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¢. Dating of the ring sequences by decadal marking, after intense inter-
comparison of all cores within the group and of relevant sequences from other
sites in order to uniquely solve all problems of identification.

d. Measurement of ring-widths to 0.0l mm and reduction to group and
regional averages and indices.

In the derivation of ring indices, general practice necessarily includes
the elimination of its own age trend from each tree's record. Whether
thie is rapidly done by approximate eye-fitted trend lines or much more
laboriously by precise arithmetic, there are included in the final results
assumptions which bespeak caution in the interpretation of the longer
fluctuations as climatic changes, even in the most significant indices.
This problem and some other aspects of theory are developed in Chapter III.

The far-reaching variability of ring growth and of the meteorological
elements makes quite unsafe any generalization of the climatic relationship
found for the ring series at a given station. With the development of
many highly sensitive and widely distributed series & systematic analysis
of rainfall-growth correlations was carried through. The results presented
in Chapter IV are a necessary preliminary to the interpretation of the
derived growth sequences in terms of climatic changes.
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The older Jasper Douglas-firs, 50-75 feet tall, showed very pronounced
taper as compared with trees of this species in the Colorado Basin. The
Douglas-fir group at Exshaw was stunted end snag-topped, the only Canadian
site currently known which supports trees apparently like those on sites
of extreme eridity-stress for this species in the southern Rocky Mountains,
A stand of Lyall's larch at Lake Agnes, some 1300 feet above Lake Louise,
wae thoroughly sampled; trees up to 500 yeare in age were found, and
moderately good crossdating was observed in several cores, but strong
distortions in chronology make many specimens difficult to date.

Test sampling of miscellaneous species of conifers yielded no reliable

chronologies. Lodgepole pine (Pinus contorta) at Banff showed the same

properties of erratic growth, non-climatic suppression and surge, end
relatively short-life characteristic of this species wherever heretofore
sampled. Oniy one relatively moist site of white spruce (Pices glauca)
was sampled; the ring sequences were complacent.

Columbia River Basin. Douglas-fir and ponderosa pine in the Okanogan

Valley of north-rentral Washington show good chronology characters, but no
very old trces with datable ring recorde were found in the limited field
work. Keen's excellent long chronology for eastern Oregon is to some
extent applicabl: to this region.

Clark Fork River Basin. Only preliminary sampling has been done in

this basin, principally in the Bitterroot River Valley. Both Douglas-fir
and ponderosa pine are common, but no chronologies were obtained comparable
in sensitivity and length to those in neighboring areas to the southeact
and south, the Beaverhead River Basin (upper Missouri) of Montana and the
Snake River Basin in central Idaho. For studies of climatic fluctuations
in the Clerk Fork Basin the regional chronologies for the comparison areas

are perhaps more safe statistically.
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Table £
No.
Set Area Species Trees (.4
3 Snake R. Basin DF 11 24.3
r Snake R. Basin LEP 4! 22.8
- Snake R. Basin TP 3 21.6
M Colorado R. Basin DF 60 30.6
N Colorado R. Besin PNN & 25.62
Y Rio Orande Basin DrF 8-19° 29.5
z Rlo Grende Basin PNN s ¢! 37.9
- Poooas DF 4 54.5
- Big Bena® Dr 5 63.07
Table 10B, 50-year O
Snake

Interval Set: E 500-Yr. M N Y Z Pecos Big Bend
1550-159¢ 29 £3 34 28 45 41 52
160C-1649 31 26 34 24 46 42 57
1650-1699 19 22 24 20 36 35 54
1700-1749 22 19 30 27 41 39 55 62
1750-1799 20 20 -8 26 35 33 48 58
1800-1849 26 17 30 27 37 36 68 74
1850-1899 18 19 27 27 37 41 52 57
1900-1949 26 26 36 27 37 35 50 83®

Teble 1Qi. Standard Deviatican in Annual Indices,
1550-1049, Per Cent of Mean

1. 4 cores from three 1500-year limber pines, unstandardized; the
computed @ for this series is slichtly higher than it would be
if the age trend were first removed.
represents 500-yeer limber pines, standerdized.

The next group, 3 trees,

2. 1549-1948.
S, 8 trees. 1550-1649; 18 trees, 1650-1669; 19 trees, 1670-1941.

4. 3 trees, 15560-1649; © trees, 1650-1945.

§. Included in set Y. 6. Included in set AD. 7. 1700-1945. €,1900-1945.

Table 11. Correlation Between Ring-Widths along Verious Radil
in & Lower Stem Section of MVR-3041
Meen of 1,%,5,7
Range Radii 1 vs S Radii 3 vs 7 vs Meen of 2,4,6,8
1700-1749 +.913 +.963 +.991
1750-1799 .946 .928 989
1800-1849 941 946 .985
1850-1699 934 947 .991
1900-194v .967 .930 993
Mean .940 943 990












