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Middle Permian orthoconic nautiloids from the 
Takakurayama Formation in the Yaguki area,  
Fukushima Prefecture, Northeast Japan

Shuji Niko* and Masayuki Ehiro**
*Department of Environmental Studies, Faculty of Integrated Arts and Sciences, Hiroshima University,
Higashihiroshima 739-8521, Japan, **The Tohoku University Museum, Sendai 980-8578, Japan

Abstract: Four species of orthoconic nautiloids belonging to the orders Orthocerida and 
Pseudorthocerida are described from the Wordian (middle Permian) Kashiwadaira Member of the 
Takakurayama Formation, Northeast Japan. They are Geisonoceras? sp., Iwakiella ichiroi Hatai, 
Kotaka and Noda, 1972, Pseudorthoceras? sp., and Bitaunioceras sp. Our observations of the newly 
acquired two specimens of I. ichiroi have resulted in addition to the generic diagnosis, especially in 
natures of the annulations and surface ornamentation of the adult shells and the septal characters.

Introduction

A thick sequence of the Permian clastic rocks in the Yaguki 
area, Fukushima Prefecture, Northeast Japan is assigned 
to the Takakurayama Formation (Iwao and Matsui, 1961; 
Onuki, 1966), in which three stratigraphic units, namely 
the Iriishikura, Motomura and Kashiwadaira Members in 
ascending order, are recognized (Yanagisawa and Nemoto, 
1961; Yanagisawa, 1967). Following Ehiro (2008, 2022), 
that were described ammonoids and coiled nautiloids, the 
present study focuses on orthoconic nautiloids belonging 
to the orders Orthocerida and Pseudorthocerida occur in 
the Wordian (middle Permian) Kashiwadaira Member as 
the third fascicle. Detailed geologic setting and locality 
information of the examined specimens herein are referable 
in the preceding papers.

Repository.― All specimens described in this study and 
the holotype of Iwakiella ichiroi Hatai, Kotaka and Noda, 
1972, are reposited in the Tohoku University Museum, 
Sendai (prefixed IGPS).

Systematic paleontology

Subclass Nautiloidea Agassiz, 1847
Order Orthocerida Kuhn, 1940

Family Geisonoceratidae Zhuravleva, 1959
Genus Geisonoceras Hyatt, 1884

Type species.― Orthoceras rivale Barrande, 1866.

Geisonoceras? sp.
Figures 1.A, 1.B

Description.― A single external mold of fragmentary and 
strongly deformed specimen was available for study; it is 
longiconic orthocone with 38 mm in length and very gradual 
conch expansion; reconstructed conch diameter as circular 
cross section is 7 mm. Surface ornamentation consists of 
transverse narrow bands; adjacent bands divided by striae; 
subtriangular salients developed; no internal structure 
preserved.

Material examined.― IGPS coll. cat. no. 112740.
Occurrence.― Lower part of the Kashiwadaira Member at 

B-valley (T1 locality).
Discussion .― The poorly preserved specimen is

questionably placed in Geisonoceras on the basis of its 
gross conch shape and characteristic ornamentation 
consisting of the narrow bands and striae.

Family Sphaerorthoceratidae Ristedt, 1968
Genus Iwakiella Hatai, Kotaka and Noda, 1972

Type species.― Iwakiella ichiroi Hatai, Kotaka and Noda, 
1972.

Emended diagnosis.― Annulated orthocone with gradual 
conch expansion; initial chamber spherical; annulations 
oblique and closely spaced in juvenile shell; spacings of 
annulations become slightly wider in adult shell including 
body chamber; interspaces of annulations nearly flat; 
longitudinal surface lirae restrictedly occur in juvenile shell; 
oblique lirae developed in interspaces of annulations; 
camerae relatively short. 

Discussion.― Because the type and only included 
species, Iwakiella ichiroi, of the genus was monotypic, its 
generic diagnosis was previously based only on the holotype 
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Figure 1.  A, B. Geisonoceras? sp. IGPS coll. cat. no. 112740. A, silicone rubber cast, side view: B, partial enlargement 
of A to show details of surface ornamentation. C–H. Iwakiella ichiroi Hatai, Kotaka and Noda, 1972. C–E, H, IGPS coll. cat. 
no. 112737; C, partial enlargement of D to show details of surface ornamentation at adoral shell; D, side view; E, silicone 
rubber cast prepared from apical shell, showing details of annulations and surface ornamentation; H, partial enlargement of 
D to show details of septa: F, G. IGPS coll. cat. no. 86628; F, side view; G, silicone rubber cast prepared from apical shell, 
showing details of annulations and surface ornamentation. Scale bar is 12 mm in A, D, F; 3 mm in B, E, H; 7.5 mm in C;  
6 mm in G.

Shuji Niko and Masayuki Ehiro



3

(IGPS coll. cat. no. 86669). Furthermore, internal structure 
of the holotype was mostly unknown. The study has resulted 
in emendation for the diagnosis on the basis of knowledges 
derived from the following two newly acquired specimens. 
A specimen (IGPS coll. cat. no. 112737) reveals that the 
holotype is the juvenile shell and natures of the adult shell 
and the septa. Another specimen (IGPS coll. cat. no. 86628) 
provides data of the body chamber. 

Similar annulations with Iwakiella also appear rarely in 
other Late Paleozoic genera, such as Cycloceras M’Coy 
(1844; type species, C. laevigatum M’Coy, 1844; see Histon, 
1991), Lopingoceras Shimansky in Ruzhentsev et al. (1962; 
type species, Orthoceras lopingense Stoyanow, 1910), and 
Neocycloceras Flower and Caster (1935; type species, N. 
obliquum Flower and Caster, 1935). Although Cycloceras 
clearly differs Iwakiella from in its strongly concave and 
non-ornamented interspaces of the annulations, the 
generic distinctions between Iwakiella, Lopingoceras and 
Neocycloceras are undeterrable at present because of 
their insufficient morphological informations. Solution of the 
problems is beyond the purposes of this study.

Iwakiella ichiroi Hatai, Kotaka and Noda, 1972
Figures 1.C–1.H

[?] Cycloceras sp., Yanagisawa and Nemoto, 1961, p. 282.
Michelinoceras? sp., Yanagisawa, 1967, p. 98, pl. 4, fig. 9.
Tentaculites sp., Yanagisawa, 1967, p. 104, pl. 3, fig. 7.
Iwa kiella ichiroi Hatai, Kotaka and Noda, 1972, p. 2–5, text-

fig.; Niko, 2022, p. 229, 230, figs. 1.1–1.6. 

Description.― Conchs are longiconic and annulated 
orthocones with gradual conch expansion; in examined two 
specimens herein, apex and adoral body chamber including 
peristome are not preserved; a specimen of deformed 
phragmocone (IGPS coll. cat. no. 112737) has 45 mm in 
length, 1.7 mm in reconstructed diameter as circular conch 
section near apical end, 4.5 mm in ditto near adoral end, 
and approximately 4.5° in reconstructed expansion angle; 
length of another specimen of distorted body chamber (IGPS 
coll. cat. no. 86628) is 33 mm. Annulations well-developed 
throughout and oblique; in apical (= juvenile) shell, they are 
closely spaced, 6 in conch length of 2 mm, and possess 
rounded crests; then, their spacings become slightly wider 
with 2–3 annulations in conch length 5 mm and shapes of 
crests shift to rounded triangular in adult shell; approximate 
angles of annulations per transverse plane of shell in these 
deformed specimens range from 20° to 30°; interspaces 
of annulations are nearly flat. Surface ornamentation 
consists of very fine longitudinal lirae, that are restricted in 
apical shell, and oblique ones developed in interspecies 
of annulations and parallel with these. Septal curvatures 

moderate; camerae relatively short for the family and 
indicate approximate form ratio (width/length) of 3; sutures, 
siphuncle and deposits are not observable.

Material examined.― IGPS coll. cat. nos. 86628, 112737.
Occurrence.― Middle part of the Kashiwadaira Member at 

G2-valley (T7 Locality).
Discussion.― Apical shell morphologies of a new 

specimen (IGPS coll. cat. no. 112737) are identical with 
the juvenile shell characters of the holotype, that was 
erroneously assigned to Tentaculites (see Niko, 2022). 
In addition, its annulation shape in the adoral shell is 
reasonably well with that of another specimen (IGPS 
coll. cat. no. 86628) representing the body chamber. The 
latter specimen was described by Yanagisawa (1967) as 
Michelinoceras? sp., but the presence of annulations in this 
specimen clearly excludes it from the genus Michelinoceras 
Foerste, 1932, whose type species, Orthoceras michelini 
Barrande, 1866, has non-annulated conch. 

Cycloceras sp. in Yanagisawa and Nemoto (1961) may be 
conspecific with this species, but it remains undescribed.

Order Pseudorthocerida Barskov, 1963
Superfamily Pseudorthoceratoidea Flower and Caster, 1935
Family Pseudorthoceratidae Flower and Caster, 1935

Subfamily Pseudorthoceratinae Flower and Caster, 1935
Genus Pseudorthoceras Girty, 1911

Type species.― Orthoceras knoxense McChesney, 1859.

Pseudorthoceras? sp.
Figures 2.A–2.C

Description.― Conchs are longiconic orthocones with 
moderate conch expansion and relatively large; a specimen 
of imperfect phragmocone (IGPS coll. cat. no. 112735) 
attains 87 mm in length and has 9 mm in reconstructed 
diameter as circular cross section near apical end, 15 
mm in ditto near adoral end, and approximately 5.5° in 
reconstructed expansion angle. Conch surface lacks 
distinct ornamentation. Very shallow septa form roughly 
transverse sutures; cameral length is short having form 
ratios (reconstructed width/length) of 2.4–4.7; no siphuncle 
preserved. 

Material examined.― IGPS coll. cat. nos. 112735, 112738.
Occurrence.― Middle part of the Kashiwadaira Member at 

G2-valley (T7 Locality).
Discussion.― The smooth conch surface and short 

camerae of the Takakurayama species may suggest it to be 
Pseudorthoceras. Furthermore, there is a possibility that the 
species is conspecific with P. ouchii Endo and Mori (1969, 
p. 112, 113, fig. 1) because the holotype of the latter species
was collected also from G2-valley in the Yaguki area. The
preservations of the examined two specimens, however,

Middle Permian orthoconic nautiloids from Northeast Japan
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are incomplete to enough for the generic and specific 
identifications. 

Mooreoceras sp. indet. described by Ouchi (1971, p. 135, 
pl. 1, figs. 1a–h) from G2-valley is similar in its gross conch 
shape and cameral length to Pseudorthoceras? sp., from 
which it is separated by the presence of cancellate surface 

ornamentation. 

Subfamily Spyroceratinae Shimizu and Obata, 1935
Genus Bitaunioceras Shimizu and Obata, 1936

Type species.― Orthoceras bitauniense Haniel, 1915.

Figure 2.  A–C. Pseudorthoceras? sp. A, IGPS coll. cat. no. 112735, silicone rubber cast, side view: B, C, IGPS coll. cat. 
no. 112738; B, partial enlargement of C to show details of sutures; C, silicone rubber cast, shell wall mostly peeling off, side 
view. D–F. Bitaunioceras sp. D, F, IGPS coll. cat. no. 112739; D, silicone rubber cast, side view; F, partial enlargement of 
D to show details of surface ornamentation: E, IGPS coll. cat. no. 112736, side view, arrow indicates constriction at peeled 
part of shell wall. Scale bar is 20 mm in A, C; 12 mm in B, D, E; 3 mm in F.

Shuji Niko and Masayuki Ehiro
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Bitaunioceras sp.
Figures 2.D–2.F

Description.― Conchs are longiconic orthocones with 
gradual conch expansion; a fragmentary and deformed 
specimen (IGPS coll. cat. no. 112736) has 51 mm in 
length, 6 mm in reconstructed diameter as circular cross 
section near apical end, 8 mm in ditto near adoral end, and 
approximately 3° in reconstructed expansion angle. Surface 
ornamentation consists of transverse and slightly distant 
lirae that frequently form shallow salients; internal mold of 
conch marked by relatively deep, transverse and periodic 
constrictions provided by thickening of shell walls. Septum 
shallow; suture and siphuncle are not observable. 

Material examined.― IGPS coll. cat. nos. 112736, 112739.
Occurrence.― Middle part of the Kashiwadaira Member at 

G2-valley (T7 Locality).
Discussion.― The distinctive constrictions formed by 

inward shell wall thickening of this species are exclusively for 
Bitaunioceras. Although 11 species of the genus have been 
reported from Italy (Gemmellaro, 1890), East Timor (Haniel, 
1915), Mexico (Miller, 1944), the southern Urals in Russia 
(Shimansky, 1954), Texas (Miller and Youngquist, 1947) and 
Oklahoma (Niko et al., 2018) in North America, and Japan 
(Niko and Nishida, 1987), the present B. sp. is not complete 
to enough for comparisons with these previously known 
species. 

Acknowledgements

We are thankful to Mr. Chisato Suzuki, who donated 
cephalopod specimens for this study and provided field 
assistance. We express our thanks to Mr. Yukihiro Takaizumi 
for his help in the field. The manuscript benefited from 
suggestive comments by Dr. Masayuki Fujikawa.

References

Agassiz, L., 1847, An Introduction to the Study of Natural History, 
in a Series of　Lectures Delivered in the Hall of the College of 
Physicians and Surgeons, 58 p. Greeley and McElrath, New 
York.

Barrande, J., 1866, Systême Silurien du Centre de la Bohême, 
Première Patie: Recherches Paléontologiques, Volume 2, 
Classe des Mollusques, Ordre des Céphalopodes, 2me série, 
pls.108‒244. Prague and Paris.

Barskov, I. S., 1963, System and phylogeny of pseudorthoceratids. 
Biulleten Moskovskogo Obshchestva Ispytatelei Prirody, Otdel 
Geologicheskii, vol. 38, p. 149‒ 150. (in Russian)

Ehiro, M., 2008, Two genera of Popanoceratidae (Permian 
Ammonoidea) from the South Kitakami Belt, Northeast Japan, 
with a note on the age of the Takakurayama Formation in the 
Abukuma Massif. Bulletin of the Tohoku University Museum, 
no. 8, p. 1‒8.

