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Natural Monument —Scientific Meaning of the Petrified Forest
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NATURAL MONUMENT
Scientific Meaning of Sequoia Fossil Forest
at
Otamayashita, Sendai, Miyagi Prefecture, Northeast Honshu
—DBridge between Japan and America 5 million Years Ago—

This Sequoia fossil forest is left as it was in 5,000,000 years ago (Pliocene), turning
into silicified wood or lignite because it was buried with volcanic ash and pumice which
suddenly fell upon it.

It is a very rare example that such a significant fossil is being preserved in almost
perfect condition. 1t is also important to notice that it tells us how our lignite and brown
coal, Sendai’s special products, were made into shape.

Also, the convenience of its location, only 1,500m. (Fig.1,4) from Sendai Railway
Station, adds importance to its value.

The species of this fossil wood (Figs. 21-24) is Sequoia (Taxodioxylon sequeianum
GOTHAN) which is extinct from Japan 1,000,000 years ago (Diluvium). This species is a
close relative of Coast Redwood (Sequoia sempervii ENDL.} which lives in California,
U.S.A., or Dawn Redwood ( ia Giyplostroboides HU ef CHENG) which survives
near the village of Mo-tao-chi, in the province of Siechuan in Central China (Fig. 18).

The characteristics of Sequoia is that it grows into a giant tree. These giant trees living
in one of the national parks of America are desi d as a natural and are
widely known. Some of them have a diameter of 5~10m., a height, 100m., and the annual
rings, 1,500-4,000. (Figs. 1,2).

The erect stump surrounded by the il (Figs. 6, 9, 10) is one of the greatest in
this fossil forest. Its diameter is 1.5m. and annual rings are 800 (Fig. 19). We can also see
many roots of lignitized erect stumps in the river floor. Several of them are thought to be
more than 1,500 years old with more than 3m. in diameter, We can count more than 356
erect stumps with the diameter of 30cm. or more (Fig. 16). The writer could identfy 3
groups of erect stumps which make circles or oval shapes (Fig. 17). When thunder attacks
the living forest of Sequoia and kills the giant tree, young shoots sprout from the roots,
slowly growing up around the old stump - finally they stand in a group of partial circles.
Such a group may live 1,500 years.

Now, turning back to the fossil forest of Sendai, its area extends to 80m. x 50m. as
shown in Fig 16, but it is g Ly & d that the distribution will also include under
the river floor area of up stream and down.

The fossil plants are preserved in pumiceous tuff of the Hirosegawa Tuff (A in Fig.
7) of Pliocene but their roots are found in the lignite seam of Kitayama formation (B in
Fig. 7). of the same geological age The thick soil is seen under the lignite seam as under
clay.
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Finally, the writer wishes to express his heartfelt gratitude to Dr. Ralph W. Chaney
of University of California, Berkeley, who was thoughtful enough to invite the writer to
the United States to provide him with the chance to study the fossil forest of California.

As stated above the distribution of fossil Sequoia proves existence of the tie between
Japan and America 5 million years ago. The bridge between the two countries is supposed
to be the Aleutian Tslands.

Sendai and Riverside, California, U.S.

., are sister cities, which fact, the writer

thinks, shows that these two cities have the similar natural condition originated 5 million
years ago. —April 20, 1964—
Dr, H. Okutsu
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Fig 4. Locality Map of Segwoia Fossil Forest
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Fig. 21. Tavodioxylon sequoianum GOTHAN
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Fig. 22. Tumdiaxy!an sequoianum GOTHAN
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Fig. 23. Taxodioxylon sequoianum GOTHAN
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Fig. 24. Taxodioxylon sequotanum GOTHAN
2@ 8 S (A No. 15) OJERISFH
L fi Wi i (No.8) *100

2. 8 & @ (No. 8) kM olLs BN x 250

ce)



3. U & @ (No. 8) x 250




5. {bAESD 5 &1 RO KR -
R - A - BE{ERDEVIZE

fLERORRRERS LTS ERME, 0 ETFoB#L T REAE L, KB
OIEERBARF SR T3, ThLO5 5, REARTES, {ERA, LLE - 2% - BFk->
VTOMEREESH & CICRIAT 52 ROL I L s (LREHOERILERITIRD 1 F
IR D b DB, )

a)  SEM O Rk

CRODOMBERALTHD &, EARALNHIER « 7 1 ¥ OMKIGIV-IETSH T, Z
OROMEL 2L w2 A4¥ 0y CKiEE b EFASICKEAE) kL OsEM L~y
7% FFREOREBBIEL TR IHTHEN, £a T XL I ESTH 0%
AbhB, £, 79 (OFFAL) c~vFUAs = o GERAL) REOTHENG LY
Bkoic, MELRPRD b LRETHEERKEARTH L ER 60S,

HHORRRBREOUS L KBRS, GLAER S LELL, WRBSRKE BB TS
RBEERERD, 2V 7+ 227 HEDL 2 YORRTRBERER TS 2 L VEHICS
EREECE - TOWT, RABRKCERODEEICE - RRBIC 2= TV 5,

S~6 ADABFNER~HREL—HOAK - £ i R XOKK (HS#H 05 13, ERb
ZHEBTRBOADLZLFDEY, ZOLIRARENAEN G REDS L, €24 TORK
REM=—7 9> FORREECBTEES L OBHS,

IOk REAKOREY Y OUFORFREEREELLBEED - TWDE, R OKWL
METRPHTEIZABROWNENTH S KUORHS AT T 5588, hIEOkE
EHMOEEOHFIRTARARTHS (Rikn » bSID .