1750-9v
1600~4%

Table 12. Sud-froup Veriations in Sorrelst!-n Joefficlents
A MNean br’ol
(1)pr (2)o¥  (2.2)DP (X)DP (4)DY (8)32¢ (e)pm (7)e™
7-800 7-800 14-800 ¢-r00 Fr041(5) ¢-200 Be=z00 2500
¥s Mese Verde DF(1), 7-8300 year trers
e +.915 ==e ..8l¢ 702 e «.830 «.713
e V58 i W72 £Ewb e C27 507 T4
oo 54 .- 796 654 NCTA .62 .768
- BA - .81 .85y 2% .8v6 AN
- 941 b 812 608 626 687 A
Yo Muhku.‘ Arhfan. Douglas-Tir
..8% «.848 ..078 404 ..628 -— «.0514 <892
T3 748 .73 «6E¥ 718 -.526 «370 858
773 762 .78l 72y 544 “OLv 4L 6u8
B ATY I3 NN 738 773 .6l 470 D72
728 B4~ 721 .640 .665 590 .524 .646
¥s Wine ¥ile Canyon,” Utah, Douelas-ir
«.501 .47 ..492 .40 - .53 .- ..478 -.5588
648 .678 687 .12 .602 «.41e 447 .521
679 708 .688 .58z .87¢ .60V R A .81
680 .68¢ .702 A9 .63 477 ) .5ge
627 634 A | .£11 568 800 523 500
}
B. Bryce klyu‘ Ares
(1)DF (2)DF (3)DF (4)DF (3.4)DF (S)PF (PP ©-6)FP (7)PP  (E)D¥ (v)CB3
4-325 4-728 €-375 6-525 12-450 5-440 5-55 0 10-4vS 4-440 3228 4-300
Yo Mesa Verde DF(1), 7-500 yesr
458 .48 TU.58 .48 .53 ..42 .40 -.51 .47 +.51
41 42 .84 .58 .58 .59 +50 Az 34 .48
54 .56 .54 47 .68 53 .48 49 44 .62 .44
.I.' -“' .68 .65 .70 .57 .58 .59 .6¢ .65 .48
52 .52 .80 .54 .61% S .48% .528 .51 .52 47
Y¥a Nine Mile Cenyon, Utah, Dousles-fir
B L T I, e .
- B8 eee - .8 ——— - - - - -
- 46 - s 858 eee eeo - - -— .-
—— .3 B - .68 — e .- - - .ee
- 80 --- - L6l ——— e - - .- -
Ys Southern Califorais Bigcone Spruce®
— —— - R L s eee .41 - - -
— mme eee ——— 44 ——— eee “7 - .- -
- L diE L - .50 .- ee- .70 -— - .
e ems e cec @8 mes cee g1l eee eme eee
—— - mee - .48 —— e .50 — - -—

C. Gmeli:, Jolor.to, Jouslen-rir
8 (L) » . (5 is) 7
1800 =70 p L T < 5 O=180 ¢ Soapl. ¢ Jens,
Yr Ntae XMle Sunyon, TN, Douelaasir
1800-4w R 882 . 8% RT o0 “otw? . 820
R A A T A i N L At 4%
1wl ~aw 78 A AT a A0l v L]
dean 2vr AL LN Ay At 41 ae?
Yo tagle vest,” Colorsto, ouglua-ris
Lo0C ~4w .08 .- . Loew - - .- -
UL ) RN - 10 - - .- -
1900-49 T oo T oo e - -
Vaun A8 - ROt wee e - T
1. Colunn hesdines ~ive **» sub-group ouwster sn1 clecles,
nuzter of trees (6 ejuidistunt r4if r tree .. 41}
the arreovisete are cleuss. Sub=sroujs (1) an) (1) wre 4
southera pert of the Park, (6) facludar 4ate for LoLL the
westera end the nOrth ro part, eni t!» post T ia t'a northarn
part. Sub-proups refresent stetlions io Tetle 1 =¢ follows:
(1) =« 7%.2 ({2) = 178 (X trees), + (3 trees), 1lv; (7) -
1:%a (D tree:), 1; (¢) = 177a (not ¢ in orecrdls sroup:
(8) = 123b; (&) = 174 (¢ trees), 12 (7) - 12¢ («
tre~e), 122.
2. Station 126, Tuble 1.
3. Mean of eroure -t st.tions 1C1l, 102, 107, .t 1 €, Tedle 1.
4. Column headines v® in fostnote 1, thc ~ve clsss, NOweY I, prejre-

So. ari-ons-Ble Be

senting e computed mesn. JSub-g£roups rejrecent c-nyon:. la
Bryce Nationsl rk sres ¢o follows: (1) - :
(2) - Tropic ~uc Red; (3) to (&) = Trople; \7

Bnd dates of conpared series irn eirly or alidle lwdi's,

Tadla 2-:0, ippeniiy,

e first flve sudeprouns “p° bamst 50 *peas eveesilng the stated

wwen; 90 T™abdles 3 ant 7,
Ttation 1lle, “wble 1,
T™eble 1*, Correl.tion Coefficl nte

between Various Jousl.s-fir Chronclosi s
in and neur the Rio Srende wein'

aatonlito Pecos South Watilupe
(s) (10w (is)

LOBO-w¥  LwlO-4l 1000C-wh LP0OL-41  L600-ww 1wl -4l
Mesa Verde (1) +. 801 LR RN N L) 407 470
Tagon Wheel %ep (2) .40¢ e . _ o2 Jdve R )
Pecos Soutd (10e) 320 SA0% - - Al .948
Ble Bend (17) -.047 Ll4w A8 208 .61 L4n8
So. Arizome (19) A7 o8l 2% .81 .48 .88
* Mess Verde-Wazon wheel %up, v miles; Mess Veri -l cos South, lvt alles;

bout 40C miles.
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Table 1§ Dutu on Drought Conifers over 7)) Yeurs 014

