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Abniraci

Data from 31 CTD casts at 7 differont stations (locations) on the SW side of the Hawaii Islands are

prosented. The data were sampled during a eruise with the UH research vessel “Ka'imikai-O-Kanaloa®
from 3™ 1o 8" August, 1999, The cruise was part of an international project with participants from USA,
Canada, Japan and Norway, Thoe main purpose was 1o collest ambient data on the sile where an
experiment with injecting some COy into the deep ocenn and studying the behaviour of the COy plume is
planned (o take place, The report describes the sampling program and the poat-cruise work to calibrate
and quality-control the data, It also includes some preliminary analyses of the CTD data, with emphasia

on the water around 800 m depth which ia the expected depth of injection of the CO,.
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Summary

Thet plitis for g Interanticongd £0) Ovenn Sequesiration Project incloude o lield expetiment
witl e relenae ot OOy wn abowl KOUW ot depily i o stody of the bohwvior of thae CO plure,
[n order to design the experiment proporly, iUis neeessary o lhave indidmation aluwil the
pecunugraphic conditions whor e cxperinie! will ke plive, As o of Hue prepoarmtions
il el e el U wxperimenl, o erbese was tvade il The proposed experiment silc neur
Eeenboales Poinnd i the Higs Islaned of Foswadi during Auguest 3.8, 999 Chemical wul
hivTogical smples were taken mul two current mcusureinent rigs wig deploayedl, Inokeition,
A1 CTT1Y ety weore nde, yrelding wotneritueg, salonty vl danaiy pralifes from the surlace
ter sl SO0 gters depth, The main foeas wis onthe plinned experiment sile, at o station
designgdet as K1, about 2.8 ke Woot Keabole Point on the Big Ishod af Thwan, Caste wery
nlso mnde ot four locntions in the vivinity ol K1, and on twa ditierenl omsests Tarther o the
W ol BRI,

'Vhiz ebnti repeart doseribes the post.processing of the CTI data, ad includes graphis of all the
EU113 profiles. The CTT data quality was penerally quite ol Theie wiel gt iveeige oltse
ul (0024 pru botween the salinily viduss calealuted trom Hue rew 010 doti mnd wader sumples
thul were Bitsaalin ¥ :,1+'|:||.|:,.r.'-|.1.;|:1. i Hu“m'l}’.

The verticul prodiles showed rapidly deercaxiog winpeeatore (o wiid 2070 a1 ihe surfee
o about 8 70 al =500 meters, The density profiled aecordingly showed o steep gradiont
Crynnoehime) i the wpyper 400 imeters with wenker siratifientiver undernewth, The stotic sluinility
et b wader cobiimn wies ot oominium af sroumd 00 depth, The corresponding
coleuwbited intornnd witve period N2m was around 3540 minutes,

Tl rsd e (o o 24 Beande Aeigs of consecittive ©10 visia ncle ot the i shadion K1 e
presente oo sorae detail, " The shar term variation o salinity, wmpreratare mul density at 200
meter depth {(the proposed COy injection depth) aver toane b perivl is alse dlemyribhasl.

Mo s tsh v raaoed Wty ther 2 Iy deviet o comscaitive costs ni BEOUom were U035 jor
Aslinity (wvermpe vidie 324523 10O Diverape 5061 70 fer wmperature, and 0,075 oy
density (average 27,2300 The | hour comlinwsus CTTI-micasurcinentx b St sherwnl
variations Between 1A and 12100 o8 that of tie venraegutive sy, Fregqueney mlyses of the 24
B weriex indicatee! e preseige ol somg eiwerpy st % aml 205 hours peciod, inomddition e o
divrnul signnl.
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1. Introduction

1.1 Background and purpose

In 1997 an ngreement was reached among the countries Japan, USA and Norway and (later)
Canadn, Australin and ABB (Asea Brown Boveri, Switzerland) to perform a CO; ocean
sequestration experiinent af a site with near-by access to deep water, This ngreement was
mainly based on conclusions from preparatory workshops held by the International Energy
Agency (IEA) Greenhouse Gas Programme (IEA 1997), Later, detailed plans for an
experiment was prepared by MIT (Adama et al, 1999), Keahole Pt and the research facility
MELHA on the W side of the Big Island of Hawaii (see Figure 1) stands out ns the most

probable candidate site for the experiment, after the site selection study by MIT (Adams and
Herzog, 1998), More information about the plans for the experiment can be found on
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Figure 1, The Hawaii lalands, with the Big lsland of Hawaii to the for right. Keaholo Pt is on the
wostermmost point on the Big sland,

