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Thermosolutal Convection in Saline Lakes in the Dry Valleys

Yuki Yusa*

Abstract : Thermosolutal stratifications in some saline lakes in the Dry
Valleys, Victoria Land are examined from the viewpoint of thermosolutal
convection. Tt is concluded that thermosolutal convection develops in Lakes
Vanda and Miers, while the molecular process is predominant in Lake Bonney
east lobe. Oscillation of the upward heat flow observed in Lake Vanda is
also explained by the thermosolutal convection theory. Through the analyses,
it is verified that the new thermosolutal criterion including the heat flow data
has a wide range of applicability to actual systems. Based on the new criterion,
some possible factors affecting the thermosolutal structure of Lake Vanda
are discussed, and the significance of lake level fluctuation in the future is

suggested.
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HBEZ V75V, FIM4- V=8 GET2EHOKEL, BOM#MBROKIE X »H
RYDOREERL TS, ThbOBWEREEL, ThE T ERBNFHECERME T
TADELEICL > THRESh, FEMNE HHELBMTFEL, Lok, ThbOokEI
IR ERTHE KRBT H S & LWL s 5% (Hoare er al, 1964, 1965;

SHIRTCLIFFE and BENSEMAN, 1964 ; BeLL, 1967 ; Yusa, 1975).

* REEAFEERMA BMRYEFEI N, Geophysical Research Station, Kyoto University,
Beppu 874.



No. 58. 1977) N5 430 —DIEMICRE D BT 155

X1EX21iy, ZoMBRORBNLBITHE v EE, K=—¥RH, 797 xrils
L0~ A ¥ - XHOKE LEHRE (BREHEE) OEETr 7 4 -1 2BF. 2hbo
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Fig. 1. Temperature profiles in sa- Fig. 2. Salinity (electrical conductivity) profiles
line lakes in the Dry Valleys. in saline lakes in the Dry Valleys. V:
V: Lake Vanda, BE: Lake Lake Vanda, BE: Lake Bonney east lobe,
Bonney east lobe, F: Lake F: Lake Fryxell, M: Lake Miers.

Fryxell, M: Lake Miers.
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2. BMEXE & BuRIEE

BEENDDIDFR (BUER) OFTETZHWLBENR LTS, ZO L5 AR E
TiL, —ROBNL LIRS > BRFBAKOBEIRS 2 EXHMOATVE0, EXREAD
FERE T DX, BELESBEOHMENCTACHA? > TEHWEE L, WCHELXTH
A2 > TEWHED 22 THS. MiBIIRBEALELIRIES (ZOBFIXE) D
FHBREDPRELI LS ) OZh X DX k&E L, —7, BETRIREL
SRLBH B OIBBREOTIRE. ZOERR, BIERN TOMMCEAEN LD
b YRR, BRERC IR, §iE CRINRERRCIRBINER P EL, i, WA
FRLUICERE T, BELESRECER 7R 7 4 —VCEEBEOE LIRS & LB
h, BEDORTE, HCHMRVWHM L OREEL BRI TS, BRI -T, HIEL
diffusive regime D ZE R, %L finger regime DGR EWIE 5 X 51T’z -7 (TURNER,
1973) .

K1 EX2nBHLNIRLSIT, P34 v—0E#i, o difusive regime o 245
RCBL, ~vAELE <1 T XHOMBRENREREL, EAERTHRUIhHEL
FHCILRTWD, (7 ) 7eA#ITx, REFCKE EESREOWE LT HITHES »
TER B BEENRORS., Lal, KR 4°C UTT, ESEEDS ZhEESL LWL
b, ZORETIXHKOMZIRFIIADHFEFHFOLELRS. LichiaT, K7 » 7
4 =M, RERRELIEIHRIBD L ELLRAHDT, I TORRL LI ERNT
%.)

D X 57 diffusive regime 1283 % BE RO RN 5 BEGHOBFZRIL, KSEHECIT
FERICIR D > TV B HLRED, DFWLBHEREAC L > Tk THEZESh, Thth
DOE T —EDORE LEHRE (MBI THTRY) 2EL £71rED0T fTbhic
(VERONIS, 1965 ; Baines and Gir, 1969). Z LT, ERHBEBT L T, #HILLAFRD
B IR B REEANC AR E & 72 5 R FRBORIT S hte, FEMIXARSE T 5 2%, T FIRRE
BROFEEZRET 2 4207 A =2 —HVTRDOLSLKIhD, gk, ~F2—2%
—PCEHC OV R LIL—§E L THT .