AVer. Mino.
Speci- Supwood Numzber Number Inner Outer Core Ring- Century
Tebdle 1, s men s Radius, Supwood  sbsent Ring, Ring, Lencth, kudius, «~idth, Growth,
Ste. No. site” Number Species . Rings Rings n.Ll. AL, Yours mm. mT. mm.
129  BTA 2452 oF £3 73 14 1272 1947 276 169 .40 24
72 MVR 2500‘ DF £?7 2 17 1177 1347 771 «67 o 30 14
120 MVR 281z N -- -- 15 1140 1947 308 3L .11 23
120 z: 2513 PNN - - i3 1003 1347 859 3% ) .78 22
68 957 PNN - -- - 1089 1941 853 23g .27 -
77  BRY 1161 DF 8 v3 1 1232 1945 660 £99 .45 16
97  BRY 1139 LF 6 47 0 1267 1942 676 L8t .29 e
77  BRY 19" BCP 3 4t - 1234 1942 209 20) .29 -
--  BEY 2124 I8¢ 11 36 - 1295 1945 381 217 .46 --
==  BRY 2110 Jsc - -- -- 1170 101 7% £13 .28 --
7 BRY 4002 PP £3 130 - 1140 1952 o~ 354 .42 ‘4
7 BRY 3145 DF 10 S 11 1114 1950 837 PR 24 11
67 BHX 1150 PRN - - -- 1200 1942 743 192 .2 -
¢ BX 1151 PAN -- - -- 1278 194% 663 114 .17 -
/e7 sun 2289 PAN -- - - 1125 1946 822 320 .39 --
106  SUN 2308 oF 9 45 22 1225 1946 22 166 .23 18
107  SUN 2822 PN - - " 978 1947 973 416 .43 -
106 SUN 2526 DF - - - 1242 1947 706 212 .30 --
102 W 2341 o) 4 28 63 - 1238 1946 ne 273 .38 -
105 XM 2381 or 13 67 4 1199 1946 748 233 .32 20
108 NN 2353 LF 20 85 1 1277 1946 67 158 .24 18
ws N 2373 or 17 7 12 1269 1946 678 208 . .31 19
108 2374 oF 14 7% 4 1255 1946 692 283 > .4l 14
108 W 237 DF 22 72 10 1180 194€ 767 27% .35 19
101 N 2378 DF 4 53 .- 1238 1946 9 194 .27 -
101 KN 238 or 14 64 -- 1220 1946 727 232 .32 --
108 NN 2398 ¥ 6 7% 24 1226 1946 721 242 .34 10
103 W £396 PRN - - 3 1267 1946 630 320 .47 32
101 %W 075 IF 34 92 0 1225 19%0 726 360 +50 22
100 Yl 308 or 20 63 9 1278 1950 673 216 .22 28
101 KW 3082 oF 2z 65 6 1245 1950 709 . 258 .36 20
101 NN 3084 ¥ 22 7 4 1080 1950 871 213 .36 £2
10¢ <M 3186 or 30 69 £ 1260 1950 691 217 .3 22
104 Wl 3188 or 24 63 - 1211 1950 740 257 .35 -
104 WMI 3202 or 11 86 10 1224 1950 727 186 .28 12
104 MMI 3205 or 17 107 13, 1250 1950 201 182 .26 21
104 ' MBI 3207 or 4 86 14 1200 1950 7%l 2E7 .34 19
104 WI 3209 or < 58 -- 1130 1950 az1 164 .20 --
112 EAG 2070 TF 14 68 8 1215 1945 731 191 .26 15
12 EAG 2278 or 7 - -- 1240 1946 7207 169 .23 --
112 EAC 2278 o¥ 13 54 - 1157 1946 790 221 .28 --
112 EAG 3332 L¥F 8 66 0, 1241 1950 710 270 .78 23
112 |, E& 3335 or 8 78 35 1084 1950 367 176 .20 09
112 EAG 3336 ¥ 20 51 ” 1164 1950 737 197 .26 14
11s EAG 3337 DF 15 96 43 1141 1950 810 169 .21 1
112  EAG 3339 DF 27 78 0 1092 1950 359 206 .24 1€
112 EAC 3352 oF 2 60 3 1281 1950 705 145 .21 13
112 EAG 335 b 2 18 68 6, 1260 1950 691 247 .36 18
112 EAG 3370 PNR - - 26 1266 1950 68¢ 173 .28 -
1 EAG 3378 ¥ 4 42 18 1171 1950 780 230 .29 09
1z G 3379 or 13 44 8 1244 1950 707 264 .27 £e
m EAOw 3417 oF 13 73 3 113 1950 319 202 .25 £
60 RED 1120 or 14 54 0 1091 1942 852 280 o33 21
S8 , DML 2801 LBP - - 1 977 1949 973 174 .18 -
S8 .. DL 2807 oF 14 77 17 117 1949 779 21% .28 1z
38 DL 2808 LEP -- - -- 1130 1949 820 148 -18 =
] KET 3988 oF 23 111 0 131 1952 672 316 .47 xsg
26 | KET 396 LBP 25 7 " 1089 1952 864 389 .42 -
26 ) ©XT 39668 LEP 15 83 0 563 1952 1390 352 -iﬁ St
26 KET 39660 LB 37 7 " 826 1962 117 81 s o
26 KET  3966E LBP 29 88 0 674 1952 1279 373 g 18
26 KIT 39667 LW 32 82 1 961 1982 990 o e
26 EET 3996 LEP 10 53 2 4%8 102 1495 402 = 1
26 KET 3998 LEP 8% 2 727 1952 1226 382 o



Pootnotes to Teble AB.

