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The 7 iree-rmg senes presented by Kumagai and Fukae
(1992, hereafter abbreviated KI°) pose a challenging test of the
ability of cross-correlation (CC) analysis o delect patlern-
matehing among short (<80 yvear) time series. The dilficully
of proving matching ameong such series is compounded by Lhe
age of KEs' series: all span an interval for which a dated
reference ring-width chronology, compiled from many contem-
portancously-growing trees, 15 not available, This "blind-dating"
context is intriguing because it raises statisiical issues that have
not been addressed, Nonetheless, we believe KFs" CCs are in-
sufficient to support their conclusion that petrified trees in the

Hachiya Formation record the cmplacement chronology of

these Mincene voleanic deposits, Here, we clarify the statistical
sefting for KFs' paper. We then present evidence supporting
our alternative mlerpretation that inferred  pattern-matching
among the 7 series is probably nol significant, and may be
erronecus. Lastly, we mention several references on carly-
Holocene Tate-Glacial dendrochronolopy relevant o KE's pa-
per,
We began our analysis by tracmg KFs' plols on a micro-
meter and deriving ring widths from the Pythagorean theorem,
Superposition of our reproduced data on the original plots and
the similarity of our CCs (Table 1) suggest that the repro-
ductions are within a few percenl of original values, Because
trend and serizl persistence {large numbers tending to follow
large nambers, and small numbers tending w0 follow small
numbers) artificially inflate CCs (e.g,, Fritts, 1976, p, 324,
Monserod and Yamaguoch, 1989), we then removed these from
e data in bwo steps. For series with decay trends related 1o
increasing tree age (e oand g Fritts, 1976), detrending was
accomplished by fitting decay curves 10 them by leasl squares
and dividing ring widihs by corresponding curve valucs (Fritls,
19761, The same curves were also fitted to series containing
both trend and growth releases. Here, however, only pre-dis-
torbance porlions of scries were used 1o determine curve
parameters (the first 49 widths of series a and the first 67
widths of series d). This approach simultancously scaled
releases Tor tree ape, Bemaining persistence within each series,
which reflects tree physiolopy (Fritts, 1976), was removed by
time series analysis (fermed "prewhitening;" Box and Jenkins,
1976}, This involved using square oot or In ranslormations 1o
homogenize series variances, and fitting appropriate autoregres-
sive (AR) models 1o the transformed data (below),

Mext, COs were computed for all relative dating posilions
with at least 34 years of overlap (the length of the shortest
series [) belween each pair of series. Series [ was central o
KFs' thesis becanse it and series b are the only 2 that contain
outermaost rings, Lastly, the o significance level of the best ¢
value for cach pair of series was adjusted for multiplicity, the
number of polential malching positions fested, using:

P=1-(1-a) (1)
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Here, P s the adjusted sipnificance, and w35 the number of
positiony tested {Table 2). Data processing thus far has been
proviously reported (e.g., Orton, 1983, Wigley et al., 1987,
Yamaguchi and Allen, 1992,

The ahove methods, however, provide lillle guidance tel-
ative w the blind-dating context. Two unanswered guestions
arz: (1) What critical o should one use to accept or reject the
null hypothesis of no ring-width matching between one series
ancl modiple others? (4 Is multiplicity adjustment as described
above adequate? Both questions arise because the blind setting
invelves computing CCs at more potential positions for individ-
ual samples than are accounted Tor by paired-sample multiplici-
ty adjustment,

Table 1, Cross-correlation matrix for reproduced KI tree-ring
widths al relative dating positions inferred by KF.

Series and
interval spanned

(relative years) ] C d e f 8
a 20-89 p Je2 07270 3520 3170 022 486
DF  56f 444 53 31 30F 408
i g.81® T.02¢ 2.74% LLEe® 012 352
b 14-8% r - TR 48 434 324 395
DF - 45 44 484 0w 40
i ~ T 335% 334 LR 272
o d0-HGor - - 4l 208 o4 Tdd
DF - - 44 F1F 0 A0F 0 3l
¢ - - 328% 119 461 AUl4*
i 9-E5 r - -~ 304 5R9 587
DF - - - a4y 32 484
i - - - DM o4 2% 502+
e 1-17 ¢ - - - - Lk 596
13 - - - - dow Aoy
i - - B - I 14 5.20%
[ 43T r - - - - - 372
DF - - - - - 28
¢ - - - - - 212*
g 1872 - - - . - _ _

