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EEd iz Lo Y, WEY O Fn (longevity)
LY ED S LEIRIENL DR D D,
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-7
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Harbour & = 7 KaWiE RN OBERE 7 v — 712
> T J. Gen. Microbiol. (1960) =z L=
DEENE YFEREATTH D, T O THEZIE
e 2o0BEBICBT SMEET v 70
TSR B RE O RE S ZHL I LT,
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Lo TELGIVZoT2, FIABERE VWD S
EEFEFICHRE L7, BIR2 ERFEL LW
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1k TESRDOX 1T (di Menna, 1960).

Sample no. Description

Soil 1 Wet grantite sand at edges of pools east
of Lake Vanda; pH 8.0.

Soil 2 Encrustation from depression on floor of
North Arm, Wright Dry Valley; pH 8.5.

Soil 3 ‘Loess’-like sand from granite basement
between dolerite dyke swarms; pH 8.2.

Soil 4 Sand from centre of a damp depression, the
upper layer appearing to have an organic
component; pH 8.0.

Soil 5 Sand from a damp depression, basement
granite with dolerite dykes, organic debris
on surface; pH 8.1.

H5E di Menna ZHIZIEM LIz, Thbb
INBEO C. oscottii 134 CE MK B M
(obligate psychrophile) <, 4°C T3z B4T
AEFERL, Wright IRR OB EZA 12
TEPCELIMAMLELED, BE6FIiC
BISELIbDTHH ) EFBHAL Tnw5, KREER:
12k < 1936 4E Scott 12 % - TH)% TR
NENEEx R, 1942 42 Diddens & Lodder
IC& - THE L LR S e, ARIRIIE~
RO KM TR (pseudomycelium)

#23% Wright Dry Valley O 5 SOLESRMS B o —2~7 v BX (pH 4 GPA)
BXOA—VFATA2Y 12— RT FVEX (aureomycin GPA) THEEL -EEE

%% (di Menna, 1960)*

SOIL 1
Aureo-
pH 4 mycin
GPA GPA

Numbers of isolates at room
temperature
Sporobolomyces odorus
Cryptococcus laurentii
C. albidus
C. luteolus
C. diffluens
Candida scottii
Rhodotorula minuta
Rh. graminis
Total number of isolates
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*Soil 2 7 LB SHES T

W5, ZOX9ICThb 2 00EFMTORR:
EHOKE S, TbLENRE TP O
ERA DN, 2 TEYREPBEREREICE ST
HIFOEFED “B LioTnd 2 EPHERES
n 5, Wright Dry Valley L0 @R 7 v —F
WEE 2 RIR Liedd, o rAERREO ik ik
DEHTHD, B THBERIE L 250EKD 5
., 72%1% Cryptococcus albidus, C. laurentii
20% , Rhodotorula minuta 8% T -7z, F
7z 4°C BERLMT CHEEL 45 Bk 5 5,
C. albidus 5%, 18%, Rh.
minuta 7% T, ZRFET OFRE L I3FHELL
LiebDTHY, ZRHETOEKIEERTS
BHICEE Lic, 2h b ORRHIREICHT 2
IS OMRHBFL AN & &WFE-> TN 5D,
% T, Wright Dry Valley EgEEt7 v — 5 @
e KIREERERE D Candida scottiit (gm 5) 12

C. laurentii

EIRFIC L IERR L, AR L L iR
BeiplL, Jva—2x, Ya—2rm—2R, <)L}
—A, BT v—=2E&EL, 77 —2%E
ey, NJEE LTy Y 7 a2 &fbL, &
EXIVETERT T L0 HEE b o,

§—Don Juan i, REEKM D
Sporobolomyces

Wright e d Bz Don Juan i (Lat. 77°
34'S, Long. 161°10'E) 2% 3. =0
700 m, Mg 200 m, KB 1lcm DO/NE AR
T, MO FREITFERBOF L & LT,
B - L (Toril & Ossaka, 1965) iz
X o TR & A (Antarcticite) 237z <
EANHLCH S, ZooKkizEfbrr ey
LEERSELTNT, HKROK 13 5L )
B OMTH 5 @32, 1962 (b) 4 Meyer
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BEH 5 Candida scottii Diddens & Lodder
DHEMIE (x # 1000) 331 Evans o

