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ABSTRACT

This article maps the controversy over whether and where glaciers once flowed

through the Japanese Alps. Focusing on the first decades of this century-long
debate, we examine how a small-scale revolution in geological thinking was shaped

by the particular institutional constraints and alpine enthusiasms of Meiji Japan
(1868–1912). To do so, we turn to Yamasaki Naomasa and Kojima Usui—close

friends and pioneers in their respective fields of geography and mountaineering—to
show how alpinism helped to launch glaciology as a scientific discipline in Japan. By
chronicling the hunt for evidence of ancient glaciers, we further reveal how the

Japanese Alpine Club formed a vital forum for the glacier debate pending the emer-
gence of a community of professional glaciologists.
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INTRODUCTION

In the spring of 2012, residents of Japan opened their newspapers to find that
their country had glaciers after all.1 As nearly all of Japan’s major dailies
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1. See, e.g., “Nihonhatsu no hyōga, gakkai ga nintei,” Mainichi shimbun, 4 Apr 2012; and
“Tateyama renpō no 1km kosu hyōkai, kokunaihatsu no hyōga to nintei,” Yomiuri shimbun, 5 Apr
2012. For English-language reporting, see “First glaciers in Japan recognized,” The Japan Times,
6 Apr 2012.
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reported, scientists equipped with an ice radar—a new technology capable of
tracing the flow of ice masses—had confirmed the existence of three small ice-
streams hidden under the permanent snowfields of the Northern Japan Alps.
According to their measurements of “surface flow velocity,” these invisible ice
flows had moved between 10 and 30 centimeters in a month. “Hence,” the
researchers concluded in the announcement of their findings in Snow and Ice
(Seppyō), Japan’s flagship glaciology journal, “we regard both snow patches as
active glaciers.”2

In a sense, the Snow and Ice revelation completed a search for Japan’s lost
glaciers that had begun well over a century earlier—in August 1902, when
a young geographer came striding over the summit of Shirouma, the “White
Horse Peak” in the Hida range. Having just returned from studying in Germany
and Austria, Yamasaki Naomasa was perhaps predisposed to hunt for evidence
of an ice age, then the subject of intense scholarly scrutiny in Europe.3 And,
thanks to field studies in the European Alps, he knew exactly what to look for.
On his way down Shirouma’s Great Snow Valley, he found tell-tale scratch-
marks engraved on a streamlined red boulder. To the sympathetic eye, these
suggested that a glacier had once scoured the valley.

But few agreed with the geographer at the time. Ancient glaciers had left but
a faint signature on the Japanese landscape (see Fig. 1). Nowhere to be seen
were the vast moraines, drumlins, and gravel deposits that mark the former
extent of ice-sheets in the Alps and other parts of Europe. Among the sceptics
was Kojima Usui, a young banker and writer who, by exquisite coincidence,
had carried out Japan’s first properly “alpine” climb in the very same month
and year that Yamasaki had found his tell-tale rock. Before long, Kojima would
express his doubts in the house journal of the alpine club that he himself
founded in October 1905.

So the scene was set for a vigorous debate between the glacier proponents and
their opponents: what Japanese scholars have described variously as Japan’s
“glacier question” (hyōga mondai) and its “glacier controversy” (hyōga ronsō).4

“Since the earliest recognition of glacial cirques in the northern Japanese Alps,”

2. See Fukui Kōtarō and Iida Hajime, “Hida sanmyaku, Tateyama, Tsurugidakei ki no mitsu
no tanensei sekkei no hyokō to ryūdō: Nihon ni genson suru hyōga no kannōsei ni tsuite,” Seppyō
74, no. 3 (2012), 213–22, on 222.

3. Following convention, all Japanese names appear with surnames first. All translations are
our own.

4. For such terminology, see, e.g., Osada Toshiaki, “Wagakuni no hyōga ronsō no futatsu no
keifu,” Chigaku kyōiku to kagaku undō 65 (2011): 80–87; and Okayama Toshio, “Honpō hyōga
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goes one survey of the study of landforms in Japan, “great debates have continued
on the presence and extent of glaciation during the LGM (Last Glacial Max-
imum)”—the period in the earth’s history, roughly 26,500 years ago, when glaciers
were at their thickest.5

Taking these “great debates” as its focus, this essay examines the
co-evolution of the earth sciences and alpinism in modern Japan.6 Although
we survey the full sweep of Japan’s glacier debate, we place particular emphasis
on the opening decades of the twentieth century in Japan: the formative years
of what Kären Wigen calls Japan’s “Meiji Alpine Ideology”—a new sensibility

FIG. 1. Glacial landforms at Kuro-dake, Northern Japan Alps. Source: Kogure, Nippon Arupusu

(ref. 57), 18.

-

mondai no kaiko to genjō: Meiji jyūsan-nen kara Shōwa roku-nen made,” Sangaku 28, no. 2

(1935): appendix 1–10.
5. Matsuoka Norikazu, “Cold Region Geomorphology in Japan,” Geographical Review of

Japan Series B 86, no. 1 (2013): 22–32, on 22.
6. In so doing, we draw upon the historical reflections of a number of practicing geoscientists

in Japan. See, e.g., Ishida Ryujirō, “Meiji, Taishōki no Nihon no chirigakkai no shisōteki dōkō,”
Chirigaku hyōron 44, no. 8 (1971): 532–51; Ono Yūgo, “Nihon ni okeru 1960–2010 no hyōga chikei
kenkyū: Ichi kenkyūsha no kaiko to tenbō,” Chigaku zasshi 121, no. 2 (2012): 187–214; and Osada,
“Wagakuni no hyōga ronsō” (ref. 4), 80–87.
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toward mountains that fused scientific inquiry, aesthetic nationalism, and
geographical pedagogy with the act of climbing mountains. It was in this era
that alpinism, writes Wigen, became “a tool to elevate the Japanese people as
a whole: to a more refined sensibility, a more informed perspective, and a more
exalted status in the hierarchy of nations.”7 Japan’s glacier debate, we argue,
throws this nascent alpine sensibility—and its scientific underpinnings—into
sharp relief.8

Mapping the contours of scientific opinion on the existence of ancient, if
not active, glaciers in the archipelago also adds finer texture to our understand-
ing of what James Bartholomew has called “community formation in Japanese
science.”9 As both a professional discipline and a field of academic inquiry,
glaciology did not develop in a vacuum. Rather, like any other branch of
science, it grew out of a particular matrix of institutional constraints, political
concerns, and knowledge networks that defined the limits and possibilities of
research. The hunt for mineral wealth, the international pedigree of Japan’s
earliest earth scientists, the academic configuration of geography as discipline:
these and other factors shaped the course not only of the glacier debate but also
the professionalization of glaciology as a field.

7. Kären Wigen, “Discovering the Japanese Alps: Meiji Mountaineering and the Quest for
Geographical Enlightenment,” Journal of Japanese Studies 31, no. 1 (2005): 1–26, on 25–26.

8. For broader treatments of the relationship between mountaineering and the natural sci-
ences see, e.g., David Livingstone, Putting Science in Its Place: Geographies of Scientific Knowledge
(Chicago: University of Chicago Press, 2003); Denis Cosgrove and Veronica Della Dora, eds.,
High Places: Cultural Geographies of Mountains, Ice, and Science (London: Tauris I B, 2008); and
Mark Carey, “Mountaineers and Engineers: The Politics of International Science, Recreation,
and Environmental Change in Twentieth-Century Peru,” The Hispanic American Historical
Review 92, no. 1 (2012): 107–41. On the relationship in Meiji Japan between mountaineering
and scientific calculation, see Andrew Bernstein, “Weathering Fuji: Marriage, Meteorology, and
the Meiji Bodyscape,” in Japan at Nature’s Edge: The Environmental Context of a Global Power, ed.
Ian Jared Miller, Julia Adeney Thomas, and Brett L. Walker (Honolulu: University of Hawaii
Press, 2013), 152–75.

