 14 -3.45 0.14 -
DSW 20 -14.7 14 —-2.42 0.14 -
DSW 25 -8.2 1.6 -1.37 0.16 -
DSW 30 -17 16 -0.32 0.16 -
IAPSO SSW 35 49 2.0 0.76 0.20 -

2Value is estimated.

Table 3.Dissolved silicate molality of some DSW samples.

Vessel Salinity  Storage Silicate  Uncertainty Batch
time in
years  umol kg? pmol kg?
1 5 4.1 36.1 5.4 P154
1 10 4.7 43.2 79 P153
2 10 4.7 48.5 ' P153
1 15 4.1 37.9 5.6 P154
1 20 4.1 41.4 40 P154
2 20 4.1 39.5 ' P154
1 25 4.1 39.7 4.0 P154
1 30 4.7 57.6 6.0 P153
2 30 4.7 59.9 ' P153
- 35 4.7 61.3 6.2¢ P153

2Estimated based on silicate molalities for saksitdf 10 and 30.
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Table 4. Values of the coefficients;; of Eq. (13).

i Value i Value i Value
0 O 2.65627133 x1®|1 1 8.0658117 x1B| 2 3  -4.1658 x10
0 1 -2.272462 x| 1 2 -8.62107 xi®| 3 0 -1.996354156 x1®
0 2 3.17932 xib| 1 3  6.3513 x10| 3 1 6.332479 x10
0 3 -2.78076 xth| 1 4 6.7777 x1b| 3 2 -2.182108 xi®
0 4 -3.7051 x10| 2 0 2.182680018 x| 4 O 9.16301655 x1®
0 5 -6.648 xI®| 2 1 -1.0724787 x1D| 4 1 -1.4043174 x1d
1 0 -1.198640497 x1®| 2 2 7.686316 xi®| 5 0 -1.68713114 x1®
Table 5. Values of the coefficients;; , of Eq. (14).

i ]k Value i ]k Value

0O 0 0 -7.739482 x| 1 0 3 3.8065 x1b

0 0 1 7.621224 x| 1 1 0 2.09786 xi®

0 0 2 247174 xiBb| 1 1 1 4.38047 %19

0O 0 3 -5109 xtb| 1 1 2 -25183 x10

0O 0 4 5.975 x| 1 2 0 8.72384 %19

0O 1 0 295926 xib| 1 2 1 1.7845 x19

0 1 1 -198326 xib| 1 3 0 -1.2344 x10

o 1 2 5.0082 x| 2 0 0 -3.72241428 x1d

0 1 3 -6.353 x| 2 0 1 1.8587744 x1®

0 2 0 -473032 xib| 2 0 2 -2.80757 xi®

0 2 1 -1.2834 xid| 2 1 0 -1.147437 x1b

0O 2 2 -7.863 x| 2 1 1 -2.9345 xi®

0 3 0 4.9266 xtb| 2 2 0 -4.66432 %19

0 3 1 -1.9762 xtb| 3 0 O 2.2414666 x19

0 4 0 -5.466 x| 3 0 1 -5.56069 x19

1 0 O 2.7623136 x1®| 3 1 O 6.98502 %19

1 0 1 -2061301 x1® 4 0 O -5.0878713 x19

1 0 2 5.30055 xi@



(b)

Figure 1. Set—up used to measure the seawater density énaspheric pressure and (b) at high pressurdsm(@tet al.,
2016). The arrows indicate flow direction in caquilf tubes.
VTD — Densimeter, PP — Peristaltic pump, V1 — Lagswitching valve, V2/V3 — Air switching valves, SWSeawater,

5 H,O — Water, HA — Humid air, CV — Cover, TW — Tap amtMA — Manometer for atmospheric pressure, MV etdd-
driven valve, HV — Manual valve, SP — Syringe puipiP — Manometer for high pressure (P1 — Full-rasgesor, P2 —
Low-range sensor). Dashed lines indicate tubesdfiltith oil.

© Bureau International des Poids et Mesures. Regextiby permission of IOP Publishing. All rightseeved.
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Figure 2. Density difference&pgr‘é‘; caused by isotopic water composition change {veléd IAPSO SSW) during preparation.
U — Estimated uncertainty.
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5 Figure 11.Density deviation of TEOQS-10 from the density—sgfirelation (i.e. TEOS-10 minus DSR) for degasseawater
at selected temperatures and atmospheric pregajiihe deviatiod\p increases linearly with salinity. The uncertaiintyhe
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Millero et al. minus DSR) suggest a deviation thgdtematically increases with salinity. The denaitgertainty calculated

using the accuracy and reproducibility claimed bilevb et al. (1976) i2 ¢ m™ and is significantly exceeded by most of the

deviations.

35



p=0.1MPa

40 40 f
30 30
z s
£ 20 £ 20}
A 3
10 10 +
0 0t 5
0 10 20 30 40 0 10 20 30 40
(@) Temperature / °C (b)
p=65MPa
40 40
30 30
g =
g 20 g 20
3 A
10 10
0 10 20 30 40 0 10 20 30 40
(c) Temperature / °C (d) Temperature / °C
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Notes

In Sect. 1, some previously unpublished detaithefsubstitution method used are described thaterarboth the substitution
densimeter itself and the preparation of the wagfarence. Although these topics were adressdueiniscussion and found
to be worthy of mention, they relate to our artimtethe substitution methddnd are beyond the scope of this article, wheeefor
they are found here.

In Sect. 2, the data used to develop and validetelénsity—salinity relation is tabulated. For ficability, an .htm- and an
XlIsx-file containing the data are attached to $hisplement. Uncertainties are given either as auedbuncertaintiesy, with
corresponding degrees of freedom, or as unceraifitir a probability of 95.45 U, in accordance with the JCGM ‘Guide

to the Expression of Uncertainty in Measuremen?2@®8.

8 Schmidt, H., Wolf, H., and Hassel, E.: A method n@asure the density of seawater accurately tolewe of 106 Metrologia, 53, 770-786,
doi:10.1088/0026-1394/53/2/770, 2016.
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Previously unpublished details related to ‘A methodo measure the density of seawater accurately
to the level of 10¢

Impact of heavy isotope enrichment on density caudeby evaporation

Ultrapure water was used as a density referenteeirsubstitution measurements. To remove the ssotlied in it, it was
boiled without refeeding the vapour. Since the diestcy of the (heavy) isotopes deuterium, oxygenahd, oxygen-18 is
higher in the liquid than in the vapour, heavy agas accumulate in the liquid during evaporatibereby increasing the
water density. By a simple theoretical approach,ithpact on the water density is quantified. Thaults suggest that the
water density changes insignificantly in moderatiitg and, additionally, that evaporation at I@wmiperatures causes higher

density changes than evaporation at high tempestur

If a flask contains a very small vapour (v) compsie a liquid phase (I) each consisting of wated the water contair'H
and?H, orD, atoms an*®0, 170, and*®0 atoms, then the frequency of these atoms in thudiand vapour is different. The
frequency of an isotope in the liquid relative hattin the vapour is described by means of themotfractionation factoa,
which is for deuterium:
_ b/l

ng/nf,’

ap

wheren is the amount-of-substance. For examnpjs the amount-of-substance deuterium in the ligTilte fractionation
factor is temperature-dependent

If a very small amount is repeatedly removed fréwa Yapour at very long intervals, some moleculemfthe liquid
,vaporize" at (almost) constant temperature. THimitesimal changes in the H- and D-amount-of-sabse in the liquid and
vapour are then linked kdn¥ = —dnk anddn}}, = —dn},. For the ratio D to H of the vapour, it followsattng/n}, ~
dnh/dn},. Inserting this formula into above formula, trarsfing and integrating from the beginning (I) te tand of
vaporization (lI) results in:
n e [nll
% B ny
where all amount-of-substances refer to the liquid.
The isotopic composition of deuterium and oxygenfil®&ater is given by isotopic abundances relativ® SMOW, 6, and

415, See article. The use of the isotopic abundarsteal of the amount-of-substance in above formelds;

1-ap
S+ 1 (nH) ap
sSr1 \n)

For oxygen the formula is similar.

4 Horita, J. and Wesolowksi, D. J.: Liquid-vapordiianation of oxygen and hydrogen isotopes of wétem the freezing to the critical temperature,
Geochimica et Cosmochimica Acta, 58, 16, 3425-81710.1016/0016-7037(94)90096-5, 1994.
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The density change caused by the accumulationwiedam, oxygen-17 and -18 can be calculated usiagormula

of Girard and MenacRéhat is given in appendix A of the article.

The change in density of water caused by boilirghswn in the figure below. If 10 % of the liquichter vaporize in boiling,
then the density increases by a maximum of 0.3%gimdependent of the temperature, thereby suggesiatgin moderate

boiling, heavy isotopes accumulate insignificamlyhe liquid in terms of the density uncertainfy2ay ns.

Figure. Density increase of wateAp, due to isotof
enrichment during boiling. Calculated curves
vapourization into a pure water vapour phase &0 - -,
60 °C (—) and 100 °C.
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Water evaporated / %

Impact of glass dissolution on water density causdaly boiling in a borosilicate flask

The ultrapure water used as water reference instistitution measurements was boiled for degassirgy 1 L-Duran
borosilicate glass flask. A test of the hydrolysistance of Duran according to ISO 719, in wiiahglass powder with a
grain diameter of 0.4 mm to 0.6 mm is exposed tanhOf water at 98 °C, results in a sodium molatify.1 nmol kg* after
1 houf. If this molality is converted from the glass pawdurface to the Duran flask surface, then thasite in a density
increase << 0.1 g T Since I1SO 719 test does not take into accounsdhebility of all glass components, it is sometimes
considered insufficiefit

A different test of the hydrolytic resistance of Ml borosilicate glass ampoules with a compositdér5 % SiQ,
11 % BOs, 7 % NaO und 5 % AJO; at 121 °C yielded silicon molalities up to 6.4 kg™ after 60 mif. If this molality is
converted from the surface of the 10 mL glass flaskhat the Duran flask, then a molality of 1.4qlikg™ results
corresponding to an increase in density of 0.08% @ther borosilicate glass ampoules containing 78i@, on the other

hand, caused an increase in density of only 0.04°gA linear SiQ-amount-of-substance dependence suggests an iacreas

5 Girard, G. and Menaché, M.: Variation de la masdemique de I'eau en fonction de sa compositiotdgique, Metrologia, 7, 83—-87, doi:10.1088/0026-
1394/7/3/001, 1971.

6 SCHOTT AG: Technical glasses — Physical and tezthmiroperties, Mainz, Germany, 08150.05 kn/séi:#tvww.schott.com/d/epackaging/2foc7180-
e37c-4209-%eec-617ad9208e51/1.0/18.11.15_finaltts¢achnical_glasses_row.pdf, 2014.

7 Bach, H. and Krause, D. (Eds.): Analysis of thmposition and structure of glass and glass ceraritsl, Springer, doi: 10.1007/978-3-662-03746-1,
1999.

8 Bohrer, D., Bortoluzzi, F., Nascimento, P. C.,\@dino, L. M. and Ramirez, A. G.: Silicate releaseif glass for pharmaceutical preparations, Intésnat
Journal of Pharmaceutics, 355, 174-183, doi:10/4gpBarm.2007.12.025, 2008.



in density of 0.16 g m for Duran (with 80 % Sig). The glass dissolution increases exponentialth wimperaturg so that,

after conversion to the water boiling temperatr&a® °C, a density increase of < 0.1 g’iis yielded for the water that, for
degassing, was boiled in the 1 L-Duran flask. Bhisws that the increase in density can be neglelsteclso that the water
must not boil much longer in borosilicate flaskschuse otherwise its density increases signifigaatinpared to the density

uncertainty of 2 g ns.

Impact of a densimeter zero-drift on the accuracy ba seawater substitution density

Any densimeter tends to drift significantly soorwr later, wherefore regular calibration and appiaipr adjustment is
necessary to yield consistent results. Vibratinzetdensimeters (VTDs) are quick-adjusted usingrdrwater. The drift of a
vibrating tube made of glass can be different foraad water. Therefore, the drift is not complgtebrrected, if seawater
substitution measurements are conducted using @r weference. A theoretical approach is used totifyahe zero-drift

impact on the (seawater) substitution density, Wwh&similar to that for air. The results suggéstttthe deviation in the

substitution density is insignificant, if the demsiter is adjusted regularly.

The VTD used in the substitution measurementsh#/& 5000 M that is adjusted by the manufacturere Btandards used
for this purpose are multiple reference fluids Ifding air and water), whereof the density and assty are known,

respectively. A quick-adjustment is provided to tustomer using air and water. We performed a gadjlkstment before
any substitution measurement.

For the calculation of air density, the formulaagivby Spieweck and Bettthfor a relative humidity of 50 % is used
by the internal firmware of the devide The air pressure is either measured by an intéra@meter or provided by the
customer. We used an external high precision baemtieat was calibrated to provide the air presstihe DMA 5000 M
manuat! also contains data tables. The formula given bhgwggck and Bettin deviates significantly less thann? for 20 °C
and 50 %rh from the recent formulation of air dgn€iIPM-200722. A change in relative humidity of 10 % at 20 °Giobes
the air density b'l g m™=>.

The impact of a densimeter zero-drift, or deviatiair density, on the substitution density caes@mated using the formula:
Bpsw = (1 =¥) - App +7 - Dpy,o With v = (psw = pa)/(Pr,0 = Pa)s
wherep, andAp, are the air reference density and deviation themef(ref. minus meas.py,o andApy,o are the water

reference density and deviation therefrom (ref.urimeas.), anApsy is the difference between substitution and measure
seawater density (subs. minus meas.).

The idea behind the formula is illustrated in (amaly be derived from) the figure below.

® Hunter, F. M. I., Hoch, A. R., Heath, T. G. andsBm, G. M. N., Review of glass dissolution modeisl application to UK glasses, AMEC, Didcot, UK,
web:https://rwm.nda.gov.uk/publication/review-okgs-dissolution-models-and-application-to-uk-gla&sownload, 2015.

10 Spieweck, F. and Bettin, H.: Review — Solid angiiil density determination, Technisches Messen1®82, p. 291.

11 Anton Paar GmbH: Manual — DMA 4100, DMA 4500 M, B\B000 M, Firmware-Version: V2.20, 18th January 201
A more recent manual (in English) may be obtained using the link (after registration):
https://lwww.anton-paar.com/?elD=documentsDownloaa&onent=5471&L=1

2 picard, A., Davis, R. S., Glaser, M. and Fujii; Revised formula for the density of moist air (8#2007), Metrologia, 45, 149-155, doi:10.1088/0026-
1394/45/2/004, 2007.
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Figure. Linear characteristic curve of an ideal densin
) ) p
(——) and of a densimeter with a zero-off==t &), /'\
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A maximum deviation in air density of 20 g¥n(ref. minus meas.) without a deviation in watensity causes a non-
considered deviation in the substitution densitgedwater with salinity 35 of 0.5 gnlf, additionally, there is a maximum
deviation in water density of —10 g#(in the opposite direction), then a non-considefedation in the substitution density
of 0.8 g m?® results. However, we never saw such deviationgnduour substitution measurements. Additionallycrsu
deviations are random, and are therefore considigretie repeatability of a substitution measuremevitich for our

measurements at atmospheric pressure was “£.gTimerefore, the impact is negligible, providedttti@e densimeter is

regularly quick-adjusted by the user, which is lisua well-managed lab.

Impact of U-tube-input assembly on the seawater desity

Measuring the density not using the substitution method. Shortly after a quick-adjustment, even if the siereter was filled
manually using syringes that were directly and selgrconnected to the inlet of the oscillating We¢uwe never observed

deviations > #5 g imii. The inlet may be mechanically decoupled to asoich deviations.

Measuring the density using the substitution method (and a permanent filling installation). Such impacts are eliminated, as the
impact on the measurement of water and seawatsitgénidentical and no parts are being movedrduthe measurements.
The density is determined from the oscillation treacy and has to be corrected for damping efféetisare caused by the
friction between fluid layers due to viscosity. arrect for this effect, the first harmonic osdilbe frequency is used by the
firmware'®. The impact of the input assembly on density mesamsant therefore has to be considered before #ukdground.
Frankly speaking, the damping-corrected densityttiée used instead of the non-damping-correcteditye Using the non-
damping-corrected density in a substitution measarg of seawater can cause the density being mezh&w high by up to
10 g n13, if syringes are used for filling, and 2 g¥to 3 g m?®, even if a permament installation is used foirfgl as damping

effects force the base frequency being too lowthe oscillation period too long, thereby pretegdh higher density.

13 Stabinger, H.: Density measurement using modeitiating transducers, South Yorkshire Trading UBiheffield, 1994.
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Impact of densimeter inclination on the seawater dastitution density

The impact of a (post-adjustment) densimeter iatlim on the measurement density is 1.82 gpar 1 °. Apart from the fact
that the DMAs used to measure the seawater density set up on fixed straight surfaces, such dewisitare corrected by
the substitution method. If a DMA is used withdu tsubstitution method, it can also be quick-adplistt an inclination and
then used afterwards. The decisive factor is tmatiriclination does not change between adjustmahinr@easurement. This
may be a problem in measurements aboard ship.

Avoidance of oil diffusion into the U-tube of the IMA HP during measurements at high pressure

In the substitution densimeter for high pressuodisis used to prevent corrosion of the pressuresees. For reasons of
accuracy, no pressure diaphragm was used. Oil atelwere therefore in direct contact.

Oil and water are not miscible, so there is alwayshase boundary between both liquids. The phasedaoy is
reinforced, as the capillary tube in that bothiliigumeet has a small diameter of 1.6 mm. The densithe oil is lower than
that of the water. Advantage was taken of thatibtailing the density measurement part at a logwellthan the pressurization
part that is filled with oil, thereby preventingra@ction downwards (into the DMA).

After each substitution measurement, the fillimeliwas rinsed with ethanol and water and thoroudhlsd using
filtered dry air, thereby removing any oil that ngtick to and creep on the inner tube wall, as siicltemains can disturb a
clean replacement of seawater by water and viceavéft nonetheless, there is such a disturbahisayis seen in an increase
in the water density or decrease in the seawatssityemeasured, provided a measurement seriemgucted, i.e. water —
seawater — water — seawater — ... — water. For tie friessure measurements, we performed usuallyeated substitution
measurements per temperature-pressure density peintl liquid replacements (water was alwayst faind last); obeying

the cleaning routine, replacement of liquids thetevaccompanied by impurities never occurred.



Data related to ‘The density—salinity relation of $andard seawater’

Sect.2& 3

Density for atmospheric pressure

e " . . . . . Density chang Density chanc Density correctio " "
Date of salinity Practical salinity Temperature  Pressurg Date of density Seawater density Density correction due to preparation due to storage due to measurement | Fractical  repnerare  Pressur Seawater density

measurement from measurement measurement from substitution measurement to (integer) target salinity (isotopic composition) (salt composition) (air saturation) salinity (at uniform conditions)

- S u®  dplds  ufp) v T p - Pswisubs u Vet Apswar u vett | Apswprep  Apswiso U ver| Apswsor U ver| Apswaer u o ver S T p psw u Vet

- - - kgm? kgn? - °C MPz - kg kg m* - kg kg m? - | kgn?  kgm? kgm? - | kgn?  kgn? - | kgm?®  kgm? - - °C MPz kg m* kgn? -
2013-1C 4.995¢  0.000: 0.7¢ 0.000: 4 5 0.10132! 2014-0% 1003.937 0.000¢ 6C 0.003¢ 0.000¢ o | -0.002. -0.000! 0.000: o | 0.001¢ 0.000: | -0.001( 0.000: oo 5 5 0.10132' | 1003.939  0.000¢
2011-1C 4.995¢  0.000: 0.7¢ 0.000: 4 10 0.10132! 201411 1003.599 0.000¢ 6C 0.003¢ 0.000¢ o | -0.002. -0.000! 0.000: o | 0.001¢ 0.000: | -0.000¢ 0.000: oo 5 10 0.10132' | 1003.602  0.000¢
2011-1C 4.995¢  0.000: 0.77 0.000: 4 15 0.10132! 2014-0% 1002.943 0.000¢ 6C 0.003: 0.000¢ o | -0.002. -0.000! 0.000: o | 0.001¢ 0.000: | -0.000: 0.000: oo 5 15 0.10132!' | 1002.947  0.000¢
2013-1C 4.995¢  0.000: 0.7¢ 0.000: 4 20 0.10132! 201408 1001.998 0.000¢ 6C 0.003: 0.000¢ o | -0.002. -0.000! 0.000: oo | 0.001° 0.000: oo | 0.000( 0.000C o 5 20 0.10132' | 1002.002  0.000¢
2011-1C 4.995¢  0.000: 0.7¢ 0.000: 4 25 0.10132! 2014-0% 1000.803 0.000¢ 6C 0.003: 0.000¢ o | -0.002. -0.000! 0.000: oo | 0.001¢ 0.000: o | 0.000: 0.000: o 5 25 0.10132' | 1000.807  0.000¢
2011-1C 4.995¢  0.000: 0.7¢ 0.000: 4 30 0.10132! 201408 999.370' 0.000¢ 6C 0.003: 0.000¢ o | -0.002. -0.000! 0.000: oo | 0.001° 0.000: oo | 0.000: 0.000: o 5 30 0.10132! 999.374  0.000¢
2011-1C 4.995t  0.000: 0.7¢ 0.000: 4 35 0.10132! 201408 997.731 0.000¢ 6C 0.003: 0.000¢ o | -0.002 -0.000! 0.000: oo| 0.001¢ 0.000: oo | 0.000: 0.000: o 5 35 0.10132! 997.735.  0.000¢
2011-02 9.988" 0.000: 0.7¢ 0.000: 6 5 0.10132! 2014-0¢ 1007.887. 0.000¢ 7c 0.008¢ 0.000¢ o | -0.001t -0.000! 0.000: o | 0.002: 0.000: « | -0.001( 0.000: oo 1c 5 0.10132' | 1007.894  0.000¢
2011-02 9.988° 0.000: 0.7¢ 0.000: 6 10 0.10132! 201411 1007.482 0.000¢ 7c 0.008¢ 0.000¢ o | -0.001t -0.000! 0.000: o | 0.002: 0.000: « | -0.000¢ 0.000: oo 1c 10 0.10132' | 1007.489  0.000¢
2011-02 9.988° 0.000: 0.77 0.000: 6 15 0.10132! 2014-1C 1006.768 0.000¢ 7c 0.008° 0.000¢ o | -0.001t -0.000! 0.000: o | 0.002: 0.000: | -0.000: 0.000: oo 1c 15 0.10132!' | 1006.776  0.000¢
2011-02 9.988" 0.000: 0.7¢ 0.000: 6 20 0.10132! 2014-0¢ 1005.777 0.000¢ 7c 0.008! 0.000¢ « [ -0.001¢ -0.000: 0.000: o | 0.002¢: 0.000: o | 0.000( 0.000( o 1c 20 0.10132' | 1005.785  0.000¢
2011-02 9.988° 0.000: 0.7t 0.000: 6 25 0.10132! 2014-0¢ 1004.541 0.000¢ 7c 0.008! 0.000¢ o | -0.001t -0.000! 0.000: oo | 0.002! 0.000: o | 0.000: 0.000: o 1c 25 0.10132' | 1004.549  0.000¢
2011-02 9.988" 0.000: 0.7« 6 30 0.10132! 2014-0¢ 1003.079 0.000¢ 7C 0.008¢ 0.000¢ o | -0.001t -0.000! 0.000: oo | 0.002! 0.000: oo | 0.000: 0.000: o 1c 30 0.10132' | 1003.087  0.000¢
2011-023 9.988°  0.000: 0.7« 6 35 0.10132! 2014-0¢ 1001.409 0.000¢ 7C 0.008! 0.000¢ o | -0.001° -0.000{ 0.000: oo | 0.002{ 0.000: oo | 0.000< 0.000: = 1c 35 0.10132! [ 1001.417  0.000¢
2011-1C 14.999' 0.000: 0.7¢ 8 5 0.10132! 2014-0% 1011.845 0.000¢ 7€ 0.000: 0.000¢ o | -0.001+ -0.000! 0.000: o | 0.001! 0.000: « | -0.001( 0.000: oo 1t 5 0.10132' | 1011.843  0.000¢
2011-1C 14.999' 0.000: 0.7¢ 8 10 0.10132! 201411 1011.373 0.000¢ 78 0.000: 0.000¢ o [ -0.001¢ -0.000: 0.000: « | 0.001" 0.000: | -0.000¢ 0.000: o 1£ 10 0.10132! | 1011.372  0.001(
2011-1C 14.999' 0.000: 0.7% 8 15 0.10132! 2014-0% 1010.605 0.000¢ 78 0.000: 0.000¢ o [ -0.001¢ -0.000: 0.000: « | 0.001f 0.000. | -0.000: 0.000: o 1£ 15 0.10132! | 1010.604  0.000¢
2011-1C 14.999' 0.000: 0.7¢ 8 20 0.10132! 2014-08 1009.569 0.000¢ 78 0.000: 0.000(¢ o [ -0.001¢ -0.000: 0.000: o« | 0.001¢ 0.000: oo | 0.000( 0.000( o 1£ 20 0.10132! | 1009.569  0.000¢
2011-1C 14.999' 0.000: 0.7¢ 8 25 0.10132! 2014-0% 1008.293 0.000¢ 78 0.000: 0.000¢ o [ -0.001¢ -0.000: 0.000: « | 0.001f 0.000: o | 0.000: 0.000: o 1£ 25 0.10132! | 1008.292  0.000¢
2011-1C 14.999' 0.000: 0.7« 8 30 0.10132! 2014-08 1006.797. 0.000¢ 78 0.000: 0.000¢ o [ -0.001¢ -0.000: 0.000: o« | 0.001¢ 0.000: oo | 0.000: 0.000: o 1£ 30 0.10132! | 1006.797  0.000¢
2011-1C 14.999' 0.000: 0.7« 8 35 0.10132! 2014-0€ 1005.103 0.000¢ 78 0.000: 0.000¢ o | -0.001« -0.000{ 0.000: oo | 0.001f 0.000: oo | 0.000< 0.000: = 15 35 0.10132! [ 1005.103  0.000¢
2013-1C 20.000¢ 0.000: 0.7¢ 7 5 0.10132! 2014-1C 1015.795 0.000¢ 8¢ -0.000° 0.000¢ o [ -0.001: -0.000: 0.000: « | 0.001" 0.000. | -0.001C 0.000: o 2C 5 0.10132!' | 1015.793  0.001(
2011-1C 20.000* 0.000¢ 0.7¢ 7 10 0.10132! 201411 1015.260 0.000¢ 8¢ -0.000° 0.000(¢ o [ -0.001: -0.000: 0.000: « | 0.001t 0.000: | -0.000¢ 0.000: o 2C 10 0.10132! | 1015.258  0.001(
2011-1C 20.000¢ 0.000¢ 0.7% 7 15 0.10132! 2014-1C 1014.434 0.000¢ 8¢ -0.000° 0.000(¢ o [ -0.001: -0.000: 0.000: « | 0.001" 0.000: | -0.000{ 0.000: o 2C 15 0.10132! | 1014.432  0.001(
2011-1C 20.000' 0.000: 0.7¢ 7 20 0.10132! 2014-1C 1013.355 0.000¢ 8¢ -0.000° 0.000¢ o [ -0.001: -0.000: 0.000: « | 0.001" 0.000: o | 0.000( 0.000( o 2C 20 0.10132! | 1013.354  0.001(
2011-1C 20.000¢ 0.000¢ 0.7% 7 25 0.10132! 2014-1C 1012.040 0.000¢ 8¢ -0.000° 0.000(¢ o [ -0.001: -0.000: 0.000: « | 0.001" 0.000: o | 0.000: 0.000: o 2C 25 0.10132! | 1012.039  0.001(
2011-1C 20.000¢ 0.000¢ 0.7« 7 30 0.10132! 2014-0¢ 1010.513 0.000¢ 8¢ -0.000° 0.000(¢ o [ -0.001: -0.000: 0.000: « | 0.001" 0.000: oo | 0.000: 0.000: o 2C 30 0.10132! | 1010.511  0.001(
2011-1C 20.000* 0.000¢ 0.7« 7 35 0.10132! 2014-0¢ 1008.794 0.000¢ 8¢ -0.000 0.000¢ o | -0.001: -0.000{ 0.000: oo | 0.001¢ 0.000: oo | 0.000< 0.000: = 2C 35 0.10132! [ 1008.793  0.001(
2011-1C 25.004" 0.000: 0.7¢ 17 5 0.10132! 2014-0% 1019.750 0.000¢ 9¢ -0.003 0.000( o [ -0.000" -0.000: 0.000: o | 0.001: 0.000. o | -0.001C  0.000: o 25 5 0.10132! | 1019.745  0.001(
2011-1C 25.004 0.000: 0.7¢ ;17 10 0.10132! 2014-1C 1019.149 0.000¢ 9¢ -0.003° 0.000(¢ o [ -0.000° -0.000: 0.000: « | 0.001t 0.000. | -0.000¢ 0.000: o 28 10 0.10132! | 1019.144  0.001(
2013-1C 25.004 0.000: 0.77 17 15 0.10132! 201404 1018.275 0.000¢ 9¢ -0.003¢ 0.000¢ o | -0.000" -0.000! 0.000: o | 0.001{ 0.000: | -0.000: 0.000: oo 28 15 0.10132' | 1018.270  0.001(
2011-1C 25.004 0.000: 0.7¢ 17 20 0.10132! 2014-1C 1017.146 0.000¢ 9¢ -0.003¢ 0.000¢ o | -0.000" -0.000! 0.000: oo | 0.001¢ 0.000: oo | 0.000( 0.000C o 28 20 0.10132' | 1017.141  0.001(
2011-1C 25.004 0.000: 0.7% 17 25 0.10132! 2014-0% 1015.797 0.000¢ 9¢ -0.003t 0.000¢ o | -0.000° -0.000! 0.000: oo | 0.001! 0.000: o | 0.000: 0.000: o 28 25 0.10132' | 1015.793  0.001(
2011-1C 25.004 0.000: 0.7% 17 30 0.10132! 201408 1014.244 0.000¢ 9¢ -0.003! 0.000¢ « [ -0.0000 -0.000: 0.000: o | 0.001f 0.000: o | 0.000¢ 0.000: o 28 30 0.10132' | 1014.239  0.001(
2011-1C 25.004  0.000: 0.7« .000: 17 35 0.10132! 2014-0€ 1012.496 0.000¢ 9¢ -0.003! 0.000¢ « | -0.0000 -0.000{ 0.000: o[ 0.001+ 0.000: o | 0.000¢ 0.000: o 28 35 0.10132' [ 1012.492  0.001(
2011-02 29.968! 0.000! 0.7¢ 0.000: 2t 5 0.10132! 2014-1C 1023.678 0.001¢ 11C 0.024¢ 0.000¢ o | -0.000¢ -0.000! 0.000: o | 0.002¢ 0.000: « | -0.001( 0.000: oo 3C 5 0.10132' | 1023.699  0.001(
29.968! 0.000! 0.7¢ 0.000: 2t 10 0.10132! 2014-1C 1023.016 0.001¢ 11C 0.024: 0.000¢ o | -0.000¢ -0.000! 0.000: o | 0.002¢ 0.000: | -0.000¢ 0.000: oo 3C 10 0.10132!' | 1023.037  0.001(
2011-02 29.968! 0.000! 0.77 0.000: 2t 15 0.10132! 2014-1C 1022.089 0.001¢ 11C 0.023¢ 0.000¢ o | -0.000¢ -0.000! 0.000: o | 0.002° 0.000: « | -0.000: 0.000: oo 3C 15 0.10132' | 1022.110  0.001(
2011-02 29.968! 0.000! 0.7¢ 0.000: 2t 20 0.10132! 2014-1C 1020.920 0.001¢ 11C 0.023° 0.000¢ o | -0.000¢ -0.000! 0.000: oo | 0.002° 0.000: oo | 0.000( 0.000C o 3C 20 0.10132' | 1020.942  0.001(
2011-02 29.968! 0.000! 0.7¢ 0.000: 2t 25 0.10132! 201408 1019.534 0.001¢ 11C 0.023¢ 0.000¢ o | -0.000¢ -0.000! 0.000: oo | 0.002! 0.000: o | 0.000: 0.000: o 3C 25 0.10132' | 1019.556  0.001(
2011-02 29.968! 0.000! 0.7¢ 0.000: 2t 30 0.10132! 201408 1017.949 0.001¢ 11C 0.023¢ 0.000¢ « [ -0.000¢ -0.000: 0.000: o | 0.002¢ 0.000: o | 0.000¢ 0.000: o 3C 30 0.10132' | 1017.970  0.001(
2011-03 29.968! 0.000! 0.74 0.000: 2& 35 0.10132! 201408 1016.176 0.001¢ 11C 0.023: 0.000¢ o | -0.000¢ -0.000! 0.000: oo| 0.002! 0.000: oo | 0.000: 0.000: o 3C 35 0.10132' [ 1016.197  0.001(
2011-02 34.991° 0.000: 0.7¢ 0.000: o 5 0.10132! 2014-0€ 1027.654 0.001¢ 121 0.006¢ 0.000¢ o 0.000(  -0.000: 0.000( o | 0.002: 0.000: « | -0.001( 0.000: oo 3t 5 0.10132!' | 1027.657  0.001(
2011 34.991° 0.000: 0.7¢ 0.000: oo 10 0.10132! 2014-1C 1026.935 0.001¢ 121 0.006! 0.000¢ o 0.000(  -0.000: 0.000( o | 0.002¢ 0.000: « | -0.000¢ 0.000: oo 3t 10 0.10132' | 1026.938  0.001:
2011-02 34.991° 0.000: 0.77 0.000: oo 15 0.10132! 201404 1025.956 0.001¢ 121 0.006¢ 0.000¢ o 0.000(  -0.000: 0.000( o | 0.0020 0.000: « | -0.000: 0.000: oo 3t 15 0.10132' | 1025.960  0.001(
2011-02 34.991° 0.000: 0.7¢ 0.000: oo 20 0.10132! 2014-1C 1024.744 0.001¢ 121 0.006! 0.000¢ o 0.000(  -0.000: 0.000( oo | 0.002¢ 0.000: o | 0.000( 0.000C o 3t 20 0.10132!' | 1024.748  0.001(
2011-02 34.991° 0.000: 0.7¢ 0.000: oo 25 0.10132! 2014-0% 1023.323 0.001¢ 121 0.006! 0.000(¢ 0 0.000¢ -0.000: 0.000¢ | 0.002: 0.000: o | 0.000: 0.000: o 3t 25 0.10132! | 1023.326  0.001(
2011-02 34.991° 0.000: 0.7¢ 0.000: o« 30 0.10132! 2014-1C 1021.704 0.001¢ 121 0.006: 0.000(¢ 0 0.000¢ -0.000: 0.000¢ <o | 0.002¢ 0.000: o | 0.000: 0.000: o 3t 30 0.10132! | 1021.707  0.001:
2011-023 34.991° 0.000: 0.7¢ 0.000: oo 35 0.10132! 2014-08 1019.910 0.001( 121 0.006: 0.000( 0 0.000C  -0.000: 0.000C oo | 0.002: 0.000: o | 0.000¢ 0.000: o 3E 35 0.10132! [ 1019.914  0.001(




Density for high pressures

Salinity 5

Density change

Density change

Density correction

Date of salinity Practical salinity Temperature pressure | Date of density Seawater densi Density correction G o e e e ot Practical o Pressure Seawater density

measurement from measurement P measurement from substitution measurement to (integen) target salinity sotopic ‘Zon‘:wsmcm calt ) air salinity P (at uniform conditions)
- s us dpldS up) v T P - Pswsy Vet Apswia u veit | Apswore u veit | Apswsio u vei | Apswae Vet s T P psw u Vet
- kgm® _kgni® - °C MPa - kg it k - kg nr* - kg n° kgn®  — k k - kg m* - - °C MPa kgt kg ni?