Ehiro, M., 2022, Middle Permian cephalopods of the Takakurayama 
Formation in the Yaguki area, the southwestern margin of the 
South Kitakami Belt, Northeast Japan. Bulletin of the Tohoku 
University Museum, no. 21, p. 21‒38.

Endo, R. and Mori, R., 1969, Two interesting fossil specimens 
from the Upper Paleozoic System in Japan. Transactions and 
Proceedings of the Palaeontological Society of Japan, New 
Series, no. 74, p. 112‒115. 

Flower, R. H. and Caster, K. E., 1935, The stratigraphy and 
paleontology of Northwestern Pennsylvania. Part  I I : 
Paleontology. Section A: The cephalopod fauna of the 
Conewango Series of the Upper Devonian in New York and 
Pennsylvania. Bulletins of American Paleontology, vol. 22, p. 
199‒271.

Foerste, A. F., 1932, Black River and other cephalopods from 
Minnesota, Wisconsin, and Ontario (Part I). Denison University 
Bulletin, Journal of the Scientific Laboratories, vol. 27, p. 
47‒136, pls. 7‒37.

Gemmellaro, G. G., 1890, La fauna dei calcarì con Fusulina della 
valle del fiume Sosio (nella provincial di Palermo). Giornale 
di Scienze Naturali ed Economiche Pubblicato per cura della 
Società di Scienze Naturali ed Economiche di Palermo, vol. 20, 
p. 37‒138, pls. 11‒19.

Girty, G. H., 1911, On some new genera and species of 
Pennsylvanian fossils from the Wewoka Formation of 
Oklahoma. Annals of the New York Academy of Sciences, vol. 
21, p. 119‒156.

Haniel, C. A., 1915, Die Cephalopoden der Dyas von Timor. 
Paläontologie von Timor, vol. 3, p. 1‒153, pls. 46‒56.

Hatai, K., Kotaka, T. and Noda, H., 1972, Tentaculites-like specimen 
from the Permian Kashiwadaira Formation, Fukushima 
Prefecture, Northeast Japan. Saito Ho-on Kai Museum 
Research Bulletin, no. 41, p. 1‒6. 

Histon, K., 1991, Cycloceras M’Coy, 1844 (Mollusca, Nautiloidea): 
Proposed designation of C. laevigatum M’Coy, 1844 as the 
type species, and proposed designation of a neotype for C. 
laevigatum. Bulletin of Zoological Nomenclature, vol. 48, p. 
97‒99.

Hyatt, A., 1883‒1884, Genera of fossil cephalopods. Proceedings of 
the Boston Society of Natural History, vol. 22, p. 253‒338.

Iwao, S. and Matsui, H., 1961, 1:50,000 Geological Map of Japan, 
Taira and Kawamae (Incl. Ide) with Explanatory Text, 103 p. 
Geological Survey of Japan, Kawasaki. (in Japanese) 

Kuhn, O., 1940, Paläozoologie in Tabellen, 50 p. Fischer, Jena.
McChesney, J. H., 1859, Descriptions of new species of fossils, from 

the Palaeozoic rocks of the western states. Extra Transactions, 
Chicago Academy of Sciences, vol. 1, p. 1‒76.

M'Coy, F., 1844, A Synopsis of the Characters of the Carboniferous 
Limestone Fossils of Ireland, 274 p. Privately published. 
(reissued by Williams and Norgate, London, 1862)

Miller, A. K., 1944, Geology and paleontology of the Permian area 
northwest of Las Delicias, southwestern Coahuila, Mexico. Part 
IV. Permian cephalopods. The Geological Society of America,
Special Paper 52, p. 71‒127, pls. 20‒45.

Miller, A. K. and Youngquist, W., 1947, Lower Permian cephalopods 
from the Texas Colorado River Valley. University of Kansas 
Paleontological Contributions, Mollusca, Article 1, p. 1‒15, pls. 
1‒3. 

Niko, S., 2022, Reexamination of a Permian Tentaculites-like fossil 
Iwakiella ichiroi Hatai, Kotaka and Noda, 1972, as an orthocerid 
cephalopod. Paleontological Research, vol. 26, p. 229‒232. 

Niko, S. and Nishida, T., 1987, Early Permian cephalopods from 

Middle Permian orthoconic nautiloids from Northeast Japan



6

the Mizuyagadani Formation, Fukuji district, Central Japan. 
Transactions and Proceedings of the Palaeontological Society 
of Japan, New Series, no. 146, p. 35‒41.

Niko, S., Seuss, B. and Mapes, R. H., 2018, Desmoinesian (Middle 
Pennsylvanian) orthocerid cephalopods from the Buckhorn 
Asphalt Lagerstätte in Oklahoma, Midcontinent North America. 
Paleontological Research, vol. 22, p. 20‒36. 

Onuki, Y. 1966, Stratigraphy and structural geology of the Paleozoic 
formations in the Yaguki and Takakurayama districts, p. 41‒52. 
In, Professor Susumu Matsushita Memorial Volume, Kyoto. (in 
Japanese with English abstract) 

Ouchi, K., 1971, Some Permian orthoconic cephalopods from the 
Abukuma and the Kitakami Massif. Chigakukenkyu, vol. 22, p. 
133‒141. (in Japanese) 

Ristedt, H., 1968, Zur Revision der Orthoceratidae. Akademie 
der Wissenschaften und der Literatur, Abhandlungen der 
Mathematisch-Naturwissenschaftlichen Klasse, Jahrgang 
1968, no. 4, p. 211‒287, pls. 1‒5.

Ruzhentsev, V. E., Zhuravleva, F. A., Balashov, Z. G., Bogoslovsky, 
B. I. and Librovich, L. S., 1962, Fundamentals of Paleontology
(Osnovy Paleontologii). Mullusks, Cephalopods I, Nautiloids,
Endoceratoids, Actinoceratoids, Bactritoids, Ammonoids, 438
p., 89 pls., Izdatel’stvo Akademii Nauk SSSR, Moskva (in
Russian)

Shimansky, V. N., 1954, Straight Nautiloidea and Bactritoidea of the 
Sakmarian and Artinskian stages of the Southern Urals. Trudy 

Paleontologicheskogo Instituta, Akademiia Nauk SSSR, vol. 
44, p. 1‒156, pls. 1‒12. (in Russian)

Shimizu, S. and Obata, T., 1935, New genera of Gotlandian and 
Ordovician nautiloids. The Journal of the Shanghai Science 
Institute, Sect. 2, Geology, Palaeontology, Mineralogy, and 
Petrology, vol. 2, p. 1‒10.

Shimizu, S. and Obata, T., 1936, Remarks on Hayasaka’s 
Protocycloceras cfr. cyclophorum and the Permian and 
Carboniferous orthoconic nautiloids of Asia. Journal of the 
Geological Society of Japan, vol. 43, p. 11‒29. (in Japanese 
with English abstract)

Stoyanow, A. A., 1910, On the character of the boundary of 
Palaeozoic and Mesozoic near Djulfa. Verhandlungen der 
Russisch-Kaiserlichen Mineralogischen Gesellschaft zu St. 
Petersburg, vol. 47, p. 61‒135, pls. 6‒9. 

Yanagisawa, I . ,  1967, Geology and paleontology of  the 
Takakurayama‒Yaguki area, Yotsukura-cho, Fukushima 
Prefecture. The Science Reports of the Tohoku University, 
Second Series (Geology), vol. 39, p. 63‒112, pls. 1‒6.

Yanagisawa, I. and Nemoto, 1961, On the Paleozoic formations of 
the Takakura-yama district, Abukuma Mountainland. Journal 
of the Geological Society of Japan, vol. 67, p. 274‒283. (in 
Japanese with English abstract)

Zhuravleva, F. A., 1959, On the Family Michelinoceratidae Flower, 
1945. Materialy k “Osnovam Paleontologii”, Bypusk 3, p. 
47‒48. (in Russian)

Shuji Niko and Masayuki Ehiro



Bull. Tohoku Univ. Museum. No. 22, pp. 7‒38, 2023
©  b y T he T ohoku  U nive rsity Museum 

福島県清戸廹横穴の高精細３次元計測
High-resolution 3-D measurement of Kiyotosakuouketsu 
tunnel tomb in Fukushima Prefecture

藤沢 敦※・ 鹿納 晴尚※・ 吉野 高光※※・小池 雄利亜※※※

※東北大学総合学術博物館　※※もと双葉町教育委員会　※※※シン技術コンサル

○Atsushi Fujisawa*, Harumasa Kano*, Takamitsu Yoshino** and Yuria Koike***
*The Tohoku University Museum, **The Board of Education of Futaba Town (Former Staff),
***SHIN ENGINEERING CONSULTANT CO. LTD.

Abstract: Kiyotosakuouketsu tunnel tomb, located in Futaba Town, Fukushima Prefecture, has 
mural-paintings of spiral pattern, human and animal figures. Was constructed in the seventh 
century. Because of its importance, it is designated as a national historic site.
    The accident at TEPCO's Fukushima Daiichi Nuclear Power Plant following the Great East Japan 
Earthquake in 2011 resulted in evacuation orders being issued for a wide area, including the all of 
Futaba Town. Kiyotosakuouketsu tunnel tomb also became difficult to manage on a regular basis, 
as entry was prohibited except with special permission.
    The Tohoku University Museum has been performing a 3D digital archiving project of the remains 
of the Great East Japan Earthquake since 2013. As a part of this effort, 3-D measurements of 
Kiyotosakuouketsu tunnel tomb were performed in 2017. Because tool marks were found on the 
wall, we used the SmartSCAN-HE, an optical, non-contact, high-end 3D scanner manufactured 
by AICON (Germany), to obtain detailed data. The floor inside the tomb was measured by photo 
analysis of the Structure from Motion (SfM) method, and the outside of the tomb was measured with 
a terrestrial laser scanner. These three types of data were merged. High-resolution measurements 
allowed us to identify detailed features. Based on the data, images with ridge contrast enhancement 
processing are presented. We also report on examples of utilization of the 3D data, such as movie 
generation, model making with a 3D printer, and VR experiences.
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ʹࢦఆ͞Ε͍ͯΔ �
ɻ
���� ͷ౦ຊେࡂʹ͏౦ྗిژౡୈҰൃྗࢠݪ
ిॴͷނࣄʹΑͬͯɺ༿ொશҬΛؚΉൣғʹආࣔࢦ
͕ग़͞Εͨɻਗ਼ށ廹ԣ݀ɺৗతͳཧ͕͍͠ঢ়͕گ
ଓ͘͜ͱͱͳΓɺͦͷอશ͕՝ͱͳ͍ͬͯͨɻ
౦େֶֶज़ެڀݚݯࢿ։ηϯλʔ૯߹ֶज़തؗͰɺ
౦ຊେࡂͷࡂҨߏͷ̙̏σδλϧΞʔΧΠϒۀࣄΛɺ
���� ͔Βల։͖ͯͨ͠ʢࣛೲ΄͔ ����ʣɻؠखݝɾٶ
ݝͷࡂҨߏͷܭଌʹଓ͖ɺౡݝͰɺނࣄൃݪඃ
۠ҬΛத৺ʹɺ࣏ؔࣗମʮ;͘͠·ࡂҨ࢈อશϓϩ

δΣΫτʯͱ࿈ܞɾ͠ྗڠɺҬͷ֩ͱͳΔݐͳͲʹ
̙̏σδλϧΞʔΧΠϒۀࣄΛ͖ͨͯ͛ɻ͜ͷΑ͏ͳ
औΓΈͷҰͱͯ͠ɺਗ਼ށ廹ԣ݀ʹ͍ͭͯɺສҰͷࣄଶ
ʹඋ͑Δ͜ͱͱɺऔಘͨ͠σʔλΛ׆༻͢Δ͜ͱΛతʹɺ
ଌܭΔ͜ͱͱͳͬͨɻ͢ࢪଌΛ࣮ܭݩ࣍ͳ̏ࡉৄ ���� 
� ɺͦͷσʔλΛར༻̧̫ͨ͠ʢόʔνϟϧɾϦ͠ࢪ࣮ʹ݄
ΞϦςΟʣମݧͳͲΛ͖ͨͯͬߦɻ͜ͷΑ͏ͳྫࣄ༺׆Λ
ؚΊͯɺ͜͜Ͱใ͢ࠂΔ �
ɻ

２．清戸廹横穴について

ਗ਼ށ廹ԣุ݀܈ʹ͍ͭͯɺ০ԣ݀ൃݟͷػܖͱͳͬ
ͨ ���� ͷൃ۷ௐࠪͷՌΛऔΓ·ͱΊͯɺ���� ʹௐ
ࠪใࠂॻ͕͞ߦץΕ͍ͯΔʢ΄͔ ����ʣɻओʹಉใࠂॻ
ʹґͬͯɺਗ਼ށ廹ԣุ݀܈ͱ০ԣ݀Ͱ͋Δ �� ߸ุͷ֓ཁ
ʹ͍ͭͯɺ࠷ॳʹ·ͱΊ͓͖͍ͯͨɻͳ͓ਤ �ʙਤ � ɺ
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ಉใࠂॻ͔ΒͷҾ༻Ͱ͋Δɻ
ਗ਼ށ廹ԣุ݀܈ɺౡݝ༿܊༿ொ৽ࢁਗ਼ށ廹ʹॴ