9. James Bartholomew, The Formation of Science in Modern Japan: Building a Research
Tradition (New Haven, CT: Yale University Press, 1989), 4. This article may be read in part as
a contribution to the growing literature on the development of the natural sciences in Japan. See,
e.g., Eikoh Shimao, “Some aspects of Japanese science,” Annals of Science 46, no. 1 (1989): 69–91;
Morris Low, ed., Science, Technology, and Research and Development in Japan: Science (London &
New York: Taylor & Francis, 2001); Brett Walker, “Meiji Modernization, Scientific Agriculture,
and the Destruction of Japan’s Hokkaido Wolf,” Environmental History 9, no. 2 (2004): 248–74;
Gregory Smits, Earthquake Nation: The Cultural Politics of Japanese Seismicity, 1868–1930 (Ber-
keley: University of California Press, 2006); and Kuang-chi Hung, “Alien Science, Indigenous
Thought, and Foreign Religion: Reconsidering the Reception of Darwinism in Japan,” Intellec-
tual History Review 19, no. 2 (2009): 231–50.
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If any single institution stood at the center of the glacier question (or the
formation of glaciology as a discipline), it was the Japanese Alpine Club (JAC).
More than simply popularizing the idea of glaciers, the JAC launched and
sustained the glacial debate in its earliest stages, forging lasting ties between
alpinists and earth scientists. To understand how this was so, one must turn to
the scholar alpinists of the Meiji era, the Japanese savants who, impelled by new
modes of Western scientific inquiry, took to the mountains with increasing
frequency to blaze trails through the frontiers of art, literature, and science.
Fired with ideas from Europe about glaciers and the geomorphology of moun-
tain landscapes, a growing cadre of scholar alpinists—from professional geo-
graphers to government engineers to amateur writers—began to explore and
interpret the highlands as never before. In the process, they not only formed
vital conduits for the dissemination of Western geological thought and moun-
taineering culture, but also made important strides in modifying these concepts
to account for the particular conditions of Japan’s mountain landscapes.10

That many among them were amateur scientists, with little to no institu-
tional backing, bespeaks the key contributions played by non-professionals in
the early growth of the earth sciences. Before there were scholarly societies,
research stations, or academic departments dealing with landforms, there were
pioneering alpinists, who were simply trying to make sense of the mountainous
terrain through which they travelled. This essay accordingly highlights the
configurations and contributions of the informal networks of geological
inquiry in Meiji Japan: a topic hitherto overlooked by scholarship on the
history of Japanese science.

No two individuals embodied the spirit of scholar alpinism more than
Kojima Usui (1873–1948) and Yamasaki Naomasa (1870–1929): two key con-
tributors to the glacier controversy who, despite their close friendship, consis-
tently took opposite sides of the debate. Whatever their differences, however,
both men shared the conviction that scientific inquiry was an essential com-
ponent of modern alpinism. So, too, did they share an affiliation with the JAC:
a sounding board for natural scientific research that would provide an appre-
ciative, although not always supportive, audience for Yamasaki’s theories on
glaciers. Given Kojima’s and Yamasaki’s energetic contributions to this
debate—and their elevated status in the public eye as the respective fathers

10. On this process as it unfolded in the rugged frontier conditions of Hokkaido, see David
Fedman, “Mounting Modernization: Itakura Katsunobu, the Hokkaido University Alpine Club
and Mountaineering in Pre-War Hokkaido,” The Asia-Pacific Journal 7, no. 1 (2009): 1–18.
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of Japanese alpinism and geography—this essay uses these two figures as a lens
into the wider web of interpersonal, institutional, and intellectual networks
that took shape around the glacier question.

SCIENCE GOES VERTICAL IN JAPAN AS IN EUROPE

It was all but inevitable that members of the newly founded JAC would find
themselves discussing glaciers. For since the dawn of mountaineering in Eur-
ope, the glaciologist and the alpinist were, of necessity, frequently united in the
same person. Louis Agassiz (1807–1873), Édouard Desor (1811–1882), and their
colleagues were the first to combine pioneering studies of Switzerland’s ice
streams with ascents of hitherto unknown peaks. A generation later, John
Tyndall (1820–1893), the cynosure of scholar mountaineers, quickly rose to
the front rank of contemporary alpinists while pursuing his investigations on
the glaciers of France and Switzerland.

The propositions of these and other pioneering glaciologists were soon
known to Japan’s learned societies. Indeed, at the very same time that Europe’s
glacial theorists were struggling to the summits of the Alps, Japanese scholars
were laboring to construct a new geological vocabulary in light of their ideas.
Ice field (hyōya), ice floe (hyōgen), iceberg (hyōzan): these and other coinages
gained currency over the late nineteenth century as Japanese scientists, quite
literally, came to terms with European glaciology. It was not in fact until 1891

that the characters now conventionally used for glacier—hyōga (literally, ice
river)—were first deployed: a linguistic shift that reflects a newfound awareness
in Japan of the dynamic movement of these bodies of ice.11

This rendering was the preference of Jimbō Kotora (1867–1924), a geologist
and engineer who would go on to become a major player in the glacier debate,
as well as one of Yamasaki’s fiercest critics. Like Yamasaki, Jimbō formed an
important conduit for Western geological theories. Not only did he spend two
years studying physical geography at the University of Berlin, but he was also
a voracious consumer of Western scientific texts. It is little wonder, then, that
Jimbō’s 1891 exposition on glaciers bears a striking resemblance to the language
found in the renowned Scottish geologist Archibald Geikie’s 1877 textbook
Physical Geography, a work that many among the first generation of

11. On the early transference and translation of geological terms, especially as related to Sino-
Japanese intellectual exchange, see Arakawa Kiyohide, Kindai nichū gakujyutsu yōgo no keisei to
denpa: Chiri yōgo o chūshin ni (Tokyo: Hakuteisha, 1997).
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professional geologists would describe as deeply influential.12 As Iwata Shūji
points out, one need only inspect the illustrations of glaciers included in
Geikie’s and Jimbō’s respective geological treatises to see how conceptions
of these ice masses made their way into the awareness of Japanese geographers
and mountain enthusiasts (see Fig. 2).13

Also significant is the fact that Jimbō spent a great deal of time traversing
Japan’s highlands—not as an alpinist but as a geological surveyor for the
Japanese government. In this he was joined by a handful of the so-called hired
foreigners (o-yatoi gaikokujin): Western experts who were courted by the Meiji
government to serve as advisors for its breakneck modernization project. These
Western scientists formed yet another key channel for the dissemination of
glacial theories in Japan. The American zoologist and University of Tokyo
Professor Edward Morse (1838–1925), for example, gave a lecture on glaciers and
the ice ages in Tokyo on December 1, 1878.14 The American mining engineer
Benjamin Smith Lyman (1835–1920) likewise served as an important link to
Western theories of glaciation. Although Lyman conceded that over the course
of his geological survey of Hokkaido “no traces whatever of glacial action have
been found,” he acknowledged the possibility that “in the high central

FIG. 2. Sketches of glaciers from the geological textbooks of Geikie (left) and Jimb-o (right).

Source: After Iwata, “Hy -oga to iu yakugo no yurai” (ref. 13), 132.

