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Secondary Minerals from the Drilling Cores of DVDP 3 (Ross Island)
and 6 (Lake Vida)

Hideki MoRikawa*, Ichiro MINATO*, Joyo Ossaka** and Kunihiko WATANUKI***

Abstract: The secondary minerals were collected from the drilling
cores of DVDP 3 (Ross Island) and DVDP 6 (Lake Vida) and were investi-
gated by the powder X-ray diffraction method. In No.3 core the identified
minerals are calcite, aragonite, thenardite, milabilite, gypsum, nesquehonite
and thaumasite. In No. 6 core the identified minerals are calcite, aragonite,
gypsum, chlorite, laumontite, chabazite, sericite, montmorillonite, prehnite
and flourite. The mineral assemblage and the unusual distribution of some
minerals may suggest the environments of the sedimentation of the rock and
soil. The evaporites and secondary minerals around Lake Vida were also
identified and gypsum, calcite, thenardite, halite, sodium niter, prehnite
laumontite and chlorite were found. No correlation was noticed between the
secondary minerals from No. 6 drilling core and those around Lake Vida.
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1973-74 DVDP 2}i& (Dry Valley Drilling Project) Tl 8 H S35\~ THHI A Thh i
2%, I, MBEKOWAIL, No. 3 (mAE) XU No. 6 (4 £i) ofElcBmL, +—
Vv 7 a7 - REREYEEFR LU, UL < 7 <~ — Vo v — L ERE
FRMRBICE T, WK X BEFEC X Y EPWEORELTT > 2. —FoRhT2WTX
HRCRDLR BB OREEIT o7, i, Y4 FHALC THERLICERTEY
oW AR HEDORELR T ok, AT X o TE, X HRRERSHTRILFER
BREHALTCREL, 5 VIEERZAVCTHELCS DLW TREL .

2. DVDP 3 (rAF) 27 —FROZREBRIMY

2.1. RESN=TEY ,

DVDP 3 (3 197349 H21R XD 10 A 19 HE T, wRAE <7 ~<— FHHM Y — VHIIRE
FHRAZOIELL TN HEE T, 8lm DEICEL TS, ZOEHILSET -7 No.
1 35 No. 8 T 8RDEHOFT—FR D TDH%.

Kvie and Treves (1974) 12 X% &, ZOHR— ) v/ a7 - EAMKIE KEL 53T
4OEING., HE 9.4m X h 64.40m FT1X, 6BOBHEMIIARD, Thbik
3T hawaiite 2>5H 7> TWw5b, 64.40m X b 95.16 m % Tid augite-kaersutite basalt
Mbih, 95.16m X 166.83m * T3, olivine-augite 235705 4 BOBETRE 2 BORE
BE XD hicoTUWWA, 166.83m X » 381.00m % Tl hyaloclastite X » o TWa.
T DfEIC 220 QR BRI L 7.

BR X BREFEC L YRAEIWEDOEREINOEERZR 1 icm$. hawaiite B
thenardite (Na:SO,), calcite (CaCOs;), nesquehonite (MgCQO;+-3H:0), gypsum (CaSO;«
2H.0) 2@E»bhic. ThbDEAD 5 H nesquehonite & gypsum X Z DFIC D HiBH
Bhtc. ¥, nesquehonite DEIHE THOHFLEL, SEIFDTHERINILD THS. augi-
te-kaersutite basalt Brhizi, T 2IC calcite 23D BB A%, K4 thenardite & 7+
D 10 K¥E TH 5 milabilite (Na:S04-10H:0) TH - 7. olivine-augite basalt BHii,
thenardite, calcite offiic, F iz thaumasite (CaSiO3+CaS0,CaCO;+15H:0) kI T
caleite & FE R aragonite (CaCO;) 233 b i-. hyaloclastite Bicit, EOE L[
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Fig. 1. Histogram of secondary minerals from DVDP 3 core.

