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Abstract: We report here a prospect of making a long tree-ring chronology from sub-fossil wébdssofiallichiana

(PIWA) collected from Ziro valleyArunachal Pradesh, Northeast Himalaya. Based on counting and measurement of
ring-width from several sub-fossil wood pieces, and by cross dating, two floating tree-ring chronologies abvdkivig

time span of 331 and 83 years have been prepbsedC-14 dates of 300 + 130 Bealibrated ageAD 1444-1676) and

1420 + 10 BP(calibrated ageAD 530-720) derived from the inner most rings of two woods are utilized towards
reconstruction of absolute chronologyese dates of sub-fossil woods one each as a component of long and short
floating chronologies suggest that millennium year long tree-ring chronology can be proposed from this region.

Keywords: Sub-fossil wood, Floating chronologgiro valley Arunachal Pradesh.

INTRODUCTION 1993; Grudd et al. 2002; Gunnarson and Linderholm, 2002;

Attempts are being made to understand the detailddelama et al. 2002; Naurzbaev et al. 2QGjschner et al.
climatic changes of India in the past millennium using2002;Spurk et al. 2002
various proxy records e.g. ice cores, lake sediments, glacier
fluctuations, peat deposits etc. Even high resolution Northeast Himalaya is a promising region for high
palaeoclimatic information for longer time scale from thisresolution paleoclimate studies using tree-ring as an evident
region is scant. In recent years tree-ring data isginteas  source of proxy dat®8hattacharyya and Chaudha?@03;
an excellent proxy to retrieve high resolution past climati®uckleyet al. 2005Shahet al. 2009). Howevethe data so
changes from several geographical regions of Indiéar accumulated are not enough for building long tree-ring
(Bhattacharyyeet al. 1988;Bhattacharyya et al. 1992; chronology necessary for robust climatic reconstruction,
Hughes, 199Bhattacharyya andaday 1996;Borgaonkar  especially to understand monsoon dynamics and its linkage
et al. 1996;Chaudharyet al. 1999;Yadav et al. 1999; to other climatic phenomena. In the present study we explore
Bhattacharyya and Chaudha®003;Bhattacharyya et al. the possibilities of extension of existing tree-ring
2006;Shah et al. 20071t has been recorded that tree-ringchronologies of this region by using tree-ring width records
based climatic reconstructions in India generally do notf sub-fossil woods of PI/from the sediment deposited
exceed beyond 400 years records except at some sitesuimder swampy environment at Ziro vallérunachal
the Northwest Himalaya hus, a long record of tree-ring Pradesh.
data is needed to extend available climate reconstruction
further back to determine climatic variability in sub-decadal,
decadal and century scale. Howewen availability of older
living trees in most of the sites is hindering the preparation Sub-fossil woods, buried in the peat or out washed slope
of long tree chronologySuch trees are logged because deposits are common in river bed at several places of Ziro
of over exploitation of the forests to meet out the demandslley, Lower Subansiri districtArunachal Pradesh,
of increased pressure of civilization and urbanizafibere  Northeast Himalaya (Fig.1). Samples were collected in the
are several global reports that the tree-ring data derived froform of disc from 7 sub-fossil tree logs recorded from two
sub-fossil woods are excellent source to develop longites of this area viz. Siro village (SIR) aharin (TAR)
chronologies even beyond Holocenar@ andVillalba,  (Fig. 2) during the field expedition at this regidpril, 2005.

STUDY AREA AND LOCATION
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were any error due to cross dating, measurement and other
ring width irregularities that may decrease thHeehcy of
ring-width time series for the tree-ring analysis. For making
the chronology the measured ring-width series were
standardized with the double detrending technique —first a
negative exponential curve or linear trend was fitted to each
series, and then, each series was detrended second time by
fitting a 30 years cubic smoothing spline.

N
_/*Myolyang T RESULTS AND DISCUSSION
Old Ziro Tajang The anatomical features of the sub-fossil woods studied
" o Hari resemble closely to the wood of PAV¢ommonly growing
Haju o™, Dutta in this regionThe skeleton plots have been prepared from
Bgimin Michis/ * Biiri total 26 radii of sub-fossil woods of PAA\analyzed from
*Hong this region. In which tree-rings of 22 radii from 6 discs

i
W02 AAayang (TARSFW.03, TARSFW.06, TARSFW:07, TARSFW.08,

Way to Joram \ TRSFW09 andTARSFW 11) collected from sit&arin are
,,,,,,,,, Road recorded to have good cross-date with each .diwvever
tree-rings of another 4 radii of only 1 disc (SIRSP®)
A Sub-fossil wood sampling sites | collected from Siro village though have good cross dating
Miles 1000 cerd— 3 Kilometer within the same disc (Fig. 4) but do not cross match or show

common tree-ring pattern with the samples collected from
the other siteTarin. Two floating chronologies, one each
from two sites have been prepared. First one is a 331 year
METHODOLOGY long chronology comprising highly correlated tree-ring data
For the present studgeven discs one each per log waf 22 radii from 6 sub-fossil wood samples analyzed from
sliced using sawilhe surfaces of these discs were sandedite Tarin (Fig.5a), and other one of 83 years chronology
with different grades of sand papers to prepare the wood fénom Siro village (Fig.5b), includes 4 radii of one sub-fossil
the microscopic analysis and chalk powder was used twood sampleThe chronology statistics of both the floating
enhance the clarity of each ring (Fig. 3). For identificatiorchronologies have been showiTable 1 These two floating
of these wood discs, their anatomical features especialtyee-ring chronologies do not have common growth pattern
early wood, late wood and the nature of ring boundary werer cross matched with the well dated tree-ring chronology
studied under stereo zoom microscope. For each disc, the master tree-ring chronology of PA\(Fig.5¢c) made
radius without growth irregularities i.e. growth suppressiorearlier from trees growing at 5 sites of Ziro valley and
or growth suges, wedging of rings were selected for theadjacent regionShah et al. 2009Non synchronous growth
analysis.The rotten samples (radii), without clear pattern recorded between master chronology and both the
demarcation of the individual rings were excluded fronfossil floating chronologies of PI/suggests that the latter
further analysisTree-rings along the radii had been countedare older thaAD 1704.Their tree-rings could not be dated
from innermost to outermost ring and then Skeleton Plot® terms of calendar years through cross dating since the
were prepared for the purpose of cross datBigkes and