12. Jimbō Kotora, Shinhen kochishitsugaku (Tokyo: Uchida Rōkakufu, 1891), 88–93.
13. For a detailed linguistic analysis, see Iwata Shūji, “Hyōga to iu yakugo no yurai,” Seppyō

20, no. 2 (2000): 129–36.
14. On Morse’s scientific lectures in Japan, see Michael Moos, “Two Essays on Japanese

Archaeology by Edward Morse,” Bulletin of the Society for East Asian Archaeology 1 (2007): 57–76.
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mountains [of Hokkaido] small glaciers even now exist and that traces of much
larger ancient ones may be found.”15 Perhaps no foreign expert put the case for
the existence of glaciers in Japan more provocatively than the British mining
engineer John Milne (1850–1913), who, in a lecture delivered in 1881 at the
Asiatic Society of Japan, argued for the probable existence of cirques in the
mountains of Japan. Milne went so far as to offer a list of probable sites of
“districts where the effects of glaciation are most likely to be met with”—
including, significantly, Yari-ga-take—but offered little more than impression-
istic accounts of his and other foreign experts’ mountain travels.16

So it was that the practical exigencies of state-building and cataloguing
Japan’s mineral resources catalyzed the first phase of geological research in
Japan. In contrast to Europe, where glacial theorists were putting up first
ascents and sharing their findings in the journals and lectures of alpine clubs,
the nascent study of glaciology in Japan was the realm of mining engineers and
government surveyors. And while a wide range of earth scientific terms began
to circulate within the small but growing cadre of professional scientists in
Japan, the Japanese public prior to the turn of the twentieth century remained
completely ignorant of the existence of glaciers—at home or abroad. “In our
youth,” recalled Tsujimura Tarō (of whom more later), “no matter where you
looked in our textbooks the term for ‘glacier’ was nowhere to be found, and
there were absolutely no images of glaciers in any magazines.”17

At first blush, it may seem extraordinary that Yamasaki Naomasa found
evidence of former glaciation so quickly, just a few months after his return to
Japan. Glaciers, it turns out, were not even the main purpose of his visit to the
mountains in August 1902. He climbed Shirouma only after inspecting
a nearby volcano in his capacity as a member of a committee for the prevention
of earthquake disasters.18

But few people in Japan at that time could have been better qualified to find
that evidence, for Yamasaki was the very model of the mid-Meiji scientist. Like

15. Benjamin Smith Lyman, Geological Survey of Hokkaido: A General Report on the Geology of
Yesso (Tokei: Kaitakushi, 1877), 16.

16. Few, however, took interest in his findings at the time, due in part to the limited par-
ticipation of Japanese scholars in this academic association. It was not until Yamasaki began to
press the case through his lectures and writings that the debate gained traction among a wider
group of Japanese participants. See John Milne, “Evidences of the Glacial Period in Japan,”
Transactions of the Asiatic Society of Japan 9 (1881): 54–89, on 57.

17. Tsujimura Tarō chosakushū 1 (Tokyo: Heibonsha, 1985), 307.
18. G. Frederick Wright, “Signs of the Glacial Period in Japan,” Science 27 (1903): 349–50.
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most of Japan’s specialists in the physical sciences at that time, he came from
a family with samurai antecedents.19 After studying geology at the new Tokyo
Imperial University and teaching briefly at a school in Sendai, he received
a government stipend to study in Europe. He headed first to Germany, the
prime destination for students of the physical sciences.20 After two years in
Bonn, he then moved to Vienna, where his studies were decisively influenced
by Albrecht Penck (1858–1945), a founder of the emerging discipline of geo-
morphology. During Yamasaki’s stay in Vienna, from 1901 to 1902, Penck was
working on his Die Alpen im Eiszeitalter, a multivolume examination of the
role that glaciers played in the shaping of the alpine formations.21 As Yamasaki
would later relate to colleagues, upon seeing a photograph of spire-shaped Yari-
ga-take, Penck did not hesitate to suggest that it was a glacial horn.22 In
retrospect, then, it is hardly surprising that Yamasaki knew exactly where to
look for an outcrop of striated rock.

Whatever the case, according to Tsujimura, Yamasaki’s discovery not only
caused “an uproar in the academic world,” but also served as a personal inspi-
ration to the aspiring young scientist, who found in the study of glacial land-
forms a “new interest and academic focus.”23 Yamasaki’s theorizing also
piqued the interest of the trailblazing alpinist Kojima Usui, who soon found
himself at the center of the mounting glacier controversy.

MOTION PROPOSED

Although a banker by profession and a writer by inclination, Kojima Usui soon
developed into an enthusiastic proponent of the links between science and
mountaineering.24 On August 17, 1902—the very month of Yamasaki’s dis-
covery—he scrambled to the top of Yari-ga-take, a rocky spire in what Kojima

19. For a discussion of the predominance of scientists with a samurai family background in
Meiji Japan, see Bartholomew, The Formation of Science (ref. 9), 49–82.

20. On his academic training and experiences abroad, see Okada Toshihiro, Nihon chirigaku
jinbutsu jiten, Kindai hen (Tokyo: Hara Shobō, 2011), 166–73.

21. For a profile of Penck and his academic contributions, see Robert Beckinsale and Richard
Chorley, The History of the Study of Landforms, Vol. 3: Historical and Regional Geomorphology,
1890–1950 (New York: Routledge, 2003), 327–35.

22. Kojima Usui, Arupinisto no shuki (Tokyo: Heibonsha, 1996 [1936]), 88.
23. Tsujimura Tarō chosakushū 1 (ref. 17), 307.
24. The definitive biography of Kojima is Kondō Nobuyuki, Kojima Usui: Yama no fūryū

shisha den (Tokyo: Sōbunsha, 1978).
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himself would soon re-brand as the Northern Japanese Alps. “For why?” he
later explained, “Because Yari is high, Yari is sharp, and Yari is steep.”25 In part,
Kojima was answering the call of Shiga Shigetaka’s best-selling Nihon Fūkeiron,
a book about Japanese scenery that melded a patriotic aesthetic—that the
country’s landscape had helped to shape the national character—with elements
of the latest geological thinking from Europe. “If you want to know the real
nature of granite mountains, then you must by all means climb Yari-ga-take,”
Shiga had enjoined his readers.26

Having just returned to Tokyo from climbing this granite mountain, Kojima
heard that a public lecture on possible ancient glaciers was scheduled at the
Tokyo Geographical Society.27 The choice of venue was significant, as academic
geography in Japan was still in its infancy at this time. Although geology took off
relatively early in the Meiji era, thanks to the priorities of developing mineral
resources and defending against natural hazards, geography had taken a back
seat. Kyoto Imperial University had to wait until 1906 for its Institute of Geog-
raphy, and Tokyo Imperial University until 1919. Thus, Yamasaki had few
options other than a public lecture as a means of broadcasting his ideas.28

The geographer wasted no time in writing up his discovery, which he
announced in September 1902. “Did Japan really lack glaciers? [Hyōga hatashite
honpō ni sonzai sezarishika]” he asked his audience, rhetorically, before setting
out the opposite case.29 This was a provocative thesis for a young academic
who had just started his first job as a geography teacher at the Tokyo Higher
Normal School. Almost immediately, it sent a frisson through academic circles.
A summary that appeared in a newspaper article was translated into English
and picked up in the February 1903 edition of Science, then as now the most
prestigious of scientific journals.30

25. Kojima Usui, Nihon Arupusu (Tokyo: Iwanami Bunko, 1992 [1910]), 9.
26. Shiga Shigetaka, Nihon fūkeiron (Tokyo: Iwanami Shoten, 1995 [1894]), 239.
27. Founded in 1879, the Tokyo Geographical Society (Tokyo chigaku kyōkai) was, according

to Takeuchi Keiichi, “virtually the only geographical society founded in the 19th century in the
purely non-Western world.” For a treatment of its origins, see Takeuchi Keiichi, “Geographical
Societies and Colonialism: Comparative Considerations of Italy and Japan,” Mediterranean
World 18 (2006): 1–6.