TEOSEELERICE 5L 0

et al. X OWOKN B 20°C, 3 EEIHEHT 3
BEOAIFT VT,
Micrococcus sp. 3 L O Corynebacterium sp.,
BeRE L U BT (ballistospore) #JERLT
% Sporobolomyces O —FE & NBEL 7z L3RE L
oo EMEHEREAKMTHS Taylor A O
Bonney {#<°> Wright 242> Vanda D7k,
B o b MEY T BER 1T o 72 FEH, DBonney
W OHIRE RS2 & O B Sporobolomyces % 5y
BEL 727210 ¢, Vanda oK 60m o

SCIREEEEAT I LN TE Ao/, L

Bacillus megaterium,

BIX EEROKERPOERY (ppm).
(Meyer et al., 1962 b)

LIk 4 oA (Sugiyama et al., 1967) T
1%, BHEOBE-CRRE & FFIC Vanda ok
HEHCRHLTWS, LaLZh & st
Bonney (O 7KEHI IS BERE 2500 Tunnien
(Goto, Sugiyama, & lizuka, FIfld7; 553 X&),

1—REFNER RO ERSE
H AR O BB FnE &0 o 3582 & Cryptococcus

albidus, C. laurentii, Rhodotorula mucilagin-
osa, Torulopsis famata ¥ L% Trichosporon
cutaneum PIHE XN T 5 (Soneda, 1961),
I OBEROAFTBERE W 3 b 20-25°C
T @exsm, di Menna (X - THRESh
Candida scottii @ % 9 7 EVARIEMEERNT 0
BEsh Tunien, BEHERIENE 2R T EBREO S
Btz o Tk, FBHREED & D BEEBRICEE Y
5 ETOHEL T OBOBEZRR &b+
BEL2ThERLRNEIHTH D,
HED OFBH DV TR AT EREY Y OFEREK
FHEShThwAWS, BREFORES SRS
HbO NSO LHERE W 5, B0 X9
i, Soneda OIFIC LhE, Wb D “FElE
R MR ERRE Y n - JiCEZ AR 60
wWinx ko,

8—EBERDmIBES T

3% di Menna #c58 (1966 a & b) XY
k% Ross MEFGHERD 6 > Ok (75°~85°S)
TERAE & 7 R EURE 126 20 & RIS 6 B21

B4R £BCHY AEFREORE
(Fe R, THHOKE)  (Soneda, 1961)

. Don Baarfhoorn

Mineral 1])1(1)::1121 Nichols Sea-water

Pond

Ca 114000 1130 400
Mg 1200 4890 1272
Mn <0.05
Na 11500 33200 10556
Sos 11 16150 2649
Cl 212000 58000 18980
CO;, 0 330
HCO, 49 140
NO, 12.7
S 0 <0.1
Fe 23.7
K 160 380

Temperature

v 12°C 25°C
easts 5C  20°C  30°C
Cryj)tococcus albidus (FAERE) R
albidus (NI-7349) - + o+ttt -
Cryptococcus lavrentii (FIKERE) oot -
C. vhtocoe laZrentzz(NI -1353) T o
Torulopsis famata (FIFEE) oo
T. famataNI-7577) AT
T ¢ (G[3:9) ToEh R e
rrzc/’t()SPOTOn iztiziz;:(l\n -7461) — = b+ bt b

Rhodotorula mucilaginosa (FfEEE) L
Rh. muctlaginosa(NI-7203)  —  + +++ +++ 44+

* NI (REMRFER) RIFOUHH
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M x HEERIE L, 246 o ¢ oBREE 7
m—Z RS R E NI, F - FECIREEE,
W7V~ T Fo 72°N, 23 W TS
Fo Rk 8 LOBERIE 23 7 & R
o 177 640 OBRE, SEEEERER XV
FHEEREES RIR LIz 2 b oztE o pH
fEE 4.5~9.7 T, @t pH #H & BB
TR CEE & MBI s v & v S
EHL TS, BEEMORESOENDHD
EEEIRTEE T 5~1X10° O&FIcH v, i
VOEREPHZENE, Tihbb, 126 K05 b
6 RTT 7540 10" 55 v TP EoBER:
BErL, 13 5Tk 100~10, 2L o
REHCOW T 10 LT Th -7z, FEE5ROE
BB THEICET 2 0BT B B 5 (as-