Ҏ֎ͷ۠Ҭߍͱͳͬͨ༿ೆখֶػܖͷݟΔɻൃ͍ͯ͠ࡏ
ɺྛࢁͱͳ͍ͬͯΔɻ༿ொͷத৺෦͔Βɺೆʹ �LNऑ
ͷͱ͜Ζʹ͋ͨΔɻ౦ྗిژౡୈҰిൃྗࢠݪॴ͔Βɺ
ํʹ �LNͷॴͰ͋Δʢਤ �ʣɻ
ౡݝͷଠฏ༸ଆʹɺѨࢁ۾͕ೆʹ࿈ͳΔɻѨ
ࢁ۾ͷ౦ଆɺ༿அʹ͏༿ഁࡅଳͰը͞Εͯ
͍Δɻ༿அΑΓଆͷѨࢁ۾ଆɺඪߴ ��� ʙ
��� ̼ͷࢁͱͳ͍ͬͯΔɻ౦ଆɺඪߴ ��� ̼ҎԼͷ
ฏͳٰྕ͓Αͼஈٰͱͳ͍ͬͯΔɻ͜ΕΒͷٰྕɺ৽ୈ
ܗঢ়ͷࢬͷ͔ΒͳΓɺՏͷਁ৯ʹΑͬͯɺथلࡾ
Λͳ͍ͯ͠Δɻਗ਼ށ廹ԣุ݀܈ɺ͜ΕΒͷथࢬঢ়ͷٰ
ྕʹཱ͓ͯ͠Γɺ΄ͱΜͲ͕ඪߴ �� ̼ҎԼͰ͋Δɻप
ลͷ৽ୈܥࡾͷେࣉͰɺ࣭࠭ట͔ؠΒట࣭࠭ؠ
Ͱ͋Δɻ༿ொҬʹɺલాྲྀҬʹԭੵฏ͕͕Δ͕ɺ
ਗ਼ށ廹ԣุཱ͕݀܈͢ΔٰྕɺલాྲྀҬͷฏͷೆ
ଆʹ͢Δͱ͜ΖʹҐஔ͢Δɻ
ਗ਼ށ廹ԣุ͕݀ؔ܈৺ΛҾ͘Α͏ʹͳͬͨͷഊઓޙͷ

ত �� Ͱ͋ͬͨͱͷ͜ͱͰ͋ΔɻഊઓʹΑΓɺਆʹ
Ͱظ͕࣌ͨͬͷؔ৺ֶ͕ݹߟ൱ఆ͞Εɺ͕࢙ྺͮ͘ج
͋Δɻ੩Ԭొݝ࿊Ҩͷൃ۷ௐࠪՌ͕େʑతʹใಓ͞Ε

ࣾձతؔ৺ΛूΊ͍ͯͨ͜ͱ͋ΓɺશࠃͰڷͷҨ
ͷؔ৺͕͕Γɺߴֶߍͷڷ෦ͳͲʹΑΔௐ͕ࠪଟ
ͨͬ͋ʹΕͨɻͦͷதͰɺʮຽՈͷ͙͢ଆ͞ࢪ࣮ �߸ɺ
ত �� ʹൃ۷͞Εثࢣยɾమ಄େɾɾమිɾ
፳ߕখࡳ �� ɺۄۂΛ࠾औʯͨ͠ͱ͍ͯ͠Δʢ΄
͔ ����ɾ�� ทʣɻ͜ͷࢿྉʹ͍ͭͯɺh ౡ࢙ݝʱͰ
հ͞Ε͍ͯΔʢകٶ ����ʣɻۙɺԣਢլྙୡࢯʹΑͬͯɺ
ਤԽͱߦ͕౼ݕΘΕ͍ͯΔʢԣਢլ ����BɾCʣɻ
����ʢত ��ʣ �݄͔ΒߦΘΕͨౡڭݝҭҕһձʹ
ΑΔݝԼҰ੪ͷҨௐࠪͰɺʮԣุ݀ �� ্ࢁͱج ʯج�
͕֬ೝ͞Ε͍ͯͨɻ
����ʢত ��ʣʹɺ༿ೆখֶݐ͕ߍઃ͞ΕΔ͜ͱ
ͱͳΓɺهอଘͷͨΊͷൃ۷ௐ͕ࠪߦΘΕΔ͜ͱͱͳͬ
ͨɻ࣌ɺํ࣏ࣗମʹจԽࡒઐ৬һ͕ஔ͞Ε͍ͯ
ͳ͍͜ͱ͕ҰൠతͰ͋ͬͨͨΊɺౡݝจԽࡒઐҕһͷ
෦༤ࢯΛௐࠪ୲ऀɺݪཱݝொߴֶڭߍ་ప༤ࢯ
ͱཱݝ༿ߴֶڭߍ་૬അӁಓࢯΛௐࠪһͱͯ͠ௐ͕ࠪ
����Εͨɻ͞ࢪ࣮ ʹ֬ೝ͞Εͨ �� ��ଓ͚ͯɺʹج ʙ ��
߸ุͷ �� Εͨɻ͞ࢪΕɺௐ͕࣮ࠪ͞ݟઃ༧ఆͰൃݐ͕ج
৭นը͕͋Δ࠼ �� ߸ุɺௐࠪͷऴ൫ʹൃ͞ݟΕ͍ͯΔɻ
௩ঢ়ͷҨߏɺ�߸·Ͱ֬ೝ͞Εɺ�ʙ �߸ͷ ͍ͯͭʹج�
ௐ͕ࠪߦΘΕ͍ͯΔɻ

図 �　清戸廹横穴のҐஔ（ࠃཧӃిࢠܗ図ΛՃ࡞ͯ͠）　

●

●

双葉町歴史民俗資料館

国史跡清戸廹横穴

清戸廹横穴墓群の分布範囲

東京電力
福島第一原子力発電所

౻ರɾࣛೲঘɾ٢ޫߴɾখ༤རѥ



9

����ʢত ��ʣʹɺ༿ொڭҭҕһձͷཁΛ
ड͚ɺ෦Ұ༤ࢯɺాࢁኍࢯɺେࢯ࣏ݑʹΑΔௐࠪஂʹ
Αͬͯௐ͕࣮ࠪ͞ࢪΕɺਗ਼ށ廹ԣุ݀܈શମͷঢ়
Ѳ͞Εͨɻ����ʢত͕گ ��ʣʹɺ༿ொ࢙ฤ͞Μ
܈͍ɺ̖ʹۀࣄ �߸ุͳͲͷɺઢࠁนը͕͋Δொͷԣ
ุ݀ͷௐ͕࣮ࠪ͞ࢪΕ͍ͯΔɻ����ʢত ��ʣʹɺ
༿ொॴࡏҨͷࣸਅࡱӨʹ͍ɺਗ਼ށ廹ԣุ݀܈Ͱࣸ
ਅࡱӨͱجͷߦ͕ݕΘΕɺௐࠪʹิਖ਼͕Ճ͑ΒΕ
ͨɻ͜ΕΒͷௐࠪՌɺใࠂॻʹશମਤ͕͞ࡌܝΕ
͍ͯΔ΄͔ɺh ༿ொ࢙ʱͰհ͞Ε͍ͯΔʢ෦ɾ΄͔
����ʣɻ

ਗ਼ށ廹ԣุ݀܈ɺ͜ΕΒͷௐࠪͰ ��� ೝ͞Ε͕ͯ֬ج
͍Δɻ౦ํଠฏ༸ଆͷٶݝɾౡݝɺશࠃతʹݟ
ͯԣุ͕݀ଟங͞Ε͍ͯΔҬͰ͋Δ͕ɺͦͷதͰ
༗ͷنͷԣุ݀܈Ͱ͋ΔͱධՁͰ͖Δɻ
ใࠂॻࡌܝͷਗ਼ށ廹ԣุ݀܈ͷશମਤɺೆΛ্ͱ
ͯࣔ͠͞Ε͍ͯΔͨΊɺ͜͜ͰΛ্ʹճసͨ͠ͷΛ
ਤ �ʹࣔͨ͠ɻਤ �ɺ���� ͷௐࠪରͱͳͬͨԣุ݀
ͷਤͰ͋Δɻਤ �ͱਤ � ͷରԠؔɺЋ͕܈ᶙ܈ɺ
Ќ͕܈ᶚ܈ɺЄ͕܈ᶛ܈ʹ૬͢Δɻਤ �ʹࣔ͞Ε͍ͯ
ͳ͍͕ɺ̮܈ᶗ܈ɺ̯܈ᶘ܈ʹ૬͢Δͱ͑ߟΒΕΔɻ
���� ʹҨ͕ग़ͨ͠ �߸ุɺᶗ܈ͷதͷԣุ݀ͱਪ

図 2　清戸廹横穴ุ܈図（̍）

（ௐࠪใࠂॻよΓɺҰ෦վม）

図 3の範囲
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ౡݝਗ਼ށ廹ԣ݀ͷߴਫ਼ܭݩ࣍̏ࡉଌ
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ఆ͞Ε͍ͯΔ͕ɺͲͷԣุ͔݀ಛఆͰ͖͍ͯͳ͍ɻ
ઌड़ͷΑ͏ʹɺਗ਼ށ廹ԣุ݀܈Ͱ ���� ʹ༿ೆখֶ
ઃʹ͍ɺ�݄ݐߍ �� ͔Β �� ݄ �� ͷؒظͰൃ۷ௐࠪ
Εͨɻௐࠪऴ൫Λܴ͑ͨ͞ࢪ࣮͕ �� ݄ �� ͔Βɺॏ
Εͨɻ��݄࢝͞։͕ۀ࡞ΑΔʹػ �ʹɺϒϧυʔβʔ
ʹΑΔۀ࡞தɺ�� ߸ุͷݰ͕ۙ։͠ޱɺԞนʹ࠼
৭นը͕͋Δ͜ͱ͕໌ͨ͠ɻ
�� ߸ุͷ౦ଆʹɺ�̼΄Ͳ͍ҐஔͰ �� ߸ุ͕ൃ
Ε͍ͯΔɻ͜ͷ͞ݟ ͷԣุ݀ɺਤج� �ͷਤͰ໌Β

͔ͳΑ͏ʹɺᶙ܈ͷଞͷԣุ͔݀Βগ͠Εͨɺ୩ͷԞʹ
Ґஔ͠ɺඪߴ͔ͳΓ͍ߴॴʹΒΕ͍ͯΔɻ�� ߸ุɾ
�� ߸ุͱɺ�ʙ �̼ͷදʹ෴ΘΕ͍ͯͨͱ͞Ε͓ͯΓɺ
ଞͷԣุ݀ͱΕཱͨͱ૬·ͬͯɺ۷ࣄʹΑΔൃݟ
ͱͳͬͨͱࢥΘΕΔɻ྆ԣุ݀ͱɺٸۓͷௐ͕࣮ࠪ͞ࢪ
ΕΔ͜ͱͱͳͬͨɻ
�� ߸ุɺൃ࣌ݟͷࣄʹΑͬͯɺʮલఉ෦ɺતಓ෦ɺ
෦ͷҰ෦͕ഁյ͞Εʯ͓ͯΓɺਤݰ �ʹ࣮ࣔͨ͠ଌਤͷ
ΑΔഁյ෦Ͱ͋Δɻচ໘ʹࣄΈࠐ෦ۙ͘ͷམͪݰ

図 3　清戸廹横穴ุ܈の（̎）

（ௐࠪใࠂॻよΓɺҰ෦վม）

�� ߸ุ（০横穴）

�߸௩

౻ರɾࣛೲঘɾ٢ޫߴɾখ༤རѥ
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（ௐࠪใࠂॻよΓɺҰ෦վม）

図 �　清戸廹横穴ุ܈ �� ߸ุ࣮ଌ図

図 �　清戸廹横穴ุ܈ �� ߸ุ壁画࣮ଌ図
（ௐࠪใࠂॻよΓɺҰ෦վม）

ౡݝਗ਼ށ廹ԣ݀ͷߴਫ਼ܭݩ࣍̏ࡉଌ
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ͷใ͞ࡌهʹࠂΕͨ๏ྔͳͲɺ࣍ͷͱ͓ΓͰ͋Δɻʮࣨݰ
চ໘ೖۊޱ ���� ϝʔτϧɺதԝ෦ۊ ���� ϝʔτϧɺԞนۊ
���� ϝʔτϧɺࣨݰதԝ෦͞ߴ ���� ϝʔτϧɺݰ෦ೖޱ
ΑΓԞน·ͰͷԞߦ ���� ϝʔτϧɺݰ෦ۊ ���� ϝʔτϧɺ
͞ߴ ���� ϝʔτϧɻʯر༗ͳนը͕ඳ͔Εͨԣุ݀Ͱ͋Δ
͕ɺنͷ໘Ͱɺಛʹେنͱ͑ݴͳ͍ɻน໘ͷอଘ
ঢ়ଶۃΊͯྑͰɺ۩͕ࠟ໌ྎʹ͍ͯͬΔɻͨ ͩ͠ɺ
চ໘ʹ͍ۙ͞ߴͰ͕࣭࠭ͱͳ͓ͬͯΓɺอଘঢ়ଶ
͋·Γྑ͘ͳ͍ɻࣨݰʹ͕��DN΄Ͳଯੵ͍͕ͯͨ͠ɺ
Ҩൃ͞ݟΕͳ͔ͬͨɻচ໘ͷ࣮ଌਤʹ͞هΕ͍ͯΔෆ
ఆܗͷͷɺதʹؚ·ΕͨϊδϡʔϧͰɺ࣭ߗͷͨ
Ί۷Γ͞Εͨͷͱ͑ߟΒΕΔɻ෭͕ग़͍ͯ͠ͳ
͍ͨΊɺஙظ࣌Λৄݕʹࡉ౼͢Δ͜ͱ͍͕͠ɺนը
ͷ༰͔Β ΒΕΔɻ͑ߟͱلੈ�
Ԟนʹ΄΅Ұ໘ʹΘͨͬͯɺ৭إྉͰนը͕ඳ͔Ε