2011-10 29958 00002 079  0.0002 |4 5 50 2014-09 06,8104 0.0058 71 0.0033 00000 = | -0.0021 00002 » | 0.0018 00002 = | -0.0010 - 5 5 50 10063128 00058 7
2011-10 49958 00002 079  0.0002 |4 5 10.0 2014-09 1008.7060 0.0058 71 0.0033 00000 @ | -0.0021 00002 = | 00018 00002 « | -0.0010 00002 < 5 5 10.0 1008.7083  0.0059
2011-10 49958 00002 079  0.0002 |4 5 15.0 2014-09 1011.0763 0.0154 3414 0.0033 00000 o« | -0.0021 00002 = | 00018 00002 « | -0.0010 00002 < 5 5 15.0 10110785 00154 34
2011-10 49958 00002 079  0.0002 |4 5 20.0 2014-09 1013.4212 0.0154 3444 0.0033 00000 o« | -0.0021 00002 = | 00018 00002 « | -0.0010 00002 < 5 5 20.0 10134235 00154 344
2011-10 49958 00002 079  0.0002 |4 5 26.0 2014-09 1016.2007 0.0155 3480 0.0032 00000 « | -0.0021 00002 « | 00018 00002 « | -0.0010 00002 < 5 5 26.0 10162030 00155 34
2011-10 49958 00002 079  0.0002 |4 5 330 2014-09 1019.3983 0.0155 3521 0.0032 00000 o« | -0.0021 00002 « [ 00018 00002 « | -0.0010 00002 < 5 5 330 1019.4005 00155 353
2011-10 49958 00002 079  0.0002 |4 5 415 2014-09 1023.2149 0.0156 3570 0.0032 00000 o« | -0.0021 00002 « [ 00018 00002 « | -0.0010 00002 < 5 5 415 10232171 00156 35
2011-10 49958 00002 079  0.0002 |4 5 52.0 2014-09 1027.8385 0.0156 3626 0.0032 00000 o« | -0.0021 00002 = | 00018 00002 « | -0.0010 00002 < 5 5 52.0 1027.8407 00156 36!
2011-10 4.9958 00002 079 _ 0.0002 |4 5 65.0 2014-09 1033.4192 0.0157 3688 0.0031 00000 o | -0.0022 00002 » | 00018 00002 « | -0.0010 00002« 5 5 65.0 10334214 00157 369
2011-10 29958 00002 078  0.0002 |4 10 50 2014-09 10050111 0.0058 71 0.0033 0.0000 = | -0.0021 00002 » | 0.0018 00002 = | -0.0006 00002 5 10 5.0 10059137 00058 7
2011-10 49958 00002 078  0.0002 |4 10 10.0 2014-09 1008.2423 0.0058 71 00032 00000 <« | -0.0021 00002 « [ 00018 00002 « | -0.0006 00002 < 5 10 10.0 10082449 00059 73
2011-10 49958 00002 078  0.0002 |4 10 15.0 2014-09 10105477 00154 3414 00032 00000 = | -0.0021 00002 « | 00018 00002 « | -0.0006 00002 < 5 10 15.0 10105503 0.0154 34
2011-10 49958 00002 078  0.0002 |4 10 20.0 2014-09 10128315 00154 3444 00032 00000 = | -0.0021 00002 = | 00018 00002 « | -0.0006 00002 < 5 10 20.0 10128341 00154 344
2011-10 49958 00002 078  0.0002 |4 10 26.0 2014-09 10155428 00155 3480 00032 00000 = | -0.0021 00002 = | 00018 00002 « | -0.0006 00002 < 5 10 26.0 10155455 00155 344
2011-10 49958 00002 078  0.0002 |4 10 33.0 2014-09 1018.6603 00155 3521 00032 00000 = | -0.0021 00002 = | 00019 00002 « | -0.0006 00002 < 5 10 330 10186629 00155 35
2011-10 49958 00002 078  0.0002 |4 10 415 2014-09 1022.3857 00156 3570 00031 00000 @ | -0.0021 00002 | 00019 00002 « | -0.0006 00002 < 5 10 415 10223883 00156 35
2011-10 49958 00002 078  0.0002 |4 10 52.0 2014-09 1026.8948 00156 3626 00031 00000 < | -0.0021 00002 « [ 00019 00002 « | -0.0006 00002 < 5 10 520 10268973 0.0156 36!
2011-10 49958 00002 0.78 _ 0.0002 |4 10 65.0 2014-09 1032.3480 00157 3688 00031 00000 = | -0.0022 00002 » | 00019  0.0002 « | -0.0006 00002 5 10 65.0 10323505 00157 36
2011-10 29958 00002 0.77 _ 0.0002 |4 15 50 2015-04 1005.2011 0.0058 71 0.0032 00000 = | -0.0021 00002 » | 0.0022 00002 = | -0.0003 00002 = 5 15 50 10052037 00058 7
2011-10 49958 00002 077  0.0002 |4 15 10.0 2015-04 1007.4814 0.0058 71 00032 00000 = | -0.0021 00002 = | 00022 00002 « | -0.0003 00002 < 5 15 10.0 10074840  0.0059
2011-10 49958 00002 077  0.0002 |4 15 150 2015-04 1009.7375 00154 3414 0.0032 00000 = | -0.0021 00002 = | 00022 00002 « | -0.0003 00002 < 5 15 15.0 10007401 00154 34
2011-10 49958 00002 077  0.0002 |4 15 20.0 2015-04 1011.9697 00154 3444 00032 00000 @ | -0.0021 00002 | 00022 00002 « | -0.0003 00002 < 5 15 200 10119723 00154 34
2011-10 49958 00002 077  0.0002 |4 15 26.0 2015-04 1014.6199 00155 3480 00032 00000 = | -0.0021 00002 « [ 00022 00002 « | -0.0003 00002 < 5 15 26.0 10146225 00155 34
2011-10 49958 00002 077  0.0002 |4 15 330 2015-04 1017.6696 00155 3521 00031 00000 = | -0.0021 00002 | 00022 00002 « | -0.0003 00002 < 5 15 330 10176722 00155 35
2011-10 49958 00002 077  0.0002 |4 15 415 2015-04 10213154 00156 3570 00031 00000 = | -0.0021 00002 = | 00022 00002 « | -0.0003 00002 5 15 415 10213179 00156 35
2011-10 49958 00002 077  0.0002 |4 15 52.0 2015-04 10257321 00156 3626 00031 00000 = | -0.0021 00002 = | 00022 00002 « | -0.0003 00002 < 5 15 52.0 10257346 0.0156 36!
2011-10 4.9958 00002 0.77___ 0.0002 |4 15 65.0 2015-04 10310771 00157 3688 00031 00000 = | -0.0022 00002 = | 00022 00002 o« | -0.0003 00002 5 15 65.0 10310796 00157 36
2011-10 29958 00002 076 _ 0.0002 |4 20 50 2014-09 1004.2168 0.0058 71 0.0032 00000 = | -0.0021 00002 » | 0.0018 00002 = | 0.0000 0.0000 5 20 50 10042200 00058 7
2011-10 49958 00002 076  0.0002 |4 20 10.0 2014-09 1006.4538 0.0058 71 00032 00000 < | -0.0021 00002 « [ 00018 00002 « | 0.0000 0.0000 < 5 20 10.0 1006.4570  0.0058 7
2011-10 49958 00002 076  0.0002 |4 20 15.0 2014-09 1008.6687 00154 3414 00031 00000 = | -0.0021 00002 = | 00018 00002 « | 0.0000 0.0000 < 5 20 15.0 10086719  0.0154 34
2011-10 49958 00002 076  0.0002 |4 20 20.0 2014-09 10108616 00154 3444 00031 00000 = | -0.0021 00002 = | 00018 00002 « | 0.0000 0.0000 < 5 20 20.0 10108648 00154 344
2011-10 49958 00002 076  0.0002 |4 20 26.0 2014-09 1013.4616 00155 3480 00031 00000 = | -0.0021 00002 = | 00018 00002 « | 0.0000 0.0000 < 5 20 26.0 10134648 00155 344
2011-10 49958 00002 076  0.0002 |4 20 330 2014-09 1016.4616 00155 3521 00031 00000 = | -0.0021 00002 « [ 00018 00002 « | 0.0000 0.0000 < 5 20 330 10164647 00155 35
2011-10 49958 00002 076  0.0002 |4 20 415 2014-09 10200434 00156 3570 00031 00000 = | -0.0021 00002 « [ 00018 00002 « | 0.0000 0.0000 < 5 20 415 10200465 00156 35
2011-10 49958 00002 076  0.0002 |4 20 52.0 2014-09 1024.3847 00156 3626 00031 00000 = | -0.0021 00002 « [ 00019 00002 « | 0.0000 0.0000 < 5 20 52.0 10243878 00156 36
2011-10 4.9958 00002 0.76 _ 0.0002 |4 20 65.0 2014-09 1029.6361 00157 3688 0.0030 00000 = | -0.0022 00002 » | 0.0019  0.0002 « | 0.0000 0.0000 <« 5 20 65.0 10206392 00157 36
2011-10 29958 00002 075 _ 0.0002 |4 25 50 2014-05 1002.9869 0.0058 71 0.0031 0.0000 = | -0.0021 00002 » | 0.0016 _ 0.000L = | 0.0002 00002 = 5 25 50 10029904 00058 7
2011-10 49958 00002 075  0.0002 |4 25 10.0 2014-05 1005.1934 0.0058 71 00031 00000 = | -0.0021 00002 = | 00016 00001 « | 0.0002 00002 < 5 25 10.0 10051969  0.0059 7
2011-10 49958 00002 075  0.0002 |4 25 15.0 2014-05 1007.3765 00154 3414 0.0031 00000 = | -0.0021 00002 « [ 00016 00001 « | 0.0002 00002 < 5 25 15.0 1007.3800  0.0154 34
2011-10 49958 00002 075  0.0002 |4 25 20.0 2014-05 1009.5377 00154 3444 00031 00000 = | -0.0021 00002 « | 00016 00001 « | 0.0002 00002 < 5 25 200 10095412 00154 344
2011-10 49958 00002 075  0.0002 |4 25 26.0 2014-05 1012.1016 00155 3480 0.0031 00000 = | -0.0021 00002 « [ 00016 00001 « | 0.0002 00002 < 5 25 26.0 10121051 00155 34
2011-10 49958 00002 075  0.0002 |4 25 33.0 2014-05 1015.0546 00155 3521 00031 00000 = | -0.0021 00002 = | 00016 00001 « | 0.0002 00002 < 5 25 330 10150581 00155 35
2011-10 49958 00002 075  0.0002 |4 25 415 2014-05 10185849 00156 3570 00031 00000 = | -0.0021 00002 = | 00016 00001 « | 0.0002 00002 < 5 25 415 10185884 00156 35
2011-10 49958 00002 075  0.0002 |4 25 52.0 2014-05 1022.8660 00156 3626 0.0030 00000 = | -0.0021 00002 = | 00016 00001 « | 0.0002 00002 < 5 25 52.0 1022.8694
2011-10 49958 00002 075 0.0002 |4 25 65.0 2014-05 1028.0455 00157 3688 0.0030 00000 = | -0.0021 00002 | 00017 00001 « | 0.0002 00002 5 25 65.0 1028.0489
2011-10 29958 00002 0.74 _ 0.0002 |4 30 50 2015-02 10015288 0.0058 71 0.0031 0.0000 = | -0.0021 00002 » | 0.0021 00002 = | 0.0003 0.0002 5 30 50 10015320 00058 7]
2011-10 49958 00002  0.74  0.0002 |4 30 10.0 2015-02 1003.7096 0.0058 71 00031 00000 = | -0.0021 00002 = | 00021 00002 « | 0.0003 00002 < 5 30 10.0 10037128 00059 7
2011-10 49958 00002  0.74  0.0002 |4 30 15.0 2015-02 1005.8669 00154 3414 00031 00000 = | -0.0021 00002 = | 00021 00002 « | 0.0003 00002 < 5 30 15.0 10058700 00154 3438
2011-10 49958 00002  0.74  0.0002 |4 30 20.0 2015-02 1008.0030 00154 3444 00031 00000 = | -0.0021 00002 = | 00021 00002 « | 0.0003 00002 < 5 30 20.0 10080061 00154 3448
2011-10 49958 00002 074  0.0002 |4 30 26.0 2015-02 10105370 00155 3480 0.0031 00000 = | -0.0021 00002 « [ 00021 00002 « | 0.0003 00002 < 5 30 26.0 10105402 00155  34g4
2011-10 49958 00002 074  0.0002 |4 30 330 2015-02 1013.4554 00155 3521 0.0031 00000 = | -0.0021 00002 « [ 00021 00002 « | 0.0003 00002 < 5 30 330 10134585 00155 3535
2011-10 49958 00002 074  0.0002 |4 30 415 2015-02 1016.9455 00156 3570 0.0030 00000 @ | -0.0021 00002 « [ 00021 00002 « | 0.0003 00002 < 5 30 415 10169486 00156 35§
2011-10 49958 00002  0.74  0.0002 |4 30 52.0 2015-02 10211768 00156 3626 0.0030 00000 = | -0.0021 00002 = [ 00021 00002 « | 0.0003 00002 < 5 30 52.0 10211799 0.0156 36!
2011-10 4.9958 00002 0.74 __ 0.0002 |4 30 65.0 2015-02 10262979 00157 3688 0.0030 00000 = | -0.0021 00002 » | 0.0021 00002 « | 0.0003 00002« 5 30 65.0 10263010 00157 36
2011-10 29958 00002 0.74 _ 0.0002 |4 35 50 2014-08 999.8682 0.0058 71 0.0031 0.0000 = | -0.002L 00002 » | 0.0018 00002 = | 0.0004 00002 = 5 35 50 999.8718 00058 7]
2011-10 49958 00002 074  0.0002 |4 35 10.0 2014-08 1002.0285 0.0058 71 00031 00000 < | -0.0021 00002 | 00018 00002 « | 0.0004 00002 < 5 35 10.0 10020320 00059 7
2011-10 49958 00002 074  0.0002 |4 35 15.0 2014-08 1004.1681 00154 3414 00031 00000 = | -0.0021 00002 [ 00018 00002 « | 0.0004 00002 < 5 35 15.0 10041716 00154 348
2011-10 49958 00002 074  0.0002 |4 35 20.0 2014-08 1006.2850 00154 3444 0.0031 00000 = | -0.0021 00002 « | 00018 00002 « | 0.0004 00002 < 5 35 200 10062885 00154 3448
2011-10 49958 00002  0.74  0.0002 |4 35 26.0 2014-08 1008.7936 00155 3480 0.0030 00000 = | -0.0021 00002 = | 00018 00002 « | 0.0004 00002 5 35 26.0 10087971  0.0155 34
2011-10 49958 00002  0.74  0.0002 |4 35 33.0 2014-08 1011.6847 00155 3521 0.0030 00000 = | -0.0021 00002 = | 00018 00002 « | 0.0004 00002 < 5 35 330 10116882 00155 3544
2011-10 49958 00002  0.74  0.0002 |4 35 415 2014-08 10151436 00156 3570 0.0030 00000 = | -0.0021 00002 = | 00018 00002 « | 0.0004 00002 < 5 35 415 10151471 00156 35
2011-10 49958 00002 074  0.0002 |4 35 52.0 2014-08 1019.3366 00156 3626 0.0030 00000 = | -0.0021 00002 « [ 00018 00002 « | 0.0004 00002 < 5 35 52.0 10103401  0.0156 36!
2011-10 49958 00002 0.74 __ 0.0002 |4 35 65.0 2014-08 1024.4120 00157 3688 0.0030 00000 = | -0.0021 00002 » | 0.0018 _ 0.0002 o | 0.0004 00002 5 35 65.0 10244154 00157 362




Salinity 10

.. Density change Density change Density correction

Date of 55‘"""3" ﬁp'ac“ca' salinity " Temperature Pressure pate of "E"S“‘V & Ssa‘.v“’a“.e’ density " ‘ (Dfr‘s‘“’) fu”ef“”"‘. i due to preparation due to storage due to measurement P'a‘f‘l‘fa' Temperature Pressure ( ‘Sef‘f‘”’a‘e' deé‘f"y )

measurement om measuremen measurement om substitution measurement o (integer) target salinity (isotopic composition) salt air salinity at uniform conditions)

- S u© do/dS up) v T [ - Vet u verr | Apswprer u Ve veir | Dpswae Vet s T P psw u Vet
- kgm® _kgni® °C MPa - g - - kg nT* kgn®  — - kg m* - - °C MPa kg nf kg n* -

2011-03 99887 00003 079 00002 |6 5 5.0 2014-10 010.2405 0.0061 82 0.0089 0.0000 = | -0.0018 0.0002 = @ | -0.0010 I B3 10 5 5.0 1010.2474 00061 &4
2011-03 99887 00003 079 00002 |6 5 10.0 2014-10 1012.6166 0.0061 82 0.0088 00000 = | -0.0018 0.0002 » @ | -0.0010 0.0002 o 10 5 10.0 1012.6235 00061 8
2011-03 99887 00003 079 00002 |6 5 150 2014-10 1014.9675 0.0155 3480 0.0088 00000 = | -0.0018 0.0002 » @ | -0.0010 0.0002 10 5 150 1014.9743 00155 345
2011-03 99887 00003 079 00002 |6 5 20.0 2014-10 1017.2863 0.0155 3509 0.0088 00000 = | -0.0018 0.0002 = @ | -0.0010 00002 o 10 5 200 10172931 00155 3544
2011-03 99887 00003 079 00002 |6 5 26.0 2014-10 1020.0430 0.0156 3540 0.0087 00000 = | -0.0018 0.0002 = @ | -0.0010 00002 10 5 260 1020.0497 00156 3545
2011-03 99887 00003 079 00002 |6 5 330 2014-10 1023.2180 0.0156 3567 0.0086 00000 = | -0.0018 0.0002 = @ | -0.0010 00002 o 10 5 330 1023.2246 00156  35%
2011-03 99887 00003 079 00002 |6 5 415 2014-10 1027.0086 0.0157 3578 0.0086 0.0000 = | -0.0018 0.0002 = @ | -0.0010 0.0002 10 5 415 1027.0152 00157 35
2011-03 99887 00003 079 00002 |6 5 52.0 2014-10 10315922 0.0157 3542 0.0085 0.0000 = | -0.0018 0.0002 » @ | -0.0010 0.0002 10 5 52.0 10315987 00158 3547
2011-03 99887 00003 079  0.0002 |6 5 65.0 2014-10 1037.1289 0.0158 3397 0.0084 0.0000 o | -0.0018 0.0002 = @ | -0.0010 0.0002 10 5 65.0 1037.1353 00159 34¢p
2011-03 99887 000038 078 00002 |6 10 50 2015-05 1009.7742 0.0061 82 0.0087 00000 = | -0.0018 0.0002 = @ | -0.0006 00002 10 10 5.0 1009.7811 00061 89
2011-03 99887 00003 078 00002 |6 10 10.0 2015-05 1012.0876 0.0061 82 0.0087 00000 «» | -0.0018 0.0002 = @ | -0.0006 00002 o 10 10 10.0 1012.0944 00061 8
2011-03 99887 00003 078 00002 |6 10 150 2015-05 1014.3779 0.0155 3480 0.0087 00000 w | -0.0018 0.0002 = @ | -0.0006 00002 o 10 10 15.0 1014.3846 00155 3445
2011-03 99887 00003 078 00002 |6 10 20.0 2015-05 1016.6439 0.0155 3509 0.0086 00000 | -0.0018 0.0002 » @ | -0.0006 0.0002 10 10 200 1016.6506 00155 3545
2011-03 99887 00003 078 00002 |6 10 26.0 2015-05 1019.3304 0.0156 3540 0.0086 00000 | -0.0018 0.0002 = @ | -0.0006 0.0002 o 10 10 26.0 1019.3371 00156 3546
2011-03 99887 00003 078 00002 |6 10 330 2015-05 1022.4234 0.0156 3567 0.0085 00000 | -0.0018 0.0002 = @ | -0.0006 0.0002 o 10 10 330 1022.4300 00156 3543
2011-03 99887 00003 078 00002 |6 10 415 2015-05 1026.1202 0.0157 3578 0.0085 00000 w | -0.0018 0.0002 = @ | -0.0006 00002 o 10 10 415 1026.1268 00157 3544
2011-03 99887 00003 078 00002 |6 10 52.0 2015-05 10305974 0.0157 3542 0.0084 00000 w | -0.0018 0.0002 = @ | -0.0006 00002 o 10 10 520 1030.6039 00158 3548
2011-03 99887 00003 078 00002 |6 10 65.0 2015-05 1036.0099 0.0158 3397 0.0083 00000 » | -0.0018 0.0002 = | -0.0006 00002 10 10 65.0 1036.0163 00159 3442
2011-03 99887 00008 077 00002 |6 15 5.0 2014-11 1009.0104 0.0061 82 0.0086 0.0000 = | -0.0018 0.0002 = @ | -0.0003 0.0002 = 10 15 5.0 1009.0179 00061 84
2011-03 99887 00003 077 00002 |6 15 10.0 2014-11 1011.2747 0.0061 82 0.0086 00000 o« | -0.0018 0.0002 » @ | -0.0003 0.0002 o 10 15 10.0 1011.2821 00061 8
2011-03 99887 00003 077 00002 |6 15 150 2014-11 1013 5161 0.0155 3480 0.0085 00000 w | -0.0018 0.0002 = @ | -0.0003 00002 o 10 15 15.0 10135235 00155 3445
2011-03 99887 00003 077 00002 |6 15 20.0 2014-11 1015.7356 0.0155 3509 0.0085 00000 w | -0.0018 0.0002 = @ | -0.0003 00002 o 10 15 200 1015.7429 00155 3544
2011-03 99887 00003 077 00002 |6 15 26.0 2014-11 1018.3651 0.0156 3540 0.0085 00000 w | -0.0018 0.0002 = @ | -0.0003 00002 o 10 15 26.0 1018.3723 00156 3545
2011-03 99887 00003 077 00002 |6 15 330 2014-11 1021.3940 0.0156 3567 0.0084 00000 [ -0.0018 0.0002 = @ | -0.0003 0.0002 o 10 15 330 1021.4012 00156 3542
2011-03 99887 00003 077 00002 |6 15 415 2014-11 1025.0161 0.0157 3578 0.0084 00000 [ -0.0018 0.0002 » @ | -0.0003 0.0002 o 10 15 415 1025.0232 00157 3543
2011-03 99887 00003 077 00002 |6 15 52.0 2014-11 1029.4044 0.0157 3542 0.0083 00000 | -0.0018 0.0002 » @ | -0.0003 0.0002 o 10 15 520 1029.4115 00158 3547
2011-03 99887 00003 077 _ 0.0002 |6 15 65.0 2014-11 1034.7140 0.0158 3397 0.0082 00000 » | -0.0018 0.0002 @ | -0.0003 00002 o 10 15 65.0 1034.7210 00159 342
2011-03 99887 00003 076 00002 |6 20 50 2014-12 1007.9802 0.0061 82 0.0085 00000 = | -0.0018 0.0002 = @ | 0.0000 00000 10 20 5.0 1007.9877 00061 84
2011-03 99887 00003 076 00002 |6 20 10.0 2014-12 1010.2007 0.0061 82 0.0085 00000 « | -0.0018 0.0002 = @ | 00000 0.0000 o 10 20 10.0 1010.2082 00061 8
2011-03 99887 00003 076 00002 |6 20 150 2014-12 1012.4014 0.0155 3480 0.0084 00000 » | -0.0018 0.0002 = @ | 0.0000 0.0000 o 10 20 15.0 1012.4089 00155 344
2011-03 99887 00003 076 00002 |6 20 20.0 2014-12 1014.5822 0.0155 3509 0.0084 00000 | -0.0018 0.0002 = @ | 0.0000 0.0000 o 10 20 200 1014.5896 00155 3543
2011-03 99887 00003 076 00002 |6 20 26.0 2014-12 1017.1658 0.0156 3540 0.0084 00000 | -0.0018 0.0002 » @ | 0.0000 0.0000 o 10 20 26.0 10171732 00156 3544
2011-03 99887 00003 076 00002 |6 20 33.0 2014-12 1020.1429 0.0156 3567 0.0083 00000 w | -0.0018 0.0002 = @ | 00000 0.0000 o 10 20 330 1020.1502 00156 3511
2011-03 99887 00003 076 00002 |6 20 415 2014-12 10237018 0.0157 3578 0.0083 00000 w | -0.0018 0.0002 = @ | 00000 0.0000 o 10 20 415 1023.7090 00157 3542
2011-03 99887 00003 076 00002 |6 20 52.0 2014-12 1028.0182 0.0157 3542 0.0082 00000 w | -0.0018 0.0002 = @ | 0.0000 0.0000 o 10 20 520 1028.0255 00157 3546
2011-03 99887 00003 076  0.0002 |6 20 65.0 2014-12 1033.2400 0.0158 3397 0.0081 00000 » | -0.0018 0.0002 = = | 0.0000 0.0000 10 20 65.0 1033.2471 00158 341
2011-03 99887 000038 075 00002 |6 25 5.0 2015-01 1006.7123 0.0061 82 0.0084 0.0000 = | -0.0018 0.0002 = @ | 0.0002 0.0002 = 10 25 50 1006.7199 00061 834
2011-03 99887 00003 075 00002 |6 25 10.0 2015-01 1008.9038 0.0061 82 0.0084 00000 «» | -0.0018 0.0002 = @ | 00002 00002 o 10 25 10.0 1008.9113 00061 8
2011-03 99887 00003 075 00002 |6 25 150 2015-01 1011.0723 0.0155 3480 0.0084 00000 w | -0.0018 0.0002 = @ | 00002 00002 o 10 25 15.0 1011.0797 00155 3445
2011-03 99887 00003 075 00002 |6 25 20.0 2015-01 1013.2208 0.0155 3509 0.0083 00000 w | -0.0018 0.0002 = @ | 00002 00002 10 25 200 1013.2283 00155 3544
2011-03 99887 00003 075 00002 |6 25 26.0 2015-01 1015.7691 0.0156 3540 0.0083 00000 [ -0.0018 0.0002 = @ | 0.0002 0.0002 10 25 26.0 1015.7766 00156 3545
2011-03 99887 00003 075 00002 |6 25 330 2015-01 1018.7036 0.0156 3567 0.0083 00000 | -0.0018 0.0002 » @ | 0.0002 0.0002 o 10 25 330 1018.7109 00156 3512
2011-03 99887 00003 075 00002 |6 25 415 2015-01 1022.2140 0.0157 3578 0.0082 00000 | -0.0018 0.0002 = @ | 0.0002 0.0002 o 10 25 415 10222213 00157 3543
2011-03 99887 00003 075 00002 |6 25 52.0 2015-01 1026.4687 0.0157 3542 0.0082 00000 w | -0.0018 0.0002 = @ | 00002 00002 o 10 25 520 1026.4759 00158 3547
2011-03 99887 00003 075  0.0002 |6 25 65.0 2015-01 1031.6185 0.0158 3397 0.0081 00000 » | -0.0018 0.0002 @ | 00002 00002 o 10 25 65.0 10316257 00159 342
2011-03 99887 00003 074 00002 |6 30 50 2015-03 1005.2250 0.0061 82 0.0084 00000 = | -0.0018 0.0002 = @ | 00003 00002 10 30 50 1005.2325 00061 84
2011-03 99887 00003 074 00002 |6 30 10.0 2015-03 1007.3910 0.0061 82 0.0083 00000 o« | -0.0018 0.0002 » @ | 00003 0.0002 10 30 10.0 1007.3985 00061 8
2011-03 99887 00003 074 00002 |6 30 150 2015-03 1009.5367 0.0155 3480 0.0083 00000 | -0.0018 0.0002 » @ | 0.0003 0.0002 o 10 30 15.0 1009.5441 00155 3445
2011-03 99887 00003 074 00002 |6 30 20.0 2015-03 1011.6588 0.0155 3509 0.0083 00000 | -0.0018 0.0002 » @ | 00003 0.0002 o 10 30 200 1011.6663 00155 3544
2011-03 99887 00003 074 00002 |6 30 26.0 2015-03 1014.1769 0.0156 3540 0.0082 00000 w | -0.0018 0.0002 = @ | 00003 00002 o 10 30 26.0 1014.1843 00156 3545
2011-03 99887 00003 074 00002 |6 30 330 2015-03 1017.0796 0.0156 3567 0.0082 00000 w | -0.0018 0.0002 = @ | 00003 00002 o 10 30 330 1017.0869 00156 3542
2011-03 99887 00003 074 00002 |6 30 415 2015-03 10205483 0.0157 3578 0.0082 00000 w | -0.0018 0.0002 = @ | 00003 00002 10 30 415 10205556 00157 3543
2011-03 99887 00003 074 00002 |6 30 52.0 2015-03 1024.7563 0.0157 3542 0.0081 00000 [ -0.0018 0.0002 = @ | 00003 0.0002 o 10 30 520 1024.7636 00158 3547
2011-03 99887 00003 074 00002 |6 30 65.0 2015-03 1029.8488 0.0158 3397 0.0080 00000 » | -0.0018 0.0002 = = | 00003 0.0002 10 30 65.0 1029.8560 00159 342
2011-03 99887 000038 074 00002 |6 35 50 2015-03 10035351 0.0061 82 0.0083 00000 = | -0.0018 0.0002 = @ | 00004 00002 10 35 5.0 10035426 00061 83
2011-03 99887 00003 074 00002 |6 35 10.0 2015-03 1005.6844 0.0061 82 0.0083 00000 « | -0.0018 0.0002 = @ | 00004 00002 o 10 35 10.0 1005.6919 00061 8
2011-03 99887 00003 074 00002 |6 35 150 2015-03 1007.8104 0.0155 3480 0.0082 00000 w | -0.0018 0.0002 = @ | 00004 00002 o 10 35 15.0 1007.8178 00155 3445
2011-03 99887 00003 074 00002 |6 35 20.0 2015-03 1009.9149 0.0155 3509 0.0082 00000 w | -0.0018 0.0002 = @ | 00004 00002 o 10 35 200 1009.9223 00155 3544
2011-03 99887 00003 074 00002 |6 35 26.0 2015-03 1012.4093 0.0156 3540 0.0082 00000 » | -0.0018 0.0002 = @ | 0.0004 0.0002 o 10 35 26.0 1012.4167 00156 3545
2011-03 99887 00003 074 00002 |6 35 330 2015-03 1015.2864 0.0156 3567 0.0082 00000 | -0.0018 0.0002 » @ | 0.0004 0.0002 o 10 35 330 1015.2938 00156 3542
2011-03 99887 00003 074 00002 |6 35 415 2015-03 1018.7244 0.0157 3578 0.0081 00000 | -0.0018 0.0002 » @ | 0.0004 0.0002 o 10 35 415 1018.7318 00157 3543
2011-03 99887 00003 074 00002 |6 35 52.0 2015-03 1022.8940 0.0157 3542 0.0081 00000 w | -0.0018 0.0002 = @ | 00004 00002 o 10 35 520 1022.9012 00158 3547
2011-03 99887 00003 074 00002 |6 35 65.0 2015-03 1027.9426 0.0158 3397 0.0080 00000 » | -0.0018 0.0002 = | 00004 0.0002 10 35 65.0 1027.9498 00159 34(2
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measurement from measurement Temperature Pressure measurement from substitution measurement to (integer) target salinity (Is‘l‘:ﬁ;z ‘Zfrﬁz;as"'l“’c“m (S‘;::e o storage d”(ea:f measurement salinity Temperature Pressure (at uniform conditions)
- S u© do/dS up) v T [ - Pswisub u Vett Apswia u verr | Apswprer u Ve veir | Dpswae Vet s T P psw u Vet
- - - kgm® _kgni® °C MPa - [ui kg m® - kg n* kg m? - kg nT* kgn®  — - kg m* - - °C MPa kg nf kg m? -
2011-10 149999 00002 079 00002 |8 5 5.0 2014-09 1014.1787 0.0063 93 0.0001 0.0000 = | -0.0014 0.0002 = @ | -0.0010 I B3 15 5 5.0 1014.1773 0.0063 94
2011-10 149999 00002 079 00002 |8 5 10.0 2014-09 1016.5344 0.0063 94 0.0001 00000 o | -0.0014 0.0002 » @ | -0.0010 0.0002 o 15 5 10.0 10165329 00063 9
2011-10 149999 00002 079 00002 |8 5 150 2014-09 1018.8647 0.0156 3528 0.0001 00000 o | -0.0014 0.0002 » @ | -0.0010 0.0002 15 5 150 1018.8632 00156 3531
2011-10 149999 00002 079 00002 |8 5 20.0 2014-09 1021.1706 0.0156 3548 0.0001 00000 w | -0.0014 0.0002 = @ | -0.0010 00002 o 15 5 200 10211691 00156 3541
2011-10 149999 00002 079 00002 |8 5 26.0 2014-09 1023.9044 0.0156 3551 0.0001 00000 w | -0.0014 0.0002 = @ | -0.0010 00002 15 5 260 1023.9030 00157 3544
2011-10 149999 00002 079 00002 |8 5 33.0 2014-09 1027.0504 0.0157 3507 0.0001 00000 w | -0.0014 0.0002 = @ | -0.0010 00002 o 15 5 330 1027.0489 00157 3541
2011-10 149999 00002 079 00002 |8 5 415 2014-09 1030.8067 0.0158 3360 0.0001 00000 | -0.0014 0.0002 = @ | -0.0010 0.0002 15 5 415 1030.8052 00158 33
2011-10 149999 00002 079 00002 |8 5 52.0 2014-09 1035.3561 0.0159 3017 0.0001 00000 | -0.0014 0.0002 » @ | -0.0010 0.0002 15 5 52.0 1035.3546 0.0159 30
2011-10 149999 00002 079  0.0002 |8 5 65.0 2014-09 1040.8511 0.0160 2418 0.0001 00000 » [ -0.0015 0.0002 = @ | -0.0010 0.0002 15 5 65.0 1040.8496 00160 2441
2011-10 149999 00002 078 00002 |8 10 50 2014-09 1013.6440 0.0063 93 0.0001 00000 » | -0.0014 0.0002 = @ | -0.0006 00002 15 10 5.0 1013.6430 00063 94
2011-10 149999 00002 078 00002 |8 10 10.0 2014-0 1015.9433 0.0063 94 0.0001 00000 = | -0.0014 0.0002 = @ | -0.0006 00002 o 15 10 10.0 1015.9422 00063 9
2011-10 149999 00002 078 00002 |8 10 150 2014-0 1018.2167 0.0156 3528 0.0001 00000 « | -0.0014 0.0002 = @ | -0.0006 00002 o 15 10 15.0 1018.2157 00156  35§1
2011-10 149999 00002 078 00002 |8 10 20.0 2014-0 1020.4611 0.0156 3548 0.0001 00000 «» | -0.0014 0.0002 » @ | -0.0006 0.0002 15 10 200 1020.4600 00156 3541
2011-10 149999 00002 078 00002 |8 10 26.0 2014-0 1023.1265 0.0156 3551 0.0001 00000 «» | -0.0014 0.0002 = @ | -0.0006 0.0002 o 15 10 26.0 10231255 00157 3544
2011-10 149999 00002 078 00002 |8 10 330 2014-0 1026.1972 0.0157 3507 0.0001 00000 «» | -0.0014 0.0002 = @ | -0.0006 0.0002 o 15 10 330 1026.1962 00157 3541
2011-10 149999 00002 078 00002 |8 10 415 2014-0 1029.8673 0.0158 3360 0.0001 00000 « | -0.0014 0.0002 = @ | -0.0006 00002 o 15 10 415 1029.8663 00158  33¢3
2011-10 149999 00002 078 00002 |8 10 52.0 2014-0 1034.3139 0.0159 3017 0.0001 00000 « | -0.0014 0.0002 = @ | -0.0006 00002 o 15 10 520 1034.3129 00159 30
2011-10 149999 00002 078 00002 |8 10 65.0 204-0 1039.6887 0.0160 2418 0.0001 00000 » | -0.0015 0.0002 = | -0.0006 00002 15 10 65.0 1039.6877 00160 24
2011-10 149999 00002 077 00002 |8 15 5.0 2015-06 1012.8307 0.0063 93 0.0001 0.0000 = | -0.0014 0.0002 = @ | -0.0003 0.0002 = 15 15 5.0 1012.8296 00063 94
2011-10 149999 00002 077 00002 |8 15 10.0 2085-0 1015.0789 0.0063 94 0.0001 00000 = | -0.0014 0.0002 » @ | -0.0003 0.0002 o 15 15 10.0 1015.0778 00063 9
2011-10 149999 00002 077 00002 |8 15 15.0 2085-0 1017.3043 0.0156 3528 0.0001 00000 « | -0.0014 0.0002 = @ | -0.0003 00002 o 15 15 15.0 1017.3032 00156  35§2
2011-10 149999 00002 077 00002 |8 15 20.0 2085-0 1019.5060 0.0156 3548 0.0001 00000 « | -0.0014 0.0002 = @ | -0.0003 00002 o 15 15 200 10195049 00156 3542
2011-10 149999 00002 077 00002 |8 15 26.0 2085-0 1022.1185 0.0156 3551 0.0001 00000 « | -0.0014 0.0002 = @ | -0.0003 00002 o 15 15 26.0 10221174 00157 3544
2011-10 149999 00002 077 00002 |8 15 330 2085-0 1025.1258 0.0157 3507 0.0001 00000 «» | -0.0014 0.0002 = @ | -0.0003 0.0002 o 15 15 330 1025.1246 00157 3541
2011-10 149999 00002 077 00002 |8 15 415 2085-0 1028.7222 0.0158 3360 0.0001 00000 «» | -0.0014 0.0002 » @ | -0.0003 0.0002 o 15 15 415 1028.7211 00158  33¢4
2011-10 149999 00002 077 00002 |8 15 52.0 2085-0 1033.0827 0.0159 3017 0.0001 00000 «» | -0.0014 0.0002 » @ | -0.0003 0.0002 o 15 15 520 1033.0816 00159 30
2011-10 149999 00002 077 00002 |8 15 65.0 2085-0 1038.3559 0.0160 2418 0.0001 00000 » | -0.0015 0.0002 @ | -0.0003 00002 o 15 15 65.0 1038.3548 00160 2441
2011-10 149999 00002 076 00002 |8 20 50 2015-05 1011.7574 0.0063 93 0.0001 00000 » | -0.0014 0.0002 = @ | 0.0000 00000 15 20 5.0 1011.7566 00063 94
2011-10 149999 00002 076 00002 |8 20 10.0 2@5-0 1013.9670 0.0063 94 0.0001 00000 « | -0.0014 0.0002 = @ | 00000 0.0000 o 15 20 10.0 1013.9662 00063 9
2011-10 149999 00002 076 00002 |8 20 150 205-0 1016.1533 0.0156 3528 0.0001 00000 « | -0.0014 0.0002 = @ | 0.0000 0.0000 o 15 20 15.0 1016.1525 00156 3541
2011-10 149999 00002 076 00002 |8 20 20.0 205-0 1018.3153 0.0156 3548 0.0001 00000 «» | -0.0014 0.0002 = @ | 0.0000 0.0000 o 15 20 200 1018.3145 00156 35
2011-10 149999 00002 076 00002 |8 20 26.0 205-0 1020.8839 0.0156 3551 0.0001 00000 «» | -0.0014 0.0002 » @ | 0.0000 0.0000 o 15 20 26.0 1020.8831 00157 3543
2011-10 149999 00002 076 00002 |8 20 33.0 2@5-0 1023.8407 0.0157 3507 0.0001 00000 « | -0.0014 0.0002 = @ | 00000 0.0000 o 15 20 330 1023.8399 00157 35
2011-10 149999 00002 076 00002 |8 20 415 2@5-0 1027.3764 0.0158 3360 0.0001 00000 « | -0.0014 0.0002 = @ | 00000 0.0000 o 15 20 415 1027.3756 00158  33¢2
2011-10 149999 00002 076 00002 |8 20 52.0 2@5-0 1031.6636 0.0159 3017 0.0001 00000 « | -0.0014 0.0002 = @ | 0.0000 0.0000 o 15 20 520 1031.6628 00159  30f9
2011-10 149999 00002 076  0.0002 |8 20 65.0 205-0 1036.8463 0.0160 2418 0.0001 00000 «» | -0.0014 0.0002 = = | 0.0000 0.0000 15 20 65.0 1036.8455 0.0160 24
2011-10 149999 00002 075 00002 |8 25 50 2015-04 1010.4471 0.0063 93 0.0001 0.0000 = | -0.0014 0.0002 = @ | 0.0002 0.0002 = 15 25 50 1010.4465 00063 94
2011-10 149999 00002 075 00002 |8 25 10.0 2015-0 1012.6252 0.0063 94 0.0001 00000 « | -0.0014 0.0002 = @ | 00002 00002 o 15 25 10.0 1012.6246 00063 9
2011-10 149999 00002 075 00002 |8 25 15.0 2015-0 1014.7815 0.0156 3528 0.0001 00000 « | -0.0014 0.0002 = @ | 00002 00002 o 15 25 15.0 1014.7809 00156 3582
2011-10 149999 00002 075 00002 |8 25 20.0 2015-0 1016.9139 0.0156 3548 0.0001 00000 « | -0.0014 0.0002 = @ | 00002 00002 15 25 200 1016.9133 00156 3542
2011-10 149999 00002 075 00002 |8 25 26.0 2015-0 1019.4455 0.0156 3551 0.0001 00000 « | -0.0014 0.0002 = @ | 0.0002 0.0002 15 25 26.0 1019.4449 00157 3544
2011-10 149999 00002 075 00002 |8 25 330 2015-0 1022.3605 0.0157 3507 0.0001 00000 «» | -0.0014 0.0002 » @ | 0.0002 0.0002 o 15 25 330 1022.3599 00157  35f1
2011-10 149999 00002 075 00002 |8 25 415 2015-0 1025.8487 0.0158 3360 0.0001 00000 « | -0.0014 0.0002 = @ | 0.0002 0.0002 o 15 25 415 1025.8481 00158  33¢3
2011-10 149999 00002 075 00002 |8 25 52.0 2015-0 1030.0797 0.0159 3017 0.0001 00000 « | -0.0014 0.0002 = @ | 00002 00002 o 15 25 520 1030.0791 00159 30
2011-10 149999 00002 075 00002 |8 25 65.0 2015-0 1035.2009 0.0160 2418 0.0001 00000 » | -0.0014 0.0002 @ | 00002 00002 o 15 25 65.0 1035.2003 00160 2441
2011-10 149999 00002 074 00002 |8 30 50 2015-02 1008.9286 0.0063 93 0.0001 00000 » | -0.0014 0.0002 = @ | 00003 00002 15 30 50 1008.9282 00063 94
2011-10 149999 00002 074 00002 |8 30 10.0 205-0 1011.0827 0.0063 94 0.0001 00000 o« | -0.0014 0.0002 » @ | 00003 0.0002 15 30 10.0 1011.0823 00063 9
2011-10 149999 00002 074 00002 |8 30 150 205-0 1013.2148 0.0156 3528 0.0001 00000 «» | -0.0014 0.0002 » @ | 0.0003 0.0002 o 15 30 15.0 1013.2145 00156  35§2
2011-10 149999 00002 074 00002 |8 30 20.0 205-0 1015.3253 0.0156 3548 0.0001 00000 «» | -0.0014 0.0002 » @ | 00003 0.0002 o 15 30 200 1015.3249 00156 3541
2011-10 149999 00002 074 00002 |8 30 26.0 205-0 1017.8280 0.0156 3551 0.0001 00000 « | -0.0014 0.0002 = @ | 00003 00002 o 15 30 26.0 1017.8277 00157 3544
2011-10 149999 00002 074 00002 |8 30 33.0 205-0 1020.7124 0.0157 3507 0.0001 00000 « | -0.0014 0.0002 = @ | 00003 00002 o 15 30 330 1020.7120 00157 3541
2011-10 149999 00002 074 00002 |8 30 415 205-0 1024.1624 0.0158 3360 0.0001 00000 « | -0.0014 0.0002 = @ | 00003 00002 15 30 415 1024.1620 00158 3343
2011-10 149999 00002 074 00002 |8 30 52.0 205-0 1028.3449 0.0159 3017 0.0001 00000 « | -0.0014 0.0002 = @ | 00003 0.0002 o 15 30 520 1028.3445 00159 30
2011-10 149999 00002 074 00002 |8 30 65.0 205-0 1033.4108 0.0160 2418 0.0001 00000 «» | -0.0014 0.0002 = = | 00003 0.0002 15 30 65.0 1033.4104 00160 2441
2011-10 149999 00002 074 00002 |8 35 50 2015-03 1007.2185 0.0063 93 0.0001 00000 » | -0.0014 0.0002 = @ | 00004 00002 15 35 5.0 1007.2182 00063 94
2011-10 149999 00002 074 00002 |8 35 10.0 20@5-0 1009.3557 0.0063 94 0.0001 00000 « | -0.0014 0.0002 = @ | 00004 00002 o 15 35 10.0 1009.3554 00063 9
2011-10 149999 00002 074 00002 |8 35 150 2@5-0 1011.4691 0.0156 3528 0.0001 00000 « | -0.0014 0.0002 = @ | 00004 00002 o 15 35 15.0 1011.4687 00156 3582
2011-10 149999 00002 074 00002 |8 35 20.0 2@5-0 10135645 0.0156 3548 0.0001 00000 « | -0.0014 0.0002 = @ | 00004 00002 o 15 35 200 10135641 00156 3541
2011-10 149999 00002 074 00002 |8 35 26.0 205-0 1016.0459 0.0156 3551 0.0001 00000 «» | -0.0014 0.0002 = @ | 0.0004 0.0002 o 15 35 26.0 1016.0455 00157 3544
2011-10 149999 00002 074 00002 |8 35 330 205-0 1018.9064 0.0157 3507 0.0001 00000 «» | -0.0014 0.0002 » @ | 0.0004 0.0002 o 15 35 330 1018.9060 00157 3541
2011-10 149999 00002 074 00002 |8 35 415 205-0 1022.3246 0.0158 3360 0.0001 00000 «» | -0.0014 0.0002 » @ | 0.0004 0.0002 o 15 35 415 1022.3242 00158  33¢3
2011-10 149999 00002 074 00002 |8 35 52.0 20@5-0 1026.4695 0.0159 3017 0.0001 00000 « | -0.0014 0.0002 = @ | 00004 00002 o 15 35 520 1026.4692 00159 30
2011-10 149999 00002 074 00002 |8 35 65.0 20@5-0 1031.4903 0.0160 2418 0.0001 00000 » | -0.0014 0.0002 = | 00004 0.0002 15 35 65.0 1031.4899 00160 2441