Sz o T

0N

W

BIKR BESICEIV-—VSY FEREORBE O—5

cosporogenous yeasts) & L C Debaryommyces
kloeckeri 3 X O D. subglobosus RER.Sh
7oz & Td B, D. klockeri 1% Torulopsis
Sfamata O5ELETH Y, D. subglobosus %
Torulopsis candida DEEHTH 5, [R—D
HETOTERE, RNEB, MR OBRE [
KRS v Z Lk Z oWmELENCEE
OB M TR IS N o lcZ L &2E
ARDED LEKENS OB D B,

&bz Candida J&OKER T EIEASIRIERE
B, C.nivalis, C. gelida 3 X 0 C. frigida
NFhb BESEERIRE) SFfEE L CiE#iish
7z (di Menna, 19662a), F7-FMRTEIZEN
BN @i EEATHWADT, bHHEOER
EEMEAFIEM: (obligate halophile) Z7R3 7%

(di Menna, 1966 b)

Antarctica

East
Greenland

Ross Island

x ]
. E » § » g o = 9‘3 S <|: g
Area from wkizh samples =R 2 8 e g O] g@ 5;6
were collected : = § g & 5 (_5 S g D w
-855 20 A » = & 9 R
20 E g 3§ gF 2
< L] < o R XS]
&) = &} N Z o
No. samples 24 37 8 34 5 6 12 8
No. samples with yeasts 9 15 4 7 5 3 9 8
No. samples with yeasts +plants 9 15 4 6 5 0 9 8
No. samples with plants 15 35 7 15 5 0 10 8
Debaryomyces kloeckeri 2
Debaryomyces subglobosus 1
Torulopsis candida 1 19
Torulopsis famata 1
Cryptococcus laurentii 9 129 61 1 3 34 39
Cryptococcus albidus 11 22 10 1 13 49
Cryptococcus luteolus 1 12 2
Cryptococcus diffluens 1 7 1 17 1
Candida rugosa 7
Candida scottii 42 1 22 16 8 19 16
Candida nivalis 1 48 1
Candida gelida 3 2 16 1 1 20
Candida frigida 3
Trichosporon pullulans 1 3
Rhodotorula glutinis 8
Rhodotorula mucilaginosa 2 12 13 20 2
Rhodotorula minuta 27 2 6 L
Rhodotorula pallida 1 5 81
Rhodotorula marina 27
Rhodotorula texensis 7 1 1
Rhodotorula macerans 8 2
Rhodotorula graminis 8
Unknown 1 1 3
No. isolates recovered 116 216 91 115 51 8 174 147
Range of yeast count 5- 5- 275~ 12- 50~ 12- 70- 200~
per gram of soil 1.10*  >1.10° 2000 1700 5.10¢ 40 12,200 56,000
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20 30 TEMP.C

Soil from |

Ross Island*
Lake water of

s [ EMP.

L, Vanda®*#* l:]c I—
Lake water of A R
L. Bonney¥*#* : - - ]
0 5x10* 10x10* 0PI
0:10 15010 G ppy

R HiELMKOBES ClI- D% (*Boyd & Boyd, 1963; **Yamagata ez al. 1967 =1 ) (AfilH)

LhianZ ERfRfEnr,
RO S Y — v T > R o gk g O
B7e—7 LEBorh gt 5 L, WD
iEmrT b oL LT Cryptococcus laurentit,
C. albidus, Candida scottii, C. gelida 3%
Fonsd, LHLESY—rF 2 Ko Coscottii
% 20°C TLWAEFERL, FMEBORKL Y
BWREECODEETESE0x X ), W, Ml
»ob 20°0C TEEIEOLND 6
BHAMESh TG, B Y —v

O C. frigida o &5 7o BHERIRERBREEOF
L “BHER (b5 OEmBER)” L Lo
Rz Ry boeBbid, di Menna 23
HORDREREMITL, RO XD BEELITR
o7z, Thb bt Debaryonyces, Cryptococcus,
Rhodotorula o EERFEERET —i% 1T K LEA
ICHFTET 200 E b, g o RkE
MoK E & DZERCFHB126 Srh 74 S BERH