The projeet calls for actions to colleet data on the ambient ocean environment, prior (o the
injection experiment itself which is planned to tuke place in the year 2001, Data on local
hydrography, currents and ocean chemistry are necessary for the detailed design of the
experiment, In the period 3-8 August, 1999, a scientific cruise with the R/V "Ka’imikai-0-
Kanaloa' (KOK; see picture on cover page) from the University of Hawaii was made to the
planned CO; experiment site, Various types of oceanographic data were collected, including
CTD data which are the focus of this report,
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The main purpose of this report is (o give those being involved in the design of the COy

experiment reference and access to the collecied dain material, including the analysis of data
quality and calibration. [t is beyond the scope to deseribe the material in detail in terms of

oceanographic features ele,

1.2 Stations

CTD profiles were made primarily around the 900 meter isobath, Casts were made ot o total
ol 7 locations along n NW-SE transect from NW of Oahu towards the Loihi Seamount near
the 8 tip of the Big Island. Special attention was given to a location designated as K1, outside
Keahole Point on the west eoast of the Big Island (see Figure 2). This is where the main
experiment of the International COz-project is planned to take place in 2001, At this location,

continuous casts were made over n 24 h period, Changes at 800 m depth (the depth of the
planned CO, injection) were also continuously monitored over a 1 h period. Furthermore,

profiles were taken at four stations in the vicinily of K1 (o get an impression of logal i
variability in the area. In total, 31 CTD casts were made on the cruise, Table 2 shows the |
sitions of the sampling locations visited by KOK during the cruise, g
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Figure 2, Chart showing the location of sampling station K | and current mensurement moorings ol
Keahole P, Depthis ave in fathoms, | fathom = 1,83 m,




1.3 The CTD Instrunent
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Thae CFD{Condugtvny, Temperture, Preph instureen? e wos o Senldmsd 271 fiom Sep-
il lectronies ne., Bellevie (Senetle). The unil ws equipped with stindied sensors Lo
measuring temperature, conductivity md pressore, in mddidion ooa Seobird pli-meler provided
Ty TOXS, Canala, The O T amd pH sensors weere all oxposed to o constant water {low
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1.4 Duiya collection

CTTY datn were collected with o sompling intervol of 0,25 see. 0w decided to lower the
CTTY ol speed of 20 mfmzin b aesure posed dada gualivy o thie downwisl, During Une upssts,
Wity maip o el T ot le satsitop. e spevd wan set to 0l mdnny, The dadi ol
highesi quality will i be i the downonst detic sets.

Table 2. Overview of the swmpling Incutions and positions.

satlon Nomber|  Latlitode Longltude  |Stotion nnme Deserlption

11503 2171946 W | TERTTIL U W 312 MW ul Hlonieluwlu, Oulig Talihed
nsn2 2R TAN | IRTAINA W 3L Sl Oaliv, oo e way 1o Baoni

A (80G-28 V93 3T N O IAGIRLAT W Kl Muin statien. W ool Bealioie '
{IS0S L7730 M | 15670770 W K2 MWW ol KI
L LS W | 156" 10 W K4 WsW af K1
0507 [ iAKW | 1560700 W K3 BRW ikl
U5 I dd.2d ™ | 150"04.47 W K4 ] FE
(AR AT 192200 W | LA 5001 W 1.4 s of K1, an *Loihi™ trnosect
11540 PDE TR | LA 4 50 W 1.7 SH, e sl eel
1154 e I 155742 R0 W | .4 HI-'.I, ey Ml .nli|'|'t“-11'1lt‘1.‘-lr.h.‘.l .
537 [A"54 41 W | 15571081 W ) W Lanh Reunning, ui'H-l-l
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2. Data quality control and post processing

2.1 Dexpiking

The quality coutral ane) post provesdnty ot the scequired dati invelved several steps, Firk it
all, ohyigux iiramienl girors (apikes ) were removed. Adedat ol 113 spikes were teagnl, O
il stk 50 % wore on the downcasts, Considering D large over i npmber of seons
munle, this i 0 moderate number of instrument erroex, Eeeors ogearmed inall sensors (ph,
conductivily, femperturs asd possuic), Whenewver s errors were foumd, the entirg =¢1 of
values or il prartielir A v discarded. Inowddition, some of the data g e the
sgrt i sl the bepimning mnd end o cuch cosl were alse removed,

