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I. INTRODUCTION AND CHRONOLOGY STATISTICS 

In the past several decades, dendrochronologists have sampled tree rings 

throughout North America, primarily intending to calibrate tree rings and 

climate and hence estimate climatic change in the past. Chronologies from 

western North America have been systematically published as part of the 

Laboratory of Tree-Ring Research Chronology Series, but collection of 

eastern North American tree-ring samples and publication of the resulting 

chronologies have been sporadic and, thus far, insufficient to provide 

adequate spatial coverage for climatic reconstruction. Many of these 

chronologies are now stored on magnetic tape as part of the Laboratory 

of Tree-Ring Research Data Base and are available for research use. This 

paper represents a carefully selected subset of the highest-quality 

chronologies of all those available from our files for North America east 

of approximately 100°W longitude (see Fig. 1 and Table I). 

Two sources of funding for the collection of 16 of the chronologies 

and the data processing of a larger number of the chronologies presented 

in this paper were the Advanced Research Projects Agency and the National 

Science Foundation, but the efforts of numerous individuals working on 

their own projects, some of which were not funded, comprise the largest 

component of this endeavor. The data gathered together here represent the 

beginning of collaboration among many scientists aimed towards development 

of a large proxy data base for eastern North America. Thus, sites chosen 

were those that exhibited the greatest potential for providing climatic 

information, time depth, and areal coverage. 

Some of the final chronologies resulting from these grants were collected 

to update earlier chronologies from the Hawley-Bell collection of the 

University of Chicago Tree-Ring Laboratory, Chicago, Illinois, made in the 
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Figure 1. A map of the 39 selected eastern North American tree-ring sites 
presented in this paper. Site numbers correspond to the sequence numbers 
in Table I. 
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* 

TABLE I 

Characteristics of the 39 Selected Chronologies Including Site Name, State, Country, 
Collectors, Identification Number, Species, and Other Characteristics* 

N ANC'i BROOK, NEll HAI'IPSHIRE NH USA H. C. Fti I TTS, T. G. SlCCAMA 
:len ti99 PCRU 1 4407N 7123W 87211 412 y 1561:1972 29C SR: .:>~ SD: • 37 iiS: .20 
AZ:180 SL:15 NO'£ES: 

c A~ ELI s HUMP C+A, VERMONT VT USA T. G. SICCAIU 
559891 PCIW 2 4419N J254W 9911'1 331Y 1635: 1971 36C S H: .60 SD: .23 i'!S: .17 
AZ:270 SL:JO No ·.r ES: SUMMED 

LIVINGSTON, iUSSACHUSETTS I'IA USA H. C. FRI'I'IS, T.G. SICCAMA 
2 9 J 8 99 PCRU ) 4238N 7 259W 4271'1 275Y 1697:1971 26C SR: • 44 SD: • 1 u ~s: • , 4 
AZ:JJ!:l SL:JJ NOfES: 

SHAWANGUNK MOUNTAINS, NEW YORK NY USA E. R. COOK 
367859 IJUPR 4 4146N H10W 275M 284Y 1690:1973 46C SR: .57 so: • 19 MS: • 1 J 
AZ:315 SL: 5 MOrES: 

SHAWANGUNK I'IOUNTAINS, NEW YORK NY USA E. R. COOK 
368900 PIST 5 '+14bN 7410W 370M 34tH 1626:1973 32C SR: .52 SO: .24 MS: • 19 
AZ:225 SL: 2 5 NOr ES: 

SHAWANGUNK f'IOUNTAlNS, NEW YORK NY USA . E. R. COOK 
318930 TSCA 6 4146N 7410W 370M 338 y 1o36: 1973 JOe SH: .52 so: • 2 1 MS: • 17 
AZ:225 SL: 2) sorEs: 

SHAWANGUNK .'fOUNTAINS, NEW YORK NY USA E. R. COOK 
42\l809 PIRI 7 4144N 7415W 3351'1 352Y 1622:1973 32C SH: • 39 so: • 28 MS: • 26 
AZ:315 SL: 8 NOTES: 

GIANT LEDGE, NEW YORK NY USA T. G. SICCAMA 
3 91 a 99 PCRU 8 4202N 7423W 8841'1 22JY 1750:1972 20C SR: .42 SD: • 16 MS: .13 
AZ: 90 SL:10 NO f ES: 

CLEMSON FOREST, SOUTH CAROLINA SC USA M. K. CLEAVELANO 
667849 PIEC 9 3442N 82~2· 2501'1 2~0Y 1684:1973 48C Sk: .66 SO: .2b MS: • 17 
AZ: 117 SL:JO NOTES: tOTAL RING WIDTH; 6 SitES SUMMED; POLYNOMIAL OPTION 

CLEMSON FORHST, SOUTH CAROLINA SC U~A 1'1. K. CLEAVELAND 
6b8ij49 PIEC 1\l 3442N ij252W 250M 290Y 1684:1973 48C SR: .b7 SD: .25 ctS: .1d 
AZ: 117 SL:JO NOTES: EARLYWOUD WIDTH ONLY; 6 SliES SUI'IMED; POLYNO~lAL OPTION 

CLE~SON FOREST, SOUTH CAROLINA SC USA M. K. CLEAVELAND 
b69ij49 PlEC 11 3442N 8252W 250M 291Y 1683:1973 48C SR: .42 SD: .42 MS: .24 
AZ:117 3L:30 NOTHS: LArEWOOD WIDTH ONLY; 6 SlTES SUI'IHED; POLYNOMIAL OPTION 

NEWFOUND GAP, NORTH CAROLINA NC USA M. AMES, J. HARSHA 
418b90 PCHU 12 J536N 8326W 15b4M 2tj7Y 1686: 197..:! 24C SH: .69 SO: .24 MS: .15 
AZ: 180 SL:2~i NO 'fES: 

FALL CREEK PALLS, TENNESSEE TN USA C. W. SlOCKtON E1 AL. 
431d19 UUAL 13 35~1N 8521• 456M 20bY 1767:1972 23C SR: .'+1 SD: .18 MS: .15 
AZ: 110 SL: J NOTH;): UPDATE FOR UNIVERSlT'i OF CHICAGO wAI:d.<EN COUN'IY SIT!:: 

The information included in this table is as follows: 

Line 1: site name, state, country, and collectors; 

Line 2: identification number, species (see Key to Species, p. 6), grid number, 
latitude, longitude, elevation in meters, total length, beginning date, 
ending date, number of cores included, serial (auto) correlation, standard 
deviation, and mean sensitivity; 

Line 3: azimuth of exposure in degrees, slope angle in degrees, and additional 
information. 
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Table I, cont. 

NORRIS WATERS liED BOUNDARY, TENNESSEE TN USA c.w. STOCK'ION+'IF.NN VALL AU'l'H 
43tH!49 PIEC 14 3612N 8404W 396tt 292Y 1681:1972 20C SR: • 56 SD: • 24 MS: • 19 
AZ:225 SL: 13 NO'rES: 

SAVAGE GULF HIGH AHD LOll, TEll JESSE! TN USA c. i. STOCKTON ET AL. 
39 5848 PIEC 15 3527N 8534i 503ft 273Y 1700:1972 46C SR: .60 so: • 19 MS: .13 
AZ:178 SL: 8 NOTES: SUI'II'IED 

STEINER'S WOODS, TENNESSEE TN USA c.w. STOCK'fON•TENN VALL A UTI! 
432819 QUAL 16 J623N 8350W 366!! 348Y 1625:1972 14C SF: .34 S D: .21 MS: • 19 
A7.:999 SL:99 NOfES: 

WARRE~ COUNTY, TENNESSEE TN USA R. E. BELL 
412819 QUAL 17 3538N 8545W 442ft 272Y 1669:1940 J7C SR: .46 SD: .14 MS: .12 
AZ:999 SL:99 NOTES: UNIVERSITY OF CHIClGO COLLECTION 

MAMMOTH CAVE, KENTUCKY KY USA E. ESTES 
820810 QUAL 18 3711N 8606W 2131't 319Y 1648:1966 20C SR: .66 SD: .21 ItS: .14 
AZ:270 SL:23 NOTES: 

FF.RNE CLYFFE, ILLINOIS IL USA C. W. STOCKTON ET AL. 
39o8H\ Qi.IAL 1<) 3732N 885911 1831'1 304Y 1669:1972 HC SR: .71 SO: .JH MS: .16 
AZ:202 SL:99 NOTES: UPDATE OF ESTES CHRONOLOGY 

PI~E HILLS-4, ILLINOIS IL U5A E. ESTES 
57J840 PlF.C 20 3732N 8926W 2321'1 242Y 1724:1965 20C SR: .59 SD: .27 ~S: .20 
AZ:999 SL:99 NOTES: 

PlNEY CREEK, ILLINOIS IL USA E. ESTES 
580~43 PIEC 21 3754N 8938W 152P! 167Y 1806:1972 20C SH: .58 SO: .40 I'IS: .29 
AZ:94q SL~9q ~OTES: 

ITASCA STATE PARK, I'IINNESOTA ~~ USA H. C. FRITTS 
410~28 PIRF. 22 4711N 9514W 457ft JOOY 1672:1971 45C SR: .78 SD: .23 MS: • 11 
AZ:Y99 SL:99 NOTRS: 3 SITES SUMMED 

SAGAN~GA LAKE, MINNESOTA ~N USA H. C. FRITTS 
553~27 PlRE 23 4813N 9054W 4451'1 353Y 1620:1972 42C SR: .4~ SO~ .25 ns: .21 
A7.:999 SL:lO ~OTES: 5 SITES SUI'IMED 

SEAGULL ~AKE, MINNE50TA MN USA L C. FRITTS 
577929 PlRE 24 4807N 9055W 4451'1 347Y 1625:1971 29C SR: .54 SO: .23 MS: .1H 
AZ:999 SL:99 NOTES: 4 SITES SU~I'IED 

LAKE AHQUABI STATE PARK, IOWA IA USA D. N. DUVICK 
463811 Q~AL 25 4117N 9J35W 2751'1 261Y 1717:1977 22C SR: .23 SO: .20 ItS: .19 
AZ: 0 SL:15 NOTES: 

LEDGES STATE PARK, IOWA IA USA D. N. DUVICK, C. MCKINNEY 
64RHIY QUAL 26 4200N 9353W 3001! 289Y 1688:1976 47C SP: .42 SD: .24 ItS: .20 
AZ:999 SL:99 NOT~S: 

\WOD!'II.N IIOLLOli 3TATE PRESERVE, IOWA IA USA D. N. DUVICK !T Al .• 
64~~1~ QUAL 27 ~225N 9406W 3351'1 249Y 1729:1977 JOC SR: .39 SD: .19 MS: .16 
A7.: ldll S!.:99 MOTES: 

CARTER CO!JNTY, 1'1 ISSOUR I MO USA D. SENT EN 
38"iA14 QrtAL 28 3b55N 91001f 274ft 295Y 1642: 19)6 ~4C SB: .47 SJ): .16 ItS: • 12 
AZ:Y94 SL:99 NOTES: UNIVRRSITY OF CHICAGO COLLECTION 

JE~FRRSON COUNTY, I'IISSOURI 1'10 USA R. BELL, F. I'IAGRE, D. SENTEH 
3818JY JUVI 29 J815N 9025W 150ft 193Y 1750:1942 28C SH: .04 SO: .17 I'IS: .19 
AZ:994 SL:99 NOTES: UNIVERSITY OP CHICAGO COLL!CTION 
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Table I, cont. 

SHANNON COUNTY, ~ISSOURI "0 USA f. JOHNSON, U. StNTEb 
389819 QUAL 30 3710!1 9120W 244ft 349Y 158d:1936 J6C SH: .52 SD: .1'1 11!:>: • H 
AZ:9~Y SL:99 NOTES: UNIVERSITY OF CHICAGO COLLECtiON 

SHANNON COUNTY, MISSOURI ltD USA C. W. STOCKTON ET AL. 
3~h814 QUAL 31 J716N 9116W 275" 2481 1725:1972 24C SR: .46 SD: .22 ~S: .1J 
A7.: 0 SL:20 NOTES: UPDATE OF UNIVERSITY OF CHICAGO SHANNON COUNTY SITE 

WINCNA+MARK TWAIN NAT. FOR., MISSOURI ItO USA C. W. StOCKTON ET AL. 
38781fl QUAL 32 J649N 9119W 256" 191! 11d0;1972 54C SR: .46 SO: .21 ~S: .15 
AZ:200 SL:18 NOTES: SU~~ED 

~O~TGOMERY COUNTY, ARKANSAS AR USA R. E. BELL 
390849 PIEC 33 l4J7N 9345W 458ft 274Y 1666:19)~ 39C SR: .26 SO: .20 MS: .2 J 
AZ:180 SL:28 NOT~S: UNIVERSITY OF CHICAGO COLLECTION 

DIG BRUSHY MOUNTAIN, ARKANSAS AR USA C. W. STOCKTON ET AL. 
39H84'1 PIEC 34 J437N 9345W 458r. 213Y 1760:1972 41C SR: .46 !:iD: .26 115: .22 
AZ:270 SL:99 ~OTES: UPDATE OF UNIVERSITY OF CHICAGO ltONTGOMERY COUNTY SITE 

POLK COUNTY, ARKANSAS AR USA B. E. BELL 
31181'1 QUAL J5 J432N 9415W ld11! 263Y 1617:1939 24C SR: .46 SO: .17 I'IS: .n 
AZ:99'1 SL:99 NOTES: UNIVERSITY OF CHICAGO COLLECTION 

Bl"!IJS!l Rn? I'IOUtJTAIN, ARKANSAS AR USA C. W. S'IOCKTON 2T AL. 
354819 OUAL 16 3423N ':13S5W 5:>01! 253Y 1720:1972 25C SH: .48 SO: .21 ~S: .16 
AZ~ 0 SL:99 NOfES: UPDhTE OF UNIVERSITY OF CHICA~O POLK COUNTY SITE 

POI>E COUNTY, APK .,NSAS AR USA R. E. BELL 
ltU819 QUAL l7 3537N 9312ii 4)71'1 298Y 1642: 1<139 30C :.iR: .IJO SO: • 31 115: • 16 
AZ:999 SL:99 NOTES: UNIVERSITY OF CHICAGO COLLECTION 

PUSSELLVILLE, ARK.\NSAS AR USA C. W. S'IOCKTCN ET AL. 
]84d19 QUAL ]f) 35J9N 9304W 5641'1 260Y 1713:1972 2~C SR: .42 SO: .18 MS: • 15 
AZ: 180 SL: }9 ~OTES: POLYNOPHAL OPTION; UPDATE OF ESTES CH£\ONOLOGY 

r; ,\K ? ARt<, r:;:(\S 
731860 'J US': 3-; J158N 9642W 

TX USA E. R. COOK, T. P. HARLAN 
137~ 27&Y 1699:1974 28C SR: .52 SD: .40 I'IS: .27 

A 7. : 1 q 0 S L: ') ~OT ES: 

5 



Key to Species 
For Table I and the Chronologies 

Abbreviation Common Name Scientific Name 

JUVI eastern red cedar Juniperus virginiana 

PCRU red spruce Picea ru.bens 

PIEC shortleaf pine Pinus echinata 

PIRE red pine Pinus resinosa 

PIRI pitch pine Pinus rigida 

PIST white pine Pinus strobus 

QUAL white oak Quercus alba 

QUPR chestnut oak Quercus prinus 

QUST post oak Quercus stellata 

TSCA eastern hemlock Tsuga canadensis 

6 



1930's. A team of researchers from the Laboratory of Tree-Ring Research, 

University of Arizona, Tucson, sampled trees as closely as possible to the 

original site locations where dating had proven successful, and several 

of the resulting chronologies appear in this paper along with their older 

counterparts. Such paired chronologies can then be merged as needed in the 

future, but we recommend that a computer program be used that adjusts the 

variance of the two series for the overlap period because the matched 

chronologies do not have the same statistical characteristics (Stevens, 1976b). 

The chronologies included in this publication all have the following 

general characteristics: 

1. Each chronology was derived from measured ring widths of a single species 

sampled from a specific site locality. Most samples include 10 or 

more trees with two replications from opposite sides of the stem of 

each tree, making a total of at least 20 radii (cores) for some portion 

of the derived chronology. Steiner's Woods, Tennessee, was the one 

exception to this criterion; it contained only seven trees, two cores 

per tree, because no more trees were available, but we accepted it 

because of its otherwise high quality. After analysis of the data, we 

now recommend that, if possible, a sample of 35 to 40 trees be obtained 

for future eastern North American chronologies. 

2. All materials were carefully dated (Stokes and Smiley, 1968), measured, 

and computer processed to obtain mean standardized ring-width indices 

(Fritts, 1976). 

3. Most chronologies begin in or before the year 1800 and end after 1970. 

Notable exceptions are the chronologies mentioned earlier from the 

University of Chicago collection, which end between 1936 and 1942. 

These are generally not as high in quality as their modern counterparts, 

7 



but they are longer. Together with their updates, these chronologies 

provide temporal and spatial depth for the data set. 

In order to select the highest-quality chronologies from all those 

sampled in eastern North America, the following screening procedures 

were used. Three statistics of the chronologies were compared, and chrono

logies with suitable statistics were chosen. The "best" chronologies were 

assumed to have: a) high mean sensitivity (a statistical measure of 

relative year-to-year variability), b) low first-order serial correlation 

(autocorrelation), and c) high standard deviation. It should be noted here 

that the standards applied to tree rings in the eastern United States are 

different from those applied to arid-site tree rings in western North 

America. The more temperate climate and greater stand competition in the 

East lead to lower tree-growth sensitivity to climate and higher first

order autocorrelation. These characteristics are evaluated further in 

the next section. 

Climatic information, however, may definitely be extracted from eastern 

tree rings, and, in fact, we hope that this set of chronologies will 

represent an important first step in assembling an array of proxy information 

for eastern North America. 

Statistical- Characteristics of the Chronol-ogies 

In order to evaluate and document the characteristics of these new data 

sets, the statistics of the chronologies (Table I) were examined by strati

fying them into different subsets and then obtaining for each stratified 

subset the mean, median, maximum, and standard deviation for 1) mean 

sensitivities, 2) first-order serial correlations, and 3) standard deviations. 

The standard deviations and means were used to calculate the theoretical 50% 
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limits of the population (+ 0.67 standard deviation) and the theoretical 

95% limits (+ 2 standard deviations) for the three statistics (Stevens, 

1976a; Fritts and Shatz, 1975). 

Table II includes results from the chronologies stratified into three 

major tree species, the entire set of 39 chronologies, and also the entire 

previously published set of 102 western North American chronologies (Drew, 

1976; Fritts and Shatz, 1975). The nine shortleaf pine (Pinus echinata-

PIEC) chronologies in the eastern set had higher average mean sensitivies 

and standard deviations than the white oak (Quercus alba--QUAL) or the red 

spruce (Picea rubens--PCRU) chronologies. Average serial correlations were 

higher for shortleaf pine and red spruce. While standard deviations and 

mean sensitivities were low for white oak chronologies, they also exhibited 

the lowest serial correlations. 

It may be noted that there is some variation in the standard deviations 

of these statistics over the three sets, e.g., the standard deviations of 

the mean sensitivities of shortleaf pine chronologies are almost double 

the standard deviations of the other two species and indicate greater 

variability in this statistic. Thus, the upper and lower 50% and 95% 

limits of the statistics are not governed merely by the means, but also by 

the data variations as measured by the standard deviations. 

If we define a "good" chronology as one which exhibits the highest mean 

sensitivity and standard deviation and the lowest serial correlation, it 

would be difficult to choose catagorically which species is best of these 

three. However, the three statistics, on the average, appear "best" for 

shortleaf pine chronologies and "poorest" for red spruce. It is also 

possible to make value judgments from these data as to what statistics to 

expect for each of the three species. Hence, a "good" shortleaf pine 

9 



TABLE II 

Summary of Statistical Characteristics 
Of Eastern and Western North American Chronologies 

Characteristic 

Mean Sensitivity 

Mean 

Standard Deviation 

Upper 50% Limit 

Lower 50% Limit 

Upper 95% Limit 

Lower 95% Limit 

Serial Correlation 

Mean 

Standard Deviation 

Upper 50% Limit 

Lower 50% Limit 

Upper 9 5% Limit 

Lower 95% Limit 

Standard Deviation 

Mean 

Standard Deviation 

Upper 50% Limit 

Lower 50% Limit 

Upper 95% Limit 

Lower 95% Limit 

Number of Chronologies 

0. 157 

0.024 

0.173 

0. 141 

0.204 

0.110 

0.468 

0.116 

0.547 

0.390 

0.701 

o. 235 

0.213 

0.059 

0. 252 

0.173 

0.330 

0.095 

16 

Species 

PIECa 

0.202 

0.045 

0.233 

0.172 

0.293 

0.112 

0.533 

0. 131 

0.622 

0.445 

0.796 

0.270 

o. 277 

0.080 

0.331 

0.222 

0.438 

0. 116 

9 

aEastern chronologies stratified by species: 

0.158 

0.028 

0.177 

o. 139 

0.213 

0.103 

0.540 

0.112 

0.616 

0.464 

0.765 

0.315 

0.236 

0.082 

0.291 

0.181 

0.400 

0. 072 

5 

QUAL--Quercus alba (white oak) 
PIEC--Pinus echinata (shortleaf pine) 
PCRU--Picea rubens (red spruce). 

hTotal set of 39 eastern North American chronologies. 

Eastern Western 
Total Seth Total Setc 

0.175 

0.041 

0.203 

0.147 

0.258 

0.092 

0.496 

0.139 

0.590 

0.402 

0. 774 

0.218 

0.238 

0.071 

0.285 

0.190 

0.379 

0.096 

39 

0.365 

0.103 

0.434 

0.295 

0.571 

0.159 

0.415 

0.104 

0.485 

0.345 

0.623 

0.206 

0.380 

0.086 

0.438 

0.322 

0.552 

0.209 

102 

CTotal set of 102 western North American arid-site chronologies. See 
Drew (1976) and Fritts and Shatz (1975). 
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chronology would be expected, on the average, to have a mean sensitivity of 

0.202, but half of the time the statistic will be lower than 0.172 or 

higher than 0.233. Based upon this sample, it would be rare (P > 0.95) 

for a "good" climatic chronology for shortleaf pine to have a mean sensi

tivity higher than 0.293 or lower than 0.112. Similarly, statements on 

the expected values for other statistics and species may be deduced from 

other data in the table, but all of these statements should be considered 

as tentative inferences to be verified when more chronologies are available 

from eastern North America. 

While statistics of the three species subsets ,displayed some differences, 

there are some basic similarities which distinguish them from western sites. 

In the cases of all three statistics, the western chronologies display 

generally higher mean sensitivities and standard deviations and lower 

serial correlations. The western chronologies have an average mean 

sensitivity of 0.365, while the eastern mean sensitivities average only 

0.175. Only 5% may be expected to exceed 0.258, which is a value well below 

the lower 50% limit of mean sensitivities for the western group (0.295). 

Indeed, the maximum mean sensitivity of the chronologies presented in this 

paper is 0.290 (Table I), which is still lower than the 50% lower limit for 

the western group. 

Because of the differing natures of the arid western sites and the more 

temperate eastern sites, the climatic signal--as indicated by the datability 

of the tree rings and the mean sensitivity and other statistics of the final 

chronology--is much more pronounced in western chronologies. Therefore, we 

thought it necessary to consider redefining sampling standards for eastern 

work in light of the above evaluation and other evidence (Fritts, 1976). 