1. Ttalieized dates were obtained by count only end represent ring
sequences too orowded or uncertain to date in entirety. The
reported core length in years thus represents a ainimel figure.
Pour trees, numbers 957, 1120, 1150, and 1151, were included in
« 1945 report oo oversge conifers (jour.Forestry 43:422-427). all
come from the lower margin of the timber forests, et elevstions
of aprroximately 6,000 feet to 9,000 feet.

2. Approximste loostions of sites, tsbuleted in order of incressins

latitude--
BTA: Betatakin Raln, Navajo National Monument, n. arizonas.
MVR: Mesa Verde Net. Park, s.w. Colorsdo.
DOL: Dolores, s.w. Coloredo.
BRY: Bryce Canyon Kat. Park, s. Utah.
WYX: Heck Cenyon Net. lon., cent. Coloredo.
SUN: Sunnyside, n.e. Utah.
M: Nine Mile Canyon, n.e. Utah.
WI: Indien Canyon, n.e. Utah.

BAOw: Qypous, n. Colorsdo.

: Redelifr, n. Coloredo
: Ketehus, Idabo.
: Dell, s.w. Montana.

mL
Specific loestions cf the oldest trees of special interest--
MRL-3084 (900-year Douglas-fir): near foot of north-south
ridge, east-facing slope, ebout 1/4 mile south of the Hanks
pench house in Nine M.ie Canyon, Utah. (See University of
Utab Bull., v. #3, n. 11, 1938, for descrirtion of an
ascherclogiocal site, MM 10, about 200 feet sbove this tree.)

M1-2801 (1010-year limber pine): "about 1,000 feet above and
to southwest of the Big Sheep Ranger Station, 6 miles west of
Dell, Montana.
SUN-2522 (975-year pinyon pine): on ridge-crest northeest of
the junction of Whitmore and Bear Canyons, 2 ailes north of
Sunayside, Utah.
BRY-§008 (850-yeer ponderosa pine): in Tropic Canyon, Bryce
Canyon Net. Park, 100 feet above and to southwest of bridge
on Highway 12, sbout 17.5 miles eest of Junetion with Hichway 69.

S. DF: Dousles-fir (Pseudotsugs texifolia (Poir) Britt.).

: pinyon pine (Pinus edulie Engelz.).

: bristle-cone pine (P. sristats Zagels.).
scopulorum juniper (Juniperus scopulorum Sare.).
ponderose pine (P. ponderosa lLaws.).

: limber pine (P. flexilis James).

FYeqy

4. Contributes by Don A. Spencer, U.S. Pish and Wildlife Service,
who with Jack J. Wede, Mesa Verde Hat. Park, found this tree.

S. Dated 1234-1420 end 1550-171C nly.

6. In interval 975-1600 only; 1€01-1830 too erratic to date.

7. Excluding undatsble interval rreceding 4.D. 1243.

8. This totsl includes 30 absent rings, derived by count only, in
s segment of the core 23 mm. in length rerresenting the irterval
1451-1800.

9. Por the interval preceding 1700; undated 1700-1¢50; oount conly,
1500-1600, with 20 rings ebsent.

10, 977-1800; 1501-194¢ meecures 50 mm. on thig core end is undeted;
cores obtaired in 1951 from other rarte of the -~tem show fester,
datable growth in recent centuries.

11. £:D. ler2.









Tebdle

Interval

1351-1400
147.-1500
1801-1600
1601-1700
1701-1800
1801-1900
1901-1950

16. Aversee Une-"14thr in the “ale froup

of Overare Douslss-firs. ma

Gg:r;::! ¥o. 30721 No. 1‘.‘.5‘ ,
.53 ——- a9
.281 .61 .20
278 .40 .21
268 .28 2
258 .21 .4
.211 2% 42
294 .62 46

1. Pith et A.D. 1275, 2. Pith at 4. D. 1296, 3. 1301-1400.
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Fig. 20. Archaeological chronolozies in sub-asreas of the Colorado Basin
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Table 17. Mean Rainfallaet

(1)

Pair
No.

SN I T
e ® =
- ® 9 &

16, 18

14, 18
16, 18

27,
2r, ®1,48
20,(41)
4

35

33, 27

¥

Selected
(4) .

Stations. uﬁ“ﬁ.‘.

Station ‘- Interval

Entrance, Alberts 1918-1947
r-qn. Alberta ) 1918-1947
* b . 1695-1944
Trenguille, Brit. Col. 1914-1944
Kamloons, Brit. Col. 1696-1944
serie. Collese, Kont. 1095-1947
Central Division, Mont. 1896-1947
Denver, Colo. 1892-1944
Colorsdo R. Basin, Utah 16v2-1947
Steamboat Jpriangs, Colo. ) 1910-1947
Upper Colorsdo R. Basin, 4 Sta. Inde 1v10-1v47
Durengo, Colo. 1095=1947
3oloredo R. Basin, 9 Sta. Index 1695-1944
solorato R. Basin, § Sta. Index 1065-1941
Shaecon, N. Mex. 1910=-1941
North 3o Aranlte, N. Mex. 1910-1941
senwiian 2., & N. 3., N, Kex. 1910-1941
mata Pe, N, Lex. 1092-1941
santa Pe, N. Mex. © 1wl0-1v4?
Slouderoft, N. Mex. 190R-1941
Sarlsbad, N. Mex. 1695-1v4l
Tucson, ariz. 1A91-1939
1A$1-19%0