2.2 Hulinily culilyraltbsi

Aol of 7o water saples were Liken rom the Miskio bailles womost sintions and
preselected depths o Tabpetory sulinity lesernpinution ot 18, Cunadu, {Twse sl
appnreeh B il sur e watee, il hove theretore been exolusdest from flirthers mudysis.)
sanmrles were nlways tmken al KOO m depth, but soang also ol othwr depthes (900 m, 60010 elel,
i most ol the custs in Use 24 serics s k1, only one somple was taken (ol 8O0 @) o eah

cust,

£ otparison with the CTIY data (nverape values of 13 compinad salinily vidues fian aroand
the mament the bettles clised showel rther Tnrges diserepincics. See Plgare 300 the
uvierape, the ditleeenee Bepween {011 salinity and lub salinity was touned o B 0824 pa {lh
valbiged Taesinng igher), ingitg feom Cvirtually) zons e 0012995 {only nne negative value of -
L0 & wies lound).
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Tl st an the COTTY were ealibrmed as recently e Mareh Doy TR, tha CT1D was
remnstalled i .IuI}' | RYLYLY I VI :-,'}-'ﬁlq_'muliu clipepsdondy cn prdadidre, lemperture or Line Doy been
discovered in the discrepamags, 1wss iy decicded 1o leave the CTLY salimily s ox ihety
wri, Tigarntye o nuind that they fon the uveraged most probatrly deshuow vitligs an ihe order

e R t Lo,

2.3 Lheda post-processing

Adler spikes were ranvasd, the dntn sets were iliered using the progrn whrfier supplivil with
R seatbwogis ikt Sl thoxear 18 Blter, for Gurther dutily, see SenXoft munaul
(SEA-RIRD BLECTRONICE, 1990, Finally, the chite ety were splin into Labm depdly celly
wsing the SenSoll M propeitt ol downeastd separnted Trom the rest ol e casts, All
Jakan sets e availuble ooethier sow foronl, witl spikes removed. (leeed, o averiged,

2.4 Daka avnilnlilily

A e e dit are available ol NIVA Noeway, e the following formats; i dauta (binary),
comveried, converted with spikes renwrvel, gonvertid ind filicred with spikes renwved, pd
converted, filtered, sprkes semoved, nvernged into Tm bing {all ASCHY Tl dan s b
alitiinedd in oy ol ihedes tommnts upon reguest.

L4}
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3. Data presentation

Sene sezlecte ] derinl in prescennsd inc this chspier. A e voriienl protiles of silinity,
lenypernture mned density e shawn in separate graphy in the Appendix. Some bulated duta
are also shown there As oo example of the C°FD-profiles, e Brst costmwde ot Station K1
during thw 24 hoar seriex (ROR D510} s zhown i Fipare 4 beiow, The Tyoire shuws guile
chureierstic festieres for iheareng enpicly decremsing iemperniore dowin to 42500 neters,
igh-snlimiy woter inthe apper 200 meters, mn indermaedinie Giver with relatively low sadinity.
and graduully increasing salinity wwards e bottom, The density profife tellests Uhs, wailog
wleeep srrudient i the uppier 400 meters ud e o xlowee dens |y e dowawards. s
avndent thal fevperniure excerts the geeniest inMuence on densily.
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T gt imprexsicn ot the stability ol the wale colwonm, the Frant=-Minsiilii fraepuengy (M)
s Iveesiy cnhes il nred € psnnge S B propesin HUOY ANCYY The term stibility exprosses
The resisioncee o wader "pnreel” excerts againgt o verticn] disptncement, and is find by
cximining the verticul density prodile st given depth, The relationshig botwesn stuln ity
andd M iven by B N T an | (g i i Towal pravitabional frge), Do pusetien e £
g liles v Baasy exgiviiigal Bor siabiting; ORGS0 and KORDS2 {see Flgure 53 These are
the profiles witl the lowest and highesi density ot 00 m depth (during the 24 h mcusarement
series), respectively, The highest stability values weee toand in the upper st of the waret
velumo, where the density incrcwses nrst vapidly with marcsn g depthe Ad ahout =R m
depth the sdality ix ot o nunima, beloie incieasing shghily fowards the botiom. This means
thut the tuture Buoysnl C0 plome e rise in the locul water column withoot resistancs rom
donsity gradlionts, wnd inercistog stbility wowirds e botioon my G s exieat help
pecventing e diluted plumma gl s betlonn, A compsariseny ol (e (ws profiled shows
Il U warudvlily my Qi o pcester o e bope fewe houdsent melers,
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The muimesy (iheoretionl) Tregueocy ol inlermonl wives in waler with stability B s givien ax
Wi ||, Dor B m depih, this fregqueney gives o witve periogd of 42 piules (N OGHERS)
fior BCRRCOS 10 st 33 miinutex (B CLOO22Y for BOYKOS2T, For the upper witter mosses, 1he
nsternnl wuvg |1|:,'.'r'1'1,1|_|;-¢ ol I,:,.rpii.,'.u“y wpadind H- 1 muinoies for ihe iwo pl'll.'!mﬂhi. The time
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Pedwesin O wusts, however, is oo long for sueh mygsid phenomenn to be detected in the
present dote maierinl, Anolysis of he ADCT current measurements may reveal more on this,