28. This point is elaborated in Kutsukake Toshio and Yajima Michiko, “An Introduction to
the History of Geological Sciences in Japan,” Japanese Association for the History of Geology
Newsletter 13 (2011): 1–26.

29. Yamasaki Naomasa, “Hyōga hatashite honpō ni sonzai sezarishika,” Chishitsugaku zasshi 9

(1902): 390–98.
30. Wright, “Signs of the Glacial Period” (ref. 18), 349–50.
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Kojima did not attend this lecture as he had “only just laid aside his
travelling clothes.” But already an “indelible association” was forming in his
mind between Yamasaki, the Hida mountains, and glaciers.31 Perhaps most
impressive to Kojima was the fact that the scholar had seen traces of ancient
glaciation where they had been missed by all those expert foreign mountaineers
who had roamed the Japanese mountains in the previous century. When, in
September 1904, Yamasaki announced another public lecture at the Tokyo
Geographical Society, Kojima was quick to attend. This time, the geographer
had chosen a less tendentious title for his lecture—“Characteristics of the high
mountains [Takayama no tokushoku]”—but he put the case for ancient glaciers,
if anything, even more strongly than before. Yamasaki proceeded to profile
Kuro-dake, Yakushi-dake, and Otenshō-dake—all mountains that had
attracted his attention on a recent trip through the Kurobe River valley. “All
these peaks are exceedingly sharp, like the blade of a chisel,” the geographer
noted.32 Could it be that ancient glaciers had shaped them?

Yamasaki and Kojima soon became firm friends. It might have helped that
they were of a similar age and both born on Shikoku into families with a samurai
heritage. Some time after the 1904 lecture, Kojima joined the Tokyo Geograph-
ical Society at the invitation of Yamasaki and Shiga Shigetaka, the author who
had originally inspired Kojima’s trip to Yari. Just months later, however, Kojima
was to reciprocate the favor. Eager to tap into the enthusiasm behind the
outbreak of what Yasukawa Shigeo calls late Meiji Japan’s “mountaineering
fever,” Kojima set out to found an alpine club—the first in all of Asia.33

THE JAPANESE ALPINE CLUB

The original inspiration for a Japanese alpine club had little to do with science
or scientists. The year after his Yari ascent, Kojima learned that an Englishman
had climbed Yari in the previous decade and even written about the ascent in
a book. Then—by dint of looking in the Yokohama telephone directory—
Okano Kinjirō, Kojima’s companion on Yari, discovered that the Englishman
had since returned to Japan and was living close by. Kojima made contact and

31. Kojima, Arupinisto no shuki (ref. 22), 85.
32. Ibid., 87.
33. See Yasukawa Shigeo, Kindai Nihon tozan shi (Tokyo: Kisetsu Shokan, 1976). For a more

general, image-driven account of the foundation of the JAC as related to the evolution of alpinism
in Japan, see Me de miru Nihon tozan shi (Tokyo: Yama to keikokusha, 2005).
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was soon invited to the English missionary’s apartment. Over a cup of after-
noon tea, Walter Weston (1860–1940) showed his guests an alpenstock and
other pieces of equipment, as well as several issues of the Alpine Journal, the
yearbook of Britain’s long-established Alpine Club, of which Weston was
a proud member. Okano was impressed by the kit; for Kojima, though, it
was the idea of a club that took hold.34

Encouraged by Weston, Kojima began to cobble together a coterie of
mountaineering enthusiasts. During the summer of 1905, hundreds of letters
criss-crossed the city and scores of meetings took place. A wealthy landowner
from Niigata, Takatō Shoku, offered to cover the proposed club’s financial
losses, if any, up to one thousand yen every year for ten years, a considerable
sum in those days. The club now had a bankroller; it remained to devise
a structure. For this, Kojima looked to Takeda Hisayoshi and his cohort of
young amateur botanists and beetle enthusiasts. Back in 1901, the year Takeda
graduated from the Tokyo Dai-Ichi Middle School (equivalent to today’s high
school), he had helped to found a club of his own, the Japan Natural History
Society (Nihon hakubutsugaku dōshikai), complete with its own journal.

On October 14, 1905, twelve of the natural historians convened for the
Society’s thirtieth regular meeting. Takano Takazō took the chair, reporting
on a recent plant-hunting foray to Tō-no-dake in the Tanzawa range of hills
near Tokyo. After the meeting, Takeda, Takano, and two more of the nat-
uralists met with Kojima, Takatō, and Jō Kazuma, a lawyer, to hash out the
details of the new alpine club. In November, the newsletter of the Japan
Natural History Society announced that an “Alpine Club” (Sangaku-kai)
would be established as a “sub-section” (shi-kai) of the Society “with the aim
of pursuing all manner of research on mountains or connected with
mountains.”35 As for Takano’s write-up of his Tō-no-dake trip, this would
appear in the forthcoming first number of Sangaku (Mountains), as the new
sub-section’s journal would be known.

In the meantime, Kojima assiduously placed notices about the Alpine Club
in Bunkō, Shinchō, Shinsei, Myōjō, and other journals likely to be read by the

34. An account of this fateful tea appointment is found in Kojima Usui, “Weston o megurite,”
in Kojima, Arupinisto no shuki (ref. 22), 22. See also Nobuko Fujioka, “Vision or Creation?
Kojima Usui and the Literary Landscape of the Japanese Alps,” Comparative Literature Studies 39,
no. 4 (2002): 285–88.

35. Our account of the Japanese Alpine Club’s formation is reconstructed in part from Kondō
Nobuyuki, “Nihon Sangaku-kai no sōsō no koro,” Newsletter of the Japanese Alpine Club, http://
www.jac.or.jp/info/news/200508.htm (accessed 8 Jan 2014)
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young Tokyo intelligentsia. And with success: membership of the alpine sub-
section quickly overtook that of the parent Natural History Society. In fact,
four hundred new members would join in the first year. If the JAC could so
quickly take root as an independent club, why did Kojima choose to start it as
an offshoot of the Natural History Society? It may be that Kojima feared that,
without the respectability conferred by Takeda’s naturalists, they would fail to
attract the calibre of members he was looking for. If such were Kojima’s
concerns, he was swiftly reassured. Distinguished men of letters—or men of
letters who would shortly become distinguished—flocked to join. The club’s
67th member was Yanagita Kunio, later acknowledged as the father of Japanese
ethnography, who joined in April 1906. Among the writers to join were
Shimazaki Tōson and Tayama Katai, whose last novel, appropriately for an
alpine club man, would be entitled Zansetsu (Lingering Snow).36

The new club also appealed strongly to scientists. Yamasaki signed up
within the first year. So did the aforementioned Jimbō Kotora, as well as
Tanaka Akamarō, a pioneer in the study of lacustrine sediments in Japan.
Alpinism, it seems, had arrived in Japan, and with enthusiastic backing from
a good many members of the scientific establishment. This endorsement was
not lost on Kojima. In an essay entitled “High mountain snow” (Takayama no
yuki, 1911), he explicitly identified the mountaineering instinct with “the spirit
of scientific inquiry”:

I believe that, just as things go in or out of fashion, there are old and new
styles of nature. . . . Modern man cannot be satisfied with appreciating
nature in the time-worn shape of famous places and set-piece sceneries such
as the Eight Great Landscapes of the Home Provinces or Dawn over
Futami-ga-ura. Rather, it is the unknown and the untracked that attracts
the spirit of exploration, which surged forth so remarkably in the nineteenth
century, allied as it is with the spirit of scientific inquiry. As a result, moun-
taineering clubs have now been established in every civilized nation, first in
Europe and America, and latterly in Japan. For what are the mountains but
vast vertically framed museums or galleries for the panoply of natural phe-
nomena? Nothing could be more fitting, then, as a subject for investigation
than snow.37

36. For an account of the emergence of the JAC and its appeal to Japanese literary figures, see
Martin Hood’s “Translator’s Introduction” in Fukada Kyūya, One Hundred Mountains of Japan
(Honolulu: University of Hawaii Press, 2014), 24–67.