Tucson, arize

(10)

(s)
Jar jur
| 18.0 2.2
Tar.e 204
18,9 20.7
p 8.8 9.
1101 1.0
mu... 18.9
14.8 1.3
13.9 15.4
”uo.o 12.0
23.8 28.5
M.o.. 22.4
19.1 21
12.7 13.7
12.7 13.7
20,8 24.4
17.4 20.2
16.4 19,0
'14.4 16.8
14.0 16.1
wu..o 29.6
13.%3 15.8
11.2 13.3
11.0 12.9

11) (12)
a Ost.-
sprid
18.7 6.2
17.6 8.4
18.7 6.3
8.4 4.8
10.0 8.1
17.5 8.0
14.8 8.7
13.9 6.5
10.9 6.3
23,8 15.1
20.4 11.9
19.0 11.0
12.7 7.2
12.6 7.2
20,9 7.6
17.4 7.8
16.5 S.3
14.4 8.8
13,9 8.7
25.1 .9
13,3 4.6
11.1 5.2
11.0 5,1

QJE.\IMﬂEﬂ?oa» values mey, in some cases, be in error by &« small fruction of un inech.
ese

(18) s.-ar. (18)
S Sy e
11.3 13.8 8.3
12.6 14.1 7.1
13.0 15,0 7.1
6.3 7.1 4.0
7.3 8.3 4.4
13.4 14.7 6.5
10.8 12.2 4.7
9.8 11.4 5.3
7.5 8.6 5.3
18.7 20,3 13.1
14.9 14.8 10.8
1%.0 15,0 9.2
8.9 10.1 5.9
8.9 10,0 5.9
11.5 15.0 6.3
10.4 13,2 0.4
$.5 12,1 4.C
6.4 10,8 4.7
6.2 10,7 4.5
12.8 17,56 8.4
7.4 9.6 3.2
5.8 7.8 4.6
5.7 7.8 4.7

(1e)
Nov.-
June
10,4
11.8
11.8
&.8
6.6
11.9
9.7
8.7
6.5
18.7
13.3
11.0
2.9
7.7
10.2
9.1
6.2

7.2

6.0

.-w_

Nov .-
July

12.9
12.9
1%.8
6.5
7.8
18.2
11.2
10.3
7.6
16.3
.2
13.2
8.7
8.7
1.7
11.9
10.8
v.6
v.1
16.0
8.2
7.2

6.¥

oo

(18) (19) (20) (21) —n.-..nm.‘
Tma Tune e Bl M iur
8.6 11.213.9 7,7 10,3 9.8

8.5 10.011.9 8.7 2.7 g.0

9.1 11.118.2 6.8 8.9 .9

#0 6.7 5.6 2.5 3.4 2.1

4.7 5.6 6.7 3.3 ..m 2.8

10.0 11.3 12.4 6.7 7.8 4.2

8.3 9.810.0 e.5 7.6 4.,

7.4 $.0 10.4 4.9 8.2 4.0
5.1 6.0 7.2 2.3 3.8 a4
12.8 14.4 16,2 5.2 7.0 g,
10,3 12.3 14,1 4.5 6.7 8.8
8.4 10.3 12,7 4.0 6.2 .2
6.0 7.0 8.3 2.9 4.1 2.9
5.9 7.0 8.3 2.9 4.1 g
8.6 12,2 15.9 7.4 11,0 g.a
7.3 10.1 12,5 8.4 7.9 9.0
7.1 9.7 124 6.7 5.8 9,
6.0 8.7 10.% 4.9 6.9 3.
5.7 7.8 9.8 4.6 6.8 9.7
Fe8 133 18,0 7.8 12.3) 12.¢
4.9 7.1 B 8.0 4.0 e,y
[T 5.3 7.6 2.5 4.7 s.a
T2 5.2 7.4 2.4 4.6 8.7
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No.
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Table 18.
()

Srowth at Or near
Jasper, ilbarta

Jasner, .ilbarta

Jasper, .lberta

Banff? Jlberta

Tranquills, Brit, C2cl.
Tranquille, Brit. Col.
Tranguille, Brit. Col.
Tranquille, Brit. Col.

Upper l/issourl R.
Basin, lont.
Upper Missouri R.
Basin, lont.
Upper ¥issourl 2.
Basin, Mont.
Upper Missouri x.
Basin, lont.
South Platte R. Besin,
Colo.
Uintah Jaein, Utah

Uintah Basin, Utah

Upper Colorado <.
Baein, Colo.

Unper Colorado R.
Basin, Col~.

Upper Colorado .
Basin, Colo.

Unr Colorado R.
Bealn, Colo.

Mesa Verde, Colo.

Mesa Verde, Colo.
Colorado R. Basin,
Colo.-Utah

Solorado R. Basin.
Colo.=Utah

Teos, N. ¥.
3anta Pe, .
Santa Pe, N, 1,

Uprer Ao Brande, N, U

Uprer Rio Srande,
Unrner RUo Ops:r \,.'
Urper Rlo Trande, Il

.

Suadalune lte,, ¥, M.

PP

(&)

Correlation Coefficients, Growth vs, #alnfall
N

(5)

Entrance, albterta
Banff, .lberta
Benff, albertu
Banff, alderta

Tranquille, 5rit. Col.

iamloons, %rit. Col. -
Tranquille, 3rit. Col.
Kamloops, Brit. Col.

azrie. Collere, llont,

Central Jivision,
Kont.
acric. Collere, lont.