3.1 Continuons caxty over 24 hours

The dutat o the 24 o € TTY wosts wre slewny o3 Fipurgd 6 4 helow, This gives nogood
reprexenbation of the salitions pogd bt term varinnons at the plnned Llocation lor the £
experimienl. W oorder o avoid, or o et be able o conleol, such problems s C03 vdeade
frmation, it is particulaely inporetunt e have inlormiadion whoad woperaig viriation sl the
lepth ol e €10, Wil
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Figure 7. Contours of Temperature, Salinity and Sigmast from the 24 h CTD casts.
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Figure 8. Contours of Temperature, Salinity and Sigma-t from the 24 hour CT1 casts, 700-900

melers, For comparison, temperature from three 3D-ACMs (Acoustic Current meters) deployed in the
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Fhgure % u) = o) dhwws oy CT1Y anlinity, temiperniore i eanseguently senwater density
varied over the 24 boperiod ot KL, 500 depth, This s the proposed depth o OO dischare.
Although variations arc snmll, o comnmaon paltern for the three poarameters is eviskent, T th;
et azsesl, S e s rdnt ooty ssd 1 ot s oot () thergforg slso ddendity o low). Adter
ihis % incisses ned 'L drops quite ipidly, sisying aroumd intermedinte levels for 6-7 hours
Detivee oo new JowdSmaxdt). Arowd L. T4 howrs adter the fiest cast, the highest 5 and lwest
T vulues are recorded, hefore they again reach intermediale levels, At ali lmes, densty
Pl Whe & usd 1 patterns cosely, The exieme vilues g sahmaty fcorrecieal ) ane

14,4 3045 (o) eh 53 300 T (maxy, yielding oomusimm varintion ol 0MY within the 24 h
perived (tvernge being M A58 Comesponding vulues for lemperatore are 49403, 515040
and 100 (nverage 51600 "CY, Density vavied between 27 1915 and 27,2664 Kpm ' i e
spnnie perissd (il Tereres O30, T ek ' [ hi'HhH el ey Devwes 1o il
el i thet 24 Bpeviead oy point lawaerds noseridioeal tdnl eyele causing The
tlitferenoes,
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Tempmrators vadatien over Jd hoal {1, 300 m
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Figure e

Flamiy %, Variolion of 1) sulinity, b 'Temperature wnd o) Density ivera 24 h rerogd ot K1,
s depth (vnloes trom CTT casts KROK O5IR-0522, August 6-7)

Foerpy feeguensies i te 24 boar €11 dphy series hoave slag been investigated. The Mgt
varlues (rongy the 1X gt (24 hanes ) were inteepolided into densily values with o ey
intervinls, sens o be shle to perform o Fourier aualysiy on wraidistmnt dutn The results are
shuvwvnr in Ui pevivcdogen in Figuree 100 ARLouph (e e sevies s short, both the grapha o
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Figore 4 amed the peciodogram indiente the presence of o divemad signal, possibly tide driven.
Also some energy secms to be nenr the 5 hour period and even some al 2.5 hours,

St 10 ke lyn v S1gtan 1, BO0, 2l G rA
Wy, of siEeE: 4

QMM (v = o1 e rere womem s rmm et e v 15U
14iMd Rl
o
o
140 T
A

g 140
“-’ 1 100

b 40 / o By

T - " )

) o At

\ -
M J o el
! b Lo
i} .___.‘.Ll]. ——— w11 . . T TR PP P | . [ ' - . ' Y]
n ) i i m " 1 14 m Wooan
Iheerlenid

