
Recent glacier advances at Glaciar Exploradores, Hielo Patagónico Norte, Chile

Masamu ANIYA+, Gonzalo BARCAZA, and Shogo IWASAKI-

+ Graduate School of Life and Environmental Sciences, University of Tsukuba, Tsukuba, Ibaraki -*/�2/1,, Japan

, Graduate Student, Graduate School of Life and Environmental Sciences, University of Tsukuba, Tsukuba, Ibaraki -*/�2/1,,

Japan

- National Institute of Polar Research, Itabashi, Tokyo +1-�2/+/, Japan

(Received September ,3, ,**0; Revised manuscript accepted November ,,, ,**0)

Abstract

With the purpose of establishing the recent glacial chronology of the HPN, moraines at Glaciar

Exploradores were identified and investigated, thereby collecting samples for +.C dating. In total,

three moraine systems were recognized, the Invernada moraine (TM+), main moraine (TM,) and the

modern (secondary) moraines (TM-). TM- was further subdivided into TM-�+ and TM-�, based on

vegetation cover, size, morphology, degree of rock weathering, and development of mosses on rocks.

Two samples from TM+, six samples from TM, and seven samples from TM- were dated. Also the

number of tree rings was counted at TM, and TM-. Based on these data, four possible scenarios were

postulated and examined. The tentative conclusion is that there were two recent glacial advances at

Glaciar Exploradores, one sometime between the +,th and +1th century (forming main moraine, TM,)

and the other around the early to mid-+3th century (TM-�+) and after ca. +3.. (TM-�,). We could not

obtain a date that would indicate the age of the Invernada moraine (TM+): however, from the age of

TM,, it was speculated that it could be of the Neoglaciation III (+0**�+-** BP).

+. Introduction

The Patagonia Icefield is very important to under-

stand the global pattern of the environmental changes,

because of its nature (temperate glacier), size and loca-

tion. In order to elucidate the global pattern of Holo-

cene glaciations, Neoglacial advances of Patagonian

glaciers have been studied mostly at the HPS (Hielo

Patagónico Sur; southern Patagonia Icefield), first by

Mercer (+30., +302, +31*, +310, +32,) and later by Aniya

(+33/, +330). Mercer identified three Neoglaciations

around .1**�.,** BP, ,1**�,*** BP, and the Little Ice

Age (LIA), whereas Aniya proposed four glaciations

around -0** BP, ,-** BP, +0**�+.** BP, and the LIA.

Glasser et al. (,**.) called this as Mercer type and

Aniya type chronology.

On the other hand, at the HPN (Hielo Patagónico

Norte; northern Patagonia Icefield) studies on recent

glacial chronology are scarce and the glacial chronol-

ogy of the HPN has not well established yet. The

first such study was carried out by Aniya and Naruse

(+333) who identified two glacial advances at Glaciar

Soler, +-** BP and the LIA during the +2th century.

Later Glasser et al. (,**,) suggested another advance

between AD +,**�+-/*. Harrison and Winchester

(,***), at Glaciares Colonia and Arco, suggested the

LIA advance during the +2�+3th century from the

dendrochronology. Recently, Glasser et al. (,**/), us-

ing ASTER and other satellite images, manually inter-

preted terminal moraines of the HPN outlet glaciers

and identified three advances including the LIA, with-

out assigning ages to the other two earlier advances.

Because of the satellite resolution (ASTER, +/ m; Lan-

dsat, -* m), identification of terminal moraines was

naturally limited. In their paper, they list the big

moraine of Glaciar Exploradores as of the LIA, with-

out giving any concrete evidence or argument. It

was probably simply judged so because it is located

immediately front of the present glacier snout.

Including Glaciar Exploradores, there is a big ter-

minal moraine in front of the present snout at many

outlet glaciers, and some of them have formed a pro-

glacial lake such as Glaciares León, Fiero, Nef and

Ste#en, to name but a few. Determining the age of

this big moraine is an important key for establishing

the recent glacial chronology of the HPN. Aniya first

thought it is probably of the age around +0**�+-** BP,

from the study at Glaciar Soler (Aniya and Naruse,

+333), whereas British groups (i. e., Harrison and Win-

chester, ,***; Glasser et al., ,**/) think it is of the LIA.

With this background, we carried out landform inves-
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