Central Jivision,
lont.
Danver, Colo.

Colorado . Dazin in
Utah

Coloredo R. Nasin in
Utah

Steanhoat 3rrines,
Colo.

Ur~ep Sxlomic R
Daein, 4- ta, Indax
3teamboat Srrinse,
Colo.

Uprer Coloraio .
Baein, 4-:ta. Index
Durenszo, Colo.

Juren~o, Seclc.
Coloralo . wein,
yeta, Indax

Colorado . Nasin,
¢-Sta. Inlex
Colorads R. Besin,
g=3ta. Index
Chacon, N, X.

lsrth RUo Srande, N, I,
Canadiun Uver & N, L.,

janta ¥e, N, I,

North RUo Srande, . i
‘anta Pe, N, L,
3anta Pa, M, N,
North fo Srante, V. !,
cgm.‘!'ian Uwer & U, B.,

e .

Clonderoft, Y. M.

interval

1913=1947
1018=1947
1565-1944
1695-1944
1914-1944
16906-1744
1914-1944
1E95=-1¢44
1795-1647
1686=-1947
1095-1947
15¥6-1947
livi=1v44
levz=1947
1692=1947
1v10=1v47

1910-1447

1610-1947

1510-1947

1ovf=1947

1uv5=1947

1ryhelS44

lev5=1944
15vS=1941
1910=1941
1¢10=1641
1910=-1941
1-¥2=1941
1v10=1%41
1¢10-1647
1562-1941
1510-1941
1910-1941
1952=-1941

-

(8)

July
June

.56
.45

.36

.54
.55
.60
.46

.51

.mm| ”i X, 1695-1941 .64

2=-yr.
July-
June

.28
.25
.61
.66
.49

24

.37
.46
.28
.53
.51
.36
44
.41
.41
42
.41

(10)

.68
.49
.48
.36
.64
.69
.54
.64
.78
.51
.54
.58




g
1
(s) (7) (8) (9 (10) (1) (12) (%) (14) (15) (16) (17) (18) (19) (20) (21) (22) (1
July §3;- July; Aue. Oct. Oct. Oct. Nov. Nov. Nov. Jan. Jan. Jen. I:I Mey July

Interval  June June July July April June July april June July June July Aug. July aug. jent.
1918-1947 .56 .43 .63 .61 .24 .55 .58 .20 .57 .61 .42 .52 .52 .57 .57 o4
1016-1947 .45 .28 .51 .50 .23 .39 .46 .25 .79 .45 ,17 .25 .24 .30 .23 o0 :
1595-1944 .36 .25 .31 .33 .35 .39 .29 .77 .36 .28 .18 .12 .09 .06 .02 .- ?
1695-1944 .72 .61 .72 .66 .16 .52 .55 .20 .52 .54 .5¥ .61 .60 .50 .50 o2 %
1914-1644 .54 .66 .50 .45 .24 .52 .48 .21 .56 .54 .62 .49 .47 .35 .22 ., % .
1696-1944 .55 .49 .49 .44 .25 .40 .33 .20 .41 .35 .29 .35 .26 .14 .07 -1
1914-1644 .60 .71 .60 .65 .30 .66 .6E .22 .63 .67 .73 .66 .65 .56 .44 .08 f
1690-1944 .46 .34 .50 .45 .02 .24 .2 .07 .17 .1 .36 .44 .37 .38 .27 «08 ;
1°95-1947 .59 .74 .61 .57 .26 .49 .51 .12 .4C .40 .4 .75 .35 .35 .36 R
1686-1v47 .85 .74 .64 .57 .37 5% S0 .26 .46 .43 .48 .4F .45 .27 37 26
16¢5-1947 .53 .63 .57 .55 .06 .46 .52 .00 .42 .45 .42 .47 .47 .52 .Sl o35
15¥6-1947 .55 .64 .58 .54 .19 .51 .52 .10 .44 .48 .51 .54 .54 .50 .81 =7
lowz=1v44 .58 .39 .54 .54 .29 .49 4B .20 .42 .79 .41 .40 .72 .27 18  e."
levzelv4? 77 .79 .77 .76 .é5 .69 .65 .51 .56 .55 .50 .50 .43 .41 .29 0%
1692-1v47 .73 .76 .72 .73 .66 .70 .65 .54 .56 .58 .51 .52 .46 .59 .44 .22
1vl0=1947 .68 .62 .71 .71 .42 .45 48 .%2 .26 .40 .72 .27 .38 .38 .38 040
1610-1947 .72 .67 .69 .66 .48 .49 .49 .36 .42 .3 .73 .23 .25 .22 .15 OB
1610-1647 ' 59 .46 .59 .64 .61 .56 .59 .54 .50 .55 .44 .50 .45 .25 .27 ol
1610-1947 .56 .55 .57 .60 .66 .60 .61 .e4 .57 .53 .51 .52 .46 .11 .15 o1 E
15951947, 79 .66 .78 .77 .74 .75 .75 .82 .82 .8 .59 .61 .54 .46 .25 .07
lovb=1v47 95 68 .76 .78 '.79 .78 .80 .71 .72 .7% .71 .74 .66 .51 .29 a1
1?95-15‘4; .82 .76 .83 .82 .72 .73 .75 .59 .3 .64 .49 .49 .46 .35 .26 .02