Fhewee HY, I:‘t,'.['iul_lup_l'ur'll liw' KL, 243 B Hi!!_l'l‘m-'t sl

3.2 Cimtinuous measure ments for 1 hour at 8OO meters

Flyiaree 11 = Dempeertore, slaaty atwl Sopema=thets as mesiceed by the {11 nt stntion K|
by Adgrist By TSR T LAY e LS EUTO S Do e showen ot full A Bl fregqueney.
Yariations e smll, ot still significint. For temperature they are atrout 125 ol the 24 Toar
range and lor salinity about 1710 of the 24 hour tinge, Mot that the values el for vt (524
in e provious ligures woere ke rood e s st whergns (he di i ibis figore were
corlleeted during: i bt wt the opoisi.
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4. Discussion

4.1 Creneral oceanographic eonditlons

Flinmsent ot al. (1984 dosedilad the _|.i1l,'.|'|¢.|'u| caiered it il |15-’tit':'!g_l'il]‘1|1.'l|.‘ comditions in the
Flawsinan warlers, Surfpus wiilers are warm, witho o ither strong north dosouth gradient, b
witly Aranll annust eyeles, Also emperatures temd o be highest W the waest of U =l glain,
Highest enperatures are found i September Gaveriee 27 "0 wround Oilind, lowast in March
Caverape 24 "l Xl We sl thus ca el tul it et Anir e daln e I'q'.‘ﬂf.‘L'li:I'lj_:
:a.um:_-.[ﬁ””.; whogg 1o the agad nueximm for P2 The avernge surluce salinity i ata
e ol 20N OS2 i, prndually declining, o aboot 340 ppt at T0°N,

The winds mix the upper it e e wanter celdome, Ty 1,!1.,7|‘|II'|'| [_l|'|1'1.'.|-:I:1|."HH] ut ihis turbulent
Tayer Lypisanlly rangr (e 2000 oy wepinter T bess tban 30 w0 sunmuner, The thermseline
stitx b thes Beatpoaen o this myixed loyer, wilh temperadures graddunlly decreiasing from wiraatnd
2000 by nhod 50t 800 ™ (uhoul The muximun depth we are sone sl withy, and Turiher
o about L5 7Cal the deep bottom, beymud e depthie of oo antergat in ihis project.

I apnz-avale errenis beluw the surfiee loyer ore moainly geostrophic, but partly iodibited
alung the islond by the tides, The main dircetion s o vt o wiest, wilh domie sosthward
intensiticntion, Surfiwe carrents ae Tughty wtluenged by the winds, forming rather
cornplivated) Mow pueterox wally masny lowal fenipres, South of Hiwait average westward
Al ctirrents ane abont P77 amds, while on the north side of Thowsii averipes arg mepr 25
conds, elow 100G w1 depth, the peostrophic currents are gonerlly Joxs than b amds, bul their
putlerny are nob enticely known {Fhunent et al, 15496},

4.2 Brief comparlsons with other datn

We hive compiled o contour gruph Figaee 12 o1 historical tempentore dhata frae the Hiswnii
arei The graph is based on monthly ayorages, soonost virintbeeiy arg shionibed out, There
sty (o b several dhiltiorent maotlnsond by wited Theeoelines, i this Ly |'.Ii'|l11_‘," be un
bl T thes nvevigtig md conlouring, prociss.,
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Figure 12, Historical temperature data from the Hawaii area. The data are monthly averages
from 1900-1990, in the area 2030 N and 150160 W, Taken from the Global Tempermture-
Salinity Profile Program, NOAA (http://www.node. noan, pov/GTSPP/ gtspp=home, html),
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A typical deep waler prolile of sca waler density frome Aogust, TO89 (Adime aosd Herzog
PR i shovwr oy Flgpee T3, Winle the 2R Qo shasswsd g chisninet suelwee mixed Lier ol
whout 100 depil doetunl Ty decpoer than whit s osual for simmer), the 1999 dota show no
surbivwse mined Lyer at all. Also, there are some dissinilaritios within the pyenocling,

A s e egomgpucrsent by tenipaerilure ast g8 Tl deepser than bl 55600m,
tempoertiures were g 080T wsrmer in F9R4S, o about 0.0 "0 eolder from Y0 Ta 350 meter
depth, us conprred to wur ditn,
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Appendix A, Station overview
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The plotted prodalex i e Appendiz Boamd £ show the Station nmnber on wp, I'he e
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Appendix B.