11 



A recent analysis had been made by Fritts and Cropper (personal communi

cation), in which a sample of 20 of the eastern chronologies included in 

this paper were studied to ascertain how much climatic information they 

might contain as compared to western sites. The average percent variance 

due to the group chronology (Y in Table III) is used as a measure of the 

climatic signal. It ranges from 17% to 41% with a mean of 28.9 and a 

standard deviation of 7.93. The percent variance for the group chronology 

in arid-site conifers is commonly 60% or 31.1% higher. The average standard 

deviation of the individual core series for the eastern sample was 0.28, 

which is also markedly lower than the standard deviation of 0.50, 

characteristic of western chronologies. The core standard deviations in our 

sample ranged from 0.18 to 0.41 with a standard deviation of 0.06. 

These statistics are used to calculate the theoretical percent variance 

due to nonclimatic factors and the signal-to-noise ratio , both of which vary 

as a function of the number of trees (n) used in a chronology. Figure 2 

shows these relationships calculated for a typical western site with 60% 

variance accounted for by climate and 40% variance accounted for by noncli

matic factors and for an average of the 20 eastern sites with 29% climatic 

variance and 71% nonclimatic variance (Table III). The theoretical climatic 

variance percentages (designated as W for the western sites and as E for the 

eastern sites) are constant with respect to sample size because all trees 

are responding to the same macroclimatic signal, and they will all display 

a common pattern of growth variation due to climate. However, the individual 

core percent variances due to nonclimatic factors (which can be called the 

error variances) are different from one tree to the next and are cancelled 

out when the data from several trees are averaged. Thus, the average 

percentage declines as a function of some constant k times 1/;; where n is 
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TABLE III 

Additional Summary Statistics for Sample of 20 of the 39 Selected Chronologies 

Percent Mean Standard 
Chronology Variance Deviation of 

Sequence Number* Climate (Y) Chronology Cores 

1 28 0. 30 

2 22 0.22 

3 17 0.31 

8 24 0.27 

12 28 0.41 

13 25 0.26 

14 25 0.31 

15 22 0.40 

16 22 0.30 

19 41 0.27 

25 39 0.26 

26 40 0.27 

27 41 0.24 

28 28 0.23 

31 36 0.28 

32 26 0.29 

34 39 0.38 

35 25 0.18 

36 33 0.22 

37 17 0.21 

Average 28.9 0.28 

Standard Deviation 7.93 0.06 

*See Table I. 
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Figure 2. Analysis of percent variance accounted for by climate (Y or signal, repre
sented by solid and dashed horizontal lines), percent variance accounted for by 
nonclimatic factors (error variance or noise, represented by solid and dashed curves), 
and signal-to-noise ratio (represented by solid and dashed straight lines with positive 
slopes) for western (W) and eastern (E) North American tree-ring chronologies. The 
table at the top of the figure gives average values for percent variance due to climatic 
and nonclimatic factors and the average standard deviation of the core series for all 
western arid-site chronologies and for a sample of 20 eastern North American chronologies 
(see Table III). 
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the number of trees in the average. The theoretical percentage due to 

climate is divided by the theoretical percentage due to nonclimatic factors 

to obtain the signal-to-noise ratio (Fig. 2) shown as solid and dashed 

straight lines with a positive slope. 

For example, a chronology with an average core standard deviation of 

0.29 with n such cores and with a nonclimatic variance of 71% would exhibit 

the following nonclimatic or error variance: 

error variance = (0.29) 2 X 71/n 
100 

where the division by 100 converts the percentage measure to its decimal 

equivalent. It is readily apparent from the figure that the rate of 

nonclimatic noise declines less rapidly with increasing sample size and is 

relatively independent of the initial starting variance. The signal-to-

noise ratio in the averaged chronology increases as a linear function of 

the sample size. 

The diagram in Figure 2 can be used in the following way. One can see 

from the figure that, in the arid Southwest, a sample of 10 trees has a 

signal-to-noise ratio of 15. To obtain the same signal-to-noise ratio with 

an average eastern chronology (%Y = 29) it would be necessary, in most cases, 

to sample and merge the results from at least 37 trees. If the samples 

include only 10 trees, the signal-to-noise ratio is less than 5, and it will 

be necessary to obtain three times as many chronologies to yield the same 

amount of climatic information found in a typical western tree-ring chrono-

logy. Therefore, it is clear from these data that either sample sizes of 35 

to 40 trees per chronology (one core per tree) or more chronologies are needed 

to obtain the same amount of information from eastern dendrochronology as has 

traditionally been obtained from western dendrochronology. Also, we 
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tentatively estimate that, if two cores per tree are sampled, the number of 

trees sampled may be reduced somewhat, but in no case more than 25%. Thus, 

with two cores per tree, the minimum number of trees needed might be from 

26 up to 40 depending upon the amount of climatic stress on the site (e.g., 

if climatic stress is low, the number of trees sampled should approach 40). 

Individuals working in eastern North America can calculate their own 

chronology statistics and use the data from Table III and Figure 2 to 

evaluate their sampling procedures and to compare their samples to others 

already obtained. Therefore, it would be helpful if, in addition to the 

data included in Table I, percent variance due to climate (Fritts, 1976, 

pp. 282-293), as computed in the analysis of variance subroutine of the 

INDXA ring-width standardization package available from the Laboratory of 

Tree-Ring Research, and average standard deviations for the individual 

core series (a statistic computed in the correlation analysis of INDXA) 

were included in descriptive summaries of all chronologies published in the 

future. The Laboratory is now in the process of developing a file which 

includes these and other data. 
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II. THE CHRONOLOGIES by L. G. Drew 

The Laboratory of Tree-Ring Research is internationally known for its 

collections of tree-ring chronologies. These collections began at the turn 

of the century with the work of A. E. Douglass, founder of the Laboratory. 

Douglass sampled trees in the southwestern United States and developed 

many of the theories and techniques still used in dendrochronology today. 

His work was continued by Edmund Schulman, who worked to expand the geo

graphical range of collected tree-ring sites. Both of these men made 

substantial and enduring contributions to the science of dendrochronology 

and to its subfield, dendroclimatology. 

Today, the refinement of field criteria for the selection of specimens 

artd of laboratory methods (Schulman, 1956; Stokes and Smiley, 1968; Fritts, 

1976) continues. The Laboratory includes a staff of highly skilled dendra

chronologists with many years of experience. As these researchers continue 

their studies, new chronologies are developed. These new chronologies 

include new species as well as an expansion of the geographical range. 

Sites are now being more uniformly sampled so that comparisons among sites 

can be made, and different attributes of growth (such as earl ywood only, 

latewood only, and wood density) are being examined. 

A copy of each final chronology and its associated site information and 

statistics are included in the Laboratory of Tree-Ring Research Data Base. 

G. Robert Lofgren has developed software for the CYBER 175 computer to 

retrieve and manipulate chronologies stored on magnetic tapes. His programs 

accomplish one objective of the Laboratory data processing section--to make 

final chronologies readily accessible for analysis in research projects. 

Donald W. Stevens has developed software for. the DEC-10 computer (Programs 
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SIPPl and SIPP2) to do selective searches on site information of various 

types and to calculate statistical analyses on site subsets. 

In addition to acquisition and cataloging, publication of final 

chronologies needs to be done periodically so that basic data are available 

to other researchers. Edmund Schulman began the publication of collections 

in 1956 with Dendroclimatic Changes in Semiarid America. The data processing 

section of the Laboratory took over this task in 1972 with the publication 

of six volumes of the "Tree-Ring Chronologies of Western America" as Series I 

of the Laboratory of Tree-Ring Research Chronology Series. The chronologies 

selected for publication were screened for length, mean sensitivity, and 

serial (auto) correlation. 

Chronology Series II includes previously unpublished chronologies from 

102 stations in the expanded North American grid, and Chronology Series III 

includes chronologies that have been used for archaeological research. 

Site information for the chronologies that follow is tabulated in 

Table I and repeated at the beginning of each chronology published herein. 
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NANCY BROOK, NEW Hl!IPSHIRE NH USA H. C. FRITTS, T.G. Slt:CAIIA 
2978~9 PCRU 1 44079 7123W 87211 412 y 1561:1972 29C SR: • 55 SD: .37 ~S: .20 
AZ:180 SL:15 NOTES: 

TPEE RING INDICES· NUMFR Of SAMPlES 
DATE 0 ? 3 4 5 b 7 8 9 0 1 3 4 6 7 Q 

1561 208 238 26() 205 189 21>7 209 230 311> 1 1 1 1 1 1 1 1 
1570 159 192 298 90 156 83 136 97 85 47 1 I 1 1 I I 1 I 1 
1580 130 108 61 50 54 98 160 134 76 47 1 1 1 1 1 1 1 I 1 1 
159(; 69 137 54 40 293 84 70 78 115 249 1 1 1 I 1 1 1 1 1 1 
1600 92 79 152 151 141 91t 133 83 71 153 1 1 1 1 1 7 2 ?. 2 2 
1610 64 58 69 44 41 35 40 35 45 78 2 2 2 2 2 2 2 2 2 3 
1620 144 b9 79 b2 123 72 48 81 54 51 3 3 3 3 3 3 3 3 3 3 
1630 53 59 87 93 146 103 '12 85 88 123 3 3 3 3 3 3 3 3 3 3 
1640 96 101 102 180 120 77 62 77 68 130 3 3 3 3 3 3 3 3 3 3 
1650 59 114 90 65 79 40 80 82 105 114 4 4 4 4 4 4 4 4 4 4 
1660 80 76 96 68 121> 85 108 BB 111 161 4 4 4 4 4 4 4 4 5 5 
1670 100 12 3 102 liP. 114 105 133 108 115 109 5 ~ 5 5 5 5 5 5 5 6 
1680 101 100 85 83 87 113 107 83 57 81 6 6 7 7 7 7 7 7 7 7 
1090 57 b2 74 1>4 64 67 71 61 75 89 7 7 7 7 7 7 7 7 7 7 
17()0 99 104 171 136 121 136 12? 163 11>7 117 7 7 7 7 7 8 8 8 10 10 
1710 95 95 134 168 164 141 H3 132 109 115 10 10 10 10 10 10 10 10 10 10 
1720 81 93 109 97 109 122 107 102 67 99 10 10 10 10 10 11 12 12 12 13 
1730 <B 110 111 87 118 100 89 82 90 90 13 13 13 13 13 13 13 13 l3 13 
1740 83 65 69 74 78 86 93 99 76 83 12 12 12 12 12 12 12 12 12 12 
1750 80 72 83 91 101 93 98 81> 94 10I 13 13 13 14 15 15 I5 15 lb 11> 
1760 98 96 97 89 94 92 98 98 85 91> 16 16 16 16 H H II> 16 16 H 
1770 100 122 108 95 100 111 87 106 93 102 18 19 19 19 19 19 19 19 }Q 20 
1780 123 100 99 'l1 94 9b 111> 109 113 119 20 20 20 21 21 21 21 2I 21 21 
17'l0 115 114 103 114 5'l 42 51 bb 66 65 2I 2I 21 2' 22 22 22 22 22 n 
1800 75 77 67 79 80 79 74 125 94 72 23 23 23 23 23 23 23 23 23 23 
181(, 1>6 51> 82 120 132 156 143 171> 147 16b 23 24 24 25 25 21> 27 n 28 28 
1820 106 100 121 118 112 126 120 117 llb 13I 28 28 28 28 ?8 28 28 28 28 28 
1830 137 110 92 98 107 100 104 93 92 7<i 2A 28 28 28 28 28 28 28 28 28 
1840 106 95 110 130 103 104 70 1>5 88 7b 28 28 28 ?A 28 2~ u 2R 2A 28 
1850 85 108 103 115 112 98 105 lOCI 104 11b 28 28 28 2R 28 2~ 28 29 29 29 
1860 118 135 100 89 95 87 87 93 79 76 29 29 29 zq 29 29 29 29 29 29 
1870 97 69 49 52 1>5 95 89 10~ lOft 110 29 29 29 29 29 29 29 29 29 29 
1880 117 98 10(1 110 101 104 114 95 103 109 28 28 28 28 28 2e 28 lR 28 28 
lf90 12~ 127 139 122 135 95 125 96 10~ 92 28 28 28 2~ 28 2~ 2e 28 28 28 
1900 104 85 84 lOb 11" 110 122 97 102 84 28 28 28 28 28 ?8 28 28 28 ?.A 
1910 9~ 86 8~ lOb 98 94 100 86 75 90 28 28 28 28 28 28 2R 28 28 28 
1920 97 107 95 82 110 101 lOb 105 114 98 28 28 28 28 28 28 28 ?.8 28 28 
1930 lOt 132 129 1J8 103 82 75 83 82 110 28 28 28 28 2~ 2P ?8 ?8 ?8 28 
1940 100 108 101 96 104 102 95 92 55 92 28 28 28 28 28 2e 28 28 28 2A 
1950 87 85 9~ 99 107 131 89 106 123 87 28 28 28 2A 28 u 28 28 28 28 
1960 62 91 '10 102 100 93 78 99 8~ 9'l 28 28 28 28 28 28 28 28 28 28 
1970 107 117 87 ?P 28 7 

SE~UL COPRELATl'JN • .~48 STANIJAQO OEVUTION • .3t6 >lEAN S ENS ITIVJTY . .1'<7 " . 41? 
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CAIIEL'S HUIIP C+A, VERIIONT VT CSA T. G. SICCAIIA 
559891 PCRU 2 4419N 725411 99111 337Y 1635:1971 36C sa: • 60 SD: • 2 3 liS: .17 
AZ: 270 SL:30 NOTES: SUI! liED 

TREE RING INDICES NUMRER OF SAMPLES 
DATE 0 2 3 4 5 f, 7 8 9 0 1 2 3 4 o; 6 7 9 

1635 b5 83 75 68 38 1 1 1 
1640 63 12 5 144 11>6 170 11>6 181) 181> 178 148 1 1 1 1 1 1 1 1 
1650 142 132 133 134 101 53 75 122 127 130 1 1 1 1 1 1 1 1 
1bb0 105 105 126 128 105 93 81 63 73 77 2 2 2 2 2 2 2 2 
11>70 97 91) 114 114 102 87 51> 35 50 55 2 2 2 2 2 2 2 2 2 
1680 49 42 49 40 47 54 57 88 77 88 2 2 2 2 2 2 4 4 4 
16'l0 83 91 103 Ql 107 100 112 103 109 112 5 b 6 6 6 6 6 6 6 6 
1700 <lO 100 97 99 81 104 124 117 138 135 I> b 6 6 6 b 7 7 7 7 
1710 134 105 113 'l1 104 121 10'l 102 94 108 7 7 7 7 7 7 7 7 8 8 
1720 67 'l2 82 112 85 120 ~6 90 b5 108 8 8 8 8 8 8 8 9 9 
1730 115 118 123 '12 121 99 100 89 101 112 9 9 9 9 9 9 9 9 9 9 

1740 102 99 93 81 82 99 113 125 n 105 Q 9 9 Q 9 9 9 9 9 9 
1750 110 73 88 75 118 81 110 89 97 104 Q 9 9 Q Q 9 9 9 9 Q 

1760 106 102 105 90 129 107 113 8Q 82 99 9 9 9 9 9 9 Q 9 9 Q 

1770 107 134 127 116 111 115 82 99 79 103 9 9 9 9 11 12 13 13 13 13 
1780 147 114 106 84 111 111 140 109 90 78 13 l3 14 14 15 1 5 15 16 16 1 6 
1790 74 89 76 99 77 87 85 122 99 68 16 16 17 17 17 17 17 17 17 1A 
1800 111 133 92 113 12'l 117 116 l6b 116 91 18 19 19 19 19 19 19 19 20 20 
H10 107 115 102 103 81 101 87 98 76 85 21 23 26 2b 26 27 27 27 27 27 
1820 81 77 83 90 82 113 102 116 91 107 27 27 27 27 27 2 8 ?9 29 29 79 
1630 138 117 99 101 132 95 121 88 90 77 29 2'l 29 30 30 30 31 31 31 31 
1840 115 87 77 89 5'l 112 122 106 115 '12 31 31 32 32 3 2 32 32 32 33 33 
1850 102 '14 88 'l7 100 109 128 118 122 127 33 33 33 3~ 33 33 33 33 33 33 
1860 107 119 120 111 112 85 86 99 77 70 33 33 33 34 34 34 34 34 34 34 
1870 94 81 84 69 83 106 63 68 81 104 34 34 34 34 34 ?4 34 ~4 34 34 
1880 103 88 86 106 97 99 115 109 114 103 34 35 35 35 36 31- 36 36 36 36 
1890 100 '10 112 97 93 78 102 88 '13 93 36 36 36 36 3 6 36 36 36 36 36 
1900 116 121 102 117 141 119 131 120 119 81 36 36 36 36 3~ 3t 36 36 36 36 
1910 98 78 83 103 116 107 119 82 47 86 36 36 36 36 36 36 36 36 36 36 
1920 81 114 102 103 138 95 106 95 110 93 36 36 36 36 ,~. 36 3f 36 3(> 36 
1930 113 138 122 105 lOB 73 77 98 107 1?.0 36 36 36 36 31> 36 3~ 31: 36 3n 
1'140 85 123 102 '12 '12 97 85 103 72 104 31> 36 36 3" 31> 36 36 36 36 36 
1 '150 ~2 ~3 103 Q4 '15 147 82 102 126 111 36 36 31> 36 36 36 3n 36 36 31> 
196u 83 120 ~5 1 2 1 161 124 95 117 Q3 91 36 35 35 '5 21 21 21 21 21 21 
1970 ec Q8 21 21 

SEPIAL CO~HLATir:JN • .601 5TANOA~O [1EVlATION • .233 MEAN SENSITTVTTY . .172 ~I • 337 
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Ll VI NG STON, tiASSACHUSETTS IIA USA H.c. FRITTS, T.G. SICCAMA 
2 93 899 PCRU 3 4238N 725911 427!1 275Y 1697:1971 26C SB: • 44 SD: • 18 MS: .14 
AZ:3Jij SL:33 NOTES: 

nEE RING INDICES NIH!~E~ OF HMPLES 
DATE 0 2 3 4 5 6 7 9 0 3 4 5 6 7 9 

1697 191 185 105 1 1 1 
1700 92 91 82 103 130 128 100 150 111 89 1 1 1 1 1 1 1 1 1 1 
1710 91 88 95 71 93 92 74 98 73 111 1 1 1 1 1 1 1 1 1 1 
1720 118 77 'l? AO 78 102 84 151 78 75 3 3 3 3 3 3 3 3 3 3 
1730 76 97 8~ 113 125 116 76 100 91 93 3 4 4 4 5 5 5 5 6 6 
1 7't0 116 100 102 99 93 90 101 114 66 7'1 6 6 6 6 6 6 6 6 6 6 
1750 92 74 66 115 100 93 142 103 120 lZO 6 6 7 7 7 7 8 9 9 q 

1760 120 106 eb 104 111 97 92 67 80 82 9 10 10 11 12 12 12 12 12 13 
1770 75 95 11'1 103 120 100 97 11e 104 105 13 13 13 13 13 13 13 13 13 13 
1780 107 96 107 90 62 111 142 130 120 134 14 14 14 14 14 14 14 15 15 15 
17'10 135 108 110 134 109 80 95 104 '13 Q2 15 16 16 16 16 16 16 16 16 16 
1800 113 112 114 123 125 111 102 '12 97 101 17 17 17 17 17 17 17 17 17 17 
1810 101 105 '13 96 96 107 104 117 90 84 17 19 19 1'1 19 }Q 19 19 20 20 
1820 71 81 93 83 85 94 78 84 103 97 20 20 21 21 21 21 21 22 23 24 
1830 118 84 85 104 105 114 98 104 '19 102 24 24 24 24 24 24 24 24 24 24 
1840 97 91 100 68 83 89 91 75 104 88 24 24 24 24 24 24 24 24 24 24 
H50 95 126 112 1?4 97 101 100 95 105 124 24 24 25 25 25 25 25 25 25 25 
1860 134 99 '17 105 99 101 97 eo 78 117 25 ~5 25 25 ?5 25 25 25 ?5 25 
1P70 144 llB eo 79 91 95 75 66 87 98 25 25 25 ?5 7.5 25 25 25 ?5 26 
1880 119 99 1C3 80 83 77 QQ 75 75 100 26 26 26 26 26 26 26 26 26 26 
1890 107 112 114 100 111 85 99 102 103 115 26 26 26 26 26 26 26 26 26 26 
1900 134 95 99 114 130 110 108 109 108 98 26 21> 26 26 26 26 26 26 26 26 
}g}O 103 70 811 87 73 87 103 91 93 99 26 26 26 ~6 26 26 26 21> 26 26 
1920 91 117 12 :. 104 116 114 104 119 123 126 26 26 26 26 26 26 26 26 7.5 25 
1930 125 107 1l"r 117 99 109 99 ~6 104 113 25 24 24 24 24 24 24 24 24 24 
1'140 95 105 107 a3 76 88 97 104 73 93 24 24 24 24 24 24 24 24 24 24 
1950 94 90 10~ 110 10e 10'l 77 108 131 101 24 24 24 24 24 24 24 24 24 24 
191>0 88 124 104 107 1H 107 88 81 86 Q2 24 24 24 24 Zit 24 24 24 24 24 
1'170 7& 84 24 24 

SEPIAL CORRELHI1N = ,43Q q ANDAgD DEVIATION • .178 'lEAN SENSITIVITY • . 13~ N • 275 

SHAWANGUNK MOUNTAINS, NEW YOBK NY USA E. B. COOK 
367859 \,!UPR 4 ~146N 7410 li 275M 284Y 1690:1973 46C SR: .57 SD: • 19 MS: .13 

AZ:315 SL: 5 NOTES: 

TVEf RIN G INDUES NI.J I"~F.P n~ SA~PlES 

DHE 0 2 3 4 5 6 7 9 0 3 4 5 6 7 9 

1690 93 93 Q!J 118 14?. 129 12 8 B8 Q8 Q8 1 1 1 1 1 2 2 2 ? 
170C 7C 66 Q2 83 64 88 96 n 97 'l3 2 2 2 2 2 2 2 2 2 
1710 71 117 109 139 101 70 64 68 77 86 2 2 3 3 3 3 3 3 1 
1720 96 86 74 67 78 Q4 101 111 111 12~ 3 3 5 5 5 5 I> 7 7 
1730 119 117 1ll 104 123 108 95 90 Q7 87 7 7 7 7 7 7 7 7 7 7 
1740 86 78 66 77 73 71 79 94 90 79 8 7 7 7 7 7 7 7 7 7 
1750 105 8'1 121 117 16'1 166 114 85 '10 86 7 7 7 7 7 7 7 ~ 8 ~ 