Motes: All r valves within .12 of KF values (mean difference
= 03), DF, degrees of freedom; ¢ = qDEAL - 09" 8, early
rings truncated from series with later starting date so that 125
match those of KF. * o < 03 level used by KF.

o approach these questions, we turned 1o the literature on
the  conventional case ol cross-correlating o prewhitened
undated ring series againsl a prewhitened reference series,
Here, Wigley et al. {1987) proposed I/m as a reasonable
critical . By analopy, we propose L’ as an appropriate
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critical o for blind dating, where m” is the sum of pairwise m

Talle 2. Cross-correlation matrix Tor reproduced, transformed
series at best relative daling positions,

Series,
transformation{s), _
and AR model b C d e i g
a, di-In, 1 off -1 =20 - ~0 [ 4
r A23 0 290 5140 2094 519 254
nr SR 39 53 Al a2 49
i 155 270 40 217 343 1.4
o JO00RF 010 0001 034 0017 072
m & 41 71 71 2R 4%
I 54 - juin - T -
P 23] - EEEE o 429 -
I, 84, 2 ol - -3T -3 [ -2 )
v R 1 £ N ¥, 1 NG 1 S I 1
IR - 6 R 62 a2 53
1 - 233 24T 20 245 L4
it - e e 00e 020 046
¢, In, 1 off - - 19 2 =11 -1
r - - RS 342 473 A5]
DF - - 45 435 32 44
f - - 2.3 244 303 248
I - 012 o ons T
d, di-sy, boooll - - - 29 =13 20
r - - - 205 0 ane 3RS
DF _ - - E iz KX
i - - - 209 251 240
o - - - Jaroo.mT o ez
e, dl-sg, wo off - . - - 0 17
r - - - - 3Ty
INE - - - - a2 K11
i E - - - 227 L.87
o - . - L5000 070
f, sq, | oll - - - - [
4 r - - - - - 491
nrEo - - - - -
! - - - - - 318
o = = - - Az
n - - - - - 22
P : - - - BT
P’ - - - - - 461
g dlesg, 1= - -

Motes: 10, series detrended as described oo lext Inoor g,
natural log ar square ool fransformations, An ARL moddel
describes serial correlation as X, = aX,, + b, while an AR2
model describes 1 as X, = aX, + X + oo Here, X 18 the
detrended/ transformed ring-width at time &, and a-¢ are con-
stants. W, transformed series adequately prewhitened. "Odf."
number of years the oulermost ring of upper series lags
autermost ring of lefthand series at best-matching position. M,
P, and P terms described in text; for brevity, these are shown
mainly for CCs with o values <0 L' (%, see text), *4, P <
005,

terms computed for cach sample. For example, m' terms in
Table 2 range from 193 {lor serics 0 o 410 (Tor series e).
Thus, critical w values range from about 0,005 to 0.002, re-
spectively. Similarly, we propose that blind mueltiplicity ad-
justment should follow (1), bt use m' instead of m. Both uses
of the m™ term are logical extensions of prior methods,

The above procedures show that of the many "significant”
OO KF reported, only 4 appear 1o pass critical o levels, OFf
these, only | appears to pass blind multiplicity-adjustment {Ta-
ble 2).

Yamaguchi/Grissino-Mayer: Comment on "Resolving Voleanism"

(iher features of our analysis provide supporting evidence
that the relative positions proposed by KEF may be spurious: (i)
Of the 4 potential positions that pass critical o levels, only |
{Table 2, a vs. b) matches thal of KF. () Dates lor the 2
most-significant positions (a vs, b, and a ws, d) lack con-
sistency (note lack of corresponding relative matching at b vs,
. Ay Examinations of histograms of rand ¢ values generated
during CC runs, with | opossible exception (3 va ), lack
single positive outliers suggestive of ring-width matching (e.g.,
Oeron, 1983, Yamaguchi and Allen, [992),

T summary. the statistical data that suppor KRS inferred
dating positions appear weak, Their series are too short to
accepl or reject relative dating principally on the basis of CC
analysis. Thus, KIs" interpretations of past voleanic behavior,
which rest on these data, are also suspect.

A linal comement is that KPS statement {p. 1ES9), that den-
drochronology has been limited to late-Holocene dating, was
mistaken, We refer readers o Kaiser {1989, Becker et al.
1997y, Barbetd et al. (19923, Leavin and Kalin ¢ 19923, and
references therein,
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