by sadipling stops o downeast

Tabulated C'TD data

043 H e dhe Y24 hour

D2usta Troms two o8 the €FDR=corts miaade octhe 28 hour periecd ind deseribed o Chapler 3 pre
shown below, The values shown org b meder averages Fr the downeasts ol prodily 05 1 umd
0521, the prodiled thal showed the lowest and highest viduek, rexpeively, Tor deep waler

eenaity inthis poeriod.
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KOK 0510 KOK 0521
DapthITampamturn[ Ealinity | Slgmast anlh|TumpurﬂturE] Salinlty | Sigmnet |
5 REan da. 87 226350 26,359 34,837 2a.Tud
0 26612 54873  22.748 m 26,363 34841 22600
1§ 28.447 34875 22800 Gy 24033 22815
T 2847 3.017  mah 26,905 34,796 22884
25 @AOTH 34D 2EiR 25 E5.818 34.7EE__ u.Mub
B0 76000 ud b 20026 | 30 25815 34E34 40066
A% 25969 35005 23050 35 aBED ud 995 23.043
40 25850 35013 23061 4D h 7Y A5.041  23.106 __
A5 95.094 35.097 AT 45 25603 35.088 23201 |
50 7?5697 45008 23152 50 25828 35081 w314
NG DLEOY 4i070 23212 | 55 25557 Ah0BG 23,250
GO 25511 3514 23275 | 6D whidhh 05122 23.329
85 25.204 A5 168 23410 L 9323 35430 23.376 |
T 707 24828 3L06 @dLIG 70 25135 35335 407
76 RAETY) 36004 33530 76 25072 35140 25430
B0 2484 35.193  Z3.538 B0 24640 35180  23.989
A5  24.835 35.193  Pioa4@ AL 24152 35251 23791
a0 24.818 35107 SL4R Gi) 24884 35276 2aohh
D5 DAGEY A0 20628 95 23570 _ 3GAvH 23984
00 Z3ne 44.255  25.882 100 23.568 M 23.887
0G5 23551 35268  23.083 105 73437 35.294  24.036
10 23052 ~ 35281 24138 1 23030 35.280 24146
15 229038 35282 4.0 115 22833 35265 p4.347
120 RR7a4 auArd 24,224 120 22.212 35,264 24.329
_wen umoumd an2hd 24038 125 21890 Mpddw  24.432
10 21.804 35.204 24473 196G P1.G14 35239 24.513
135 21723 35238 24483 T4 21114 35.228  P1.643 |
A0 21558 35,251 24, A 140 20.848 25222 T |
145 21,494 anul A4.hh 145 204300 35189 24799
150 21,280 Hhhd  24.617 450  20.201 3074 24.024
1ub 20594 35.233  24.881 1658 1G4 I 133 24880
160 20448 35195 24.799 1600 18614 35.084 2:1__';1.55?
185 20.271 A6 165 244D 165 18578 35074 .92
170 113 MG wn 117 24085 170 19.418 oG 24.987
7% 19623 35076 24.827 175 18,901 34482 25048
180 19.141 35015  25.004 180 18478 34.835  25.111_|
185  18.207 34804 BGAGH | A8h 18096 3d.ABS  _25,16#
190 17.815 B4BEZ @bl 190 17.677  _34867 @201
195 17.67R 34033 2523 195 17.528 34.87G 25254
A0 1733 34793 25284 | 200 179 24,700 25208
205 18,8540 34.748  26.344 MG 16901 34.752 25,335
210 16.785 34,730 25,366 #fo 16,703 34,720 #5377
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Depth|Temperature] Salinity | Slgmat |Dopth[Temperaturs| Sallnity | Slgmno-t
A% EEY 44716 25383 215 96,119 2 G6h 26 408
20 165 34705 25.395 220 _ A6 67 44600 25.57E
295 16480 34695 2508 | vBn 1n.RH 4.558 25582 |
T 230 18.331 BGTR Phaud 210 15.053 34537 2661
235 16160 24600 #5457 235 15.021 ANEA2 PG4
P40 6077 Sd.648  25.468 210 15.004 4.0 2 25618
245 15.693 34.585  25.536 245 14.HG 04514 25.835_|
250 15.085  34.538  2G.603 | 2n) 14508 MATS 25687 |
255 14567 BA4TH 2042 255 14117 0 34436 #h.THd
260 14,08R 344,429 25,705 280 13771 24404 25702
dih 1AA0E 54396  E5771 | 280 1370 1d4.398  25.788
2 13028 54353 26833 | _ @70 1ann0 34.385  25.804 _|
275 12BAZ T 34317 25003 2 13.430 31367  25.844 |
[ 280 12267 34.HTH ELOHD 280 13.m2 24355 aHdl
285 _11.666 3T 26058 | Z8E 131905 FAdH 25848
2O 114608 0214 2E07TE | 290 12834 34321 75.888
2 11421 34.208  26.000 295 12500 34,282 25.811
300 11.315  A4.208 26108 SO0 12,083 39.261 260N |
TUHRGET 11145 3a@01 peausd | 308 11739 34234 om.081
310 0 1d4.184 26.201 310 11,589 2421 26.089
4h 10435 4175 26239 | BE 1147 34.218 26.105