1760 8 Q •o e1 93 "' '13 113 89 102 8~ 9 q 9 Q 9 11 11 11 11 11 
1770 86 ~5 74 74 Q6 97 '19 130 126 137 11 11 13 13 13 14 14 15 15 15 
1780 13Q 1R6 157 110 99 9~ lOb 109 129 110 16 16 18 20 20 20 20 ?1 21 21 
17QC 123 102 89 96 115 1 01 99 96 97 76 24 24 24 7.4 24 24 24 2~ 25 25 
1800 87 105 117 99 105 Q7 82 100 99 86 26 26 26 26 26 2~ 27 ?8 28 28 
1810 e7 83 107 117 125 129 Q7 89 e7 82 28 28 28 28 28 28 28 28 26 28 
1tl20 84 105 '11 ~0 100 107 77 100 130 10'1 30 31 32 3?. 32 33 34 34 34 35 
1830 113 101 '17 135 121 'l3 88 97 85 ~t 36 37 37 37 37 37 37 37 37 37 
1840 73 8~ Qt 77 8Q 72 103 91 '18 71 38 38 38 38 38 3'1 39 40 40 40 
1850 8 2 9Q 83 98 94 103 94 117 98 112 40 41 41 41 41 43 43 43 44 44 
1860 Q5 83 qq A2 R2 7Q e7 98 118 127 45 45 45 45 45 45 4~ 45 45 45 
1870 103 Q4 65 74 105 84 110 11)1 122 123 45 45 45 45 45 45 45 46 46 46 
1880 116 144 123 124 94 102 Ql 107 91 !59 46 46 46 41> 46 4~ 46 46 46 46 
18QO 113 ~6 120 101 'l1 87 91 89 85 79 46 46 46 46 46 H 46 46 46 46 
1900 92 98 122 9Q 11~ 98 123 102 101 ~6 46 46 46 46 46 H 46 41> 46 46 
1<110 82 85 80 86 8 5 'lit 110 112 91 102 46 46 lt6 4~ 46 4l, 46 46 46 46 
1<120 131 101 122 'l7 106 89 98 10~ 113 qz 46 46 46 lt6 46 46 46 46 46 46 
1'130 117 120 128 '10 109 120 Q} 10?. 111 96 46 46 46 46 46 46 46 46 ltb 46 
1<l40 Q5 qz R5 95 92 Q3 lOB 106 Q5 ~? 46 46 46 46 41> 46 4b 46 46 46 
1'150 lv2 107 107 112 102 108 104 Q8 100 95 46 46 46 46 41> 41> 46 46 46 46 
1'160 110 126 Q4 Q5 88 72 I:> 'I 82 QO Q4 46 46 H• 45 4~ 45 45 45 45 45 
1'170 94 97 132 114 lt5 45 45 45 

SERIAL CORRELATl'lN • .567 STANI)ARD DEVIATION • .186 MEAN SENS TTTVITY • .13' N • 284 
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SHAWANGUNK KOUNTAINS, NEW YOBK Ill USA !. B. COOK 
368900 PIST S 4146N 7410W 37011 348Y 1626:1973 32C SB: • 52 so: .24 !IS: .19 
AZ:225 SL:25 NOTES: 

TREE lUNG INDICES NUI'IBER Of SiMPLES 
DATE 0 2 3 It 5 6 7 8 9 0 3 ~ 5 6 7 8 9 

1626 lH 73 102 106 1 2 2 2 
1630 88 70 98 133 118 n 77 56 55 67 2 2 2 2 2 2 3 3 3 3 
161t0 111 109 107 136 135 120 113 83 75 66 3 3 3 3 3 3 3 It It It 
1650 60 n 178 127 126 106 92 103 116 136 5 5 5 5 5 6 6 6 6 6 
1660 150 132 121 99 83 93 .115 139 109 110 7 7 7 7 7 7 7 7 7 7 
1670 S1 94 63 102 8S 111 99 116 116 121t 9 9 9 9 9 9 9 9 9 9 
16SO 132 llS 126 96 99 76 80 90 71 58 11 11 11 11 11 11 11 11 11 11 
1690 97 9S 71t 70 107 102 113 S7 96 91 11 12 12 12 12 12 12 12 12 12 
1700 101 92 151 139 51t 87 73 76 68 69 12 12 12 13 13 J 13 13 13 13 13 
1710 69 68 R2 106 83 92 89 88 132 155 13 13 13 13 13 13 13 13 13 13 
1720 157 lltlt 111t 111 llt8 116 131 122 115 117 H 14 14 14 lit 15 15 15 15 15 
1730 Sit Bit 67 lt3 106 83 105 131t 89 118 17 17 17 18 18 18 18 18 18 18 
171t0 99 116 121 101t 96 114 120 135 91 62 18 18 18 18 18 18 18 18 18 18 
1750 102 78 85 67 71t 84 105 83 125 116 19 19 19 19 20 20 20 21 21 21 
1760 138 117 108 116 82 125 120 90 119 88 21 21 21 21 21 21 23 23 23 23 
1770 88 110 65 83 106 90 108 127 122 129 23 23 23 23 23 23 23 23 23 23 
1780 105 119 105 70 83 77 106 125 131 114 23 23 23 23 23 23 23 23 23 23 
1790 139 112 122 111 96 96 97 62 35 38 25 25 25 25 25 25 25 25 25 25 
1800 5lt 56 75 79 88 76 lt9 86 88 130 25 25 25 25 25 25 25 25 25 25 
1810 93 108 14lt 129 151 135 lZlt 137 99 115 25 25 25 25 25 25 25 25 25 25 
1820' 121 119 120 92 105 91 53 92 92 91 25 25 25 25 25 27 27 27 27 27 
1830 97 87 91 125 125 119 97 105 92 141 29 29 29 29 29 29 29 29 29 29 
1840 95 98 117 102 132 81 124 80 99 69 30 30 30 30 32 32 32 32 32 32 
1850 86 92 82 92 88 105 80 9lt 70 85 32 32 32 32 32 ?12 32 32 32 32 
1860 qz 103 117 109 lOlt 129 123 litO 107 118 32 32 32 32 32 32 32 32 32 32 
1870 98 103 99 70 lH 83 100 110 101 96 32 32 32 32 32 32 32 32 32 32 
1880 78 92 73 H 51 67 75 67 93 108 32 32 32 32 32 32 32 32 32 32 
1890 113 llt6 167 llt5 124 112 85 113 87 84 32 32 32 32 32 32 32 32 32 32 
1900 83 88 95 68 116 110 123 lllt 137 lOP 32 32 32 32 32 32 32 32 32 32 
1910 138 87 93 92 100 106 125 111 90 57 32 32 32 32 32 32 32 32 32 32 
1920 113 108 . 1lt5 '13 102 91 93 118 108 117 32 32 32 32 32 32 32 32 32 32 
1930 121 121t 133 8'1 101 88 68 90 128 107 32 32 32 32 32 32 32 32 32 32 
19lt0 98 86 89 70 82 89 86 S4 85 76 32 32 32 32 32 32 32 32 32 32 
1950 101 91t 102 '17 99 100 100 94 104 95 32 32 32 32 32 32 32 32 32 32 
1960 137 117 BP 119 74 lt,9 65 96 118 11S 32 32 32 32 3? 32 32 32 32 32 
1970 106 121 134 14'1 32 32 32 31 

SERIAL CORRELATION • • 525 SH~OARO DEVUTION • .237 MEAN ~ENSITIVITY • .1S5 N • 3ltS 

SHAWANGUNK MOUNTAINS, NEil YOBK NY USl !. R. COOK 
378930 TSCA 6 11111&H 7111011 370K HSY 1636:1973 JOC SR: .52 SO: .21 KS: .17 
AZ:225 SL:25 NOTES: 

TREE QJNG JNOICn NUHB!R Of SAI'PlES 
DATE 0 2 3 4 5 I> 7 8 q 0 2 3 4 5 6 7 s 9 

1636 115 so 57 72 1 1 1 1 
1640 S2 '15 9lt 135 1lt7 113 Sl 100 107 ~4 1 1 1 1 1 l 1 1 1 1 
1650 lt8 53 55 51 50 26 4'1 39 32 SF 1 1 1 1 1 1 1 1 1 1 
1660 103 lOit 90 84 120 116 '19 142 127 112 1 2 2 3 3 3 3 3 3 3 
1670 102 103 57 144 93 116 80 Q8 96 115 3 3 3 3 3 3 5 5 5 5 
1680 140 114 118 124 12b 103 82 77 75 1>7 b 7 7 7 s s 8 s 8 8 
lb90 96 115 105 9Q 101 126 113 '10 101 '14 9 9 q 10 10 10 10 10 10 10 
1700 89 so 99 113 76 Sb 127 120 S9 89 12 12 12 12 12 12 12 12 13 13 
1710 83 . 87 96 111 101t 1:>'1 106 111 117 110 13 13 13 13 13 14 14 14 l't 15 
1720 9b 101 98 so 95 91t 107 '17 101 113 15 15 15 15 15 15 15 15 15 15 
1730 122 131 9lt S9 100 91 94 111 ~7 113 16 lb 16 1b lb 1b 16 16 1b 11'> 
1740 122 110 105 121 123 117 122 13b sa 1>7 17 17 17 17 17 17 17 18 lS te 
1750 113 ~5 108 106 11~ 9S 123 Q4 '10 112 20 20 20 20 20 20 20 20 21 21 
1760 105 116 83 10S 93 78 86 67 80 90 21 21 21 21 21 21 21 21 21 ?1 
1770 76 103 S1 74 104 qq 103 102 9S 88 21 21 22 22 22 22 22 23 23 23 
17SO 72 S4 Qlt 76 77 b9 91t 10'1 117 lllt 23 23 23 23 23 23 23 23 23 23 
1790 99 100 so 7lt 77 77 7S 93 ~9 78 24 Z4 25 25 25 25 25 25 25 25 
1800 70 Sb 95 102 eo 97 80 se 105 116 25 25 25 25 25 25 25 25 25 25 
1Sl0 101 100 120 125 122 l'tlt 110 107 115 75 25 25 25 25 25 25 25 25 25 25 
1S2u S4 103 111 Ql 113 114 67 117 14b 129 25 25 25 25 25 25 25 2b 2b 2b 
1830 llt2 13lt 121t 160 173 122 112 1H 129 60 2S 2S 2S 2'1 29 29 29 29 29 29 
1S40 Sl: S9 119 84 96 82 91 88 9b S2 2'1 30 30 30 30 30 30 30 30 30 
lf5C Bit 111t 82 S2 93 92 86 85 99 S7 30 30 30 30 30 30 30 30 30 30 
18b0 9S 89 82 64 S9 lOb 97 104 115 101 30 30 30 30 30 30 30 30 30 30 
1870 '15 73 72 62 lOb 85 100 84 113 96 30 30 30 30 30 30 30 30 30 30 
1880 95 ' SQ 121 111 QS S7 es 79 83 121 30 30 30 30 30 30 30 30 30 30 
18'10 147 135 181 131 98 Sit 73 115 127 7~ 30 30 30 30 30 30 30 30 30 30 
1900 S4 S7 llt2 117 125 108 lH 121> 109 66 30 30 30 30 30 30 30 30 30 30 
1'110 100 80 1b qz 75 '15 121t 130 89 96 30 30 30 30 30 30 30 30 30 30 
1920 S8 81 111 9lt 93 93 S2 98 120 112 30 30 30 30 30 30 30 30 30 30 
1930 106 112 95 81 75 105 83 101 128 117 30 30 30 30 30 30 30 30 30 30 
1940 Bb 10'1 100 111 1b 85 124 116 102 74 30 30 30 !0 30 30 30 30 30 30 
1'150 90 130 111 '18 100 107 9S 104 8S 101 30 30 30 30 30 30 30 30 30 30 
191>0 91 142 S1 105 73 ltlt 7Q 91 109 113 30 30 30 30 30 30 30 30 30 30 
1970 10S 106 92 1lt3 30 30 30 30 

SEnAL CORREllTIIJN • .517 SUNOARO oevu TION • .2llt ~EAN SENSITIVITY • .16S N • 33S 
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SHA~ANGUNK ftOUNTAINS, !lEW YORK NY USA E. B. COOK 
4208C9 PINI 7 411111N 71115W 335!1 J52J 1622: 19iJ J2C SR: • 39 SO: .28 liS: .26 
AZ:315 SL: 8 ·MOTES: 

TII!:E RING INDICES NuM BER OF SAMPLES 
DATE 0 2 3 4 5 6 7 8 q 0 2 3 4 6 7 8 q 

1622 121 121 112 124 70 148 94 71 1 1 1 2 2 2 2 2 
1630 99 12 3 131 109 72 47 31 15 40 102 2 2 2 2 2 2 2 2 2 2 
lb40 156 123 85 121 105 123 58 116 88 106 2 2 2 2 2 2 2 2 2 2 
1650 94 81 139 156 119 39 93 73 146 146 2 2 2 2 2 2 3 3 3 3 
1660 159 96 92 b3 11>9 121t 127 159 198 72 3 3 3 3 3 3 3 3 3 3 
1670 42 b5 65 87 44 b9 64 80 85 106 3 3 3 3 3 3 3 3 3 3 
lb80 lb3 113 120 77 93 78 67 56 17 75 3 3 3 3 3 3 3 3 3 3 
1b90 122 129 lb4 128 b9 b8 39 b2 111 111 3 " 4 4 4 4 4 4 4 5 
1700 81 108 105 82 50 98 96 118 68 50 7 7 7 7 7 7 7 7 7 7 
1710 51 72 b8 9b 81 73 67 86 85 120 7 7 7 7 7 7 7 7 7 7 
1720 161 144 107 89 115 125 158 123 127 131t 7 7 7 7 7 7 7 7 7 7 
1730 13b 133 lOb 84 125 114 Bl 92 82 106 7 7 9 9 9 10 10 10 10 10 
1740 105 113 143 12b 138 106 eo 99 105 7b 11 11 11 11 11 12 12 12 13 13 
1750 lOb 90 121 12R 118 100 113 85 117 7'1 15 15 15 17 17 17 17 17 17 17 
17b0 93 BO 84 101 79 81 80 76 85 72 17 17 17 17 17 17 17 17 18 18 
1770 b5 99 82 b'l 8b 112 96 127 101 113 18 18 18 18 18 19 19 19 19 19 
1780 b7 121 109 112 79 77 103 103 122 101 19 19 19 19 19 19 19 19 1'1 19 
1790 114 99 'lb 141 80 113 80 103 59 51 19 19 19 21 21 21 22 22 22 22 
1800 103 103 107 82 67 qq 72 95 106 132 22 22 22 22 22 22 22 22 22 22 
1810 79 100 104 lOb 11~ 135 76 103 17 73 27 27 27 27 27 29 2'1 29 29 29 
1820 98 107 11b 125 130 92 55 103 122 104 29 29 29 29 29 29 29 2<~ 29 2<~ 
1830 102 131 125 130 134 11b 116 134 102 130 zq 29 2<~ 30 30 30 30 30 30 30 
1840 99 113 131 78 103 73 141 b1 112 68 31 31 31 31 31 31 31 31 31 31 
1650 62 71 b6 91 57 'lb 74 ~7 83 84 32 32 32 32 3Z 32 32 32 32 32 
1R60 112 104 93 'H 7b 115 97 126 99 125 32 32 32 32 32 32 32 32 32 32 
1870 118 123 91 57 100 b9 84 113 125 106 32 32 32 32 32 3? 3Z 32 32 32 
leBO 105 117 129 147 iot 71 84 85 99 126 32 32 32 32 32 32 32 32 32 32 
1890 120 13 7 142 }1)9 107 82 6'1 126 142 85 32 32 32 32 32 32 32 32 ~2 32 
190G 107 117 147 57 114 107 102 56 lCO 70 32 32 32 32 32 32 32 32 32 32 
1910 99 58 103 qz 79 136 129 118 95 93 32 32 32 3? 32 32 32 32 32 32 
1920 113 40 41 41 75 q~ 80 130 117 b8 32 32 32 3Z 32 32 32 32 32 32 
1930 1(13 !>1 85 102 121 127 127 154 151 134 32 32 32 32 32 32 32 32 32 32 
1'14C 91 95 142 Ab 102 141 104 114 91 76 32 3Z 32 ~2 3? 32 3? 32 32 32 
19 5() 69 96 67 63 5P 103 122 71 138 ue 32 32 3Z 32 32 32 32 32 32 32 
196(1 156 127 56 83 45 67 57 105 131 170 32 32 32 30 30 30 30 30 30 30 
1'17 0 98 100 107 13'1 30 30 30 ?1 

SERIAL CORRELAT!1N • .393 STANDARD f'EVIATIO~ • .284 MEAN SENSITIVITY • .25'1 N • 352 

GIANT LEDGE, NEW YORK MY USA T. G. SICC&IU 
39189'1 PCRU d 4202N 742JW 8811~ 22JY 1750:1972 20C SR: • 112 so: .16 liS: .13 
A?• '10 SL:10 NOTES: 

TRFE RING INDICES NII"P-EP Of SAMPLES. 
DATE 0 2 3 ~ ~ t 1 q 0 2 3 4 ~ 6 7 q 

1750 124 '15 77 80 98 83 11"0 Rl> 99 121 2 2 2 3 3 3 3 3 3 3 
1760 108 H'1 101 lOR 8A 112 130 lOb 1?3 121 3 3 4 4 4 4 4 4 4 4 
177(1 qz 1H 110 103 127 111 106 136 97 103 4 4 5 ~ 6 ~ 6 6 6 6 
1780 '11 96 '10 102 77 93 105 99 106 112 7 7 7 7 7 7 7 7 7 7 
1790 110 102 ~0 'In '13 69 104 106 '17 5~ 7 7 7 7 7 7 7 7 7 7 
HOO '17 89 f3 93 R6 60 b6 82 7b 82 7 7 7 7 7 7 7 7 7 7 
1~10 8'1 llb 11P 112 137 110 8A 115 102 98 7 7 q q 9 10 10 10 10 10 
H~O 85 77 97 97 ~3 8R 102 128 114 123 10 11 11 11 12 12 12 12 12 12 
1630 130 '16 Q9 130 115 120 10'1 98 98 68 13 13 13 14 14 14 14 14 14 14 
1840 '12 86 'lb 96 9(\ 10~ 93 87 103 80 14 14 14 14 14 14 15 15 15 15 
1b5G 110 118 Q4 11• 8'1 8~ P4 90 88 101 15 15 lb 11, 17 17 18 18 18 18 
1860 107 115 127 1 ~ 8 111 11 q 10'1 113 '14 8'1 18 18 18 1" 18 Je l R 18 Je 1 8 
1 870 111 112 112 '17 102 94 83 77 88 8'1 18 18 H 19 1'1 zo 20 20 20 20 
HRO 'lb 94 79 90 '15 95 110 103 98 105 20 20 20 zo 20 20 20 20 20 20 
18'10 105 118 114 84 94 75 '10 103 113 85 20 20 20 20 20 20 20 20 •o 70 
1'100 85 75 87 80 117 127 146 98 110 84 20 20 20 20 20 20 20 20 20 20 
1910 115 Q3 89 8'1 97 9b 111 109 81 114 20 20 zo 20 20 20 20 20 20 20 
1'120 12'1 131 141 85 '10 93 BQ 100 101 97 20 20 20 20 20 '0 20 20 20 20 
1'130 108 105 119 123 102 110 78 82 '15 101 20 20 20 20 20 20 20 20 20 zo 
1940 Q~ 12 3 116 93 '12 91 qq 111 94 101 20 20 20 70 20 ?0 zc lO 20 20 
1950 '11 8'1 102 119 117 103 86 91 109 101 20 20 20 20 20 20 ?0 20 20 20 
1960 e1 110 '14 116 114 91 84 '18 80 81 20 20 20 20 20 20 20 2C ?0 20 
1'170 86 '12 107 20 20 19 

SER IAL CiJ~QfLATIJN • o.ooo ST ANI)ARO DEVIATION • o.ooo MEAN SENSITIVITY . o.ooo ~ . 0 
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CLEMSON FOBE:;T, SOOTI! CAROLINA sc USA II. K. t:LBAVEUND 
667849 PIEC 9 J442N 8252W 25011 290Y 1684:1973 48(; 51<: .66 SlJ: .26 liS: .17 
AZ:117 SL:JO NOTES: TOTAL RING WIDTH; 6- SITBS SUIIIIBD; POLYHOftiAL OPT ION 

TREE RtNG INDICES NU~ 0 ER n~ S•M PlES 
DHE 0 2 3 4 5 I> 7 8 'I 0 3 4 5 I:J 7 8 'I 

1 6~4 142 101 110 '15 'I 'I 52 1 1 1 1 1 
lb'IO 101 '13 105 111 123 101 111 107 76 52 1 1 1 1 1 1 1 1 1 
1700 100 100 128 131 117 115 137 121 '13 85 1 1 1 1 1 1 1 1 1 
1710 46 64 73 53 39 59 118 '17 14'1 154 1 1 1 1 1 1 1 2 2 
1720 111 123 115 103 121 116 '16 '14 104 '11 2 2 2 2 2 ?. ?. 2 2 2 
1730 81 100 P,5 '17 'I 'I 85 lOR 82 'lO 101 2 2 2 2 2 2 2 2 2 2 
1740 87 111 n 'l3 151 143 112 95 120 85 2 2 2 2 2 2 2 2 2 2 
1750 70 62 71 64 47 62 107 131 4'1 68 2 2 2 ? 2 2 2 2 2 2 
1760 106 110 114 lO<t 'lb '16 qa 79 98 125 2 2 2 2 ? 2 2 2 2 2 
1770 122 103 40 3'l 26 58 75 87 110 124 2 2 2 2 2 2 2 2 2 2 
17RO 102 'I 'I 73 76 64 59 50 67 102 77 2 2 2 2 2 2 2 2 2 2 
1790 '18 115 105 101 131 1'18 221 114 139 140 2 2 2 2 2 2 2 2 2 

1800 124 120 125 116 132 147 116 131 131'> llb 2 2 2 2 2 2 2 2 2 
1810 112 97 75 89 102 ~'I 91 97 60 119 2 2 2 ~ 2 2 2 2 2 2 
1820 156 108 89 82 53 lt8 51 56 106 138 2 2 2 2 2 2 ? 2 2 
1630 164 221 1P2 171 156 103 82 70 78 60 2 3 5 6 6 6 6 6 6 6 
1840 61 74 83 '17 '12 '18 126 94 79 '11 b 7 7 7 7 7 7 7 7 7 
1850 82 07 102 120 112 101 97 '15 87 97 8 9 q 10 11 11 11 11 12 1 3 
1860 95 121 120 124 106 91 '17 9(:. 95 82 13 13 17 17 17 17 17 17 17 1 7 
1870 111t 114 112 '13 81 121 120 77 108 106 18 18 18 18 1 B 19 1'l 19 l'l 20 

1880 95 92 112 102 115 105 123 'l7 101> 1oe 20 21 21 21 22 22 22 24 24 24 

l8'1C '11 72 P8 88 7(:. 73 70 n 124 111t 25 25 25 25 25 25 25 26 26 26 
1'100 127 130 100 102 107 90 123 104 97 116 21> 27 27 28 29 29 30 30 30 30 
1'110 83 '16 105 83 85 100 112 111 98 101 30 30 31 31 31 33 36 3'1 39 41 
1'120 '15 78 GO 107 '13 88 113 100 121 112 42 43 43 43 43 4~ 45 45 45 4 5 
l'13C 105 101 117 112 114 '12 7<t 102 qq lOC 45 45 46 47 48 4f 4E 48 48 4A 

1940 105 89 94 100 Bb 102 '12 82 84 qq 48 48 48 48 48 4P 48 48 48 48 
1950 11 6 100 qq 107 Q4 '14 110 12'1 120 1?.3 48 48 4A 4A 48 47 47 47 43 43 
1960 88 8Q 79 8~ 79 83 90 lOR 114 126 43 43 43 43 43 43 42 41 41 41 

l'l7u 111> 94 87 AS 40 40 40 40 

SERIU CQ~Ri:l4TI!JN • ,1>51 STA~OARO OEVTATHlN • .U1 "1EAN SENSITIVITY = .169 N • 2'l0 

CLEMSCN FOREST, SOUTH CAROLINA sc USA II. K. CLHVELAND 
66tld4Y PHC 10 J4q2N 8252W 250M 290Y 1664:1913 4BC S ~: .67 sc: .25 MS: • 1 tl 
AZ: 1 I 7 SL: JO NOTES: EAltLYWOOD IIIDTH CNLY; 6 SITES SUIIIIED; POLYNOMIAL OPTION 

