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Abstract

Reconnaissance of Lake Miers i the Dry
Valley region, Victoria Land was made by a
summer party supported by the U. S. National
Science Foundation This report summarizes
the description of occurrence and character-
istics of the crystalline salt deposits found on
and beneath the moramns on the bottom of
the Miers Valley, in this report these depo-
sits are called ‘evaporites’ although the
mechamism of the formation of these deposits
1s still obscure.

The main characteristics of the chimate
in the Dry Valley are quite arid condition
and comparatively high temperatures in sum-

mer and strong wind, which are considered

to be ascribed chiefly to the low albedo of
widely exposed rocks to the insolation 1n
summer and the compressional effect (pseudo-
foehn phenomenon) of katabatic wind. These
circumstances may have a close relation to
the mechanmism of formation of the evaporites.
The Miers Valley was once covered with
glaciers and by the retreat of the glaciers the
U-shaped valley was formed, the floor of
which being widely covered with moraines.
The moraines are composed of undifferentiat-
ed material of the Koetthtz Glacier origin,
which was grouped 1nto four types by BLank®.

The moraines are quite flat in part, sug-
gesting a levelling action of water (lake

water?). Patterned ground 1s commonly de-
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veloped 1n the moraines Lake Miers 1s located
at the bottom of the valley and ill-defined
old strand lines of the lake can be observed
The lake water 1s not saline probably because
of the presence of an outlet stream.

The evaporites can be grouped 1nto three
(1) plate-
like aggregates of crystals spread over the
flat morammes (Sample Nos. 65M60, 65M80,
65M90, 65M1001, 65M1002, Photo 3), (2)
cloddy crystal aggregates on the ridge of

types by the mode of occurrence

moraines, some of which lLe directly on the
core of 1ice (Sample Nos 65M30, 65M402,
65M401, Photo. 4) and, (3) horizontal layers
interbedded with moraines, exposed on the
flank of a gorge which was formed by down-
cutting of an outlet stream (Sample Nos 65
M501, 65M502, 65M503, 65M504, 65M506,
Photo 5)

Samples of the deposits were analyzed

mineralogically and chemically X-ray dif-

(2110) (et

fraction pattern and emission spectrogram
were also taken. The result revealed the pre-
sence of the following four evaporites gyp-
sum CaSO,+2H,0, calcite CaCOj;, mirabilite
Na,SO;-10H;O and thenardite Na,SO; Some
of the deposits were found to be the mixtures
of gypsum--calcite or mirabilite +thenardite
and some others contained more or less quartz,
feldspar and amorphous minerals (Table 4)
Chemical analysis of four samples(Table 5)
also confirmed that the main components are
gypsum, calcite, murabihite and thenardite

Trace impurities 1n these crystals were detect-
ed by spectrographic analysis as shown in
Table 6, indicating the prescnce of strontium
in calcrum minerals and calcium fluoride and
barium 1n calcite Crystalline mirabilite sample
was found extraordinarily pure, showing no
indication of impurities other than traces of

aluminum, magnesium and calcium
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2. RMER I UHIPREREICOWT

a) & & &
Victoria Land OfREHIKIC $1T % BEO KEBAHEIE DA THILOT, ALITH
% McMurdo i (EALE 65km) OEfl% % 2 &, Table 1 D H TH 2.

Table 1. Chmatic data at McMurdo Station, Antarctica®

Jan. | Feb. | Mar. | Apr | May | June | July | Aug. Sept.. Oct. | Nov. | Dec. | Year

A%ngfnp' -3.3|-8.9 |-19.4 |-21.1 |-22.8 |-23.9 |-27.2 |-28.3 |-23.3 |-20.0 | -8.9 | 3.9 |-17.8
Wind
speed 10.2 | 12.9| 15.5 | 12.4 | 12.8 | 18.4 | 12.3 | 10.8 | 13.2 | 11.6 | 10.0 | 10.4 | 12.1
(knots)

Snow fall
(mm of | 11 12 6 7 10 7 5 9 10 7 5 10 100
water)

*  Mean values from March 1956 to June 1963 after U. S. Navy Weather Research Facility.