BEX tBEBEOBREBEI O -5

5> RMD o g - 7% v Alaskan Arctic*
7 ¥ FORICE T}jﬂ’\] LL%E‘ & mﬁjg# easts " Peters Point ‘;Jmiat . Vest
£ Candida rugosa & Rhodoto- o | Lake | Barrow Spitsbergen**
rula glutinis Tk -1z, —75, FAM C,ryp_mw“us albidus | ’ *
' C. diffluens + + . .
12V S RFR e B RE & L Ti Deba- C. laurentii +
ryonyces kloeckeri, D. subglobosus, — C- laurentii v. magnus + *
Rhodotorula marina, Rh. macer- C. luteolus *
o . R C. terreus ¥
ans B LU Rh. graminis 3B Cryptococcus sp. 1 .
5N b, fit, Kobayasi et al. Torulopsis gropengiesseri, ; | +
(1967, 1968) 12 X b jt*ﬁ@lﬁl@7 Rhodotorula glutinis ! + . I
Rh. rubra | + | + | ¥
= ° v 2L N
AN @R, ALY ST VO * Kobayasi et al. (1967) (= &% (4, 3/cs Lo HE
BERE 7 o — 0L ICER T, * Kobayasi et al. (1968) 1=k % (EEEEF L 0 580
FORERPE 6 RITR Lic, &EMICH T DIEERTED b eh ol Lk, o

WRIE OB O KEP DT EH 7 v — 712 b A
ENBLNHT LN LD,
Candida scottii, C. nivalis, C. gelida 3 X

BEREE 7 m — 7 DN ETEF R air-borne EERESH
X o THRMENTWE LW ERET DS
DTH B JEIEERK D s & # /- FaR L3 & an®
borne BERHE 7 v — T OEVDY
BRI B RFRIR OFE R T
EEBEE SV~ TR
D F N OIS ER LR € O
FiRi 7o BRES SRR IC WG L 72 &
9 R EERE O FAE &R T RE L
Thb, WLZLLED LD %
i EER R ST o
Sl E B LD TH S,

9 EIIBE AR DB RS TR
A OEREERITIE 7 v —
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1tz =, =4ERFEEMmES Victoria Land O
EHIHIC ST SRR X Y Ross B O H3H
7w — 7 ORI B 1T 5 B O A EFER 0 £
BT 5720 O ERET, ShETINnL
LRDOFMAEECE TS, L, Zhb
DEFLIRFERO b ONL L, £l 2O
7w =7 OEERITT 5 &) Bl E L
H7cb D L w27, FEROPIFEICFFO b 00
ZNDTHBD, ADINE COFEEEE
ZCHLWIFEZRE L L COmBEEA, HFick
REORSEOREEZ LD L b HFRA L L
T, BBOFEE L TEOMIKE Z 22BN
5T kéli,

2,3 XA L7z 6 #ii% (Vanda %, Bonn
ey 4], Miers 1, Fryxell i, Ross & @ Evans [
& Royds 1) & 2h 6 oK I RHE
MICRERER 2 B RIREE I X 5 HE L b 5
LOWREHL ORLZ, b DO
FE—FRES Sm ZbETIEN
KicEbN D, Ui LEFICLHK
O JEEES, i 1m RTEEDT Tn
5 (gED, #fh 123 Ho 5 b 18
MICEERROFE Bz, Evans
Iif & Royds WD = 7 HE 35 J 82
VX VBB ORE 2 S, 1S
F A4y 1~4x10* OFE B $ & 7t
BIL 7, %9 OIS I8H k2 &
& 1x10° PUF o ERREM % 389
o B3R LIETr—FD H
5T, Sporobolomyces antarcticus
sz v, lorulopsis psychrophila,
Candida australis sa v, 1richo-
sporon cutaneun. var. antarcticum
sz 1), B L Rhodotorula rubra
var. niersensis (gm 11) DSET L4
BRE L L CRgfishsboT, T. p-
sychrophila b Can. scottii HENE(R
IRVERERE (mamsty) OB T A Y —
A D, 584 RICIRIREE & RiEHE
T A AFHMERL TH D,

& CZ 2% Vanda 3 (Wright
Dry Valley) & Bonney {#ff (Taylor
Dry Valley) ic>nTih sz & &
T 5, WA OWRE LA 4

ANTARCTICA™

—u'E

a0’y

1500
¥ 2K @ Victoria Land OfIE
DB EE S KR LTz, Vandaifl 513 HE
Ko 3.8 % MIEFET) #/”7L, DBonney i
TREAOKIIFE 32m T) LWHEENE
BATHS, RENMIHES KR LEE ) IC