͍ͯͨʢਤ �ʣɻ༻͞ΕͨإྉɺϕϯΨϥͱਪఆ͞Εͯ
͍ΔɻதԝدࠨΓʹେ͖ͳӔ͖רจ༷Λඳ͖ɺͦͷ྆ଆʹ
େ͖͘ਓΛඳ͘ɻӈʹഅʹͬͨਓ͕ඳ͔ΕΔɻ
Ӕ͖רͷԼʹɺٷͰΛ์ͭਓͱࣛͱࢥΘΕΔಈ͕
͋ΓɺݘͱࢥΘΕΔಈ͕ࣛʹ͍͔߹Θͤʹඳ͔ΕΔɻ
ଞʹಈ͕ඳ͔Ε͍ͯΔɻਓಈΛ۩తʹඳ͘
০ݹɺશࠃͰ͖ΘΊͯݶΒΕΔرগͳͷͰ͋Δɻ
ͦͷॏཁੑ໌Β͔Ͱ͋Γɺอଘʹ͚ͨऔΓΈ͕ਐΊ
ΒΕΔ͜ͱͱͳΓɺཌ ����  � ݄ʹɺʮਗ਼ށ廹ԣ݀ʯͱ
ఆ͞Εͨɻࢦʹ࢙ࠃͯ͠
ఆͷཌͷࢦ࢙ ���� ͔Β ���� ʹ͔͚ͯɺอଘࢪ
ઃͷඋ͞ࢪ࣮͕ࣄΕͨɻุલҬͷགྷɾ֊ஈͱɺࣨݰ
લΛด͢ΔࢪઃͳͲ͕උ͞Εͨɻ͜ΕΒͷࢪઃΛଠ͍
మࠎͰ͑ࢧΔɺಛघͳߏͱͳ͍ͬͯΔɻ༷ʑͳ݅Λ౿
·͑ͯඋ͕ߦΘΕɺֶࣷߍߍཪͷ๏໘ʹɺ͕͚ͩࣨݰ

図 �　清戸廹横穴ุ̔܈߸௩

（ௐࠪใࠂॻよΓɺҰ෦վม）

౻ರɾࣛೲঘɾ٢ޫߴɾখ༤རѥ
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図 �　清戸廹横穴のอଘࢪઃ

に෴ΘΕͨอଘࢪઃ（2���  （Өࡱ݄�

อଘࢪઃのฏ໘図ɾஅ໘図（༿ொڭҕఏڙɾҰ෦վม）

ౡݝਗ਼ށ廹ԣ݀ͷߴਫ਼ܭݩ࣍̏ࡉଌ
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ೆ͔Β

౦͔Β
図 �　清戸廹横穴の現況ۭࣸࡱਅ（υϩーンによるۭࡱɾ2�23  �݄）

౻ರɾࣛೲঘɾ٢ޫߴɾখ༤རѥ
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͞ΕΔܗͱͳ͍ͬͯΔɻ���� ʹɺલ͕ࣨ૿ங͞Εɺݱ
ͱͳͬͨʢਤܗͷࡏ �ʣɻ
ਗ਼ށ廹ԣุ݀܈ �� ߸ุͷޙΖͷٰྕͷඌ্ࠜʹɺʮ̔
߸௩ʯͱ͞Εͨ௩ঢ়ͷߴ·Γ͕֬ೝ͞Ε͍ͯΔʢਤ �ʣɻ��
߸ุΑΓɺଆʹͣΕͨҐஔʹ͋ͨΔɻௐࠪର۠
ҬͰൃ͞ݟΕͨɺ�߸௩ɾ�߸௩ɾ�߸௩ͷ ɺτϨϯج�
ν͕ઃ͚ΒΕௐ͕ࠪߦΘΕ͕ͨɺ͍ͣΕʹ͓͍ͯҨߏɾ
Ҩൃ͞ݟΕͳ͔ͬͨɻ�߸௩ɺ��� ̼෯ͷτϨϯνΛ
ΘΕ͕ͨɺʮதԝ෦Ͱਂ͞ߦઃ͚ͯௐ͕ࠪʹࣈे ��� ϝʔτ
ϧͰؠ൫ʹ౸ୡ͠ʯҨߏɾҨൃ͞ݟΕ͍ͯͳ͍ɻ�߸௩
ͱ �߸௩ࣄʹΑΓഁյ͞Ε͕ͨɺ̔߸௩ൣࣄғ͔
Β֎Ε͍ͯͯͬΔɻ
߹Δ͢ࡏഎٰ͕ଘޙͰɺओཁͳԣุ݀ʹɺࡏݱ
͋Δ͜ͱ͕ΒΕ͖͓ͯͯΓɺ�� ߸ุʹޙഎٰ͕ଘ
܈廹ԣุ݀ށఠ͞Ε͍ͯΔɻ͔͠͠ɺਗ਼ࢦՄੑ͕ͨ͠ࡏ
ͷൃ۷ௐ͕࣮ࠪ͞ࢪΕͨ ���� ஈ֊Ͱɺԣุ݀ʹ͏ޙ
എٰʹ͍ͭͯͷݟɺ΄΅ແ͔ͬͨظ࣌Ͱ͋Δɻࠓ
తͳ؍͔Βɺ�� ߸ุͷޙΖଆͷٰྕʹ͍ͭͯɺ�߸௩
ؚΊͯɺ͋ΒͨΊͯৄࡉͳௐࠪͱݕ౼͕ඞཁͰ͋Δɻ

３．東日本大震災に伴う原発事故と清戸廹横穴

���� ݄̏ �� ʹൃੜͨ͠౦ຊେࡂͰɺౡݝ
ͷԊ؛Ҭʹେ͖ͳ͕ԡͨͤ͠دɻ͜ͷͰશి
ͷࢠݪॴɺిൃྗࢠݪౡୈҰྗిژΛࣦͨ͠౦ݯ
Ͱ৺༹༥͕͓͖ɺ�ɾ�ɾػ߸�Λࣦ͍ɺӡసதͷ�ʙػ٫ྫྷ
ͷѹྗΛԼ͛ΔͨΊثɻ֨ೲ༰ͨͬࢸʹਫૉരൃػ߸�
ਫૉരൃͳͲʹΑΓɺେྔͷ์ࣹੑ࡞ૢؾΘΕͨഉߦʹ
࣭͕์ग़͞ΕɺౡݝԊ؛෦͔Β෦ʹ͔͚ͯɺਂࠁ
ͳ์ࣹԚછΛͨΒ͢͜ͱͱͳͬͨɻ์ࣹੑ࣭͕์ग़
͞Εͨ࣌ͷ෩͖ͷؔͰɺୈҰ͔ൃݪΒํʹɺԚ
છ͕ܹ͍۠͠Ҭ͕ͻΖ͕Δ͜ͱͱͳΓɺ༿ொͱΓΘ͚
େ͖ͳӨڹΛ͏͚Δ͜ͱͱͳͬͨʢ༿ொ ����ʣɻ
ࡂͷ �� ࣌ � ɺࡂྗࢠݪରࡦಛผાஔ
๏ʹ͖ͮجɺʮࣄٸۓྗࢠݪଶએݴʯΛൃྩͨ͠ɻౡݝ
�� ࣌ �� ʹɺ͔ൃݪΒܘ �LNͷൣғʹಠࣗʹආࣔࢦ
Λൃྩ͢Δɻɺ�� ࣌ �� ʹɺܘ �LNݍͷආɺ
�ʙ ��LNݍͷୀආΛͨࣔ͠ࢦɻਗ਼ށ廹ԣ݀ʹྡ͢
Δ༿ೆখֶߍࢦఆආॴͰͳ͔͕ͬͨଟͷॅຽΒ
͕ආ͓ͯ͠Γɺ�LNݍʹ͋ͨΔͱͯ͠ɺ༿தֶߍ
Ҡಈ͢Δ͜ͱͱͳͬͨɻ͜ΕҎ߱ɺ༿ೆখֶߍʹɺੜె
͕ͨͪΔ͜ͱͳ͘ͳͬͯ͠·ͬͨɻখֶߍ௨༻ޱʹɺ
ੜెͨͪͷϥϯυηϧɺֶʹؼͪ࣋Δਤը࡞ͷ࡞
ͳͲ͕ɺؼͪ࣋Δ͜ͱ͕Ͱ͖ͳ͍··͞Εͨɻ
ࡂཌͷ �݄ ��  � ࣌ �� ɺୈҰ͔ൃݪΒ
૰ࠞ͠ཚ͢ΔதɺࡨΛग़ͨ͠ɻใ͕ࣔࢦʹආݍ��LNܘ
શொຽ͕ͷມொ͚ͯආΛ࢝ΊΔɻޙޕɺ෩͖
͕มΘΓொͷ์ࣹઢྔܭͷ্͕ٸঢ͠ɺொ ��

ͱୀආ໋ྩΛग़͢ɻલະฉͷɺશͯͷͷดʹࠒ࣌
ػΛؚΉɺશொආ͕࢝·Δ͜ͱͱͳͬͨɻಉ ��
࣌ �� ʹɺආࣔࢦͷൣғΛɺୈҰ͔ൃݪΒܘ
��LNݍʹ֦େͨ͠ɻ
Խ͍ͯ͘͠ͳ͔ɺ༿ொͱॅຽɺ�݄ࠁਂ͕ނࣄ
�� ʹ࡛ࢢ·͍ͨ͞ݝۄͷ͍ͨ͞·εʔύʔΞϦʔφɺ
�݄ �� ʹ࡛ݝۄՃਢࢢͷٍچߍߴҠΓɺ࣏ࣗମ͕
ػ͝ͱݝ֎ආ͢Δ͜ͱͱͳͬͨɻ���� �݄ʹɺ
͍Θ͖ࢢ౦ాொʹɺ༿ொ͍Θ͖ࣄॴ͕ઃஔ͞ΕΔ
·Ͱɺػͷݝ֎ආ͕ �Ҏ্ͭͮ͘͜ͱͱͳͬͨɻ
์ࣹԚછͷঢ়͕گঃʑʹ໌Β͔ͱͳΓɺػة͕ൃݪత
ͳঢ়گΛ͢Δʹ͍ɺ੍نม͞ߋΕ͍ͯ͘ɻ����  �
݄ �� ʹɺౡୈҰ͔ൃݪΒ ��LNݍ͕ʮܯռ۠Ҭʯɺ
ͦͷ֎ଆͰ์ࣹઢྔ͕͍ߴҬ͕ʮܭըతආ۠ҬʯɺͦΕ
Ҏ֎ͷ �� ʙ ��LNݍ͕ʮ࣌ٸۓආ४උ۠Ҭʯͱ͞Εͨɻ
��LNݍͷʮܯռ۠ҬʯཱͪೖΓ͕͞ࢭېΕɺ༿ொ
શҬ͕ʮܯռ۠Ҭʯͱͳͬͨɻཌ ����  � ݄ �ʹɺʮܯ
ռ۠Ҭʯ�ͱʮܭըతආ۠ҬʯͷҰ෦͕ɺؒੵࢉઢྔͷঢ়
ؼҬʯʮ۠ݶ੍ॅډղআ४උ۠ҬʯʮࣔࢦԠͯ͡ɺʮආʹگ
۠Ҭʯͷࠔؐ ฤ͞Εͨɻલ࠶ʹͭ� �ऀ੍نղআʹ
۠ࠔؐؼऔΓΈ͕ਐΊΒΕΔ͜ͱͱͳ͕ͬͨɺʮ͚ͨ
ҬʯͰɺҾ͖ଓ͖ආͷపఈͱཱͪೖΓͷܧ͕ࢭېଓ͢
Δ͜ͱͱͳͬͨɻͦͷޙɺআછۀ࡞ͷਐలͱͱʹɺ੍ن
ஈ֊తʹղআ͞Ε͍͕ͯͬͨɺ༿ொ౦෦ͷத
۠Λআ͘શҬ͕ɺʮࠔؐؼ۠Ҭʯͱͳ͍ͬͯͨɻ
ʮࠔؐؼ۠ҬʯɺকདྷʹΘͨͬͯॅډΛ੍͢ݶΔͱ
͞Ε͖͕ͯͨɺ֤ࢢொଜͷத৺෦ +3 ৗ൬ઢͷӺۙͳͲ
ʹ͍ͭͯɺආࣔࢦΛղআ͠ɺॅډΛՄͱ͢ΔͨΊʹɺ
����  � ݄ʹʮಛఆ෮࠶ڵੜڌ۠Ҭʯ͕ఆΊΒΕΔΑ͏
ʹͳͬͨɻࢢொଜ͕࡞ͨ͠ܭըΛ͕ࠃೝఆ͠ɺܭըʹج
ͮ͘আછΠϯϑϥͷඋΛ࣮͠ࢪɺආࣔࢦΛղআ͢
ΔͷͰ͋Δɻ༿ொͰɺத৺ӺपลͳͲ͕ʮಛఆ
෮࠶ڵੜڌ۠ҬʯͱͳΓɺ����  � ݄ �� ʹ͜ͷ۠Ҭ
ͷආ͕ࣔࢦղআ͞Εɺ༿ொொʹͬͨɻਗ਼ށ
廹ԣ݀ͷॴ͢ࡏΔ۠ʮಛఆ෮࠶ڵੜڌ۠ҬʯʹೖΓɺ
�� ۙ͘ͷ݄Λͯܦආ͕ࣔࢦղআ͞Εͨɻ
ਗ਼ށ廹ԣ݀ɺ༿ொڭҭҕһձ͕ཧʹ͖͋ͨͬͯͨɻ
༿ொʹྺ࢙ຽଏࢿྉ͕ؗ͋Γɺਤ �ͷҐஔਤʹࣔͨ͠
Α͏ʹɺԣ͔݀ΒઢڑͰ΄΅ �LNͷۙڑʹ͋Δɻࢿ
ྉؗʹɺຒଂจԽࡒ୲ͷઐ৬һ͕ஔ͞Εɺਗ਼ށ廹
ԣ݀ͷৗతͳཧʹ͖͋ͨͬͯͨɻ
ౡୈҰൃݪͷނࣄͰશொ͕ආ͠ɺػ͕ݝ֎ʹ
ආ͢ΔதͰɺਗ਼ށ廹ԣ݀ͷཧࠔͳঢ়گʹ໘͢Δ
͜ͱͱͳͬͨɻொ ����  � ࣄʹ͕ͬͨɺݝʹ݄
ॴ͕͓͔Εͨౡ͍ݝΘ͖ࢢ౦ాொɺਗ਼ށ廹ԣ͔݀Β
 ��LNΕ͓ͯΓɺߴಓ࿏Λར༻ͯ̍ؒ࣌͠Ҏ্ͷ
Ҭʹೖ͍ͬͯͨͨΊɺ੍۠ن廹ԣ݀ށΛཁ͢Δɻਗ਼ؒ࣌
ཱͪೖΓʹࣄલʹڐՄΛͱΔඞཁ͕͋Δɻ͜ͷΑ͏ͳঢ়