Dry Valley #ifff &, McMurdo fith & 12 51T 2 KEEZOFEITAZ L O TIIR &
E2 bR 22, ZhE TOREDP, EEL0E,AENM P OB 5, Dry Valley
il O SR O\NT, 2,3 OERIEHT - LN TE 3.

39, Dl LLEFTR, RUBEENBFIC L > TED bR DK REA LA L, H
et E 1.2m T, 0°CC L ETHBZ 235, 5°C %z 52 L4 H 5. ANcINO IT X
g, 239°C w5 EmRiEs GRS NIz E WS,

KA, Fio, KED L—EORNE FRERAIKEEATEICAET 2HBC L - TLR0H
DHERBLLV. Tibb, 12AXK2S 1 AFDORMECIX, BHOKEK»HORE, B
H D Ross ggosHOR L Tik, B ONCKIR $IBEICENRD b, BIEIX X VIEBENEL
SJURTEDTH Y, BEXEOHTHDZ A%\, Lake Vanda (35T = LIREFEETH
steny, BIEMEBENKEKISHE VB TR 2 E2EERTIUE, SRS HERSVO
X, BEORST X 2ARICHKT HE), KEEALICIL 2REN NS TV BHE1H
2X5Bbhs. hhd 7 =—vBISR (Pseudo-foehn)” & TH W SREERIC L -
T, HAEELETT 2.

=BOCwH#HEORFE (&1 Wright Valley iz W T HLWAY) KXo TxraEhd
BOFERL, i, ZOMBOSENEED 1 5 ThHs. EEOLHHEEFRIC X 2H13E
HOEDOSTIRD L5, 87 = — VBRI X 258 L, BB, ZOMEAZZRL T, (<KRE
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FITIIKE DZETE, HIETRHMTE ¥, Dry Valley offfric KELFLELTWAH LWL
I9.

b) T2 3 5

Koettlitz Glacier @t Jj, Royal Society Range oFifllicit, <21 o UFER1DH
5. Zhbo 1oh Mers Valley T %. Miers Valley 1, 22Tk Koetthitz Glacier
7 BT Bki=e, Royal Society Range 72 bH i 27K X » Tha b Tk b, &
DEDRMOEGR & & BT, TEREC/RifAE 7s E2 b ie AIEA 5 TH B S e 20 BERA
T BT TG T A RBOEL — VA BHIE LD HICE -1 B ~FsR L1k
L, Bz oG LcokE %, Miers Glacier 35 X of Adams Glacier & LT LTE b,
FRBOKRMORBEO/MOKALL, FEO 1IN tofc 2z Sntok il Lake Miers #iH#E L
T (Photo. 1). k&g Koetthtz Glacier § oM LC, 7T Mers Valley
ORI\ T, @) KA X T, Ross Ice Shelf jcin i UIw HI24 &g
L.

Zieiy Lake Muess 30 AL £ THWE L OFGE L By — VidEbit, H SR
I EAEFRBL QoL Gk AL P4 BRUS X, KERITH 1 7s, FHEE RN
X AUEAtDIZN (Wi B riegel and basin) (Xido B T OMiED T L — v
Brank® (= Iy, undidferentiated morame & X4 ODIEA, MR 4 D12 X5
x 1t Koetthtz Glacier o2 v —vinhb 755 T W, Miers Valley i Ti%, [ id
undiffecrentiated moramne, o M,, TFHDO M, & I O/NAIED M, 0570 b &0 5.
Koetthtz Glacier i2d1zkd % M, ks Jof M, oFcqiicik, FH L Ko 2w M,
DM, HETHBEZANM Y AL (Photo. 2), /PNXWERAEHE Lizd oA &R
(97T, KL DEINC L 5 TUILATEEINIc X S eBEAZ /R L T % 20 BE))
W, T2 DA X 572K D) TH B ARER - Aol ZA I FfeLich =2
A 7HFOERMNME, FTHoto W HaFHUIE Ty HIBICHRT, 408 A, —
ST OCEIC X 2 AL L # 2 T <. 0, Aol L indbe TWBTHSH. It
ks, SEAmO Lo, BkelT ser—volEifrdins b, b2k h EHETHs T,
— DDA MNELE 5. M, £&n 5 Lok, Miers Valley T e gL, MyiclhL
TEDRRICEATHD KPOWMPEEI Licy PAR—n b H 0, KESIEATRC KA
b o7z Vv —v (1ce-cored moramme) THaHHLW. M, LE T34 ooficik, &
BrXolm Fekrndabonhsd I MBI Mz /00, JKEZD LT MOt C
WBDT, M, b M, OEORRICA Z2vb i fods, M, M, M, ik, Koet-
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Fig. 2-1. Muers Valley. After the geologic map by BLanxk et al (1963), shightly modified by the authors.
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Table 2. Chemucal components of the lake and wn flow waters (mgll)