BH 1 Taylor X" Bonney B, JEECEBOELN

i BEgEOKIBAFTHS #AE EEDE
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e 2R BB 5N D, 08D RRECHE
MR Y BREEOSMICEEE 52 T s b0
EEbhb, Tbb, Bonney {HoKE L)
RN BB OFEZ ATz s c& i
otz (3B, Meyer et al. (1962 Db)
o 2 SofiokEEH IC Sporobolomyces
R UL, BREEDBEL ot )
Z L Th 5y, Vanda i o T F £ OWF4E
TIREMICIZEDTH DI LA, (EE» O

WHITE
ISLAND

Mt. Erebus

A C.Royd
ROSS ISLAND 7

LAKE VANDA
Lake Water Lake Water
« Crypt. albidus (2) None
¢» Can. diffluens (1)
€ Can. humicola (1) Lake Sediment
¢ Trich. cutaneum None
var. antarcticum (1)

Soil (Lake Side)
€ Can. australis (1)

+w Rh. glutinis var. rufusa (1)

¢» Rh. texensis (1)

Lake Sediment
& Sp. antarcticus (1) © Can. australis (3)
@ Can. diffluens (4)
@ Can. scottii (1)
+ Rh. rubra (3)

Mosses

Soil (Lake Side)

# Rh. rubra (1)

© Can. scottii (2)

McMURDO

LAKE BONNEY LAKE MIERS

Lake Water

An Inflow stream

BROHLTND L0 EEZXIDE 20, FF
|~ Bonney ##l i, BEREEO OAAICK LIEE X
DL AESOEERREVWEIICBDbN D,
WIS 31T 2 30 O AHE XK OURLE L A&
BrEIREDEDL LERENS O DD, R
Vanda #oKSRBTOBER7wn—F (&3 H)
& di Menna (1960) » Wright Dry Valley o
+EO Fh @ & TS & X CEY
LTWAZ ERbhsd,

LAKE FRYXELL
Lake Water
© Can. diffluens (1) None
+ Rh, texensis (1)
Lake Sediment
Lake Sediment None
None
Algac (Lake Side)
An Qutlet Stream © Can. scottii (1)
Q Rh. rubra
var. miersensis (1)
© Isolated under 10C incubation.

Total 23si7ains

CAPE EVANS CAPE ROYDS * Isolated under 25C incubation.

Dungs (Penguin) TOtaI 8 St rains
© . psychrophila (2)

© Can. australis  (2)

BIN EEHEO#ME Ross BOBEBEIO—3 (i)



FH 8 Sp. antarcticus ORFEMI (<4 1000) BH 10 Trich. cutaneum v. antarcticum
DRERETF &£ FHELTF (xi# 1000)

o
!

BHHEH 11 Rh. rubra v. miersensis O¥#&EHIR
(g 1000)

-

B&E 9 Can. australis 0)%,‘:[:‘,5@% (x #y 1000)
o Hlgn & O£, = iEl, FoOREEMHE BCREEVPERLERO 2> Tnd &
22T, DL bbb 3REORERERE, #x Wz X9,
FEMARIED  Torulopsis psychrophila <2 maRRE K (Miers #liZHkilicizvy) o
Candida scottii OEFHEMOPEICHL, JEDBEEL T, Zh b OWHOKEEHH OEERE:
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0 10 20 30 TEMP..C
Sp. antarctious
(AY-18-1)
Crypt. albldus | e e S e
(AY-21)
Tiapsgghropnile s[NP

Can, scottil

(AY-1) l

— Nall

Can. diffluens

(AY-29) ‘

Can. humicola
(AY-23-2)

Can. australis
AY-14)

( 1
Tr. cutaneum v. mtuctlcumP
(AY-23-1)

Bh. glutinis var, f
(ax528) rufusa —
Rh. rubra w
(aY-2)

Bh, rubra var. miersensis

FAR EHEEREO (AX-3)

Rh, texemnsis

JRE & NaCl (S (AY-28)

BETHE @A Siecgs) ST

M

* B Ve T A yﬁ%lﬂo
7 v—7 LUWEOTHh & OFIL
PRIz oW TiE, FRlOEEE 72w
B, 7 w— 7 OREEER-SED,
BECHT 2 EFRHHAON R E &
#z 5L, “terrestrial” X VX
L% “marine” ®Zhiziivw &E
ZBHTENTELID, TORIC
DN TULFRROIFLEICFO L 25
IEE 2N