 leuselsac 78 .73 .79 8L .73 7 99 .8 .73 .75 .81 .63 .62 .43 .41 .o |
1698-1541 .64 .76 .68 .70 .81 .59 .64 .48 .49 .56 .41 .47 .48 .39 .42 Jdz
1910=1941 51 .37 .49 .48 .38 .47 .41 .27 .41 .34 .42 .24 .34 .19 .17 -, 07
1610=1941 .46 .46 .48 .48 .46 .48 .48 .17 .43 .42 .43 .44 .43 .25 .22 01
1910-1¢41 .40 .28 .3 .38 .24 .3 .34 .25 .37 .33 . .31 .39 .27 .38 07
1o¥2el9él .69 .53 .64 .61 .86 .88 .59 .61 .65 .56 .5¢ .50 .48 .18 .14 .7
1¥10=1¢41 .70 .51 .89 67 .64 .67 .66 .61 .68 .64 .66 .63 .82 .28 .30 <00
1610-1947 .57 .36 .54 .50 .50 .46 .41 .37 .36 .32 .20 .25 .20 .09 .03 ..o

1510=1941 .80 .41 .78 7% .7 74 .70 .67 .71 .83 .61 .56 .50 .20 .17 .18

f
y 1692-1941 .70 .44 64 .64 .68 .70 .59 .59 .63 .52 .S58 45 .40 .14 .11 -0
|
|
t 1910=1941 .52 .41 .51 44 .42 .49 .41 .45 .48 .38 .4 .39 .40 .20 .20 «1C

190%=1941 .56 .42 .54 .53 .49 .50 .45 .47 .47 .42 .41 .36 .25 .08 -.03 3
16598-1941 .84 .41 .58 .56 .60 .58 .52 .50 .49 .44 .40 .35 .25 .17 .03 03
| 1681-193v .52 .48 .64 .61 .52 .53 .87 .48 .4v .53 .32 .50 .48 .37 .30 2R
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Teos, N. X, ) 4 a,vm;l'tun Mver & N, e,
e sne
3anta Pe, M, ., ) 4 janta Ye, ¥, K,
Santa Pe, N, I, or North Uo Sranie, i. .
Uprer Ao Jrande, N, r ‘anta e, ¥, L,
Uprer Rlo rande, 7, e 3anta Pa, !, I,
Unrer o Apandta, 7, U0 ) 4 North RUo ranie, ", I,
Urner Ro Trande, I, ) 4 Sapaiian HUver & . 8.,
X, K,
Juadalune Mte,, Y, I, JF Clonderort, . 1.
fSuadaluve Mts,, M. M. ) 4 Carlsbad, . X.
Urp-l-s- 7ila R. %msin, bt Tucson, ~ri:on:
aPlz. =, K.
So. ariz. JF Tueson, arizons
So. ariz. ) 4 Tueson, arizon:
Eolman Puaf Ne Ko 123 Chaeon, He Mo
Holaua Tase, N. . } 9 lorth &lo Jrunie
Hol. ‘0 Fasa, . ke I3 Sentu Fe, . L.
Valusn Paes, e e ) 79 - L . . .
. - ——— = '-.-._-—_....._ —
Meens, Pairs 1 to 38
Montena:3.¥. Canals DP
Pr-1%
Colorado:Utah o
¥
NN
Arizong:ew liexico 4
PP
Aldl Pairs g
» . PF-lW
. L PN
b - Al
Weional Xeans All 4

ACVB=LOeY ' 77V
16921947 .73
1510-1547 .68
1910-1947 .72
1510-1547 ' 89
1620-1947 **
1ipfel94? | 79
15v5-1947 978
1#95-1&44. .82
L)
1225-1944. .78
15v8=1541 .64
1910-1941 .51
1610=1941 .46
1910=1541 .40
1-¥2e1941 .69
1vl0=1441 .70
1910=1847 .57
10821941 .70
1510-1941 .80
1910=1941 .58
1s07=1941 .56
1oe5=1941 .64
1661-192y .52
1091-193y - .63
1591-1950 .64
1500e18<1 48
1ilu=184l oS5
15.L=1941 25
1 9"-1841_ 41
€ palre «50
q " 54
v . L
s = i
3 * .61
g e
29 ° 62
. «55
a: . :ﬁgs
0 = 702

v

.62
.67

.ss

.41
.48
.50
.51

. 1
27

olv

o7h
o!'b
<35
76
<04

o4l
L

oS0
o4
<S4

801




LUvVZ=ave7

1692-1947
1vlo=1947

1910-1947
19101447

1610-1947

1ipfeld?

1uviel947

1rghelidd

1 vBelvas
1°vS=1p41
1910=1041
1v1N=164]1
1610=1641
1 ¥2=1v41
lolCelvdl
19101987
1:92e1041
1510=1941
191019041
1907=1941
1lv5-1941
1o6l=19Tv