St No ' Depth (m)|} K Na Ca Mg cl SO,
I R N D Y S —
Inflow water 10 <1 15.2 0.6 3.5 2.0
Lake waters
Ml 8.5 2.5 3 16.6 23 5.6 3.1
Ml 12.5 2.4 3 16.7 2.7 5.5 4.1
Ml 17 2.6 2 28.8 2.3 6.3 2.9
M1 19.5 3.4 <1 40.0 2.9 6.5 1.7
M2 8.5 2.6 3 16.6 16 68 5.3
M2 11.5 2.5 3 15.6 1.8 45 3.1
M2 15 2.4 3 17.7 2.0 4.8 3.3
M2 16 2.6 2 24.7 2.1 5.0 31

thtz Glacier 23R Lo0, IHUZM L7cHERDTH 5 L ST 5h, TEITRA 7 &
LM, X oide (M § LS I Hueandmnic) Ev—vo ke, M, 7 Hiic 53
FRiehBrL D EEES NS

Lake Miers i, 22 2RUCOWIPNT B ZKMEH T H D05, HIIXSI L THE L O T
W (New Zcaland fFo R~y v 27357, 16.5m 35 L o8 20.5m 2w 5 (A B Tuw3).
AT LR b s S A DR OB S L YHAI E & 5\ 5 BIRIC 5 2 2530
mebITo e, WO, BUKKIC L > T, 774 2 0 Rkl @] GiEladh 270 &
NTW2 #@rb TN, MlIREV—vERUS Tl h, MAEMZERTKITIEEA LD
Wwhhiehotch AFBTBLR T L dH o 1), KTOZETIE L Tl X Ut
TEMUTHRA b s b ot Bbhs Bo ko nic i@ LT, Dry Valley off
DI LT, @R ORI L < Ay (Table 2)

Z OGN (Miers River & {E#) 1%, BIRO TV~ VICU)DAA THEWGZDLD,
BN EOTHETE A 2 B L T B AEEO S XX VIR ) TEE D, FiCikldm
WZ DL 9IS C, NXVIEREZET 5 NI EE oBRERIO L 2 Hr L =
AITHEZE 2 B> T, BEA 1T - Tk D, BEEIIHH L7 LT 5. (AR o &b -2,
BRA ZT TV BRIOMS L, MERRTEAETEEL Cuiwas, 1 HTEDRED
L DR Bl

Z DMK OFERIL, Brank® SoMiEFEIC S e KREGEL T X B i (kR < T
800ft.) ML LT Hus, ADWMENDS Fig. 2D X 5T sny, ZOEXITEOEL H40

~50m T AT L
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3. EHEHEY (Evaporites) &2\ T