DEPTH (W
0

T, 5e v 2w

LAKE BONNEY

T T

50 100

50 Nt Y
DEPTH (M)

B S 77//////AL R T

10
20
30]
10!
50

60|

20 25 0

PLERAR e X 5 ICHEFEE D Z T aree qewr o ! "WATER TEHP.
= BT 60 80
NETOENI L, Eilicss 0 W W oy % a- na

BERHE 7 v — T OFEE B 72 4
(% FEEEMRE bEDT) X

5 Vanda & Bonney #IC&(7 5RBELIERM 4+ v OE(L
(Torii et al., 1967 #5 Jk o° Yamagata et al., 1967 i= & %) (EIRIH)

R o TERLEV->TINVWERS, Lol
FEAR D AL HERIC B 1T B BERHHOR L T B 1%
SLHERE, ATERROEE, ik, BEoloRE
T EIERRR TIPROEBELREHRETH S &
Wz ko,
s E x ®
Boyd, W.L. & J.W. Boyd. Appl. Microbiol. 11 :
116-121 (1963).
di Menna, M.E. J. gen. Microbiol. 23 : 295-300
(1960).
. Antonie van Leeuwenhoek 32 : 25-28
(1966 a).
. 1. c. 32:29-38 (1966 D).
Goto, S., J. Sugiyama, & H. Tizuka. Mycologia 861
FRlIFT (1969)
Kobayasi, Y., N. Hiratsuka, K. Aoshima, R.P.
Korf, M. Soneda, K. Tubaki, & J. Sugiyama. Ann.

Rep. Inst. Ferment. Osaka 3 : 1-138 (1967).
. K. Tubaki, & M. Soneda. Bull. Nat.

Sci. Mus. 11 : 33-76 (1968).

McLean, A.L. Nature 102 : 35-39 (1918).

———— Scient. Rep. Australas. Antarct. Exped.
1911-’14, Sidney Ser. C, 7(4) : 1-130 (1919).

Meyer, G.H., M.B. Morrow, & O. Wyss. Nature
196 : 598 (1962 a)

s , , T.E. Berg, &
J.L. Littlepage, Science 138 : 1103-1104 (1962 b).
Soneda, M. Biol. Res. JARE, No. 15, 10pp. (19
61).
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Antarctic Record 28 : 23-32 (1967).
Torii, T. & J. Ossaka. Science 149 : 975-977(1965).
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[ ] B & Bk o
2 A4 L 2L T A

5 #® 2

BEBARERE I HH

FCoIC  FemmIREENARICE) O AT, ke
CRETHRICOVCTIE CRARF SRS
CENTRT 3, B OB BA
TARBIBEICER RRERO T AEFET S
Ll WREMOBETICHZ DT, Z OO
WAL DR L 155 0 FEOBHMRRC FIT LzE
Rl & 0 FEmfil i ST B Ic > &£ <
DFER L SN TR,

—J5 Halley Bay THiA L7z A ¥ 1 2 Norman
&, 29 Lo [estt s AN L E3 33 %
HET DD ->T, ETE—ICEDNMMBAEIET
BEBEOEME EMRICHIIET 5 Z L SLETHS &
L7co & L THIZRIRFICHA LIcBRBIc> & Ad7:
FEI{TEIFAA (time activity study) 3 X Otk
DJEFDORIR # BiZ5IE (exposure climate) » L
THIEL, FEIRTHH M TEEDEELZTBRY T
3% DBREESMFIARRICE LV b0 TR <, Akl
ERBAEHNZEAEZ LT OT LD TEHAV EHEL
720

ZORERBELEOBEIC ST LB.P. (at-
ernational Biological Programme) %2 SCAR T
HED B ST E O BT G IE T 28R
SNTW D, FHHTE 8 Kk B A ISl ki &
MU THAT 2T G720, HENTUEIEKR
AN R OMEIRT & 5 TR 1) % i
TERERS X OBRBERROHEZ1TE - 7co BHH
BB EZITE S LRI FIC T — 2 —T
fEam e 2 Lk, MR oD A1 R
B3 —on%E L LT Norman DHLE L bk L
BRLHET S, BRI DT —=Iz oL 9 KBk
DRAGR ADHHERRE, six 10 KERicR T hEE
MR ST 50T, %475 < £DIERERRE
BrshsbokEs,