P+ T\ 27
= — ) —¢
Rq P Rs+(1+2‘)<1+ P> n e, (1)

C DR FRFEBM L CORMHITNLEEIIRBIN TH 20, EAFRGL LV H2BERE
5L, ENLAMPEETS. (EWLRWHFET S DO 2 OFRE, HoHuvE, X
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Table 1. Main symbols used in the paper.

p: WIKDOHEE AT: ETOREZ (FTHTEWL ZE)

c: HIKD 2 45: EToESBREZ (FTHATEWEXE)
x: B FIRERE Fu: BREE 2 MBDEI (ERED L ZE)
ks: DS TFIRBIERE P:v/k (75 v ¥

v: BhERE T: Ks/K

g: EIIHEE Ra: agdTh3/vk (v A Y —¥)

a: BEELCH BELELO R GUERGEE)| Rs: fgdShi /v GEvA Y —%)

B: EEETCH > BEEOFRHK R:: agFuht/pcvk? (75 o 27214 Y =)
h: EBORES

B VSADE R LI HE 3 OFR MR ENFET DD, & TREEZOBREFRI VO
THETS.)

2T, () ROEDLFADH VHEY, HLAH2RCHENTIHRREWEE, (1) KTk

D X5 tEEibIhd,

oLt e
EANFL L hRE W&, RPN BEREA 2R 5, —loEKTIL P=7~12,
7=0.01 THBN 5, 2) OELRXELL 0.9 THAB. Zoz ki, diffusive regime D2k
BRTR, RBEPENNCRELRCE VT, MRNEAZEENERLBD Z EERL
TEH, CORATRIZ2HZLOFHEDOOLDOTHS.

LTAHD, EORYPNTIREAEAPEBAEIRTW S e, Thixxo ¥ ¥ EEE
DISRRRORCHEAT S &, B o ERHPEPND Z WD B, LD Yusa(1977)
X, MEBATHELO—EOMI THAINDBEEEEL, FMoRBBCHLTRD XD
TsBRR R e,

P 27
R§=1—1_%Rs+ (1+r)<1+%>—4—7r4. (3)

TOHRIT 1) REF AU THBL, (1) RTWENCHILL T3 RIS THAICRE
E LI HEARBERTORKL, 3) RIMEBRBEL TV ABNEIRERTENI LS
W, TOBHRTHEZAITAREIRRS.

Slclc?, (3) RT, GUF2ENMBOBECHENTUNIKEBRTELLE, RO XHRH
LI 5.
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aFHh . P+T
pckfdS ~ 1+P

ERC, EUPATL LY RETHIE, FRRITHHRI M EEBZBELTWS LIRS,

(~0.9). 4)

3. BUEIHREBEOHEH

3.1. N HOBEE
THhETIThbhTERHOBRIENCERWBAE T VORRIC L T, ZOMTEHRE
PR B AEEE TRE IR L T\ 5 & RE I T\W% (Hoare, 1968; Yusa, 1972,
1975).

¥, 2 DEECIZHBOREELXZRD LY. FEERBT B RN LMREE LR
Bicd, MERETZANC S0 X 100cm DEIDOHERBICEHYIVICL, FDH LI DOWT
adT/B4S #EHETS. AT 3 &EBOLE L TEEIOEEZ, 45 3ENBEEZTHS.
¥, WKL Catt & Clm %Ry LT 5RRIEKLDOT, FHCHELABRARE o
LA BREETH S BEELORE f BRRBIBITAEET —x L hRd,