Sm”ey 1968) Allthese pIOtS were Compared to each Othe[I'able 1. Selected statistics of floating tree-ring chronologies of sub-fossil

Fig.1. Sub-fossil wood sampling site.

to find out common ring pattern and to identify existence of wood of Pinus wallichiana at Ziro valley
any missing and fal'se ringfter checking a.nd.corrfectmg Floating Floating
any error due to existence of false and missing ring, ring- chronology 1 chronology 2
widths of each disc were measured un¥&LMEX

. Chronology length 331 years 83 years
measuring system attached to personal complitese No. of trees (No. of cores) 6 (23) 1)
measurements and number of the location of ring had been o4y sensitivity 0.180 0.144
rechecked using the computer program COFECHA (Holmes,  sandard deviation 0.165 0.143
1983; Grissino-Mayef001).This programme traces if there Serial correlation 0.131 0.230
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i i i N s BEEX Tk L
Fig.2. Collection of sub-fossil woods from Ziro vallejpA, C andD are from siteTAR; B andE are from site SIR].
Location of samples is indicated by arrow

time span of the extant or so far prepared master chronolod$0yr.BP. The calibrated age of that sampl&i3 530-720

of this tree of this region is 1704 to 208D. To get a broad (Fig. 5b). The sub-fossil samplGARSFWO09 of longer
idea of the absolute age of these woods, inner most trevating chronology identifies at least a common period,
rings of two discs have been dated through C-14 datingD 1704-1744 between extant and floating chronology
method at the Radio Carbon LaboratoBjrbal Sahni by consideringAD 1444 date of its innermost rings and
Institute of Palaeobotanucknow The calibrations of these presence of 300 rings in ithis common period may be
C-14 dates to calendar years have been made using traiable due to uncertainties in assigning date by radio
standard practiceéS{uiver et al. 1998) The C-14 date of carbon dating method which ranges frai 1444 toAD
TARSFWO08D is 300 + 130yr BFBy calibration it isAD  1676.As mentioned earlier there is no cross matching
1444-1676 (Fig. 5a)The date of SIRSFWI6A is 1420 + amongst these floating chronologies and extantARIW

JOUR.GEOL.SOC.INDIAYOL.74, OCT. 2009
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Fig.3. Processing of sub-fossil woods. Chalk powder is applied for enhancing the clarity of ring boundary

chronology of this regionThis may be either due to provide data base for making millennium year long tree-
limitation of calibration of C-14 dates to calendar dates oring chronology (Fig.4). Earlier analysis on tree growth
inadequate number of samples covering this time span frogtimate relationship of PIW of this region suggests that
both fossil and modern trees of this region. In this pilothe pre-monsoon precipitation (December—April) has
attempt, it was not possible to make well dated tree-ringnportant role in limiting the growth of this tree (Shah et al.
chronologies from sub-fossil PAVof this region. For 2009). Such long tree-ring records derived from sub-fossil
assigning exact calendar date to individual ring of thesaoods of the Northeast Himalaya if dated precisely would
chronologies, more tree-ring samples need to be collectéé useful to analyze the long term pre-monsoon variability
from both living and dead trees for cross dating. Howeveand its tele-connection with other climatic events viz.
two C-14 dates of sub-fossil woods, aroéial 1500 and Monsoon Eurasian snow coveEl-Nino Southern
AD 600 suggest that tree-ring data from this region coul@scillation (ENSO) etc.

TARSFW-11B —| —
TARSEW-11A —| —
TARSFW-09E —| —_—
TARSFW-09D — —
TARSFW-09C —| —
TARSFW-09B —| —
TARSFW-09A —| 1 ——
TARSFW-0SE —] C"Age=300=£130 —

- e | Calibrated year = AD 1444-1676 >

o) TARSFW-08B —
g TARSFW-08A —| —

i TARSFW-07C —|

@ TARSFW-07B —

S TARSFW-07A —| —

i TARSFW-06D —| —

= TARSFW-06C —| —

n TARSFW-06B — —
TARSFW-06A —] —

TARSFW-03C —| —
TARSFW-03B —] ——
TARSFW-03A —{ ——
SIRSFW-06D —| —
SIRSFW-06C —| —
SIRSFW-06B — — c" Age=1420+ 110
SIRSFW-06A = < Calibrated year = AD 530-720

T T T T T T

400 600 800 1000 1200 1400 1600 1800
Year
Fig.4. Time span of tree-ring record of sub-fossil woods and existing calendar dated tree-ring chronology of Zjrblmdhegst
Himalaya.
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Fig.5. Ring-width index chronology of sub-fossil wood from northeast Himak@&31 years(b) 83 years(c) Raw ring widths and
chronologies of sub-fossil wood along with the chronology of eXRamis wallichiana growing in Ziro valley
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