37. Kojima, Nihon Arupusu (ref. 25), 342–43.
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Viewed in this light, the scientist and the alpinist are kindred spirits. To be
sure, there is an element of legerdemain here, given that science had played
little part in the JAC’s original conception. Yet, once the club was estab-
lished, scientists quickly came on board. And, as it happened, several of those
scientists were soon to stand at the center of the swelling debate on Japan’s
ancient glaciers.

CIRQUES OF CONTROVERSY

At first, few people accepted Yamasaki’s arguments about the existence of
ancient glaciers. Where in Japan, the sceptics asked, do you see obvious mor-
aines and deep “drifts” of pulverized rubble—the debris that so clearly marks
the paths of ancient glaciers all over the Alps or the Himalaya? It did not take
long for additional counter-arguments to be mustered. In 1911, the palaeontol-
ogist Yokoyama Matajirō published a paper on fossils from the Bōsō Peninsula
that purportedly showed that Japan had enjoyed a tropical climate during the
Ice Ages. “I am quite sure,” he wrote, “that while the Occident was buried
under the heavy burden of ice millions of tons in weight, Central Japan was
exposed to the heat of the tropical sun.”38 Two years later this conclusion was
challenged by a different geologist, Yabe Hisakatsu, who found that the fossils
dated from after the Ice Age.39 Still, no one could point to the missing moraines
and drifts, leading many to conclude that other forces (including volcanism and
extreme weather conditions) were at work in shaping Japan’s highlands.

Given the orographic nature of the subject, it was only a matter of time
before the debate found its way onto the pages of Sangaku, the journal of the
newly formed JAC. Yamasaki contributed an article on the snows of the high
mountains (Takane no yuki) to the very first volume of the journal, published
in 1906. But he was not a party—at least, directly—to the controversy
launched in the same pages a few years later.

In the November 1911 edition, two articles were published—one making the
case for ancient glaciers and the other opposing it. The first, entitled “The Japan
Alps and the glaciers of the past” (Nihon Arupusu to kiō no hyōga), argued that
former glaciers had carved out the shapely cirques found on many high ridges

38. Yokoyama Matajirō, “Climatic Changes in Japan since the Pliocene Epoch,” Journal of the
College of Science, Tokyo Imperial University 32, no. 5 (1911): 1–16, on 9.

39. Yabe Hisakatsu, “On Japanese Climate in the Pleistocene,” Gendai no kagaku 1 (1913):
522–57.
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throughout the Japanese Alps.40 A map was included of these suspected glacial
landforms, the first ever attempted, as well as an illustration comparing the form
of Japan’s cirques with those of the Haffner massif in Austria—a sub-group in
the Central Eastern Alps then well-known for its remnant glaciers (see Fig. 3).

The author was Tsujimura Tarō, then a twenty-one-year-old university
student. Tsujimura’s enthusiasm for mountains was such that he had joined
the JAC at the age of fifteen, making him its youngest member. If his Sangaku
article read like an uncritical recapitulation of Yamasaki’s views, this should not
be surprising. Upon entering Tokyo Imperial University, Tsujimura had
immediately started attending the professor’s lectures.

On the other side of the debate was Kojima himself, who also served as the
editor of Sangaku. It is likely that Kojima, as editor, had the chance to see
Tsujimura’s contribution before setting down his own views. Thus, although

FIG. 3. A view of the Japan Alps and its cirques as compared to the

Austrian Hafnergruppe. Source: Tsujimura, “Nihon Arupusu to ki -o no

hy -oga” (ref. 40), 407.

40. Tsujimura Tarō, “Nihon Arupusu to kiō no hyōga,” Sangaku 6, no. 3 (1911): 1–21.
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his own piece ostensibly dealt with the permanent snowfields of the Japan
Alps, with reference specifically to the Hodaka massif, it may be read as a direct
rebuttal of Tsujimura’s article. Japan’s cirques were formed differently to those
of Europe, Kojima asserted; their headwalls were less steep, implying that
permanent snowfields, not glaciers, had carved them.41 In this, he followed
John Tyndall, who had proposed that snowfields could slip downhill like
glaciers, imitating some of their erosive powers.42 As for the moraines and the
striated rock that Yamasaki had found on Shirouma in 1902, Kojima had not
seen them for himself and was thus unable to judge their worth as evidence for
ancient glaciers. Kojima did, however, include photographs comparing differ-
ent forms of scarred rock to illustrate how the effects of nivation—the abrasion
of rock due to the alternate thawing and freezing of snowpack—often resem-
bled glacial striations (see Fig. 4). By way of conclusion, he called upon his

FIG. 4. Striated stones as analyzed by Kojima in his Sangaku article. Source: Kojima, “Nihon

Arupusu to mannenyuki” (ref. 41), 543.

41. Kojima Usui, “Nihon Arupusu to mannenyuki kankeifu Hodaka-dake-ron,” Sangaku 6

(1911): 514–21.
42. His thinking along these lines is articulated in John Tyndall, The Glaciers of the Alps: Being

a narrative of excursions and ascents, an account of the origin and phenomena of glaciers and an
exposition of the physical principles to which they are related (London: John Murray, 1860).
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fellow alpinists to head into the hills to take up the search for moraines and
other glacial landforms.43

In the re-worked version of the article that appears in his collected works,
Kojima added a further argument. Japan’s volcanic craters, he observed, only
retain their pristine shape if the parent volcano is still active; the moment
a volcano falls silent, erosion starts to destroy its features. By the same token,
Japan’s cirques are too crisply defined to have been created by glaciers that
vanished 20,000 years ago. Instead, they must be the product of some con-
tinuing agency—namely, the perpetual snowfields that scour them.44

On its face, Kojima’s scepticism seems difficult to explain. After all, he was
just then tirelessly promoting “The Japanese Alps” as a term for the high
mountains of central Honshū. So invested was Kojima in the term that he
had chosen the title “Nihon Arupusu,” a rendition of “Japan Alps” in Japanese
script, to adorn his collected mountain writings. Needless to say, evidence of
ancient glaciers only strengthened the case for awarding the alpine brevet to the
Hida, Kiso, and Akaishi mountain ranges.45