TPEE Ql'lG INDICES NUMHR nr ~AMP lE~ 

DATE 0 2 1 4 5 ~ 7 9 0 2 3 4 5 6 7 q 

He4 11>1 113 11' 103 qr, 46 1 1 1 1 1 
1690 ~e 8~ 108 85 126 1P 96 111> 78 80 1 1 1 1 1 1 1 l 
1700 1 0 1 112 127 147 104 147 12 8 112 83 toe 1 1 1 1 l 1 1 1 1 1 
1710 56 70 76 ~1 43 43 103 ~5 121 127 1 1 1 1 1 1 1 2 2 2 
1720 96 120 99 Ql 113 1()4 10'1 91 104 8Q 2 2 2 2 2 2 2 2 2 2 

1730 ~3 105 81 111 'If 99 119 94 107 105 2 2 2 2 ? 2 2 2 2 2 
1740 '12 120 'l7 95 135 131 115 10~ 123 111 2 ?. 2 2 2 2 2 2 2 
1750 67 8? 100 85 50 77 13f 159 71> 17 ? 2 2 2 ~ ? 2 2 2 

171:>0 117 123 lOR lH 117 126 123 9'1 1?0 17• 2 2 2 2 2 2 2 2 2 
1770 103 117 64 54 30 ~'l 82 94 10~ 111> 2 2 ~ 2 2 2 2 2 2 
1780 9 1 'lO 73 73 77 65 54 67 Q3 64 2 ~ 2 7 2 2 2 2 2 
17'10 73 100 8'1 'l1 ~0 145 235 '11 115 Qf 2 2 2 2 2 2 ? 2 2 2 
16(;(, 99 l-J3 126 115 125 126 105 127 157 1~1 ? 2 2 2 2 2 2 7. 2 2 
1810 121 91 82 8B 107 96 '18 9b M 124 2 2 2 2 2 ? ?. 2 ? 7 
1620 150 113 R7 86 60 47 4t- 53 p~ 137 7 2 2 2 ?. ?. 2 2 
~830 132 211 17h 1R 4 151 100 74 64 77 51 2 3 5 6 6 6 I> 6 6 6 
H40 56 73 75 87 79 7R 112 79 71 61 ~ 7 7 7 7 7 7 7 7 7 

1850 8 1 107 103 P9 121 111 '17 104 84 98 8 9 9 10 11 11 11 11 1 2 13 
1860 99 129 144 149 133 98 109 lO'l 102 94 13 13 17 17 17 17 17 17 17 17 
1P70 11 5 11'1 110 103 Ql 122 112 78 110 101 18 18 18 18 18 l'l 1'1 1'l 1'1 20 

1880 89 93 111 107 102 lOh 112 B'l 101 10~ ?Q 21 21 2l 22 2?. 22 24 24 24 
18'10 89 7R 95 81 70 75 63 98 105 113 25 25 25 ?5 ?5 ?5 25 26 26 26 
1900 136 137 QO 101> 119 ~4 11? 107 8~ P4 26 Z7 27 ?R 29 20 30 30 30 30 
1'110 89 A3 100 ~3 83 94 115 113 104 109 30 30 31 ,, 31 33 31> 3'1 39 41 

1920 100 8 1 93 109 98 100 107 89 113 113 42 43 43 43 43 4' 45 4 5 45 4 5 

1'130 112 11'1 111 101 104 94 70 95 106 106 45 45 41> 47 48 48 4R 4e 48 4R 

1940 98 '17 97 96 81 100 'l7 95 83 104 48 4A 48 48 48 40 48 48 48 48 

1950 llP 102 100 115 110 100 110 1?.5 110 121 48 4R 48 48 4A 47 47 47 44 43 

l 'l60 74 77 7'1 79 •o 8~ 'l3 107 120 119 43 43 43 43 43 43 42 42 41 41 
1970 12 5 '17 'l5 85 40 40 40 4() 

SER IAL CO~QELATIIJI< . .547 SHt-lO~I(O DEVIATION . .254 ME•N S<N~ITlVlTY . • 17~ N . 290 
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LLEMSON FORES1', SOUTH CAROLINA sc USA II. K. CLEAVELAND 
669849 PIEC 11 3442 N 8252W 250tl 291Y 1683:1973 48C sa: • 42 SD: • 42 liS: .24 
AZ: 117 SL: 30 NOTES: LATEWOOD WIDTH ONLY; 6 SUES SUIIIIIID; POLYMOIIIlL vPTION 

TREE RING INDICES NU~~EII Of SA.MPL ES 
DATE 0 2 3 4 5 6 7 9 0 2 3 4 5 6 7 9 

16B3 145 61 52 97 70 115 7b 1 1 1 1 1 1 1 
1690 161 144 140 219 17~ 132 zoo 148 110 32 1 1 1 1 1 1 1 1 1 1 
1700 136 116 161 130 145 70 136 112 84 26 1 1 1 1 1 1 1 1 1 1 
1710 15 30 36 15 15 55 57 75 200 136 1 1 1 1 1 1 2 2 2 ? 
1720 95 8• 1(15 94 105 110 60 82 '11 84 2 2 2 2 2 2 2 2 2 2 
1730 74 83 87 69 100 62 'll 59 67 99 2 2 2 2 2 2 2 2 2 2 
1740 82 107 84 100 185 153 113 93 119 62 2 2 2 2 2 2 2 2 2 2 
1750 75 49 46 47 52 't9 qz 120 28 70 2. 2 2 2 2 2 2 2 2 2 
1760 114 112 130 77 82 70 76 64 76 139 2 2 2 2 2 2 2 2 2 7 
1770 153 91 38 27 22 60 68 80 119 1'<1 2 2 2 2 2 2 2 2 2 2 
178C 121 114 77 85 62 58 50 73 129 100 2 2 2 2 2 2 2 2 2 2 
1790 135 152 147 1?0 256 369 290 194 209 236 2 2 2 2 ~ 2 2 2 2 2 
1800 184 167 141 138 173 222 170 175 144 138 2 2 2 2 2 2 2 2 2 2 
lflO 127 116 73 '17 94 72 79 90 41 94 2 2 2 2 2 2 2 2 2 2 
1820 133 78 7CJ 52 26 36 42 37 68 59 2 2 2 2 2 2 2 2 2 2 
1830 86 133 123 109 132 92 76 63 61 56 2 4 5 6 6 6 6 6 6 6 
1840 54 63 78 91 84 99 114 qz 75 92 7 7 7 7 7 7 7 7 7 7 
1850 78 89 105 116 111 100 10'l 107 101 110 8 9 10 10 11 11 11 12 13 13 
!Sou 104 134 105 102 91 92 92 92 92 70 13 16 17 17 17 17 17 17 17 17 
1870 112 106 112 80 65 118 125 75 111 llt 18 18 18 18 18 19 19 1'l 20 20 
1880 101 R6 l20 103 130 109 135 105 114 106 21 21 21 22 22 22 23 24 24 25 
1890 '12 66 80 94 82 68 75 73 139 10e 25 25 25 25 25 25 26 26 26 26 
1900 114 121 106 'l5 'l8 95 135 101 109 10e 26 H 28 29 2'1 2'l 30 30 30 30 
1910 80 113 113 83 89 10'1 111 110 95 95 30 31 31 31 31 34 36 39 H 41 
1'120 91 78 '1(1 106 8'1 77 1?4 112 130 112 42 43 43 43 4~ 43 45 45 45 45 
1930 98 83 123 1n 125 87 77 110 91 94 45 45 46 47 48 4P 4P 46 48 48 
1940 114 79 91 106 'l2 110 89 71 88 96 4S 48 48 48 48 48 48 48 4 8 48 
195G 120 102 104 100 66 ~9 109 134 133 125 4S 4R 48 4A 48 47 47 47 43 43 
1960 104 10 3 78 'l1 17 79 ~6 1)8 104 135 43 43 43 43 43 43 42 41 41 41 
1970 108 97 82 9? 40 40 40 40 

SE~JAL CO~QELATI · JN • ,701 STANilAQO DEVUTION • .417 ME.N SENSITIVITY . .244 'l • 2'11 

NEWFOUND GAP, NOkTit CAROLINA NC USA tl. A~ES, J. HARSHA 
q 1 as go PCR U 12 3536 N OJ26W 1584~ 287Y 16~6: 1972 24C SR: .69 so: .24 MS: .13 
AZ: 1d0 SL: 25 NOTE!:i: 

TPEE ~I"'G TNt'lCES HU~PER (]f SAMPlES 
DAH 0 2 4 5 6 7 8 Q c 3 4 6 7 q 

16~6 122 108 10'1 64 1 1 1 1 
lb90 57 49 57 104 87 100 120 145 134 123 1 I 2 ? 2 2 2 ? 
1700 152 143 14C u~ 161 123 115 117 122 155 2 2 , ?. 2 2 ? 2 2 
1710 130 B9 9~ 11)3 R4 86 106 94 73 b'l 2 2 ~ 2 2 2 2 2 3 
172G 65 7(1 51 72 B 77 97 109 97 113 4 4 4 4 6 6 6 6 6 6 
1730 110 115 I 12 100 124 !01 84 84 97 115 6 ~ 1 ~ 8 e ~ 8 ~ R 

1740 144 131 153 112 114 121 116 1H 100 99 8 8 9 10 11 11 11 11 11 11 
1750 110 108 112 78 89 n 84 64 80 93 11 11 11 11 12 12 12 1? 12 12 
171-U 86 q~ 92 R3 84 78 S? 64 ~0 1 0~ 12 1?. 13 13 13 13 13 13 13 13 
1770 77 qz 1C'b 114 70 57 67 R4 78 P3 13 13 13 14 14 14 14 14 14 14 
1780 86 88 'l7 105 84 b4 71 73 PO 85 14 14 14 14 14 14 14 14 14 14 
17'10 8P 97 79 9A 98 ~6 78 18 79 65 14 14 14 14 14 14 14 14 14 14 
180( 79 79 79 84 104 lOb 87 74 'lO 11f 14 14 14 14 14 14 14 14 14 14 
H10 119 113 105 108 112 118 136 118 129 107 16 16 16 16 16 It 16 16 16 16 
152\l 120 94 104 11e 113 126 130 118 13A 131 16 16 16 16 11o 16 17 17 17 17 
1•30 16C 102 119 117 112 122 138 85 !07 A3 19 l'l 19 ?n ?0 20 21 21 21 21 
If- 4 0 75 'l8 108 1?5 12P 118 'l8 100 130 128 21 21 21 ?1 21 21 21 21 n 21 
l85U 147 130 115 114 111 90 96 87 112 101 21 21 22 n 22 ?? 22 22 2?. ?2 
!BoG 113 104 111 116 100 109 92 93 87 84 23 ?3 z• 2• n l3 24 24 24 24 
lP?O 74 78 11?. 114 95 113 137 117 135 11? 24 24 24 ?4 ?4 24 24 24 24 24 
!fRO 127 ~7 109 97 111 93 94 102 121 127 24 24 24 24 24 24 24 24 24 24 
18% 118 81 qz 117 Q] 75 70 97 73 85 ?.4 24 24 24 24 24 24 24 '4 24 
l'lCO 98 90 114 1\)9 R1 10 5~ 74 106 'l3 24 24 24 24 24 24 24 24 24 24 
191G luB 83 85 113 eo 71> 101 132 1?4 10~ 24 24 24 24 24 24 24 ~4 24 24 
1920 96 107 71 9~ 122 104 67 67 88 119 24 ~4 24 24 24 24 24 24 24 24 
\ 930 9? g5 RO R1 n RO 72 36 44 R~ 24 24 ~4 24 24 24 ?.4 24 24 24 
194u 93 pq 117 104 90 97 P7 111 12'l 147 24 24 24 24 ~4 24 ?4 24 ?4 24 
1<>50 149 196 141> q6 oo 51> 40 7~ 110 153 24 24 24 ?.4 ?4 ?4 24 24 ?4 24 
1960 133 139 114 124 10~ ~4 88 109 111 91 24 24 24 24 24 24 24 ?.4 24 24 
1°70 106 96 09 24 24 24 

5ERIAL ~OR~oLATl'lN . .69~ STH'!HRO QEVIATION . .236 MON SEN~ITIVITY . .149 ~ . ?n 
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PALL CHEEK PALL!, TENNESSEE TN USA c. w. STOCKTON ET AL. 
431~19 QUAL 13 3541N ti52H i158K 206! 1767:1972 23C SR: .41 so: • 18 liS: .15 
AZ: 110 SL: J NOTES: UPDATE FOR UNIVERSITY Of CHICAGO WARREN COUNTY SITE 

TREE RTNG INDICES NUM~ER OF SAMPLES 
DATE 0 2 3 4 5 b 7 8 9 0 2 3 4 !i b 7 9 

17b7 &3 95 47 1 1 
1770 92 llb 110 137 171 113 147 85 b1 91 1 1 2 2 2 2 2 ?. 
1780 103 70 74 1\16 101: 103 130 110 llb lOb 2 2 2 2 2 2 4 4 4 
1790 113 114 122 13 9 102 99 73 102 89 56 4 4 4 4 4 5 5 b b b 
1800 80 72 103 103 87 86 84 84 bl b7 b 7 7 7 7 7 7 7 7 7 
1810 82 81 85 84 132 74 Bb 93 89 81 9 9 12 12 13 13 14 14 11.> 1b 
1820 110 70 Q2 118 145 122 117 108 110 104 17 17 17 17 17 17 18 18 18 18 
1830 109 102 122 12 7 111 124 113 lOb 7~ 65 }A 18 lP 20 20 20 20 ?.1 ?.1 21 
1 840 111 92 118 108 116 103 1H> 122 103 149 21 21 21 21 21 21 21 21 21 21 
1850 99 100 98 7b 94 82 90 96 Bb 97 21 21 21 21 21 21 n 21 21 21 
lPbO 103 79 94 90 €4 101 80 96 80 98 21 22 22 ?2 22 22 ?2 22 22 22 
1 870 94 100 80 :n 84 112 119 95 100 74 22 23 23 23 23 23 23 23 23 23 
18 6 0 93 96 107 114 95 94 110 99 103 129 23 23 23 23 23 23 23 23 23 23 
1 890 lOB 1J2 122 119 113 109 121 111 88 105 23 ?.3 23 23 23 23 23 23 23 23 
1900 101 91 83 107 94 104 1l't 114 97 120 23 23 23 23 23 23 23 23 23 23 
1910 118 77 109 85 77 110 100 lOB 94 84 23 23 23 23 ?3 23 23 23 23 23 
1920 91 90 104 113 102 70 70 Bb 93 95 23 23 23 23 ?3 23 23 23 23 23 
1930 87 73 80 ~0 93 lOb 77 82 102 99 23 23 23 23 23 ?3 23 23 23 23 
1940 97 llb 110 111 94 108 103 106 llb 110 23 23 23 23 23 23 23 23 23 2~ 

19~0 122 131 103 100 84 104 Ob 90 119 97 23 23 23 23 23 23 23 23 23 23 
191>0 93 88 79 85 103 110 108 110 1C4 98 22 22 22 22 n 22 22 22 22 2?. 
1970 110 118 103 22 22 22 

SER IAL CO~RHATI'lN • .4og STANDARD OfVIATION • .178 MEAN SENSITIVITY • .15 t N • 20~ 

NOR HIS WATEhSHEU BOUNDARY, TENNESSEE TN USA c. w. STOC KTO N+T EN N VALL AUTH 

438849 p'll::C 1~ Jo12N 8404W 39b~ 292Y 1b81:1972 20C SR: • So SU: • 24 MS: .19 

AZ:225 ~L: 13 NOTES: 

TREE RING INDICES NU"HR '1F SAMP LES 
DA Tf ij 2 3 4 5 6 7 8 q 0 2 3 4 ~ " 7 9 

168 1 9o n 52 3'1 17 40 70 12Q 173 1 1 1 2 2 2 2 
16'10 151 13'1 138 110 107 A9 70 7lt 103 11~ 2 2 2 ?. ? 3 3 3 
1700 51 43 28 ~7 70 96 118 llb 121 BP 3 3 3 3 3 3 4 6 
171G 73 138 125 122 66 93 108 125 13<1 145 b 6 b /, b b b b 8 10 
1720 112 98 111 147 110 127 118 11<1 134 132 10 10 10 10 1r 10 10 11 12 12 
1730 113 101 104 115 100 qq b1 89 111 139 12 12 12 12 12 12 12 12 12 12 
174C 159 12 2 110 '10 9~ 110 138 83 b4 46 12 12 12 12 12 12 12 12 12 12 
1750 69 102 bB 5~ 13 35 53 89 83 97 12 12 12 12 12 12 12 1? 12 1? 
1760 71; 75 bQ 103 97 Bb 114 108 91 73 12 12 12 1? p 12 12 12 12 12 
1 77li 1~1 14 5 1b 6'1 68 124 151 150 130 121 12 12 12 12 12 13 13 13 14 14 
1780 87 12b 111 111 97 Ab 95 1?4 103 8C 14 14 14 14 14 14 14 14 14 14 
1 7'10 74 84 105 140 138 121 113 83 oo 9'1 14 14 14 15 15 I~ 1b 16 16 16 
1800 '14 105 103 101 110 104 88 7'1 125 92 lb 17 18 18 le 18 18 18 18 18 
1810 Bb 71 88 90 100 124 121 138 124 104 18 H 18 18 1A 1<1 19 19 19 1'1 
18£0 105 101 '15 B4 77 91 81 108 101 111 1'1 19 19 1'1 1'1 1<1 19 1 q 1'1 1'1 
1830 101 qq 87 74 p!, 90 01 92 B4 7'1 19 1'1 1'1 10 19 ?0 20 20 ?0 20 
1840 '14 111 123 119 11'1 112 91 102 '13 84 20 20 20 20 20 20 20 20 20 20 
1850 8b 106 74 ~r, 96 116 '12 10Q '13 120 20 20 20 20 20 20 20 20 20 20 
18b0 120 1?8 113 111 105 7'1 1>6 7• 103 94 20 20 20 20 20 20 20 2C 20 20 
1870 11b 95 AR bb 84 113 106 128 119 1b 20 20 ?0 20 20 2~ 20 20 20 20 
18~(J 9b 70 123 94 95 92 118 97 <14 133 20 20 20 20 20 20 20 20 20 20 
1890 127 80 82 '18 '15 '18 120 138 123 71 20 20 20 'O 20 2(1 20 20 20 20 
1900 77 96 77 9b 101 123 114 107 90 116 20 20 20 20 20 2C 20 20 20 20 
1 '11 0 114 H 91 ~4 62 109 11b '19 '13 92 20 20 20 20 20 ?0 20 ~0 20 20 
19 2(> 91 74 '10 118 119 93 79 83 123 147 20 20 20 20 20 ?C! 20 20 20 20 
1930 89 P3 83 155 111 113 62 111 108 'lb 20 20 20 20 ?0 20 2C 20 20 20 
1CJ40 104 ~0 130 122 103 107 <13 '18 87 Rb 1'1 19 19 1<1 19 JQ 1'1 1'1 19 1'1 
1950 134 143 117 110 121 132 119 97 91 88 19 19 1'1 l'l 1'1 19 1Q 1q 19 19 
19bU 10'1 89 108 112 71 8!> 49 AO 08 108 18 18 18 18 18 1A 18 18 18 18 
1070 130 133 72 1A 17 17 

SERHL C ORR El A TJ I)N . .51,1 <TANDA~D OEVIATJON • .244 MEAN Hf'SITIVlTY • .192 " . 2'12 
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S AV AG<; GULF HIGH AND LOW, TENNESSEE TN USA c. w. STCC KTCN ET AL. 
J95il~8 Pl EC 15 J527N 853~11 5031! 273Y 1700: 1972 4&c sa: • 60 so: • 19 1!5: .13 
AZ: 118 ~L: ~ NO£ES: SUI!!! ED 

TREE RI~G INDICES HUMHR OF SU1PLES 
OHE 0 2 3 ~ 5 b 7 8 9 0 2 3 ~ ~ b 7 9 

1700 98 105 8Q 63 12b 1b3 127 llb 95 95 2 3 3 3 3 3 3 4 4 4 
1710 82 66 102 89 95 90 89 102 120 101 5 5 5 5 6 b 6 7 7 7 
172Ci 97 101 98 97 134 125 112 97 98 106 7 7 7 8 8 8 8 8 8 8 
1730 115 109 111 100 106 80 78 92 103 132 8 8 8 8 11 12 12 13 13 13 
1740 129 116 109 99 100 111 101 96 82 84 13 14 14 14 14 14 14 14 14 14 
1750 b8 b9 66 82 ~2 7l 71 91 Q9 95 14 14 14 14 14 14 15 15 1b lb 
1760 103 107 102 85 93 96 98 106 lOb 106 1b 16 16 1~ 16 H 16 16 16 16 
1770 96 109 76 69 65 95 114 115 '16 117 16 lb 16 16 16 16 16 16 16 16 
1780 116 134 135 138 137 llb 10~ 111 112 102 16 11> lb 1b 11> 16 H lb 17 17 
1790 111 n· '1? 111 130 l't3 133 98 '14 74 17 17 17 17 17 17 17 18 19 1'1 
leCO 68 b8 ~5 7'1 63 71 b5 b5 1b 92 20 21 21 21 21 22 22 22 22 23 
1810 92 64 95 91 104 130 12'1 129 125 143 24 24 24 ?4 25 ?5 2b 27 28 30 
1820 111 llb 104 75 88 84 75 77 93 9b 32 34 34 35 35 35 35 3b 3b 36 
1~30 90 7~ 84 80 110 122 115 lOb 111 114 36 36 36 3b 36 3b 3b 31 38 38 
1640 120 107 113 '13 115 12~ 123 110 95 84 39 40 41 41 41 41 41 42 45 45 
1650 95 104 65 103 91 115 ~0 98 102 126 45 45 4~ 45 45 45 45 45 45 ~5 

1860 102 116 107 115 116 95 60 85 7b 85 46 46 46 46 46 4f, 46 46 46 46 
1870 115 102 98 'H '13 96 98 113 123 83 4b ~6 46 46 ~b 46 46 46 4b 46 
1880 116 85 128 104 106 77 81 85 99 88 ~6 4b 4b 46 41> 46 46 46 46 46 
1890 95 79 '13 99 98 83 90 118 134 95 46 46 46 46 4b 4~ 4/, 46 46 46 
1900 108 105 86 102 108 112 115 121 131 157 46 46 4b 46 46 46 46 46 46 46 
1910 116 109 105 QO 84 8'1 118 101 'lb 96 46 46 46 41> 46 46 46 46 46 46 
1920 69 72 93 106 76 62 P3 98 112 108 46 46 46 4b 4b 46 46 46 46 46 
1930 ~2 77 84 1~9 99 11~ 71 10~ 131 12f ~6 ~6 ~b 46 46 46 46 46 46 46 
1940 11~ 66 115 109 110 111 103 '14 SQ 99 46 4b ~6 ~b ~6 46 46 ~6 ~6 4f, 

1950 100 85 95 127 106 117 1H 136 131 119 4 1> 46 ~6 ~6 ~b 41> ~6 46 ~6 46 
1960 92 106 86 65 64 74 73 80 H 98 46 ~6 46 46 ~6 4~ ~f. ~6 46 46 
1'170 121 101 11~ 46 46 41> 