10



Salinity 20

Date of salinity

Practical salinity

Date of density

Seawater density

Density correction

Density change

Density change

Density correction

Practical

Seawater density

EEoRu Ry TERERRTT EERuE~E Ty R R~y FHEEued

EEoETES Ry

measurement from measuremert Temperatre - pressure | L oent from substuton measuremert 10 (ntegen arget saiy e o preparation. (oo o corage duetomeasurement | (g Temperatre - Pressure| o condiions)
- S us dp/dS up) v T [ - u Vett Apswia u veri | Apsworer u Ve u veir | Dpswae Vet s T P psw u Vet
- kgm® _kgni® °C MPa - g - kg n° kg m? - kg nT* kgn®  — kg nt - kg m* - - °C MPa kg nf kg m? -

2011-10 200009 00003 079 00002 |7 5 5.0 2014-10 1018.1096 0.0065 105 0.0000 = | -0.0011 0.0002 = | 0.0017  0.0001 = | -0.0010 I B3 20 5 5.0 1018.1069 0.0065 10
2011-10 200009 00003 079 00002 |7 5 10.0 2014-10 1020.4467 0.0065 106 00000 o« | -0.0011 00002 » | 00017 00001 o | -0.0010 0.0002 o 20 5 10.0 1020.4440 0.0065 10
2011-10 200009 00003 079 00002 |7 5 150 2014-10 1022.7583 0.0157 3553 00000 w | -0.0011 00002 » | 00017 00001 o | -0.0010 0.0002 20 5 150 1022.7556 00157 35
2011-10 200009 00003 079 00002 |7 5 20.0 2014-10 1025.0437 0.0157 3544 00000 w | -0.0011 00002 » | 00017 00001 « | -0.0010 00002 o 20 5 200 1025.0410 00157 35
2011-10 200009 00003 079 00002 |7 5 26.0 2014-10 1027.7557 0.0158 3470 00000 w | -0.0011 00002 » | 00018 00001 « | -0.0010 00002 20 5 260 1027.7530 00158 34
2011-10 200009 00003 079 00002 |7 5 33.0 2014-10 1030.8769 0.0158 3260 00000 w | -0.0011 00002 » | 00018  0.0001 « | -0.0010 00002 o 20 5 330 1030.8742 00158 32
2011-10 200009 00003 079 00002 |7 5 415 2014-10 1034.6033 0.0159 2822 00000 | -0.0011 00002 » | 00018 00001 o | -0.0010 0.0002 20 5 415 1034.6007 00159 28
2011-10 200009 00003 079 00002 |7 5 52.0 2014-10 1039.1168 0.0160 2134 00000 w | -0.0011 00002 » | 00018 00001 o | -0.0010 0.0002 20 5 52.0 1039.1142 00160 21
2011-10 20.0009 00003 079 00002 |7 5 65.0 2014-10 1044.5711 0.0162 1373 00000 » | -0.0011 00002 » [ 00018  0.0001 | -0.0010 0.0002 20 5 65.0 1044.5684 00162 13
2011-10 200009 00003 078 00002 |7 10 50 2014-10 1017 5148 0.0065 105 00000 = | -0.0011 00002 = | 00017 00001 = | -0.0006 00002 20 10 5.0 10175126 0.0065 10|
2011-10 200009 00003 078 00002 |7 10 10.0 204-1 1019.7938 0.0065 106 00000 w | -0.0011 00002 » | 00017 00001 « | -0.0006 00002 o 20 10 10.0 1019.7916 0.0065 10|
2011-10 200009 00003 078 00002 |7 10 150 2@4-1 1022.0469 0.0157 3553 00000 « | -0.0011 00002 » | 00017 00001 « | -0.0006 00002 o 20 10 15.0 1022.0447 00157 35
2011-10 200009 00003 078 00002 |7 10 20.0 2014-1 1024.2754 0.0157 3544 0.0000 o« | -0.0011 00002 @ | 00017 00001 o | -0.0006 0.0002 20 10 200 1024.2731 00157 35
2011-10 200009 00003 078 00002 |7 10 26.0 2014-1 1026.9222 0.0158 3470 00000 o« | -0.0011 00002 » | 00018  0.0001 o | -0.0006 0.0002 o 20 10 26.0 1026.9200 00158 34
2011-10 200009 00003 078 00002 |7 10 330 2014-1 1029.9723 0.0158 3260 00000 o« | -0.0011 00002 » | 00018  0.0001 o | -0.0006 0.0002 o 20 10 330 1029.9701 00158 32
2011-10 200009 00003 078 00002 |7 10 415 204-1 1033.6168 0.0159 2822 00000 o« | -0.0011 00002 » | 00018 00001 w | -0.0006 00002 o 20 10 415 1033.6146 00159 28
2011-10 200009 00003 078 00002 |7 10 52.0 204-1 1038.0312 0.0160 2134 00000 « | -0.0011 00002 » | 00018  0.0001 w« | -0.0006 00002 o 20 10 520 1038.0290 00160 21
2011-10 200009 00003 078 00002 |7 10 65.0 204-1 1043.3680 0.0162 1373 00000 » | -0.0011 00002 » | 00018  0.0001 = | -0.0006 00002 20 10 65.0 1043.3658 00162 13
2011-10 200009 00003 077 00002 |7 15 5.0 2014-11 1016.6447 0.0065 105 0.0000 = | -0.0011 0.0002 » | 00018 00001 = | -0.0003 0.0002 = 20 15 5.0 1016.6428 0.0065 10|
2011-10 200009 00003 077 00002 |7 15 10.0 2014-1 1018.8775 0.0065 106 00000 | -0.0011 00002 » | 00018  0.0001 o | -0.0003 0.0002 o 20 15 10.0 1018.8756 0.0065 10|
2011-10 200009 00003 077 00002 |7 15 15.0 2014-1 1021.0872 0.0157 3553 00000 o« | -0.0011 00002 » | 00018 00001 w | -0.0003 00002 o 20 15 15.0 1021.0853 00157 35
2011-10 200009 00003 077 00002 |7 15 20.0 2014-1 1023.2737 0.0157 3544 00000 o« | -0.0011 00002 » | 00018 00001 « | -0.0003 00002 o 20 15 200 10232718 00157 35
2011-10 200009 00003 077 00002 |7 15 26.0 2014-1 1025.8677 0.0158 3470 00000 « | -0.0011 00002 » | 00018 00001 « | -0.0003 00002 o 20 15 26.0 1025.8658 00158 34
2011-10 200009 00003 077 00002 |7 15 330 2014-1 1028.8547 0.0158 3260 00000 o« | -0.0011 00002 » | 00018 00001 o | -0.0003 0.0002 o 20 15 330 1028.8528 00158 32
2011-10 200009 00003 077 00002 |7 15 415 2014-1 1032.4267 0.0159 2822 00000 o« | -0.0011 00002 » | 00018 00001 o | -0.0003 0.0002 o 20 15 415 1032.4248 00159 28
2011-10 200009 00003 077 00002 |7 15 52.0 2014-1 1036.7570 0.0160 2134 00000 «» | -0.0011 00002 » | 00018  0.0001 o | -0.0003 0.0002 o 20 15 520 1036.7551 00160 21
2011-10 200009 00003 077 00002 |7 15 65.0 2014-1 1041.9957 0.0162 1373 00000 » | -0.0011 00002 » | 00018  0.0001 | -0.0003 00002 o 20 15 65.0 1041.9938 00162 13
2011-10 200009 00003 076 00002 |7 20 50 2014-12 10155285 0.0065 105 00000 = | -0.0011 00002 = | 00018 00001 = | 0.0000 00000 20 20 5.0 10155268 00065 10
2011-10 200009 00003 076 00002 |7 20 10.0 2014-1 1017.7236 0.0065 106 00000 w | -0.0011 00002 » | 00018 00001 = | 0.0000 0.0000 o 20 20 10.0 1017.7219 0.0065 10|
2011-10 200009 00003 076 00002 |7 20 150 204-1 1019.8945 0.0157 3553 00000 o« | -0.0011 00002 » [ 00018 00001 w | 0.0000 0.0000 o 20 20 15.0 1019.8928 00157 35
2011-10 200009 00003 076 00002 |7 20 20.0 2014-1 1022.0421 0.0157 3544 00000 o« | -0.0011 00002 » [ 00018 00001 w | 0.0000 0.0000 o 20 20 200 1022.0404 00157 35
2011-10 200009 00003 076 00002 |7 20 26.0 204-1 1024.5947 0.0158 3470 00000 «» | -0.0011 00002 » | 00018 00001 w | 0.0000 0.0000 o 20 20 26.0 1024.5930 00158 34
2011-10 200009 00003 076 00002 |7 20 33.0 204-1 1027.5358 0.0158 3260 00000 « | -0.0011 00002 » | 00018 00001 =« | 0.0000 0.0000 o 20 20 330 10275342 00158 32
2011-10 200009 00003 076 00002 |7 20 415 2014-1 1031.0510 0.0159 2822 00000 « | -0.0011 00002 » | 00018 00001 =« | 0.0000 0.0000 o 20 20 415 1031.0493 00159 28
2011-10 200009 00003 076 00002 |7 20 52.0 2014-1 1035.3101 0.0160 2134 00000 « | -0.0011 00002 » | 00019 00001 w« | 0.0000 0.0000 o 20 20 520 1035.3084 00160 21
2011-10 200009 00003 076  0.0002 |7 20 65.0 204-1 1040.4691 0.0162 1373 00000 » | -0.0011 00002 » | 00019 00001 = | 0.0000 0.0000 20 20 65.0 1040.4674 00162 13
2011-10 200009 00003 075 00002 |7 25 50 2015-01 1014.1836 0.0065 105 0.0000 = | -0.0011 0.0002 » | 00019 00001 = | 0.0002 0.0002 = 20 25 50 1014.1820 0.0065 10|
2011-10 200009 00003 075 00002 |7 25 10.0 2015-0 1016.3484 0.0065 106 00000 w | -0.0011 00002 » | 00019 00001 « | 0.0002 00002 o 20 25 10.0 1016.3469 0.0065 10|
2011-10 200009 00003 075 00002 |7 25 15.0 2015-0 1018.4927 0.0157 3553 00000 « | -0.0011 00002 » | 00019 00001 w« | 0.0002 00002 o 20 25 15.0 1018.4912 00157 35
2011-10 200009 00003 075 00002 |7 25 20.0 2a15-0 1020.6124 0.0157 3544 00000 « | -0.0011 00002 » | 00019 00001 w« | 0.0002 00002 20 25 200 10206108 00157 35
2011-10 200009 00003 075 00002 |7 25 26.0 2015-0 1023.1294 0.0158 3470 00000 o« | -0.0011 00002 » [ 00019 00001 | 0.0002 0.0002 20 25 26.0 10231278 00158 34
2011-10 200009 00003 075 00002 |7 25 330 2015-0 1026.0298 0.0158 3260 00000 o« | -0.0011 00002 » [ 00019 00001 w« | 0.0002 0.0002 o 20 25 330 1026.0282 00158 32
2011-10 200009 00003 075 00002 |7 25 415 2015-0 1029.4969 0.0159 2822 00000 «» | -0.0011 00002 » | 00019 00002 = | 0.0002 0.0002 o 20 25 415 1029.4954 00159 28
2011-10 200009 00003 075 00002 |7 25 52.0 2015-0 1033.7033 0.0160 2134 00000 « | -0.0011 00002 » | 00019 00002 « | 0.0002 00002 o 20 25 520 1033.7017 00160 21
2011-10 200009 00003 075 00002 |7 25 65.0 2015-0 1038.7924 0.0162 1373 00000 » | -0.0011 00002 » | 00019 00002 = | 0.0002 00002 o 20 25 65.0 1038.7909 00162 13
2011-10 200009 00003 074 00002 |7 30 50 2015-03 10126338 0.0065 105 00000 = | -0.0011 00002 = | 00020 00002 = | 0.0003 00002 20 30 50 10126323 0.0065 10|
2011-10 200009 00003 074 00002 |7 30 10.0 205-0 1014.7754 0.0065 106 00000 o | -0.0011 00002 » [ 00020 00002 = | 0.0003 0.0002 20 30 10.0 1014.7739 0.0065 10|
2011-10 200009 00003 074 00002 |7 30 150 205-0 1016.8940 0.0157 3553 00000 o« | -0.0011 00002 » [ 00020 00002 = | 0.0003 0.0002 o 20 30 15.0 1016.8925 00157 35
2011-10 200009 00003 074 00002 |7 30 20.0 205-0 1018.9921 0.0157 3544 00000 o« | -0.0011 00002 » | 00020 00002 = | 0.0003 0.0002 o 20 30 200 1018.9906 00157 35
2011-10 200009 00003 074 00002 |7 30 26.0 20@5-0 1021.4831 0.0158 3470 00000 « | -0.0011 00002 » | 00020 00002 « | 0.0003 00002 o 20 30 26.0 1021.4816 00158 34
2011-10 200009 00003 074 00002 |7 30 33.0 2@5-0 1024.3510 0.0158 3260 00000 « | -0.0011 00002 » | 00020 00002 « | 0.0003 00002 o 20 30 330 1024.3495 00158 32
2011-10 200009 00003 074 00002 |7 30 415 2@5-0 1027.7803 0.0159 2822 00000 « | -0.0011 00002 » | 00020 00002 « | 0.0003 00002 20 30 415 1027.7788 00159 28
2011-10 200009 00003 074 00002 |7 30 52.0 205-0 1031.9407 0.0160 2134 00000 o« | -0.0011 00002 » [ 00020 00002 = | 0.0003 0.0002 o 20 30 520 1031.9392 00160 21
2011-10 200009 00003 074 00002 |7 30 65.0 2M@5-0 1036.9776 0.0162 1373 00000 » | -0.0011 00002 » | 00020 00002 = | 0.0003 0.0002 20 30 65.0 1036.9761 00162 13
2011-10 200009 00003 074 00002 |7 35 50 2015-03 1010.8969 0.0065 105 00000 = | -0.0011 00002 = | 00020 00002 = | 0.0004 00002 20 35 5.0 1010.8955 00065 10|
2011-10 200009 00003 074 00002 |7 35 10.0 20@5-0 1013.0213 0.0065 106 00000 w | -0.0011 00002 » | 00020 00002 « | 0.0004 00002 o 20 35 10.0 1013.0198 0.0065 10|
2011-10 200009 00003 074 00002 |7 35 150 2@5-0 10151234 0.0157 3553 00000 « | -0.0011 00002 » | 00020 00002 « | 0.0004 00002 o 20 35 15.0 1015.1219 00157 35
2011-10 200009 00003 074 00002 |7 35 20.0 2@5-0 1017.2035 0.0157 3544 00000 « | -0.0011 00002 » | 00020 00002 = | 0.0004 00002 o 20 35 200 1017.2020 00157 35
2011-10 200009 00003 074 00002 |7 35 26.0 205-0 1019.6728 0.0158 3470 00000 o« | -0.0011 00002 » [ 00020 00002 = | 0.0004 0.0002 o 20 35 26.0 1019.6714 00158 34
2011-10 200009 00003 074 00002 |7 35 330 205-0 10225168 0.0158 3260 00000 o« | -0.0011 00002 » [ 00020 00002 = | 0.0004 0.0002 o 20 35 330 10225153 00158 32
2011-10 200009 00003 074 00002 |7 35 415 205-0 1025.9185 0.0159 2822 00000 «» | -0.0011 00002 » | 00020 00002 = | 0.0004 0.0002 o 20 35 415 1025.9170 00159 28
2011-10 200009 00003 074 00002 |7 35 52.0 20@5-0 1030.0440 0.0160 2134 00000 « | -0.0011 00002 » | 00020 00002 « | 0.0004 00002 o 20 35 520 1030.0426 00160 21
2011-10 200009 00003 074 00002 |7 35 65.0 20@5-0 1035.0400 0.0162 1373 00000 o | -0.0011 0.0002 » | 00020  0.0002 = | 0.0004 0.0002 20 35 65.0 1035.0385 00162 13
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Salinity 25