How, then, to explain his glacial doubts? One source of scepticism was
Kojima’s trusted advisor, Walter Weston. Although Weston himself had
latched onto the term “Japan Alps” (embedding it in the title of his own
1896 memoir, Mountaineering and Exploration in the Japanese Alps), when it
came to ancient glaciers Weston was firmly in the camp of the doubters. As
recorded in his second book about Japan, The Playground of the Far East, he
had personally seen no relic landforms during his mountain travels in Japan.
All in all, the evidence for ancient glaciers was “slight and inconclusive,” he
wrote, and, therefore, “it seems reasonable to conclude that the claims that
have been advanced on behalf of glacial action in the Japanese Alps are not as
yet sufficiently substantiated to merit acceptance.”46 Although Weston pub-
lished this assessment in 1918, long after his return to England, he most likely
formed his opinions long before. During his second stay in Japan, he had taken
an interest in the glacier debate and, just before leaving the country in May
1905, received an English version of Yamasaki’s original 1902 paper. According

43. Kojima, “Nihon Arupusu to mannenyuki” (ref. 41), 540–43.
44. Kojima Usui, Kojima Usui zenshū, ed. Shimada Tatsumi (Tokyo: Taishūkan Shoten, 1979).
45. Not all of his peers, however, welcomed this neologism. Shiga Shigetaka, for one, would

have preferred to designate the putative Japan Alps as the “Central Honshū Transversal Range”
(Honshū chūō ōdan sammyaku). For more on the debate over the naming of the Japan Alps, see
Miyashita Keizō, Nihon Arupusu: Mitate no bunkashi (Tokyo: Misuzu Shobō, 1997), 39–40.

46. Walter Weston, The Playground of the Far East (London: John Murray, 1918), 181–96.
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to Kojima, who commissioned the translation, Weston was unimpressed by
the evidence presented there.

Whether or not Kojima was influenced by Weston, he certainly stayed true
to his friend’s position. Although never entirely excluding the possibility that
glaciers had once existed in Japan, he kept firmly to a neutral stance on whether
the evidence adduced by the glacier enthusiasts actually supported that con-
clusion. Furthermore, as Ono Yūgo points out, some of Kojima’s reservations
about that evidence were well founded. For example, the moraine-like rubble
heaps found within the basins of some Japanese cirques were not actually
moraines but rather “ramparts” formed from stones bouncing and rolling
down from the snowfields above.47

Kojima was not alone in his obduracy. Hardly any of the leading voices in
the early glacier debate changed their minds in the face of counter-arguments or
accumulating evidence. This inflexibility could be a universal feature of scien-
tific debates—Thomas Kuhn hints that it may be—or, if a local explanation is
sought, it might have been grounded in the Meiji scientist’s fierce loyalty to his
tutors and intellectual forebears, both Japanese and foreign.48 Either way, the
rigidity of the glacial debaters in defending their positions never seems to have
obstructed progress in the evaluation of new evidence.

EVIDENCE ACCUMULATES

The case for ancient glaciers did not rest solely on cirques. Soon after the
Sangaku debate, geologists started to find signs that glaciers had once reached
much lower altitudes. In 1913, Alfred Hettner (1859–1941), a visiting German
geographer, found a scratched-up boulder in the Inekoki gorge of the Azusa
River, above the village of Shimajima (see Fig. 5). On November 22, 1913,
Kojima attended a particularly “unforgettable” lecture at the Geographical
Society regarding this new evidence.49 After Yamasaki again spoke about
glacial action in the Hida Range, the rather small audience crowded around

47. See Ono Yūgo, “Kojima Usui to Tsujimura Tarō—Nihon Arupusu no hyōga chikei o
meguru Sangaku de no ronsōo,” Sangaku 105 (2010): 138–54, on 142–43.

48. For examples of former foreign students’ devotion to their supervisors, see Bartholomew,
The Formation of Science in Modern Japan (ref. 9), 49–82. One of them, Kitasato Shibasaburō,
went so far as to set up a shrine to the memory of his former supervisor, the German scientist
Robert Koch.

49. Kojima, Arupinisto no shuki (ref. 22), 87.

2 9 0 | F E DMAN AND HOOD



a desk to inspect the disputed “Hettner-Stein.”50 As the room darkened on this
winter evening, candles were brought out to illuminate the stone, picking out
the fine parallel lines on its pale surfaces. The striations were compared with

FIG. 5. A photograph of the entirety of the Hettner Stone (top) and

a close-up of its striations (bottom). Source: Yazawa Yonesabur -o,

Kamik -ochi (Tokyo: Iwanami Shoten, 1928), 9.

50. For Yamasaki’s view on the Hettner-Stein, see Yamasaki Naomasa, “Hida sanmyaku ni
okeru hyōga sakuyō ni tsuite,” Chishitsugaku zasshi 21 (1914): 1–12, 51–61.
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those on similar rocks brought from Europe. Smoking gun evidence this was
not. While glacier supporters interpreted it as evidence for an ancient moraine,
naysayers asserted that water erosion or the action of avalanches could equally
well account for the stone’s markings.51

Academic exchanges of this sort continued for nearly a decade.52 Of a schol-
arly consensus, however, there were few signs. In the 1920s, glacier sceptics were
still vocal within the scientific community, with Jimbō Kotora as the most
prominent holdout. Jimbō, however, passed away in 1924, and just five years
later the geographical world was shocked by the premature death of Yamasaki,
by then a revered figure in academic and even public life.53 His impact
extended well beyond the glacier debate. Indeed, by the time of Yamasaki’s
passing, mountain topography represented only a minor focus within the mag-
isterial sweep of his academic work.54 His magnum opus, completed in 1915,
was a 10,000-page regional geography covering all of “Great Japan.”55 Never-
theless, the loss of these trailblazers served to emphasize that, if the glacier
question was ever to be resolved, new evidence and new thinking was in order.

It was around this time that the glacier debate entered a new phase. For one
thing, public interest in glaciers was on the rise. No longer solely the preoc-
cupation of a small circle of academics, glaciers made their way into textbooks,
an array of popular journals, and even youth publications.56 Aimed precisely at
the latter demographic was a book for high school and college students about

51. For the dissenting view, see, e.g., Katō Tetsunosuke, “Hettonaa ishi ni taisuru gigi,”
Chishitsugaku zasshi 21, no. 253 (1914): 417–21.

52. By far the most exhaustive overview of the debate as it unfolded in the first three decades
of the twentieth century is Okayama Toshio’s historiographical assessment in the pages of
Sangaku. See Okayama, “Honpō hyōga mondai” (ref. 4), appendix 1–10; Okayama Toshio,
“Honpō hyōga mondai no kaiko to genjyō—Shōwa roku-nen kara genzai made,” Sangaku 31

(1936): 125–61; and Okayama Toshio, “Honpō no hyōga mondai ni kan suru bunken,” Sangaku
31 (1937): appendix 1–8.

53. His passing was mourned abroad as well. In an obituary published in Science, T. Wayland
Vaughn wrote of Yamasaki as not only “the foremost geographer in Japan” but also “one of the leaders
in international scientific cooperation in the Pacific.” See T. Wayland Vaughn, “Obituaries,” Science,
News Series 70, no. 1815 (1929): 348.

54. For a broad assessment of Yamasaki’s scholarly range and myriad intellectual contribu-
tions, see Yamada Toshihiro, “Shizen chirigaku no kaitakusha Yamasaki Naomasa: Kazan
chishitsu chōsa kara hendō chikei kenkyū made,” Chikyu kagaku 62 (2008): 345–54.

55. Yamasaki Naomasa, Dai Nihon chishi (Tokyo: Hakubunkan, 1913). For a broad overview of
his career see Yamada Toshihiro, “Shizen chirigaku no kaitakusha Yamasaki Naomasa: Kazan
chishitsu chōsa kara hendō chikei kenkyū made,” Chikyu kagaku 62 (2008): 345–54.

56. For a look at how glaciers were presented to the broader public during this period, see
Okabe Chōsetsu, Kazan to hyōga no hanashi (Tokyo: Futaba Shobō, 1924).