b) FHOEVRY

KUGEBD R L 7o & icit, FREEOIIA « FAD R LR SERRA L & OV icl 0,
HASHECE M EEORITIE 2 THERIC AR D, EARBARSACHSRBIT -0
RABL b SMAR, *RWTFREOEMRRSSEAL THEL & b OR K& ORI L
o TH- T, (LERO KPR, —H8RE, —~BEEEACE->TVELOLbS5,
¢} # w

LR~ AL TS O (10~30em) DIERSHDD @1 kol
T TARBRERCE>TVS,

d) fbH¥E- Runy

EEHRRIDOTEHRRE O L4 - FR»6, A% R%K - BFSRKSRDA, 2O Ee=
1 THESBRET, BEOD 2RO LS RlEWEBETE LETER,

c2d)



w®oL R
RIUEERMEOER FHHER

5 D)
] = 444544444445,, B m®
L W L
Alnus (s xm) 23,4% 26.7% 16,29
Fagus (7 + W M4 38 7.8
Quercus (v & W) 1.4 0.6 —
©Sequoia (E=1TH) 6.7 2.3 12.5
O Taxodium (A1 a7fE) 18.9 4.5 -
Pinus (= = &) 4.4 12.5 7.8
Picea [EVETT ) 81 6.3 48
Abies (£ T W) 1.4 0 1.0
Tsuga (v F B 0 06 | -
Pseudotsuga (R 4477 @) 0.5 11 2.8
Sciadopitys (=97 %K) 2.4 1.1 10.6
@Cunninghamia (2% 2 9-F > &) 0 1.1 4.9
Liquidambar (2 &) 0 4.5 7.7
©@Nyssa (= v+ R 2.4 2.3 -
Salix ¥+ R) 0.5 0.6 =2
Ulmus (= v B) 0.5 T —_
Plerocarya (%7 ¥ 1 18) 2.9 0.6 -
Juglans [EE"ES ] 0.5 0 -
Zelkova (¥ x B) 0.5 o -
Rhus (o n B L4 o =
Hex (v # ®) 19 0.6 7.0
Ericaceae (& + 2+ 4§ 2.9 1.F =
Acer (= FW) = £ 7.8
Tilia (vt 7 2H) = ] 4.8
Chameacyparis-type (& /%5 - e 28
Betula (50 %) i § 1.0
OLirisdendron (72K 7 ) = - 0.5

O REHEBRDLMEL 27 4 ) h~pEHEE

Lygodium sp (2 v 2 7B -H)
Glyptostrobus ewropeus HEER (70 7 1 A 1w = 7 A 0—#)
Sequoia (Metasequoia) jatonicz ENDO (= = 4 ¥ GO —i)
Psendosasa purpurascens MAKING (A X 5 )
Alnus sp. (-~ 2 *BO— &)
Carpinus sp. (2~ FED -§)
e &t A &«
FELLOERRE 24 Y EXE LT3, BACSH-HED ik BIELANKRD

RO B EREREORFIT, AN, 7 LE, p. 59, 100,
()



EHicWEERTVS,
Piceoxylon (Pseudotsuga) japonica SHIMAKURA (Ms) ( + ¥+ 7 7 [BO—1E)
Piceoxylon sp (-~ = 1 [BO—-F)
Pinuoxylon (Diploxylon) cfr. Paxii KRAUSEL (= o— )
Glyptostrobus cfr. tenerum GONWENTZ (# ) 7 b An —FAED -
Taxodioxylon sequoianum (MERCKEL) GOTHAN (&= 4 VKO- -#)
Alnoxylon sp. (>~ / %D~
Quercinium sp. (h~ Ro- )
Liguidambaroxylon sp. (7 v B0 ~H)

& % X ®

1) 1915, Hayasaka, L. Tertiary Forest-floor with Erect Stumps Lately Exposed in
Sendai. Sci. Rep. Tohoku Univ., ser. 2 (Geol), vol. 4, no. 1, pp. 43~45,
text-figs. 1~5, pl. 11.

2) 1929, Takamatsu, M. Fossile Koniferenholzer aus den Sendsi-Tertifr. Sci. Rép.
Tohoku Univ., serd (Biol), vol, 4, no. 3, pp. 533~542, pls, 22~24,

3) 1933, Endo, S.. Neogen Species of Sequoia from Japan. Bot. Gazette, vol 94, no.
3, pp. B05~610, figs. 1~13.

4) 1933, BAEZN. (LR TAWMENI 1. WHZMHE, 0%, 4795, 533~540
H, B 13

5) 1951, Shimada, M.. pollen Analysis of Lignite 1, Three Pliocene Lignite Beds in
the Environs of Sendai. Sci. Rep. Tohoku Univ., ser. 4 (Biol.), vol. 19, no.
1, pp. 47~50,

6) 1955, Okutsu, H.. On the Stratigraphy and Paleobotany of the Cenozoic Plant Beds
of the Sendai Area. Sci. Rep. Tohoku Univ, ser 2 (Geol), vol. 26, pp.
1~114, pls, 1~8.

) 1956, BEE. Wi L fbh. FHMRL 15 (@), 249~495

B) 1956, Sohma, K. Pollenanalitische Unterzuchungen der Pliozéinen Braunkohlen der
Sendai Gruppe L. Uber Sichtliches, Echalogical Review, vol. 14, no. 2, pp.
121~132,

(26)