Date of salinity

Practical salinity

Date of density

Seawater density

Density correction

Density change

Density change

Density correction

Practical

Seawater density

measurement from measurement Temperature Pressure measurement from substitution measurement to (integer) target salinity (Is‘é‘:;;‘z ‘Zg‘iﬁz;“s"'l“’c“m (S‘;}:e o storage d”(ea:f measurement salinity Temperature Pressure (at uniform conditions)
- S u© do/dS up) v T [ - Vet u verr | Apswprer u Ve veir | Dpswae Vet s T P P u Vet
- - - kg kgnm?® - °C MPa - - kg n1® kgn® - - kg m* - - °C MPa kg i K
2011-10 250047 00002 079 00002 |17 5 5.0 2015-05 1022.0450 0.0067 117] 0.0000 = | -0.0007 0.0002 = @ | -0.0010 B3 25 5 5.0 1022.0388 11
2011-10 250047 00002 079 00002 |17 5 10.0 2015-05 1024.3617 0.0067 11 0.0000 = | -0.0007 0.0002 » @ | -0.0010 0.0002 o 25 5 10.0 1024.3556 0.0067 11
2011-10 250047 00002 079 00002 |17 5 15.0 2015-05 1026.6521 0.0157 3541 0.0000 » | -0.0007 0.0002 » @ | -0.0010 0.0002 25 5 150 1026.6460 00157 3541
2011-10 250047 00002 079 00002 |17 5 200 2015-05 1028.9206 0.0158 347" 00000 » | -0.0007 0.0002 = @ | -0.0010 00002 o 25 5 200 1028.9145 00158 34§
2011-10 250047 00002 079 00002 |17 5 26.0 2015-05 1031.6097 0.0159 326! 00000 » | -0.0007 0.0002 = @ | -0.0010 00002 25 5 260 1031.6037 00159 3245
2011-10 250047 00002 079 00002 |17 5 330 2015-05 1034.7043 0.0159 280! 00000 » | -0.0007 0.0002 = @ | -0.0010 00002 o 25 5 330 1034.6983 00159  28%1
2011-10 250047 00002 079 00002 |17 5 415 2015-05 1038.4022 0.0161 210! 0.0000 » | -0.0007 0.0002 = @ | -0.0010 0.0002 25 5 415 1038.3961 00161  21¢7
2011-10 250047 00002 079 00002 |17 5 520 2015-05 1042.8818 0.0162 133, 0.0000 » | -0.0007 0.0002 » @ | -0.0010 0.0002 25 5 52.0 1042.8758 00162 1335
2011-10 250047 00002 079 0.0002 |17 5 65.0 2015-05 1048.2969 0.0164 737 0.0000 = | -0.0007 0.0002 = @ | -0.0010 0.0002 25 5 65.0 1048.2909 00164 73
2011-10 250047 00002 078 00002 |17 10 50 2014-10 1021.3889 0.0067 117 0.0000 » | -0.0007 0.0002 = @ | -0.0006 00002 25 10 5.0 1021.3835 00067  11]
2011-10 250047 00002 078 00002 |17 10 10.0 2014-10 1023.6521 0.0067 11 0.0000 » | -0.0007 0.0002 = @ | -0.0006 00002 o 25 10 10.0 1023.6468 00067 11
2011-10 250047 00002 078 00002 |17 10 15.0 2014-10 1025.8888 0.0157 354 0000 = | -0.0007 0.0002 = @ | -0.0006 00002 o 25 10 15.0 1025.8835 00157 3541
2011-10 250047 00002 078 00002 |17 10 200 2014-10 1028.1045 0.0158 347 0000 = | -0.0007 0.0002 » @ | -0.0006 0.0002 25 10 200 1028.0992 00158 3442
2011-10 250047 00002 078 00002 |17 10 26.0 2014-10 1030.7318 0.0159 326 0000 = | -0.0007 0.0002 = @ | -0.0006 0.0002 o 25 10 26.0 1030.7266 00159 3245
2011-10 250047 00002 078 00002 |17 10 330 2014-10 1033.7587 0.0159 280 0000 = | -0.0007 0.0002 = @ | -0.0006 0.0002 o 25 10 330 1033.7534 00159 2811
2011-10 250047 00002 078 00002 |17 10 415 2014-10 1037.3744 0.0161 210| 0000 = | -0.0007 0.0002 = @ | -0.0006 00002 o 25 10 415 1037.3692 00161 2147
2011-10 250047 00002 078 00002 |17 10 520 2014-10 1041.7590 0.0162 133 0000 = | -0.0007 0.0002 = @ | -0.0006 00002 o 25 10 520 10417538 00162 1335
2011-10 250047 00002 078 00002 |17 10 65.0 2014-10 1047.0594 0.0164 731 0.0000 » | -0.0007 0.0002 = | -0.0006 00002 25 10 65.0 1047.0542 00164 73
2011-10 250047 00002 077 00002 |17 15 50 2015-05 1020.4685 0.0067 117 0.0000 = | -0.0007 0.0002 = @ | -0.0003 0.0002 = 25 15 5.0 1020.4633 0.0067 11|
2011-10 250047 00002 077 00002 |17 15 100 2015-05 1022.6852 0.0067 11 0.0000 » | -0.0007 0.0002 » @ | -0.0003 0.0002 o 25 15 10.0 1022.6800 0.0067 11
2011-10 250047 00002 077 00002 |17 15 15.0 2015-05 1024.8775 0.0157 354 0000 = | -0.0007 0.0002 = @ | -0.0003 00002 o 25 15 15.0 1024.8723 00157 3541
2011-10 250047 00002 077 00002 |17 15 200 2015-05 1027.0475 0.0158 347] 0000 = | -0.0007 0.0002 = @ | -0.0003 00002 o 25 15 200 1027.0423 00158 3443
2011-10 250047 00002 077 00002 |17 15 26.0 2015-05 1029.6256 0.0159 326| 0000 = | -0.0007 0.0002 = @ | -0.0003 00002 o 25 15 26.0 1029.6204 00159 3245
2011-10 250047 00002 077 00002 |17 15 330 2015-05 10325900 0.0159 280f 0000 = | -0.0007 0.0002 = @ | -0.0003 0.0002 o 25 15 330 1032.5848 00159  28f1
2011-10 250047 00002 077 00002 |17 15 415 2015-05 1036.1382 0.0161 210| 0000 = | -0.0007 0.0002 » @ | -0.0003 0.0002 o 25 15 415 1036.1331 00161 217
2011-10 250047 00002 077 00002 |17 15 520 2015-05 1040.4403 0.0162 133 0000 = | -0.0007 0.0002 » @ | -0.0003 0.0002 o 25 15 520 1040.4351 00162 1335
2011-10 250047 00002 077 00002 [17 15 65.0 2015-05 1045.6458 0.0164 731 0.0000 » | -0.0007 0.0002 @ | -0.0003 00002 o 25 15 65.0 1045.6407 00164 73
2011-10 250047 00002 076 00002 |17 20 50 2015-06 1019.3046 0.0067 117 0.0000 » | -0.0007 0.0002 = @ | 0.0000 00000 25 20 5.0 1019.2996 00067 11|
2011-10 250047 00002 076 00002 |17 20 10.0 2015-06 1021.4826 0.0067 11 0.0000 » | -0.0007 0.0002 = @ | 00000 0.0000 o 25 20 10.0 1021.4776 00067 11
2011-10 250047 00002 076 00002 |17 20 150 2015-06 1023.6416 0.0157 354 0000 = | -0.0007 0.0002 = @ | 0.0000 0.0000 o 25 20 15.0 1023.6366 00157 35
2011-10 250047 00002 076 00002 |17 20 200 2015-06 1025.7759 0.0158 347 0000 = | -0.0007 0.0002 = @ | 0.0000 0.0000 o 25 20 200 1025.7710 00158 3442
2011-10 250047 00002 076 00002 |17 20 26.0 2015-06 1028.3098 0.0159 326 0000 = | -0.0007 0.0002 » @ | 0.0000 0.0000 o 25 20 26.0 1028.3048 00159 3244
2011-10 250047 00002 076 00002 |17 20 330 2015-06 1031.2292 0.0159 280f 0000 = | -0.0007 0.0002 = @ | 00000 0.0000 o 25 20 330 1031.2242 00159 2811
2011-10 250047 00002 076 00002 |17 20 415 2015-06 1034.7204 0.0161 210| 0000 = | -0.0007 0.0002 = @ | 00000 0.0000 o 25 20 415 1034.7155 00161 216
2011-10 250047 00002 076 00002 |17 20 520 2015-06 1038.9561 0.0162 133 0000 = | -0.0007 0.0002 = @ | 0.0000 0.0000 o 25 20 520 1038.9512 00162 1335
2011-10 250047 00002 076 00002 |17 20 65.0 2015-06 1044.0820 0.0164 731 0.0000 » | -0.0007 0.0002 = = | 0.0000 0.0000 25 20 65.0 1044.0771 00164 73
2011-10 250047 00002 075 00002 |17 25 50 2015-05 1017.9275 0.0067 117 0.0000 = | -0.0007 0.0002 = @ | 0.0002 0.0002 = 25 25 50 1017.9228 0.0067 11|
2011-10 250047 00002 075 00002 |17 25 10.0 2015-05 1020.0783 0.0067 11 00000 » | -0.0007 0.0002 = @ | 00002 00002 o 25 25 10.0 10200735 00067 11
2011-10 250047 00002 075 00002 |17 25 15.0 2015-05 1022.2082 0.0157 354 0000 = | -0.0007 0.0002 = @ | 00002 00002 o 25 25 15.0 10222035 00157 3541
2011-10 250047 00002 075 00002 |17 25 200 2015-05 1024.3155 0.0158 347] 0000 = | -0.0007 0.0002 = @ | 00002 00002 25 25 200 1024.3108 00158 343
2011-10 250047 00002 075 00002 |17 25 26.0 2015-05 1026.8185 0.0159 326 0000 = | -0.0007 0.0002 = @ | 0.0002 0.0002 25 25 26.0 1026.8138 00159 3245
2011-10 250047 00002 075 00002 |17 25 330 2015-05 1029.6994 0.0159 280 0000 = | -0.0007 0.0002 » @ | 0.0002 0.0002 o 25 25 330 1029.6947 00159  28f1
2011-10 250047 00002 075 00002 |17 25 415 2015-05 1033.1455 0.0161 210| 0000 = | -0.0007 0.0002 = @ | 0.0002 0.0002 o 25 25 415 1033.1409 00161 217
2011-10 250047 00002 075 00002 |17 25 520 2015-05 1037.3270 0.0162 133 0000 = | -0.0007 0.0002 = @ | 00002 00002 o 25 25 520 1037.3224 00162 1335
2011-10 250047 00002 075 00002 |17 25 65.0 2015-05 1042.3889 0.0164 731 0.0000 » | -0.0007 0.0002 @ | 00002 00002 o 25 25 65.0 1042.3843 00164 73
2011-10 250047 00002 075 00002 |17 30 50 2015-03 1016.3522 0.0067 117 0.0000 » | -0.0007 0.0002 = @ | 00003 00002 25 30 50 1016.3477 00067 11|
2011-10 250047 00002 075 00002 |17 30 100 2015-03 1018.4788 0.0067 11 0.0000 » | -0.0007 0.0002 » @ | 00003 0.0002 25 30 10.0 1018.4744 0.0067 11
2011-10 250047 00002 075 00002 |17 30 150 2015-03 10205865 0.0157 354 0000 = | -0.0007 0.0002 » @ | 0.0003 0.0002 o 25 30 15.0 10205821 00157 3541
2011-10 250047 00002 075 00002 |17 30 200 2015-03 1022.6720 0.0158 347 0000 = | -0.0007 0.0002 » @ | 00003 0.0002 o 25 30 200 1022.6675 00158 3442
2011-10 250047 00002 075 00002 |17 30 26.0 2015-03 1025.1484 0.0159 326| 0000 = | -0.0007 0.0002 = @ | 00003 00002 o 25 30 26.0 1025.1440 00159 3245
2011-10 250047 00002 075 00002 |17 30 330 2015-03 1027.9988 0.0159 280f 0000 = | -0.0007 0.0002 = @ | 00003 00002 o 25 30 330 1027.9944 00159 2811
2011-10 250047 00002 075 00002 |17 30 415 2015-03 1031.4100 0.0161 210| 0000 = | -0.0007 0.0002 = @ | 00003 00002 25 30 415 1031.4056 00161 2147
2011-10 250047 00002 075 00002 |17 30 520 2015-03 10355480 0.0162 133 0000 = | -0.0007 0.0002 = @ | 00003 0.0002 o 25 30 520 10355436 00162 1335
2011-10 250047 00002 075 00002 |17 30 65.0 2015-03 1040.5567 0.0164 731 0.0000 » | -0.0007 0.0002 = = | 00003 0.0002 25 30 65.0 1040.5523 00164 73
2011-10 250047 00002 074 00002 |17 35 50 2015-04 10145871 0.0067 117 00000 = | -0.0007 0.0002 = @ | 00004 00002 25 35 5.0 10145827 00067  11]
2011-10 250047 00002 074 00002 |17 35 10.0 2015-04 1016.6978 0.0067 11 0.0000 » | -0.0007 0.0002 = @ | 00004 00002 o 25 35 10.0 1016.6933 00067 11
2011-10 250047 00002 074 00002 |17 35 15.0 2015-04 1018.7886 0.0157 354 0000 = | -0.0007 0.0002 = @ | 00004 00002 o 25 35 15.0 1018.7842 00157 3541
2011-10 250047 00002 074 00002 |17 35 200 2015-04 1020.8564 0.0158 347] 0000 = | -0.0007 0.0002 = @ | 00004 00002 o 25 35 200 1020.8520 00158 3443
2011-10 250047 00002 074 00002 |17 35 26.0 2015-04 10233122 0.0159 326 0000 = | -0.0007 0.0002 = @ | 0.0004 0.0002 o 25 35 26.0 10233078 00159 3245
2011-10 250047 00002 074 00002 |17 35 330 2015-04 1026.1412 0.0159 280 0000 = | -0.0007 0.0002 » @ | 0.0004 0.0002 o 25 35 330 1026.1368 00159  28f1
2011-10 250047 00002 074 00002 |17 35 415 2015-04 10295227 0.0161 210| -0.0034 0000 = | -0.0007 0.0002 » @ | 0.0004 0.0002 o 25 35 415 1029.5184 00161 217
2011-10 250047 00002 074 00002 |17 35 520 2015-04 1033.6256 0.0162 133 -0.0034 0000 = | -0.0007 0.0002 = @ | 00004 00002 o 25 35 520 1033.6213 00162 1335
2011-10 250047 00002 074 00002 |17 35 65.0 2015-04. 1038.5944 0.0164. 731 -0.0033 0.0000 » | -0.0007 0.0002 = | 00004 0.0002 25 35 65.0 1038.5901 00164 73
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Salinity 30

Date of salinity Practical salinity Temperature pressure | Date of density Seawater density Density correction d‘?:?:'({:h:g%:)n %izst‘:)ysclgfa"gee ot Practical oo Pressure Seawater density
measurement from measurement P measurement from substitution measurement to (integen) target salinity sotopic ‘Zorﬁposmcm (calt ) air salinity P (at uniform conditions)
- s us dpldS up) v T P - Pswsty u Vet Apswia u veit | Apswore u v vei | Apswae Vet s T P » u Vet
- kgm® _kgni® - °C MPa - kg it kg m® - kg n* kg nr* - kg nT* kgn®  — - kg m* - - °C MPa kg ke
201103 200689 00003 079 00002 |25 5 50 2014-10 1025.0554 0.0071 140 0.0245 0.0000 = | -0.0004 00002 = @ | -0.0010 X - 30 5 50 1025.0763 14
2011-03 209680 00003 079 00002 [25 5 100 2014-10 1028.2516 0.0071 143 0.0244 0.0000 = | -0.0004 00002 = @ | -0.0010 00002 < 30 5 10.0 10282724 00071 14
2011-03 209680 00003 079 00002 [25 5 150 2014-10 10305233 0.0159 342 0.0243 0.0000 = | -0.0004 00002 = @ | -0.0010 00002 < 30 5 15.0 10305440 00159 34
2011-03 209689 00003 079 00002 [25 5 20.0 2014-10 1032.7752 0.0160 312 0.0242 0.0000 = | -0.0004 00002 = @ | -0.0010 00002 < 30 5 200 10327958 00160 3144
2011-03 209689 00003 079 00002 [25 5 26.0 2014-10 1035.4443 0.0161 249 0.0240 0.0000 = | -0.0004 00002 = @ | -0.0010 00002 < 30 5 26.0 1035.4647 00161 2502
2011-03 209689 00003 079 00002 [25 5 330 2014-10 10385156 0.0162 169 0.0239 0.0000 = | -0.0004 00002 = @ | -0.0010 00002 < 30 5 330 10385359 00162 1695
2011-03 209680 00003 079 00002 [25 5 415 2014-10 10421817 0.0164 979 0.0237 0.0000 = | -0.0004 00002 = @ | -0.0010 00002 < 30 5 415 10422018 00164 97
2011-03 209680 00003 079 00002 [25 5 52.0 2014-10 1046.6291 0.0166 501] 0.0235 0.0000 = | -0.0004 00002 = @ | -0.0010 00002 < 30 5 52.0 10466490 00166 50
2011-03 20.0689  0.0003 079 00002 [25 5 65.0 2014-10 1052.0012 0.0169 247] 00232 0.0000 » | -0.0004 00002 © | -0.0010 00002 30 5 65.0 1052.0208 00169 24
201103 299689 00003 078 00002 |25 10 50 2015-05 1025.2380 0.0071 Taq 0.0241 0.0000 » | -0.0004 00002 = = | -0.0006 00002 30 10 50 10252586 00071 14
2011-03 209689 00003 078 00002 25 10 100 2015-05 1027.4818 0.0071 14 0.0240 0.0000 = | -0.0004 00002 = @ | -0.0006 00002 < 30 10 100 10275022 00071 14
2011-03 209689 00003 078 00002 25 10 150 2015-05 1029.7016 0.0159 342 00239 0.0000 « | -0.0004 00002 = @ | -0.0006 00002 < 30 10 150 10207220 00159 34
2011-03 209689 00003 078 00002 |25 10 20.0 2015-05 1031.8998 0.0160 312 0.0238 0.0000 = | -0.0004 00002 = @ | -0.0006 00002 < 30 10 20.0 10319201 00160 3144
2011-03 209689 00003 078 00002 |25 10 26.0 2015-05 10345084 0.0161 249 0.0237 0.0000 = | -0.0004 00002 = @ | -0.0006 00002 < 30 10 26.0 10345285 00161 25¢2
2011-03 209689 00003 078 00002 |25 10 330 2015-05 10375099 0.0162 169 0.0236 0.0000 = | -0.0004 00002 = @ | -0.0006 00002 < 30 10 330 10375299 00162 1696
2011-03 209689 00003 078 00002 25 10 415 2015-05 1041.1004 0.0164 97, 0.0234 0.0000 = | -0.0004 00002 = @ | -0.0006 00002 < 30 10 415 10411202 00164 97
2011-03 209689 00003 078 00002 25 10 52.0 2015-05 1045.4496 0.0166 50 00232 0.0000 = | -0.0004 00002 = @ | -0.0006 00002 < 30 10 520 1045.4692 00166 50
2011-03 209689 0.0003 078 00002 [25 10 65.0 2015-05 1050.7152 0.0169 241 0.0230 0.0000 = | -0.0004 00002 » = | -0.0006 00002 30 10 65.0 10507346 00169 24
2011-03 299689 00003 077 _ 00002 |25 15 50 2014-11 1024.2668 0.0071 14 0.0238 0.0000 = | -0.0004 00002 = = | -0.0003 00002 = 30 15 50 10242878 00071 14
2011-03 209689 00003 077 00002 |25 15 10.0 2014-11 1026.4703 0.0071 143 0.0237 0.0000 = | -0.0004 00002 = @ | -0.0003 00002 < 30 15 100 10264912 00071 14
2011-03 209689 00003 077 00002 [25 15 150 2014-11 1028.6502 0.0159 342 0.0236 00000 « | -0.0004 00002 = @ | -0.0003 00002 < 30 15 150 10286709 00159 3439
2011-03 209689 00003 077 00002 [25 15 20.0 2014-11 1030.8036 0.0160 312 00235 0.0000 « | -0.0004 00002 = @ | -0.0003 00002 < 30 15 200 10308242 00160 3134
2011-03 209689 00003 077 00002 [25 15 26.0 2014-11 1033.3623 0.0161 249 0.0234 0.0000 « | -0.0004 00002 = @ | -0.0003 00002 < 30 15 26.0 10333828 00161  25(2
2011-03 209689 00003 077 00002 |25 15 33.0 2014-11 1036.3099 0.0162 169 00233 0.0000 = | -0.0004 00002 = @ [ -0.0003 00002 30 15 330 10363303 00162 1695
2011-03 299689 00003 077 00002 |25 15 415 2014-11 1039.8309 0.0164 97" 0.0232 0.0000 = | -0.0004 00002 = @ [ -0.0003 00002 < 30 15 415 10308511 00164 97
2011-03 209680 00003 077 00002 |25 15 52.0 2014-11 1044.1021 0.0166 501 0.0230 0.0000 = | -0.0004 00002 = @ | -0.0003 00002 < 30 15 52.0 10441222 00166 50
2011-03 209689 0.0003 077 00002 [25 15 65.0 2014-11 1049.2738 0.0169 2471 0.0228 0.0000 = | -0.0004 00002 = = | -0.0003 00002 30 15 65.0 1049.2936  0.0169 24
201103 299689 00003 076 00002 |25 20 50 2015-01 1023.0649 0.0071 Taq 0.0236 0.0000 » | -0.0004 00002 = = [ 0.0000 0.0000 30 20 50 10230857 00071 14
2011-03 209689 00003 076 00002 |25 20 100 2015-01 1025.2317 0.0071 147 00235 0.0000 = | -0.0004 00002 = = | 00000 0.0000 < 30 20 100 10252525 00071 14
2011-03 209689 00003 076 00002 |25 20 150 2015-01 1027.3766 0.0159 342 0.0234 0.0000 = | -0.0004 00002 = @ | 0.0000 0.0000 < 30 20 150 10273973 00150 3448
2011-03 299689 00003 076 00002 |25 20 20.0 2015-01 1029.4978 0.0160 312 0.0233 0.0000 = | -0.0004 00002 = @ | 0.0000 0.0000 < 30 20 20.0 10205184 00160 3143
2011-03 209680 00003 076 00002 |25 20 26.0 2015-01 1032.0172 0.0161 249 00232 0.0000 = | -0.0004 00002 = @ | 0.0000 0.0000 < 30 20 26.0 10320377 00161 251
2011-03 209689 00003 076 00002 [25 20 33.0 2015-01 1034.9185 0.0162 169 00231 00000 « | -0.0004 00002 = = | 00000 0.0000 < 30 20 330 10349389 00162 1695
2011-03 209689 00003 076 00002 [25 20 415 2015-01 1038.3908 0.0164 97, 0.0230 0.0000 = | -0.0004 00002 = = | 00000 0.0000 < 30 20 415 10384110 00164 97,
2011-03 209689 00003 076 00002 |25 20 52.0 2015-01 1042.6001 0.0166 50 0.0228 0.0000 = | -0.0004 00002 = = | 00000 0.0000 < 30 20 520 10426201 00166 50
2011-03 200689 0.0003 076 00002 [25 20 65.0 2015-01 1047.6980 0.0169 247 0.0226 0.0000 = | -0.0004 00002 © | 0.0000 0.0000 30 20 65.0 10477179 00169 24
2011-03 299689 00003 075 _ 00002 |25 25 50 2015-01 10216503 0.0071 14 0.0234 0.0000 = | -0.0004 00002 = = | 0.0002 00002 = 30 25 50 10216712 00071 14
2011-03 209689 00003 075 00002 [25 25 100 2015-01 1023.7910 0.0071 14 00233 0.0000 = | -0.0004 00002 = = | 00002 00002 < 30 25 100 10238118 00071 14
2011-03 209689 00003 075 00002 [25 25 150 2015-01 1025.9073 0.0159 342 00232 00000 « | -0.0004 00002 = @ | 00002 00002 < 30 25 150 10259279 00159 3439
2011-03 209689 00003 075 00002 |25 25 20.0 2015-01 1027.9994 0.0160 312 00231 0.0000 « | -0.0004 00002 = = | 00002 00002 < 30 25 200 10280200 00160 3134
2011-03 209689 00003 075 00002 |25 25 26.0 2015-01 10304877 0.0161 249 0.0230 0.0000 = | -0.0004 00002 = @ | 00002 00002 < 30 25 26.0 10305081 00161  25¢2
2011-03 299689 00003 075 00002 |25 25 330 2015-01 1033.3510 0.0162 169 0.0229 0.0000 = | -0.0004 00002 = @ | 00002 00002 < 30 25 330 10333713 00162 1695
2011-03 209689 00003 075 00002 |25 25 415 2015-01 1036.7780 0.0164 97 0.0228 0.0000 = | -0.0004 00002 = @ | 00002 00002 < 30 25 415 10367982 00164 97
2011-03 209689 00003 075 00002 [25 25 52.0 2015-01 1040.9332 0.0166 50 0.0226 0.0000 = | -0.0004 00002 = @ | 00002 00002 < 30 25 520 10409532 00166 50
2011-03 209689 0.0003 075 00002 [25 25 65.0 2015-01 1045.9678 0.0169 2471 0.0225 0.0000 = | -0.0004 00002 = = | 00002 00002 30 25 65.0 10459876 0.0169 24
201103 299689 00003 075 _ 00002 |25 30 50 2015-03 1020.0437 0.0071 Taq 0.0232 0.0000 » | -0.0004 00002 = = [ 0.0003 00002 30 30 50 10200644 00071 14
2011-03 209689 00003 075 00002 |25 30 10.0 2015-03 1022.1609 0.0071 143 0.0231 0.0000 = | -0.0004 00002 @ | 00003 00002 < 30 30 100 10221815 00071 14
2011-03 299689 00003 075 00002 |25 30 150 2015-03 1024.2551 0.0159 342 0.0230 0.0000 = | -0.0004 00002 = @ | 00003 00002 < 30 30 150 10242756 00159 3430
2011-03 209689 00003 075 00002 |25 30 20.0 2015-03 1026.3293 0.0160 312 0.0229 0.0000 = | -0.0004 00002 = @ | 00003 00002 < 30 30 20.0 10263497 00160 3144
2011-03 209689 00003 075 00002 25 30 26.0 2015-03 1028.7908 0.0161 249 00229 0.0000 « | -0.0004 00002 = = | 00003 00002 < 30 30 26.0 10288111 00161  25¢2
2011-03 209689 00003 075 00002 25 30 330 2015-03 10316252 0.0162 169 00228 00000 « | -0.0004 00002 = = | 00003 00002 < 30 30 330 10316454 00162 1695
2011-03 209689 00003 075 00002 |25 30 415 2015-03 1035.0148 0.0164 97 0.0226 0.0000 = | -0.0004 00002 = @ | 00003 00002 < 30 30 415 10350349 00164 97,
2011-03 209689 00003 075 00002 |25 30 52.0 2015-03 1039.1295 0.0166 501 0.0225 0.0000 = | -0.0004 00002 = @ | 00003 00002 < 30 30 520 10391494 00166 50
2011-03 200689 0.0003 075 00002 [25 30 65.0 2015-03 10441127 0.0169 2471 0.0223 0.0000 = | -0.0004 00002 © | 00003 00002« 30 30 65.0 10441324 00169 24
201103 209689 00003 074 00002 |25 35 50 2015-03 1018.2547 0.0071 14d 0.0230 0.0000 » | -0.0004 00002 = = | 00004 00002 30 35 5.0 10182753 00071 14
2011-03 209689 00003 074 00002 [25 35 100 2015-03 1020.3546 0.0071 14 0.0229 0.0000 = | -0.0004 00002 = @ | 00004 00002 < 30 35 100 10203751 00071 14
2011-03 209689 00003 074 00002 |25 35 150 2015-03 1022.4334 0.0159 342 00229 0.0000 « | -0.0004 00002 = = | 00004 00002 < 30 35 150 10224538 00159 3439
2011-03 209689 00003 074 00002 |25 35 20.0 2015-03 1024.4906 0.0160 312 00228 0.0000 « | -0.0004 00002 = @ | 00004 00002 < 30 35 200 10245110 00160 3134
2011-03 209689 00003 074 00002 |25 35 26.0 2015-03 1026.9326 0.0161 249 0.0227 0.0000 = | -0.0004 00002 = @ | 00004 00002 30 35 26.0 10269528 00161 25¢2
2011-03 299689 00003 074 00002 |25 35 330 2015-03 1029.7451 0.0162 169 0.0226 0.0000 = | -0.0004 00002 = © | 00004 00002 30 35 330 10207653 00162 1695
2011-03 209689 00003 074 00002 |25 35 415 2015-03 1033.1090 0.0164 97 0.0225 0.0000 = | -0.0004 00002 = @ | 00004 00002 < 30 35 415 10331200 00164 97
2011-03 209689 00003 074 00002 [25 35 52.0 2015-03 1037.1909 0.0166 50 0.0224 0.0000 = | -0.0004 00002 = @ | 00004 00002 < 30 35 520 10372108 00166 50
2011-03 209680 0.0003 074 00002 |25 35 65.0 2015-03 10421351 0.0169 2471 0.0222 0.0000 = | -0.0004 0.0002_» = | _0.0004 00002 30 35 65.0 1042.1548 __ 0.0169 24
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Salinity 35

L Density change Density change Density correction

Date of 55‘"""3" ﬁ"’““ca' salinity . Temperature Pressure pate of "E"S“{ o Ssa‘.v“’a“.e’ density " . (Df"s“y) “"’”Ef“”"‘. i due to preparation due to storage due to measurement P’a‘ftl‘fa' Temperature Pressure ( ‘Sef‘fwa‘e’ deé‘f"y )

measuremen om measurement measuremen om substitution measuremen o (integer) target salinity (isotopic composition) salt air salinity at uniform conditions)

- S u© do/dS up) v T [ - psw, u Vett Apswia u verr | Apsw, veir | Dpswae Vet s T P psw u Vet
- - - kgm' __kgm® - °C MPa - kg ni® - kg n® kg ni? - kg n° | kgm - - °C MPa kgt kgnt® -

2011-03 349917 00002  0.79  0.00020 5 50 2015-05 1029.9117 0.0070 FET| 0.0065 0.0000 = | 0.0000 0.0002 = | 0.0031 @ | -0.0010 I B3 35 5 50 1029.9139 00070 13
2011-03 349917 00002 079  0.00020 5 10.0 2015-05 1032.1909 0.0070 134 0.0065 0.0000 » | 0.0000 0.0002 = | 0.0031 @ | -0.0010 0.0002 35 5 10.0 1032.1031 00071 13|
2011-03 349917 00002 079  0.00020 5 15.0 2015-05 1034.4473 0.0158 337] 0.0065 0.0000 = | 0.0000 0.0002 = | 0.0031 @ | -0.0010 0.0002 35 5 15.0 1034.4494 00158 331
2011-03 349917 00002 079  0.00020 5 20.0 2015-05 1036.6762 0.0159 310| 0.0065 0.0000 | 0.0000 00002 @ | 0.0031 @ | -0.0010 0.0002 < 35 5 200 1036.6783 00159 31
2011-03 349917 00002 079  0.00020 5 26.0 2015-05 1039.3231 0.0160 253 0.0064 0.0000 | 0.0000 00002 @ | 0.0031 @ | -0.0010 00002 < 35 5 260 1039.3252 00160 2547
2011-03 349917 00002 079  0.00020 5 330 2015-05 1042.3698 0.0161 175 0.0064 0.0000 | 0.0000 00002 @ | 0.0031 @ | -0.0010 0.0002 35 5 330 1042.3718 00161 1796
2011-03 349917 00002 079  0.00020 5 415 2015-05 1046.0040 0.0162 102] 0.0063 0.0000 = | 0.0000 0.0002 = | 0.0031 @ | -0.0010 0.0002 35 5 415 1046.0059 00163 1035
2011-03 349917 00002 079  0.00020 5 52.0 2015-05 1050.4136 0.0165 524 0.0063 0.0000 » | 0.0000 0.0002 = | 0.0031 @ | -0.0010 0.0002 35 5 52.0 1050.4155 00165 53]
2011-03 34.9917 00002 0.79 _ 0.00020 5 65.0 2015-05 1055.7430 0.0168 261 0.0062 0.0000 » | 0.0000 00002 = | 0.0032 = | -0.0010 0.0002 35 5 650 1055.7447 00168 26|
2011-03 349917 00002  0.78 000020 10 5.0 2015-02 1029.1420 0.0070 134 0.0065 0.0000 = | 0.0000 0.0002 = | 0.0029 = | 0.0006 0.0002 = 35 10 5.0 1029.1447 0.0070
2011-03 349917 00002 078  0.00020 10 10.0 2015-02 1031.3697 0.0070 13 0.0064 0.0000 | 0.0000 00002 @ | 0.0029 @ | -0.0006 0.0002 35 10 10.0 1031.3723 0.0071
2011-03 349917 00002 078  0.00020 10 15.0 2015-02 1033.5732 0.0158 337] 0.0064 0000 @ | 0.0000 00002 @ | 0.0029 @ | -0.0006 0.0002 35 10 15.0 1033.5758 0.0158
2011-03 349917 00002 078  0.00020 10 200 2015-02 1035.7553 0.0159 310) 0.0064 0000 = | 0.0000 0.0002 = | 0.0029 @ | -0.0006 0.0002 35 10 200 1035.7579 0.0159
2011-03 349917 00002 078  0.00020 10 260 2015-02 1038.3443 0.0160 253 0.0063 0000 = | 0.0000 0.0002 = | 0.0029 @ | -0.0006 0.0002 35 10 26.0 1038.3469 0.0160
2011-03 349917 00002 078  0.00020 10 330 2015-02 1041.3254 0.0161 175| 0.0063 0000 = | 0.0000 0.0002 = | 0.0029 @ | -0.0006 0.0002 35 10 330 1041.3280 0.0161
2011-03 349917 00002 078  0.00020 10 415 2015-02 1044.8882 0.0162 102 0.0063 0000 @ | 0.0000 0.0002 @ | 0.0030 @ | -0.0006 0.0002 35 10 415 1044.8906 0.0163
2011-03 349917 00002 078  0.00020 10 520 2015-02 1049.2087 0.0165 52 0.0062 0.0000 | 0.0000 0.0002 @ | 0.0030 @ | -0.0006 0.0002 35 10 520 1049.2111 0.0165
2011-03 34.9917 00002 0.78  0.0002¢ 10 650 2015-02 1054.4357 0.0168 261 0.0062 0.0000 » | 0.0000 00002 @ | 0.0030 = | -0.0006 0.0002 35 10 65.0 1054.4380 0.0168
2011-03 349917 00002  0.77 _ 000020 15 50 2014-04 1028.1205 0.0070 134 0.0064 0.0000 = | 0.0000 0.0002 = | 0.0023 = | 0.0003 0.0002 = 35 15 5.0 1028.1240 0.0070
2011-03 349917 00002  0.77  0.00020 15 10.0 2014-04 1030.3050 0.0070 13 0.0063 0.0000 = | 0.0000 0.0002 = | 0.0023 @ | -0.0003 0.0002 35 15 10.0 1030.3085 0.0071
2011-03 349917 00002 077  0.00020 15 15.0 2014-04 1032.4690 0.0158 337] 0.0063 0000 @ | 0.0000 00002 @ | 0.0023 @ | -0.0003 0.0002 35 15 15.0 1032.4725 0.0158
2011-03 349917 00002 077  0.00020 15 20.0 2014-04 1034.6100 0.0159 310| 0.0063 0000 @ | 0.0000 00002 @ | 0.0023 @ | -0.0003 0.0002 35 15 200 1034.6135 0.0159
2011-03 349917 00002 077  0.00020 15 26.0 2014-04 1037.1512 0.0160 253 0.0063 0000 @ | 0.0000 00002 @ | 0.0023 @ | -0.0003 0.0002 < 35 15 26.0 1037.1546 0.0160
2011-03 349917 00002 077  0.00020 15 330 2014-04 1040.0798 0.0161 175) 0.0062 0000 = | 0.0000 0.0002 = | 0.0023 @ | -0.0003 0.0002 35 15 330 1040.0832 0.0161
2011-03 349917 00002 077  0.00020 15 415 2014-04 1043.5784 0.0162 102} 0.0062 0000 = | 0.0000 0.0002 = | 0.0023 @ | -0.0003 0.0002 35 15 415 1043.5818 0.0163
2011-03 349917 00002  0.77  0.00020 15 52.0 2014-04 1047.8235 0.0165 52 0.0062 0.0000 = | 0.0000 0.0002 = | 0.0023 @ | -0.0003 0.0002 35 15 520 1047.8268 0.0165
2011-03 34.9917 00002 0.7 0.0002¢ 15 650 2014-04 1052.9626 0.0168 261 0.0061 0.0000 » | 0.0000 00002 @ | 0.0024 = | _-0.0003 0.0002 35 15 650 1052.9659 0.0168
2011-03 349917 00002  0.76  0.00020 20 5.0 2014-11 1026.8740 0.0070 135 0.0063 0.0000 = | 0.0000 0.0002 = | 0.0027 = | 0.0000 0.0000 35 20 5.0 1026.8773 0.0070
2011-03 349917 00002 076  0.00020 20 10.0 2014-11 1029.0253 0.0070 13 0.0063 0.0000 | 0.0000 00002 @ | 0.0027 @ | 0.0000 0.0000 35 20 10.0 1029.0285 0.0071
2011-03 349917 00002 076  0.00020 20 15.0 2014-11 1031.1540 0.0158 337] 0.0063 0000 = | 0.0000 0.0002 = | 0.0028 @ | 0.0000 0.0000 35 20 15.0 1031.1572 0.0158
2011-03 349917 00002 076  0.00020 20 200 2014-11 1033.2627 0.0159 310) 0.0062 0000 = | 0.0000 0.0002 = | 0.0028 @ | 0.0000 0.0000 35 20 200 1033.2659 0.0159
2011-03 349917 00002 076  0.00020 20 260 2014-11 1035.7654 0.0160 253 0.0062 0000 = | 0.0000 0.0002 = | 0.0028 @ | 0.0000 0.0000 35 20 26.0 1035.7686 0.0160
2011-03 349917 00002 076  0.00020 20 330 2014-11 1038.6463 0.0161 175 0.0062 0000 @ | 0.0000 00002 @ | 0.0028 @ | 0.0000 0.0000 < 35 20 330 1038.6495 0.0161
2011-03 349917 00002 076  0.00020 20 415 2014-11 1042.0935 0.0162 102 0.0061 0000 @ | 0.0000 00002 @ | 0.0028 @ | 0.0000 0.0000 35 20 415 1042.0966 0.0163
2011-03 349917 00002 076  0.00020 20 520 2014-11 1046.2737 0.0165 52 0.0061 0.0000 | 0.0000 00002 @ | 0.0028 @ | 0.0000 0.0000 35 20 520 1046.2767 0.0165
2011-03 34.9917 00002 0.76 _ 0.00020 20 650 2014-11 1051.3389 0.0168 26 0.0061 0.0000 = | 0.0000 0.0002 = | 0.0028 = | 0.0000 0.0000 35 20 65.0 1051.3419 0.0168
2011-03 349917 00002  0.76 _ 0.00020 25 50 2015-05 1025.4271 0.0070 134 0.0062 0.0000 = | 0.0000 0.0002 = | 0.0031 @ | 0.0002 0.0002 35 25 5.0 1025.4301 0.0070
2011-03 349917 00002 076  0.00020 25 10.0 2015-05 1027.5504 0.0070 13 0.0062 0.0000 « | 0.0000 00002 @ | 0.0031 @ | 0.0002 0.0002 < 35 25 10.0 1027.5534 0.0071
2011-03 349917 00002 076  0.00020 25 15.0 2015-05 1029.6542 0.0158 337] 0.0062 0000 @ | 0.0000 00002 @ | 0.0031 @ | 0.0002 00002 < 35 25 15.0 1029.6572 0.0158
2011-03 349917 00002 076  0.00020 25 20.0 2015-05 1031.7355 0.0159 310) 0.0062 0000 @ | 0.0000 00002 @ | 0.0031 @ | 0.0002 0.0002 35 25 200 1031.7384 0.0159
2011-03 349917 00002 076  0.00020 25 260 2015-05 1034.2059 0.0160 253 0.0062 0000 = | 0.0000 0.0002 = | 0.0031 @ | 0.0002 0.0002 35 25 26.0 1034.2089 0.0160
2011-03 349917 00002 076  0.00020 25 330 2015-05 1037.0539 0.0161 175| 0.0061 0000 = | 0.0000 0.0002 = | 0.0031 @ | 0.0002 0.0002 35 25 330 1037.0568 0.0161
2011-03 349917 00002 076  0.00020 25 415 2015-05 1040.4573 0.0162 102} 0.0061 0000 = | 0.0000 0.0002 = | 0.0031 @ | 0.0002 0.0002 35 25 415 1040.4601 0.0163
2011-03 349917 00002 076  0.00020 25 520 2015-05 1044.5003 0.0165 52 0.0061 0.0000 | 0.0000 00002 @ | 0.0032 @ | 0.0002 0.0002 35 25 520 1044.5931 0.0165
2011-03 34.9917 00002 0.76 __ 0.0002¢ 25 650 2015-05 1049.5926 0.0168 261 0.0060 0.0000 » | 0.0000 00002 » | 00032 = | 0.0002 0.0002 35 25 65.0 1049.5954 0.0168
2011-03 349917 00002  0.75  0.000%n 30 5.0 2015-03 1023.7875 0.0070 135 0.0062 0.0000 = | 0.0000 0.0002 = | 0.0029 = | 0.0003 0.0002 = 35 30 5.0 1023.7908 0.0070
2011-03 349917 00002 075  0.000Lo 30 10.0 2015-03 1025.8898 0.0070 13 0.0062 0.0000 = | 0.0000 0.0002 = | 0.0029 @ | 0.0003 0.0002 35 30 10.0 1025.8931 0.0071
2011-03 349917 00002 075  0.000Lo 30 15.0 2015-03 1027.9730 0.0158 337] 0.0062 0000 = | 0.0000 0.0002 = | 0.0029 @ | 0.0003 0.0002 35 30 15.0 1027.9763 0.0158
2011-03 349917 00002 075  0.000o 30 200 2015-03 1030.0337 0.0159 310) 0.0061 0000 = | 0.0000 0.0002 = | 0.0029 @ | 00003 0.0002 35 30 200 1030.0370 0.0159
2011-03 349917 00002 075  0.000Lo 30 26.0 2015-03 1032.4794 0.0160 253 0.0061 0000 @ | 0.0000 00002 @ | 0.0029 @ | 00003 0.0002 < 35 30 26.0 1032.4827 0.0160
2011-03 349917 00002 075  0.000Ln 30 330 2015-03 1035.2093 0.0161 175 0.0061 0000 @ | 0.0000 0.0002 @ | 0.0030 @ | 00003 0.0002 < 35 30 330 1035.3025 0.0161
2011-03 349917 00002 075  0.000Lo 30 415 2015-03 1038.6716 0.0162 102 0.0061 0000 @ | 0.0000 0.0002 @ | 0.0030 @ | 00003 0.0002 35 30 415 1038.6747 0.0163
2011-03 349917 00002 075  0.000Lo 30 52.0 2015-03 1042.7639 0.0165 52 0.0060 0.0000 = | 0.0000 0.0002 = | 0.0030 @ | 00003 0.0002 35 30 520 1042.7670 0.0165
2011-03 34.9917 00002 0.75 _ 0.000Lo 30 650 2015-03 1047.7170 0.0168 26 0.0060 0.0000 = | 0.0000 0.0002 = | 0.0030 = | 0.0003 0.0002 35 30 65.0 1047.7200 0.0168
2011-03 349917 00002  0.74  0.000Ls 35 5.0 2015-04 1021.9792 0.0070 13 0.0062 0.0000 = | 0.0000 0.0002 = | 0.0030 = | 0.0004 00002« 35 35 5.0 1021.9825 0.0070
2011-03 349917 00002 074  0.000Ln 35 10.0 2015-04 1024.0656 0.0070 13 0.0061 0.0000 | 0.0000 00002 @ | 0.0030 @ | 0.0004 0.0002 < 35 35 10.0 1024.0689 0.0071
2011-03 349917 00002 074  0.000Ln 35 150 2015-04 1026.1323 0.0158 337] 0.0061 0000 @ | 0.0000 00002 @ | 0.0030 @ | 0.0004 0.0002 35 35 15.0 1026.1356 0.0158
2011-03 349917 00002 074  0.000Lo 35 20.0 2015-04 1028.1790 0.0159 310) 0.0061 0000 @ | 0.0000 0.0002 @ | 0.0030 @ | 0.0004 0.0002 35 35 200 1028.1823 0.0159
2011-03 349917 00002 074  0.000Lo 35 260 2015-04 1030.6078 0.0160 253 0.0061 0000 = | 0.0000 0.0002 = | 0.0030 @ | 0.0004 0.0002 35 35 26.0 1030.6110 0.0160
2011-03 349917 00002 074  0.000Lo 35 330 2015-04 1033.4048 0.0161 175| 0.0061 0000 = | 0.0000 0.0002 = | 0.0030 @ | 0.0004 0.0002 35 35 330 1033.4080 0.0161
2011-03 349917 00002 074  0.000Lo 35 415 2015-04 1036.7514 0.0162 102] 0.0060 0000 = | 0.0000 0.0002 = | 0.0030 @ | 0.0004 0.0002 35 35 415 1036.7546 0.0163
2011-03 349917 00002 074  0.000Lo 35 520 2015-04 1040.8106 0.0165 52 0.0060 0.0000 | 0.0000 00002 @ | 0.0031 @ | 0.0004 0.0002 < 35 35 520 1040.8137 0.0165
2011-03 34.9917 00002 0.74 __ 0.000Lo 35 650 2015-04 1045.7291 0.0168 261 0.0060 0.0000 | 0.0000 0.0002 » | 0.0031 = | 0.0004 0.0002 35 35 65.0 1045.7321 0.0168
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Sect. 4 (data)

