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Fig. 1: Variation of annual ring width in Tunguska picea

W3, EEMREBM S ZVIEE - BMBITHICHREL T2, PPEEOTER) VA
Hif &R,
AE B H:

BERFERR (Ray) IXBEGEE B X CBHNRMIEP 572 D, B IEZ ORBEIC/NEOFRE
fL2RFD. AREFLIZHES, SFREFLIZMANR P ERT, 1 SBIC 3~6 lFET %o
REE:

EEFERRIL BES T 4 ~ 12 MfEIE, ©PREOKFEEE 2 ST EHEMSSR 5N 50

Zh 6 OMSFIRE. FICBGHE. —tEt) v aMile. EERREORREL MBS H
O, ZNOBEXIY A bk (Schrenk Spruce, %44: Picea schrenkiana Fisch. et Mey.)
EEE L7z
3 FwigAE

Figure W ERIEEB 2R3, JERK 4 ARICOVWTITR o0, BRHREER 1 HTRIDH
BRLTHD. COFRBEBERDL, VY T—IRA4 XY FDBH > 1908 FRBTHE
DRELERHAH D, ZORIBHMCHEFEEL, BERR LU ERKEPH L LHFHLRPT
BB EIT. ZORDOEEMZ 3 BFECHTTE X %0

Stage I: 4 X bRARIDIE R REE]

Stage 1I: £ X2 MEROEKEH

Stage 111: EFHEAB L TZhLIE
Stage [IZBWCHERIE. TROBBREOEEHIZE L. LA LZOEHIX 1~2 FRHTE
IoTHBD, ZOXIBRNTYFIFYUROABAD &> REBBICIZLRON S, DF D,
kR, JURREDEEBICHRKT DRELBTH D, —H. Stage [ TROHND 4~5 FMIC
B2 EREE. RERRRICERT 2L EZI6N5, JhidY Y 7/ —XABEAMERRE (@R) L
EBROBEICL > TELT LD L o5h, TROBAGHRBENRDNEZ LIZX > THENE
6L BHADRIEIZ 4~5 FEPPoTzL NS T BTRLTND, E7z Stage 11 TORBUIZ O
WNERETH D, 1908 FOFRUAN CIIRFICHLOLBRNRREIZRD Shbrolz,.

Stage 111 TR ONZEEREIZEMED TH (Compression wood. BUF, BT &H TH) DR
CEBHDTH B, HTH LI, BADBSRD LRERETEAREICR =D, HDVIEAE

— 148 —



PORETARDPEN RIS AROMERNZZ X L5 & LT, HEBRICBE2MRIEANICERS
NTTEZMTHD (Timell, 1986) « FEZHICITREREWE TH 51 >~ F—)VEFR (IAA)
DOEBJEHRIC BT 2RERICHE T 2 REMBTH 5o D Stage 111 TORFBERMRIC OV T
W 4TFBRT B0
4 AKEHEREDEHE

Figure 2-(a), (b) ICZ N2 Stage 11 & Stage 1[Il COAROFEDEAEFHEMETE LTI
Stage II Tk, BBLRI DL > REERZATME (OEE. REBEE BEANEES) TR
PRI TN D, Eiz. 1908 FEOERORMEIC BV TIERIT MIC B PR OEERIRED .
BOON=. BERMREX MY EBERE T, BEMEELZIZLEIIRDOND. EELE
TOBERBEDRZ D LS RIBHICOH. I 5 LIZRE SRV, ERICAFEBARICB
TH. T HIHEOTH A EEREEREEIIEEFMICBN TR DN D, ZDEDH, A XYV
FEERREERICERPPDIRETH 3 LIXHE LTV, BHEADOR SPDF A —
VHH Y. TEREOHIIAZREH AN O EDPH -/ LITHETH . ZOXIREBRDP . 1
RV MBH S IROEICEARIASERIBENRD Shi-Z LI, FEFICTRICEA TS,

Stage 111 DH THEAMABEEL, [EFEM & LB LU GEFICEL, BRNEICAR. St VEESR
ZRREN Do Stage lIl TEHELEICDE>TI DL S REEMOIERDBRD Shizo
5 UCilE

MO REOHEICIE. REERUEENAEEY Y —0% V5 b o VinESERMTEr A
Wizo MRS S 1908~1910 D 3 Flar bAT 2ERES LD O ZREICH L.