a) B ®

Bonicitmt, WThiFEROEV~vhIRFET 5D TH- T, HEMDFERT,
=g bhs. F11E, MyIKETHHEAIN TV —VOERBALNELDOTH
5T, BV~ VOBOMRROERDOESGEIEEL, HANIREI I S THMT
% (Photo. 3). 65M60, 65M80, 65M90, 65M1001, 65M1002 5= Mic|@ 5. 4 21{E
WINBER PN I W= 2 BT L 2 A, D hELMATASLOT, FLWERIIL, =V
~VOBNRVETH B, BEEMOERL T 5 & 2 AILKA~KBEONMURELE L
T, BHPLENLESDIEETHS (Photo. 4). 65M30, 65M401, 65M402 7 FHic/B3
BHS, HEED B LiTly, 60M402 ORESFTTIIEES S 80cm 12 X OFTHH O Fic,
VeV DK EE L DN BKBEEEL THETHI L THS. Hido X5, ZoELV —
Vi, KR LOMT M iBlTw 528, M, X heoduabanhiiowe. #3101, sr—
vORECIAFT 2L 0T, o Miers River 232V — v ZA THR L G,
K6 15m 38 LD &2 ARTEHL Tl O TH B (Photo. 5). 65M501~65M50475 %
NTHAH., KHYLBREIL T, FHHOEGHRVFEL, XoBEkL i, Art k4
Bh LT h Eicadbnsg. ZOBOETE IOCELE, 2ith#larnEEr o
e, vt (REERA»BID) Diddbhic. ZOBIY EADEV~vDOEZILE
B LB okehy, SLTEWLOTIIRWH LWL, BHL, ZoBxaher—v (M,
) ok, HLuwEr—v (M) & LT a3 DEARBILES. 60M70 1%, {HE <
DEV—VREHL TWick@QoOmEY T, Evaporite SIIFFELZ ENTERVWLEDTH 5S.
b) FRtORI & FERSE

BEHC L o3kl Table 3 1RT 16 ThH - 7o, B Im, BEERT ETHL D,
Bz hxGisbob bHoten’, ZLRBIREYD Vis @0 EEHRThoe £
DL, At EicFEAG, MK SR REROE T ) TH B 65M30,65M402, 65M80,
65M90, [l U < Ffa, HETHka s LT\ % 65M4l & 65M1002, #ipafe, fk: CTHok
FXER A A LT % 65M60, X IREBETH 55, AU FIRREZEL Tk b, ©OF
W 65M1001 35 X OF 65M1002 o> 1 & K fE 4« Db DA D 5. Fiz, ZDIFH 65M504, 65
M503, 65M502 7 & IZHIK:, FEH, FoR T FoEmMIIBAI L IThicil it FoE &2
B, Fie, AUBO EHoO 65M501 7z KX AGAEBRRO/IMEROZ L bish, FRLE
s> 65MB06 7o I3 _EFTEARIR & HER OFEF DA X D 7n o T 5. 65MT70 12 k486,
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Table 3 Description of the evaporites found wn the Maers Valley.

Sample Locality and occurrence Localty Colour Gram Crystal
No in Fig.2 size aggregates
65M2S Bottom sediment collected at I gray fine muddy
Hole M-2, L. Muers
65M 30 D white coarse | scaly
65M401 Evaporites on a small ridge of E white coarse | cloddy
moraine
65M402 E white, coarse | scaly
yellowish gray
65M501 A seam of evaporites on the flank H white fine finely powdered
of the valley wall 15m above the
65M502 valley floor The seam 1s divided H white fine cloddy
65M503 apparently nto four layers, H white, semi- coarse | granular
J namely 1,2,3,4 from upper to transparent
65M504 lower H brownish gray | coarse | granular
65M505 Fine sand and silt layer upon H yellowish fine powdered
a seam of evaporites gray, white
65M506 A block of a seam of evaporites H brownish gray, | fine, cloddy
whitish gray coarse
65M 60 Evaporites on the flat surface of G white {ine platy
moraine !
65M 70 Reddish brown deposit on the F reddish brown | fine powdered
flat surface of moraine near the
outlet stream
65M 80 B pure white coarse | scaly
65M 90 ‘ Evaporites on the flat surface A white coarse | cloddy
65M1001 J of moraine C brownish gray | fine platy
65M 1002 G yellowish gray, | fine, platy
yellowish white | coarse

W AR DWE X D Te - T 5.