RKDBII adT/B4S DRI TH M %K 3 DEMUORKNIRT. RADOHED BRI
REENERTIEAMETHS. Fii, FEIREOFBHTX, 4T=45=0 0cdHZ D
REBXEATEY, AR >TWS., RebHALAR IO, TLEBWO 2 HEikT
NCDOENREMUCHBEL TS, ZORBERIL, BMORBH CRRFLLWTHAHS £T5
EZIE > TIFHETH P, RRFCHEERBERCET2NMOLERIBEL, ThET
KIThh TEREENTRRLTWA T & EHEBRITL.
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Fig. 3. Distribuions of adT/B34S (right) and aFuh/pck34S(left) in Lake Vanda.
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KRC, ALHERBCOWT, (4) RICRLICIRE aFrh/ockfdS OfE%RDS. ZhE¥TO
BIRIC L o T, ~vAHORFEIBEHTH D, Bz e A LEFRBIEVC E2RE
hTWw5b, LichoT, HMa@EBcRY) s & ¥, £HEIXLH XD THTH B KRERIN
SN2 AHELFAFOBC LT, TEANPDOMBAINZ LEELXD T ENTE LY. DK,
ZoHEBR/CETIVE, ThBEERIRT 3 BHER, HoRERIINLLT, ThHn»
BL7cbINSHBIENTERTES, LT, BHCIZEWMKOMEL, ZHEBOT
FrbomEE LTGELTES, ZoELHESE, FEFHEL L TO Fr kA LD
HEIRD, L, MECELLBHIBHFCRIRINS LT3,

Fu=Q0(e—77—e—1), 5

TZW, z AHEKTE?BH -&EBOME, Qo(=2.0x107*cal/cm?-s) (LK% %8B
THEFHO BHE, 7(=3.4x10"4cm™) 13K DO & HEE, d=6,100cm,

M 3 0EHILZHE BT OWTEHEI N aFuh/pckfdS OHFT, HEDOWRIIATRED
BRETHS. TORTLHBIIEALIR>TWAED, Uk aFgh/ockf4S fENERA L
B IDdDTHS., RATH\NIEROKE 7 v 7 4 — AT, BEEESIIRSIE 47 2— ¢
MR DOBACRERL TS, LLT, LOEWETD aFrh/pckf4S (B ERFELY 2,
FRRERELIKREL, —7F, ThIDTHTOERIFEETHIWV, ZOkdE, TR -
EREFIRCHEBEESR CIATERAREELTH Y, BRTIHENELDTRET, o
FHREIZEOTHS LERI NS, 2hil, BEPERNETT LVOWMEC L - TRE
ThTWikz LE—8T5.

3.2. v4Y¥—XHOHE

BeLL (1967) 13 Z OO BURTRAPEW T A EEEL, EAEILE ST X5 Mo
BTehr timlic. M1, N2BIUK4RKRLICKIEEEBEEX, BeL 23X
NOFHAMSTebDTHD. TOF—& XD, 12.2m LIEN diffusive regime O ZE B
BMThdz &rbnh, TOFEBATKERLENRE v 7 4 —VICEEEENREEZEL TV
5.

B 4 O gL 100 cm FHFE TR Y) - eBie oW CHB I hic adT/B4S DL HTH S
2, TRUAREERBACHS. 20X, ZoHlicks Ty, ETHOREZCE S
TeREEIMEBEOFELFAML L. ok, a & B IXAA v FEWKOMEE Bz,

wic, @) OWECX->THETTS. BeL OREZRYEETS L, FEECKTSE
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- v ! Fig. 4. Profiles of temperature and salinity
A i I- (left, after BELL, 1967), and distribu-
ol tions of adT/B4S (middle) and aFuh/
o] C 200 p8iem

pckPAS (right) in Lake Miers.
& OBWE Fr RN THEIRSTHASD.

Frp=Qe n?—Q¢, 0=z=d,, 1

=Qoe~nd1ee= 1240 _ Q. d1<zZds, (6)

ch Qoe—71d1°e_’11(d2—d1)_
T, z T ECRMAIEKOTE, d(=1,200cm) XiE#HRE 7:1(=0.7 Tk
1.0x 1072 cm™) DB DOE R, do(=1,400cm) 12 B EABEI BN HEL, 7:=10x 10" cm™,
KL Q 1X z=0 COHHDOMITHS. %7, QO HEF OKIE X OWIEDIRICRIT
Ihd HHET BMEYE- THMCiMTS EHEEI TS, BeLL X z2=0 B35
SEyo HEE% 500 7cuL 600 cal/cm?.year & BFE D, —F, Toru et al. (1967) OKIE
F—&i1z X% & 800cal/cm?-year & RESNS. T2 C, Fu B THhicoTUL, k
SEDED FREFRICHY TS Q=1.58, 1.90 3 L% 2.53%x 10 % cal/cm?s % i\ 7c,