ౡݝਗ਼ށ廹ԣ݀ͷߴਫ਼ܭݩ࣍̏ࡉଌ
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ଶͰɺສҰͷࣄଶ͕ͯͬ͜ىɺਝʹݱʹ͚͚ͯͭۦɺ
ରॲ͢Δ͜ͱ͕ࠔͰ͋Δɻ͜ͷঢ়ଶ͕ɺؒظʹΘͨͬ
ଓ͢Δ͜ͱͱͳͬͨɻܧͯ
ຽଏ࢙Δఔམͪண͍͔ͯΒɺྺ͕͋گɺঢ়ޙނࣄൃݪ
ಈؚΊͯɺจԽி׆ԉٹྉͷࢿΕͨ͞ྉؗʹऔΓࢿ
ͳͲࠃͷؔػɺౡݝͳͲͷྗڠಘͯɺจԽࡒͷอશͷ
ͨΊͷऔΓΈ͕ߦΘΕΔΑ͏ʹͳΔɻਗ਼ށ廹ԣ݀ʹ͍ͭ
ͯɺఆظతͳ͞ࢪ࣮͕ݕΕɺอશͷͨΊͷऔΓΈ͕
ଓ͚ΒΕ͍ͯ͘ɻਤ � ͷࣸਅɺ����  � ݄ʹɺจԽி
Өͨ͠ͷͰࡱʹࡍ͍͍ͨͩͨͯͤ͞ߦಉʹࢹͷऀؔ
͋Δɻ͜ͷ࣌ʹɺ༿ொ୲ऀͱۀ࡞һʹΑͬͯআ࡞
Өͨ͠ͷͰ͋Δɻࡱʹલۀ࡞Ε͍ͯΔɻࣸਅ͞ࢪ࣮͕ۀ
͜ͷΑ͏ʹఆظతͳݕɺআͳͲͷҡ࣋ཧͷྗ͕ଓ
͚ΒΕ͖ͯͨɻ͔͠͠ͳ͕ΒɺࡂҎલͷମ੍ͱൺΔͱɺ
ҡ࣋ཧʹ੍͕ଟ͘ɺສҰͷࣄଶ͕ࡍ͖ͨىʹɺਝ
೦͞ݒʹ͓Ή͍ͯରԠ͢Δ͜ͱ͕ෆՄͳɺݱʹ

ΕΔঢ়ଶͰ͋ͬͨɻ
౦ํଠฏ༸ଆͷٶݝɾౡݝʹɺଟͷԣุ݀
͕͢Δ͕ɺͦͷதͰ০Λ༗͢ΔͷۇগͰ͋Δɻ
ਤ �ʹɺ౦ํͷओཁͳ০ԣ݀ͷΛ͕ࣔͨ͠ɺେ
ଟઢࠁʹΑΔͷͰ͋Δɻٶݝͷࢁാԣุ݀܈ʢٶ
ڭݝҕ ����ʣɺѪౠࢁԣุ݀܈ʢ݁ ����ʣͳͲʹɺ
ΒΕΔ͕ɺԁจɺचจͳͲ؆ૉͳจ༷ݟ৭ʹΑΔ০͕࠼
Λඳ͘ͷͰɺ۩తͳࡐΛඳ͘ͷͳ͍ɻҰํɺ
ౡݝʹɺਗ਼ށ廹ԣ݀ͷଞʹɺ࢙ࠃʹࢦఆ͞Εͨ০
ԣุ͕݀ �ϲॴ͋Δɻೆ૬അࢢӋࢁԣ݀ʢล΄͔ ����ʣ
ͱઘ࡚ଜઘ࡚ԣ݀ʢౡ ����ʣɺ࠼৭ʹΑΔนըͰɺਓ
ಈͳͲΛඳ͖ɺӔ͖רจ͕ඳ͔ΕΔͰɺਗ਼ށ廹ԣ
݀ͱͷؔ࿈ੑ͕ࢦఠ͞Ε͖ͯͨɻ͍Θ͖ࢢதాԣ݀ɺ෭
จͰܗ֯ࡾҰ໘Λେ͖ͳࣨݰͳԣุ݀Ͱɺنͷେߏࣨ
ຒΊɺଟͷ෭ग़ͨ͠ʢลɾഅ΄͔ ����ʣɻ
͜ΕΒͷ �ԣุ݀ɺ௨ৗอଘͷͨΊʹด͍ͯ͠Δ

図 ��　ౡݝ০横穴ุҰ੪ެ։のϙεター
図 ��౦ํのओཁͳ০ݹ 図 ��　ౡݝ০横穴ุҰ੪ެ։のϙεター
図 ��౦ํのओཁͳ০ݹ

౻ರɾࣛೲঘɾ٢ޫߴɾখ༤རѥ
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͕ɺީؾͷ҆ఆ͢Δݶʹظ࣌ఆެ։͕ߦΘΕ͖ͯͨɻࡂ
લʹɺʮౡݝ০ԣุ݀Ұ੪ެ։ʯ͕ߦΘΕɺ�ԣุ݀
͕ಉ࣌͡ʹҰ੪ʹެ։͞Ε͖ͯͨɻ͜ΕΒͷػձΛར༻
͢ΔͱɺอଘࢪઃͷΨϥεӽ͠Ͱ͋Δ͕ɺҰൠͷํ
ɺ͜ͷΑ͏ނࣄൃݪΔ͜ͱ͕ՄͰ͋ͬͨɻ͢؍ʹۙ
ͳਗ਼ށ廹ԣ݀ͷެ։ɾ׆༻ΛɺશͯෆՄͱ͢Δ͜ͱͱͳͬ
ͨɻ੍۠نҬͷཱͪೖΓɺެӹతͰڐՄΛಘΔඞཁ
͕͋ΓɺҰൠʹެ͘։͢Δ͜ͱ͕Ͱ͖ͳ͍ঢ়ଶ͕ɺظ
ؒʹͬͯܧଓ͢Δ͜ͱͱͳͬͨɻ

４．調査の目的

౦େֶֶज़ެڀݚݯࢿ։ηϯλʔ૯߹ֶज़തؗͰɺ
౦ຊେࡂͷࡂҨߏͷ̙̏σδλϧΞʔΧΠϒۀࣄΛɺ
���� ͔Βల։͖ͯͨ͠ɻؠखݝɾٶݝͷࡂҨߏͷ
ҬΛத৺ʹɺؔ۠ඃނࣄൃݪͰɺݝଌʹଓ͖ɺౡܭ
ɾܞอશϓϩδΣΫτʯͱ࿈࢈Ҩࡂମʮ;͘͠·࣏ࣗ
ͳͲʹ̙̏σδλϧΞʔݐɺҬͷ֩ͱͳΔ͠ྗڠ
ΧΠϒΛ͖ͨͯ͛ʢࣛೲ΄͔ ����ʣɻ༿ொͰɺࢠݪ
ྗඪޠ൘༿ொւͷՈʢϚϦʔϯϋε;ͨʣͷ̏
����ଌΛɺܭݩ࣍  �� Δɻ͍ͯ͠ࢪ࣮ʹ݄
����  � ݄ � ʹɺ༿ொͷҏᖒ࢙࿕ொҎԼɺؔ
ۀࣄͷ̙̏σδλϧΞʔΧΠϒߏҨࡂͷ୲ऀ͕ɺؔػ
όʔνϟϧɾϦΞϦςΟମݧͳͲͷࢹͷͨΊɺ౦େ
ֶ૯߹ֶज़തؗΛ๚͞Εͨɻͦͷࡍɺਗ਼ށ廹ԣ݀ͷݱ
ঢ়ͱ՝ɺ̏ܭݩ࣍ଌͷ༗ޮੑσʔλΛར༻̧̫ͨ͠ମ
����ͳ͞Εͨɻ͕ަݟͳͲͷՄੑͳͲʹ͍ͭͯɺҙݧ
 � ݄ �� ʹɺจԽிͷݐੴపݹนըରࡦௐ͕ࠪ
廹ԣ݀ށձΛར༻ͯ͠ɺ౻ᖒɾࣛೲਗ਼ػೖΒΕΔʹࢹ
ͷݱঢ়Λͨ͠ࢹɻͦͷࡍɺݐੴௐࠪɺ༿ொڭҕ٢ɺ
౦େֶ౻ᖒɾࣛೲͷ໊̐Ͱɺ̏ܭݩ࣍ଌΛ࣮͢ࢪΔඞ༻
ੑʹ͍ͭͯҙަݟΛ͜͏ߦͱ͕Ͱ͖ͨɻ͜ͷࡍɺݐੴௐ
Βɺ༗ӹͳΞυόΠεΛଟ͍͍ͨͩͨɻ͔ࠪ
Ҏ্ͷΑ͏ͳܦҢͱݕ౼Λ౿·͑ɺ౦େֶֶज़ݚݯࢿ
σʔλݩ࣍ͳ̏ࡉ։ηϯλʔ૯߹ֶज़തؗͰɺৄެڀ
Λ֬อ͠কདྷͷສҰͷࣄଶʹඋ͑Δ͜ͱɺوॏͳจԽࡒ
ͷܧঝͷͨΊʹۃΊͯॏཁͰ͋Δͱ͑ߟɺࡂҨߏͷ̏
̙σδλϧΞʔΧΠϒۀࣄͷҰͱͯ͠ɺ̏ܭݩ࣍ଌΛ࣮
Λ౿·͑ɺگ廹ԣ݀ͷஔ͔Εͨঢ়ށΔ͜ͱͱͨ͠ɻਗ਼͢ࢪ
ௐࠪͷతΛɺҎԼͷ߲̏ʹཧͨ͠ɻ
ɾਗ਼ށ廹ԣ݀ͷৄࡉͳ̏ݩ࣍σʔλΛ֬อ͠ɺকདྷͷສҰ
ͷࣄଶʹඋ͑Δɻ
ɾ̏ݩ࣍σδλϧଌྔʹΑΔهͱ̏ݩ࣍όʔνϟϧలࣔ
ํ๏ʹΑͬͯɺࠔؐؼ۠Ҭʹ͋Δਗ਼ށ廹ԣ݀ͷެ։ɾ
ɻ͏ߦΛ༺׆
ɾݱͰͷௐࠪڀݚʹେ͖ͳ੍͕͋ΔதͰɺ৽ͨͳڀݚ
ͷͨΊͷૅجσʔλͱ͢Δɻ
ௐࠪʹඞཁͳܦඅɺ౦େֶฏ �� ૯ܦྔࡋඅ

ʮౡނࣄൃݪඃࡂҬ෮ڵͷͨΊͷ̏هݩ࣍Λ༻͍ͨ
ҬͷهԱܧঝɾ׆༻ϓϩδΣΫτʯΛར༻͠ɺ౦େֶ૯
߹ֶज़ത͕ؗۀࣄओମͱͳΓɺ༿ொɾಉொڭҭҕһձ
ͷྗڠΛಘ࣮ͯ͢ࢪΔ͜ͱͱͨ͠ɻ

５．調査の方法

ԣ݀ɺࣨݰ෦ͷΈ͕͞Ε͓ͯΓɺࣨݰ ��� ̼ɺ
Ԟน෯ ��� ̼Ͱɺલ໘ʹલࣨʢࣨ؍ʣ͕ઃ͚ΒΕ͍ͯ
Δɻલ͔ࣨΒԣ݀ग़ೖΓ͢Δ൶ͷ͞Βʹଆͷɺࣨݰʹ
ೖͬͨ෦ʹःณΨϥε͕ઃ͚ΒΕɺͦͷҰ෦͕։͘Α͏
ʹͳ͍ͬͯΔʢਤ �ʣɻݱͷࢹΛ౿·͑ɺܭଌʹ͋ͨͬ
ͯɺҎԼͷ݅Λຬͨ͢͜ͱ͕ඞཁͱͨ͑ߟɻ
ɾԣุ݀น໘ͷ۩ࠟʹΑΔԜತΛৄهʹࡉͰ͖Δਫ਼
Λ༗͢Δ͜ͱɻ
ɾ৭ௐΛਖ਼֬ʹه͠ݱ࠶Ͱ͖Δ͜ͱɻ
ɾนըͷѱӨڹΛආ͚Δ͜ͱ͕Ͱ͖Δํ๏Ͱ͋Δ͜ͱɻ
ɾεϖʔεͷݶఆ͞ΕΔԣุ݀Ͱ҆શʹۀ࡞Ͱ͖Δ͜
ͱɻ
͜ΕΒͷ݅Λݕ౼ͨ݁͠Ռɺ"*$0/ʢΞΠίϯɾ
ಠʣࣾͷޫֶࣜඇ৮ϋΠΤϯυ̙̏εΩϟφͰ͋Δ
4NBSU4$"/�)& Λ༻͢Δ͜ͱ͕࠷దͱஅͨ͠ �
ɻ
4NBSU4$"/�)& ɺന৭ -&% ͰෳͷύλʔϯΛ࿈ଓ͠
ͯরࣹ͠ɺͦΕΛ � ͷ $$% ΧϝϥͰࡱӨ̙ͯ̏͠σʔ
λΛऔಘ͢Δɻᝑମ͕ඇৗʹίϯύΫτͰҰൠͷ٭ࡾʹઃ
ஔͰ͖ɺ͍ڱԣ݀Ͱͷܭଌۀ࡞ʹద͍ͯ͠Δɻࡂ෮ڵ
܈Ҩͷԣุ݀ݪொͷ߹ઓݩࢁ܊ཧݝٶ͏ɺʹۀࣄ
ͷௐࠪʹ͓͍ͯɺ͜ͷ͕ثػ༻͞Ε͓ͯΓʢాࢁ΄͔
����ʣɺͦͷ࣮౿·͑ɺదͨ͠ܭଌํ๏Ͱ͋Δͱஅ͠
ͨ �
ɻ
εΩϟφຊମͷޫݯന৭ -&% Λ༻͓ͯ͠Γɺরࣹ࣌
ؒඵఔͱ͍ɻͦͷͨΊɺܭଌରɺಛʹإྉͷ
μϝʔδແ͍ͱ͑ߟΒΕΔɻরࣹʹΑΔԹ্ঢແ͍
ͱஅ͞ΕΔ͕ɺ͢ൃ͕ऀۀ࡞ΔʹΑΔࣨݰͷԹ্
ঢʹ͍ͭͯɺླཱྀ ҙ͢Δඞཁ͕͋Δɻͦ ͷͨΊɺࣨݰʹೖͬ
Δਓ໊͚̍ͩͱ͠ɺԹ࣪ηϯαʔͰԹ࣪͢ۀ࡞ͯ
ͷมԽΛνΣοΫ͠ɺۀ࡞։͔࣌࢝Β �Ҏ্্ঢͨ͠
߹ʹɺۀ࡞Λதஅ͢Δ͜ͱͱͨ͠ɻ
4NBSU4$"/�)& ϨϯζΛ͑Δ͜ͱʹΑͬͯɺղ૾
ܭଌൣғΛม͑Δ͜ͱ͕Ͱ͖ΔͨΊɺߴਫ਼ͳ̙̏σʔ
λΛ࡞Ͱ͖ΔɻࠓճͷܭଌͰɺ��� ʷ ���NNͷൣғΛ
ଌՄͳ̢ܭଌͯ͠ɺ����NͷϐονͰܭ ����Λ༻ͨ͠ɻ
ଌ͢ܭʹΛҠಈ͠ͳ͕ΒɺશମΛΧόʔ͢ΔΑ͏ثػଌܭ
Δɻน໘ͷԜತʹΑͬͯӄͱͳΓɺಉ͔ثػΒܭଌ͕͠
͍Ұ෦ͷൣғʹ͍ͭͯɺσδλϧΧϝϥΛ༻͍ͨը૾ղ
ੳΛซ༻ͨ͠ɻຊεΩϟφͰɺ͞ࡌΕͨ �.FHBQJYFM ͷ
ΧϥʔηϯαʔʹΑΓɺ৭ใΛಉ࣌ʹ֫ಘͰ͖Δɻͨ ͩ͠ɺ
ςΫενϟʔͷදݶʹྗݱք͕͋Δ͜ͱ༧͞ΕͨͨΊɺ