2 9 2 | F E DMAN AND HOOD



the “Nihon Alps.” Published in 1930, this lavishly illustrated work devotes two
of its more than two hundred pages to a summary of what it still termed the
“glacier problem.” But a glance at these paragraphs suggests that their author,
an educator by the name of Hanai Shigeji, accepted that the case for glaciers
was fundamentally sound. He introduces a survey of apparently glacial corries
in all regions of the Japanese Alps with the following remarks:

The thesis that erosive landforms from glaciers exist throughout the Japanese
Alps was first put forward by the late Dr Yamasaki. This sparked the debate
on Japan’s glacier problem, in which many geographers participated, and
which was revived by the discovery of the Hettner stone. Leaving aside the
question of how far Japan’s glaciers once extended, it is quite plausible that,
during the Diluvial Period, the snowline came down to around 2,500 meters
in this region. This quite probably gave rise to permanent snowfields close to
the summits of the range, and even to small glaciers where the snowfall was
relatively heavy.57

That arguments for the existence of glaciers in ancient Japan ran alongside—and
sometimes against—concurrent theories on Japan’s divine origins and its phys-
ical relationship with the Asian continent doubtless complicated public percep-
tions.58 Although scientists who were party to the glacier debate seldom touched
on overtly political themes, their interpretations of Japan’s ancient history had
implications that were not always academic. As with scientific practitioners
across the disciplinary spectrum, geoscientists constructed their arguments dur-
ing a time of swelling nationalism and ideological fervor—forces that, as Jung
Lee has shown, profoundly shaped scientific practice in Japan and its empire.59

Just as glaciers were entering the popular lexicon in Japan, participation in
the glacier debate among earth scientists began to swell. As Table 1 makes clear,
the late 1920s and early 1930s witnessed a marked uptick in academic publica-
tions about glaciers. Although a majority of these publications were in the
pages of professional, peer-reviewed geology journals, a new generation of
scholar alpinists also regularly covered the debate for members of the JAC.
In fact, many practicing geologists were members of the JAC, which remained
a powerful vehicle for the dissemination of their findings and the

57. Kogure Ritarō, ed., Nippon Arupusu (Tokyo: Shinkōsha, 1930), 18–19.
58. A fine-grained analysis of the complex politics surrounding Japanese theories on their

biological as well as mythical origins in the context of imperial expansion can be found in Oguma
Eiji, A Genealogy of Japanese Self Images, trans. David Askew (Melbourne: Trans Pacific Press, 2002).

59. Lee Jung, “Mutual Transformation of Colonial and Imperial Botanizing? The Intimate yet
Remote Collaboration in Colonial Korea,” Science in Context 29, no. 2 (2016): 179–211.
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popularization of the glacial sciences. This was, quite practically, a natural
alliance. Glaciologists, for their part, routinely regaled JAC members with
recent advances in avalanche detection, snow-pack studies, and ice phys-
ics—issues of keen interest to risk management and expedition planning.60

In return, these scientists gained access to invaluable intelligence about, among
other things, alpine routes, climbing techniques, and rock compositions.61

It is almost an axiom in the history of science that breakthroughs come from
unexpected directions. Such was certainly the case with the glacier debate,
when in 1931 Ogawa Takuji, a geologist at Kyoto University, proposed that
ancient glaciers had descended much lower than even most of Yamasaki’s
supporters had previously suspected. Ogawa may have received the tip-off for
low-altitude glaciers from Hettner, whom he had accompanied on his field trip
to Nagano Prefecture in 1913.62 In his 1931 paper, Ogawa argued that such ice-

TABLE 1. Adapted from data compiled in Okayama, “Honpō hyōga mondai” (ref. 4), 197.

60. Both communities have been heavily invested in building the Japan Avalanche Network:
a community of alpinists and scientists dedicated to avalanche detection, accident prevention,
and search and rescue. On this system, see Degawa Azusa, “Nihon nadare nettowaaku ni okeru
nadare jōhō happyō e no jissenteki apurōchi,” Seppyō 76, no. 6 (2014): 451–60.

61. On the relationship between practicing glaciologists and mountaineers, see, e.g., Tanaka
Kaoru, Hyōga no yamatabi (Tokyo: Hōbundō, 1943).

62. See H. Kerschner and H. Heuberger, “New results on the Pleistocene glaciation of the
Japanese Alps (Honshu) and the ‘Hettner Stein’ problem—A preliminary report,” Zeitschrift für
Gletscherkunde und Glazialgeologie 33, no. 1 (1997): 1–14.
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streams had created the moraine-like debris found at around the 1,000-meter
mark on Yatsu-ga-take, an extinct volcano, and at other sites in Nagano
Prefecture.63 This time, the case was strong enough to prompt a renewed
search for glacial relics throughout the Japanese Alps, as well as in Hokkaido.

One such foray was made by none other than Tsujimura Tarō, who had
succeeded Yamasaki as professor of geography at Tokyo Imperial University.
For the locus of his search, he chose Senjō-dake in what were now known—
irrevocably, thanks to Kojima—as the Southern Japan Alps. Climbing into one
of Senjō’s elegant cirques in the summer of 1932, Tsujimura found the evidence
he had been looking for: gekritztes Geschiebe (scratched-up debris), in the
terminology borrowed from German geologists. The parallel grooves on their
smooth granite surfaces clearly showed that these boulders had been ground
under a body of moving ice.64 As a result of this and subsequent discoveries,
recalls Tanaka Kaoru, one of Japan’s first professional glaciologists, the debate
“shifted from a discussion of the general existence of glacial scouring in Japan
to the clarification of the peculiar traits of glacier activity in Japan.”65

Five years before the Senjō discovery, Kojima Usui returned to Japan after
a twelve-year stint as manager of the Yokohama Specie Bank’s branches in San
Francisco and Los Angeles. If his later publications are any indication, it seems
that neither the chance to see live glaciers in America’s coastal ranges, nor his
time in Yosemite valley, nor even his deep readings of John Muir’s commentary
on the subject, had appreciably altered his thinking on the question of ancient
ice-streams in Japan.66 That did not stop him, however, from continuing to
write voluminously about the artistry of snow and ice in Japan’s mountains. Just
a few months before his death in 1948, Kojima returned to the glacier question in
an essay on “The Hettner Stone revisited.” His last words on the matter hint at
a softening in his stance: “If these cirques and roches moutonnées were to affirm
the former presence of great glaciers in the Hida, Kiso and Akaishi ranges, then
there would be nothing for it but to bow down our heads at the infinitely
creative ways of Nature, this strange and mysterious shaper.”67

63. Ogawa Takuji, “Chūō Nihon no kōsekisei hyōga sayō ni tsuite,” Chikkyū 16 (1931): 321–32,
401–08.

64. This discovery and its implications are discussed in Tsujimura Tarō, “Honshū sanchi no
hyōga suisekibutsu,” Chigaku zasshi 70, no. 1 (1961): 1–2.