PLEXWEHEIND aFuh/pckfdS DEIIRK 4 DEFH ORI 7w » b IRTWS., &HE

DEIX, 71, 72 BIXO Qo DHAFHRIC X 2o TWAWATfE LTS, MIRERS X
51, BERETHHBHACKI E-TW5,. BLIL, BEREEER COMIERED H
DAL TED, BSEREAERLTWBAEEDOD B Z EAVRB IS, LicdiaT,
HFBROLZEEE LI BELL OB €T AL, W SANDEERALEE RS 0d ARl
o0,

3.3. R=—HEHOES
A= —=EENX, FIA S v—ickiT 5 REF L BSNEWC, BN TOERES O
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%biﬁ?i@@?lﬁ?ﬁﬂghfbé LE2BbhT\5 (HoAre et al., 1964 ; SmrTCLIFFE and
BENSEMAN, 1964). M SOXKRELBEED 7 v 7 4 —MIEHOHRITTINIFI12A8H
CHEIR L0 THD (BEM, 1972). Tm B, D 14m EoEH diffusive regime o
BIERIIZ ST B2, # 9m BTEHBRE 72 7 4 — VI EWRERAR L5 DN,
FEEHEEIXZED DR is\.

X5 ENOEE, S0cm R TRY) > c#@RB 2o\ CD adT/B4S OHFHTHSB, T
NCORBERMEL DX B0/PEL, HUIERTERWEHEIND. ok, Zo#K
OALFAA BT UK DRI D T (YAMAGATA et al., 1967), a & B wiX¥gKOEx B
Wiz,

—7, ARFoEIE, (1) RXVFEIND Fu 3L aFuh/pckpdS fEDHFiT
5.

Fr=Qo(e 77 —e—72), (M
T I, Qo=3.35x10"%cal/cm2.s, =1.2x10"3cm™! F X z,=1,050cm (zc (I#IKT
H2 DR STCRRIREOREIAER).
aFgh/pckBdS X, adT/B4S HX VW SAKEDTREHS A, TNTHEHAMEI DX
BB, Th@x, F=—HoBKIBENCLELKERZ LTH ), BEoRELR

AaT/paS or ofyh/gcxpas
-3 o T°c 5 -001 0 0.05
T
|
|

T 1T 711 T ] v 1 T r 11
ice sheet

B S5 A=—WEPCrsIrRELBIECEE 7274 - (BEfD, 1972 ©X3),
B X0 adT/B4S (BH) & aFuh/pckB4S (AH) D/ F
Fig. 5. Profiles of temperature and salinity (left, after TORII et al., 1972), and
distributions adT/B4S (solid circles)y and oaFuh/pckBdS (hollow circles)
in Lake Bonney east lobe.
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NAEWE & EHKERBT S AHBEIVINI VW LD, SRITERTE LW ERBHRS
s,

LIBTEE 1 (Yusa, 1975), 1970~71 £ FFLRBE VELFE I LTS Im HEE D
RNENBEORE L, 1972~73 FEFRCFAUCHEI TRDOONC KB T v 7 4 =20 T
HicHMOFEE 2 B (Torn ef al,, 1975 OF XN 6 BIR), ZTOMSE CHMERHAERL
TWBD TRV EE Lo, TIRBOLAEERIGENTHS. Ik, TV
W S0cm BB TRIEIH, Lard, BIEA7e—-70RI(H 0em EnhE
WOT, XYM WCERE LR Y oM T A BRI e EBbhS. L,
S ELTL, HBLEHLDTRET, BPES OMRLY) FRBCXE I, HOZHR
X, 3LBHHELTDH, ThBREEETI/WTHAS.

P EFRNTER LI, aFuh/ockfdS (IABRE TR Y LI 7e$XT o R # A e i
EThrh, HROEZRESL adT/B4S 12, K=—-H0DL5CRELLHREBEEZL TS
RCDOZBFHTHS X H1CBbhs.

4. IREHAYEEXITE DBRIGI

AV EHOBICTHETEO—RE LT, WXKEEAT5 AMNBEOEEAESRAS R, H
EDTdIL, BEAESTRNOB T 7 » 7 AR HEPKTEHCREL, Thd bo it BB
DOHE MV 2 —2—RAH LA, SAMET 1971412 28 32531 B ¥ TD 4 ART
H5.