ౡݝਗ਼ށ廹ԣ݀ͷߴਫ਼ܭݩ࣍̏ࡉଌ
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ը૾ղੳ༻Λ݉ͶͯσδλϧΧϝϥͰͷࡱӨ͜͏ߦͱͱ
ͨ͠ɻ·ͨচ໘ɺน໘ͷΑ͏ͳ͔ࡉͳ۩͕ࠟͯͬ
͍ͳ͍ͨΊɺؒ࣌ۀ࡞ͷॖ݉ͶͯɺσδλϧΧϝϥΛ
༻͍ͨ 4G.	4USVDUVSF�GSPN�.PUJPOʣ๏ʹΑΔը૾ղੳͰܭ
ଌ͢Δ͜ͱͱͨ͠ɻσδλϧࣸਅղੳ༻ͷࡱӨͰɺΧϝ
ϥຊମιχʔЋ �T ᶘɺϨϯζ ;&*44ɹ#BUJT������ Λ
༻ͨ͠ɻ3"8૾ݱιϑτΞυϏγεςϜζࣾͷ�-JHIU�
3PPNɻը૾ղੳ༻ͷιϑτɺ"HJTPGU ࣾ�1IPUP�4DBOʢݱ
.FUBTIBQFʣͰ͋Δɻ
Λگͷঢ়ݱઃؚΊͨࢪଌʹՃ͑ͯɺอଘܭͷࣨݰ
Δ͜ͱΛ͢༺׆ΛؚΊͨσʔλͱͯ͠گ͠ɺपลঢ়ه
ఆ͠ɺࣨݰ֎ʹ͍ͭͯܭଌΛ࣮͢ࢪΔ͜ͱͱͨ͠ɻࣨݰ
ΑΓ֎ଆɺࡂҨߏͷܭଌͰ͕ݧܦ๛ͳɺਾஔܕϨʔ
βʔܭଌثΛ༻͢Δ͜ͱͱͨ͠ɻ౦େֶࡂՊֶࡍࠃ
ʹඋ͑ΒΕ͍ͯΔڀݚจԽΞʔΧΠϒࡂॴͷڀݚ
'"30 ࣾ 'PDVT�% Λआ༻ͨ͠ɻͦͷࡍɺಉͷࣲ໌ࢁ
Λ͍͍ͨͩͨɻྗڠतʹɺଟେͳ͝ڭ।

６．調査経緯

ௐࠪʹઌཱͭ ����  � ݄ �� ʹɺݱͰͷݕ౼ͱࣄલ
ଧͪ߹ΘͤΛ࣮ͨ͠ࢪɻ̙̏εΩϟφΛར༻ͨࣨ͠ݰͷ
ձࣾγϯٕज़ίϯαϧࣜגଌɺԣุ݀Ͱͷ࣮ͷ͋Δܭ
ʹҕୗͨ͠ɻࣄલଧ߹ͤʹɺಉࣾͷখΒٕज़ऀࢀՃ͠ɺ
ͷॾ݅Λ֬ೝ͠४උΛਐΊΔ͜ͱͱͨ͠ɻݱ
����ɺۀ࡞ଌܭݩ࣍Ͱͷ̏ݱ  � ݄ � ʙ �� ͷ �
ؒͰ࣮ͨ͠ࢪʢਤ ��ʣɻ�ͷޕલઃӦۀ࡞ʹॆͯɺಉ
͔ޙޕΒܭଌΛ࣮ͨ͠ࢪɻ�ʹɺே৽ฉͱಡച৽ฉ
ͷຊࣾจԽ෦͔Βऔ͕ࡐೖ͓ͬͯΓɺޕલதऔࡐରԠʹ
͋ͨͬͨɻอଘࢪઃ֎෦ͷਾஔܕϨʔβʔܭଌثͰͷܭ
ଌɺ�� ʹࣛೲ͕୲࣮ͯͨ͠͠ࢪɻอଘࢪઃલࣨͷܭ
ଌɺ�ͷۀ࡞։࢝લʹɺ࠷ॳʹ࣮͍ͯ͠ࢪΔɻͳ͓ɺ�
݄ͷࢹɺ�݄ͷࣄલ४උɺ�݄ͷܭଌͷ �ճͱɺ੍۠ن
ҬͷཱͪೖΓڐՄΛಘ͍ͯͯͬߦΔɻ
ઃͷགྷࢪઈ͑ͨ··Ͱ͋ͬͨͨΊɺอଘ్͕ؾిݱ
ΓʹൃిػΛઃஔͯ͠ిݯͱͨ͠ɻ̙̏εΩϟφΛਾ͑
ͷԼʹɺখͬͨ͘͞ཆੜγʔτΛ͞ΜͰɺচ٭ࡾͨ
໘Λอͨ͠ޢɻεΩϟφ͔Β৳ͼΔέʔϒϧʹɺϏχʔ
ϧΛ͍ͯרཆੜ͠ɺલࣨʹઃஔͨ͠ϊʔτ 1$ ʹଓͯ͠
σʔλΛऩूͨ͠ɻࣨݰͰ͢ۀ࡞Δਓ ఆ͠ɺݶʹ໊�
ΧϏͷ๔ࢠͳͲΛࠐͪ࣋·ͳ͍Α͏ʹɺλΠϕοΫεʔπ
Λண༻ͨ͠ɻࣨݰͷۀ࡞Λαϙʔτ͢ΔਓһɺःณΨ
ϥεͱલࣨͷؒͰɺඞཁͳۀ࡞ΛͨͬߦɻःณΨϥεͷ
ଆʹɺԹ࣪ηϯαʔΛషΓ͚ɺέʔϒϧΛ৳͠લ
ࣨͰνΣοΫ͢ΔΑ͏ʹͨ͠ɻ͕ؒ࣌ۀ࡞͘ͳΔͱɺݰ
ࣨͷԹ͕ɺ։࣌࢝ΑΓ �Ҏ্্ঢ͢Δ͜ͱ͕ɺෳ
ճ͕͋ͬͨɺۀ࡞Λதஅͯ͠֎ʹආ͢Δͱɺؒ࣌Ͱ
ͱͷԹʹԼͨ͠ɻܭଌ͕ظפݫͰ͋Γɺؠ൫͕ྫྷ͑ͯ

͍ͨͨΊɺ͙͢ʹԼͨ͠ͷͱࢥΘΕΔɻ
ਗ਼ށ廹ԣ݀पลͷ์ࣹઢྔɺམͪண͍ͨঢ়͕گଓ͍ͯ
͍Δ͜ͱΛ֬ೝͯ͠ܭଌΛ࣮͕ͨ͠ࢪɺ೦ͷͨΊ์ࣹઢྔ
ଌͨ͠ɻேʹ౦େֶΛग़ൃ͠ɺܭଳ͠ɺඃരઢྔΛܞΛܭ
ʹΔ·Ͱͷ �� ���ઢྔɺࢉఔͷੵؒ࣌ Ж 47 ఔͰ
͋ͬͨɻͨͩ͠ �ࣛೲ͕֎ͰͷϨʔβʔܭଌΛ࣮
ᖒ͕౻͍ͨͯ͠ۀ࡞ΓɺৗʹͰ͓ͯ͠ࢪ ����� Ж 47 Ͱ
͋ͬͨͷʹରͯ͠ɺࣛ ೲ ����� Ж 47 ͱɺ�ׂҎ্ଟ͘ͳͬ
͍ͯͨɻॴʹΑͬͯ์ࣹઢྔ͕େ͖͘มΘΔ͜ͱΛࣔ͠
͓ͯΓɺҙ͕ඞཁͳ͜ͱΛࣔ͢ͷͱ͑ݴΔɻ

７．調査成果と計測データの加工

̙̏εΩϟφʢσδλΠβʔʣʹΑΔܭଌɺ�γϣοτ
ͷσʔλྔ ��� ສɺܭଌγϣοτ ��� γϣοτɺ߹
܈ �� ԯͱͳͬͨɻσδλϧը૾ղੳ༻ʹࡱӨ͠
���Өɺࡱͨ ΧοτͰ͋ͬͨɻ͜Εʹ্Ϩʔβʔܭ
ଌثʹΑΔσʔλΛՃ͑ͯɺਤ �� ͷߦఔͰσʔλͷ߹Λ
ɻͨͬߦ
ɾϝογϡσʔλҐஔ߹ΘͤɺΞϥΠϝϯτʢৄࡉҐஔ߹
ΘͤʣɿσδλΠβʔܭଌͷ֤γϣοτͷஔΛ֬ೝ͠ɺ
ௐΛͨͬߦɻ
ɾը૾ղੳௐج४நग़ɺඪఆٴͼݩ࣍ࡾσʔλߏஙɿ
ଌͷσʔλ͔ΒܭӨσʔλͷղੳʹɺσδλΠβʔࡱ
ඪఆ༻࠲ඪʢҙʣͷநग़σʔλΛ༻͍ΞϥΠϝϯτٴ
ͼݩ࣍ࡾσʔλͷߏஙΛͨͬߦɻ
ɾϝογϡσʔλ͔Β࡞܈ɿσδλΠβʔܭଌͷϝο
γϡσʔλ͔Β܈σʔλͷมΛͨͬߦɻؒҾ͖Λ
ɻͨͬߦΛ࡞σʔλͷ܈ͰܗΘͳ͍ߦ
ɾσδλΠβʔσʔλͱը૾ղੳσʔλͷ৭ௐ߹ɿݰ
ࣨσʔλΛҙ࠲ඪܥͷঢ়ଶͰ߹ͯ͠ɺ৭ͷ߹Θͤ
Λͨͬߦɻ
ɾ্ϨʔβʔσʔλϊΠζআڈɿϨʔβʔܭଌσʔλͷ
ϊΠζΛআͨ͠ڈɻ
ɾશσʔλ߹ɾՌͱΓ·ͱΊɿϨʔβʔܭଌσʔλʹ
σʔλΛ߹ॲཧͨ͠ɻݩ࣍ࡾࣨݰঢ়߹Ͱܗ
͕େ͖͘ͳ͍͜ͱ͔Βɺେ͖ͳͣΕنճɺԣ݀ͷࠓ
ग़ͳ͍͜ͱ͕ఆ͞Εͨ͜ͱͱɺݱͰͷۀ࡞εϖʔε
ͰඪఆΛઃఆ͠ଌྔ͢Δ͜ͱݱΒΕΔ͜ͱ͔Βɺݶ͕
͍ͯͬߦͳ͍ɻ̙̏εΩϟφͷσʔλΛ߹͠ɺͦΕΛ
४ͱͯ͠σδλϧࣸਅղੳσʔλΛ߹͍ͯ͠Δɻ͞Βج
ʹɺϨʔβʔܭଌσʔλΛ߹͢Δܗͱͳ͍ͬͯΔɻ͜͜
·Ͱͷۀ࡞Λҕୗ͠ɺ���� ʹՌ͕ೲೖ͞Εͨɻ
౦େֶ૯߹ֶज़തؗͰɺಛఆͷιϑτΤΞʹґ
ଘ͠ͳ͍ܗͰσʔλΛอଘ͢ΔͨΊʹɺ̭ ŋ̮ ŋ ̯ͷ࠲ඪ
ͱ̧̜̗σʔλʹΑΔɺ৭͖܈σʔλͱͯ͠อଘ͠
ར༻͢Δํ๏Λ࠾༻͍ͯ͠Δɻॳɺେྔͷ܈σʔλ
Λѻ͍ɺόʔνϟϧɾϦΞϦςΟମ׆ʹݧ༻͢ΔͨΊͷॲ