65. Tanaka, Hyōga no yamatabi (ref. 61), 11.
66. A detailed treatise on glaciers in North America and his exploration of the Sierra Nevada

can be found in Kojima Usui, Hyōga to mannenyuki no yama (Tokyo: Azusa Shobō, 1932).
67. Kojima Usui, Yama no fūryūshisha, quoted in Ono, “Nihon Arupusu no hyōga” (ref. 47), 151.
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A decade after Kojima’s death, a series of studies by Iozawa Tomoya ush-
ered in the next phase in the study of ancient glaciers. Using aerial photo-
graphs that became available in the 1960s, Iozawa systematically identified all
of Japan’s surviving glacial landforms and divided them into two groups: “the
older and more widespread Yokoo Stage,” dating from about 70,000 years
ago, “and the younger and much less widespread Karasawa Stage,” which
corresponds roughly to the most recent worldwide glacial maximum, about
24,500 years ago.68

Later, another phase of glaciation, dating back some 60,000 years, was
recognized in the Hidaka mountains of Hokkaidō.69 In the 1980s, Ono Yūgo
and other researchers started to reconstruct the mass balance and flows of past
glaciers from glacial landforms.70 In the same decade, perennial snow patches
were investigated to see if they harbored relics of former glaciers. An ice body
dating back some 1,700 years was discovered at the bottom of the Kuranosuke
Cirque on Tateyama, in the Northern Japan Alps.71 By the end of the twen-
tieth century, the extent of Japan’s former glaciers was fairly well established,
allowing for the construction of a detailed glacial chronology. Moraines were
discovered in the Azusa and Kurobe River valleys that suggested that some
Yokoo-era glaciers had once flowed to within 500–600 meters of sea level.72

But few suspected that live glaciers might still lurk under some of Japan’s larger
permanent snowfields.

A new technology made it possible to test that thesis. Between 2009 and
2011, researchers from the Tateyama Caldera Sabo Museum used a device
known as an ice radar—then on loan from Japan’s National Institute of Polar
Research—to investigate snow-gullies on Tateyama and Tsurugi, the north-
ernmost high mountains in Honshū’s Northern Alps (see Fig. 6). Underneath

68. Ono, “Nihon ni okeru 1960–2010” (ref. 6), 187.
69. Horie Shōji, “Discovery of the Pleistocene Glaciation on Daisetsu Volcano, Hokkaido

and Its Significance in Connection with Lake Biwa Stratigraphy,” Proceedings of the Japan
Academy 53, no. 3 (1977): 143–46, https://www.jstage.jst.go.jp/article/pjab1945/53/3/53_3_143/_pdf
(accessed 9 Apr 2019).

70. See, e.g., Ono Yūgo, “Mass balance of the Pleistocene alpine glaciers in the Japanese
Alps,” Annual Reports, Institute of Geoscience, University of Tsukuba 7 (1981): 35–38; and Ono Yūgo,
“Hyōga chikei ni yoru hyōga no fukugen,” Chiri 7 (1982): 35–38.

71. Fukui Kōtarō, “Tateyama, Kuranosuke no puroteerasu ranpaato de no eikyūtōdo to
chihyōmen idōryō no kansoku,” Chigaku zasshi 111 (2002): 564–73.

72. For a visually driven overview of recent research written for a popular readership, see Ono
Yūgo and Ōmori Kōichirō, Kamigami no mita hyōgaki e no tabi: Sora kara miru Kita Arupusu
shizen shi (Tokyo: Maruzen, 1991).
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three of these permanent snowfields, they detected patches of slow-moving ice
about 27–30 meters deep and 400–1,200 meters long, making them compa-
rable with many a remnant glacier in the European Alps. Using geodetic survey
techniques and photogrammetry, moreover, the team detected significant
“downslope movement” of roughly 4 meters per year—a velocity “equivalent
to those of small Himalayan glaciers.”73

So it was that a century after Yamasaki happened on the striated red rock of
Shirouma, the great geographer’s thinking on Japan’s ancient glaciers received
its ultimate vindication. His efforts are not forgotten. Fittingly, they find
commemoration on the northwestern face of Oyama in the Tateyama
Range—in what is now known as the “Yamasaki Cirque.”

FIG. 6. Snow gully on Tsurugi, locus of a relic glacier

discovered in the recent radar survey. Source:

Kogure, Nippon Arupusu (ref. 57), 89.

73. Matsuoka, “Cold Region Geomorphology in Japan” (ref. 5), 25.
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CONCLUSION

Although only a small-scale scientific revolution, the glacier debate presents an
illuminating lens through which to examine, as Michael Reidy would have it,
“the relationship between verticality and the physical sciences” in modern
Japan.74 At a most basic level, the glacier debate shows how geological facts
were progressively collected, discussed, and sifted until new interpretations
emerged. It was archetypally “Kuhnian” in that participants on either side were
reluctant to change their minds, even in the face of increasing evidence, and it
took a generational change before the existence of ancient glaciers was generally
accepted. It was primarily a controversy with respect to facts (as opposed to
those over theories or principles), making the collection of physical evidence in
upland Japan a central feature. In this sense, the argument in Japan merely
reprised on a smaller scale the prototypical glacier debate (between Louis Agas-
siz et al.) in the 1840s over whether and how far Ice Ages had once scoured the
northern hemisphere.

Yet, as Thomas Brante and Aant Elzinga remind us, the study of scientific
controversy also “constitutes a useful site for elaborating a theory and sociology
of science.”75 More than simply revealing the rationalistic progress of scientific
discourse, they argue, scientific controversies shed light on the politics of
expertise and group dynamics of consensus-building. Japan’s glacier debate
is an illuminating case in point. The samurai pedigree of key participants was
an influential factor, as was their intense loyalty to figures seen as their intel-
lectual patrons (e.g., Kojima’s sense of obligation to Weston, Tsujimura’s to
Yamasaki). One cannot fully understand the course of scientific discourse on
the glacier question without attending to the social world of its participants—
a point powerfully pressed home by James Bartholomew in his ground-
breaking study of Meiji-era science.

But the debate over whether and where ancient glaciers had shaped Japan’s
highlands also brings to the fore a hitherto neglected aspect of Meiji era science:
the indispensable role of informal institutions to the progress of certain scientific
research agendas. As is well known, Japanese scientists often had to do a lot with
a little, especially those who were working in fields deemed by the central

74. Michael S. Reidy, “John Tyndall’s Vertical Physics: From Rock Quarries to Icy Peaks,”
Physics in Perspective 12 (2010): 122–45, on 124.

75. Thomas Brante and Aant Elzinga, “Towards a theory of scientific controversies,” Science
Studies no. 2 (1990): 33–46, on 43.
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government as less likely to bring immediate economic or military benefits to the
fledgling Meiji state. To make their ideas known, pioneers in new or less favored
fields such as glaciology, therefore, had little recourse but to turn to informal
means such as public lectures and public societies (e.g., the Tokyo Geographical
Society). In this respect, the involvement of scientifically unqualified JAC mem-
bers in the glacier debate can be seen as characteristic of an age when amateur
initiatives in science were possible and even encouraged. To see how this applies
to other disciplines and scientific pursuits, one need only recall Nonaka Itaru’s
private (yet officially sanctioned) venture to set up a meteorological station atop
Mt. Fuji (1895) or Shirase Nobu’s expedition to Antarctica (1912).

A lack of resources need not be all bad. Kojima Usui and other mountai-
neers in fact looked back to the early days of the JAC with a profound sense of
nostalgia. Kojima indeed spoke for many when he described the period fol-
lowing the JAC’s foundation in 1905 as a “golden age” of alpine discovery.76 In
his view, the golden age came to an end in the century’s mid-teens, when
government surveyors started to issue the first modern maps of Japan’s high
mountains. After that, mountaineering may have become more convenient,
but the joys of discovery were never again so intense. Something similar might
be said of the era’s scientific endeavors. Especially in new fields during the
Meiji and Taishō years, researchers often lacked institutions, funding, and even
formal qualifications. Yet this was a time when a young school teacher, as
Yamasaki was when he found his first striated rock, could make scientific
discoveries that would echo worldwide.
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