K 6w, BohiciL@Fo—MumLi. 8477 » 7 AFHL A SR LTRSS L,
RBOEMEM £ - T ECRITLHMRERERNLCTHS. R LECLELRD 14K L
ISEREHDOM L WELNE, EZRZRWDZEOFRTH S0, Thiizjhc, WHERMonh

my
o L R T T S IR
NI T~k ]
o sy
17 115 15 14 13 12 n 1lo 931 DE?: 197} !6 5 1]. g L 1‘ é

6 19714212 A 31 BieS v I CHRAI N IEIK TR CTOR T 5 » 7 AFE
Fig. 6. Heat flux chart obtained at the lower surface of the lake ice in Lake Vanda,
December 31, 1971.
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REPA—R—R=ALTWBDONBARDL., ZTORTII~ISpoMIcHfmL, FThH
R2ARAMO L ORERAMCER LTS, S0 X)) iR HETORETUTE o7 &
O, KTORBHEDOLDTHS., ZOMOKEBERXTHCHI > TRV D, #K
ZBLTHEIC ERE OBOWhRS D, MRENITH» b0 BfioRE & E2 528k
Uy,

B7 5y 7 AGREV-SAMFEOWKE BELRBEL TS5, ThI)hTH 25~50
cm O EFTIIKED 4°C 2#f % C diffusive regime OBEHRRB L/roTWW5b, T OHEH
O aFuh/pckfdS {Eix 0.80~1.27 LRkDbHh, (4 RN i, RE1AFETHEFR
RICE. 20 X5 ARTHRBPIRMELREL, TOoRM T 3XkAcxv5E2bh, 8
BF—x XD 19.8~26.2 HLIHEIRD.

3(1+P) (8)

T=27 W

C OIREICHEYS, RO EE2 DRI h 22 EEBH L, TOoRL @) RTELDLRS
B0 1/2 Licd Z EREbRTWS (Yusa, 1977). Licdi->T, FHIWDEFORE
DAL 9.9~13.2 HTH5. MeIAbhB/NEBORM 2M3hi X —HKL, &
BPBERMC X5 L LTHATAZ LN TE S,

5. v AHBEEROMBLER

N4 AV—DEEHOEHRER, —RCTHIREEL, FRERIZTLALEKFETH
5, 20Xy eBABRICKESE, EAMNERCBHI RV, 5 WETFER ok
B o ki, BEOHBEHACEE > K[REEC X > TEBOMKKMNTAL, LD
BROWEIC X » T, BEDESBESMIHEIN I LW EZ A RE I T3 (WiLson,
1964). A~ v AYERBMOESRE T r 7 4 =X, ZDOXIREZR I >Thinh LH
Bk, HILWESEBET — 212 L, 900 £/ BORIKKDOHAN B - & HEE
Ens. |

ZORLE, MIZESICX > TMBAI AT TEL. ZOBERT, BT diffusive re-
gime DEUERIBH S h, WM @) RO BENMAR O BRMELS 2 % RBAER S
hT HREGHFICE SR BRSNS, b LARSERET, BoWREs S TEEOA
CXEIh5 &ThiE, BED XD BEREH> v AT, 100°0CEL % X5 kiR
PHE LD, Lo, MEOTMHORME T, HRUROESRE & LOAWINE i
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0 5 ¢ 8
10k ]
1
20} H -
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(A
30F 5 ~
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B 7 AvaEcsits 2R ERORMEERA. KiE
X BT X B InZAERLAE O FH
50F ' 7] Fig. 7. An example of numerical experiment of
thermosolutal convection in Lake Vanda.
50 | Numerals are the number of years after the

m beginning of solar heating.

BDIT, BV RVCEHCRTSERER L EEL DD, R TIIRREECH T 56
DT TFAGTEERTH DD, BKKTA,» DRERICE, T TERMRTEETE LT &2
ARINTND,

DT ik, BEkE UTOIEBBRED, HFrvinb, XIERD VSANEBITL
T LEFERL, £ORDRKRIIZNZER FTERETE V., BEOCHE & Wi
Dyie b ORPECHIc o THERIhTWie & T, &EARIIHIERL QeBh, ZoE
23°C BErd LI nsd. ChIIBERNIh T2 KEELZEEAE—FHT S (Yusa,
1975). TR X 3 BERTL, AVABOKRILLAKEBTHS LMBRTBZ L
bTEB.