MCREIX 17.2 £ 12.3 per mil. &R 570 Cowan et al (1965) bEBKIC, LKEDRA <
Y (Douglous fir) ZFWT, WY T —ZXh4 X2 MiE 19 ERICE 2 F@pho1C REZRE
LTW3o REDFPEMBRTIE. ZD 3 FEBDUC WEIEX—9.6 ~ 26.0 per mil. TH Y. BLD
MREDEEBD SNV, =12 LESHE. SAH2HEC LT, FRPothoBiiEgEz 2l

— 149 —



EThEX. A XY NORBFPRETE S22 Lhiz,
6 HE£BRREOETRT

Z DM EEE L 2. A6 60°56°157. BAE 101°5545" T by Y > T — XA DRI
# (60°53°26"N, 101°53°52"W.) DIZIFALHICAIE LT\ %o alRARRB IR &LV R EH
R (Kirensk; 57°46'N, 108°07'E) TORET—F Ik & (EHMKXA, 1993). 6~8 ADBIAR
DODHEHEEZ BN 5,

SR IR IC BN TAEHBOBRR 21772 o =58, IXFEAROEERSITH D, HTH
RSO ADERITH DI L 2ERT 5. ZOFXBROEFHMRTIE. UTOX SRR
BELPHERIN S, Stage | Tld. SR —RROEEHEEEBRMFIC BT 29 RDEEZ L
T 2o 1908 FEDREHIRHD 8 BICY Y F—ZX AL XY DRI o720 sAARDEM, 72
DELVBOMUICH ZARDREACEN, HIVTEE FHEREUMEL. AR ERDE
Hohizo Stage [1 Tik. TOEDICRENBEL LD, BIEIC 4~5 FRE Lo 1908 FOFR
BEMBICBNTRD 5h 2 EERIEEX. CORERShEZ D LBbh b, XEMEOARY
Blh, HREGPRIFL D, ISEEHOHRORVWTIRMEAREE 725 Lz Stage 111
Iz e, FEIEE L, EEFEHBEMERELEDOOD, KAEAREIRNTNSIZHIC,
HTHOERPMEES . BERENRI o0 £, RMHICIKBR L 2o kD, D 3
HRIDERIED Stage 111 OFIHBEERIEPLPHAMAICH 5o ZH S Stage 111 TOREHE
i ARy M & BHEEREICER T 2BHEAL OBEORD. HDVEAKL B, EoR
I & BMIADFEAOEES (FEEFIR) d—HE LTEL 5N B, ZOH, HAITHEENEE
L. EBRIEEE LERERZNZ %, &R KU EDR M=) —2 X O

Table 1: EBREDOEL

XU (AD) EEHRE BEORH
~1907 Stage I B OIEFERT BRI
008 UYT—ZAARY kN EEORE BIADRHR
1908~1913 Stage 11 NN BHEDREIEH
1913~ Stage I11 THOEREIL B DEE
51k

EYRXE (). BRER AE, Bitigk. FRER. MBURMERR. Bk, 1982.

PRFE, KECRE. VY T—ZA4 RV b EBA SRR e AV 2 EFREET-, RE (R
R FRAEBIRS ), 1993, 39-45.

RHEZD. Bl Y ET MEFOBRAK. EMXEEEHTER. 1979.

Cowan (., C. R. Alturi. and W. F. Libby. Possible anti-matter content of the Tunguska meteor
of 1908. Nature, 206. 361-865, 1965.

Greguss P. Identification of living gymnosperms on the basis of xylotomy. Akadémiai Kiado,
Budapest, 1955.

Timell T. E. Compression wood in gymnosperms, Volume 2. Springer Verlag, 1936.

— 150 -



TUNGUSKA EVENT AS STAMPED IN THE TREE STEM

" Hitoshi YONENOBU and Chisato TAKENAKA

School of Agricultural Sciences, Nagoya University, Nagoya 464-01, Japan.

Abstract

In this study, a cross-cut disk of Picea, which had survived from the Tunguska event in 1908, was
used to reconstruct the past vegetation before/after the occurence of the event. In consequence
of wood identification, the species of the sample tree is Picea schrenkiana Fisch. et Mey. or
its allied species. The annul ring width had drastically decreased since AD 1909, the next
year of the event, for 4-5 year, and then increased rapidly leading the decay variation observed
usually in secondary growth of coniferous trees. The formar would be caused by the serious
trauma in the organs such as leaf, branch, and root system due to the blast of the event. The
uniseriate traumatic resin ducts were observed in the xylem formed in 1910 to suggest the
occurrence of the trauma. The latter suggests the decrease of plant-sociological competition
and the eutrophication of soil by forest fire. The extreme compression wood cells with spiral
thickenings and cracks inside were observed in the wide rings formed in 1909-1913 possibly
indicating the sudden change of light environment. *C'/!3C ratio of the annual rings formed in
1908-1910 was measured with Tandetron accelerator mass spectrometer at Dating and Materials
Research C('enter. Nagoya University. (' concentration is 17.2 & 12.3 per mil., which does not

show the large value.
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