Density for atmospheric pressure

Practical . . . y Ap-S-Relation
salinity Temperature Pressure| Water reference density Serasletsity Relative seawater density Silicate molalit Air Datase Relatior Air Residus Salt + Al

s T p PrHz00 u Ve psw u Vet Apsw Vet bo u ver | Apswa | Dpswo | Apswdpo) | Abpswdp) Apswdp) | Adpsudp) | Apswo | Apswa 1 Apsw u

— °C MPz kg m* kg - kg m* kg m* - kg - pumol k¢ pmol ke? - | kg kg kg m* kg kg m* kg kg m* kg m* kg kg m* kg m*
0 5 0.10132! 999.966' 0.000¢ o 999.962 0.000¢ 0 -0.003¢ o 0.C 0.C o | -0.003¢ 0.000¢ 0.000( 0.000¢ 0.000( 0.000¢ 0.000( -0.003¢ 0.000¢ -0.003¢ 0.001:
0 10 0.10132! 999.702! 0.000¢ o 999.699 0.000¢ £y -0.003¢ o 0.C 0.C o | -0.003¢ 0.000(¢ 0.000( 0.000¢ 0.000( 0.000¢ 0.000( -0.003¢ 0.000(¢ -0.003¢ 0.001:
0 15 0.10132! 999.102/ 0.000¢ o 999.099 0.000° £y -0.002¢ o 0.C 0.C o | -0.002¢ 0.000(¢ 0.000( 0.000(¢ 0.000( 0.000(¢ 0.000( -0.002¢ 0.000(¢ -0.002¢ 0.001(
0 20 0.10132! 998.207. 0.000¢ o 998.204 0.000° £y -0.002« o 0.C 0.C o | -0.002: 0.000(¢ 0.000( 0.000(¢ 0.000( 0.000(¢ 0.000( -0.002« 0.000(¢ -0.002« 0.000¢
0 25 0.10132! 997.047 0.000¢ o 997.045/ 0.000¢ £y -0.002: o 0.C 0.C o | -0.002: 0.000(¢ 0.000( 0.000¢ 0.000( 0.000¢ 0.000( -0.002: 0.000(¢ -0.002: 0.000¢
0 30 0.10132! 995.649! 0.000¢ o 995.647 0.000¢ £y -0.001¢ o 0.C 0.C o | -0.001¢ 0.000(¢ 0.000( 0.000(¢ 0.000( 0.000(¢ 0.000( -0.001¢ 0.000(¢ -0.001¢ 0.000¢
0 35 0.10132! 994.033 0.000¢ o 994.031: 0.000° 0 -0.001¢ o 0.C 0.C o | -0.001¢ 0.000¢ 0.000( 0.000¢ 0.000( 0.000¢ 0.000( -0.001¢ 0.000¢ -0.001! 0.000¢
5 5 0.10132! 999.966' 0.000¢ o 1003.939 0.000¢ 79 3.972¢ 37 24 0.z o | -0.003¢ 3.976¢ 3.976¢ 0.000¢ 3.975 0.000¢ 3.975 -0.003¢ 0.001:% 3.971° 0.002(
5 10 0.10132! 999.702! 0.000¢ o 1003.602 0.000¢ 80 3.900: 38 24 0.z o | -0.003¢ 3.903¢ 3.903¢ 0.000(¢ 3.904! 0.000(¢ 3.904: -0.003¢ -0.000¢ 3.901( 0.002(
5 15 0.10132! 999.102/ 0.000¢ o 1002.947 0.000¢ 78 3.844: 37 24 0.z o | -0.002¢ 3.847: 3.847. 0.000(¢ 3.846! 0.000(¢ 3.846! -0.002¢ 0.000¢ 3.843! 0.002(
5 20 0.10132! 998.207. 0.000¢ o 1002.002 0.000¢ 71 3.795: 32 24 0.z o | -0.002: 3.797¢ 3.797! 0.000(¢ 3.798¢ 0.000(¢ 3.798¢ -0.002« -0.001« 3.796! 0.002(
5 25 0.10132! 997.047 0.000¢ o 1000.807: 0.000¢ 78 3.759¢ 37 24 0.z o | -0.002: 3.761¢ 3.761¢ 0.000(¢ 3.760: 0.000(¢ 3.760: -0.002: 0.0017 3.758: 0.002(
5 30 0.10132! 995.649! 0.000¢ o 999.374. 0.000¢ 79 3.724¢ 38 24 0.z o | -0.001¢ 3.7267 3.726° 0.000(¢ 3.728! 0.000¢ 3.728! -0.001¢ -0.001¢ 3.726° 0.002(
5 35 0.10132! 994.033 0.000¢ o 997.735! 0.000¢ 78 3.702; 37 24 0.z o | -0.001f 3.7037 3.703 0.000¢ 3.702¢ 0.000¢ 3.702¢ -0.001! 0.000¢ 3.701¢ 0.002(
10 5 0.10132! 999.966! 0.000¢ o 1007.894 0.000¢ 98 7.927¢ 51 4.1 0.t o | -0.003¢ 7.9317 7.931° 0.000¢ 7.932( 0.000¢ 7.932( -0.003¢ -0.000¢ 7.928: 0.002(
10 10 0.10132! 999.702! 0.00(5 o 1007.489 0.000¢ 99 7.787¢ 52 4.1 0.t o | -0.003¢ 7.790¢ 7.790¢ 0.000¢ 7.791« 0.000¢ 7.791« -0.003¢ -0.000¢ 7.788: 0.002(
10 15 0.10132! 999.102! 0.000¢ o 1006.776 0.000¢ 98 7.6737 51 4.1 0.t o | -0.002¢ 7.676¢ 7.676¢ 0.000¢ 7.676¢ 0.000¢ 7.676¢ -0.002¢ 0.000: 7.673¢ 0.002(
10 20 0.10132! 998.207. 0.000¢ o 1005.785 0.000¢ 90 7.578t 48 4.1 0.t o | -0.002: 7.580¢ 7.580¢ 0.000¢ 7.581¢ 0.000¢ 7.581¢ -0.002« -0.001( 7.579: 0.002(
10 25 0.101:2¢ 997.047 0.000¢ © 1004.549 0.000¢ 98 7.501¢ 51 4.1 0.t o | -0.002: 7.503¢ 7.503¢ 0.000¢ 7.503¢ 0.000¢ 7.503¢ -0.002: 0.000¢ 7.501¢ 0.002(
10 30 0.10132! 995.649! 0.000¢ o 1003.087 0.000¢ 98 7.438: 51 4.1 0.t o | -0.001t 7.439¢ 7.439¢ 0.000¢ 7.439¢ 0.000¢ 7.439¢ -0.001¢ 0.000: 7.438( 0.002(
10 35 0.10132! 994.033 0.000¢ o 1001.417 0.000¢ 98 7.384¢ 51 4.1 0.t o | -0.001¢ 7.386: 7.386: 0.000¢ 7.387¢ 0.000¢ 7.387¢ -0.001! -0.001% 7.385¢ 0.002(
15 5 0.10132! 999.966! 0.000¢ o 1011.843 0.000¢ 10z 11.877: 0.000¢ 53 7.1 0.7 o | -0.003¢ 11.881L 11.881: 0.000¢ 11.881( 0.000¢ 11.881( -0.003¢ -0.000¢ 11.877 0.002(
15 10 0.10132! 999.702! 0.000¢ o 1011.372 0.001C 104 11.670( 0.000¢ 54 7.1 0.7 o | -0.003¢ 11.673 11.673 0.000¢ 11.674: 0.000¢ 11.674: -0.003¢ -0.000° 11.670 0.002(
15 15 0.10132! 999.102! 0.000¢ o 1010.604 0.000¢ 10z 11.502: 0.000¢ 53 7.1 0.7 o | -0.002¢ 11.505( 11.505 0.000¢ 11.503 0.000¢ 11.503 -0.002¢ 0.001% 11.500¢ 0.002(
15 20 0.10132! 998.207. 0.000¢ o 1009.569 0.000¢ 94 11.361 0.000¢ 47 7.1 0.7 o | -0.002: 11.364 11.364 0.000¢ 11.362 0.000¢ 11.362 -0.002« 0.001¢ 11.360 0.002(
15 25 0.10132! 997.047 0.000¢ o 1008.292 0.000¢ 10z 11.245: 0.000¢ 52 7.1 0.7 o | -0.002: 11.247: 11.247. 0.000¢ 11.246: 0.000¢ 11.246: -0.002: 0.001¢ 11.244; 0.002(
15 30 0.10132! 995.649! 0.000¢ o 1006.797 0.000¢ 102 11.147¢ 0.000¢ 53 7.1 0.7 o | -0.001t 11.149 11.149 0.000¢ 11.150( 0.000¢ 11.150( -0.001¢ -0.000¢ 11.148; 0.002(
15 35 0.10132! 994.033 0.000¢ o 1005.103 0.000¢ 10z 11.070: 0.000¢ 53 7.1 0.7 o | -0.001¢ 11.07L 11.071 0.000¢ 11.071 0.000¢ 11.071 -0.001! 0.000¢ 11.069 0.002(
20 5 0.10132! 999.966! 0.000¢ o 1015.793 0.001¢ 114 15.826¢ 0.000¢ 62 9.4 0.¢ o | -0.003¢ 15.830¢ 15.8301 0.000¢ 15.830° 0.000¢ 15.830° -0.003¢ -0.000: 15.826' 0.002(
20 10 0.10132! 999.702! 0.000¢ o 1015.258 0.001¢ 114 15.556: 0.000¢ 62 9.4 0.¢ o | -0.003¢ 15.559 15.559( 0.000¢ 15.558: 0.000¢ 15.558: -0.003¢ 0.001: 15.555! 0.002(
20 15 0.10132! 999.102/ 0.000¢ o 1014.432 0.001¢ 114 15.330: 0.000¢ 62 9.4 0.¢ o | -0.002¢ 15.333: 15.333 0.000(¢ 15.333! 0.000(¢ 15.333! -0.002¢ -0.000¢ 15.331 0.002(
20 20 0.10132! 998.207. 0.000¢ o 1013.354 0.001¢ 104 15.147( 0.000¢ 5E 9.4 0.¢ o | -0.002: 15.149! 15.149! 0.000(¢ 15.148: 0.000(¢ 15.148: -0.002« 0.001¢ 15.145 0.002(
20 25 0.10132! 997.047 0.000¢ o 1012.039 0.001¢ 11% 14.€914 0.000¢ 62 9.4 0.¢ o | -0.002: 14.993! 14.993! 0.000¢ 14.993 0.000(¢ 14.993 -0.002: -0.000¢ 14.991 0.002(
20 30 0.10132! 995.649! 0.000¢ o 1010.511 0.001¢ 11% 14.862 0.000¢ 62 9.4 0.¢ o | -0.001¢ 14.864: 14.864: 0.000(¢ 14.866: 0.000(¢ 14.866: -0.001¢ -0.002( 14.864: 0.002(
20 35 0.10132! 994.033 0.000¢ o 1008.793 0.001( 11% 14.759¢ 0.000¢ 62 9.4 0.¢ o | -0.001¢ 14.761 14.761 0.000¢ 14.761: 0.000¢ 14.761; -0.001¢ 0.000: 14.759° 0.002(
25 5 0.10132! 999.966' 0.000¢ o 1019.745 0.001C 124 19.778 0.000¢ 68 11.¢ 1.z o | -0.003¢ 19.782 19.782( 0.000( 19.781! 0.000( 19.781! -0.003¢ 0.0007 19.777 0.002(
25 10 0.10132! 999.702! 0.000¢ o 1019.144 0.001( 12t 19.441¢ 0.000¢ 7c 11.¢€ 1.z o | -0.003¢ 19.445; 19.445; 0.000(¢ 19.446! 0.000(¢ 19.446! -0.003¢ -0.001¢ 19.443; 0.002(
25 15 0.10132! 999.102/ 0.000¢ o 1018.270 0.001¢ 12t 19.167 0.000¢ 68 11.¢ 1.z o | -0.002¢ 19.170¢ 19.1701 0.000(¢ 19.169! 0.000(¢ 19.169! -0.002¢ 0.001: 19.166! 0.002(
25 20 0.10132! 998.207. 0.000¢ o 1017.141 0.001¢ 11t 18.934 0.000¢ 62 11.¢€ 1.z o | -0.002: 18.937: 18.937: 0.000(¢ 18.939( 0.000(¢ 18.939( -0.002« -0.002¢ 18.937: 0.002(
25 25 0.10132! 997.047 0.000¢ o 1015.793 0.001¢ 123 18.745¢ 0.000¢ 68 11.¢€ 1.z o | -0.002: 18.748( 18.748 0.000(¢ 18.748! 0.000(¢ 18.748! -0.002: -0.000¢ 18.746 0.002(
25 30 0.10132! 995.649! 0.000¢ o 1014.239 0.001C 124 18.590: 0.000¢ 68 11.¢ 1.z o | -0.001¢ 18.592: 18.592: 0.000(¢ 18.590: 0.000(¢ 18.590: -0.001¢ 0.002: 18.588: 0.002(
25 35 0.10132! 994.033 0.000¢ o 1012.492 0.001( 12t 18.458 0.000¢ 68 11.¢ 1.z o | -0.001¢ 18.460: 18.460; 0.000( 18.459! 0.000¢ 18.459! -0.001! 0.000: 18.458 0.002(
30 5 0.10132! 999.966' 0.000¢ o 1023.699 0.001¢  15C 23.733( 0.000¢ 9C 14.1 1.4 o | -0.003¢ 23.737( 23.737 0.000¢ 23.736 0.000( 23.736 -0.003¢ 0.000¢ 23.732 0.002(
30 10 0.10132! 999.702! 0.000¢ o 1023.037 0.001(  14¢ 23.334 0.000¢ 8¢ 14.1 1.4 o | -0.003¢ 23.338( 23.338! 0.000(¢ 23.339! 0.000(¢ 23.339! -0.003¢ -0.001¢ 23.336: 0.002(
30 15 0.10132! 999.102! 0.000¢ o 1022.110 0.001(  14¢ 23.007¢ 0.000¢ 8¢ 14.1 1.4 o | -0.002¢ 23.010° 23.010° 0.000(¢ 23.011 0.000(¢ 23.011 -0.002¢ -0.000¢ 23.008: 0.002(
30 20 0.10132! 998.207. 0.000¢ o 1020.942 0.001C  13¢ 22.734 0.000¢ 81 14.1 1.4 o | -0.002: 22.737. 22.737. 0.000¢ 22.737 0.000¢ 22.737 -0.002« -0.000¢ 22.735 0.002(
30 25 0.10132! 997.047 0.000¢ o 1019.556 0.001(  14¢ 22.508: 0.000¢ 88 14.1 1.4 o | -0.002: 22.510: 22510 0.000¢ 22.510! 0.000¢ 22.510! -0.002: -0.000: 22.508! 0.002(
30 30 0.10132! 995.649! 0.000¢ o 1017.970 0.001(  14¢ 22.321. 0.000¢ 88 14.1 1.4 o | -0.001t 22.323( 22.323 0.000¢ 22.322( 0.000¢ 22.322( -0.001¢ 0.001¢ 22.320: 0.002(
30 35 0.10132! 994.033 0.000¢ o 1016.197 0.001( 147 22.164( 0.000¢ 88 14.1 1.4 o | -0.001¢ 22.165! 22.165! 0.000¢ 22.166! 0.000¢ 22.166! -0.001! -0.001« 22.165 0.002(
35 5 0.10132! 999.966! 0.000¢ o 1027.657 0.001(  14¢ 27.690: 0.000¢ 8¢ 16.t 1.7 o | -0.003¢ 27.694 27.694 0.000¢ 27.694 0.000¢ 27.694 -0.003¢ 0.000¢ 27.690: 0.002(
35 10 0.10132! 999.702! 0.000¢ o 1026.938 0.001: 151 27.235¢ 0.000¢ 9C 16.t 1.7 o | -0.003! 27.239; 27.239; 0.000¢ 27.237 0.000¢ 27.237 -0.003¢ 0.0017 27.234; 0.002(
35 15 0.10132! 999.102! 0.000¢ o 1025.960 0.001C 147 26.857! 0.000¢ 87 16.t 1.7 o | -0.002¢ 26.860: 26.860 0.00(0 26.858! 0.000¢ 26.858! -0.002¢ 0.001¢ 26.855! 0.002(
35 20 0.10132! 998.207. 0.000¢ o 1024.748 0.001  14C 26.540! 0.000¢ 82 16.t 1.7 o | -0.002: 26.543! 26.543 0.000¢ 26.543 0.000¢ 26.543 -0.002« 0.000¢ 26.540 0.002(
35 25 0.10132! 997.047 0.000¢ o 1023.326 0.001C 147 26.279; 0.000¢ 88 16.t 1.7 o | -0.002: 26.281! 26.281: 0.000¢ 26.280: 0.000¢ 26.280: -0.002: 0.001¢ 26.278; 0.002(
35 30 0.10132! 995.649! 0.000¢ o 1021.707 0.001:  15C 26.058: 0.000¢ 9C 16.t 1.7 o | -0.001t 26.060: 26.060: 0.00(0 26.061 0.000¢ 26.061 -0.001¢ -0.001¢ 26.060( 0.002(
35 35 0.10132! 994.033 0.000¢ 0 1019.914 0.001( 147 25.881. 0.000¢ 88 16.5 1.7 oo | -0.001¢ 25.882 25.882' 0.000( 25.881 0.000( 25.881 -0.001! 0.001( 25.880; 0.002(
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Density for high pressures

Salinity O

Practical . . Ap-5-Relation
salinity Temperature Pressure Water reference density Seadensity Relative seawater density Siicate molality Dataset Relation A Residua Salt+ Al

s T P Ppraog u Vet psn u Ver Apsw. u Ven b u Vet [ Apswe [ Avswdpd) | Adpsudp) Apsuc(po) Adpsw(p) Mpswe | Apswe 1 Apsw u

- °C MPa kg i kg n* - kg nT* kg ni® - kg nT* kg n* - umol kg* umol kg* - kg nr* kg nr® kg nr® kg ni® kg ni® kg ni® kg nr® kg nr* kg ni® kg n*

0 5 5.0 1002.3620 0.0050 = 1002.3581 0.0058 -0.0039 0.0030 = 0.0 0.0 e 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0039 0.0000 -0.0039 0.0060)
0 5 10.0 1004.7801 0.0050 1004.7762 0.0059 -0.0039 00030 @ 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0039 0.0000 -0.0039 0.0060)
0 5 15.0 1007.1716 00151 = 1007.1676 0.0154 -0.0039 00029 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0039 0.0000 -0.0039 0.0058)
0 5 20.0 1009.5367 00151 = 1009.5328 0.0154 -0.0039 00029 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0039 0.0000 -0.0039 0.0058)
0 5 26.0 1012.3408 00152 = 1012.3368 0.0155 -0.0039 00029 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0039 0.0000 -0.0039 0.0058
0 5 33.0 1015.5660 00152 = 1015.5620 0.0155 -0.0039 00029 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0039 0.0000 -0.0039 0.0058
0 5 415 1019.4167 00153 = 1019.4128 0.0156 -0.0039 00029 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0039 0.0000 -0.0039 0.0058
0 5 52.0 1024.0766 00154 1024.0726 0.0156 -0.0039 00029 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0039 0.0000 -0.0039 0.0058
0 5 65.0 1029.7021 00154 = 1029.6981 0.0157 -0.0039 00029 0.0 0.0 ® 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 _-0.0039 0.0000 -0.0039 0.0058)
0 10 5.0 1002.0313 00050 = 1002.0280 0.0058 -0.0033 00030 = 0.0 0.0 £l 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0033 0.0000 -0.0033 0.0060)
0 10 10.0 1004.3831 00050 o 1004.3797 0.0059 -0.0033 00030 @ 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0033 0.0000 -0.0033 0.0060)
0 10 150 1006.7096 00151 o 1006.7063 0.0154 -0.0033 00030 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0033 0.0000 -0.0033 0.0059)
0 10 200 1009.0115 00151 o 1009.0081 0.0154 -0.0033 00030 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0033 0.0000 -0.0033 0.0059)
0 10 26.0 1011.7415 00152 o 1011.7381 0.0155 -0.0033 00030 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0033 0.0000 -0.0033 0.0059)
0 10 330 1014.8829 00152 o 1014.8796 0.0155 -0.0033 00030 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0033 0.0000 -0.0033 0.0059)
0 10 415 1018.6358 00153 1018.6325 0.0156 -0.0033 00030 = 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0033 0.0000 -0.0033 0.0059)
0 10 520 1023.1806 00153 o 10231773 0.0156 -0.0033 00030 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0033 0.0000 -0.0033 0.0060)
0 10 65.0 1028.6722 0.0154 1028.6689 0.0157 -0.0033 00030 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0033 0.0000 -0.0033 0.0060)
0 15 5.0 10013779 0.0050 = 10013751 0.0058 -0.0028 00030 = 0.0 0.0 £ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0028 0.0000 -0.0028 0.0060)
0 15 10.0 1003.6761 00050 o 1003.6732 0.0059 -0.0028 00030 @ 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0028 0.0000 -0.0028 0.0060)
0 15 15.0 1005.9500 00151 o 1005.9472 0.0154 -0.0028 00030 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0028 0.0000 -0.0028 0.0060)
0 15 200 1008.2003 00151 o 1008.1975 0.0154 -0.0028 00030 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0028 0.0000 -0.0028 0.0060)
0 15 26.0 1010.8698 00152 o 1010.8670 0.0155 -0.0028 00030 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0028 0.0000 -0.0028 0.0060)
0 15 330 1013.9426 00152 o 1013.9398 0.0155 -0.0028 00030 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0028 0.0000 -0.0028 0.0061]
0 15 415 1017.6149 00153 o 1017.6121 0.0156 -0.0028 00030 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0028 0.0000 -0.0028 0.0061,
0 15 520 1022.0644 00153 o 1022.0615 0.0156 -0.0028 00031 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0028 0.0000 -0.0028 0.0061]
0 15 65.0 1027.4442 00154 o 1027.4414 0.0157 -0.0028 00031 0.0 0.0 ® 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0028 0.0000 -0.0028 0.0062)
0 20 5.0 1000.4396 00050 = 10004372 0.0058 -0.0024 00030 = 0.0 0.0 £l 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0024 0.0000 0.0024 0.0060)
0 20 10.0 1002.6946 0.0050 o 1002.6922 0.0058 -0.0024 00030 @ 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0024 0.0000 -0.0024 0.0060)
0 20 150 1004.9262 00151 o 1004.9238 0.0154 -0.0024 00031 o 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0024 0.0000 -0.0024 0.0062)
0 20 200 1007.1348 00151 o 1007.1323 0.0154 -0.0024 00031 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0024 0.0000 -0.0024 0.0062)
0 20 260 1009.7552 00151 o 1009.7528 0.0155 -0.0024 00031 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0024 0.0000 -0.0024 0.0062)
0 20 330 1012.7721 00152 o 1012.7696 0.0155 -0.0024 00031 o 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0024 0.0000 -0.0024 0.0062)
0 20 415 1016.3784 00152 o 1016.3760 0.0156 -0.0024 00031 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0024 0.0000 -0.0024 0.0063
0 20 52.0 1020.7493 00153 o 1020.7469 0.0156 -0.0024 00032 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0024 0.0000 -0.0024 0.0063
0 20 65.0 1026.0366 0.0154 1026.0342 0.0157 -0.0024 00032 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0024 0.0000 -0.0024 0.0064,
0 25 5.0 999.2462 00050 = 999.2441 0.0058 0.0021 00030 = 0.0 0.0 B 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0021 0.0000 00021 0.0061]
0 25 10.0 1001.4670 00050 o 1001.4649 0.0059 -0.0021 00030 @ 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0021 0.0000 -0.0021 0.0061]
0 25 15.0 1003.6648 00151 o 1003.6627 0.0154 -0.0021 00032 = 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0021 0.0000 -0.0021 0.0064}
0 25 200 1005.8400 00151 o 1005.8379 0.0154 -0.0021 00032 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0021 0.0000 -0.0021 0.0064)
0 25 26.0 1008.4210 00151 o 1008.4190 0.0155 -0.0021 00032 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0021 0.0000 -0.0021 0.0064)
0 25 330 1011.3928 00152 o 1011.3907 0.0155 -0.0021 00032 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0021 0.0000 -0.0021 0.0064)
0 25 415 1014.9457 00152 o 1014.9437 0.0156 -0.0021 00032 = 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0021 0.0000 -0.0021 0.0065,
0 25 520 1019.2528 00153 o 1019.2507 0.0156 -0.0021 00033 = 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0021 0.0000 -0.0021 0.0065,
0 25 65.0 1024.4644 00154 o 1024.4623 0.0157 -0.0021 00033 0.0 0.0 ® 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 _-0.0021 0.0000 -0.0021 0.0066|
0 30 5.0 997.8217 00050 = 997.8199 0.0058 -0.0018 00030 = 0.0 0.0 £ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0018 0.0000 -0.0018 0.0061]
0 30 10.0 1000.0159 0.0050 o 1000.0141 0.0059 -0.0018 00030 @ 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0018 0.0000 -0.0018 0.0061,
0 30 150 1002.1873 00150 o 1002.1855 0.0154 -0.0018 00033 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0018 0.0000 -0.0018 0.0066)
0 30 200 1004.3364 00151 o 1004.3346 0.0154 -0.0018 00033 = 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0018 0.0000 -0.0018 0.0066)
0 30 260 1006.8864 00151 o 1006.8846 0.0155 -0.0018 00033 = 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0018 0.0000 -0.0018 0.0066)
0 30 330 1009.8225 00151 o 1009.8208 0.0155 -0.0018 00033 = 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0018 0.0000 -0.0018 0.0067,
0 30 415 1013.3330 00152 o 1013.3312 0.0156 -0.0018 00033 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0018 0.0000 -0.0018 0.0067,
0 30 52.0 1017.5889 00153 o 1017.5872 0.0156 -0.0018 00034 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0018 0.0000 -0.0018 0.0068
0 30 65.0 1022.7396 00153 1022.7378 0.0157 -0.0018 00034 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0018 0.0000 -0.0018 0.0068)
0 35 5.0 996.1859 00050 = 996.1844 0.0058 -0.0015 00031 = 0.0 0.0 e 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0015 0.0000 -0.0015 0.0061]
0 35 10.0 998.3601 00050 998.3586 0.0059 -0.0015 00031 o 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0015 0.0000 -0.0015 0.0061]
0 35 15.0 10005116 00150 o 10005100 0.0154 -0.0015 00034 o 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0015 0.0000 -0.0015 0.0068)
0 35 200 1002.6408 00150 o 1002.6393 0.0154 -0.0015 00034 o 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0015 0.0000 -0.0015 0.0068)
0 35 26.0 1005.1671 00151 o 1005.1656 0.0155 -0.0015 00034 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0015 0.0000 -0.0015 0.0068)
0 35 330 1008.0758 00151 o 1008.0743 0.0155 -0.0015 00034 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0015 0.0000 -0.0015 0.0069)
0 35 415 10115534 00152 o 10115519 0.0156 -0.0015 00035 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0015 0.0000 -0.0015 0.0069)
0 35 520 1015.7696 00152 o 1015.7681 0.0156 -0.0015 00035 0.0 0.0 @ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0015 0.0000 -0.0015 0.0070)
0 35 65.0 1020.8723 00153 1020.8708 0.0157 -0.0015 00035 0.0 0.0 » 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0015 0.0000 -0.0015 0.0071]
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Salinity 5