j20 10345 3447t 26.2%2 A T08R1 34084 26.1G6

32510215 24163 VG2HH 325 10.628 34,181 W67

330 10015 2452 #6384 330 10411 371 G
3G a0 24149 26311 | 335  10.367 24167 28.248
340 5853 30147 26350 | 340 106D 34.165  26.279
345 8.515 34,140 26368 2dh H.967 34158  26.307
350 9.388 34147 MGG 350 9780 34147 #6343
265 01457 44143 26.420 355 0524 34143 25.)GS
du0 9050 36131 26438 | 380 6184 24137 28.410
365 0.784 34133 26479 | 365 A0.073 34130 26.434_|
370 B.602 34137 26,51 470 0954 30130 26444 |
TTR7S T BADY 4140 b4 75 a.735 L I T T
380 B.251 24044 26,570 380 B.5S0 24139 26.621
WG RO 34,147  26.560 | 285  BATY 34.136 26530
d0 BTG 34.145 26585 390 M4 14.135  26.637 _|
205 0.068 24153 26,607 i T 140 26561 |
400 7.967 24153 VEHTD 400 D208 34148 M LAD
T 405 7874 44147 26,629 A0 B1BS  34hy 2058
41 78 34.148__ 26.636 410 _ BN 34155 20.601__
a1 7.7k 34147 26643 | 415 B.OA2 54,151~ 26.617
420 7.748 34148 TG40 430 7871 350 M6.631
TTaps TTED MR 654 425  7.783 34166 28.845
430 7 6l 34158 26,668 430 _7.738 44160 20.858 _
T 160 28879 | 436 7LGG 3484 26672 |
440  7.562 24172 2E.603 44  7.6AZ 34185 466748
A4 7.445 3968 WB07 445 7.595 3467 26.6AD

Ah



tapth [Tamparature] Sniinlty | Sigma«t [Dopth[Tomparature] Salintty | Sigma-t
450 7.401 84173 @677 | 450  7.53% M.173  26.609 |
455 7.3D5 34179 28.736 45357 7.487 34 182 U671
40 7.185 34902 26761 1 46D 746D 34185 26./19
466 7128 B3 G i, 7440 41084 28.723
4710} ERIHE Ad 1h4 A THH 4 /(1 1.55% 3!1.1_@3 Z6.731
475 7006 24212 26.003 A75 7310 349 26.745
AB0 T H.8Z5 31.220  26.821 180 7.236 20090 b (61
485 d.a71 349,218 Eﬁ&_“ﬂt’{:_ . 144 a4, 205 26.774
g3} i Hin 34,27 A0 HUH 440 7.005 34,203 28.785
495  0./91 34204 28.850 495  7.008 34202 26796
500  ©.736 34247  20.888 | 500 6.98] B4MER ¥6.HU0
505 B.731 34268  ZHBAG | GO6  G.HED 44,214 QB2
B0 0 e H 34 ik A 293 5111 {5,043 ad, 230 20,838
Bt G076 44,066 26.0904 515 6843  3.243 26.850 |
520 6,589 ad. 282 26815 | 520 6.823 34,249 24,558
525  G.508 34203 26923 | 525  B.705 34.247  2.872
53 8.536 24,208 26,9236 Lt .0 24,240 26.080
535 6.507 A0 V68 Gak BB 34,265  26.806 |
oAl 6Ah wA 0 26,945 540  6.8a3 "54.283 26010
545 6.404 34300 2 26.954 545 B.609 34,208 dnAu
550 £.380 34303 26859 | 550  6.GET M0 IH.GIF
555  6.353 34303  PRO63 | 656G 647N 44,204  28.848
_ BGD  BRD4 B4R RG.OT4 GG 6.000 34801 26.858_
NEL 3G 44320 G483 565 6331 34303 Z6.66T |
I 04020 26.963 570  8.288 34310 26,076
575 B.244 3335 27.003 576 B.A13 34415 26.978
GBO G242 44 3M) 27007 BED B2/ 34.315  28.883
GHL 6UOH 44441 27012 5RG 6238 34313 28.886 _
SO0 6,205 14345 27018 590 6.2B3 34325 756,890
585 G.173 34854 27027 | 585 6.238 34378 ds.One
any T anza 34354 27.033 | 60D 6200 44339 27.011
6045 £, 105 Ad.300 AN (i) G184 34,345 27.018
L1 6.0hd a4 3hd 27 042 610 G207 343568  27.094 |
615 G042 34359 27048 [ 615 4180 34,357 RO
620 @124 34378 27053 | 620 67119 3436y 27008
BZS B5.035 34, 365 27 056 Fihy £, (hdfi 4q. 345 27.045
Bia0 5914 34,467 YR, G G.016 34.364 27.055
Gal hB/2 a4 3nl 27089 B35  5.o73 34367  2T.0G3 |
G40 R.046 34378 27.004 | 840  £.001 34375 PT.UGG
B45 5949 54.380  27.078 | E45 __BO11 44386 27073
650 5.940 34382 27.079_| 650 G461 44 305 27.080
ESS &.B68 34,382 2T 0ORA G0t houEn a4 A83 E?.ﬂ"_
B60 Ge46 34,48 47 06 G0 5026 34383 27004
EY_ nH3d  uda@1 27062 | @85 5778 34887 @700 |
G70 5400 54001 27085 670 5.745 44,385 27.108
| B7S 5783 34381 27.008 g7 God4d 0 ddasd o 27113
30  5.758 34,384  PT.104 (N0 5.6894 34,368 27,122
27
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Depth[Temparaturs| Sallnity | Sigma-t