U < thenardite, thaumasite, calcite, aragonite 2332 biv =2y, 300 m LI Tid calcite &
aragonite D ALMED LRI,

& LB CH 5 hawaiite [BICFE7ET 5 nesquehonite |3, HEBFEETFTTRE~< 7R vY A
BEXKERE VT 3B ET 588 Ths. Tk, kEzioh% 200°C, 35kg/cm?
DE&MHT 70 S RIKEULE % 1T 5 &, nesquehonite {3 hydromagnesite (4MgCO3+Mg (OH) -
4H:0) %#%T, magnesite (MgCOs) L% Z &2A%Bbh T3 (Iwar, 1960). Z o
X5 CEZEMRBL O\ nesquehonite NNFEDF FHEELTWAH S &1L, OB TEEINH
Licthic, ZOBRBERE B EEDLC LR LKSARE T EXRLT NS,

augite-kaersutite basalt & X h T THE» b7z thaumasite X, 7411+ 7 F, A
AT=NIRETERTZZ EPREIR TS (KNLL, 1960 ; BenTor, 1963). Ti b o
HW& X % & thaumasite (3, okKenite, stilbite 7z XD ¥4 H 5\ gypsum, alunite 75 & DB
MEBIHEFREL TS, BRETOEHCBELTUL= 2 -~ v Fo Browne (1973) &
X » DVDP2 (DVDP 3 X 9 3m EOMRIC KT HHH) OF—V v a7 —ic FET
5 ENBEINTWS. Bbhi thaumasite DRFHCDOWT, 1,000°C F CiRZEEHT
T, FOBREEXN 2IRT. 123°C, 147°C, 690°C & FhFh BED € — 7 DB
hic, AEERORPZHR X REHTEIC X D 8<% &, CaSOs & CaSiOs & ZLLTW
o, Filo, ZoOROEERE S51% T, thaumasite 23K & REEF A LA O E
ETH% 49% LizE—FK L. ThbORKRL thaumasite DEER X KRH ST O &R
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Fig. 2. DTA curve of thaumasite from DVDP 3 core.

(Epcg, 1971) L %#EET B L, FhFh 123°C o =711, 15EOKEREKD > B0 12 #
D H:0 DfiK, 147°C o — 2711 Si FEFo Hhic Si(OH)~ O TR LTWABED
® OH DRiK, 685°C ¥ — 71 IHRBCI DD THBEELLNS.

2.2. SEMOFHEHE

D ERESh I ZREREDOH HBEEZ K 3 1wmd. EMALBET S hawaiite 35 L O
augite-kaersutite basalt | I thenardite % 3{k & LT, -calcite, nesquehonite, gypsum 33
HF1ET 5. olivine-augite basalt Bz A% &, 110m ffiF X » aragonite 23HHE 5. thau-
masite {295.16m 5 99.60 m ¥ TFET 3 HEEOHS, IV 109.14m 75 153.17
m ¥ CoOfMBAIHFAET S basalt flow DR THD Sm DO HAFAET S, Ky and TreVEs
(1974) C X2 EROHABEC X 5 L, < OFEWTHE Tolivine(15 %), augite(12 %),
rhonite 23k & T2 REWLY (7%) OWMBA L VRVIL-TEDH, THMLDH 5.35m
DEHTI L, EKEQCHKERFEALZTCWE T LrRDLA.

hyaloclastite & Tl ¥, thenardite | T _E# 10 m oL FELE LK. F i, thaumasite | I
BER 200m 25 300m ORRIALSAHLTE D, DM calcite % aragonite 737 H
Ihic., BMBESL© rhonite | X 216 m FTHDHNF:. 300m LLTF Tl calcite X
aragonite D HRNRFEL T,

100m LAIFCRAKREAFRZRZTcEE2 bh 5 #iH & thaumasite D57 &I TR VW—3K
Rl ZOMEDEATIY thaumasite DFEENBKEBEER LTI -HEE IR &
mYBBEEELLRS.
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Fig. 3. Mineral distribution in DVDP 3 core.