N - —Relatic
Z’:ﬁ"?;’ Temperature Pressure Water reference density Seadansity Relative seawater density Siicate mollity dataset Ap-5-Relation Relation residua ot Ar
s T P Praog u pon u von ps u be u [ &pswe [ dpswdp) [ Adpswdp) Apsuc(py) Apsuc(p) Aoswe_| ] Apsw
— °C MPa kg 1 kg nm? — kg m* kg ni? — kg m* kg nm? — pmol kg* pmol kg* — kg kg i kg i e kg i kg i kg kg ni? kg m?
5 5 50 1002.3620 0.0050 = 1006.3128 0.0061 3.9508 0.0034 2.4 02 = 3.9547 3.9768 3.9757 -0.0219 3953 0.0009 3.9498 0.0060|
5 5 10.0 1004.7801 0.0050 1008.7083 0.0061 3.9282 0.0034 24 02 = 3.9322 3.9768 3.9757 -0.0438 2931 0.0003 3.9279 0.006
5 5 15.0 1007.1716 00151 <« 1011.0785 0.0155 3.9070 0.0034 24 02 ® 3.9109 3.9768 3.9757 -0.0651 910 0.0004 3.9066 0.0060)
5 5 20.0 1009.5367 00151 1013.4235 0.0155 3.8867 0.0034 24 02 ® 3.8907 3.9768 3.9757 -0.0860 889 0.0010 3.8858 0.0060)
5 5 26.0 1012.3408 00152 1016.2030 0.0156 3.8622 0.0034 24 02 ® 3.8661 3.9768 3.9757 -0.1103 4865 0.0008
5 5 330 1015.5660 00152 1019.4005 0.0156 3.8346 0.0034 24 02 3.8385 3.9768 3.9757 0.1378 2837 0.0006
5 5 415 1019.4167 00153 1023.2171 0.0157 3.8004 0.0034 24 02 3.8044 3.9768 3.9757 -0.1699 7805 -0.0013
5 5 52.0 1024.0766 00154 1027.8407 0.0158 3.7641 0.0035 24 02 3.7680 3.9768 3.9757 0.2078 2767 0.0002
5 5 650 1029.7021 00154 1033.4214 0.0159 3.7193 0.0036 24 02 = 3.7232 3.9768 3.9757 -0.2522 A723 -0.0002
5 10 5.0 1002.0313 0.0050 = 1005.9137 0.0061 38824 0.0034 24 02 = 3.8857 3.9034 3.9043 0.0196 884 0.0010
5 10 10.0 1004.3831 0.0050 1008.2449 0.0061 3.8619 0.0034 24 02 3.8652 3.9034 3.9043 -0.0392 2865 0.0000
5 10 15.0 1006.7096 00151 o 1010.5503 0.0155 3.8407 0.0034 24 02 = 3.8440 3.9034 3.9043 -0.0583 2846 -0.0020
5 10 200 1009.0115 00151 o 1012.8341 0.0155 3.8227 0.0034 24 02 3.8260 3.9034 3.9043 0.0769 %827 -0.0014
5 10 260 1011.7415 00152 = 1015.5455 0.0156 3.8040 0.0034 24 02 ® 3.8073 3.9034 3.9043 -0.0987 5805 0.0017
5 10 330 1014.8829 00152 = 1018.6629 0.0156 3.7799 0.0034 24 02 ® 3.7833 3.9034 3.9043 0.1233 781 0.0023
5 10 415 1018.6358 00153 1022.3883 0.0157 3.7525 0.0035 24 02 ® 3.7558 3.9034 3.9043 0.1521 2752 0.0036
5 10 52.0 1023.1806 00153 = 1026.8973 0.0158 3.7167 0.0035 24 02 3.7200 3.9034 3.9043 -0.1862 2718 0.0019
5 10 65.0 1028.6722 00154 o 1032.3505 0.0159 3.6783 0.0036 24 02  « 3.6816 3.9034 3.9043 0.2261 2678 0.0034
5 15 50 1001.3779 0.0050 1005.2037 0.0061 38257 0.0034 24 02 = 3.8286 38472 3.8463 0.0178 5828 0.0001
5 15 10.0 1003.6761 0.0050 1007.4840 0.0061 3.8079 0.0034 24 02« 3.8108 3.8472 3.8463 -0.0355 3810 0.0000
5 15 15.0 1005.9500 00151 o 1009.7401 0.0155 3.7900 0.0034 24 02 ® 3.7929 3.8472 3.8463 -0.0529 5793 -0.0006
5 15 200 1008.2003 00151 o 1011.9723 0.0155 3.7719 0.0035 24 02 ® 3.7748 3.8472 3.8463 -0.0698 776 -0.0017
5 15 260 1010.8698 00152 1014.6225 0.0156 3.7527 0.0035 24 02 3.7555 3.8472 3.8463 -0.0896 756 -0.0012
5 15 330 1013.9426 00152 = 1017.6722 0.0156 3.7295 0.0035 24 02 3.7324 3.8472 3.8463 0.1119 A734 -0.0020
5 15 415 1017.6149 00153 1021.3179 0.0157 3.7030 0.0035 24 02 3.7058 3.8472 3.8463 -0.1381 2708 -0.0024
5 15 520 1022.0644 00153 1025.7346 0.0158 3.6703 0.0036 ! 24 02 36731 3.8472 3.8463 -0.1690 B677 -0.0042
5 15 650 1027.4442 00154 1031.0796 0.0159 3.6354 0.0037 f 24 02 = 3.6382 3.8472 3.8463 -0.2053 2641 -0.0028
5 20 50 1000.4396 0.0050 1004.2200 0.0061 3.7804 0.0034 24 02 = 37828 37975 3.7989 0.0164 5782 0.0003
5 20 10.0 1002.6946 0.0050 1006.4570 0.0061 3.7623 0.0034 24 02 3.7648 3.7975 3.7989 0.0327 2766 -0.0015
5 20 15.0 1004.9262 00151 o 1008.6719 0.0155 3.7457 0.0035 24 02 3.7481 3.7975 3.7989 -0.0486 3750 -0.0022
5 20 200 1007.1348 00151 o 1010.8648 0.0155 3.7300 0.0035 24 02 = 37324 3.7975 3.7989 0.0642 3734 -0.0023
5 20 260 1009.7552 00151 o 1013.4648 0.0156 3.7096 0.0035 ! 24 02 3.7120 3.7975 3.7989 0.0824 3716 -0.0045
5 20 330 1012.7721 00152 = 1016.4647 0.0156 3.6926 0.0036 1 24 02 3.6951 3.7975 3.7989 -0.1030 2696 -0.0009
5 20 415 1016.3784 00152 = 1020.0465 0.0157 3.6681 0.0036 b 24 02 3.6706 3.7975 3.7989 0.1270 2671 -0.0014
5 20 52.0 1020.7493 00153 = 1024.3878 0.0157 3.6385 0.0037 ! 24 02 3.6409 3.7975 3.7989 -0.1554 5643 -0.0026
5 20 650 1026.0366 00154 o 1029.6392 0.0158 3.6026 0.0038 9 24 02 = 3.6050 3.7975 3.7989 -0.1888 2610 -0.0051
5 25 5.0 999.2462 00050 = 1002.9904 0.0061 3.7442 0.0034 24 02 = 37463 3.7618 3.7602 0.0153 [744 0.0015
5 25 10.0 1001.4670 0.0050 1005.1969 0.0061 3.7300 0.0035 24 02« 3.7320 37618 3.7602 -0.0305 729 0.0024
5 25 15.0 1003.6648 00151 1007.3800 0.0155 3.7153 0.0036 ! 24 02 37174 37618 3.7602 0.0454 B714 0.0026
5 25 200 1005.8400 00151 o 1009.5412 0.0155 3.7012 0.0036 b 24 02 » 3.7033 3.7618 3.7602 -0.0599 3700 0.0030
5 25 260 1008.4210 00151 o 1012.1051 0.0156 3.6840 0.0036 ! 24 02 3.6861 3.7618 3.7602 0.0768 2683 0.0028
5 25 330 1011.3028 00152 = 1015.0581 0.0156 3.6653 0.0037 ! 24 02 3.6674 37618 3.7602 -0.0960 2664 0.0032
5 25 415 1014.9457 00152 1018.5884 0.0157 3.6426 0.0037 b 24 02 3.6447 3.7618 3.7602 -0.1183 B641 0.0029
5 25 520 1019.2528 00153 1022.8694 0.0158 3.6167 0.0038 1 24 02 3.6188 37618 3.7602 -0.1447 A615 0.0033
5 25 650 1024.4644 00154 1028.0489 0.0159 3.5845 0.0039 1 24 02 = 35866 3.7618 3.7602 0.1757 A584 0.0022
5 30 50 997.8217 0.0050 = 1001.5320 0.0061 37103 0.0035 24 02 = 37121 37267 37285 0.0145 Q714 -0.0020
5 30 10.0 1000.0159 0.0050 1003.7128 0.0061 3.6969 0.0035 24 02 3.6987 3.7267 3.7285 -0.0288 3699 -0.0010
5 30 15.0 1002.1873 00150 1005.8700 0.0155 3.6827 0.0037 b 24 02 » 3.6845 3.7267 3.7285 0.0429 3685 -0.0011
5 30 200 1004.3364 00151 o 1008.0061 0.0155 3.6698 0.0037 b 24 02 36715 3.7267 3.7285 -0.0566 2671 -0.0004
5 30 260 1006.8864 00151 o 1010.5402 0.0156 3.6538 0.0037 b 24 02 3.6555 3.7267 3.7285 0.0725 2656 -0.0004
5 30 330 1009.8225 00151 o 1013.4585 0.0156 3.6359 0.0038 1 24 02 3.6377 3.7267 3.7285 -0.0905 2638 -0.0003
5 30 415 1013.3330 00152 = 1016.9486 0.0157 3.6156 0.0038 b 24 02 » 36174 3.7267 3.7285 0.1115 2617 0.0004
5 30 52.0 1017.5889 00153 1021.1799 0.0158 35910 0.0039 ! 24 02 35928 3.7267 3.7285 -0.1363 2502 0.0006
5 30 650 1022.7396 00153 1026.3010 0.0159 3.5614 0.0040 h 24 02 = 3.5632 3.7267 3.7285 -0.1653 2563 0.0001
5 35 5.0 996.1859 0.0050 = 999.8718 0.0061 36858 0.0035 24 02 = 3.6874 37037 37028 0.0138 2689 -0.0016
5 35 10.0 998.3601 0.0050 1002.0320 0.0061 3.6719 0.0035 24 02 36734 3.7037 3.7028 -0.0276 2675 -0.0018
5 35 15.0 1000.5116 00150 1004.1716 0.0155 3.6601 0.0038 ! 24 02 » 3.6616 3.7037 3.7028 -0.0410 B661 -0.0002
5 35 200 1002.6408 00150 1006.2885 0.0155 3.6478 0.0038 ! 24 02 3.6493 3.7037 3.7028 -0.0540 B648 0.0005
5 35 260 1005.1671 00151 o 1008.7971 0.0156 3.6300 0.0038 ! 24 02 3.6315 3.7037 3.7028 -0.0692 3633 -0.0021
5 35 330 1008.0758 00151 o 1011.6882 0.0156 3.6124 0.0039 b 24 02 36139 3.7037 3.7028 -0.0863 616 -0.0025
5 35 415 1011.5534 00152 1015.1471 0.0157 3.5937 0.0039 b 24 02 35952 3.7037 3.7028 -0.1063 5596 -0.0013
5 35 520 1015.7696 00152 = 1019.3401 0.0158 35705 0.0040 1 24 02 35720 3.7037 3.7028 -0.1298 2573 -0.0010
5 35 65.0 1020.8723 00153 1024.4154 0.0159 3.5431 0.0041 b 24 02 = 3.5446 3.7037 3.7028 0.1572 B545 -0.0009
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Salinity 10