1.—8 8l 75 %

Norman O#REICHE > THTEIRE, RHEXIED
HE, AEEREORELITR >z, BlliXEL LT
WEAFRHL T i ST dd, Hlk o AR O NEEREIRIT
2 b —EHAE 21T 75 - 7o ERSITRIE LR IciiReE o
BUIEEGIE Licrd, WED HiIZEHEImALD
B & —FEICATEN L CHRE OBhE % /B TResk
L7z, BfEDREIE T 2L X —{HEDO VAV EFIE L
TL5HEML 5D TEERORE ST > TRDERIC
L TR L.

1. B BANOEEE

2. L - B oBT

3. sz 9. BSoRfEE

4. BRNOHT 10. BSt o hBpElEsE
5. BAROE/EE 1. B oEEE

6. BAOPEEEE

BRI —2— 2 OBHER & OO EHERITHHY T
% > OPIWTEBIRE O FB AN X - 7eo B2
BAZ DN 3R I 7 - TE 2V AUTIR - T
H5LHERLTCVS LRI L TR L
7eo [ARRICEEALICIZE » TIRA TV 58F, REFHHAT
VAR, BEEL TS, REEe e, BIEL:
F/NVE PEOER, BROBHES, SRS
V, BEEYOERL L EEE T,

FBERIRIIITE & 8T 2 B —IEfic—EE -
Pt O\ BT ORE 2 E U TR L,

KIZZ X NFE—WFE D AT v 2 EH%5 21— HHiC
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B DRSNS T RINVX —IKOHEETICD
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TT56% LeosfFzebF b, Z2TH9LTRSE
RANE I JEERT T 3R o B ERNE T L A AR D17
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K 2 FEBFCECLEROFESE
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EE N
W 55 8H 108 128 Fy B
Ek 7 31.3 35.4 31.4 30.6 32.2 26.4
JE fr 35.9 31.7 33.5 32.3 33.3 29.8
RV v2 4.1 2.7 55 4.6 4.2 1.2
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FESOEEE 2.1 1.1 3.5 6.8 3.4 3.2

ENTE L 89.8 94.4 86.8 79.9 87.7 86.8
Bl U7-mE 0.2 5.6 13.2 20.1 12.3 13.2

N5, Norman DEIIIRIC X 5 HENITCIZS 2
DRI TR U 7L 39% LIEEICKR I,
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IR IR D DNCEE N LTI D B3, Fh
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K3 RS 5 RENRE
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2500 F 0.8 0.1 0.5 —— 0.4 —_
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20~15 44.0  57.4 49.1 45.3 49.9 24.2
15~10 16.4 11.2 15.1 20.5 15.7 12.3

10~5 7.8 14.5 12.8 12.3 11.8 9.1
5~0 6.9 58 3.1 2.2 9.3 7.0
0~5 35 0.7 09 — 1.3 11.6
5~-10] 7.1 1.4 1.9 — 2.6 88
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2530 - - - 438
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40 DT - - - = 10
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T Too T O HA TIPSR O f S5 Bhic fe% 3
BADTRNVF —{HEREICILEL T 5, SHE O HHs
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Ao | g eallday) | 3R (cal day)
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R REERITRRGESRETHLI L AL TV

Do
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B OFT R & ik Uiz,

HDICABIFEDSLRE, BT ICHFRE TR 7o 5 SE
ERENHNER, 4l BRFE AR AR EIZ,
B L OB B, 5 2 B IR SR TR L
TH 8 AR RICIR S OB ERLET,

& £ X ®w
IE(E(1966) « = TpRsifich 18% 1 9RitE 75-127

JEAEB NI RREEEE BT L PR S AR OSEETT
ik HE-HIMKK 1963

Fhgy RAREER S & B KK 1658

BHEES Jiione s L@ EEER SRR
1955

Edholm, O.G., Fletcher, J.z., Widdowson, E.M. and R
A. Maccance (1955) : Br. J. Nutr., 9, 286-300.

Mastarton, J.P., Lewis, H.E. and E.M. Widdowson (19
57) : Br. J. Nutr., 11, 346-358

Milan, F.A. and K. Rodahl (1961) : Journal of Nutrition,
75, 152-156.

Norman, J.N. (1965) : British Antarctic Survey Bulletin,
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