3. DVDP 6 (&4 &) =7 — o RAERIY

DVDP 6 (3 1973412 H10 H X h 12 A20HF CTE 7 | V 7HD £ L HOPEH TTh
HICHEHIT 304.80m DIEIICEL TS,

Kurasawa et al. (1974) it B L zox—Y v 2 a7 =3 BAMKIIREL ST TI DK
HEEn3. 10.52m % Tl permafrost sediments, 155.96 m ¥ ‘Gl biotite gneiss, 304. 80
m % Ci¥ Vida granite X D72 C\W\ 5. F7c, gneiss Fictk 88 m Hi@rb b, Thik
D E¥geixakicd b, T CILPT 41z biotite granite O & AN D bR,

TWRAEREHIFECEROENBO—H s v 54 MMELCHOTEEL, #9260 EHoRE
PHRRLUE, bR X SEiTEc X VREIWICED OGO FEFER2 X 1 IKRT. %
o, RESh g o FEfLRZ X 4 1w

permafrost sediments HiCiZfE RO R gypsum (CaSO4-2H:0) 234 b b, FF
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%1 DVDP 6 =7 —fDERFEHFE
Table 1. Secondary minerals from DVDP 6 core.
= o
S) <
= 3
2 ol 9| £|.3| =
< 2% =
2| £ 5 S|ZF 2«
o | 2] F189 9] €182 2|°
s | Es| BN 22|52 |52 |as |22 |2% |2
58|95 | B3 |85 |5 | 8% |55 £3 | 8% %
< R R |28 | B2 |RR | SR | 8S|S% | Bs |2
S8 | <48 |08 |02 | A8 |0 | 8¢ | 2% &S | &
Permafrost sediment (0-10.52m)| 6 5
Upper gneiss (10.52-88. 00 m) 53 38 12 10
Fault (88.00 m) 1 1 1
Lower gneiss (88.00-155.96 m) | 42 57 25 21 10 13 4 6 2 1
Vida granite (155.96-304.80 m) 5 12 18 14 16 3 20
B
=
£ EEEE
i
EHEH L
- Om Permafrost Sediments
Upper Gneiss
PmmmAAAAAA Al !‘ault
Z Lioom
E Lower Gneiss
1
- 200m
Vida Granite
P:PREHNITE
F :FLOURITE
300m

B 4 DVDP 6 =7 —th DK AR S DA A

Fig. 4. Mineral distribution in DVDP 6 core.
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&z calcite (CaCO;) MNRHINTC.

gneiss O _FIFici, FIT calcite & gypsum HERD BB A, o _RAEREH E L CiX
chlorite ((MgAlFe);[(SiAl):0s] (OH),) *#ED—FfE TH5 laumontite (Ca[Al:SisOiz] -
4H.0) 2D bR, OB TRDLIIABOTLMIT I D THOWThORBTHLR
Hbhic,

Wr1i aragonite (CaCOs;), laumontite, chlorite #3328 b7, aragonite (X Z v &
h ToORTRD LRI,

Ti#io gneiss TiL, calcite, aragonite, gypsum, chlorite, chabazite (Ca[Al:Si;O;2]«
6H:0) (#/Hp—F&), sericite (KAlL:Si3AlO10(OH)3), montmorillonite ((KNa);,; (Al+Mg) 2
SisO10 (OH):), prehnite (Ca:Al:SisO(OH):), flourite (CaF:) & % < DfE D R4 BKIK
MBZEDBRE. 2D 5L sericite (X 109.60m L h FcEHBHRII. F 7 montmoril-
lonite, prehnite 35 X O flourite (X Z DB TDHED LI TH % », montmorillonite
(3 135.71m X b 141.80 m % TOHiPH T, prehnite (X 102.26 m & X OF 102,36 m DF
R & b, %7 flourite (X 127.35m DBEI DA TCRDLIIC, ThboitL#mED
IR, ZOBIBRCHEKREEFAEZI I L2RL TV,

Vida granite ®#iziX, calcite, aragonite, gypsum, chlorite, chabazite, laumontite,
sericite 23E b, calcite 1 180.60 m, aragonite (X 197.54 m, gypsum ¥ X O lau-
montite (¥ 203.72m, sericite {X 216.87m LI FTIXF@ED LI oFz, T/ 231.52m F
T chlorite 23D HIICA, ThX ) FTMTRXIREREDIZ LA ERDbhich ol