SEII!AL CD~~ELHICJN . .596 $TA'IOARD DEVTATION . .1es HEAN SENSITIVITY • .129 N • 273 

STEINEf• 'S WOO~S, TENNJ:;SSE E TN USA c.w. STOCKTON+TENN VALL AUTH 

ijJ2H19 QUAL 16 3b2JN 8350W Jb6M 34tH 1625:1972 1ijC SR: • 34 S D: • 21 !IS: • 19 

i\Z:99~ ~L:99 NOTES: 

TREE RING INI'ICES NUMPEQ D~ SHIPLES 
DATE 0 2 3 4 5 ~ 7 6 9 0 2 3 4 b 1 9 

1625 132 6'1 111 95 45 1 1 1 1 1 
1630 72 46 83 71 53 6'1 o~c 8P 73 6( 1 1 2 2 2 2 2 2 2 ? 
1640 90 66 91 80 6'1 76 67 82 112 133 2 2 2 2 z 2 2 2 2 2 
1650 100 1~0 123 95 57 53 M 71 b9 115 2 2 2 2 2 ? 2 2 2 3 
H:60 115 92 114 112 137 85 77 R3 6 7. 88 3 3 3 3 3 3 3 3 3 3 
1670 71 100 65 ll7 8P 131 pq 134 119 74 3 3 3 3 ~ 3 3 3 3 3 
1680 125 50 QQ 115 llb 65 ~0 55 48 66 3 3 3 4 4 4 ~ 4 4 4 
1690 69 61 '15 73 131 8~ 90 97 62 86 4 4 4 4 4 4 5 5 5 5 
1700 87 113 116 'll 133 129 129 165 80 11~ 5 5 6 b 6 ~ 7 7 7 7 
1110 137 160 157 76 117 ~~ 1~3 130 86 121 1 8 6 8 p 8 8 9 
1720 96 117 110 87 71 72 79 80 80 107 q 9 9 9 9 9 9 9 9 q 

1730 104 102 109 140 lOP 70 P4 70 83 114 9 9 9 10 10 10 10 10 10 10 
17~0 97 126 130 92 88 142 f6 74 6~ 86 10 10 10 10 10 10 10 10 10 10 
1750 77 A 1 b'l 76 103 69 95 114 106 113 10 10 10 10 10 10 10 10 11 12 
1760 115 H~ 85 109 100 9~ A3 101 104 110 12 12 12 12 12 12 13 13 13 13 
177(1 112 126 93 Q6 58 79 110 86 R5 se 13 13 13 13 13 13 13 13 13 13 
178L 12C 113 126 9? 69 7~ 07 106 9e 75 1 3 13 13 13 13 13 13 13 13 13 
17'10 66 78 8'1 113 99 '15 110 '11 101 99 13 13 13 13 13 13 13 13 13 13 
1ROC 119 127 101 97 85 118 10~ 96 116 137 13 13 13 1~ 13 13 13 13 13 13 
1810 1~6 111 105 90 118 113 100 118 14b 79 13 13 13 13 13 I~ 13 13 13 13 
182C 120 93 112 133 109 91 91 99 p~ 103 13 13 13 13 1~ 13 13 13 13 B 
1830 91 88 75 7• eo 89 1ou 9? 94 65 1~ 14 1~ 14 14 14 14 14 14 14 
1840 122 87 107 1?7 90 107 10~ 94 9b 118 14 14 1~ 1~ 14 14 14 14 14 14 
1~50 ~8 76 108 H 10'1 103 83 99 ez 82 14 1~ 14 14 14 14 14 14 14 14 
lSbv 95 83 63 76 77 77 eo 84 100 111 14 14 14 H 14 14 14 14 14 14 
1870 113 '13 64 111 e4 108 116 96 113 86 H H I~ 1~ 1~ 1~ 14 14 14 1~ 

leBO 95 135 1~3 131 1~3 11 2 1?0 110 11~ 12/o 1~ 1~ 1~ 14 14 14 1~ 14 1~ 14 
18'10 12t 116 147 123 97 '17 '12 I 07 P7 90 14 14 14 14 14 1~ 1~ 14 14 1~ 

1900 81 112 Ill H'l !Of. 100 9? 102 85 107 1~ 1~ 1~ 1~ 14 14 1~ 14 14 14 
1'i10 11~ 7l 101 '17 88 127 114 101 87 102 1~ 14 1~ 1~ 14 1~ 14 14 14 1~ 

1920 101 66 98 '17 q~ 77 92 8lo 112 '17 14 1~ 14 14 14 14 14 14 14 14 
103~ 77 82 99 83 100 127 79 113 123 91 14 1~ 1~ 14 14 14 14 1~ 14 1~ 

1'140 96 Q1 90 '15 76 139 111 101 R~ 9~ 14 1~ 1~ 14 14 14 14 14 14 14 
1950 lOP 103 R7 111 98 99 104 97 103 91 1~ 14 1~ 14 14 14 14 1~ 14 14 
1960 114 109 98 113 94 105 92 103 110 88 1~ 14 14 14 14 14 14 14 14 14 
1970 87 103 92 14 1~ 1~ 

SEPUL CUI>REL4Tl'JN • • 3 ~ 3 STANT\A~O DEVIATION • .209 I' FAN SENSITIVTTY . • 190 N • 34P 
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II AHHN COUNTY, TENNESSEE TN USA R. E. BELL 
412<l 1> QUAL 17 353<lN <l0>'15W '142~ 272Y 1669:1940 37C SR: .46 SD: • 14 MS: • JL 
AZ:99'l SL: 99 NOfES: UNIVERSITY OF CHICAGO COLLECTION 

TREE lUNG INDICES NU~HR OF SAMPLES 
DATE I) 2 3 4 5 6 7 8 9 0 3 4 5 6 7 B 9 

161>'1 58 2 
11>70 83 114 115 134 130 118 'l9 99 R9 89 2 2 2 2 2 2 ? 2 ;> 2 
l6BO 124 66 94 7'1 105 n qz 115 lO't 98 2 2 2 2 2 2 2 2 2 2 
1690 91 102 99 BB 112 102 12~ 110 110 98 2 2 2 4 6 I> h 6 6 I> 
1700 117 117 '~2 65 lOB 110 104 123 '19 lOB 6 B B 8 8 11 11 12 12 12 
1710 133 138 118 JlB 115 97 101 87 ~6 84 14 14 14 16 17 17 17 17 17 17 
1720 88 86 B3 RB 80 77 103 84 109 112 19 19 19 19 21 21 21 21 24 24 
1730 82 9B 90 110 106 94 95 104 100 133 25 25 2b 27 27 27 27 27 2B 2B 
17't0 113 10'1 105 '11 '19 120 103 9't 79 94 2B 28 79 30 30 30 30 30 30 31 
1750 94 91 102 90 114 63 85 94 9'1 92 32 32 32 32 34 34 3~ 35 35 35 
176U 103 10~ 87 85 7R 75 76 72 99 94 35 35 35 35 35 :!!5 35 35 ~5 35 
1770 90 97 76 ~8 67 Bl 114 '14 99 123 35 35 35 35 35 35 35 35 35 35 
17RO 123 107 119 110 Qj 103 127 130 117 115 36 36 36 36 36 '6 37 37 37 37 
1 7'10 117 113 JOB 1 26 1?2 112 llB 126 112 Bb 37 37 37 37 37 37 37 37 37 37 
!BOO 121 95 13 5 11B 108 127 110 112 100 103 37 37 37 37 37 37 37 37 37 37 
1810 106 97 102 100 127 lOB 103 11B 113 105 37 37 37 37 37 37 37 37 37 37 
1820 117 90 96 104 105 94 94 102 108 101 37 37 37 37 37 37 37 37 37 37 
1830 lvO 89 108 97 B6 '19 93 82 77 68 37 37 37 37 37 37 37 37 37 37 
1840 92 82 BB BB B5 93 97 97 BB 101 37 37 37 37 37 37 37 37 37 37 
1B50 B9 Rl> BB 78 94 Bl> 97 108 95 90 37 ~7 37 n 37 37 37 37 37 37 
1€60 101 84 94 92 93 9B 86 95 84 93 37 37 37 37 37 37 37 37 37 37 
1B70 B7 93 79 8B B4 9B 103 95 99 B3 37 37 37 37 31 37 37 37 37 37 
1 B80 9~ 101 10'1 10'1 107 98 112 '16 98 117 31 37 37 37 31 37 37 37 37 37 
1890 108 103 1?2 114 98 107 108 108 04 103 37 37 37 37 37 37 37 37 37 37 
1900 100 qz '13 106 102 101 107 108 105 122 37 37 37 37 37 37 37 37 37 37 
1910 ll't 80 111 94 ~1 110 ll9 115 99 90 37 37 37 37 37 37 37 37 37 37 
1Q20 JC 1 95 109 110 102 13 8'1 104 109 110 37 37 37 37 37 :n 37 37 37 37 
1930 97 ~2 97 93 105 110 ~8 '13 122 115 37 37 37 37 37 37 37 37 37 37 
1940 113 37 

SERIAL CORRELATiflN . .4~9 STANOA~D DEVIATION • .1't3 MEAN SENSITIVITY . .117 N • 272 

MAMMOTH CAVE, KENTUCKY KY USA E. ESTES 
H2UH10 QUAL 1tl 3 711N tlo06w 21311 319Y 1o'l8:196b 20C S~: .bb SC: • 21 MS: • 14 
AZ:27v SL:23 NOTES: 

TREE RT"'G INDICES NUMPER OF SA~PLES 

OH E 0 2 3 4 ; 6 7 q 0 3 4 6 7 q 

164P 115 '12 1 
1650 94 97 n 61 43 31 69 59 e7 107 1 1 1 1 I I 1 
1660 110 123 143 87 66 51 59 ~1 89 69 1 1 l 1 1 1 l 
1670 n 79 1 0~ 105 llR 143 1•9 156 07 J3f 1 1 1 1 I 1 1 
1680 74 79 113 110 103 '18 85 85 74 78 1 1 1 1 1 1 1 
lt90 87 '14 64 6'1 84 7~ 81> 76 73 82 2 2 2 2 2 2 2 
1700 93 114 108 128 14? 158 17R B7 125 101 2 3. 3 3 " 4 4 4 4 
111c. 133 145 135 125 125 115 115 128 1?8 120 4 4 4 4 4 5 5 5 
1720 119 106 79 'II> 79 102 1or 87 '11 107 5 5 5 5 5 5 5 5 
1730 8 7 75 74 90 86 79 69 81 11.3 104 6 6 6 6 6 6 6 6 6 6 
174C 127 liB 101: 78 94 93 79 110 OJ ~I ~ 6 6 6 6 6 6 6 7 7 
1750 111 112 93 110 109 88 91 112 147 138 8 8 B ~ 8 8 e 9 q 10 
1760 111 130 102 125 11 2 124 10 2 98 1 25 104 10 10 10 10 10 10 10 10 10 10 
1770 102 116 80 ~8 68 82 100 106 103 A~ 10 10 10 10 10 l c 10 1C 10 10 
1780 86 '12 '16 91 60 66 79 70 84 90 10 10 10 10 10 lC 10 10 10 11 
1790 80 87 82 108 112 107 142 13't 115 109 11 11 11 11 11 11 11 11 11 11 
1800 115 12 0 IH 132 llP lOB 04 107 98 95 11 11 11 12 1? 12 12 1? 12 12 
HJO 96 95 87 95 101 85 77 91 n 91 12 12 12 1? 12 12 12 12 12 12 
1820 Bl 76 92 105 130 10'1 104 125 134 103 13 u 13 u 1't 16 16 H lb 1A 
IR30 121 112 91 64 7~ 85 '15 12~ 117 92 18 p H 1B lP H 1P 1P 18 lP 
H40 110 92 101 105 123 130 130 118 1?5 115 18 18 18 18 18 1 e le 18 18 18 
1650 110 96 103 qz 117 '14 03 96 A7 81 19 19 JO 1'1 19 ]9 19 19 10 10 
1860 93 78 91 94 84 81 86 88 11 ~e 19 1'1 19 20 20 2C 20 20 20 20 
187u 80 87 97 8'1 6P 103 102 95 05 73 70 20 20 20 20 ?0 20 20 20 20 
1880 73 99 104 116 104 93 101 '15 77 l:l't 20 20 20 20 20 20 20 20 20 20 
1890 93 98 99 '15 90 75 79 90 ~7 AI 20 20 20 >0 20 2C 20 20 ?.0 20 
1900 79 79 R7 103 '19 63 '18 114 Ill H? 20 20 20 20 20 20 20 20 20 20 
1'110 115 82 112 qo 70 1?1 108 103 73 11 20 20 20 20 20 ?r 20 70 20 20 
1920 78 78 106 106 127 97 <18 114 139 103 20 20 20 20 20 70 ?0 20 20 20 
1930 87 7'1 91 '13 106 135 88 113 144 129 20 20 20 20 20 ?0 20 20 20 20 
1'140 110 98 '13 '16 B3 104 125 H5 113 1H 20 20 20 70 20 20 20 20 20 20 
1950 145 148 105 104 8P 102 ~8 '18 lOA 112 20 20 20 21) 20 20 20 20 20 20 
1960 119 no 104 71 7'1 104 120 20 20 20 20 20 2C 1'1 

SHIAL COPR EL4TI ON • .1>59 ~TANOA~r ~FVIATION • .?J2 MEAN SENS ITIVTTY . .142 N • 319 
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EERN! CLYPU, ILLINOIS IL USA c. II. stOCKTON Et AL. 
396818 QUAL 19 37J2N 885911 18311 30'1! 1669:1972 He ss: • 71 SO: • 38 !S: • 16 
AZ:~02 SL:99 NOTE~: UPDATE OF ESTES CHRONOLOGY 

TREE RING INDICES .NUMliEA OF SAI'IPLES 
DATE 0 2 3 4 5 6 7 9 0 3 4 5 6 7 'I 

lb69 363 1 
1670 510 191 196 146 167 195 140 142 144 130 1 1 1 1 1 2 2 3 4 
1b80 164 128 136 160 146 132 131 111 124 91 b 6 6 b 6 6 6 6 6 b-
lb'IO 77 78 1~ 79 110 88 69 71 83 92 7 1 7 7 1 7 7 7 7 7 
1700 114 117 1(18 tOO 102 lOb 96 101 78 86 8 8 8 9 9 10 10 10 10 10 
1710 94 115 103 94 87 78 90 81 79 81 10 10 11 11 12 13 13 13 13 13 
1720 73 68 70 66 67 73 87 91> 78 108 13 13 13 13 13 13 13 13 13 13 
1730 95 75 72 64 78 63 48 7l 86 98 13 13 13 13 13 13 13 13 13 13 
1740 128 112 102 86 75 84 65 ~c 85 80 l't l't 14 14 14 14 14 14 14 14 
1750 80 69 75 64 52 58 74 85 132 11>4 14 14 14 14 14 14 14 14 15 15 
l76C 150 140 94 97 10'1 118 115 105 126 124 15 15 15 15 15 15 15 15 15 15 
1770 lOA 117 109 95 69 110 138 95 163 172 16 16 lb 16 H lb 16 H 16 16 
1780 192 201 192 178 159 129 131> 151 134 135 16 16 18 18 18 18 18 18 18 18 
1790 131 162 11b 99 105 13~ 132 143 121t 97 18 18 18 18 18 18 18 18 18 19 
1800 107 lOb 139 98 102 111 88 106 106 115 19 19 19 19 19 19 19 19 1'1 19 
1810 91 95 105 100 95 81 76 90 96 110 19 19 19 19 19 19 19 19 19 19 
1820 91 91 95 95 81 74 64 103 8'1 71> 19 19 19 19 19 19 19 20 21 21 
1830 94 97 86 86 51 61 79 88 81 69 21 H 21 21 21 71 21 21 21 ?1 
1840 94 76 94 84 99 100 103 85 91 76 22 22 22 2~ 22 22 22 22 22 B 
1850 69 n 84 79 97 85 97 83 87 73 23 2~ 23 24 24 24 24 24 24 25 
1860 8t 82 qz 99 82 93 106 88 100 114 27 28 28 29 29 29 30 30 30 31 
1870 94 87 8!:· 97 65 101 117 96 87 85 31 32 33 33 33 3~ 33 33 33 33 
!PRO 99 94 125 119 114 92 81> 78 97 122 33 33 33 33 33 33 33 33 34 34 
1890 89 115 134 102 84 115 98 105 115 112 34 34 34 34 34 34 34 34 34 34 
1900 105 74 99 117 115 102 107 128 103 103 34 34 34 34 34 34 34 34 34 34 
1910 129 77 133 86 17 143 118 101 17 117 34 34 34 34 34 34 34 34 34 34 
192C 97 84 101 111 138 98 79 120 131 123 34 34 34 34 34 34 34 34 34 34 
1930 90 94 98 '13 73 124 73 113 131 101 34 34 34 34 34 34 34 34 34 34 
1940 94 80 117 99 80 112 110 108 105 114 34 34 34 34 34 34 34 34 34 34 
1950 106 115 81 80 83 122 87 118 106 93 34 34 34 34 34 34 34 H 34 34 
1'160 96 9'1 87 90 83 94 92 97 115 100 34 34 34 34 34 34 34 H 11> 16 
197() 104 95 eo lb 16 16 

SERIAl COPRElAT!'lN • .708 ~ TANOA~O DEVIATION • .384 ~EAN SENS TT IV TTY . .157 "' . 304 

PINE HILLS-4, ILLINOIS IL USA E. ESTES 
570b40 Plf:C lO 3732N b92bW 232!1 242Y 172'1: 1965 20C SB: .SY SD: • 27 t1S: • 20 
AZ! 999 SL: 99 NOTES: 

THE RING I"'DIC~~ NU"AEP o< SAMPlES 
OHE 0 2 3 4 5 6 7 8 9 0 4 5 ~ 7 ~ 9 

1724 97 37 58 121 83 121 1 1 2 2 3 
1730 159 83 lCR 153 101 82 100 13'1 108 148 4 4 4 5 5 5 6 h 6 
1740 127 104 119 134 121 l 04 75 96 ~1 72 ~ 6 7 7 7 7 7 7 7 7 
1750 b9 84 71 7~ 70 b6 ~0 85 71 1.>6 7 7 7 7 7 7 9 9 10 10 
1760 b7 98 90 90 94 98 93 86 65 75 10 10 10 1') 1(1 1(1 10 10 10 10 
177v '15 123 90 b5 bl 71 77 8'1 82 87 10 10 10 10 10 10 10 10 10 10 
1780 4'1 56 57 ~6 60 60 58 75 86 58 10 10 10 10 10 10 10 10 10 10 
1790 78 P4 70 ~1 102 AO 89 ~1 A3 67 10 10 10 10 10 10 10 10 10 10 
!BOG bl 83 '14 81 96 100 lll 104 108 103 10 10 10 10 10 10 10 10 10 10 
1810 112 112 127 12b 157 172 115 94 85 127 10 10 10 10 10 10 10 10 10 10 
1820 103 123 122 107 134 112 94 111 136 lH 10 10 10 10 10 11 11 11 11 12 
1830 125 122 110 93 114 117 138 149 9'1 12~ 12 12 12 12 12 14 15 15 15 15 
le40 134 116 140 114 14P 167 116 105 123 154 1b 17 17 17 lP ?0 20 20 20 20 
H50 114 13b 131 113 96 95 58 70 90 124 20 20 20 20 20 ?0 20 2G 20 20 
1860 124 130 147 130 94 109 01 lOb 125 118 20 20 20 20 20 20 20 20 20 20 
1870 !55 12'1 11C 106 100 128 140 128 136 106 20 ?0 20 20 20 2(1 20 20 20 20 
1HOO 150 86 12'1 111 124 90 87 71 86 lH 20 20 '0 20 20 20 20 20 20 20 
H90 109 131 135 10~ 103 69 90 111 146 ~0 20 20 20 20 20 20 20 20 20 20 
1900 84 82 73 5~ bO 58 PO 109 134 172 20 20 20 'O 20 2C 20 20 20 20 
1'110 134 123 79 68 55 70 83 138 95 104 20 20 20 ?0 20 zc 20 20 20 20 
192() 77 76 94 90 100 73 86 131 110 157 20 20 20 20 20 20 20 20 20 20 
1930 67 68 77 76 ~3 96 48 61 100 qz 20 20 20 20 2CI ?0 20 ?0 20 70 
1940 65 tl 81 48 5P Q3 104 106 120 Bt 20 20 20 20 20 20 20 20 20 20 
19% 111 93 77 79 109 80 p• Ill 128 117 20 20 20 20 20 70 20 20 20 20 
1960 8b 10 8 91 70 60 6'1 20 '0 20 ~0 1A 14 

SE~IAL CORRElATION • .589 STANDARD DEVIATION • .273 ~EAN SENS ITIVTTY . • zoo 'l • 242 
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PlNU CREEK, ILLINOIS IL U.S A E. ESTES 
580tlijJ PIEC ..! 1 3754N 89Jdll 15211 167Y 1806:1972 20C SR: • 58 so: • ijQ II.S: • 29 
AZ:999 SL:99 NOTES: 

TREE RING TfoiOJCES "'UMBER 0~ SAMPLES 
DATE 0 2 3 4 5 6 7 9 0 2 3 4 ~ b 7 q 

1806 lb1 37 67 b9 1 1 1 1 
1810 40 '11 204 lo3 179 143 89 10'1 101 75 1 1 1 1 2 2 2 2 3 4 
1820 73 45 40 38 b1 82 105 132 137 105 5 5 5 5 6 7 7 10 11 12 
1830 126 98 73 n <l3 115 109 97 70 88 12 l't 15 15 15 15 15 · 17 17 17 
lE40 116 102 128 b1 103 113 78 96 110 13'1 17 17 17 17 17 17 17 17 17 17 
1850 118 108 9l 108 86 84 47 7A 115 1o4 18 18 19 1'1 1'1 1'1 19 19 19 19 
1860 128 14 5 163 129 84 121 85 85 87 112 19 19 20 20 20 20 20 20 20 20 
1870 89 82 64 57 71 87 130 85 124 95 20 20 20 20 20 20 20 20 20 20 
1880 177 56 122 157 167 77 89 84 86 117 20 20 20 20 20 20 20 20 20 20 
1890 138 139 84 R4 76 67 60 75 99 3P 20 20 20 20 20 20 20 20 20 20 
1900 57 32 50 48 124 113 117 189 219 213 20 20 20 20 20 20 20 20 20 20 
1910 187 124 83 83 52 75 89 128 61 b1 20 20 20 20 20 20 20 20 20 20 
1'120 70 138 105 9'1 115 100 131 180 179 182 20 20 20 20 20 20 20 20 20 20 
1930 66 63 68 61 46 87 35 40 80 89 20 20 20 20 20 20 20 20 20 20 
1940 65 24 't5 o6 93 75 117 138 153 100 20 20 20 20 20 20 20 20 20 20 
1'150 1te 161 106 106 41 90 114 127 166 136 zo 20 20 20 20 2C 20 20 ~0 20 
1960 143 173 129 104 79 84 86 89 105 122 20 20 20 20 20 20 20 20 20 20 
1970 103 64 51 20 20 20 

~ERHL C'lRRELATION • .583 STANDARD DEVIATIOt-1 • .395 ~EAN SENSITIVITY . .287 N • 11>7 

ITASCA STATE PARK, ~INN I::SO'rA liN USA H. C. FRI'I:TS 
~J092!:l PIHE 22 ij 711N 9514~ 457~ JOOY 1672:1971 115<: SR: • 713 Si>: .23 ~s: .11 
A7.:S9 9 :; L:99 NOTI::S: J SITES SU~~ED 

