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Glacio-hydro Isostasy (Explanation of Terminology)

Masao NAKADA' and Jun'ichi OKUNO?®

Abstract

During the growth of an ice sheet the continental crust beneath and near the
ice sheet subsides, while in the decay period of glacier ice the crust is unloaded and
rebounds. The process is called glacio-isostasy. The volume of sea water decreases
during ice growth, while it increases during ice decay. The changing water load
causes the vertical movement of the oceanic crust. The process is referred to as
hydro-isostasy. These two processes combined are involved in glacio-hydro isostasy,
1e., the Earth's response to changes in ice and water loading during glacial cycle.
The outline of a model for glacio-hydro isostasy is described and an application of
the model to the northwestern Kyushu area is briefly introduced.
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KEEIKIRASFRFE 3 % BRI X BIOKKDSEE RAVASBE S LA T 555, k& %D
IKRASFET B EWHHEAPMET T5. BIWLICBNTIX, 20X ) KB REE) 2
ZR%Z b oWl (EEECHREERLELZ &) LB L CZ2OHBEIIB VW THBL
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2. E val 1%

Farrell and Clark (1976) (&, #HEIIFIZEFERT T v VHIZ R L, BARERIE R E R

R LEET 5 & v ) WERBRILI D X KIKOBEEIIME ) KK - KO EZEH AL
X3 A OB E LR § 5 2R (sea level equation) *E\ 7z, ZOHERNITZ L
A FNA FATAVARY L —OBSERHEIZERL TS, EELLLEMZ=0L&
L, BREZROMEEOHS (6, ¢) BT AMEEORM t ORFEWE LG, ¢, 1) 1E

LG, ¢, t)=pl(6, d, 1)+ p.S(, ¢, t) (1)
TH2Z6N5. 10,6, t) EHEKL TWVWEKKDESIDOEILE, S0, ¢,t) (ZiBmMOE(

OKBEDZEAL), pi& pw i%ﬂ%ﬂﬂ(kﬂ(a)?ﬁf‘;’@%% el (0, ¢7) CHAHEEZbD
TV BB R m E A BEE LIS E W EEO, e (6, o), Bt OWH Oy Gy, 1)
ET A yEIWELBEHOZLZEHNTI2HIAOAETH S, G it sea level equation D 7
1) — 7@5@(’(, (1) WEPKEGIEOTLENME, () WEIZLZEERIKORT
o voZe, Gi) WEC X LEEBIROEROMEE EH, () & Gi) I ZEABIRO
TR - R - ORREREE, RIS, MG IR KK T 5. EMAMEROME L LTIk, —#%
BIZ<y 7 A% 2 VAR W SN TWT, HEKEBD Y v 2 7 = 7I3MEE Chlik
FAHEIRAK), VAT 2T LUIEDOY Y MVITHEEA L L TR ED ST Tw b
KEFEE 7)) — Y HABORZERES L LT

Z(0,0.)=0G(O-0,¢p—¢ . t—t )L(E, ¢, t )dsdt (2)
REFRTHE, WEICHNT L, FEZoHy, FEOREMOEEOZE(LIZ
S8, 0.t)=0(6, 0, ) [-M@B)/(pAt) +Z(6, ¢, t) —<Z(8, $.1))0]  (3)

D sea level equation %723, 004, ¢, t) (FHEFEBEMT, KFEELDLEO/-FHEOMET,
METIXL, BETIE0E2 L 28 THE. Ac®) Rt OEFETE, (Z(6, ¢, 1)) ol HEFIN
TOFHETH L. 2(0,¢0,t) 13S(0,¢,t) OREFTH Y, EXRIESTHERXTHS. A
BOFEMAOE 1, STHIIMEOERERAEL ) TTL D, M) (ZEFH ¢t £ TIIB L L 72K
KOEET, E)=-M@®/(peAct)) 1 T2—RA¥ T 14 v 7HlBEHE/LTHS. Z(0,¢,t) |

BT, KKRWELBATMEIINT IR E K420, ¢0,t), Z.(6, 0, 1) LT 5&, sea

level equation |Z

S(0,6,)=00,6. ) [E®)+(Z(0.6.6)—Z:(8.0.1))0)+(Z(0,0,)—Z.(0.6.8))0) ]
(4)

EFRIND. GUFEMNOF 2IHIE, KKRFEICES B (), (), Gi) OE (/LA
VEATAVREY =) D HEEAL, 8 3EIREAKFEICMNED 3O0HR (v Fo
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TAVAY Y =) IZEDCGBRZELTH L. WLIOMREZEDTT LA 41 ( a7 A
VAY L —LIFATWD,

WH - WP SN lE O, HE &) OWEIZET 28 & dm LT
HBHOT, BHERHt OELRE

AS(O,¢.t)=S(0,.¢,.t) =S (0. ¢.t,) (5)

THZ2Z oMb, KEKBOHEEZILIZ, sea level equation [, (4)] OFEMANDOE 1, 21H
SEELHY T, IKIRED & T4 Bl 7o Mot (far-field) ORI LIZESE 1, 3HEAZENTH
L. KIEDERE L 72 (postglacial phase) O far-field D#IHEILIE, KETHEZ L GO
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Fig. 1. Distribution of submerged archeological sites in the northwestern Kyushu
area of the early- to mid-Jomon period and theoretically obtained contours
showing Holocene sea-levels of 6,000 yr BP. The site name is: (1) Akamatsu, (2)
Nakiri, (3) Matsuzaki, (4) Meotoishi, (5) Yabitsu, (6) Nishinomata, (7) Dousaki and
(8 Ego. (Bathymetric contours in m-units)
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BRI AIKEL, LAY TA VAR —DORESWEFINS FOT7 A VAT =1
RTINS, B2, KREHD S IFIZE U S 2 1l (FIZIEAER) T,
TVATFTAVAY > —OFIEI—ET, KEEBHELOZMKREE (MsE) 13
A RETAVAY S —OMREIZE D, ZREEFEIZEEROEIRRL B DOV 4 X525 K
frL, Bz, FEOEmIIMET 58T &L NEBICMET 2 WEOK 6 TR O Lt
BRI BT SN, BERICIIEREO T A — PVE (Nakada et al., 1991).
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Fig. 1IZJUHPEALISZ BT BRI 2 5 Pl oK P BB O 55 &, HEiwiilko s
726 TERMOMMBHEE (224 —) 2533, ZORPLL2L LI, KAEREZE
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FILKA BT LI THATEZ ) THL. 2F 0, Fig 20EKXKIIRT LI 12, #Ek
T L AAEVEED S INARSEIZENT TO~ Y PVOFRNIZER LN Fa7 A v
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Fig. 2. Schematic diagram of hydro-isostasy illustrating submergence of the early- to
mid-Jomon sites.
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W ORISR S P OBERIIKE L7 FE X 55 (Nakada et al., 1998). T 72, 22
WAF I OKRB AR IC S B E T, 2T 2 THFRIOROKBOEEIK TE L 30 m 0 H
WMUEARBEINSL. TNHEDNA FOTA VAT —OWEREETLHI L2 D, #Ek
ORI EOFERH (Okuno and Nakada, 2001) RBEETEMOT 7 b= v 7 REEM
REBNEDOERE LR TEEE 2 5.
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