N - —Relatic
Z’:ﬁ"?;’ Temperature Pressure Water reference density Seadansity Relative seawater density Siicate mollity dataset Ap-5-Relation Relation residua ot Ar
s T P Praog u pon u von ps u be u [ &pswe [ dpswdp) [ Adpswdp) Apsuc(py) Apsuc(p) Aoswe_| ] Apsw
— °C MPa kg 1 kg nm? kg m* kg ni? — kg m* kg nm? — pmol kg* pmol kg* — kg kg i kg i e kg i kg i kg kg ni? kg m?
0 5 50 1002.3620 0.0050 1010.2474 0.0063 94 7.8854 0.0038 1 47 05 = 7.8893 7.9317 7.9320 0.0425 5889 -0.0002 7.8855 0.0060|
10 5 10.0 1004.7801 0.0050 = 1012.6235 0.0063 95 7.8433 0.0038 1 a7 05 @ 7.8473 7.9317 7.9320 -0.0850 0847 0.0003 7.8430 0.006
10 5 15.0 1007.1716 00151 o 1014.9743 00156 3531 7.8028 0.0037 1 47 05  ® 7.8067 7.9317 7.9320 -0.1266 7805 0.0013 7.8014 0.0060)
10 5 200 1009.5367 00151 o 1017.2031 00156 3551 7.7564 0.0038 b a7 05 7.7603 7.9317 7.9320 -0.1673 764 -0.0044 7.7608 0.0060)
10 5 260 1012.3408 00152 = 1020.0497 00157 3554 7.7089 0.0038 ! a7 05 7.7128 7.9317 7.9320 0.2149 4717 -0.0043
10 5 330 1015.5660 00152 o 1023.2246 00157 3511 7.6587 0.0038 b a7 05 @ 7.6626 7.9317 7.9320 -0.2687 B663 -0.0007
10 5 415 1019.4167 00153 o 1027.0152 00158 3363 7.5985 0.0039 ! a7 05 @ 7.6025 7.9317 7.9320 0.3317 B600 0.0022
10 5 52.0 1024.0766 00154 o 1031.5987 00159 302 7.5221 0.0040 ! a7 05 @ 75261 7.9317 7.9320 -0.4061 525 0.0002
10 5 65.0 1029.7021 00154 1037.1353 00160 2421 7.4332 0.0042 f 47 05 = 74371 7.9317 7.9320 -0.4935 5438 -0.0014
10 10 50 1002.0313 00050 = 1009.7811 0.0063 94 7.7497 0.0038 1 a7 05 = 77531 7.7908 7.7914 0.0379 5753 ~0.0004
10 10 10.0 1004.3831 0.0050 1012.0944 0.0063 95 7.7114 0.0038 1 a7 05 @ 7.7147 7.7908 7.7914 0.0759 B715 -0.0008
10 10 150 1006.7096 00151 1014.3846 00156 3531 7.6750 0.0038 b a7 05 @ 7.6783 7.7908 7.7914 -0.1130 4678 -0.0001
10 10 200 1009.0115 00151 1016.6506 00156 3551 7.6392 0.0038 ! a7 05 @ 7.6425 7.7908 7.7914 -0.1494 1642 0.0004
10 10 260 1011.7415 00152 ® 1019.3371 00157 3554 7.5956 0.0038 1 a7 05 w 75990 7.7908 7.7914 0.1919 5599 -0.0005
10 10 330 1014.8829 00152 = 1022.4300 00157 3511 75471 0.0039 b a7 05 75504 7.7908 7.7914 -0.2401 B551 -0.0009
10 10 415 1018.6358 00153 = 1026.1268 00158 3363 7.4910 0.0040 1 a7 05 w 7.4943 7.7908 7.7914 -0.2966 B494 -0.0005
10 10 520 1023.1806 00153 o 1030.6039 00159 302 7.4232 0.0041 b a7 05 @ 7.4266 7.7908 7.7914 0.3635 0428 -0.0014
10 10 65.0 1028.6722 0.0154 1036.0163 0.0160 242 7.3441 0.0043 9 a7 05 = 7.3474 7.7908 7.7914 0.4421 B349 -0.0019
10 15 5.0 1001.3779 0.0050 = 1009.0179 0.0063 94 7.6399 0.0038 1 a7 05 = 76428 7.6766 76764 0.0343 1642 0.0007
10 15 10.0 1003.6761 0.0050 1011.2821 0.0063 95 7.6060 0.0038 1 47 05 w 7.6089 7.6766 7.6764 -0.0687 B607 0.0011
10 15 15.0 1005.9500 00151 1013.5235 00156 3532 75734 0.0038 ! a7 05 75763 7.6766 7.6764 -0.1023 574 0.0022
10 15 200 1008.2003 00151 1015.7429 00156 3552 75425 0.0038 1 a7 05 75454 7.6766 7.6764 -0.1352 2541 0.0042
10 15 26.0 1010.8698 00152 1018.3723 00157 3554 7.5025 0.0039 i a7 05 @ 75053 7.6766 7.6764 0.1738 8502 0.0027
10 15 330 1013.9426 00152 1021.4012 00157 3511 7.4585 0.0039 h a7 05 @ 7.4614 7.6766 7.6764 0.2176 0458 0.0025
10 15 415 1017.6149 00153 1025.0232 00158 3364 7.4083 0.0040 h a7 05 @ 7.4111 7.6766 7.6764 -0.2689 B407 0.0036
10 15 520 1022.0644 00153 = 1029.4115 00159 302 7.3471 0.0042 b a7 05 7.3500 7.6766 7.6764 -0.3297 7346 0.0032
10 15 65.0 1027.4442 00154 = 1034.7210 00160 2421 7.2768 0.0043 b 4.7 05 = 7.2796 7.6766 7.6764 -0.4013 7275 0.0045
10 20 5.0 1000.4396 0.0050 = 1007.9877 0.0063 94 7.5481 0.0038 1 a7 05 = 75505 75809 75819 0.0315 7A550 0.0002
10 20 10.0 1002.6946 0.0050 1010.2082 0.0063 95 7.5135 0.0038 1 a7 05 @ 75160 7.5809 7.5819 -0.0630 B518 -0.0028
10 20 150 1004.9262 00151 1012.4089 00156 3531 7.4827 0.0039 i a7 05 @ 7.4851 7.5809 7.5819 0.0939 D487 -0.0028
10 20 200 1007.1348 00151 1014.5896 00156 355 7.4548 0.0039 b a7 05 74573 75809 75819 -0.1242 7457 -0.0004
10 20 260 1009.7552 00151 1017.1732 00157 3553 7.4180 0.0039 h 47 05 w 7.4204 7.5809 75819 -0.1596 B422 -0.0018
10 20 330 1012.7721 00152 1020.1502 00157 351 7.3782 0.0040 1 47 05 w 7.3806 7.5809 75819 -0.1998 382 -0.0015
10 20 415 1016.3784 00152 1023.7090 00158 3362 7.3307 0.0041 b a7 05 @ 7.3331 7.5809 7.5819 0.2470 0334 -0.0018
10 20 520 1020.7493 00153 1028.0255 00159 301 7.2762 0.0042 ! a7 05 @ 7.2786 7.5809 7.5819 0.3029 0278 -0.0003
10 20 65.0 1026.0366 0.0154 1033.2471 0.0160 242 7.2105 0.0044 h 4.7 05 = 7.2129 7.5809 7.5819 -0.3689 @212 0.0000
0 25 5.0 999.2462 0.0050 = 1006.7199 0.0063 94 7.4737 0.0038 1 a7 05 = 7.4758 75039 75039 0.0293 BaT4 0.0012
10 25 10.0 1001.4670 0.0050 @ 1008.9113 0.0063 95 7.4443 0.0038 1 a7 05 @ 7.4464 75039 75039 -0.0586 B445 0.0011
10 25 150 1003.6648 00151 = 1011.0797 00156 3532 7.4150 0.0040 1 47 05 w 7.4171 75039 7.5039 0.0874 5416 0.0005
10 25 200 1005.8400 00151 1013.2283 00156 3552 7.3883 0.0040 b a7 05 @ 7.3904 7.5039 7.5039 0.1155 74388 0.0020
10 25 26.0 1008.4210 0.0151 = 1015.7766 0.0157 3554 7.3555 0.0040 1 4.7 05 o 7.3576 7.5039 7.5039 -0.1485 /355 0.0021
10 25 330 1011.3928 00152 1018.7109 00157 3511 7.3181 0.0041 ! a7 05 @ 7.3202 7.5039 7.5039 -0.1858 71318 0.0021
10 25 415 1014.9457 00152 1022.2213 00158 3363 7.2756 0.0042 b a7 05 72777 75039 75039 0.2297 2274 0.0034
10 25 520 1019.2528 00153 = 1026.4759 00159 302 7.2232 0.0043 b a7 05 7.2253 75039 7.5039 0.2817 2222 0.0031
10 25 650 1024.4644 00154 = 1031.6257 00160 2421 7.1614 0.0045 1 a7 05 = 7.1634 7.5039 7.5039 -0.3431 B160 0.0027
0 30 5.0 997.8217 0.0050 10052325 0.0063 94 7.4108 0.0038 1 a7 05 = 7.4126 7.4399 7.4398 0.0276 1412 0.0005
10 30 10.0 1000.0159 0.0050 1007.3985 0.0063 95 7.3826 0.0038 1 a7 05 @ 7.3844 7.4399 7.4398 -0.0553 5384 -0.0002
10 30 150 1002.1873 00150 1009.5441 00156 3532 7.3568 0.0040 9 a7 05 @ 7.3586 7.4399 7.4398 -0.0823 5357 0.0011
10 30 200 1004.3364 00151 1011.6663 00156 3551 7.3299 0.0041 b a7 05 ® 7.3317 7.4399 7.4398 -0.1087 0331 0.0006
10 30 260 1006.8864 00151 1014.1843 00157 3554 7.2979 0.0041 b a7 05 7.2997 7.4399 7.4398 -0.1397 0300 -0.0004
10 30 330 1009.8225 00151 1017.0869 00157 3511 7.2644 0.0042 1 a7 05 7.2662 7.4399 7.4398 0.1748 B264 0.0012
10 30 415 1013.3330 00152 1020.5556 00158 3363 7.2226 0.0043 b a7 05 @ 7.2244 7.4399 7.4398 -0.2160 7223 0.0007
10 30 520 1017.5889 00153 1024.7636 00159 302 7.1746 0.0044 ! a7 05 @ 7.1764 7.4399 7.4398 0.2649 174 0.0016
10 30 65.0 1022.7396 0.0153 1029.8560 0.0160 2421 7.1164 0.0046 9 4.7 05 = 7.1182 7.4399 7.4398 0.3226 2117 0.0010
0 35 5.0 996.1859 0.0050 = 1003.5426 0.0063 94 7.3567 0.0038 1 a7 05 = 7.3582 7.3861 7.3873 0.0263 0361 -0.0027
10 35 10.0 998.3601 00050 o 1005.6919 0.0063 95 7.3318 0.0038 1 47 05w 7.3334 7.3861 7.3873 -0.0526 7334 -0.0013
10 35 150 10005116 00150 o 1007.8178 00156 3532 7.3063 0.0041 9 a7 05 @ 7.3078 7.3861 7.3873 0.0784 0308 -0.0011
10 35 200 1002.6408 0.0150 1009.9223 00156 3551 7.2815 0.0042 ! a7 05 @ 7.2831 7.3861 7.3873 0.1035 B283 -0.0007
10 35 26.0 1005.1671 00151 1012.4167 00157 3554 7.2496 0.0042 ! a7 05 @ 7.2511 7.3861 7.3873 0.1329 4254 -0.0033
10 35 330 1008.0758 00151 1015.2938 00157 3511 7.2179 0.0043 1 a7 05 ® 7.2194 7.3861 7.3873 -0.1663 0221 -0.0016
10 35 415 1011.5534 00152 1018.7318 00158 3363 7.1783 0.0044 7 a7 05 71799 73861 7.3873 -0.2053 182 -0.0021
10 35 520 1015.7696 00152 1022.9012 00159 302 7.1316 0.0045 1 47 05 » 7.1332 7.3861 7.3873 0.2517 B135 -0.0025
10 35 65.0 1020.8723 0.0153 1027.9498 0.0160 2421 7.0775 0.0047 b 4.7 05 = 7.0791 7.3861 7.3873 -0.3063 081 -0.0020
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Z’:ﬁ"?;’ Temperature Pressure Water reference density Seadansity Relative seawater density Siicate mollity dataset Ap-5-Relation Relation residua ot Ar
s T P Ppraog u Vet psn u Ver Apsw. u Vet be u Vet [ Apswe [ Apswdpd) | Adpsudp) Apsw(po) Adpsw(p) 1 Apsw
— °C MPa kg 1 kg nm? — kg m* kg ni? — kg m* kg nm? — pmol kg* pmol kg* — kg kg i kg i e kg i kg kg ni? kg m?
5 5 50 1002.3620 00050 = 10141773 00065 106 116152 0.0041 1 71 07 = 118192 118812 0.0620 116616 0.0624 0.0000 118153 0.0064
15 5 100 1004.7801 00050 1016.5329 00065 107 117528 0.0041 1 71 07 = 117567 118812 0.1245 118816 -0.1249 0.0000 117527 0,006
15 5 150 1007.1716 00151 1018.8632 00157 3554 116917 0.0041 i 71 07 = 116956 118812 -0.1856 118816 -0.1862 0.0002 116915 0.006
15 5 200 10095367 00151 1021.1691 00157 3548 116324 0.0041 i 71 07 = 116363 118812 -0.2448 118816 -0.2462 0.0009 116315 0.006
15 5 260 1012.3408 00152 1023.9030 00158 3473 115622 0.0042 3 71 07 = 115661 118812 -0.3151 118816 -0.3164 0.0009 115613 0,006
15 5 330 1015.5660 00152 1027.0489 00158 3264 114830 0.0043 71 07 = 11.4869 118812 -0.3942 118816 -0.3959 0.0012 114818 0.006
15 5 415 1019.4167 00153 1030.8052 00159 2825 113885 0.0044 i 71 07 = 113925 118812 -0.4887 118816 -0.4892 0.0000 113885 0,006
15 5 520 1024.0766 00154 1035.3546 00160 213§ 112780 0.0046 a 71 07 = 112820 118812 -0.5992 118816 -0.5994 0.0003 112783 0,006
15 5 65.0 1029.7021 00154 1040.8496 00162 1375 111476 0.0049 3 71 07 = 111515 118812 -0.7296 118816 -0.7288 -0.0014 11.1489 0.006
15 10 50 1002.0313 00050 = 1013.6430 00065 106 116117 0.0041 1 71 07 = 116150 116734 20,0564 116741 20,0556 20,0035 116152 0 nsa
15 10 100 1004.3831 00050 1015.9422 00065 107 115592 0.0041 1 71 07 = 115625 116734 -0.1109 116741 01113 0.0003 115594 0.006
15 10 150 1006.7096 00151 1018.2157 00157 3554 11,5060 0.0041 i 71 07 = 115094 116734 -0.1640 116741 -0.1660 0.0013 115048 0,006
15 10 200 1009.0115 00151 1020.4600 00157 3548 11.4486 0.0042 71 07 = 114519 116734 02215 116741 0.2196 0.0026 114512 0,006
15 10 260 1011.7415 00152 1023.1255 00158 3473 11.3840 0.0042 3 71 07 = 113874 116734 -0.2860 116741 -0.2824 -0.0044 113884 0.006
15 10 330 1014.8829 00152 1026.1962 00158 3263 113132 0.0043 3 71 07 = 113166 116734 -0.3568 116741 -0.3536 -0.0040 113172 0,006
15 10 415 1018.6358 00153 @ 1029.8663 00159 2825 11.2305 0.0045 i 71 07 = 112338 116734 -0.4396 116741 -0.4372 -0.0031 112336 0.006
15 10 520 1023.1806 00153 1034.3129 00160 213§ 111323 0.0046 3 71 07 = 111356 116734 05378 116741 -0.5362 0.0023 111345 0.006
15 10 65.0 1028.6722 00154 1039.6877 00162 1375 110155 0.0049 b 71 07 = 110188 116734 -0.6546 116741 -0.6529 -0.0025 110179 0.006
15 15 50 1001.3779 00050 = 1012.8296 00065 106 114517 0.0041 1 71 07 = 114545 115050 20,0504 115036 20,0502 0.0011 114505 0.0064
15 15 100 1003.6761 00050 1015.0778 00065 107 114018 0.0041 E 71 07 = 11.4046 115050 -0.1003 115036 -0.1006 0.0016 11.4002 0,006
15 15 150 1005.9500 00151 @ 1017.3032 00157 3554 11.3531 0.0042 3 71 07 = 113560 115050 -0.1490 115036 -0.1501 0.0024 113507 0,006
15 15 200 1008.2003 00151 @ 1019.5049 00157 3548 113046 0.0042 3 71 07 = 113074 115050 01975 115036 -0.1986 0.0024 113022 0,006
15 15 260 1010.8698 00152 @ 1022.1174 00158 3473 112476 0.0043 71 07 = 112504 115050 -0.2545 115036 -0.2555 00023 112453 0.006
15 15 330 1013.9426 00152 @ 1025.1246 00158 3263 111820 0.0044 71 07 = 111849 115050 -0.3201 115036 -0.3201 00013 1111807 0,006
15 15 415 1017.6149 00153 1028.7211 00159 2825 111062 0.0045 71 07 = 111090 115050 -0.3959 115036 -0.3961 0.0015 111047 0,006
15 15 520 1022.0644 00153 @ 1033.0816 00160 213§ 110172 0.0047 b 71 07 = 11.0201 115050 -0.4849 115036 -0.4862 0.0027 110146 0.006
15 15 65.0 1027.4442 00154 1038.3548 00162 1375 109106 0.0050 3 71 07 = 109134 115050 -0.5915 115036 -0.5926 0.0024 10.9082 0.006
15 20 50 1000.4396 00050 = 1011.7566 00065 105 113170 0.0041 1 71 07 = 113194 113644 20,0449 113628 20,0460 0.0026 113144 0 ouaa
15 20 100 1002.6946 00050 1013.9662 00065 107 112716 0.0041 1 71 07 = 112740 113644 -0.0903 113628 -0.0922 0.0034 112682 0,006
15 20 150 1004.9262 00151 1016.1525 00157 355§ 112263 0.0042 71 07 = 112287 113644 -0.1356 113628 01376 0.0035 112228 0,006
15 20 200 1007.1348 00151 @ 1018.3145 00157 354§ 111797 0.0043 b 71 07 = 111821 113644 -0.1822 113628 -0.1821 0.0014 111783 0.006
15 20 260 1009.7552 00151 @ 1020.8831 00158 3473 111279 0.0043 3 71 07 = 111303 113644 -0.2340 113628 -0.2344 00018 111261 0.006
15 20 330 1012.7721 00152 @ 1023.8399 00158 3262 11.0678 0.0044 E 71 07 = 110703 113644 -0.2941 113628 -0.2037 00012 11.0667 0,006
15 20 415 1016.3784 00152 @ 1027.3756 00159 2824 109972 0.0046 71 07 = 10.9996 113644 -0.3648 113628 -0.3636 0.0003 10.9968 0.006
15 20 520 1020.7493 00153 1031.6628 00160 213§ 109135 0.0048 i 71 07 = 109159 113644 -0.4485 113628 -0.4466 0.0004 109138 0,006
15 20 65.0 1026.0366 00154 10368455 00162 1374 10.8089 0.0050 71 07 = 108113 113644 -0.5531 113628 -0.5447 -0.0068 108157 0,006
15 % 50 969.2462 00050 = 1010.4465 00065 106 112004 0.0041 1 71 07 = 112025 112474 20,0449 112463 00428 20,0011 112015 0.006¢
15 25 100 1001.4670 00050 1012.6246 00065 107 111577 0.0042 E 71 07 = 111598 112474 -0.0876 112463 -0.0857 -0.0009 111585 0,006
15 25 150 1003.6648 00151 @ 1014.7809 00157 3554 111161 0.0043 3 71 07 = 111182 112474 01291 112463 01278 -0.0002 111164 0,006
15 25 200 1005.8400 00151 1016.9133 00157 3548 110733 0.0043 4 71 07 = 110754 112474 01720 112463 -0.1692 20,0017 110751 0.006
15 25 260 1008.4210 00151 1019.4449 00158 3473 11.0238 0.0044 4 71 07 = 110259 112474 02214 112463 02177 0.0027 110265 0,006
15 25 330 1011.3928 00152 @ 1022.3599 00158 3264 109671 0.0045 4 71 07 = 109692 112474 02782 112463 0.2729 0.0043 109713 0,006
15 25 415 1014.9457 00152 1025.8481 00159 2825 109023 0.0046 E 71 07 = 10.9044 112474 -0.3429 112463 -0.3378 -0.0040 10.9064 0,006
15 25 520 1019.2528 00153 @ 1030.0791 00160 213§ 108263 0.0048 3 71 07 = 108284 112474 -0.4189 112463 -0.4151 -0.0028 10.8291 0,006
15 2 65.0 1024.4644 00154 = 1035.2003 00162 1375 10.7359 0.0051 gé 71 07 = 10.7380 112474 -0.5093 112463 -0.5066 -0.0017 107377 0.006
15 30 50 997.8217 00050 = 1008.9282 00065 106 111065 0.0041 1 71 07 = 111083 111497 0.0414 11.1500 20,0402 20,0015 11.1080 0.0064
15 30 100 1000.0159 00050 1011.0823 00065 107 11.0664 0.0042 E 71 07 = 110682 111497 -0.0815 111500 -0.0806 20,0012 110677 0,006
15 30 150 1002.1873 00150 1013.2145 00157 3554 11.0272 0.0044 2 71 07 = 110289 111497 -0.1207 111500 -0.1201 -0.0009 110281 0,006
15 30 200 1004.3364 00151 @ 1015.3249 00157 3548 10,9886 0.0044 % 71 07 = 10.9903 111497 -0.1593 111500 -0.1590 -0.0007 10.9892 0,006
15 30 260 1006.8864 00151 1017.8277 00158 3473 109412 0.0045 % 71 07 = 109430 111497 -0.2067 111500 -0.2046 -0.0024 10.9436 0,006
15 30 330 1009.8225 00151 @ 1020.7120 00158 3264 108895 0.0046 F S 71 07 = 108912 111497 -0.2584 111500 -0.2564 -0.0023 10.8918 0,006
15 30 415 1013.3330 00152 1024.1620 00159 2825 108290 0.0047 3 71 07 = 108308 111497 -0.3189 111500 03174 0.0018 10.8308 0.006
15 30 520 1017.5889 00153 1028.3445 00160 213§ 10.7556 0.0049 71 07 = 107574 111497 -0.3923 111500 -0.3900 0.0026 107582 0,006
15 30 65.0 1022.7396 00153 1033.4104 00162 1375 106709 0.0052 3 71 07 = 106726 111497 -0.4770 111500 -0.4760 -0.0014 106722 0.006!
15 £ 50 956.1859 00050 = 1007.2182 00065 106 110322 0.0042 1 71 07 = 11.0338 110718 ~0.0361 110710 20,0362 0.0010 110312 0.006¢
15 35 100 998.3601 00050 1009.3554 00065 107 109953 0.0042 b 71 07 = 10.9968 110718 -0.0750 110710 -0.0766 0.0024 10.9929 0,006
15 35 150 1000.5116 00150 1011.4687 00157 3554 109572 0.0045 3 71 07 = 109587 110718 01131 110710 01141 0.0019 109553 0.006
15 35 200 1002.6408 00150 10135641 00157 3548 109233 0.0045 4 71 07 = 109249 110718 -0.1470 110710 01510 0.0049 109184 0,006
15 35 260 1005.1671 00151 1016.0455 00158 3473 108784 0.0046 % 71 07 = 108799 110718 01919 110710 01942 0.0032 108752 0,006
15 35 330 1008.0758 00151 @ 1018.9060 00158 3264 108302 0.0047 F 3 71 07 = 108317 110718 -0.2401 110710 -0.2434 0.0042 10.8261 0.006
15 35 415 10115534 00152 @ 1022.3242 00159 2825 107708 0.0048 F S 71 07 = 107723 110718 -0.2995 110710 -0.3012 0.0026 10.7682 0.006
15 35 520 1015.7696 00152 @ 1026.4692 00160 213§ 10,6996 0.0050 E 71 07 = 107011 110718 -0.3707 110710 -0.3700 0.0002 10.6994 0,006
15 35 65.0 1020.8723 00153 1031.4899 00162 1375 106176 0.0053 7.1 07 = 106101 110718 -0.4527 110710 -0.4516 -0.0003 106179 0.006!
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Z’:ﬁ"?;’ Temperature Pressure Water reference density Seadansity Relative seawater density Siicate mollity dataset Ap-5-Relation Relation residua ot Ar
s T P Praog u pon u von ps u be u [ &pswe [ dpswdp) [ Adpswdp) Apsuc(py) Apsuc(p) Aoswe_| ] Apsw
— °C MPa kg 1 kg nm? — kg m* kg ni? — kg m* kg nm? — pmol kg* pmol kg* — kg kg i kg i e kg i kg i kg kg ni? kg m?
20 5 50 1002.3620 0.0050 1018.1069 0.0067 117 15.7449 0.0044 94 09 = 15.7488 15.8306 -0.0817 15.8307 -0.0819 A8 0.0001 15.7448 0.006(
20 5 10.0 1004.7801 0.0050 o 1020.4440 00067 119 15.6638 0.0045 9.4 09 w 15.6678 15.8306 -0.1628 15.8307 -0.1641 668D 0.0012 15.6626 0.006
20 5 15.0 1007.1716 00151 o 1022.7556 00157 3551 15.5840 0.0044 9.4 09 =» 15.5880 15.8306 -0.2426 15.8307 -0.2447 5880 0.0020 155820 0.006
20 5 200 1009.5367 00151 o 1025.0410 00158 3483 15.5043 0.0045 9.4 09 ® 15,5082 15.8306 -0.3224 15.8307 -0.3237 50 0.0012 155030 0.006
20 5 260 1012.3408 00152 o 1027.7530 00159 3269 15.4122 0.0046 9.4 09 ® 15.4161 15.8306 -0.4144 15.8307 -0.4163 ALB 0.0017
20 5 330 1015.5660 00152 o 1030.8742 00159 2811 15.3082 0.0047 9.4 09 w» 153121 15.8306 -0.5184 15.8307 -0.5212 308 0.0027
20 5 415 1019.4167 00153 o 1034.6007 00161 2107 15.1840 0.0049 9.4 09 = 151879 15.8306 -0.6427 15.8307 -0.6443 1888 0.0016
20 5 52.0 1024.0766 00154 o 1039.1142 00162 1339 15.0376 0.0052 9.4 09 = 15.0415 15.8306 -0.7891 15.8307 -0.7899 0418 0.0008
20 5 650 1029.7021 00154 o 1044.5684 00164 738 14.8664 0.0056 94 09 = 14.8703 15.8306 -0.9603 15.8307 -0.9609 .86D8 0.0005
20 10 5.0 1002.0313 00050 = 1017 5126 0.0067 117 15.4812 0.0044 94 09 = 15.4846 155596 -0.0750 155583 0.0729 4868 -0.0008
20 10 10.0 1004.3831 0.0050 1019.7916 00067 119 15.4085 0.0045 9.4 09 w 15.4118 155596 -0.1477 155583 -0.1462 AR -0.0004 15.4088
20 10 15.0 1006.7096 00151 1022.0447 00157 3551 15.3351 0.0045 9.4 09 = 153384 155596 -0.2211 155583 -0.2181 348 -0.0019 15.3369
20 10 200 1009.0115 00151 1024.2731 00158 3482 15.2617 0.0045 9.4 09 = 15.2650 155596 -0.2945 155583 -0.2886 2655 -0.0047 15.2664
20 10 260 1011.7415 00152 ® 1026.9200 00159 3269 151785 0.0046 9.4 09 ® 15.1819 15,5596 03777 15,5583 03714 1869 -0.0050 15.1836
20 10 330 1014.8829 00152 = 1029.9701 00159 2811 15.0872 0.0047 9.4 09  ® 15.0905 15,5596 -0.4690 15,5583 -0.4654 .09E -0.0024 15.0896
20 10 415 1018.6358 00153 = 1033.6146 00161 2107 14.9788 0.0049 9.4 09 ® 14.9821 15,5596 05774 15,5583 -0.5758 9826 -0.0004 14.9792
20 10 520 1023.1806 00153 o 1038.0290 00162 1339 14.8484 0.0052 9.4 09 = 14.8517 155596 -0.7078 155583 -0.7067 8516 0.0001 14.8483
20 10 65.0 1028.6722 0.0154 1043.3658 00164 738 14.6936 0.0056 9.4 09 = 14.6969 155596 -0.8626 155583 -0.8609 69 -0.0006 14.6941
20 15 5.0 1001.3779 0.0050 = 1016.6428 00067 117 15.2649 0.0044 94 09 = 152677 153331 -0.0654 153339 -0.0659 268 -0.0003 152652
20 15 10.0 1003.6761 0.0050 1018.8756 0.0067 119 151995 0.0045 9.4 09 w 152024 153331 -0.1308 15.3339 -0.1321 2019 0.0005 151990
20 15 15.0 1005.9500 00151 1021.0853 00157 3551 151353 0.0045 9.4 09 =» 151381 153331 -0.1950 15.3339 -0.1971 1368 0.0013 151339
20 15 200 1008.2003 00151 10232718 00158 3483 150715 0.0046 9.4 09 =» 15.0744 153331 -0.2588 15.3339 -0.2610 07 0.0014 15.0701
20 15 26.0 1010.8698 00152 1025.8658 00159 3269 14.9960 0.0047 9.4 09 = 14.9988 153331 -0.3343 153339 -0.3360 999 0.0010 14.9950
20 15 330 1013.9426 00152 1028.8528 00159 2811 14.9102 0.0048 9.4 09 = 14.9130 153331 -0.4201 153339 -0.4213 9126 0.0004 14.9097
20 15 415 1017.6149 00153 1032.4248 00161 2107 14.8098 0.0050 9.4 09 = 14.8127 153331 -0.5204 153339 05217 8128 0.0004 14.8094
20 15 520 1022.0644 00153 1036.7551 00162 1339 14.6907 0.0053 9.4 09  ® 14.6936 15.3331 -0.6395 15.3339 -0.6408 6981 0.0005 14,6903 X
20 15 650 1027.4442 00154 = 1041.9938 00164 738 14.5496 0.0056 94 09 = 14.5524 15.3331 -0.7807 15.3339 -0.7815 5504 0.0000 14.5495 0.006!
20 20 5.0 1000.4396 0.0050 = 10155268 0.0067 117 15.0872 0.0044 94 09 = 15.0896 15.1495 -0.0598 151481 -0.0604 08I 0.0019 15.0853 0. ouaa
20 20 10.0 1002.6946 0.0050 1017.7219 00067 119 15.0273 0.0045 9.4 09 w 15.0297 151495 -0.1198 151481 -0.1210 021 0.0027 15.0246 0.006
20 20 15.0 1004.9262 00151 1019.8928 00157 355 14.9666 0.0046 9.4 09 = 14.9690 151495 -0.1804 151481 -0.1807 o6 0.0017 14.9649 0.006
20 20 200 1007.1348 00151 1022.0404 00158 3482 14.9056 0.0046 9.4 09  ® 14.9080 15.1495 -0.2414 15.1481 -0.2393 .9088 -0.0007 14.9063 0.0061
20 20 260 1009.7552 00151 1024.5930 00159 3264 14.8378 0.0047 9.4 09 =» 14.8403 15.1495 -0.3092 15.1481 -0.3082 8389 0.0004 14.8374 0.0061
20 20 330 1012.7721 00152 1027.5342 00159 2811 14.7621 0.0048 9.4 09  ® 14.7645 15.1495 -0.3850 15.1481 -0.3866 7616 0.0030 14.7591 0.0061
20 20 415 1016.3784 00152 1031.0493 00161 210§ 14.6709 0.0050 9.4 09 = 14.6733 151495 -0.4762 151481 -0.4789 66B2 0.0041 14.6668 0.006
20 20 520 1020.7493 00153 1035.3084 00162 1339 14,5501 0.0053 9.4 09 = 14,5615 151495 -0.5879 151481 -0.5886 5504 0.0021 14.5570 0.006
20 20 65.0 1026.0366 0.0154 1040.4674 00164 737 14.4308 0.0057 9.4 09 = 14.4333 151495 -0.7162 151481 -0.7185 4285 0.0037 14.4271 0.006
20 25 5.0 999.2462 00050 = 1014.1820 0.0067 117 14,9359 0.0044 94 09 = 14.9379 14.9935 ~0.0556 14.9938 ~0.0560 EET] 0.0002 14.9357 0.006q
20 25 10.0 1001.4670 0.0050 @ 1016.3469 0.0067 119 14.8799 0.0045 9.4 09 14.8820 14.9935 -0.1115 14.9938 -0.1124 8816 0.0005 14,8794 0.0061
20 25 15.0 1003.6648 00151 1018.4912 00157 3551 14.8264 0.0046 9.4 09  ® 14.8285 14.9935 -0.1650 14.9938 -0.1678 8250 0.0024 14.8240 0.0061
20 25 200 1005.8400 00151 1020.6108 00158 3483 14.7708 0.0047 9.4 09 = 14.7729 14.9935 -0.2206 14.9938 -0.2222 7716 0.0013 14.7695 0.006
20 25 26.0 1008.4210 00151 10231278 00159 3269 14.7068 0.0048 9.4 09 = 14.7089 14.9935 -0.2847 14.9938 -0.2862 706 0.0013 14.7055 0.006
20 25 330 1011.3928 00152 1026.0282 00159 2811 14.6354 0.0049 9.4 09 = 14.6375 14.9935 -0.3560 14.9938 -0.3591 63wy 0.0027 14.6327 0.006
20 25 415 1014.9457 00152 1029.4954 00161 2107 14.5496 0.0051 9.4 09  ® 14,5517 14.9935 -0.4418 14.9938 -0.4449 5489 0.0028 14,5468 0.006
20 25 520 1019.2528 00153 1033.7017 00162 1339 14.4489 0.0054 9.4 09  ® 14.4510 14.9935 -0.5425 14.9938 05471 4457 0.0043 14.4446 0.0061
20 25 650 1024.4644 00154 = 1038.7909 00164 738 14.3265 0.0058 94 09 = 14.3286 14.9935 -0.6649 14.9938 -0.6682 3256 0.0030 14.3235 0.006
20 30 5.0 997.8217 0.0050 10126323 00067 117 14.8106 0.0045 94 09 = 14.8124 14.8641 0.0517 14.8661 -0.0526 BIBS -0.0010 148117 0.006¢
20 30 10.0 1000.0159 0.0050 1014.7739 00067 119 14.7580 0.0045 % 9.4 09 w 14.7598 14.8641 -0.1043 14.8661 -0.1056 7606 -0.0008 14.7588 0.006
20 30 15.0 1002.1873 00150 1016.8925 00157 3551 14.7052 0.0047 3 9.4 09 = 14.7070 14.8641 -0.1571 14.8661 -0.1576 7085 -0.0015 14.7067 0.006
20 30 200 1004.3364 00151 1018.9906 00158 3482 14.6543 0.0048 3 9.4 09  ® 14.6560 14.8641 -0.2080 14.8661 -0.2087 65141 -0.0013 14.6556 0.006
20 30 26.0 1006.8864 00151 1021.4816 00159 3269 14.5952 0.0048 3 9.4 09  ® 14,5970 14.8641 -0.2671 14.8661 -0.2688 5978 -0.0003 14,5955 0.0061
20 30 330 1009.8225 00151 1024.3495 00159 2811 14.5270 0.0050 F 9.4 09 ® 14,5287 14.8641 -0.3353 14.8661 -0.3372 5289 -0.0001 14,5271 0.0061
20 30 415 1013.3330 00152 1027.7788 00161 2107 14.4458 0.0052 7 9.4 09 = 14.4476 14.8641 -0.4165 14.8661 -0.4179 4482 -0.0006 14.4465 0.006
20 30 520 1017.5889 00153 1031.9392 00162 1339 14.3503 0.0054 i 9.4 09 = 14.3521 14.8641 -0.5120 14.8661 -0.5139 3500 -0.0001 14.3504 0.006
20 30 65.0 1022.7396 0.0153 1036.9761 00164 738 14.2366 0.0058 9 9.4 09 = 14.2384 14.8641 -0.6257 14.8661 -0.6279 2382 0.0001 14.2364 0.006
20 35 5.0 996.1859 0.0050 = 1010.8955 0.0067 117 14.7095 0.0045 E 94 09 = 147111 147613 -0.0503 14.7612 ~0.0500 718 ~0.0001 14.7097 0.006q
20 35 10.0 998.3601 00050 o 1013.0198 0.0067 119 14.6597 0.0045 A 9.4 09 14.6612 14.7613 -0.1001 14.7612 -0.1002 6610 0.0003 14,6594 0.0061
20 35 15.0 10005116 00150 o 10151219 00157 3551 14.6104 0.0048 9.4 09 = 14.6119 14.7613 -0.1494 14.7612 -0.1496 6116 0.0003 14.6101 0.006
20 35 200 1002.6408 0.0150 1017.2020 00158 3483 14.5613 0.0048 9.4 09 14.5628 14.7613 -0.1985 14.7612 -0.1980 5681 -0.0004 14.5616 0.006
20 35 260 1005.1671 00151 1019.6714 00159 3269 14.5043 0.0049 9.4 09 = 14.5058 14.7613 -0.2555 14.7612 -0.2550 5082 -0.0004 14.5047 0.006
20 35 330 1008.0758 00151 10225153 00159 2811 14.4395 0.0051 3B 9.4 09 ® 14.4410 14.7613 -0.3203 14.7612 -0.3198 A4 -0.0003 14.4398 0.0061
20 35 415 1011.5534 00152 1025.9170 00161 2107 14.3636 0.0052 % 9.4 09  ® 14.3651 14.7613 -0.3962 14.7612 -0.3963 3619 0.0002 14.3634 0.0061
20 35 520 1015.7696 00152 1030.0426 00162 1339 14.2730 0.0055 B 9.4 09  ® 14.2745 14.7613 -0.4868 14.7612 -0.4873 2789 0.0007 14.2723 0.0061
20 35 65.0 1020.8723 0.0153 1035.0385 00164 738 14.1662 0.0059 b 9.4 09 = 14.1678 14.7613 -0.5936 14.7612 -0.5955 1657 0.0020 14.1642 0.006
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Z’:ﬁ"?;’ Temperature Pressure Water reference density Seadansity Relative seawater density Siicate mollity dataset Ap-5-Relation Relation residua ot Ar
s T P Ppraog u Vet psn u Ver Apsw. u Ven b u Vet [ Apswe [ Apswdpd) | Adpsudp) Apsw(po) Adpsw(p) | 1 Apsw
— °C MPa kg 1 kg nm? — kg m* kg ni? — kg m* kg nm? — pmol kg* pmol kg* — kg kg i kg i e kg i kg kg ni? kg m?
25 5 50 1002.3620 00050 = 1022.0388 00071 141 156768 0.0050 3 118 12 = 19.6808 16.7626 0.1016 19.7819 0.1011 0.0000 196768 0.0064
25 5 100 1004.7801 00050 1024.3556 00071 143 195755 0.0050 3 118 12w 195794 197826 -0.2032 197819 -0.2027 0.0002 195753 0,006
25 5 150 1007.1716 00151 1026.6460 00159 3429 19.4744 0.0051 g 118 12w 19.4784 19.7826 -0.3042 19.7819 -0.3024 0.0012 19.4756 0.006
25 5 200 10095367 00151 1028.9145 00160 3124 193778 0.0052 : 118 12w 193817 19.7826 -0.4008 19.7819 -0.4002 0.0000 193778 0.006
25 5 260 1012.3408 00152 1031.6037 00161 2502 19.2629 0.0053 118 12 = 19.2668 19.7826 05158 197819 -0.5149 -0.0002
25 5 330 1015.5660 00152 1034.6983 00162 1695 191323 0.0055 3 18 12 = 19.1362 19.7826 -0.6463 197819 -0.6451 -0.0006
25 5 415 1019.4167 00153 1038.3961 00164 974 189794 0.0058 1 18 12w 18.9834 197826 0.7992 197819 0.7978 0.0007
25 5 520 1024.0766 00154 1042.8758 00166 501 18.7992 0.0063 1 118 12w 18.8031 197826 0.9794 197819 -0.9786 -0.0001
25 5 65.0 1029.7021 00154 1048.2909 00169 247 18.5888 0.0069 18 12« 185028 10.7826 -1.1898 10.7819 11910 0.0020
25 10 50 1002.0313 00050 = 1021.3835 00071 141 193522 0.0050 3 118 12 = 19355 19.4452 20,0896 19.4465 20,0900 ~0.0009
25 10 100 1004.3831 00050 1023.6468 00071 143 19.2637 0.0050 3 118 12w 192671 19.4452 01781 19.4465 -0.1806 0.0011 192626
25 10 150 1006.7096 00151 1025.8835 00159 343 191738 0.0051 118 12 = 191772 19.4452 -0.2680 19.4465 -0.2695 0.0002 191736
25 10 200 1009.0115 00151 1028.0992 00160 3124 19,0878 0.0052 3 118 12 = 19.0011 19.4452 -0.3541 19.4465 -0.3569 0.0015 19.0863
25 10 260 1011.7415 00152 1030.7266 00161 2502 18.9851 0.0053 118 12w 18.9885 19.4452 -0.4567 19.4465 -0.4595 0.0015 18.9837
25 10 330 1014.8829 00152 1033.7534 00162 169§ 18.8705 0.0056 pA 118 12 18.8738 19.4452 05714 19.4465 -0.5761 0.0034 18.8671
25 10 415 1018.6358 00153 @ 1037.3692 00164 975 187333 0.0059 1 118 12 @ 18.7367 19.4452 -0.7085 19.4465 0.7131 0.0033 18.7301
25 10 520 1023.1806 00153 1041.7538 00166 501 185731 0.0063 1 118 12w 185765 19.4452 -0.8687 19.4465 -0.8756 0.0056 185675
25 10 65.0 1028.6722 00154 1047.0542 00169 247 18.3820 0.0070 18 12 = 183854 19.4452 -1.0598 194465 -1.0671 0.0059 183761
25 15 50 1001.3779 00050 = 1020.4633 00071 141 19.0853 0.0050 3 118 12 = 19.0882 19.1706 0.0824 19.1695 0.0814 0.0000 19.0853
25 15 100 1003.6761 00050 1022.6800 00071 143 19.0040 0.0050 E 118 12w 19.0068 19.1706 -0.1638 19.1695 -0.1632 0.0005 19.0034
25 15 150 1005.9500 00151 @ 1024.8723 00159 3429 18.9223 0.0051 i 18 12 18.9251 19.1706 -0.2455 19.1695 -0.2438 -0.0006 18.9229
25 15 200 1008.2003 00151 @ 1027.0423 00160 3124 18.8420 0.0052 3 118 12 = 18.8449 191706 -0.3257 19.1695 -0.3229 -0.0017 18.8438
25 15 260 1010.8698 00152 @ 1029.6204 00161 2502 18.7506 0.0054 1 118 12 = 18.7534 191706 04172 19.1695 -0.4159 -0.0001 18.7507
25 15 330 1013.9426 00152 @ 1032.5848 00162 1695 18.6421 0.0056 $ 18 12 = 18.6450 191706 -0.5256 191695 05217 0.0028 18.6449
25 15 415 1017.6149 00153 1036.1331 00164 974 185181 0.0059 1 18 12w 185210 191706 -0.6496 191695 -0.6463 0.0023 185204
25 15 520 1022.0644 00153 @ 1040.4351 00166 501 18.3708 0.0064 1 118 12 @ 183736 19.1706 -0.7970 19.1695 -0.7942 0.0017 183724 !
25 15 65.0 1027.4442 00154 1045.6407 00169 247 181965 0.0070 18 12« 18.1993 191706 -0.9713 10.1695 -0.9689 -0.0013 18.1077 0.006
25 20 50 1000.4396 00050 = 1019.2996 00071 141 18.8600 0.0050 3 118 12 = 18.8625 189371 20,0746 18.939 20,0746 20,0025 18.8626 0 ouaa
25 20 100 1002.6946 00050 1021.4776 00071 142 18.7830 0.0050 3 118 12w 18.7854 18.9371 01517 18.9396 -0.1496 0.0045 187875 0,006
25 20 150 1004.9262 00151 1023.6366 00159 3428 18.7104 0.0052 118 12 = 187128 18.9371 0.2243 18.9396 0.2235 0.0032 187136 0,006
25 20 200 1007.1348 00151 @ 1025.7710 00160 3123 18.6362 0.0053 i 118 12w 18.6387 18.9371 -0.2984 18.939 -0.2962 -0.0047 18.6410 0.006
25 20 260 1009.7552 00151 @ 1028.3048 00161 2501 18.5496 0.0054 3 118 12 185521 18.9371 -0.3850 18.939 -0.3816 -0.0059 185555 0.006
25 20 330 1012.7721 00152 @ 1031.2242 00162 1695 18.4522 0.0056 P 3 118 12 = 18.4546 18.9371 -0.4825 18.9396 -0.4789 -0.0061 18.4582 0,006
25 20 415 1016.3784 00152 @ 1034.7155 00164 974 183371 0.0060 p 118 12w 183395 18.9371 0.5975 18.9396 -0.5935 -0.0065 183437 0.006
25 20 520 1020.7493 00153 1038.9512 00166 501 182019 0.0064 1 118 12w 182043 18.9371 -0.7328 18.9396 0.7298 0.0055 182073 0,006
25 20 65.0 1026.0366 00154 1044.0771 00169 247 18.0405 0.0070 18 12 = 18.0429 18.9371 -0.8942 18.9396 -0.8911 -0.0056 18.0461 0,006
25 % 50 969.2462 00050 = 1017.9228 00071 141 18.6766 0.0050 3 118 12 = 186787 18.7480 20,0693 18.7485 20,0693 ~0.0005 186771 0.006¢
25 25 100 1001.4670 00050 1020.0735 00071 143 18.6066 0.0051 E 118 12 @ 18.6087 18.7480 -0.1393 18.7485 -0.1390 -0.0008 18.6074 0,006
25 25 150 1003.6648 00151 @ 1022.2035 00159 3429 18.5387 0.0052 b 118 12 = 185408 18.7480 -0.2072 18.7485 -0.2077 0.0000 185387 0,006
25 25 200 1005.8400 00151 1024.3108 00160 3124 18.4708 0.0053 118 12 = 18.4729 18.7480 0.2751 18.7485 0.2752 0.0004 184712 0.006
25 25 260 1008.4210 00151 1026.8138 00161 2502 18.3928 0.0085 L 18 12 = 183949 18.7480 -0.3531 18.7485 -0.3546 0.0010 183918 0,006
25 25 330 1011.3928 00152 @ 1029.6947 00162 1695 183019 0.0057 3 18 12 = 183040 18.7480 -0.4440 18.7485 -0.4451 0.0006 183013 0,006
25 25 415 1014.9457 00152 1033.1409 00164 974 181951 0.0060 1 118 12 @ 18.1972 18.7480 -0.5508 18.7485 -0.5516 0.0004 18.1947 0,006
25 25 520 1019.2528 00153 @ 1037.3224 00166 501 18.0696 0.0065 E 118 12 @ 18.0717 18.7480 -0.6763 18.7485 -0.6786 00018 18.0678 0,006
25 2 65.0 1024.4644 00154 = 1042.3843 00169 247 17.9199 0.0071 18 12 = 17.9220 18.7480 -0.8260 18.7485 -0.8289 0.0025 170175 0.006
25 30 50 997.8217 00050 = 1016.3477 00071 141 18,5260 0.0050 3 118 12 = 185278 185021 20,0644 185001 20,0651 0.0028 185232 0.0064
25 30 100 1000.0159 00050 1018.4744 00071 143 18.4585 0.0051 3 118 12w 18.4603 185021 01319 185901 -0.1307 0.0009 18.4576 0,006
25 30 150 1002.1873 00150 1020.5821 00159 342 18.3048 0.0053 4 118 12 = 183965 185021 -0.1956 185001 01952 00017 183931 0,006
25 30 200 1004.3364 00151 @ 1022.6675 00160 3124 18.3311 0.0054 4 118 12w 18.3329 185921 -0.2592 185001 -0.2586 0.0014 183297 0,006
25 30 260 1006.8864 00151 1025.1440 00161 2502 18.2576 0.0055 g 118 12 18.2594 185921 -0.3328 185001 -0.3332 0.0025 182551 0,006
25 30 330 1009.8225 00151 @ 1027.9944 00162 1695 181719 0.0058 & 118 12 18.1736 185921 -0.4185 185901 -0.4181 00017 18.1702 0,006
25 30 415 1013.3330 00152 1031.4056 00164 974 180726 0.0061 p 118 12w 18.0744 185021 05178 185001 -0.5183 0.0026 18.0700 0.006
25 30 520 1017.5889 00153 1035.5436 00166 501 17.9546 0.0065 1 18 12w 17.9564 185021 -0.6357 185901 -0.6376 0.0039 17.9507 0,006
25 30 65.0 1022.7396 00153 1040.5523 00169 247 17.8128 0.0072 18 12 = 17.8146 185021 -0.7776 185001 -0.7790 0.0035 17.8093 0.006!
%5 £ 50 956.1859 00050 = 10145827 00071 141 18.3967 0.0050 3 118 12 = 18.3983 18.4602 0.0619 18.4599 20,0619 0.0002 18.3965 0.006¢
25 35 100 998.3601 00050 1016.6933 00071 143 18.3332 0.0051 E 118 12w 183348 18.4602 -0.1254 18.4599 01241 0.0011 183343 0,006
25 35 150 1000.5116 00150 1018.7842 00159 342 18.2727 0.0054 4 18 12 = 182742 18.4602 -0.1860 18.4599 -0.1853 -0.0005 182731 0.006
25 35 200 1002.6408 00150 1020.8520 00160 3124 182112 0.0055 4 18 12 = 182127 18.4602 0.2475 18.4599 -0.2454 0.0018 182130 0,006
25 35 260 1005.1671 00151 1023.3078 00161 2502 181407 0.0056 i 18 12 = 18.1423 18.4602 03179 18.4599 -0.3161 20,0015 18.1423 0,006
25 35 330 1008.0758 00151 @ 10261368 00162 1695 18.0610 0.0058 p 3 118 12 = 18.0625 18.4602 -0.3976 18.4599 -0.3966 -0.0008 18.0618 0.006
25 35 415 10115534 00152 @ 1029.5184 00164 974 17.9649 0.0061 b 118 12 @ 17.9664 18.4602 -0.4937 18.4599 -0.4915 -0.0020 17.9669 0.006
25 35 520 1015.7696 00152 @ 1033.6213 00166 501 17.8517 0.0066 E 118 12w 178532 18.4602 -0.6070 18.4599 -0.6046 -0.0021 17.8538 0,006
25 35 65.0 1020.8723 00153 1038.5901 00169 247 17.7178 0.0072 118 12 = 17.7193 18.4602 -0.7409 18.4599 -0.7388 -0.0018 17.7196 0.006!
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Z’:ﬁ"?;’ Temperature Pressure Water reference density Seadansity Relative seawater density Siicate mollity dataset Ap-5-Relation Relation residua ot Ar
s T P Ppraog u Vet psn u Ver Apsw. u Vet by u Vet [ Apswe [ Apswdpd) | Adpsudp) Apsuc(po) Adpswi(p) I 1
— °C MPa kg 1 kg nm? — kg m* kg ni? — kg m* kg nm? — pmol kg* pmol kg* — kg kg i kg i e kg i kg kg m?
30 5 50 1002.3620 00050 = 10259763 00070 137 23,6143 00040 3 141 T4 = 236183 23.1310 01187 23.1364 01190 00018 0.006(
30 5 10.0 1004.7801 0.0050 10282724 00071 139 23.4923 0.0050 k1 14.1 14 @ 23.4963 23.7370 -0.2407 23.7364 -0.2404 0.0002 0.006
30 5 15.0 1007.1716 00151 o 10305440 00158 3381 23.3724 0.0047 Ed 141 14 233764 23.7370 -0.3606 23.7364 -0.3589 0.0011 0.006
30 5 200 1009.5367 00151 o 1032.7958 00159 3111] 23.2501 0.0048 X 141 14« 23.2630 23.7370 -0.4740 237364 04752 00018 0.006
30 5 26.0 1012.3408 00152 1035.4647 00160 2537 23.1239 0.0050 4 141 14« 23.1279 23.7370 -0.6091 237364 06118 00032
30 5 330 1015.5660 00152 10385359 00161 175§ 22.9699 0.0052 14.1 14« 22.9738 23.7370 0.7631 23.7364 0.7669 00044
30 5 415 1019.4167 00153 10422018 00163 102§ 22.7851 0.0055 n 14.1 14« 22.7890 23.7370 -0.9479 23.7364 0.9492 00018
30 5 52.0 1024.0766 00154 1046.6490 00165 530 22,5724 0.0060 141 14w 2255763 23.7370 11606 23.7364 11651 00051
30 5 65.0 1020.7021 00154 1052.0208 00168 260 22.3187 0.0066 14.1 14 o 22.3227 23.7370 -1.4143 23.7364 14102 0.0055
30 10 50 1002.0313 0.0050 1025.2586 00070 137 232273 0.0049 3 141 14 = 23.2306 23.3380 01074 233395 ~0.1068 ~0.0021
30 10 10.0 1004.3831 0.0050 @ 1027.5022 00071 139 23.1192 0.0050 3 14.1 14 @ 23.1225 23.3380 0.2155 23.3305 0.2143 0.0027 23.1219
30 10 15.0 1006.7096 00151 @ 1029.7220 00158 3381 23.0123 0.0048 3 14.1 14« 23.0157 23.3380 03223 23.3305 03201 0.0038 23.0161
30 10 20.0 10000115 00151 @ 1031.9201 00159 311 22.9086 0.0049 F 14.1 14« 22.9120 23.3380 -0.4260 23.3305 -0.4240 0.0035 22.9121
30 10 26.0 1011.7415 00152 @ 10345285 00160 2537 22.7870 0.0050 * 141 14 22.7904 23.3380 0.5476 23.3395 -0.5462 0.0029 22.7900
30 10 330 1014.8829 00152 @ 1037.5299 00161 175§ 22,6469 0.0052 E 141 14« 22,6503 23.3380 0.6877 23.3395 -0.6852 0.0041 22,6510
30 10 415 1018.6358 00153 @ 1041.1202 00163 102§ 22.4843 0.0055 n 141 14 22.4877 23.3380 -0.8503 23.3395 -0.8486 0.0033 22.4876
30 10 52.0 1023.1806 00153 @ 1045.4692 00165 530 22.2886 0.0060 14.1 14 o« 22.2919 23.3380 -1.0461 23.3305 -1.0426 -0.0050 22.2936
30 10 65.0 1028.6722 00154 1050.7346 00168 260 22.0623 0.0066 14.1 14 o 22.0657 23.3380 -1.2723 23.3305 12714 -0.0025 22.0648 0.006
30 15 50 10013779 0.0050 = 1024.2678 00070 137 22.9098 0.0049 3 141 [ 22.9127 23.0107 ~0.0980 23.0110 ~0.0966 00017 229116 0.006(
30 15 10.0 1003.6761 00050 1026.4912 00071 138 22.8151 0.0050 E 14.1 14 @ 22.8180 23.0107 01927 23,0110 01939 0.0008 22.8143 0.006
30 15 15.0 1005.9500 00151 1028.6709 00158 3381 22.7209 0.0048 » 141 14« 227238 23.0107 -0.2869 23.0110 -0.2897 00024 22.7185 0.006
30 15 200 1008.2003 00151 10308242 00159 311 22,6239 0.0049 E 141 14« 22,6268 23.0107 -0.3839 23,0110 -0.3839 -0.0003 22,6242 0.006
30 15 26.0 1010.8698 00152 @ 10333628 00160 253§ 22,5130 0.0051 % 14.1 14« 2255158 23.0107 -0.4949 23.0110 0.4947 0.0004 2255134 0.006
30 15 330 1013.9426 00152 @ 10363303 00161 175§ 22.3877 0.0053 3 14.1 14« 22.3905 23.0107 0.6202 23.0110 -0.6209 0.0004 22.3873 0.006
30 15 415 1017.6149 00153 @ 1039.8511 00163 1024 22.2362 0.0056 n 14.1 14« 22.2300 23.0107 07717 23.0110 0.7694 0.0026 22.2388 0.006
30 15 52.0 1022.0644 00153 @ 10441222 00165 530 22,0578 0.0060 1 14.1 14 22,0607 23.0107 -0.9500 23,0110 -0.9459 0.0044 22.0622 0.006
30 15 65.0 1027.4442 00154 1049.2936 00168 260 21.8494 0.0067 14.1 14 o 21.8523 23.0107 -1.1584 23.0110 -1.1545 -0.0042 21.8536 ov(&sﬂ
30 20 50 1000.4396 0.0050 = 1023.0857 00070 137 22.6461 0.0049 3 141 14 = 22.6486 227372 20.0887 22.7379 20.0887 ~0.0007 22.6468 0.006
30 20 10.0 1002.6946 0.0050 @ 10252525 00071 138 22,5579 0.0050 kA 14.1 14 @ 22,5603 227372 01769 22.7379 01780 0.0004 2255575 0.006
30 20 15.0 1004.9262 00151 @ 1027.3073 00158 338 22.4711 0.0048 14.1 14« 22.4735 227372 -0.2637 22.7379 -0.2660 00016 22.4695 0.006
30 20 200 1007.1348 00151 10205184 00159 3109 22.3836 0.0049 £ 141 14 22.3861 227372 03512 22.7379 0.3525 0.0007 22.3829 0.006
30 20 26.0 1009.7552 00151 1032.0377 00160 253§ 22.2824 0.0051 ES 141 14« 22.2849 227372 -0.4524 22.7379 -0.4544 00014 22.2810 0.006
30 20 330 1012.7721 00152 @ 1034.9389 00161 175§ 22.1668 0.0053 4 141 14« 22.1692 227372 -0.5680 22.7379 05704 00017 22.1651 0.006
30 20 415 1016.3784 00152 @ 1038.4110 00163 1024 22.0326 0.0056 3 14.1 14« 22.0350 227372 0.7022 22.7379 0.7070 00042 22.0284 0.006
30 20 52.0 1020.7493 00153 @ 1042.6201 00165 530 21.8709 00061 1 14.1 14 @ 21.8733 227372 -0.8639 22.7379 -0.8696 0.0050 21.8658 0.006
30 20 65.0 1026.0366 00154 1047.7179 00168 260 21.6813 0.0067 14.1 14 o 21.6837 22.7372 -1.0535 22.7379 -1.0620 0.0078 21.6735 0.006
30 25 50 999.2462 0.0050 10216712 00070 137 22.4250 0.0049 3 141 4 = 22.4271 225104 ~0.0834 225105 ~0.0825 ~0.0010 22.4260 0.006(
30 25 10.0 1001.4670 00050 10238118 00071 139 22.3448 0.0050 E 1 14.1 14 @ 22.3469 22,5104 0.1635 22,5105 0.1656 00019 22.3429 0.006
30 25 15.0 1003.6648 00151 1025.9279 00158 3381 22.2632 0.0049 i 141 14 22.2653 22,5104 -0.2452 22,5105 -0.2474 00022 22.2610 0.006
30 25 20.0 1005.8400 00151 @ 1028.0200 00159 3111 22.1800 0.0050 b 14.1 14« 22.1821 2255104 -0.3284 2255105 -0.3280 0.0005 22.1805 0.006
30 25 26.0 1008.4210 00151 @ 10305081 00160 2537 22.0871 0.0052 3 14.1 14« 22.0892 2255104 -0.4213 2255105 -0.4227 00013 22.0858 0.006
30 25 330 1011.3928 00152 @ 10333713 00161 175§ 21.9785 0.0054 % 14.1 14« 21.9806 2255104 -0.5298 2255105 -0.5306 0.0006 21,9779 0.006
30 25 415 1014.9457 00152 @ 1036.7982 00163 102§ 21.8525 0.0057 b 141 14 21.8545 22,5104 -0.6559 22,5105 0.6577 00017 21.8507 0.006
30 25 52.0 1010.2528 00153 10409532 00165 530 21.7005 0.0061 1 14.1 14 @ 21.7026 22,5104 0.8079 22,5105 -0.8090 00011 21,6994 0.006
30 25 65.0 1024.4644 00154 = 1045.9876 00168 260 21,5233 0.0068 14.1 14 o 215254 22,5104 -0.9851 22,5105 -0.9882 00031 21,5202 0.006
30 30 50 997.8217 00050 = 10200644 00070 137 22.2427 0.0049 3 141 [ 22.2445 22.3230 00785 22.3220 00777 0.0002 22.2425 0.006(
30 30 10.0 1000.0159 0.0050 @ 10221815 00071 139 22.1656 0.0050 kA 14.1 14 @ 22.1674 22.3230 -0.1556 22.3220 -0.1559 00013 22.1643 0.006
30 30 15.0 10021873 00150 @ 1024.2756 00158 3381 22.0883 0.0050 14.1 14« 22.0901 22.3230 0.2329 22.3220 0.2329 00010 22.0873 0.006
30 30 200 1004.3364 00151 1026.3497 00159 311 22,0133 0.0051 3 141 14 22,0151 22.3230 03078 22.3220 -0.3086 00017 22,0116 0.006
30 30 26.0 1006.8864 00151 1028.8111 00160 2537 21.9247 0.0052 £ 141 14« 21.9265 22.3230 -0.3965 22.3220 0.3976 00022 21,9225 0.006
30 30 330 1009.8225 00151 1031.6454 00161 175§ 21.8228 0.0054 B 141 14« 21.8246 22.3230 -0.4983 22.3220 -0.4990 00017 21.8212 0.006
30 30 415 1013.3330 00152 @ 1035.0349 00163 102§ 21.7019 0.0058 14.1 14« 21.7036 22.3230 -0.6193 22.3220 -0.6185 00001 217017 0.006
30 30 52.0 10175889 00153 @ 1039.1494 00165 530 21,5605 0.0062 1 14.1 14 @ 215623 22.3230 0.7607 22.3220 -0.7606 00010 215595 0.006
30 30 65.0 1022.7396 00153 10441324 00168 260 21.3929 0.0068 14.1 14 o 21.3947 22.3230 -0.9283 22.3220 -0.9201 00017 21.3911 0.006
30 35 50 996.1859 0.0050 = 1018.2753 00070 137 22,0893 0.0049 F 141 4 = 22.0909 22.1655 00746 22.1669 00739 00021 22.0915 0.006(
30 35 10.0 998.3601 0.0050 o 10203751 00071 139 22,0150 0.0050 E 14.1 14 22,0165 22.1655 -0.1490 22.1669 -0.1483 0.0022 22,0171 0.006
30 35 15.0 10005116 00150 @ 1022.4538 00158 3381 21.9422 0.0051 3 14.1 14« 21.9437 22.1655 0.2218 22.1669 02214 00018 21.9440 0.006
30 35 20.0 1002.6408 00150 @ 10245110 00159 311 21.8702 0.0052 n 14.1 14« 21.8717 22.1655 -0.2938 22.1669 0.2932 0.0020 21.8721 0.006
30 35 26.0 1005.1671 00151 @ 1026.9528 00160 2537 21.7857 0.0053 L 14.1 14« 217873 22.1655 03783 22.1669 03777 0.0019 21.7877 0.006
30 35 330 1008.0758 00151 1029.7653 00161 175§ 21,6894 0.0055 4 141 14« 21,6910 22.1655 04746 22.1669 04738 0.0021 21,6916 0.006
30 35 415 10115534 00152 @ 1033.1290 00163 102§ 215756 0.0058 i 141 14« 215771 22.1655 -0.5884 22.1669 -0.5870 0.0028 21,5784 0.006
30 35 520 1015.7696 00152 @ 1037.2108 00165 530 21.4412 0.0063 1 14.1 14 @ 21.4427 22.1655 0.7228 22.1669 0.7218 0.0024 21.4436 0.006
30 35 65.0 1020.8723 00153 1042.1548 00168 260 21.2825 0.0069 14.1 14 o 21.2840 22.1655 -0.8815 22.1669 0.8814 00015 21.2840 0.006
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Salinity 35