TRFE RING INDICES "UMPER n~ SU1PLES 
DATE <J 2 1 4 5 t 7 8 9 0 3 4 b 7 9 

11>72 116 124 120 13'1 112 93 114 90 1 1 1 1 1 1 1 
11>8C 95 ~b 94 ~8 83 61 ~0 62 5o 56 l 2 2 2 2 z 2 2 2 
1690 60 48 41 48 64 77 70 68 63 7? 2 z 2 2 ? 2 2 2 2 2 
1700 85 83 B'l 114 114 107 110 111 ~2 4€ 2 2 2 ? 2 2 2 ? 7 ? 
1710 45 103 152 178 1'10 158 191 127 106 131 2 2 2 2 ? 2 2 2 2 2 
1720 110 85 114 13o 134 130 173 147 134 137 2 2 ? 2 2 7 2 3 5 5 
1730 138 125 116 l?R 104 b1 n 73 91 99 5 6 " 6 b f 7 7 7 8 

1740 101 99 98 97 107 99 118 125 114 115 q 9 9 9 10 11 11 11 11 11 
1750 114 97 99 96 105 99 '13 83 87 '18 ll 12 13 13 13 13 13 13 13 13 
1760 99 112 lOB 107 llR 105 Bl 92 R2 73 13 13 14 15 16 16 16 16 16 lb 
1770 61 8(, 76 73 7h 87 BB 102 124 119 16 17 19 19 1'1 19 20 20 ?0 20 
1780 104 119 111, 128 128 128 123 122 108 lOC. 20 20 20 21 21 22 22 22 23 23 
1790 '10 86 92 97 98 91 105 '16 PO 64 23 23 23 23 2~ 23 23 23 ?3 23 
1800 64 7Q 94 110 95 Q() 88 96 88 7€ 23 23 2~ ?3 24 24 25 25 25 25 
1810 61 84 91 9\ 80 ~4 P5 72 75 81 25 25 25 ~5 25 25 z~ 25 25 2~ 

1620 93 87 117 104 101 96 06 107 131 137 26 ?b 26 26 26 26 27 30 31 33 
1830 138 134 129 151 150 112 95 93 91 101 38 39 39 40 41 42 42 43 44 44 
1€40 89 85 92 92 9(1 88 93 88 96 'If 44 44 44 44 44 44 44 44 44 44 
1850 €4 83 101 104 100 107 120 113 107 99 44 44 44 44 44 45 45 45 45 45 
lBbO 111 113 102 58 77 84 88 92 '1? 93 45 45 45 45 45 4~ 45 45 45 45 
1870 115 109 132 111> 132 127 116 123 131 93 45 45 45 45 4~ 45 45 45 45 45 
l€80 90 97 94 R5 81 94 R5 104 "4 111 45 45 45 45 45 45 45 4~ 45 45 
lR'lO 98 97 96 67 97 111 119 120 112 10'1 45 45 45 45 45 4" 4~ 45 45 45 
1900 109 88 105 112 114 126 126 104 92 88 45 45 45 45 45 4~ 45 45 45 45 
1910 73 71 8'1 104 102 119 125 103 115 110 4~ 4 5 45 45 4~ 45 45 45 45 •5 
1920 98 100 9'1 81 69 83 7R 85 95 95 45 45 45 45 45 45 45 45 45 45 
1930 99 102 98 R4 82 9'1 72 f,l 70 62 45 45 45 45 45 45 45 45 45 45 
1940 69 78 102 72 79 115 124 120 113 111 45 45 45 4~ 4~ 4~ 45 45 45 ' 45 
1'150 94 lOB 138 116 105 12'1 qq 97 100 135 45 45 45 45 45 45 45 45 45 45 
1960 124 114 100 103 94 118 119 111 102 102 45 45 45 45 45 4~ 45 45 45 45 
1970 82 97 45 45 

SH IAL CO~RELATtrlN • .7R4 STANOAR~ DEVIATION • • 227 MEAN SENSITIVITY • .111 N • 300 
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S AGANAGA LAKE, IIUNESOTA 1111 US& H. C. PBITTS 
553927 PIRE 2J 481311 9051111 44511 J53Y 1620:1972 li2C Sll: .liB S D: .25 liS: .:.11 
AZ:999 SL:10 NOTES: 5 SITES SDIIIIED 

THE RI'IG INDICES NU"~ER OF ~APIPl E5 
DATE 0 2 3 4 5 b 7 8 q 0 2 3 4 5 b 7 8 q 

lb20 102 bl 141 117 92 152 '15 12'1 138 204 1 1 1 1 1 1 1 1 1 2 

lb30 13'1 lOb 135 14'1 18'1 144 110 128 12b 70 2 2 2 3 5 5 5 5 5 5 
lb40 '15 Bb 122 115 '10 '13 152 144 8'1 113 5 5 5 5 5 5 5 5 5 5 
lb50 '15 lOb 74 '10 102 87 b7 b3 51 70 5 5 5 5 5 5 5 5 5 
1bb0 55 55 53 b2 b2 43 54 52 b7 77 5 5 5 5 5 5 5 5 5 5 
lb70 7'1 103 59 97 77 74 87 54 73 111 5 b 7 7 7 7 7 9 'I 9 

lb80 Bb '14 77 114 '17 109 100 115 77 83 9 10 10 10 10 10 10 12 12 12 
lb'IO b'l 70 6b 100 124 127 lOb 9b 115 '11 13 13 13 ]3 13 13 13 ]4 15 17 
1700 113 108 115 137 127 130 110 132 11'1 103 17 18 18 lR 20 22 23 23 23 24 
1710 107 122 qq 118 107 115 118 82 93 '12 24 24 24 24 24 25 25 2b 2b 2b 
1720 11b 83 '15 118 85 '12 90 Bb '17 112 2b 27 27 2'1 2'1 2'1 2'1 29 2'1 30 
1730 110 102 111 104 11b 95 47 95 qq 47 30 31 31 32 33 33 34 34 34 34 
1740 '14 11 50 bb 7'1 'lb l2b 133 149 128 34 3't 34 34 34 34 34 34 34 34 

1750 124 101 118 100 101 78 lOb 81 82 90 34 35 35 ~5 35 35 35 35 35 35 
1760 bl 70 108 '15 82 117 '14 123 '18 101 35 35 35 35 35 35 35 35 35 35 
1770 101 '10 104 8'1 '15 '15 bl 102 131 130 3b 37 37 37 37 37 37 37 37 37 
1780 81 115 103 114 113 '11 80 127 113 10'1 3'1 39 40 40 40 40 40 40 40 40 
1790 '14 6b 8'1 107 7'1 84 '10 78 19 'I~ 40 40 40 40 40 40 40 40 40 40 

1800 'lb 117 145 121 40 103 7'1 81 Bl 7b 40 40 41 41 41 41 41 41 41 41 
1810 88 98 '11 10'1 134 13'l 120 122 95 142 42 42 42 42 42 42 42 42 42 42 
1820 137 87 147 111 102 127 125 137 lb3 101 42 42 42 42 42 42 42 42 42 42 
1830 128 114 132 130 lbb 105 124 9b 108 90 42 42 42 42 42 42 4? 42 42 42 
1840 73 105 121 114 11'1 lOb 81 121 138 121 lt2 42 42 42 42 42 42 42 42 42 

1850 117 111 91 57 111 70 108 100 10'1 121 42 42 42 42 42 42 42 42 42 42 

1860 67 111 ~8 62 44 7b 54 84 e1 74 42 42 42 42 42 42 42 42 42 42 
1870 82 bO 99 105 70 b3 '18 11'1 100 83 42 42 42 42 42 42 42 42 42 42 

1880 '15 qq b2 75 78 101 b'l '17 103 '11 42 42 42 42 42 42 42 42 42 42 
18'1(; 7'1 80 96 74 82 13b 13b 118 141 145 42 42 42 42 42 42 4?. 42 42 42 
1'100 qq 145 115 '11 121 145 104 103 13e 84 42 42 42 4? 42 42 42 42 42 42 

1'110 15 80 95 84 80 115 109 113 113 8'1 42 42 42 42 42 4? 42 42 42 42 

1 '120 113 70 90 77 59 107 114 107 llb 95 42 42 42 42 42 42 42 42 42 42 
1'130 120 77 87 102 7'1 103 77 71 qe 92 42 42 42 42 42 42 42 42 42 42 
1940 e2 78 97 84 lOb 104 100 111 71 '19 42 42 42 42 42 42 42 42 42 42 

1950 117 113 108 121 94 e7 102 '18 7b 71 42 't2 't2 't2 't2 42 42 42 42 42 
1960 83 71 110 103 110 139 104 120 131> 119 42 42 42 42 42 42 42 42 42 40 

1970 '15 100 111 40 40 2e 

SERIAL COHELATION • .482 SHNDAI!D DEVIATION • .2't8 OlEAN SENSIP ' '!TY • .?.'l7 N • 119 

SEAGULL LAKE, IIINNESOTA !Ill USA H. c. FBIT'IS 
577929 PIRE 2ij ij807N 905511 445~ J47Y 1625:1971 29C 58: .5ij SD: • 23 liS: • 1 B 
AZ:999 SL:99 NOTES: 4 SITES SUIIIIED 

TRFE I! lNG INDICES NUMAER Of SA"PlES 
DATE 0 2 3 4 5 b 7 Q 0 2 3 4 5 b 7 9 

lb25 128 100 104 115 93 2 4 4 4 
lb30 94 102 90 98 96 132 118 134 110 e5 4 4 4 4 4 5 5 . 5 7 7 
lb40 1\15 '12 115 114 118 102 8~ 112 92 92 7 7 7 7 7 7 7 7 7 7 
1b50 111 111 108 11b 117 100 101 87 84 10'1 7 7 7 7 7 7 7 7 7 7 
1660 '14 75 bb Bb 81 ~9 ··78 63 71 108 7 7 7 7 7 7 7 7 7 7 
1670 120 10e 88 e2 eo '17 9'1 83 el 107 7 7 7 7 7 7 7 7 7 7 
16eO 102 104 71 70 bQ 101 112 132 107 107 7 8 8 8 q 10 10 10 10 10 
lf.'IO 10 7 82 71 es 122 149 135 105 120 113 10 10 10 10 10 10 12 12 12 1? 
1700 124 112 117 147 145 150 145 139 12'1 127 H 12 12 12 12 13 13 14 14 14 
1710 139 140 1 28 119 120 131 13'1 97 P.3 100 15 15 15 15 1b 17 17 17 17 17 
1720 108 99 lOb 11'1 87 '18 107 117 100 122 18 1e le 18 l<J 19 20 20 20 20 
1730 117 111 111 10'1 10~ 100 b4 86 90 4b 20 20 21 21 21 21 21 21 21 21 
1740 e4 59 4f n b?. 76 102 102 123 107 22 23 23 23 ?4 24 24 24 24 24 
1750 '10 Bb 9'1 'll 7Q 75 lOb 86 89 85 2b 2b 2b 2b 26 2b Zb 26 2b ?b 
1760 67 63 106 7h 88 91 '12 124 ~4 91 2b 26 2b 2b 26 2b 26 2b ?.b 2h 
1770 84 73 100 80 75 85 58 7b 114 105 2b 2b 26 2b 2b 26 2b 26 26 26 
1780 62 84 78 'l2 lOb e7 6b '12 76 97 2b 2b 26 ?6 2b ?b 2b 2b 2b 26 
17'10 85 b7 78 '14 85 74 92 9b 80 '16 28 2e 28 28 28 28 2e 28 2e 2'1 
1800 92 130 15h 14b b5 11R 125 lOb Qq 107 29 2'1 2Q 29 2Q ?Q 2'1 zq 29 2'1 
1810 110 '17 74 105 128 107 87 e'l bb 9'1 29 29 29 2'1 29 29 2'1 2'1 2'1 2'1 
tazv 88 51 108 '19 103 102 95 108 132 83 29 29 2'1 29 2'1 29 29 29 29 2'1 
1830 100 'I 'I 104 107 152 142 135 120 13b 10'1 2'1 29 29 29 29 2'1 29 29 ?.'1 29 
184(.1 'l4 12b 141 ll3 131 131 'l7 130 1M 140 2'1 29 ~9 2'1 2'1 2'1 2'1 29 2'1 2'1 
1A5C 155 145 114 94 141 9e 130 12b 141 13b 29 29 2'1 2'l 2'~ 2'1 20 2'1 29 ?'I 
lebO 120 128 bb '12 b7 9'1 bO 101 84 88 2'1 2'1 2'1 29 2'1 2'1 29 2'1 29 29 
1870 110 68 108 137 105 58 100 117 105 84 2'1 29 29 ?9 29 2'1 2'1 2'1 2'1 2'1 
1860 81 87 e3 b4 75 81 53 100 107 99 29 29 29 29 zq 29 29 2'1 2'1 2'1 
18'10 '15 105 '15 57 b'l 115 '12 87 123 litO 29 2'1 29 29 2'1 2'1 29 2Q 2Q 29 
}Q(JO 114 l3b 142 107 113 158 125 '17 12 3 eo 29 2'1 29 zq 20 2'1 29 2'1 29 29 
1'110 3b 65 73 83 82 111 121 140 133 90 2'1 29 29 29 2'1 20 29 29 2'1 29 
l'l20 128 ~b 107 72 73 113 131 104 13'1 96 29 29 29 29 2'1 29 2'1 29 29 2'1 
193(i 111 102 102 99 70 93 68 b9 91 b5 2'1 29 2'1 2'1 29 2'1 29 2'1 ?.'l 2'1 
1940 73 H 9'1 15 112 11~ '16 ll't 77 101 29 29 29 ?<~ 29 2'1 29 29 29 29 
1950 100 102 120 114 103 118 109 91 84 80 29 28 28 28 28 28 28 28 2e 28 
1'11>(; 80 65 104 107 83 123 101 115 113 116 28 28 28 ?R 28 28 2e 28 ?8 28 
1 '170 '15 qq 2e 27 

S~P IAL CORRELATION • .542 ~TANDAQD ~EVIATION • .230 OlEAN SEN~ITJVITY • .182 N • 347 
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LAKE AH\lUABI s·r ATE PARK, IOWA IA USA D. N. DU VICK 
4b381u QUAL ~5 4117N '1335W 27511 2b1Y 1717:1977 22C 51i: .23 SD: • 20 liS: • 19 
AZ: 0 :;L:15 NO rES: 

THE ~II'IG INDICES NUMBER OF SAMPLES 
OHE 0 2 3 4 5 b 7 8 q 0 2 3 4 5 6 7 8 Q 

1717 158 b5 140 1 1 1 
1720 118 95 114 125 110 11>0 109 112 QO 84 1 1 1 2 2 2 3 3 
1730 84 76 126 105 92 98 6Q 78 110 103 3 3 3 3 3 4 4 5 5 5 
1740 108 117 97 89 84 141 105 90 63 105 5 5 5 5 5 5 5 5 5 5 
1750 103 10 8 73 72 104 74 85 76 69 90 6 6 6 b b 6 6 6 6 b 
1760 Q8 12 Q 117 136 11Q 78 127 103 103 108 6 6 B 8 Q Q q Q 11 12 
1770 97 111 71 82 135 142 110 132 112 145 12 12 12 12 12 12 12 12 12 12 
1780 92 B7 107 96 116 106 92 103 Q2 81 12 12 12 12 12 13 13 14 14 14 
17'lu 56 71 98 109 113 113 75 86 70 68 14 14 14 14 14 14 14 14 14 14 
1800 55 lOB 155 103 120 125 114 120 104 8~ 14 14 14 14 14 14 14 14 14 14 
1810 124 130 100 100 118 109 73 105 71 Q8 14 14 14 14 14 14 14 14 14 14 
1820 Ql 73 103 98 124 129 100 qq 120 81 14 14 14 14 14 14 15 15 15 15 
1B3!i 125 '16 107 133 111> 103 84 '15 75 71 16 16 17 17 17 17 17 17 17 17 
1840 85 98 'It 89 96 80 76 81 68 87 17 17 17 17 17 17 17 18 18 18 
1850 86 111> 105 108 108 63 B'l 89 117 121 18 19 l'l 19 19 19 19 19 19 19 
1860 6A 98 lOR 99 94 103 109 105 89 117 1'1 19 19 20 20 20 20 20 20 20 
1870 Q3 103 119 103 74 111 lOQ 113 109 116 20 20 20 20 20 20 20 20 20 20 
1880 106 138 128 126 136 131 '16 80 ll'l 121 21 21 21 21 21 21 21 21 21 21 
1890 74 100 10'1 82 59 71 87 99 85 103 21 21 21 21 21 21 21 21 21 21 
1'100 72 86 13'1 133 101 107 98 121 103 122 21 22 22 22 22 22 22 22 22 22 
1910 be 63 101 101 55 111 106 86 80 102 22 22 22 22 22 22 22 22 22 22 
1'120 102 93 98 105 115 87 qq 113 136 100 22 22 22 22 22 22 22 22 22 22 
1930 102 81 12'1 89 64 125 107 '12 93 71 22 22 22 22 22 22 22 22 22 22 
1'140 66 q7 107 101 '15 110 99 109 73 113 22 22 22 ?? 22 22 22 22 22 22 
1950 99 120 110 114 93 92 1>5 Q3 95 105 22 22 22 22 22 22 22 22 22 22 
1960 113 112 114 'l7 122 109 10'1 104 84 124 22 22 22 22 22 22 22 22 22 22 
197C 94 94 'll 108 117 103 98 72 22 22 22 22 22 22 22 22 

SERIAL CORQELATIIJN • .235 STANDARD DEVIATION • .199 MEAN SENS lT IV TTY . .19?. N • ?.61 

LEDGES STATE PAHK, IO~A lA USA D. N. DUVICK, c. IICKINNEY 

6'18d19 QUAL L6 '1200N 9353li 30011 289Y 1688:1976 47C SR: .112 SD: • 2'1 liS: • 20 

AZ:Y99 SL:99 NOTES: 

TPEE QJI'IG I>lDTCES II!UMREP o< S•MPLES 
DHE 0 2 3 4 5 , 7 9 0 4 b 7 Q 

1688 167 68 1 
11>90 b7 51 71 105 191 128 102 ~0 68 107 1 1 1 1 1 1 
1700 94 122 75 81> b8 90 184 166 78 104 1 1 1 2 2 ?. 
1710 86 133 115 1~1 103 121 97 122 96 111 3 3 3 3 3 3 
1720 71 57 106 142 91 90 1~8 139 135 107 4 5 7 8 e 8 A 

1730 111 111 139 114 83 94 60 67 93 6~ 8 6 8 q q Q Q 9 q q 

1740 13 65 70 59 77 133 1~3 152 125 111 Q Q 9 9 q 9 Q q q 9 
1750 129 105 95 '17 116 99 7'1 83 84 10~ 9 9 9 q 9 10 10 10 10 10 
1760 7l 122 137 99 128 111 161 124 92 1 0~ 10 10 10 10 10 11 11 11 ll 11 
1770 91 55 61 5~ '13 113 AS 116 '18 107 ll 11 11 11 11 11 11 11 11 11 
1780 79 115 87 79 75 79 87 80 77 7'1 11 11 11 11 11 12 12 12 12 12 
1790 '11 60 86 90 ~7 92 81 '17 66 72 12 12 12 12 12 12 12 12 12 12 
180G 46 A? 132 67 102 95 129 99 91 77 13 13 13 13 13 13 13 13 13 13 
1810 82 98 6? Q4 131 114 81 84 90 71:, 13 13 14 14 15 1~ 15 15 15 1~ 

Ie?.O 64 68 72 66 9~ 06 115 125 15 7 114 H 15 H 1~ 1~ 1~ 15 17 17 18 
1830 134 139 133 15 8 143 13~ 11b 124 103 90 1~ 18 19 19 1'1 21 22 24 24 24 
1840 126 12 7 90 111 11b 92 87 99 78 104 24 24 24 25 25 25 25 2b 2b 26 
1P50 109 113 ~8 107 110 99 89 81 103 104 27 27 ?7 28 30 30 30 30 10 30 
186(1 84 79 100 ~6 88 77 95 97 '12 131 31 31 32 32 3?. 33 33 34 H 34 
1870 93 99 122 9~ 72 103 102 1?.? 111 1 OP 34 34 3~ ~5 35 ~ ~. 35 3~ 3b 36 
H80 94 119 123 11)9 113 121 86 72 9? QQ 38 39 40 41 41 41 41 41 41 42 
1890 79 A5 lOh AQ 5A 63 110 107 100 81 44 45 45 4~ 47 47 47 47 47 47 
1900 70 81 119 V3 119 113 125 124 130 125 47 47 47 47 47 47 47 47 47 47 
1910 84 86 125 91 81 125 111 101 83 100 47 47 47 47 47 47 47 47 47 47 
1920 114 10': 111 102 112 77 f>B 109 125 89 47 47 47 47 H 47 47 47 47 47 
1930 9~ 64 112 89 60 11" 98 9~ 110 eo 47 47 47 47 47 47 47 47 47 47 
l'l4C 71 12 5 123 114 121 125 QO 116 77 93 47 47 47 47 47 47 47 47 47 47 
1950 94 11Q 106 105 89 98 66 q5 'II> q• 47 47 47 47 47 47 47 47 47 47 
1'160 92 107 11?. 74 110 104 103 90 '12 114 47 47 47 47 47 47 47 47 47 47 
1970 6b 87 88 112 117 113 100 47 47 47 47 47 47 4~ 

SHIH COPRELATION . .417 STANOA~D OEVIATinN . .?.35 MEAN SEN$ IT IV TTY . .l'll> N . ?80 
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WOOD~AN HOLLOW ;;TATE PRESERVE, IOWA lA USA D. N. DUVICK n AL. 

b49<:!10 QUAL 27 4225N 940611 3351! 2<i9Y 1729:1977 lOC SR: .3!1 SD: • 19 liS: • 16 

AZ: 180 SL: 99 NOTES: 