BUERIN AR O G2 R THEE aFuh/pckB4S 1%, RAShC X 5 BItho» 3 B &
CHENBEARMC X > THRES. BED v AHERBR T, EHEBEARICETHS
IBFBEIVNI VDI, SRR TERLV. LrL, ESREARIIEHROERT X
> TRBRNIR > TRLAANRDSD. Lich T, aFuh/pckBdS EIIREKEL LD
DWIRIZEBHICE WA RMBROFHEVRERINDTHA 5. KX, EEHKIT
LENBET =7 4 — I X aFuh/pckfdS EOETFHERT. 1L, ZELEDRH
VIEROKKTEAREE U, BIAKMEIARE (LichioTFag dFRE) L. Rbh3 X5k, K
B CRMFEEDSGUPER I N DL, 1 TEUERETZ» b, BIEOHKAIRIch
Ry, Thnrbd, »ich ot ic > THREHAO T H~DIE KL, #LEoli
EAMCdREREHILTHS 5.
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0 oRh/fpexpas g

o

8 SNy AHERBRTLEMREORMEL
aFgh/pckpdS DZEALTF.
D:500 &, @:8004% @: 1,000 4,
@: 5,000 &£, ®: 10,000 &£, MDA\ E
BRIBREDOTe 74—

Flg 8. Calculated profiles af salinity with the
observation data, and the predicted change
of aFuh/pckB4S in Lake Vanda.

L 5 ! @ : 500 years, @.: 800 years, @ : 1,000

micro mho/cm years, @ : 5,000 years, ® : 10,000 years.

o

meters above bottom
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AR LicX o, ENBEAROTIC LS aFgh/pckBdS HOB L EFCD 5L D
LichDTHS. Thdx, RS ERT COBENTORERITIL, HIKMDOET 2
IORERHREB IIFTTHAI.
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Appendix. Measurements of density of lake water in Lake Vanda.
(Values of electrical conductivity are corrected at 18°C.)

() BKRIEHEE 4.35x 102 ug/cm (i) BRISEE 8.50x 102 gg/cm
B ECO| % E@/cm) B ECO| % E@g/md
0.7 1.000114 0.8 1,000330
2.0 1.000155 2.8 1.000392
3.9 1.000175 4.4 1.000402
5.3 1.000172 5.6 1.000375
7.6 1.000103 7.7 1.000285
10.5 0.999886 10.4 1.000083
12.4 0.999690 12.6 0.999849
15.2 0.999319 15.1 0.999505
17.2 0.998989 17.4 0.999127

20.1 0.998432 20.0 0.998628 - - -
2.2 0.997940 2.2 0.998143
25.0 0.997270 2.9 0.997487
28.6 0.996250 2.5 0.996775
(i) EXGEE 1.62x 103 ug/cm (iv) BLKEHEE 5.35x10° ug/cm
B ECO| % EK(g/md) B ECO| % E(g/md
0.8 1.000747 0.9 1.002728
2.6 1.000795 3.6 1.002780
4.0 1.000798 5.2 1.002762
5.7 1.000784 7.9 1.002676
8.0 1.000678 10.4 1.002494
10.4 1.000495 12.8 1.002273
12.7 1.000241 15.0 1.001988
15.0 0.999935 17.4 1.001644
17.5 0.999522 20.0 1.001200
20.1 0.999020 2.2 1.000777
2.4 0.998504 24.9 1.000155
25.0 0.997872 28.0 0.999337
28.0 0.997040




168

mofE & A

(v) BRIZEE 4.16x 10t ug/cm

CRamRE st

i) BRIEERE 8.16x10¢ ug/cm

B ECC| # £ (g/cmd B ECO| % E(E/my
0.7 1.026914 0.5 | 1.060888
3.4 1.026771 3.0 1.060568
5.6 1.026611 5.5 1.060186
7.7 1.026383 7.6 1.059833

10.7 1.026000 10.4 1.059248
12.7 1.025658 12.6 1.058775
15.2 1.025189 15.2 1.058153
17.2 1.024779 17.5 1.057549
19.9 1.024128 19.8 1.056877
21.9 1.023626 2.1 1.056208
24.6 1.022886 24.8 1.055360
28.2 1.021788 28.2 1.054196
(vii) EREEE 1.24x10° ug/cm
B ECO| % & (g/cms)% B  ECO| # K (g/md)

0.4 1.098439 15.0 1.094745

2.8 1.097932 17.3 1.094082

5.2 1.097364 20.0 1.093174

7.6 1.096789 2.0 1.092484

10.5 1.096079 24.8 1.091498

12.6 1.095474 28.8 1.090027