AURHEIIRF A AT, T & 20 FRaRil 0 O R a B ER GER L T B L TL
TOMECHL 7. D 5 IR D X St 5 L SETHATHL0LH50
T, ThOEGEO E Ty I, LEXDIUTAEEMCBRITT S L 5L

| S IR X s E0 0L, XIPBREHERIC X b Z DY E D [FE
AT, TS BB EERBLDOR X BATILESH EHITHT x> T, ThEh
DYEHEEBERIRDBD TH 5.

Ak X fgEdrkiy, Cu-target, Ni-filter, 35KVP, 15mA, sht: 1°-1°-02mm, scale
factor:16, multipler 1, time constant 4 sec. T{j7g- 7.

(LA LR DU ARFE T Z BT X DD LB, TeBBAET2VED
L DR fodd, BEHEFTNTK OREED b D) ¥ 71k 5 %5 (CLAELSFD b o) £ 10
oy (CLEIER) CTHBMRL, T, TNEMEEL L. ZoBkRe>wT, Ca, Mg
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12 EDTA e, Na, Kizgka#s Felta, o ¥y oaick shaE R, SO,
EFRIR-SY v AMC X AEBEL LR T VY v S I X BNy v Al ER, Cl 1255
FREE e X vKBIic X 2k, CO, BB X »7c. ¥k, XS
X BHERS OBUEL EERFEPFIRZ TS W T eb 0T, B QF-60 /5
% BRBEEGIOCE, ER 350V, S5Amp., FEREESR, AV » M 6/1000mm, FEiH
S, FvxARV 7wl TAELK

Table 4. Maneralogically wdents faed evaporites in the Maers Valley.

Group Locality Identified minerals

Evaporites on the flat
surface of a levelled
moraine

Gypsum CaSO,-2H,O (65M60, 65M80, 65M90, 65M1002)
Calcite CaCO; (65M1001)

Reddish brown deposit
near the outlet stream

Gypsum + Quartz + Feldspar + Limonite + Amorphous
minerals (65M70)

Evaporites on a ridge
of a moraimne

Gypsum (65M30, 65M402)
| Gypsum + Calcite (65M401)

A seam of evaporites on
the flank of the wvalley
wall

Thenardite Na,SO, (65M501, 65M502, 65M506 powder)
Mirabilite NaySO4e10H,O (65M506 crystal, 65M504)
Mirabilite + Thenardite (65M503)

Quartz +Feldspar + Amorphous minerals (65M505)

Bottom sediment of
Lake Miers

Quartz +Feldspar + Amorphous minerals (65M2S)

o % B’

7R

XX e X 2FEDHER, TERYIMILKOIFEIEL, TOREGWI VichHZ & ¥
L7z, A%,
1) 65M30, 65M40, 656M60, 65M80, 65M90, 66M1002 7+ &, FHAE=L ~VHEE

% 7213 moraine ridge ED#EET HBAVRLIR O BB 0o 1oy, Zh bk Table 4
hRTZEL, wFhiFE LT Gypsum (CaSO,2H,0) X hicosTkh,
L, 20N %a ML T2 L0035 52 L HHH L.

1) 65M1001 o Fhgk DidkHE, F& LT Calcite (CaCO,) DfEfa L hins T 5.
7e3¥s, 60M401 £\~ 5 moraine ridge DE B DL Gypsum (CaSO,.2H,0) & Calcite
(CaCOy) oMmEMBE LA DTHY, F7, 65MI001, 65M1002 A F—FD LT DAL
BlRicoTWAZ nbl, ZOHIKTIE, ZALEEHOBITIZFEELBERYE DL LD L

EZHNS.
ui) ¥ 7s, 65M504 0 I 5 7z Miers River o [fE L 0 15m & _EIcg@zH LT\ 25EHBEO

o i,
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Mirabilite
(J M/\S min exposure
i
1 V\A Q(P min exposure

|
|
|
|
i
|

J;JLJM

i
(I 60 min exposure

Thenardite

% 15 2 % 0 %

Fig 3 Vanatwn of X-ray diffraction
pattern showwng the dehydration of
marablite on exposure to avr