TREE RT'4G INC lC ES f'UMPER C< SlMPLES 
t:'ATE 0 2 3 4 5 b 7 6 9 0 3 4 6 7 6 9 

1729 79 
17?0 71 117 184 lOb b' 86 9b 105 119 131 1 1 1 1 2 
1740 72 9b A2 59 78 103 113 87 74 '13 3 3 4 4 4 4 4 4 4 4 
1750 99 R2 76 75 104 133 11b 9b 104 158 7 6 8 ~ 6 8 8 8 8 8 
171>0 113 162 152 107 103 96 99 124 95 121 8 8 9 10 10 12 13 14 14 15 
1770 lOll 83 1:5 59 114 123 101 117 93 132 16 17 17 17 17 18 1 8 18 18 18 
1780 110 113 102 79 92 87 112 87 93 89 18 18 18 18 19 20 20 20 20 ?.0 
179C 93 82 120 150 115 121 97 10b 81 78 20 21 23 24 25 25 2b 26 2b 2b 
lfOO 8b 105 115 79 93 103 113 115 93 81> n 27 27 ?.7 27 29 29 29 29 29 
1810 113 130 98 109 121 120 91 109 99 7b 29 29 29 29 30 30 30 30 30 30 
1820 87 62 103 71 82 94 92 6b 9b 63 30 30 30 30 30 30 30 30 30 30 
1830 84 93 102 114 115 10b 91 102 83 82 30 30 30 30 30 30 30 30 30 30 
1840 90 lOb 92 97 10~ 104 81 81> 80 92 30 30 30 30 30 30 30 3(1 30 30 
16~0 88 99 75 88 85 78 75 88 97 91: 30 30 30 30 30 30 30 30 30 30 
1Rb0 93 lOb lOB 76 92 83 101 lOb lOB lOb 30 30 30 30 30 30 30 30 30 30 
1670 82 88 113 '13 80 101 94 120 146 139 30 30 30 30 30 30 30 30 30 30 
1880 115 132 138 117 121 147 102 92 126 128 30 30 30 30 30 30 30 30 30 30 
1890 108 118 14b 109 7l 89 109 124 121 91 30 30 30 30 30 3(1 30 30 30 30 
1900 83 84 111: 12 5 125 114 101 lll lOb 118 30 30 30 30 30 30 30 30 30 30 
1910 79 90 110 en 90 107 115 111 88 98 30 30 30 30 30 3C 30 30 30 30 
1920 10C 114 93 95 113 84 73 98 11b 94 30 30 30 30 30 30 30 30 30 30 
1930 97 62 117 98 73 117 89 105 102 88 30 30 30 30 30 30 30 30 30 30 
1940 71 106 107 103 113 1~6 96 102 78 91 30 30 30 30 30 30 30 30 30 30 
1'i50 98 105 98 104 98 65 7l 9b 95 86 30 30 30 30 30 30 30 30 30 30 
1960 6~ 97 104 89 101 lOB 103 94 77 110 30 30 30 30 30 ~c 30 30 30 30 
1970 89 84 1Ci4 122 111> 112 105 79 30 30 30 30 30 2b 26 26 

SERIAL COPRELH11N • .367 ST ANOARO DEVIATION • .187 MEAN SENSITIVITY . .162 N • 249 

CARTER COUNTY, t1ISSOUHI ~0 USA D. SENTER 
.47 • 1b !IS: • 1 ~ 

385dl9 I)UAL 2il J655N 9100W 27<1!1 295Y 1o<i2: 1931> 5<1C SR: 51): 

AZ:9Y9 ~L:99 NOr ~s: UNI VE I<S ITY OF C~ICAGO COLUCTION 

TREE Q PIG INDICES Nll~BER OF SAMPLES 
OATE 0 2 3 4 ~ 6 7 9 0 2 3 4 6 7 8 q 

1642 1?7 126 139 117 101 147 138 l4S 1 4 4 4 4 4 4 4 
1650 107 188 1~6 117 R2 103 7CJ 72 70 8~ 4 4 4 4 4 4 4 4 4 4 
1660 85 89 7b ~7 72 83 101 95 ~9 'l9 b b I> 6 ~ f ~ 6 b ~ 
H70 69 8~ 71 91 83 107 95 107 79 102 b b b b b b 6 b 6 6 
1680 93 69 76 lOR 9CJ 74 70 68 80 92 b b 6 6 b f 6 7 7 7 
1t-90 119 95 97 74 'lb 114 101 77 88. 109 7 7 7 7 7 7 7 7 7 7 
1700 120 130 119 112 92 75 100 101 •5 93 7 7 8 9 9 9 9 9 10 10 
1710 105 103 92 95 120 101 103 98 98 99 10 10 10 10 11 l? 12 l? 12 13 
1720 91 Q5 101 lOb 82 80 85 lilb 77 118 n 13 15 1~ H H 16 11> 16 11:> 
1730 92 9l 118 130 99 97 80 90 87 121 16 16 16 Ib 1 b lb 16 lb 18 18 
1740 151 100 104 100 110 120 110 128 109 102 21 21 21 21 21 21 23 24 26 76 
17~0 100 95 91 ~7 94 79 ~? 84 102 11<l 27 2P 30 30 30 ?0 30 31 31 32 
1760 115 113 CJ2 84 97 100 90 81 11~ 125 32 12 32 32 33 33 35 3b 37 3P 
1770 ue 104 85 70 7R RO 8e 81 89 8~ 38 18 38 38 3CJ ?9 41 42 42 42 
1 7~0 80 Bl 85 107 73 88 Q1 107 111 '18 42 42 42 42 43 44 44 44 44 45 
1790 97 12'1 105 102 107 105 115 11b 115 9? 4b 46 4b 47 47 47 47 47 4 8 4 R 
1HOO J.\)8 93 137 10 ~ 1 0~ 126 lOt- 112 108 101 48 4A 48 48 48 4P 4P 48 49 ~0 
1810 lOE 117 111 R6 94 99 94 109 1()1 110 50 50 51 ~3 53 53 ~3 53 53 53 
1820 102 95 102 '18 99 107 98 120 110 93 53 53 54 54 54 54 54 54 54 54 
1~30 121 114 Ill 111 100 91 101 99 85 87 54 54 54 ~4 54 ~4 54 54 54 54 
184(; 103 90 93 'II> 107 100 92 ~3 8~ Q7 54 54 54 54 54 54 54 54 54 54 
1850 92 85 88 81 98 86 92 90 100 92 54 54 54 54 54 54 54 54 54 54 
1860 98 100 100 l'l 3 9t- 103 102 9~ 90 78 54 54 54 54 54 54 54 54 54 54 
1€70 72 79 A7 qz 85 111 1?.4 lOb 121 96 54 54 54 54 54 54 54 54 54 54 
1880 109 101 133 141 115 QB 95 Q7 Q4 111 ~4 54 54 •4 54 •4 54 54 54 54 
1d90 95 103 1?1 111 9Q 94 97 107 lOb 104 54 54 54 54 54 54 54 54 54 54 
1900 92 79 89 104 100 90 95 98 100 104 54 54 54 54 54 ~4 54 54 54 ~4 
1410 109 87 113 ~8 s• 1?.6 11b 111 88 104 54 54 54 54 54 54 54 54 54 54 
1920 96 99 l 00 107 11b 89 P7 105 111 10E 54 54 54 54 54 •4 ~4 54 54 52 
1930 92 94 94 'I? 68 108 85 51 ~1 51 51 51 51 51 

$ERIAL CORRELATl[)N . .469 STANDARD DEVIATION . .15Q '1EAN SENSlTIVITY . .120 N . ~q5 
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,JEIHH;>ON COUNfY, II[;>SOUBI 110 USA R. BELL, F. IIAGRE, D. SEN fER 
381UJ9 JUVI ~9 Jtl15N 9025W 15011 19JY 1750 : 1942 28C SR: .04 SO: • 17 liS: • 19 
A 7.:999 SL: 99 NOfES: UNIVERSITY OF CHICAGO COLLfCTION 

TREE RING INDICES NUMBER OF SAI'PlES 
DATE 0 2 3 4 5 6 7 9 0 3 4 5 6 7 ~ 9 

17~C 114 85 103 112 121> 85 118 111 93 111 1 1 1 1 1 1 2 2 ~ 
1760 1u4 120 92 1 22 93 94 116 94 115 109 2 2 2 2 2 3 3 3 3 
1770 98 98 83 77 85 93 106 114 108 11~ 3 4 4 4 4 6 7 7 7 7 
1780 78 125 101 154 81 109 106 80 94 82 8 8 8 8 9 9 9 10 10 10 
)790 BB 96 92 96 115 109 105 120 113 73 10 10 11 11 12 12 12 12 12 12 
lH·O 94 93 110 94 104 112 96 102 10'1 74 12 12 12 12 12 12 12 13 13 14 
1P1C 105 '15 103 104 104 76 81 7 ~ 77 104 14 14 14 14 14 14 14 14 15 15 
1820 78 ~4 '15 76 103 116 110 142 111 83 B 15 15 15 15 15 15 15 15 15 
1830 117 105 87 118 101 qq 83 107 93 106 16 16 16 lb lt: 16 16 16 16 16 
1840 113 99 128 71> 113 96 85 110 111 106 lb 16 16 16 17 17 17 17 18 18 
1850 84 109 100 95 97 86 63 109 127 toe 20 20 21 21 21 22 2? 22 22 22 
186C 112 107 103 131 85 98 88 88 85 110 22 22 22 2 2 22 22 22 22 22 22 
lf70 90 87 70 78 7 8 115 126 119 134 74 23 24 24 24 24 25 26 27 27 27 
1880 90 61 130 113 121 102 99 87 105 130 27 27 27 2 7 27 27 27 27 2 7 27 
1690 8'1 126 104 10~ 103 81 97 111t 97 7 8 27 27 27 27 27 27 27 27 27 27 
19vC 9'1 82 67 126 136 122 100 111 115 122 27 27 27 27 27 27 27 27 28 2 8 
1910 126 73 93 '10 58 ~q 94 110 82 101 28 28 2~ 28 28 28 28 26 28 28 
1920 94 93 94 106 139 94 79 114 114 114 28 28 28 28 28 28 28 28 28 28 
1'130 67 '15 70 101 79 130 80 129 117 '11 28 27 27 27 27 27 27 2b 26 25 
1940 113 83 118 25 21t 18 

SEPHL CORRELATIIJN . .044 ST ANDARD DEVIATION • .171 MEAN SENSIT!VTTY • .189 N • 193 

!:iiiANNON COUNl'Y, 1115~0URI 110 USA E. JOHNSON, D. SENHR 
J!l9819 QUAL 30 371 ON 9120W 24 4M J49Y 1588:1936 36C SR: .52 St: • 19 LIS: • 14 
AZ:~9q 5L:9~ N01'ES: UNIVER5IfY Of CHICAGO COLLECllUN 

TREE RI~G INOJC~S "UI"P.ER OF SH'PlES 
OATE () 2 3 4 5 6 7 Q 0 3 4 ~ b 7 Q 

1588 134 '13 2 
1~'10 IOJ 84 120 171 1 ?8 134 140 3'1 39 bO 2 2 2 2 3 It 4 
lb!lC 48 73 51t 72 77 82 '18 105 61 73 4 4 4 4 4 4 4 4 
11>10 78 P5 102 106 '19 J21 102 118 P5 163 4 4 4 4 4 4 4 4 4 
11-20 167 160 12'1 15A 11 3 153 J66 105 '1 7 90 4 4 4 4 4 4 4 4 4 4 
lb30 95 85 91 8 1 '14 75 98 104 93 103 4 4 5 ~ 5 5 5 b b b 
1640 98 113 82 73 73 eo 94 116 1J2 140 6 6 I> ,., I> 6 6 6 6 ,., 
1650 '13 113 109 123 J25 125 Bit '12 130 J02 b 6 6 6 t t f 6 6 6 
lt60 90 89 85 Rh 73 83 P4 74 P.6 103 6 6 6 6 6 t I> 7 7 7 
Jt 7C 72 107 IH 126 121 146 112 J05 '16 '16 A 8 q q Q 1 0 11 11 11 11 
1680 108 so 103 '12 106 100 '15 93 106 125 12 12 12 12 12 1? 13 13 13 13 
1~90 130 103 123 97 140 J37 JOlt 90 1CO 103 13 J3 13 13 14 14 15 16 16 1 8 
1700 7e 101 113 102 J:>7 '19 125 130 81 J17 20 20 20 20 n 21 22 22 22 2~ 
J7l0 102 JH 101 J14 17.2 127 118 95 '12 116 22 23 ?3 27 27 27 27 26 2~ 30 
1720 91 92 '13 '16 60 61 60 90 t6 'IS ~1 3J 31 31 32 33 33 33 33 ?l 
1730 77 ~1 107 lOb '12 n b4 '16 92 1J2 33 34 34 34 34 34 34 34 34 34 
1740 12 5 121 107 95 110 Jl2 8~ 115 92 88 34 34 34 34 34 34 34 34 34 34 
1750 9'1 88 86 82 Q2 98 83 '16 '14 116 34 34 34 34 3lt 34 34 34 14 34 
1760 84 103 77 99 97 97 92 7'1 J28 Jlf 31t 34 3lt 31t H 34 31t 34 3lt 31t 
1770 12 ~ 98 qq ~3 5P '15 110 10~ 1?1 108 34 31t 34 34 35 35 3~ 35 35 35 
J7eu JU5 110 98 121 91> '16 95 111t J21t u 3 ~ 35 35 35 35 35 36 36 36 3b 
17'10 89 113 90 114 119 118 J17 129 134 101 36 36 36 36 36 ?.6 36 H 36 36 
HOO 117 94 128 91 11 8 110 112 107 JOlt J02 36 3b 36 36 36 36 36 36 36 36 
1810 119 124 'lb 8'1 9J 78 78 ~b PJ 105 36 36 36 36 36 31> 36 36 36 36 
1870 93 77 92 93 120 116 113 95 105 101 36 3b ~I' 3b 3f ~t 3t 36 ll> 36 
183C 12C l?J 106 10 5 91 98 88 93 82 '13 3 6 3b 36 3b ?.b 3t 36 36 3b ~6 

1 84C 89 76 101 ~6 103 95 lOJ 95 97 101 36 36 36 36 36 31> 36 36 36 36 
J 850 90 '10 '13 96 113 95 88 7 8 80 81 36 3b 3b 36 31> 36 3b 3b 36 36 
1R60 '10 104 89 97 94 97 105 8'1 90 '10 36 3b 36 3'> 31- ?I> 36 3b 36 36 
lb7L 77 94 100 '11 R8 107 173 101 J24 107 36 36 3b 31> 36 ?6 36 36 36 36 
1 8A 0 111 102 J29 12A 102 101 JOlt 9t. 101 123 36 36 36 ~6 36 3t 3b 36 36 36 
H90 94 93 11 p 103 QQ '13 111 127 170 99 36 36 36 31> 36 3t 3b 36 31> 3 1> 
1'10t 85 8 4 '14 JOI lOA 96 10J '17 10'1 lOP 36 36 36 31> 36 3f 31- 36 3b "" 1 01Q lO'I g 5 I 15 8'1 90 114 105 97 <13 102 36 31> 3b 3b 36 3f. 36 36 3b ~6 

1 QZC 98 104 111 113 114 90 ~p 10~ 120 104 36 36 36 ~, 36 36 36 36 36 36 
Jq3o '15 85 8~ Q4 88 109 <17 36 36 3~ 3~ 31- ~f 34 

S E~!U COP~flAT1 •1N . • 5 1 ~ r.TANOARO !lEVIATION . .192 MEAN ~FNSTT!V!TY . • 141 N . ~49 
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SHlNIION COUNTY, IIISSOUBI 10 USI c. II. STOCUOII IT lL. 
386819 QUAL J1 371611 911611 27511 21l8l 1725:1912 21lC SB: .ll6 SD: .22 liS: • 16 
AZ: 0 SL:20 NOTES: UPDATE or UNIVERSITY or CHICAGO SHliiiiOII COUBTf SITE 

TRee RING INDices NUI'IBeR OF Sli'IPLES 
DATE 0 2 3 4 5 b 7 8 9 0 1 2 3 4 5 6 7 8 9 

1725 178 116 86 67 68 2 2 2 2 3 
1730 88 73 94 97 96 59 48 78 99 123 4 4 4 5 6 6 6 7 8 q 
1740 112 86 84 84 103 41 47 77 89 91 q q 10 10 11 11 11 11 11 11 
1750 qz 43 59 64 77 103 98 105 119 167 11 11 11 11 11 12 13 13 13 14 
171>0 100 111 92 132 118 118 133 121 171 159 15 15 15 15 15 H: 16 16 16 16 
1770 1&5 131 116 111 48 114 136 101 148 116 16 16 16 16 11> lb 16 16 lb lb 
1780 138 89 lOb 139 lOb 109 113 135 144 90 16 16 11> 18 18 18 18 18 18 18 
1790 90 117 95 106 1l't 128 114 121> 103 81 18 18 18 18 18 18 18 Jq 20 20 
1800 90 bl 107 89 9 5 99 lOb 108 74 87 20 21 21 21 21 21 21 21 21 22 
1810 lOb 91 86 51> 79 70 62 106 P3 94 23 23 23 23 23 23 23 23 23 23 
1B20 94 91 90 95 107 100 95 115 101 83 23 23 23 23 23 ?.3 23 23 23 23 
1830 124 115 117 108 101 95 105 122 81> 84 23 23 23 23 23 23 23 23 23 23 
1840 91> 73 94 73 93 83 80 10 76 70 23 23 23 23 23 23 23 23 23 23 
1850 84 62 68 67 78 69 99 86 72 7~ 23 23 23 23 23 23 23 23 23 23 
1860 'll 86 101 101 95 107 111 95 82 qz 23 23 23 24 24 24 24 24 24 24 
1870 t>e 91 101 8b 81 113 131 109 148 109 24 24 24 24 24 24 24 24 24 24 
1880 121 87 130 133 79 100 117 103 105 143 24 24 24 24 24 24 24 24 24 24 
1890 107 122 126 118 109 105 112 130 114 94 24 24 24 24 24 24 24 24 24 24 
1900 87 78 91 82 114 113 110 89 113 115 24 24 2't 24 24 24 24 24 24 24 
1910 137 79 130 92 84 132 126 111 P7 105 24 24 24 24 24 24 24 24 24 24 
1920 108 93 113 120 134 93 95 85 136 116 24 24 24 24 24 24 24 24 24 24 
1930 97 101 84 85 81 108 84 93 102 94 24 24 24 24 24 24 24 24 24 24 
1940 88 79 94 75 71 111 93 104 117 104 24 24 24 24 24 24 24 24 24 24 
1950 97 123 79 79 73 105 89 128 106 94 24 24 24 24 24 24 24 24 24 24 
19~0 105 89 122 74 96 94 102 97 93 97 24 24 24 24 24 24 24 24 24 24 
1970 93 105 130 24 24 24 

SERUL CORQELATlON • .458 ~TANDARD DEVIATION • .225 MEAN SENSITIVITY • .182 N • 248 

•1NCNA+MARK TWAIN NAT. FOR., IIISSOURI 110 US& c. w. SlOCKTON ET AL. 
387tl1H QUAL J2 J649N 9119W 25611 19lY 1780:1972 54C SR: .46 SC: • 21 ~s: • 15 
AZ:200 SL:1d NO'l'E:;: SU~IIED 

TPEE IHNG INDICES NU~Pf~ OF H~PLES 
DATE 0 2 1 4 5 6 7 P. 9 0 3 4 5 6 7 q 

1780 1Ql 218 1?6 11>4 '15 105 75 140 103 81 1 1 1 2 2 ? 2 3 3 
17'10 '14 &8 81 100 RO 91 46 lH 117 lOC 6 6 8 R q 9 q q 9 10 
18CC 124 85 133 121 131 134 123 137 140 1 ?6 10 12 13 14 14 14 14 14 14 16 
1810 11 8 110 11 8 97 99 94 79 103 Q3 101 17 17 17 1~ 19 JQ 1CI 19 20 20 
H?C' 92 ~9 Cl4 lO t> 82 102 89 87 C5 76 21 22 23 23 23 24 24 2~ 25 25 
lB3G CIS 89 90 93 at. Cl4 107 106 '14 '12 25 25 26 26 27 27 27 ?7 7.8 28 
1 ~~0 107 88 €4 llO 95 94 8f 91 ~5 102 29 29 29 7.9 30 30 31 31 31 31 
18~0 78 Cll 90 ll7 101 77 Q8 8 1 88 91 32 32 32 32 33 33 36 31\ 36 37 
1860 97 '17 103 '15 79 85 96 79 7R 86 37 37 37 37 37 n 37 37 3R 3CI 
1en 90 106 132 106 94 115 1~4 137 154 106 41 41 41 44 45 ~7 48 4'1 4'1 49 
1880 95 92 125 138 87 9& 92 '18 97 110 4'1 49 50 50 50 50 51 53 53 53 
1890 86 95 121 11)1\ '13 105 89 114 105 104 53 53 53 53 54 54 54 54 54 54 
19(0 101 Ill.> 99 125 111 101 104 107 122 124 54 54 54 54 54 54 54 54 54 54 
1910 143 78 11'1 81 75 llb 102 101 72 85 54 54 54 54 54 54 54 ~4 54 54 
1920 89 82 90 98 111 78 92 111 1?7 113 54 54 54 54 54 5 4 54 54 54 54 
1Q30 9\ g2 76 76 72 '19 77 105 105 9!> 54 54 54 54 54 54 54 54 54 54 
1940 83 94 '15 88 82 124 122 113 127 121 54 54 54 54 54 54 54 54 54 54 
1950 120 134 89 ~0 CIO 121 98 112 105 9C 54 54 54 54 54 54 54 54 54 54 
19~0 101 89 98 100 108 104 '11 106 86 96 54 54 54 54 54 54 54 34 34 34 
1CI7Q 100 106 85 34 34 34 

SERIH COPRflATION • ,461 STANDARD DEVHTION • .209 l'leAN SENSITIVTTY • .152 N • 193 
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MONTGOMERY CUUNrY, ARKANSAS AR USA B. B. cELL 
J<J08ij9 PIEC JJ Jijj 7N 9345W ij581! 274Y 1666:19JS 3\IC SB: .2b so: .20 liS: • 20 
AZ: 180 SL:28 NOTES: UNIVERSITY OP CHICAGO COLL!CTIOH 

TREE RING INDICES NIJMRER OF SAMP LES 
DATE 0 2 3 4 5 6 7 e 'I 0 2 3 4 5 6 7 R q 

11>66 116 78 71 '15 1 1 1 1 
1670 48 74 21 115 '14 136 10'1 125 112 1't 1 1 1 1 1 2 2 2 2 2 
1680 88 78 '19 107 100 64 7'1 71 99 97 2 2 2 2 2 2 2 3 3 3 
11>90 117 68 93 en 120 156 91 89 105 118 3 3 3 3 3 3 3 3 4 4 
1700 lOB 120 84 lui> 113 126 132 69 57 104 4 5 5 5 5 5 5 5 5 6 
1710 '14 105 116 7b 11? 122 127 103 117 '14 7 7 7 8 8 9 10 10 10 10 
1720 9'1 80 '14 105 '13 8'1 '11 75 '12 112 10 10 10 10 10 10 10 10 10 11 
1730 93 '10 114 95 85 73 58 76 82 126 12 12 12 12 12 12 12 12 12 12 
1740 92 91 77 117 115 103 8'1 77 88 114 12 13 13 13 13 13 13 13 13 13 
1750 103 104 75 '17 102 145 101 145 115 '19 14 14 14 14 . 14 14 14 14 14 14 
1760 81 128 89 87 116 101 121 77 85 88 15 17 17 17 17 17 18 18 18 18 
1770 107 133 69 81. 103 8'1 127 115 118 126 18 19 20 21 22 22 22 23 24 25 
1780 96 128 90 120 85 '18 82 '19 65 62 25 30 30 30 30 31 32 32 32 32 
1790 7'1 8'1 80 113 113 126 100 114 '16 77 32 33 34 34 34 34 34 34 34 34 
HOO 7~ 73 '11 86 125 118 95 90 133 103 H 34 34 34 34 34 34 34 34 35 
1810 9'1 100 107 130 115 144 105 127 89 120 35 36 36 36 36 36 36 31> 37 37 
1820 103 103 '11 100 66 B3 100 109 116 137 37 37 37 37 37 37 37 37 37 37 
1830 144 102 10~ 89 n 94 89 74 71 98 37 37 37 37 37 37 37 38 38 39 
1B40 83 B6 104 58 111 lOB 120 115 111 114 39 39 39 39 39 39 39 39 39 39 
1850 1J9 '18 11A 103 106 98 82 108 115 144 39 39 39 39 39 39 39 39 39 39 
1860 73 95 70 '15 BP. 93 118 107 70 72 39 39 39 3Q 3'1 3'1 39 39 39 39 
1B70 104 95 105 113 86 8'1 87 '16 126 85 39 3'1 3'1 3'1 3'1 39 3'1 3'1 39 3'1 
1880 85 70 117 100 8? 71 56 68 70 107 39 3'1 39 39 39 39 39 3'1 3Q 39 
1~90 97 88 130 137 87 100 70 87 120 B2 39 39 39 39 39 39 39 39 39 39 
1900 102 101 101 90 103 94 111 114 153 119 39 39 39 39 39 39 39 39 38 38 
1910 122 128 117 118 126 135 90 133 95 126 38 38 38 38 38 38 38 38 38 38 
1920 95 85 '1? 131 124 an '13 119 113 119 38 36 38 38 3e 3e 3R 3e 38 3~ 
1930 104 101 8'1 100 74 103 93 116 85 88 38 38 38 38 38 38 38 38 38 36 