4. €A AHRROFFENHY

DVDP 6 ol d 1973 £ 12 B ISH»H 18 HEF TOMI, €7 bV 7H A XA
R O EENT S R ARSI oWT, 9 T0 EoRK R L. ARz Er dia-
base X dolerite FOBED THEHICAZL T35 D, BIOLEFHTHLTCWB L 0%
RU7. HBHEREEEEIX, DVDP 6 oJt®iT (A), FMHEE (B) XU BAEH (C) o3
HWIIC TS 2 ENTES 2, Withd LoMFL permafrost sediments Th -7, Rkl
DI 17 - 7 &R XREHEC X ) FE S hicfi otk BlomRE T K 5 1KR
ER

DVDP 6 OJtHE (A) : £ h DAL Vida granite €, £HFE LA BHEE & LT dia-
base D TEIICAZ LD TH S, ZZ TRDLIIEMIL, calcite (CaCO;), thenardite
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A) Northeastern Area of DVDP 6

Gypsun Cas0,2H,0
Calcite Gypsun 4452
Thenardite Calcite CaCo,
Thenardite Ha,80,
B) Southeastern Area of DVDP 6 Halite NaCl
Sodium niter NaNO

sum
Calcite —_— . Prehnite Ca,Al1,51,0, (08),
Thenardite p—— Laumontite c-uuzsi ‘on]dazo
Halite Chlorite  (MgAlPe) [ (51A1),0,] (ol),

C) Southwestern Area of DVDP 6
Gypsum —
Halite —
Thenardite p——
Calcite e
Sodium niter
P:ehnitz —
Laumontite
Chlorite :

°444_l§lll119llllllsLlllzJo_l

® S5 ©vA #MELOEENEYE L Ok O HIR NS

Fig. 5. Distribution of evaporites and secondary minerals around Lake Vida.

"(Na:SO,), gypsum (CaSO,-2H:0) Th%.

DVDP 6 OFEHR (B) : ¥ hoEAIL Vida granite ¢, HER LRI EL LT
dolerite D THICAZE LD D THS. ZZ Tix DVDP 6 OJtERPTHD b calcite,
thenardite, gypsum i C halite (NaCl) B0 » 7z,

DVDP 6 o (C) : ¥4 h OE AL Ferrar dolerite TH5. HILUAHERHNL, £
et X VIERYETK2, LAHTW BRI EoBa0 THMdELLbOTHS. &
CTERDHL AL, calcite, thenardite, gypsum, halite, sodium niter (NaNOsj),
prehnite (Caz:Al:Sis010(OH):), laumontite (Ca[Al:SisO;2) «4H:0) 35 X O¢ chlorite ((Mg
AlFe);[(SiAl):05) (OH),) TH 5. sodium niter | %1 halite L3LFEL T EHDL R,
sodium niter & 3tFEL T\ % halite 2 < &, Z“EEN EoSH»#F LW 3 K,
2 | (thenardite & halite, laumontite & chlorite) R\ Tix, 43 gypsum 23FFFEL
T,
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dolerite ®EIRICIY, 5 3#Ef D prehnite, laumontite, chlorite, gypsum, calcite »3Z7
Bhhi., OHEPOEEFEIH>EIL, Morikawa e al. (1975) »54 A3V FH O
e B £14 AED dolerite DAIRTHDILDLIZEFRUTH Y, I OHL D EEEDE,
KEBEREZZT e ERLTWAS, v, 54 FATEDBAE epsomite (MgSO,.
7H:0) 1245 B0 AFRITIZERD bh s o7,

CDXOREASFWE LA ALD L SR 2 DMK T, EHOEAFHEOHLNE
DRDOIB LY, TORELRMET 2DORWFEH TR S>DTHAD.

5.8 b b Kk
CDLIRCHWCENIEBFTDO2ARKDE—Y v 7 a7 - REBIDOEE, X
OCEDHLEHLRIEE T, BLUSEMEROBD L, BRI VOBIR I > TERS
nB X IBlie&tE, ThThOBMC I ABRESHEOEVCEEKLTE D, Thb
ZRERS OERED, TOWELEFFTIHIIDEELONS., Fi, 4 FECRTHH
ROZRERED O FRIUL, BTFOLh &, BUSMGESTEY, ThbITRER
Yo LR, FABORESFCHEICBS L TW2 2 EVHBIL .
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