] ) "~ Relati

Z’:ﬁ"?;’ Temperature Pressure Water reference density Seadansity Relative seawater density Siicate mollity dataset Ap-5-Relation Relation residua ot Ar
s T P Ppraog u Vet psn u Ver Apsw. u Vet be u Vet [ Apswe [ Apswdpd) | Adpsudp) Apsw(po) Adpsw(p) 1 Apsw
— °C MPa kg 1 kg nm? — kg m* kg ni? — kg m* kg nm? — pmol kg* pmol kg* — kg kg i kg i e kg i kg kg ni? kg m?
ES 5 50 1002.3620 00050 = 1029.9139 00070 137 275519 0.0049 3 165 17 = 275558 27.6044 0.1385 27.6044 01379 ~0.0006 275525 0.0064
35 5 100 1004.7801 00050 1032.1931 00071 139 27.4129 0.0050 F 165 17w 27.4169 27,6044 02775 27.6044 0.2767 0.0007 27.4137 0,006
35 5 150 1007.1716 00151 1034.4494 00158 3381 272778 0.0047 F 165 17w 27.2818 27.6944 -0.4126 27,6044 -0.4134 0.0008 272770 0.006
35 5 200 10095367 00151 1036.6783 00159 3111 27.1416 0.0048 & 165 17w 27.1455 276944 -0.5488 27,6044 -0.5478 0.0011 27.1426 0.006
35 5 260 1012.3408 00152 1039.3252 00160 2537 26.9844 0.0050 % 165 17w 26.9883 27.6044 -0.7060 27.6044 -0.7058 -0.0003 26.9846
35 5 330 1015.5660 00152 1042.3718 00161 175§ 26.8058 0.0052 165 17 = 26.8098 27.6944 -0.8846 27.6044 -0.8855 0.0009 26.8049
35 5 415 1019.4167 00153 1046.0059 00163 1025 265892 0.0085 n 165 17 = 265032 27.6944 11012 27.6944 -1.0970 0.0042 265034
35 5 520 1024.0766 00154 1050.4155 00165 530 26.3389 0.0060 165 17 = 263428 27.6044 13515 27.6044 1.3482 0.0033 263422
35 5 65.0 1029.7021 00154 1055.7447 00168 260 26.0427 0.0066 165 17 = 26.0466 27.6044 -1.6477 27.6044 -1.6447 -0.0030 26.0457
35 10 50 1002.0313 00050 = 1029.1447 00070 137 27.1134 0.0049 E 165 17 = 271167 272392 01225 272376 01230 0.0021 27.1113
35 10 100 1004.3831 00050 1031.3723 00071 139 26.9893 0.0050 F 165 17w 26.9926 272392 -0.2466 272376 -0.2469 0.0019 26.9873
35 10 150 1006.7096 00151 10335758 00158 3381 26.8662 0.0048 3 165 17 = 26.8695 272392 -0.3697 272376 -0.3690 0.0009 26.8653
35 10 200 1009.0115 00151 1035.7579 00159 311 26.7465 0.0049 % 165 17 = 267498 272392 -0.4894 272376 -0.4891 00013 267451
35 10 260 1011.7415 00152 1038.3469 00160 2537 26.6054 0.0050 P 3 165 17w 26.6088 272392 -0.6304 27.2376 -0.6304 0.0016 26.6038
35 10 330 1014.8829 00152 1041.3280 00161 175§ 26.4450 0.0052 E 165 17w 26.4484 272392 -0.7909 272376 -0.7913 00022 26.4429
35 10 415 1018.6358 00153 @ 1044.8906 00163 1025 26.2548 0.0055 L 165 17w 262581 272392 -0.9811 272376 -0.9809 0.0015 262533
35 10 520 1023.1806 00153 1049.2111 00165 530 26.0304 0.0060 165 17 = 26.0338 272392 1.2055 272376 -1.2063 0.0025 26.0279
35 10 65.0 1028.6722 00154 1054.4380 00168 260 25.7658 0.0066 165 17 = 257691 272392 -1.4701 272376 -1.4729 0.0045 257613
35 15 50 1001.3779 00050 = 1028.1240 00070 137 26.7461 0.0049 3 165 17 = 26.7489 26.8604 01114 26.8588 01114 0.0015 26.7445
35 15 100 1003.6761 00050 1030.3085 00071 138 26.6325 0.0050 3 165 17w 26.6353 26.8604 -0.2250 26.8588 -0.2236 0.0002 26.6323
35 15 150 1005.9500 00151 @ 1032.4725 00158 3381 265224 0.0048 P 165 17w 265253 26.8604 -0.3351 26.8588 -0.3343 0.0008 265216
35 15 200 1008.2003 00151 @ 1034.6135 00159 311 26.4132 0.0049 F 3 165 17w 26.4160 26.8604 -0.4443 26.8588 -0.4433 0.0005 26.4127
35 15 260 1010.8698 00152 @ 1037.1546 00160 253§ 26.2848 0.0051 % 165 17 = 262877 26.8604 05727 26.8588 05715 0.0004 262844
35 15 330 1013.9426 00152 @ 1040.0832 00161 175§ 26.1406 0.0053 3 165 17 = 26.1434 26.8604 -0.7169 26.8588 0.7176 00023 26.1383
35 15 415 1017.6149 00153 10435818 00163 1024 25.9668 0.0056 L 165 17 = 25.9697 26.8604 -0.8907 26.8588 -0.8898 0.0007 25.9661
35 15 520 1022.0644 00153 @ 1047.8268 00165 530 25.7624 0.0060 1 165 17 @ 25.7653 26.8604 -1.0951 26.8588 -1.0947 0.0012 25.7612
35 15 65.0 1027.4442 00154 1052.9659 00168 260 25,5217 0.0067 165 17 = 255245 26.8604 -1.3358 26.8588 -1.3374 0.0031 255185
35 20 50 1000.4396 00050 = 1026.8773 00070 137 264377 0.0049 3 165 17 = 26.4401 265433 01031 265433 01024 20,0007 26.4384
35 20 100 1002.6946 00050 1029.0285 00071 138 26.3339 0.0050 F 165 17w 263364 265433 -0.2069 265433 -0.2056 20,0013 263352
35 20 150 1004.9262 00151 1031.1572 00158 338 262310 0.0048 165 17 = 262334 265433 -0.3008 265433 -0.3074 0.0024 262334
35 20 200 1007.1348 00151 @ 1033.2659 00159 3109 26.1311 0.0049 P 165 17w 26.1336 265433 -0.4007 265433 -0.4076 -0.0021 26.1332
35 20 260 1009.7552 00151 @ 1035.7686 00160 253§ 26.0134 0.0051 % 165 17w 26.0159 265433 05274 265433 -0.5255 -0.0019 260153
35 20 330 1012.7721 00152 @ 1038.6495 00161 175§ 25.8774 0.0053 4 165 17w 258798 265433 -0.6634 265433 -0.6599 -0.0035 25.8809
35 20 415 1016.3784 00152 @ 1042.0966 00163 1024 257182 0.0056 3 165 17 = 25.7206 265433 -0.8226 265433 -0.8183 0.0043 257225
35 20 520 1020.7493 00153 1046.2767 00165 530 255274 0.0061 1 165 17w 255299 265433 10134 265433 -1.0069 -0.0065 255339
35 20 65.0 1026.0366 00154 1051.3419 00168 260 25.3053 0.0067 165 17 = 253077 265433 -1.2355 265433 -1.2303 -0.0052 253105
35 % 50 969.2462 00050 = 1025.4301 00070 137 26.1840 0.0049 3 165 17 = 26.1661 262613 20,0952 262603 0.0955 0.0013
35 25 100 1001.4670 00050 1027.5534 00071 139 26.0865 0.0050 3 165 17w 26.0886 262813 -0.1927 26.2803 01917 0.0000
35 25 150 1003.6648 00151 @ 1029.6572 00158 3381 25.9925 0.0049 i 165 17w 25.9945 262813 -0.2867 26.2803 -0.2865 0.0008
35 25 200 1005.8400 00151 1031.7384 00159 3111 25.8984 0.0050 1 165 17 = 25.9005 262813 -0.3807 262803 -0.3798 0.0001
35 25 260 1008.4210 00151 1034.2089 00160 2537 25.7879 0.0052 3 165 17 = 257899 262813 -0.4913 262803 -0.4897 0.0007
35 25 330 1011.3928 00152 @ 1037.0568 00161 175§ 25.6640 0.0054 2 165 17 = 25,6661 262813 0.6152 262803 0.6147 0.0005
35 25 415 1014.9457 00152 1040.4601 00163 1025 255144 0.0057 3 165 17w 255165 262813 -0.7648 26.2803 -0.7621 0.0017
35 25 520 1019.2528 00153 @ 1044.5931 00165 530 25.3403 0.0061 E 165 17w 253424 262813 -0.9389 26.2803 -0.9375 -0.0004
35 2 65.0 1024.4644 00154 = 1049.5954 00168 260 25.1310 0.0068 165 17 = 251331 262813 -1.1482 26.2803 -1.1453 -0.0019
35 30 50 997.8217 00050 = 1023.7908 00070 137 25.9691 0.0049 3 165 17 = 259709 26.0602 0.0893 26.0618 20,0901 ~0.0008
35 30 100 1000.0159 00050 1025.8931 00071 139 25.8772 0.0050 F 165 17w 258790 26.0602 01812 26.0618 -0.1809 0.0019
35 30 150 1002.1873 00150 1027.9763 00158 3381 25.7890 0.0050 165 17 = 257908 26.0602 -0.2694 26.0618 0.2703 0.0007
35 30 200 1004.3364 00151 @ 1030.0370 00159 311 25.7006 0.0051 3 165 17w 25.7024 26.0602 -0.3578 26.0618 -0.3582 -0.0012
35 30 260 1006.8864 00151 1032.4827 00160 2537 255963 0.0052 P 165 17w 255080 26.0602 -0.4622 26.0618 -0.4615 -0.0022
35 30 330 1009.8225 00151 @ 1035.3025 00161 175§ 25.4799 0.0054 F 4 165 17w 25.4817 26.0602 -0.5785 26.0618 -0.5791 -0.0010
35 30 415 1013.3330 00152 1038.6747 00163 1025 253417 0.0058 165 17 = 253435 26.0602 0.7167 26.0618 0.7176 0.0007
35 30 520 1017.5889 00153 1042.7670 00165 530 25.1780 0.0062 1 165 17w 251798 26.0602 -0.8804 26.0618 -0.8823 0.0003
35 30 65.0 1022.7396 00153 1047.7200 00168 260 24.9805 0.0068 165 17 = 249823 26.0602 1.0779 26.0618 10773 -0.0022
35 £ 50 956.1859 00050 = 1021.9825 00070 137 25.7966 0.0049 F 165 17 = 25.7981 258627 ~0.0846 258618 20,0860 0.0023 25.7942
35 35 100 998.3601 00050 1024.0689 00071 139 25.7088 0.0050 E 165 17w 257103 25.8827 01724 258818 01725 00011 257077
35 35 150 1000.5116 00150 1026.1356 00158 3381 25.6240 0.0051 3 165 17 = 25.6256 25.8827 0.2572 25.8818 0.2576 0.0014 25.6227
35 35 200 1002.6408 00150 1028.1823 00159 311 255415 0.0052 L 165 17 = 255430 258827 -0.3397 258818 03411 0.0024 255391
35 35 260 1005.1671 00151 1030.6110 00160 2537 25.4438 0.0053 L 165 17 = 25.4454 25.8827 0.4373 258818 -0.4393 0.0029 25.4410
35 35 330 1008.0758 00151 @ 1033.4080 00161 175§ 25.3321 0.0055 4 165 17w 253337 25.8827 -0.5490 258818 -0.5509 0.0028 253294
35 35 415 10115534 00152 @ 1036.7546 00163 1025 25.2011 0.0058 i 165 17w 252027 25.8827 -0.6801 258818 -0.6821 0.0030 25.1981
35 35 520 1015.7696 00152 @ 1040.8137 00165 530 25.0441 0.0063 E 165 17w 25.0456 25.8827 -0.8371 258818 -0.8381 0.0020 25.0421
35 35 65.0 1020.8723 00153 1045.7321 00168 260 24.8598 0.0069 165 17 = 24.8613 25.8827 -1.0214 25.8818 -1.0227 0.0023 24.8575
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Sect. 4 (coefficients)

24

Auxiliary coefficients Coefficients of Coefficients of Coefficients of
Apsw,opo) AApsw,dp — po) Apsw,a
Cofficient Unit Value i j ajj k bij,k i Ci
S - 35 0 0 2.65627133E+P2 0 0 0 -7.739482H+02 0 10BE-
To K 288.15 0 1 -2.272462E+H01 0 0 1 7.621224H+01 1 74E3-01
Po MPa 0.101325 0 2 3.17932E100 0 0 2 -2.47174E+00 2 82EL07
o - 1000 0 3 -2.78076E-p1 0 0 3 -5.1098-01
Apo,o kg nt3 30 0 4 -3.7051E-02 0 0 4 5.975E02 AT 79
AApo,o kg nT3 2 0 5 -6.648E-(Q3 0 1 0 2.95926E+00
1 0 -1.198640497E+P3 0 1 1 -1.98326H+00
1 1 8.0658117E+01 0 1 2 5.0082H-01
1 2 -8.62107E+Q0 0 1 3 -6.353H-02
1 3 6.3513E-(Q1 0 2 0 -4.73032E100
1 4 6.7777E-(2 0 2 1 -1.2834E+00
2 0 2.182680018E+P3 0 2 2 -7.863F-02
2 1 -1.0724787E+D2 0 3 0 4.9266H-01
2 2 7.686316E+(0 0 3 1 -1.9762H4-01
2 3 -4.1658E-01 0 4 0 -5.466E}02
3 0 -1.996354156E+pP3 1 0 0 2.7623136H+03
3 1 6.332479E+£1 1 0 1 -2.061301H+02
3 2 -2.182108E+00 1 0 2 5.30055EH00
4 0 9.16301655E+pP2 1 0 3 3.8065F-01
4 1 -1.4043174E+01 1 1 0 2.09786ERH00
5 0 -1.68713114E+D2 1 1 1 4.380474+00
1 1 2 -2.5183E-01
1 2 0 8.72384E+D0
1 2 1 1.7845E+00
1 3 0 -1.2344E-01
2 0 0 -3.72241428E+03
2 0 1 1.8587744E+P2
2 0 2 -2.80757E+P0
2 1 0 -1.147437E+p1
2 1 1 -2.9345E+00
2 2 0 -4.66432E+p0
3 0 0 2.2414666E+P3
3 0 1 -5.56069E+p1
3 1 0 6.98502E+p0
4 0 0 -5.0878713E+Pp2



Sect. 4 (validation measurements)

N Density change Density change | Density correction "
pate of salinity Practical salinity Temperature Pressurg] Date Of density Seawater density Density correction due to preparation due to storage | due to measuremen] ~3%1%8! temperature Pressure]  Water reference densty, SCAWAr dNSY | ejaiive seawater densit Silicate molality Air Bsat Deviatio
from from to (integer) target salinity| 00 (salt (@i salinity (at uniform conditions)
- S u9 dfdS up) v T ) - Ppswsn u ver | Bpswi U ver |Apswore Mpswix U ven| Apsweo U ver| Apswee U ver| S T ] praoc U ver|  psw U ver | Apsw u v b U ver| Apswe | Apswc | Apswd®o) | Adpswi(p) 1

— - —  kgm® kg ni® - °C MPa — kg kg nm? — kg m* kgm?® - | kgm® kgni® kgn® —| kgm® kgm?® —| kgm?  kgni® - — °C MPa kg kgn® —| kgm?® kgn? — kg ni® kgn® - Jumolkg® pmolkg® —|kgn® kgm®  kgni® kg i kg i
2011-10 | 2.0010 0.00110.80 0.00092 5 0.10132§  2014-09 10015578  0.0008 6 0.0008  0.0000 | -0.0023 -0.0003.0002 - | 0.0018 0.0002 | -0.0010 0.0002 | 2 5 0.10132§ 999.9666 0.0005+ | 1001.55620.0012 8 | 1.5896  0.0011 § 0.9 0.1 =|-0.0039 1.5935 15935  0.0000 03
2011~ 2.0010 0.00110.78 0.00092 10 0101324  2014-09 10012647  0.0008 6 0.0008  0.0006> |-0.0023 -0.0003.0002c [ 0.0018 0.0002s | -0.0006 0.0002 | 2 10 0.101324 999.7025 0.00050 | 1001.26360.0012 8 | 1.5611  0.0011 § 0.9 0.1 =|-0.0033 1.5644 15644  0.0000 06
2011~ 2.0010 0.00110.77 0.00082 15 0101324  2014-09 10006427  0.0008 6 ©0.0008  0.0008> |-0.0023 -0.0003.0002 [ 0.0018 0.0002x | -0.0003 0.0002 | 2 15 0.101324 999.1026  0.0005: | 1000.64190.0012 8 | 15393 00011 § 0.9 0.1 ©|-0.0028 1.5421 15421  0.0000 04
2.0010 0.00110.76 0.00082 20 0101324  2014-09 999.7271  0.0008 6 ©0.0008  0.0000> |-0.0023 -0.00030.0002 | 0.0018 0.0002» | 0.0000 0.0000w | 2 20 0.101324 998.2072 0.0005: | 999.7266 00012 8 | 15194 00011 § 0.9 0.1 ©|-0.0024 15219 15219  0.0000 1.0

2.0010 0.00110.75 0.00082 25 0.101329  2014-09 998.5525  0.0008 6 ©0.0008  0.0000> | -0.0023 -0.00030.0002 | 0.0018 0.0002» | 0.0002 0.0002 | 2 25 0.101324 997.0476 0.0005 | 9985522 00012 9 | 15046  0.0011 § 0.9 0.1 ©|-0.0021 15066 15066  0.0000 09

3 | 9.9887 0.00030.80 0.00026 1 0101324  2015-09 10079566  0.0009 7 0.0091 00006 | -0.0018 -0.0000.0002 = | 0.0030 0.0002% | 0.0015 0.0002 [ 10 1 0.10132 999.9018 0.0005% | 1007.96270.0009 93 | 8.0608  0.0008 4 27 05 =|-0.0045 8.0654 8.0654  0.0000 19
2011-10 | 14.999.0002 0.80 0.00028 1 0.101329  2015-09 10119786  0.0009 7 0.0001  0.0006: |-0.0014 -0.0000.0002 0 | 0.0022 0.0002x | 0.0015 0.0002 | 15 1 0.101324 999.9018  0.0005c | 1011.97620.0009 103| 12.0743  0.0008 5| 7.1 0.7 «|-0.0045 12.0789 12.0789  0.0000 18
2011-10 | 20.0009.0003 0.80 0.00027 1 0101329  2015-09 10159912 0.0009 8 0.0007  0.0008> |-0.0011 -0.0003.0002 | 0.0021 0.0002x | -0.0015 0.0002 | 20 1 0.101324 999.9018  0.0005% | 1015.98770.0010 115| 16.0859  0.0008 6| 9.4 0.9 x-0.0045 16.0904 16.0904  0.0000 0.7
2011-10 | 25.00470.0002 0.80 0.000217] 1 0101329  2015-09 10200045  0.0009 9 ©0.0038  0.0008> |-0.0007 -0.0003.0002 | 0.0020 0.0002x | -0.0015 0.0000 | 25 1 0.101324 999.9018  0.0005: | 1019.99770.0010 116| 20.0959  0.0008 6} 118 12 »[-0.004520.1004 20.1004  0.0000 15
2011-03 | 29.968%0.0003 0.80 0.000225| 1 0101329  2015-09 10239936  0.0010 11| 00250 00008 |-0.0004 -0.0003.0002 | 0.0033 0.0002» [ -0.0015 0.0002% | 30 1 0.101324 999.9018  0.0005: | 1024.01390.0010 144 | 241121  0.0009 8| 141 1.4 »[-0.004524.1166 24.1166  0.0000 2.1
2011-03 | 34.9917.0002 0.80 0.0002x 1 0.101329  2015-09 1028.0270 _ 0.0010 12| 0.0067 00008 | 0.0000 -0.0003.0000 | 0.0034 0.0002= | -0.0015 0.0002 | 35 1 0101324 999.9018 0.0005: | 1028.02850.0010 144| 28.1267 _ 0.0009 8 16.5 1.7 »|-0.0045 28.1312 281312 0.0000 24
2011-10 | 2.0010 0.00110.80 0.00092 5 5.0 2014-11 1003.9439 ©0.0008  0.0000 |-0.0023 -0.000.0002 | 0.0019 0.0002= | -0.0010 0.0002 | 2 5 50 1002.3620 0.0050» | 1003.94220.0059 73 | 1.5802  0.0031 § 0.9 01 = 15841 15935  -0.0094 0.7
2011-10 | 2.0010 0.00110.80 0.00092 5 10.0 2014-11 10063535  0.0058 ©0.0008  0.0009 |-0.0023 -0.0003.0002 | 0.0019 0.0002< | -0.0010 0.0002 | 2 5 100 | 10047801 0.0050- | 1006.35180.0059 73 [ 15717 00031 0.9 0.1 15757 15935  -0.0179 02
2011-10 | 2.0010 0.00110.80 0.00092 5 15.0 2014-11 10087356 0.0154 ©0.0008  0.0000 | 0.0023 -0.00030.0002 | 0.0019 0.0002« | -0.0010 0.0002 | 2 5 150 | 1007.1716 0.015% | 1008.73390.01543379] 15623  0.0030 5| 09 01 = 15663 15935  -0.0273 09
2011-10 | 2.0010 0.00110.80 0.00092 5 200 2014-11 1011.0911  0.0154 4 -0.0008  0.0000 |-0.0023 -0.0003.0002 | 0.0019 0.0002x | 0.0010 0.0002» | 2 5 200 | 1009.5367 0.015Lc | 1011.08940.01543408 15526  0.0030 5 0.9 01 = 15566 15935  -0.0369 21
2011-10 | 2.0010 0.00110.80 0.00092 5 26.0 2014-11 10138870  0.0155 0 -0.0008  0.0000 [-0.0023 -0.0002.0002 ¢ | 0.0019 0.0002= | -0.0010 0.0002% | 2 5 260 | 1012.3408 0.01520 [ 1013.88530.01553443 15445  0.0030 5 0.9 01 o 15485 15935  -0.0450 03
2011-10 | 2.0010 0.00110.80 0.00092 5 330 2014-11 1017.0999  0.0155 0.0008  0.0000 | -0.0023 -0.00030.0002 | 0.0019 0.0002c [ -0.0010 0.0002w | 2 5 330 | 10155660 0.01520 [ 1017.09820.01553484 15323  0.0030 5 0.9 01 =» 15362 15935  -0.0573 14
2011-10 | 2.0010 0.00110.80 0.00092 5 415 2014-11 10209372 0.0156 0.0008  0.0000 | -0.0023 -0.00030.0002 | 0.0019 0.0002c [ -0.0010 0.0002 | 2 5 415 | 1019.4167 0.0153c [ 1020.93550.01563532] 15188  0.0030 5 0.9 01 o 15227 15935  -0.0708 138
2011-10 | 2.0010 0.00110.80 0.00092 5 520 2014-11 10255815  0.0156 3 -0.0008 -0.0023 -0.00030.0002 » | 0.0019 0.0002< [ -0.0010 0.0002 | 2 5 520 | 1024.0766 0.01540 | 1025.57980.01573588] 1.5032  0.0030 5 0.9 01 o 15072 15935  -0.0863 19
0.00110.80 5 65.0 2014-11 10311899 0.0157 -0.0008 003.0002 | 0.0019 0.0002x 000020 | 2 5 650 | 1029.7021 0.0154c | 1031.18820.01573649 1.4861 00030 5 09 01 = 14900 15935 -0.1035 1.0
0.00110.78 10 50 2015-05 10035861  0.0058 -0.0003.0002 = | 0.0022 0.0002% 000020 | 2 10 50 1002.0313 0.0050 | 100358450.0059 73 | 15532 00031 ¢ 0.9 01 » 15566 1.5644  -0.0079 04
0.00110.78 10 100 2015-05 10059277 0.0058 -0.000.0002 o | 0.0022 0.0002% 00002 | 2 10 100 | 1004.3831 0.0050- | 1005.92610.0059 73 [ 15431 00031 ¢ 0.9 01 o 15464 15644  -0.0180 256
0.00110.78 10 150 2015-05 10082472 0.0154 -0.0000.0002 = | 0.0022 0.0002% 00002 | 2 10 150 | 1006.7096 0.015Lo | 1008.24570.01543382] 1.5360 ~ 0.0031 5 0.9 01 =» 15394 15644  -0.0250 138
0.00110.78 10 200 2015-05 10105414 0.0154 -0.0000.0002 o | 0.0022 0.0002% 00002 | 2 10 200 | 1009.0115 0.0151» | 1010.53990.01543412( 15284 00031 5| 0.9 01 =» 15318 15644  -0.0327 18
0.00110.78 10 26.0 2015-05 10132610  0.0155 -0.0003.0002 = | 0.0022 0.0002% 000020 | 2 10 260 | 1011.7415 0.01520 | 1013.25950.01553447| 15180 00031 5 09 01 = 15214 15644  -0.0431 33
0.00110.78 10 330 2015-05 10163931 00155 3 -0.0002.0002 = | 0.0022 0.0002% 000020 | 2 10 330 | 1014.8829 0.01520 | 1016.39160.01553487| 15087  0.0031 5 09 01 = 15120 15644  -0.0524 26
0.00110.78 10 415 2015-05 10201339 0.0156 -0.0002.0002 = | 0.0022 0.0002x 000020 | 2 10 415 | 10186358 0.0153¢ | 1020.13240.01563535 1.4966 ~ 00031 5 0.9 01 = 14999 15644  -0.0645 3.0

0.00110.78 10 520 2015-05 1024.6662 -0.000.0002 = | 0.0022 0.0002% 00002 | 2 10 520 | 1023.1806 0.0153c | 1024.66470.01573591 1.4841 00031 5 0.9 01 o 14874 15644  -0.0770 17

0.00110.78 10 65.0 2015-05 1030.1417 -0.000.0002 » | 0.0022 0.0002» 000020 ) 2 10 650 | 1028.6722 0.0154- | 1030.14020.01573653 1.4680  0.0031 6| 0.9 01 = 14713 15644 -0.0931 17

0.00110.77 15 50 2014-11 10029109  0.0058 -0.0000.0002 = | 0.0019 0.0002% 00002 | 2 15 50 10013779 0.0050- | 1002.91000.0059 73 | 15321  0.0031 ¢ 0.9 01 = 15349 15421 -0.0072 05

0.00110.77 15 10.0 2014-11 10052027 0.0058 -0.0003.0002 = | 0.0019 0.0002% 000020 | 2 15 100 | 1003.6761 0.0050- | 1005.20180.0059 73 [ 15258 00031 ¢ 0.9 0.1 15286 15421  -0.0135 15

0.00110.77 15 15.0 2014-11 1007.4695  0.0154 -0.0000.0002 = | 0.0019 0.0002x 000020 | 2 15 150 | 1005.9500 0.0151o | 1007.46860.01543385 15186  0.0031 6| 09 01 = 15214 15421 -0.0207 14

0.00110.77 15 200 2014-11 1009.7125  0.0154 -0.0002.0002 = | 0.0019 0.0002x 000020 | 2 15 200 | 1008.2003 0.0151c [ 1009.71170.01543414 15113 00031 6| 0.9 01 = 15142 15421 -0.0279 11

0.00110.77 15 26.0 2014-11 10123738 0.0155 -0.0000.0002 o | 0.0019 0.0002% 00002 | 2 15 260 | 1010.8698 0.01520 | 1012.37290.01553450 1.5031  0.0031 §| 0.9 01 o 15059 15421  -0.0362 0.9

0.00110.77 15 330 2014-11 10154376  0.0155 -0.0000.0002 o | 0.0019 0.0002% 00002 | 2 15 330 | 1013.9426 0.01520 | 1015.43670.01553490] 1.4940  0.0031 6| 0.9 01 o 14969 15421  -0.0452 0.9

0.00110.77 15 415 2014-11 1019.0994  0.0156 -0.000.0002 o | 0.0019 0.0002% 00002 | 2 15 415 | 1017.6149 0.01530 | 1019.09850.01563538) 1.4836  0.0032 6 0.9 01 o 14864 15421  -0.0557 11

0.00110.77 15 520 1023 5355 -0.0000.0002 = 0.0002% 2 15 1022.0644 00153 | 1023.53460.01573594| 14703  0.0032 6| 0.9 01 = 14731 15421 -0.0690 03
0.00110.77 15 65.0 1028.8991 003.0002 0020 2 15 27.4442 _0.01540 | 1028.89820.01573656) 1.4540 _ 0.0032 6 09 01 = 14569 15421  -0.0852 13

0.00110.76 20 50 10019543  0.0058 .0002.0002 0.0002% | 0.0000 2 20 50 1000.4396 0.0050- | 1001.95370.0059 73 | 15141 00031 ¢ 0.9 01 = 15166 15219  -0.0053 05

0.00110.76 20 100 1004.2020  0.0058 -0.000.0002 = 0.0002% | 0.0000 2 20 100 | 1002.6946 0.0050- | 1004.20140.0059 73 [ 15068  0.0031 § 0.9 0.1 o 15093 15219  -0.0126 0.1

0.00110.76 20 150 1006.4276  0.0154 -0.000.0002 = 0.0002% | 0.0000 2 20 150 | 1004.9262 0.0151» | 1006.42700.01543386( 1.5008 ~ 0.0032 6| 0.9 01 o 15032 15219  -0.0187 03

0.00110.76 20 200 1008.6308  0.0154 -0.0000.0002 = 0.0002» | 0.0000 2 20 200 | 1007.1348 0.0151o | 1008.63020.01543415 1.4954 00032 6§ 09 01 = 14979 15219 -0.0240 14

0.00110.76 20 26.0 10112441 0.0155 -0.0000.0002 = 0.0002» | 0.0000 2 20 260 | 1009.7552 0.0151o | 1011.24350.01553450| 1.4883  0.0032 6| 09 01 = 14908 15219  -0.0311 17

0.00110.76 20 330 1014253  0.0155 -0.0000.0002 = 0.0002» | 0.0000 2 20 330 | 10127721 0.01520 | 1014.25300.01553491) 1.4809  0.0032 6| 0.9 01 = 14833 15219  -0.0385 26

0.00110.76 20 415 1017.8493  0.0156 -0.000.0002 = 0.0002% | 0.0000 2 20 415 | 10163784 0.01520 | 1017.84870.01563539 1.4703  0.0032 7 0.9 01 o 14727 15219 -0.0491 18

0.00110.76 20 520 1022.2097 -0.000.0002 = 0.0002% | 0.0000 2 20 520 | 1020.7493 0.0153c | 1022.20910.01573595 1.4598  0.0033 7| 0.9 01 o 14622 15219  -0.0597 28

0.00110.76 20 65.0 1027.4823 0.000.0002 0.0002» | 0.0000 2 20 650 | 1026.0366 0.0154- | 1027.48160.01573657] 1.4450  0.0033 7| 0.9 01 = 14475 15219 -0.0744 15

0.00110.75 25 50 1000.7458 -0.0000.0002 = 0.0001 | 0.0002 2 25 50 9992462 0.00505 | 1000.74530.0059 73 | 14992 00031 § 0.9 01 » 15012 15066  -0.0054 01

0.00110.75 25 10.0 10029602  0.0058 -0.0000.0002 = 0.0001 | 0.0002 2 25 100 | 1001.4670 0.0050- | 1002.95960.0059 73 [ 1.4927 00031 0.9 0.1 1.4948 15066  -0.0119 01

0.00110.75 25 15.0 10051519 0.0154 -0.0000.0002 = 0.0001» | 0.0002 2 25 150 | 1003.6648 0.0151o | 1005.15140.01543388( 1.4866  0.0033 7| 09 01 = 14887 15066  -0.0179 01

0.00110.75 25 200 1007.3219  0.0154 -0.000.0002 = 0.0001 | 0.0002 2 25 200 | 1005.8400 0.0151» | 1007.32140.01543418( 1.4814 00033 7| 0.9 01 o 1.4835 15066  -0.0232 0.6

0.00110.75 25 26.0 1009.8959  0.0155 -0.000.0002 = 0.0001 | 0.0002 2 25 260 | 10084210 0.0151» | 1009.89540.01553453 1.4744 00033 7 0.9 01 o 14764 15066  -0.0302 05

0.00110.75 25 330 10128598  0.0155 -0.000.0002 = 0.0001 | 0.0002 2 25 330 | 1011.3028 0.01520 | 1012.85930.01553494 1.4664  0.0033 7| 0.9 01 =» 1.4685 15066  -0.0381 0.4

0.00110.75 25 415 10164047  0.0156 -0.0000.0002 = 0.0001 | 0.0002 2 25 415 | 10149457 00152 | 1016.40420.01563542| 14584 ~ 0.0033 7 09 01 = 14605 15066  -0.0461 15

0.00110.75 25 520 10207007 0.0156 -0.0000.0002 = 0.0001» | 0.0002 2 25 520 | 1019.2528 0.0153 | 1020.70020.01573598| 1.4475 00034 8§ 09 01 = 1.4495 15066  -0.0571 13

0.00110.75_0.00082 25 65.0 2015-01 10258986 0.0157 -0.0023 -0.00030.0002 | 0.0020 0.000%< | 0.0002_0.0002 | 2 25 650 | 1024.4644 0.01540 | 1025.89810.0157 3659 1.4338 _ 0.0034 8§ 09 01 = 14359 1.5066 _ -0.0708 0.1

25