౻ರɾࣛೲঘɾ٢ޫߴɾখ༤རѥ
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図 ��　清戸廹横穴のܭଌۀ࡞状況

ͳ͍͍ͯ͠چ෮ؾઃɾిࢪのอଘ࣌ଌܭ

͏ߦଌΛܭ状況ɾෳのύターンΛরࣹͯ͠ۀ࡞ଌܭ ཆੜ͠લ͍ࣨͯרΒのέーϒϧϏχーϧΛ͔ػଌܭ
にઃஔͨ͠ 1$にଓ

のԼにখͬͨ͘͞ཆੜγーτ٭ࡾ状況ɾۀ࡞ଌܭ
Λෑ͍ͯচ໘Λอޢ

ःṭΨϥε側にԹ࣪ηンαーΛઃஔ͠έーϒϧΛ
৳͠લࣨͰνΣοΫ

֎側্Ϩーβーܭଌɾ'"30ࣾ 'PDVT3D Λ༻

ౡݝਗ਼ށ廹ԣ݀ͷߴਫ਼ܭݩ࣍̏ࡉଌ
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ཧʹྀ͍ۤͯͨ͠ɻ���� ͔ΒɺΤϦδΦϯࣾͷେن
܈ՃιϑτͰ͋Δ *Op�1PJOUT Λಋೖ͠ɺ߹ॲཧɺϊΠ
ζॲཧɺܰྔԽॲཧͳͲͷ֤छՃΛ͍ͯͬߦΔɻೲ͞
Εͨਗ਼ށ廹ԣ݀ͷσʔλ *Op�1PJOUT ʹಡΈࠐΈɺ࣍ͷ̔ɽ
Ͱใ͢ࠂΔΑ͏ͳɺಈըͷ࡞̧̫ମݧͳͲͷ׆༻ͷͨ
ΊͷσʔλՃΛ͍ߦɺۀࣄ༺׆Λͨͬߦɻ
Ұํɺֶݹߟతσʔλͱͯ͠ɺֶज़త͢ڙʹ౼ݕΔํ๏
ɺࡏݱ̎ݩ࣍ͷਤ໘ͱͯ͠ɺௐࠪใࠂΛ࡞͢Δ͜ͱ
͕ҰൠతͰ͋Δɻ̏ݩ࣍σʔλΛɺͦͷ··ֶज़తݕ౼ʹ
ར༻͢Δํ๏ɺ·ͩॆ࣮༻Խ͞Ε͍ͯͳ͍ɻ̎ݩ࣍σʔ
λͱ͢Δʹ͋ͨͬͯɺਖ਼ࣹӨը૾ͱͯ͠ग़ྗͦ͠ͷ·
·ར༻͢Δ߹͋ΕɺͦΕΛͱʹτϨʔε͠ਤԽ͢
Δ߹͋Δɻਗ਼ށ廹ԣ݀ɺน໘ͷ۩͕ࠟ໌ྎʹ
͞Ε͓ͯΓɺ͜ΕΛ͍͔ʹΓқ͘ද͢ݱΔ͔ͱ͍͏͕
ॏཁͰ͋Δͱ͑ߟΒΕͨͨΊɺ༷ʑͳํ๏Λݕ౼͠ɺྏઢ
ΈΔ͜ͱͱͨ͠ɻࢼௐॲཧΛڧ
����  � ݄ʹɺ৽ܕίϩφײછୈ̍ͷ֦େʹ͍ɺ
�݄ʹ༧ఆ͍ͯͨ͠اըͷ΄ͱΜͲ͕தࢭͱͳͬͨɻͦͷͨ
Ί༨༟͕ੜͨ͡૯߹ֶज़തؗͷ༧ࢉΛ༻ͯ͠ɺࣜגձ
ࣾϥϯάʹ 1&",*5 ॲཧΛҕୗͨ͠ɻϥϯάͰɺओʹݹߟ
ҨɺಛʹੴثͷਤԽͷͨΊʹɺݩ࣍�σʔλ͔Βਖ਼ࣹӨ
ը૾Λ࡞͠ɺͦͷը૾ʹྏઢͳͲΛڧௐ͢ΔՃΛͬߦ
͍ͯΔɻ͜ΕɺӨ͢Δ໘Λࢦఆ͠ɺ্։ʢඌࠜʣɺ
Լ։ʢ୩ʣɺϨϦʔϑʢى෬ӄӨਤʣɺڑஈ࠼ͷ̐छ
ྨͷը૾Λ࡞ͯ͠ɺ͍ͨ͠ܗঢ়ಛʹ߹Θͤͯॏ߹
ͯࣔ͢͠ͷͰ͋Δʢઍ༿ɾԣࢁ ����ʣɻ

ҕୗʹ͋ͨͬͯɺচ໘ͷਖ਼ࣹӨը૾Λར༻ͯ࣠͠ઢ
Λઃఆ͠ɺͦΕΛج४ʹɺԞนɺࠨӈͷนɺఱҪͷ̐໘ʹ
͍ͭͯ 1&",*5 ॲཧΛͨͬߦ �
ɻচ໘ʹ͍ͭͯɺ͔ࡉͳ
۩ࠟ͞Ε͍ͯͳ͍ͨΊɺ1&",*5 ॲཧ͍ͯͬߦͳ͍ɻ
ॲཧޙͷը૾Λݕ౼ͨ݁͠Ռɺ৭ใΛؚΉςΫενϟʔ
ΛՃͨ͠දࣔɺԜತͷΈΛࣔͨ͢ΊʹϨϦʔϑͷΈɺϨ
Ϧʔϑͱྏઢڧௐͷ߹ɺྏઢڧௐσʔλͷΈͷɺ̐छྨ
Λఏࣔ͢Δ͜ͱͱͨ͠ɻͦΕͧΕʹॴͱॴ͕͋Δ͜ͱ
औΕΔͰ͋Ζ͏ɻͯݟ͕
ͰɺεέʔϧΛ༺׆ͷ͚ଌσʔλɺҰൠܭݩ࣍̏
߹Θ͓͚ͤͯɺಛʹެ࠲ڞඪʹҐஔ͍͍ͯͳͯࠩ͘
Δʹɺਖ਼֬͢ࠂྉͱͯ͠ใࢿͳ͍ɻ͔͠͠ɺֶज़͑ࢧ͠
ͳҐஔؔ໌͕Β͔ʹͳ͍ͬͯΔ͜ͱ͕·ΕΔɻܭଌΛ
ઃपลͷଌྔࢪΘΕͨอଘߦͰۀࣄɺผʹࡍͨ͠ࢪ࣮
Ռ͔Βɺެ ը͍ͯͨ͠ɻ͠ܭඪʹҐஔ͚ͮΔ͜ͱΛ࠲ڞ ͔͠ɺ
݁Ռతʹ࠲ඪσʔλΛಘΔ͜ͱ͕Ͱ͖ͳ͔ͬͨͨΊɺެڞ
ඪʹҐஔ͚ͮΒΕͳ͍ঢ়ଶͱͳ͍ͬͯͨɻ࠲
อଘࢪઃͱͦͷपล·ͰܭଌΛ࣮͠ࢪɺσʔλΛ߹͠
͍ͯͨͨΊɺอଘࢪઃ֊ஈͷಛతͳΛબ͠ɺվΊ
ʹඪ্࠲ڞଌσʔλΛެܭඪΛଌྔ͢Δ͜ͱͰɺ࠲ڞެͯ
Ґஔ͚ͮΔ͜ͱͱͨ͠ɻ���� ͔Βɺ౻ᖒ͕ڀݚද
ऀͱͳͬͨՊֶڀݚඅิॿۚʢج൫̖ڀݚʣʹΑΔʮੴࡐ
σδλϧΞʔΧΠϒͷඪݩ࣍ͷอશͷͨΊͷ̏ࡒஙจԽߏ
४Խͷڀݚʯ͕࠾͞Εɺ̑ϲͷܭըͰ࢝·ͬͨɻਗ਼ށ
廹ԣ݀ͷܭଌσʔλɺ͜ͷՊݚඅͰͷڀݚͰͷݕ౼ૉࡐ
ͱͯ͠༻͍Δ͜ͱͱͳͬͨɻͦͷͨΊɺ͜ͷڀݚͷҰͱ
ͯ͠ɺਗ਼ށ廹ԣ݀ͷެ࠲ڞඪଌྔΛ࣮͢ࢪΔ͜ͱͱͨ͠ɻ
͔͠͠৽ܕίϩφײછʹΑΔ੍ͰɺՊݚඅۀࣄେ෯
ʹԆ܁Γӽ͠Λ༨ّͳ͘͞Εɺݱʹ͓Ή͍ͨଌྔ
ɺͳ͔ͳ͔࣮͢ࢪΔ͜ͱ͕Ͱ͖ͳ͔ͬͨɻΑ͏͘ ����
ʹɺՊݚඅͷ܁Γӽ͠ղফͰ͖ɺਗ਼ށ廹ԣ݀पล
ͷެ࠲ڞඪଌྔΛ࣮ࢪͰ͖ͨɻݱʹج४Λઃ͚ɺ(14
ଌྔͰެ࠲ڞඪΛଌྔ͠ɺ͜ ΕΒج४͔Βτʔλϧεςʔ
γϣϯΛ༻͍ͯɺอଘࢪઃ֊ஈͷಛతͳΛଌྔͨ͠ɻ
͜ΕΒଌྔͱɺطଘܭଌσʔλͷެ࠲ڞඪసɺγϯٕ
ज़ίϯαϧʹҕୗͨ͠ɻ
͜ͷΑ͏ͳܦҢΛͯܦɺΑ͏͘ຊͰɺਗ਼ށ廹ԣ݀ͷ
Δ͜ͱ͕Ͱ͖ΔΑ͏ʹͳͬͨɻਤ͢ࠂଌՌΛใܭ �� ͔Β
ਤ �� ʹɺਖ਼ࣹӨਤΛࣔ͢ɻਤ �� ͷల։ஔਤ͕ॖई ��
ͷ �Ͱ͋Δଞɺશͯॖई �� ͷ �ʹͦΖ͍͑ͯΔɻน
໘ͷ۩ࠟΛࣔ͢͜ͱΛྀ͢ߟΔͱɺ͜ͷॖई͕ݶքͰ
͋Ζ͏ͱࢥΘΕΔɻ
ਤ �� ʹɺ֤໘ͷਖ਼ࣹӨਤΛஔͨ͠ͷΛࣔ͢ɻ৭
ใΛؚΉςΫενϟʔΛՃͨ͠දࣔͰ͋ΔɻఱҪݟ
্͛ͱͳΔͨΊɺ࠲ඪ͕ཪฦ͍ͬͯΔ͜ͱʹཹҙ͞Ε͍ͨɻ
֤໘Ͱɺ৭ௐ͕ҟͳ͍ͬͯΔɻ·ͨɺҰͭͷ໘Ͱɺ్த
Ͱ৭ௐ͕ҟͳ͍ͬͯΔͷ͋Δɻ͜ͷΑ͏ͳҧ͍ɺࡱ
Өͨ͠ࡍͷऔಘσʔλͷΒ͖͔ͭΒੜͨ͡ͷͱ͑ߟΒ

図 �2　清戸廹横穴ܭଌσータのॲཧఔ
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図 �3　清戸廹横穴֤໘の展։図（ςΫενϟー）
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図 ��　清戸廹横穴চ໘ਖ਼ࣹӨ図（ςΫενϟー）
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図 ��　清戸廹横穴চ໘ਖ਼ࣹӨ図（Ϩリーϑ）
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図 ��　清戸廹横穴奥壁ਖ਼ࣹӨ図（ςΫενϟー）

図 ��　清戸廹横穴奥壁ਖ਼ࣹӨ図（Ϩリーϑ）　
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図���　ਗ਼ށ䇕ԣ݀Ԟนਖ਼ࣹӨ図ʢϨリーϑɾྏઢڧௐʣ

図���　ਗ਼ށ䇕ԣ݀Ԟนਖ਼ࣹӨ図ʢྏઢڧௐʣ
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図 2�　清戸廹横穴右壁ਖ਼ࣹӨ図（ςΫενϟー）

図 2�　清戸廹横穴右壁ਖ਼ࣹӨ図（Ϩリーϑ）
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図��3　ਗ਼ށ䇕ԣ݀ӈนਖ਼ࣹӨ図ʢྏઢڧௐʣ

図 ��　ਗ਼ށ䇕ԣ݀ӈนਖ਼ࣹӨ図ʢϨリーϑɾྏઢڧௐʣ
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図�2�　清戸廹横穴左壁ਖ਼ࣹӨ図（ςΫενϟー）