SERIAL CD~QELATlfJN . .21>1 STA'IDARD DEVIATION • .202 · 'l lo AN SENSITIVITY • .200 N • 274 

BIG BRUSHY MOUNTAIN, ARKANSAS AR USA c. w. S'IOCKlON El Al.. 
Jti8tiij9 PHC j~ J43 7N 9345W 45811 21JY 176 0: 1972 ij1C S R: .ijb SD: • 26 MS: • 22 
AZ: 270 SL: 99 NOTES! UPDATE CF UN IVERS IT Y OP CHICAGO MONTGOMERY COUNTY SITE 

TREE RI'IG JN['lC~< NIIMREP Of ~A~PLES 
OATE 0 2 3 4 5 6 7 8 9 c 2 4 6 7 8 q 

17b0 2P 12'l 93 111 10Q q~ '12 53 P6 1:>3 2 ?. 2 2 2 3 4 4 
1770 11e '17 67 '1? 130 Q} B1 135 13n 165 4 4 4 5 5 5 5 5 5 7 
17~0 121 141 76 121 67 Al 6'1 118 75 1>1 7 7 7 7 7 7 7 7 7 7 
1NO 80 IOn 105 141 152 120 '18 13~ 101 ~2 7 7 8 9 ]0 10 10 10 10 10 
1800 61 47 101 112 143 112 42 60 93 R1 10 10 10 10 lO 10 lC 10 10 10 
1810 94 109 104 12 8 114 lH 112 135 91 91 lO 11 11 11 11 11 11 11 11 11 
lf20 7P 74 7P 72 58 bR R4 111> 113 131 11 11 11 11 11 11 11 11 11 11 
1630 131 89 112 135 97 115 96 74 63 60 11 11 ll 11 11 1? 12 13 13 13 
1R4(l 74 64 77 ~4 127 134 1~6 155 170 147 13 13 13 13 13 14 14 14 14 14 
1 850 95 88 98 84 102 113 88 116 11 q 138 14 14 14 lb 16 1~ 16 18 18 18 
1860 92 89 '10 98 80 83 106 11~ 70 83 1B 18 20 20 20 74 24 u 79 2'1 
1870 106 '11 106 96 73 b6 61 qz 148 119 2CJ 29 29 3~ 35 35 35 35 35 38 
1880 104 74 131 B7 RC 77 4'1 69 P6 115 38 38 3B 38 H 3P 38 38 :19 39 
1890 114 106 127 131 ll3 '19 71 103 112 83 39 3'1 3Q 3'1 3'1 41 41 41 41 41 
1900 131 125 111 125 116 114 138 143 149 130 41 41 41 41 41 41 41 41 41 4] 
1910 102 107 103 90 lie 116 81 127 57 79 41 41 41 4] 41 4] 41 41 41 41 
1'120 1>9 7B '15 12B Q4 72 64 90 8'1 105 41 41 41 41 41 41 41 41 41 41 
1930 69 72 60 77 73 74 '14 lH 77 93 41 41 41 41 4] 4] 41 41 41 41 
1940 108 130 152 ~7 1 21 146 110 101 85 '16 41 41 41 41 41 41 41 41 41 41 
1950 131 96 95 74 65 '17 70 lt2 126 132 41 41 41 41 41 41 41 41 41 41 
1960 116 143 113 8~ 1>7 85 P8 111 lOB 92 41 40 40 40 40 40 40 40 40 40 
1970 123 11'1 80 40 40 39 

SERIAL CD~OELAT1'1N • .4~5 ~TANOARrl DEVIATION • .264 M~AN SENSITIVITY • .225 N . 213 
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POLK COUNTY, ARK A!ISAS lR USA 8. E. BELL 
311819 QUAL JS 343211 9415W 38111 2631 1677:1939 24C SR: .116 SO: • 11 liS: • 14 
AZ:999 SL:99 NOTES: UNIVERSITY OF CHICAGO COLLECT lOll 

TREE RING INDICES NU"BER OF SA"PLES 
one 0 2 3 4 5 6 7 8 q 0 2 3 4 5 6 7 8 9 

1677 163 141 121 2 2 2 
lb80 87 qq 107 85 b7 57 84 'l3 67 8'l 2 2 2 2 2 2 2 4 4 
lb90 • 88 75 104 12 5 117 123 9'l ll'l 97 90 .. 4 4 4 4 4 4 4 b b 
1700 97 103 116 99 90 88 93 99 92 84 b b b b 6 b b 6 6 6 
1710 83 <ib 120 119 107 101 86 93 12'l 112 6 b 6 b b b b b 8 8 
1720 142 115 123 102 101 94 73 83 87 97 8 10 10 10 10 10 10 10 10 10 
1730 113 llb 128 134 118 114 93 107 100 114 10 10 10 10 10 12 12 12 12 14 
1740 133 121 107 107 111 85 80 88 71 8'l 14 16 16 lb 16 16 16 16 16 16 
1750 78 84 65 93 113 101 89 1b 99 1H 16 16 16 lb H> 16 16 16 16 16 
1760 101 102 82 97 105 99 79 74 Q6 111 16 16 16 16 16 16 16 16 lb 16 
1770 lOb 94 64 lOt 134 131 133 117 99 96 16 16 16 16 16 16 18 20 20 20 
1780 109 151 112 127 99 96 94 127 115 113 20 20 20 20 20 22 22 22 22 22 
1790 115 98 85 114 102 106 96 99 88 78 22 22 22 22 22 22 22 22 22 22 
1800 94 63 109 qq 104 106 qq 88 101 94 22 22 22 22 22 22 22 22 22 2? 
1810 106 114 64 96 89 93 95 133 'l4 102 22 22 22 22 22 22 22 22 22 22 
1820 80 82 76 84 60 71 61 65 7'l qz 22 22 22 22 22 22 24 24 24 24 
1830 92 91 114 128 98 111 146 139 109 112 24 24 24 24 24 24 24 24 24 24 
1840 116 92 118 125 113 111 113 114 70 90 24 24 24 24 24 24 24 24 24 24 
1650 106 92 104 103 102 76 65 115 103 90 24 24 24 24 24 24 24 24 24 24 
1860 68 96 85 85 91 q~ 104 104 81 100 24 24 24 24 24 24 24 24 24 24 
Ie70 110 103 118 122 81 96 126 'l9 120 91 24 24 24 24 24 24 24 24 24 24 
1880 111 100 104 108 97 97 81 'l7 99 103 24 24 24 24 24 24 24 24 24 24 
1890 1()4 99 111 112 80 115 83 92 102 101 24 24 24 24 24 24 24 24 24 24 
1900 89 87 108 106 106 100 101 90 102 94 24 24 24 24 24 24 24 24 24 24 
1910 85 91 1(14 90 88 115 97 95 85 104 24 24 24 ?4 24 24 24 24 24 24 
1920 98 105 114 111 108 91 93 107 115 123 24 24 24 24 24 24 24 24 24 24 
1930 104 100 95 88 8~ 116 96 96 107 95 24 24 24 ?4 24 24 24 24 24 24 

SERIAL COPRELHION • .461 STANDAQO DEVIATION • .165 MEAN SENSITIVITY • .135 N • 263 

BRUSH HEAP MOUNTAIN, ARKANSAS All USA c. w. STOCKTON E'I AL. 
35481~ QUAL jo) H23N 9355W 550M 253Y 1120:1972 25C Sit: .lit! SO: • 2 1 HS: • 16 
AZ: 0 SL:99 NOTES: UPDATE OF UNIV EBSITY Of CMICAGO POLK COUNTY SITE 

TREE QlN" INDICES NUMBER !Jf SAI'IPLES 
DATE 0 2 3 4 5 6 7 8 9 0 3 4 6 7 q 

1720 13f 102 65 109 107 77 92 91 80 137 1 1 1 1 1 1 1 1 1 
1730 141 137 74 141 77 66 50 54 82 123 1 1 1 1 1 1 1 1 1 
1740 231 192 122 110 151 11)6 97 114 110 114 1 1 1 1 1 2 2 3 3 
1750 l\l5 122 102 98 'lb 78 'lO 63 10'> 94 5 5 5 ~ 5 b 6 6 6 
1760 85 90 74 lOB 108 1 'J6 <11 '>7 75 107 6 ~ b 6 6 ~ 6 6 6 7 
1770 113 115 6P 83 100 q~ 117 129 qq 57 7 7 7 7 7 7 7 7 7 7 
1780 ~0 128 120 12 0 92 '19 64 78 lOb 93 7 7 7 8 ~ e 8 q 11 11 
17'10 109 99 89 111 130 116 125 1H <it> 87 11 12 12 12 13 14 14 14 14 14 
180(1 91 57 97 110 10 ~ 122 100 87 89 'l9 14 14 14 14 15 15 16 16 16 16 
18J.O Ill 139 96 111 10 ~ 89 82 99 108 97 16 16 16 1" 16 16 16 H 16 H 
1820 74 67 70 74 4b 49 64 65 81 86 16 16 16 16 17 17 17 17 18 lP 
1~30 129 117 112 138 135 107 129 139 110 105 18 18 18 18 18 18 lR 18 18 Ie 
1840 114 103 112 PO 11A 116 113 127 106 123 18 17 17 17 17 17 18 1e 18 1A 
1 ~50 11f 94 AO 108 100 73 86 111 117 94 18 lR 18 1A ~0 20 20 21 21 21 
1860 'lt 77 74 ,9 82 84 105 98 96 107 22 22 22 22 22 23 23 23 23 23 
1870 96 105 97 133 84 92 131 114 120 90 24 24 24 ~4 24 24 24 24 24 ?4 
l88G 109 95 123 1'.1 9Q 91) 80 85 n 110 25 25 25 ?5 25 25 25 25 25 25 
1890 133 117 107 111 98 106 82 82 86 69 25 25 25 25 2~ 2~ 25 25 25 25 
1QOO 79 83 po 107 108 92 89 103 98 qz 25 25 25 25 ~5 ?5 25 25 25 ?5 
1910 84 80 102 qq 8~ 117 99 qq qz 102 25 25 25 25 25 25 25 25 25 2 5 
lQZO 110 97 112 122 110 81 80 98 99 116 25 25 25 2~ 25 2~ 25 25 25 25 
1930 92 89 94 87 89 124 96 10 .. 113 95 25 25 ?5 ?5 25 2• 25 25 25 25 
1940 106 96 111 }1)4 91 136 119 100 99 103 25 2~ 25 2 5 2~ 25 25 25 25 25 
1Q50 12 3 114 95 A3 81> qz P6 qq 104 102 25 ?5 25 24 24 24 24 24 24 ?.4 
1960 1:15 104 97 84 78 107 84 118 129 1?.2 24 24 24 24 24 74 24 24 24 24 
1'170 98 92 84 24 23 23 

SERIAL CO~RtLATI1N • .482 ~ T ANOARO nEVIATlON • .213 MEAN SENS!TIVTTY • .159 N . 253 
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POPE COUNTY, ARK ANSIIS lR USA R. E. IIBLL 
J83d19 \IUAL 37 JSHN ':IJ12W ij57!1 29dY 11Jij2:1939 30C SB: .60 SD: .31 liS: .16 

AZ:999 5L:99 NOTES: UNIVERSITY OF CHICAGO COLLECTION 

TREE RING YNDYCES NUI'IBER OF SA~PLES , 

DATE 0 2 3 4 6 7 B Q 0 3 4 ~ 6 7 9 

11':-42 121 88 Q2 14Q 203 154 174 111 1 1 1 1 1 1 1 1 
1650 87 117 71 40 41 41 33 262 211 3 20 1 1 1 1 1 1 1 1 1 1 
1060 129 61 142 132 108 78 64 122 148 73 1 1 2 2 2 2 2 2 2 2 
1670 74 96 lOb 120 178 181 179 178 102 8 ... 2 2 2 2 2 ? 3 3 3 4 
H-80 106 104 131 113 99 76 88 101 81 56 4 4 5 5 5 t- 6 6 6 6 
1690 69 81 6Q 60 91 67 82 90 103 123 6 6 6 6 7 8 8 8 8 8 

1700 107 89 78 64 93 Q4 77 70 67 92 9 9 9 Q 10 10 10 11 11 11 
1710 86 109 9f. 75 Bb 74 116 80 69 84 11 11 11 11 12 12 13 13 13 13 
1720 77 54 47 75 90 81 91 87 137 236 15 15 15 15 15 15 15 16 16 16 
1730 169 157 147 199 152 116 85 72 t:9 95 17 17 17 17 17 17 17 17 17 17 
1740 114 106 102 91 96 95 91 101 90 99 1Q 19 19 19 19 19 19 19 19 19 
1750 102 12 4 106 92 97 105 111 81 103 103 20 22 22 22 22 22 22 22 2?. 22 
1760 93 95 78 88 107 95 ei 66 71 R1 26 26 27 28 28 2e 28 28 28 28 
1770 100 87 73 109 98 116 93 122 105 105 29 29 29 29 29 29 29 29 29 29 
1780 113 140 117 127 105 105 118 145 111> 1H 30 30 30 30 30 30 30 30 30 30 
1790 144 112 95 99 10~ 113 122 117 98 BP 30 30 30 30 30 ~0 30 30 30 30 
lfOO 88 31 111 109 103 107 7'1 95 100 95 30 30 30 30 30 30 30 30 30 30 
1e1 o 112 117 91> 105 100 97 05 111 104 92 30 30 30 30 30 30 30 30 30 30 
1820 8~ 84 87 91> 87 90 87 101 91> 91 30 30 30 30 30 30 30 30 30 30 
1830 100 '11 102 114 83 85 100 93 91 71 30 30 30 30 30 30 30 30 30 30 
1840 90 80 03 110 101 117 114 105 9b 119 30 30 30 30 30 30 30 30 30 30 
1 850 102 76 89 QO 101 73 7b 84 113 88 30 30 ?0 30 30 30 30 30 30 30 
1860 101 88 81. 92 92 93 104 115 99 1 0? 30 30 30 30 30 30 30 30 30 30 
1870 92 110 Qll 110 85 84 109 106 119 Ql 30 30 30 30 30 30 30 30 30 30 
1880 99 93 11:. 125 112 96 88 97 94 101 30 30 30 '0 30 30 30 30 30 30 
1890 126 103 1 o;· 114 92 98 93 92 104 109 30 30 30 30 30 30 30 30 30 30 
1900 98 94 10f, 122 112 115 111 98 114 115 30 30 30 30 30 30 30 30 30 30 
1910 109 83 110 91 96 117 103 106 91> 108 30 30 30 30 30 30 30 30 30 30 
1920 100 '14 '10 10'1 110 Ql '10 113 110 121 30 30 30. 30 30 30 30 30 30 30 
1'130 '18 106 lOb '15 eo 110 86 87 100 8b 30 30 30 ~0 30 30 30 30 30 7.'1 

SERIH CORRELATION • .59'1 STAN DARO DE VIATWN • .307 MEAN SENS ITIVTTY . .159 N • ?'18 

kUSSELLVILLE, ARKANSAS AR USA c. w. S'!OCKTON El AL. 

JH<Hl19 \IUAL Jij 35J9N 9JOijW 5t)ij~ 260Y 1113:1972 25C SR: • 4 2 S C: .1<l MS: • 15 

AZ: 180 SL: 99 NOTES: POLYNOIIIAl OPTION; UPDATE Of ESTES CHRONOLOGY 

TREE RING INDICES NU~~ER ')< SAMPlES 

DATE 2 l 4 ~ ~ 7 q 0 3 5 6 7 8 9 

1713 7l ' l2~ 82 79 116 116 100 1 1 1 1 

1720 110 117 135 11A 84 91 10'1 ~4 53 69 1 1 1 1 1 

1730 82 148 111 'lb 8A 91 61:- 69 116 168 1 1 1 1 1 
1740 145 112 124 155 127 98 110 124 125 107 1 l 2 3 5 

1750 133 12 4 77 72 76 75 ~7 1>9 93 104 5 5 ~ ~ b 6 

1760 '14 108 Pb lB 10~ 115 90 ~~ 93 103 7 8 8 p p ~ 8 

1770 lOb 108 6Q 111 94 110 115 107 83 10'1 8 8 8 10 10 10 11 11 H 
17RO 107 135 !0'1 120 97 90 98 130 127 112 12 12 13 13 13 13 13 13 13 13 

1790 132 115 86 105 95 10'1 130 111 105 78 13 13 14 14 14 14 14 14 14 14 

180C 73 67 9~ 80 9< 12'1 1?2 qz ~5 9< 14 15 15 15 1" 17 17 17 17 17 

1810 114 114 83 79 '13 ~9 85 84 107 ~Q 1R 1R 1A 18 18 18 1~ 18 18 1~ 

1820 87 93 101 113 86 '18 115 '19 10'1 Qf: H 18 18 18 1P 18 1R 1'1 19 1'1 

1830 110 A7 101 111 qq 106 122 125 96 63 20 20 20 20 20 ?0 20 2C 21 21 
1840 110 85 11 8 11~ 134 128 120 109 10'1 103 2? 22 2? ?? 22 22 22 22 22 n 
1850 90 95 100 tOO 107 8'1 102 124 122 95 22 22 22 2? 2' ?? 22 22 22 22 

1860 102 102 83 81 ~5 88 100 111 83 112 22 22 22 2~ 22 22 22 22 22 2~ 

18 70 121 108 103 QO 76 79 104 'II> 103 83 22 22 22 2' 23 ?3 23 23 23 7.3 

18~0 92 96 lOf 110 BP 81 84 Q7 98 107 23 23 23 23 2'1 2' 24 24 24 24 

18'10 111 112 123 121 96 101 74 75 78 92 24 24 24 24 25 25 25 25 75 25 

1'100 72 78 81 '19 106 115 125 108 108 125 25 25 25 ?.~ 25 2~ 25 25 25 25 

1'110 112 7~ 1CO 81 81 116 104 107 87 95 25 25 ?5 25 25 25 25 25 25 ?5 
1920 120 97 106 131 139 75 A3 114 117 115 25 25 25 25 25 25 25 25 25 25 

1930 95 109 100 86 A7 129 96 llR 131 '16 25 ?5 25 25 25 ?~ 25 25 25 25 
1 94(! 97 ~5 Q5 qz 6~ 1?.2 125 112 107 11~ 25 25 25 25 25 25 25 25 25 25 

19~0 110 118 eo 80 79 100 87 '15 92 106 25 25 25 ?5 75 25 25 25 25 25 
l'16C 90 91 93 05 9f 1JQ 08 103 97 87 25 25 25 25 25 2~ ?< ?5 25 25 

1'170 '11 'II> EO 25 25 25 

SF-PIH CORRF.lATION . ,4tA ~TA~DA~~ flEVIATION . .179 MEA~ 5 fN~ IT JVITY . .148 N . 260 
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OAK PARK, TEXAS TX DSl l!. R. COOK, T. P. HULlS 
731!!60 QUST 39 31581( 9642W 137!1 276Y 1699:1974 28C SR: .52 SD: . 40 !IS: .27 
AZ:180 SL: 5 NOTES: 

TREE RING INDICES NUMBER !JF SAMPLES 
DATE 0 2 3 4 5 b 7 8 q 0 2 3 4 5 b 7 8 q 

u,qq 27 1 
1700 58 58 94 75 73 33 112 79 74 54 2 2 2 2 2 2 2 2 2 2 
1710 76 45 100 103 48 43 84 82 120 171> 2 2 2 2 2 2 ?. 2 2 2 
1720 1bE 130 73 84 66 49 127 99 40 49 2 2 2 2 2 2 2 2 2 2 
1730 43 99 113 l>'l 65 247 Cl5 102 134 23'1 2 2 2 2 2 2 2 2 ? 2 
1740 310 207 232 153 270 20 5 241 167 131 124 2 2 2 2 2 3 3 3 3 3 
1750 86 142 63 133 74 76 141 221 163 145 3 3 3 3 3 3 3 3 3 3 
1760 154 132 132 121 109 116 115 107 68 87 5 5 5 5 6 b 6 6 6 7 
1770 107 126 70 106 121 78 78 76 88 82 8 8 8 8 8 8 8 8 8 8 
1780 70 104 119 94 '14 '14 56 74 87 34 8 8 9 9 9 q q q 0 q 

1 7'10 32 138 156 1'11 15'1 1?.7 1?.6 127 117 104 10 10 10 10 10 1 0 10 10 10 11 
1600 107 57 63 83 '13 53 67 96 78 110 13 13 13 13 13 14 14 14 15 1 5 
1810 88 114 n n et 130 113 112 89 127 16 1 6 11> \6 16 1~ 1 6 1b 16 1 6 
1820 77 79 6'1 78 69 74 62 72 7'l 76 17 17 17 17 17 17 17 17 17 17 
1830 97 109 125 147 122 94 1 81 '13 109 9~ 18 18 18 1~ 18 18 18 1~ 1 8 1 8 
H40 114 91 67 140 7'l 121 103 74 b'l 123 1'1 l'l l'l l'l 1'1 1'1 1'1 1'1 1'1 19 
1850 'l7 ll'l 111 111 100 64 '17 62 9'1 82 1'1 1'1 1'1 1'1 19 19 1'1 1Q l'l 1'1 
1860 80 82 90 100 '10 10 7 07 126 91 13t 20 20 20 20 20 20 20 20 20 20 
1870 112 122 110 107 102 102 106 137 108 73 25 25 25 25 25 25 25 26 26 27 
1880 B8 8 1 !35 14 8 160 117 60 44 13Q 138 27 27 27 27 27 27 27 27 27 27 
1890 160 100 101 112 75 1>6 76 'lO 64 52 27 27 28 28 28 28 28 28 28 28 
1'100 107 67 53 175 100 1 22 126 100 147 77 28 28 28 2~ 2~ 28 2€ 28 28 28 
1'll0 8 9 84 '15 61 110 10'1 120 5'1 54 13'1 28 28 28 28 28 7.8 28 28 28 '" 1920 91 155 142 91 13° 51 135 131 141 12'1 28 28 28 28 28 28 28 28 28 28 
1'130 111: 118 126 80 76 92 70 lO'l 121 8Q 28 28 28 28 28 28 2R 28 28 28 
I '140 66 101 119 131 130 152 158 118 '18 1(, 28 28 28 28 28 2P. 28 u 28 2 8 
1'150 9'1 67 7'l 1>2 76 67 60 63 81 'lC 28 28 28 28 28 28 28 2€ 28 2" 
1'160 '13 104 '15 60 58 106 114 95 Q4 115 28 28 28 28 28 28 28 28 28 28 
1970 141 103 106 133 101 28 28 28 ?8 11 

SERIAL CORRHATION • .519 STANDA~O DEVIATION • .400 ~EAN SE NSITI VITY • .275 N • 276 
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