Dapth [Temparature] Salinity | Sigmost

I nhvLl A4 380 2851 il LT 34,402 E?.IEE
GO0 5./44 34,095 27114 50 B.B5Z MA08 27137
B95 57180 34080 27120 395 5.824 3415 2745
700 5.897 34209 27423 700 6.569G 34410 27.4)
705 5.884 344001 2727 706 5.533 34430 27180
TG heTE H4.408 0 @7V 7 K400 34420  Z27.166
715 B.GL7 24403 27.100 715 5453 A2l 27.170
720  5.BE2 54403 27131 | 720 SAA3 T 3442z 27177
725  5.658 34400 27932 | 725 5.420 aApn TG
730 5637 34.408 27138 730 5412 A 272
7ih GGHE 34, 414 Ar.144 fih 4340 a4.435 27.182
a0 hGan 44,4109 27148 740 5280 JA37  27.202
748 GE32 34424 27.151 7AS 5855 3440 77.50M
Fia T, 5 .BLG 34424 i LELE) o h7244 24,444 24211
750 G.GEG AP P76 Thh Gl 34443 27.214
760 B0 24419 27463 760 5193 34448 27.223
765 5492 34418 2 27.164 765 5125 34456 27,230
770 5.186 34498 27.163 770 5.087 34467 2.1
76 5.493 34479 27 164 ¥7h LR 44 450 27.243
7O 5,464 44,437 270 | HO O G069 34458  27.216
785 45420 34.429 27180 705 5046 MAB0  27.24D
700 5068 ad.431 27168 780 5012 461 27,244
795 5.8 21432 27193 795 4879 3463 27280
BOO 5349 34432 27197 | BOO 446 AadeG  27.265
HOO 433 d4.434 2710 A0S 4.910 34.467 27270
06 5307 34438 27.200 | 810 4885 3488 27,273
815 5287 54437  27.203 815 4.877 4B PT.RTG
g20 5258 34440 27.209 820 4.868 4470 27278
__BEh 5223 3444 PTENE BiG 4837 dddr2 27203
B0 nA1h 34,4415 AFAH B 4,014 34,473 27.288
Bih L2000 Ad4aN 27272 nan 4705 474 27.2M
840 5,190 a3.ds1  27.278 B0 4.761 HATE 27794
LIRS 34452 27228 | BAS 475 24T 2296
b L A L RE 34 454 L7243 uhia 4,738 S4.478 27 208
uht 4128 4444 27247 055 4.727 34478 27.301 |
080 5107 34457 27.240 B0 4.700 34481 77,305
BBS  5.073 34.458  £7.245 BES 4677 24,487 27309
arg CRTRES 24 462 27,200 BH) 4 644 34,4038 27.315
875 4979 AR 2760 BT 460 34405  27.319
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