図�2�　清戸廹横穴左壁ਖ਼ࣹӨ図（Ϩリーϑ）

౻ರɾࣛೲঘɾ٢ޫߴɾখ༤རѥ



29

37.0m

37.5m

38.0m

37.0m

37.5m

38.0m

図�2�　清戸廹横穴左壁ਖ਼ࣹӨ図（Ϩリーϑɾྏઢڧௐ）

図�2�　清戸廹横穴左壁ਖ਼ࣹӨ図（ྏઢڧௐ）
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図 2�　清戸廹横穴ఱҪਖ਼ࣹӨ図（ςΫενϟー）
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図 2�　清戸廹横穴ఱҪਖ਼ࣹӨ図（Ϩリーϑ）
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図 3�　清戸廹横穴ఱҪਖ਼ࣹӨ図（Ϩリーϑɾྏઢڧௐ）
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図 3�　清戸廹横穴ఱҪਖ਼ࣹӨ図（ྏઢڧௐ）
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ΕΔɻಛʹচ໘ɺ4G. ๏Ͱͷը૾ղੳͰ࡞͓ͯ͠Γɺ
ଞͷ໘͕̙̏εΩϟφͰը૾Λऔಘ͍ͯ͠Δ͜ͱͱҟͳΔ
ͨΊɺΑΓҧ͍͕େ͖͘ग़͍ͯΔͷͱ͑ߟΒΕΔɻ
ਤ ��ɾ�� চ໘Ͱ͋Δɻচ໘ 1&",*5 ॲཧΛ͍ͯͬߦ
ͳ͍ͨΊɺςΫενϟʔͱϨϦʔϑͷΈͰ͋Δɻน͔Βͱ
͜ΖͲ͜Ζʹ֯ࡾঢ়ͷಥग़෦͕͋Δ͕ɺ͜Εচ໘ۙ͘ͷ
นʹ։͍ͨͰ͋Δɻ͕࣭࠭Ͱऑ͍෦͕ɺԼਫͳ
ͲͰྲྀΕग़͙ͯ͑͠ΒΕͨͷͱ͑ߟΒΕΔɻ
ਤ �� Ҏ߱ɺ֤ ໘͝ͱʹɺςΫενϟʔɺϨϦʔϑɺϨϦʔ
ϑͱྏઢڧௐͷॏͶ߹ΘͤɺྏઢڧௐͷΈͷɺ̐छྨͷը
૾ΛɺͦΕͧΕ͜ͷॱ൪Ͱఏࣔͨ͠ɻ۩ͷ͕ࠟɺ໌ྎ
ʹಡΈऔΕΔɻ۩ࠟɺচ໘ʹۙ͘ͳΔ΄Ͳෆ໌ྎͱ
ͳΔ͕ɺج൫ͷͷҧ͍͕өͨ͠ͷͰ͋Δɻ۩ࠟ
͔Βɺۀ࡞ͷํखॱɺۀ࡞୯ҐͳͲΛݕ౼͢Δ͜ͱ
͕ՄͰ͋ΔͱࢥΘΕΔ͕ɺ͜ͷޙࠓͷ՝ͱ͓ͯ͠
͖͍ͨɻ

Ԟนͷ࠼৭͕͋Δ෦Λৄ͢؍ʹࡉΔͱɺ࠼৭ͷ͋Δ
෦͕ɺԜತ͕গͳ͘ͳ͍ͬͯΔ෦͕͋Δɻഅʹਓ͕
͍ͬͯΔॴͳͲͰΓ͍͢ɻإྉ͕ృΒΕͨɺԜ
ತ͕ຒΊΒΕͨঢ়ଶΛࣔ͢Մੑ͕͋Δɻ
ଌͰɺޫֶࣜඇ৮ϋΠΤϯυ̙̏εΩϟφܭճͷࠓ
Λ༻͍ͯɺߴਫ਼ࡉͳܭଌΛ͕ͨ͠ࢦɺ۩ࠟৄࡉʹ
ΔͰ͋Ζ͏ɻ͑ݴͰ͖͓ͯΓɺॳͷతΛՌͨͤͨͱݱ࠶
ظਐΉ͜ͱ͕͕౼ݕͳࡉɺৄͨ͠༺׆ɺ͜ͷσʔλΛޙࠓ
͞ΕΔɻ

８．３次元データの活用

औಘͨ͠ ͷͨΊ༺׆ͷ͚σʔλΛ༻͍ͯɺҰൠݩ࣍�
ʹɺಈըͷ࡞ɺ̙̏ϓϦϯλʔͰͷܕ࡞ɺ̧̫ʢόʔ
νϟϧɾϦΞϦςΟʣମݧͳͲΛ͖ͨͯͬߦɻ
σʔλʔ͕͋Εɺࣗ༝ͳҐஔΛҠಈ͠ͳ͕Βɺݩ࣍̏

展示状況 模型全景

彩色壁画と掘削痕の表現（奥壁右側～右側壁）

図 32　３Dプリンターによる清戸廹横穴の模型

彩色壁画と掘削痕の表現（奥壁左側）
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ࣗ༝ͳํΛܗͨݟͰಈըΛ࡞Ͱ͖ΔɻಈըͷϑΝΠϧ
ͱ͓͚ͯ͠ɺ༷ʑͳॴͰ্ө͕ՄࣜܗΛҰൠతͳࣜܗ
Ͱ͋Δɻ౦େֶ૯߹ֶज़തؗͰ༻͍ͯ͠Δ܈Ճ
ιϑτͷ *Op1PJOUT ɺ͜ ͷΑ͏ͳಈը࡞Ͱ͖ΔͨΊɺ
͜ΕΛར༻ͯ͠࡞ͨ͠ɻࠓճͷܭଌͰɺԣ݀ͷཱͱ
ͬߦଌΛܭઃͷ֎ଆ·ͰϨʔβʔࢪঢ়͕ΔΑ͏ʹɺอଘݱ
ͨɻͦ ΕΛ׆༻͠ɺอଘࢪઃʹొΔ֊ஈͷԼ͔Βɺ֊ஈΛొͬ
ͯอଘࢪઃͷલࣨʹೖΓɺ͞ΒʹࣨݰʹೖͬͯนըΛݟ
͢ϧʔτͰɺಈըΛ࡞ͨ͠ɻσʔλܰྔԽͯ͠࡞
ͨͨ͠Ίɺ͋Δఔૈ͘ͳΔ͜ͱΉΛಘͳ͍͕ɺ༷ʑ
ͳػձɺॴͰ্өͯ͠׆༻͍ͯ͠Δɻ
ݧͷόʔνϟϧɾϦΞϦςΟମ͚ड़Δখதֶੜʹ࣍
ͷࡍʹɺҨͷঢ়گΛཧղ͘͢͠ͳΔΑ͏ʹɺ̙̏ϓϦ
ϯλʔͰॖई �� ͷ � ͷܕΛ͢࡞Δ͜ͱͱͨ͠ɻٶ
ݝଜాொʹॴ͢ࡏΔ �� ̼ͷલํޙԁͰ͋ΔѪౠ
ɺ̙̏ϓϦϯλʔͰॖʹࡍͨ͠ࢪଌྔΛ࣮ݩ࣍ͷ̏ݹࢁ
ई ��� ͷ �ܕΛ࡞͠ɺͦͷ༗ޮੑΛ֬ೝͨ͜͠ͱ͕
͋Δʢ౻΄͔ ����ʣɻ͜ͷѪౠݹࢁͷܕɺٰܗ
ଶΛཱମతʹ͢؍Δ͜ͱ͕తͰ͋ͬͨͨΊɺփ৭ͷҰ
৭Ͱͨ͠ܗɻࠓճɺ৭ग़ྗ͢Δ͜ͱΛࢼΈͨɻ߹ಉ
ձࣾΞΠΦϑΟεͷؠ෦٢ࢯʹܗ༻ͷσʔλฤूΛґ
པ͠ɺͦ͜Λ௨ͯ͡ܗΛ࣮ऀۀࢪϏʔεϧʔʹҕୗͨ͠ɻ
ثػͨ͠༺ʹܗɺ̙̏γεςϜࣾʢΞϝϦΧʣͷ
1SPKFU�% ϓϦϯλʔͰɺੴࠞܥߣ߹คΛࡐྉͱ͠ɺคੵ
ํࣜͰ͢ܗΔͷͰ͋Δɻܗϐον ��� ϛΫϩϯ
Ͱ͋Δɻਤ �� ʹ͕ࣔ͢ɺน໘ͷ۩ࠟݱ࠶Ͱ͖͍ͯΔɻ
৭ௐʹ͍ͭͯɺςετϐʔεͰ֬ೝͯ͠ग़ྗ͕ͨ͠ɺน
ըͷ৭͕໌Δ͘ͳͬͨΑ͏ʹࢥΘΕΔɻ৭ௐͷਖ਼֬ͳ
ք͕͋Γɺ৭ௐͷݶཔΔ͚ͩͰʹ֮ײɺਓؒͷʹݱ࠶
ଌఆํ๏Λ͑ߟΔඞཁ͕͋Δɻ
ਗ਼ށ廹ԣ݀ɺނࣄൃݪͰݱֶ͕ݟෆՄͱͳͬͨͨ
ΊɺόʔνϟϧɾϦΞϦςΟମݧͰɺԣ݀ͷ࢟Λ͍ͨͯݟ
ͩ͘͜ͱɺࠓճͷܭଌͷॏཁͳతͰ͋ͬͨɻ����  �
݄ ��ɾ�� ʹɺ༿ொཱ༿ೆখֶߍɾখֶߍɺ༿த
ɺ�݄͠ࢪձΛ࣮ݧͷମ͚ಐɾੜెࣇ͍͓ͯʹߍֶ �� 
ʹ༿ொ͍Θ͖ࣄॴʹ͓͍ͯҰൠ͚ͷମݧձΛ
ʢਤͨ͠ࢪ࣮ ��ʣɻ
౦େֶ૯߹ֶज़തؗͰɺࡂҨߏͷ̙̏σδλϧ
ΞʔΧΠϒۀࣄͰɺΩϟϊϯͷ̢̧ʢ.JYFE�3FBMJUZʣγε
ςϜΛ༻͍ͨମݧΛ͖ͨͯͬߦɻ̢̧ʢෳ߹࣮ݱʣγες
Ϝɺੈ࣮ݱքͷܗঢ়ͱσδλϧө૾Λ߹ͯ͠ମݧͰ
͖ΔͷͰ͋Δɻମ͕ऀݧϔουϚϯτσΟεϓϨʔ
ʢ).%ʣΛண͠ɺͦͷҐஔͱ͍ͯݟΔํΛɺচͱपғʹ
ઃஔͨ͠ϚʔΧʔͰಡΈऔͬͯɺମऀݧͷಈ͖ʹ߹Θͤͯ
).%ʹө͞Εͨσδλϧը૾͕ಈ͍͍ͯ͘ɻγεςϜͰ
ɺൺֱతൣ͍ғͰମ͕ऀݧಈ͘͜ͱ͕Ͱ͖Δॴ
Ͱ͋Δ͕ɺஔ͕େ͕͔ΓͱͳΔ͜ͱͱɺߴՁͰ͋Δ
ॴͰ͋Δɻ͜ͷ࣌ͰɺήʔϜͳͲʹར༻͢Δ൚༻ͷ

ϔουϚϯτσΟεϓϨʔͰ͋ΔɺΦΩϡϥεɾϦϑτ
ʢ0DVMVT�3JGUʣΛར༻̧̫ͨ͠ମࢪ࣮͕ݧͰ͖ΔΑ͏ʹͳͬ
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生徒によるMR体験

図 33　小中学校での VR体験等の実施状況

教職員への事前説明

教育委員会職員による事前学習 ３Dプリンター模型を使用した学習

低学年向けの３D動画視聴による体験

౻ರɾࣛೲঘɾ٢ޫߴɾখ༤རѥ
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東北大学総合学術博物館紀要 （Bulletin of the Tohoku University Museum）

 編集委員会規定

2004 年 1 月 31 日
( 設置 )

　第１条　東北大学総合学術博物館 ( 以下「博物館」という。) に東北大学総合学術博物館紀要編集委員会 ( 以下「委員会」

という。) を置く。

( 任務 )

　第２条　委員会は，館長の求めに応じ，『東北大学総合学術博物館紀要』( 以下「紀要」という。) に掲載する論文等の審

査及び編集に当たるとともに，これに関する事項について審議する。

( 組織 )

　第３条　委員会は，次に掲げる者をもって組織する。

　　一．博物館の教官で館長が指名した者。

　　二．博物館の運営委員及び兼任教官で館長が委託した者。

　　三．その他，特に館長が必要と認めた者。

( 委員長 )

　第４条　委員会に，委員長を置く。

　　一．委員長は，第３条第１項，及び第２項の委員の互選によって定める。

　　二．委員長は，委員会を召集し，その議長となり，会務を掌理する。

( 任期 )

　第５条　第３条に定める委員の任期は，１年とし，再任を妨げない。

( 議事 )

　第６条　委員会は，委員の過半数の出席がなければ会議を開くことができない。

　　２．委員会の議事は，出席入数の過半数をもって決し，可否同数の時は，委員長が決するところによる。

( 論文等の審査 )

　第７条　委員会は，寄稿された論文等について審査をおこなう。

　　２．審査は掲載の可否，修正範囲，掲載分類等とする。

　　３．審査にあたって，査読を実施する。

( 委員以外の出席 )

　第８条　委員長が必要と認めた時は，委員以外の者を委員会に出席させ，意見を求めることができる。

( 査読者の委託 )

　第９条　委員会は，論文等の審査にあたり，委員以外の者に査読を委託することができる。

( 審議結果の報告 )

　第 10 条　委員会は，審議結果について，館長に報告する。

( 庶務 )

　第 11 条　 委員会の庶務は，博物館の事務において処理する。

( 雑則 )

　第 12 条　この規定に定めるもののほか，論文等の審査及び編集に関し必要な事項は，委員会が別に定める。

附則

 この規定は，2004 年 1 月 31 日から施行する。



40

東北大学総合学術博物館『紀要』寄稿要項

１　東北大学総合学術博物館紀要 ( 以下「紀要」という。) は総合学術博物館 ( 以下「博物館」という。) に関連する諸科学に

関する研究報告，調査報告等を掲載・発表することにより，それらの学問の発展に寄与するものである。

２　紀要に寄稿することができる者は，次の通りとする。

　　①　東北大学の教職員 ( 同客員教官を含む )

　　②　東北大学の名誉教授

　　③　その他，博物館において適当と認めた者

３　原稿執筆における使用言語は英語・日本語を原則とする。

４　寄稿する原稿には英文要旨 (300 語程度 ) を添付する。

５　原稿はＡ４判横書き，1 ページ 1 段組で 1,000 字 (40 字× 25 行 ) とし，充分な余白を取る。英文の場合はこれに準ずる。

( 図，  写真，表，図版などはそれぞれ別ページとして準備する。さらにそれらのキャプションを別途準備する。) 図，写

真類のできあがりの最大の大きさは１ページ縦 22 ｃｍ×横 17 ｃｍとする。

６　原稿はデジタルデータで提出する。

７　原稿の提出は 10 月末とする。

８　原稿の提出は，紀要編集委員会とする。

９　原稿は編集委員会から委託した査読者の審査を経て編集委員会が採択する。

10　掲載した一論文につき，別刷り 30 部まで無償とし，それ以上は著者の負担とする。

11　紀要に掲載された論文等の著作権は，博物館に帰属するものとする。
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