H,O # & Lol & A Effilec Gypsum (CaSO,-2H,0) ¢ = iz

kb, ¥, 6MI1001 ik Ca &

CO; #Fl/r& L, #-To Mg, Na,
(CaCOy) X hieoTkh, Fic, 6IMO06(HdHEL)

o AN LR (2118) (Tatmekt
Tz iz Mirabihite (Na,SO,- 10H,O) 77 7E
THZ LML

W) & BICE—fE o ROk 65M501,
65M502 7¢ &% Na,SO; o4k T H %5 The-
nardite TH o7z, Fiho, ZOEHEOFHRMIEIC
Btz % 65M303 » Ak Mirabilite X Thenar-
dite DFEDRAET H A 2 b L.
Mirabilite (Na,SO,- 10H,O) 13 ST AIED
fedh, BT BT L e D ORA i
B ENHINL 72T (Fig. 3), Wi s
Th, TOLJENL DL DTN EH T &
BEHCAMBEEI N LI ETHS.

v) Miers River o afyit 3 < icHelg L
FRH DY 65M70 132% O S hIEdhE
b DTH B, Gypsum, Quartz, Feldspar
Ie EnDEREEL TN S,

v1) Miers Z DR JE (65M2S) 12K F1t, U8
4:C, X ez Quartz,
Dl bt Bh, RIS REO L O ThH
7. F7260M50 o g 4 ¥ A fine sand
b I ERERCRR TS - 7.

(b= H1ir Table S W@/R L7z 4 #ic-D &
1772, Table 5 7.5 66M402 3. Ca, SO,
#3720 Na #E1L T

Feldspar % oAt

e &% Calcite

7) & 65MS06 (FEBAT) Lk

TRl > &b oo, Fiih Mirabihte Na,SO,-10H,O % X 080K TH

% Thenardite Na,SO, T#H 7. 7k, Thenardite I {, ETD K7

TH DD,

7o b ODRDANEFILEEEN T B0,

ZAUIRER AR T B EFELTIWTHA 5.
ZHUTZ Ol &b R AR & F AR T

MmEEFNTNHL9
65M1001 » 65M306 »i%, 7»

HHDT, TOREEINMET, MMBLDERIYIE D DTN ot &5 2 B b,
Yoo oiidi Table 6 (/R340 T, ZHIC X h & E2 gk N7z FRLF LLSF DL
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Table 5 Chemical composition of the evaporites found in the Miers Valley.

1966) (2119)

Bl Victoria Land @ Dry Valley 2R &

11

Sample No 65M402 65M1001 ff;\’lsti?‘s f)il\vfggf
Ca wt % 23.08 32. 81 tr tr
Mg 0. 00 0.47 0.00 0.00
Na 0.17 0. 64 13. 38 26. 29
K tr. 0.20 0.00 tr
Fe 0.02 0.75 | 0.00 0.00
cl tr. 0.04 | 0.06 0. 40
SO, 55. 26 0.00 28. 89 55.95
CO3; 0.15 48.85 — —
H,O 20.95 1.84 55. 44 9.83
Insol res. 0.03 12.58 0.21 9.23
Ca mol. ratio 1.00 1.00 — —
Mg 0.00 0.02 0. 00 0.00
Na 0.01 0.03 2.00 2.00
K — 0.00 0.00 —
Fe 0.00 0.02 0.00 0.00
Cl — 0.00 0.00 0.02
SO, 1.00 0.00 1.04 1.02
CO; 0.04 1.00 — —
H,O 2.02 0.13 10. 58 0. 96
Table 6. Qualitatwe analysis of the evaporites by spectrographic method
Sample No. 65M402 65M1001 Sf;‘g{ﬁ ggﬁﬁgf 65M70
Na + + +++ +++ o
Ca +++ +++ + + +
Mg ++ +++ + - ++
Al + ++ + + ++
Si + ++ - - +++
Fe - + - - ++
Mn - + — + +
B — + — — +
Sr ++ ++ - + +
N1 — + — — +
T - + — + +
Cu * + - + +
Ba - + -~ - _
CaF = ++ — - _

+ ++, ++, +, &, —, represent the intensity of spectral lines n

the decreasing order.
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