1891=193%

1591=-1950

e - et e

1elU=1%-

1ilu=lo4)
1sit=1941

lei=1941

Pcel -5 ore ao

-
[

7Y « vy 70 « 0D
.73 .76 .72 .73 .66
.68 .62 .71 71 .42
.72 .67 .69 .66 .48
.59 .46 .59 .64 .61
.56 .55 .57 .60 .66
.79 .66 .78 77 74
.75 .68 .76 .78 '.79
82 .76 .83 .82 .72
1 .78 .73 .79 .81 .73
.64 .76 .68 .70 .81
.51 .37 49 .48 .38
.46 .46 .48 .46 .46
.40 .28 .36 .38 .24
.69 .53 .64 .61 .66
.70 .51 .59 .67 .64
57 .36 .54 .50 .50
.70 44 .64 .64 .68
.80 .41 .78 79 .77
.58 .41 .51 44 .42
.56 .42 .54 .53 .4
.84 .41 .58 .56 .60
.52 .48 .64 .81 .52
.83 .50 .71 .68 .56
.64 .51 .71 .68 .98
T8 5l 55 W01 eiB
o36  427 47 55 W56
25 ol9 Pt €5 0¥
Ml 37 2E B2 48
» > B S €
. o798 o5 72 71 .57
s 23 24
.81 o4l 59 57 54
. o598 46 64 .01 .52
e RS
b o4 «0F «71 JU¥
015 544 L0166 .00Z 465
«702 201 708 A6 886

«-ov 0D
.70 .68
.48 46
.49 .49
56 .59
.60 .61
75 .78
.78 .80
.73 7%
.77 .79
59 .64
47 .41
48 .48
.38 .34
.68 .59
.67 .86
.46 .41
.70 .59
74 .70
49 .4l
.50 .45
.58 .52
.53 .87
.59 .71
.61 .70
ol W7L
(ST §
od6 30
57 o

;47 edd
47 o1
«30 o0
S9 04
ol Y
«S57 54
o5 o7
00 oS0
o0 oud
b WUl

oDt v

.8
.48
.27
.27
.25
.61
.61
.37
.59
.67
.45
.47
.50
.48
.54
.59

€«
e
L LAP

oid

.43
.37
.65
.68
.36
.63

.46
.47
.49
-4y

.80

.“
.40

.42
.44

»
e

v e
.51 .52
32 .M
.23 3
44 .50
.51 .52
.59 .61
.71 .74
49 .49
.61 .63
.41 47
42 .24
.43 .44
.24 .31
.59 .50
.66 .63
.29 .25
.56 45
.61 .58
49 39
.41 .36
.40 .35
.22 .50
.44 .59
.48 .59
;7}- 70
PEPN .7‘.T
% 56
i 53
o oY
o1 “
w1
o0 «Q
.42 ot
.‘f o4
B 5
et PR

.46
.38
.25
.49
.46
.54
.66
.46

.62
.48
.34
.43
.39
.46
.62
.20

.50
.40
.25
.25
.48
.52
.51

ot :
Y
ool

-0

enu

TR
ev
o0

.‘l"l

39 .42 oiZ

19 .17 -7

.25 .23 | |

.27 .35 07

.18 .14 .ol ?

.26 .30 o0 j

00 03 .0

14 .11 2"

20 A7 .18 1

.20 .20  .1C j
:

.08 -.03 i3
.17 .03 o F
.37 .30
.36 .25
a2 .28
86 i3
b ol
o= o4l
wd 0

S ¥

PEICI 5
oM 25
P A8
oM
«21 olo
n? 30

20 end

b sl
36 W31
e ld 200

47 1l







A Ll LJ A LA L4 -

FROM FIRST OF JuLY AUG SEPT ocT NOV. DEC JAN.
TO JUNE 30

wem | PINE SERIES
—-= B8 NORTH DF SERIES
- ©& CENT. DF SERIES

I3 SOUTH DF SERIES
60 -

58 -

50 -

A5 -

40 =~

& 4 4 - ' 4 '
T

AJ e Al T \J ' L T

FROM FIRST OF: JuLY SEPT NOV JAN MAR. MAY
(PREC. YR) ro JULY 3/

ss -
50 -
a8 -
40 -
38 -
30 -

20 =

A s L - - A A ' A ' L r -

Fie. 21. The coefficient of correlation of growth compared with'
various rainfall intervals










Teble 164, Reinfell for Yeur Endine June 0. Inches

Spokuae, Deaver, . Sente Yo, Tueson,  So. Sosat goent. Sigrra
Nevade®

Yoar LU E Sole. N. Mex. Arizonsd Runee, Cal.
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1683
1eve
lee7
leve
lew
1900
1901
1902
1908
1904
1908

1907
1908
1908
%10
1811
sz
181
191¢
1918
ivie
vl
1818
LY
1920
1%zl
122
pLE
1924
1928
1926
1927
1928
1829
1o
il
1932
193
19%
1938
1838
1937
1938
15
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Table 19B. Ruinfull for Year Sadine June “C.

Cent.
Dl'..

5 !.':ln:eo. n;.r"m.ou 1. l-li
. Ate® BeC. inston” Nomte
e 18.18 .- wes
e 17.1¢ B.48 -
e 2C.%0 v.oe L
e 2o.66 1r.%0 -
= .07 6,860 -
e 8.5 it ———
s 2L.BY 9.6¢ see
oo 2. 10.1% e
— 22.96 7.7 =
e .42 15.8% —
e 15.14 5.64 -
e 1s.26 .87 —
== i9.52 .81 =
- 24.17 .6 —
—— 18.75 7.%8 ——
- 19.82 E6.90 10.13
== 17.%8 e.e? 1.88
— 16.43 10,99 12.1%
o 21.8¢ 14,21 r.00
- 16.%2 10.80 lz.z2
o 20.20 10.72 14,85
e z6.52 1o.4z .
—— 1v.82 .7 i0.24
1.2 1844 B4 7.68
$.75  18.55 1l1.14 11.02
20.17 20 7.45
17.17  1s5.84 6.07 lé.2¢
12.29 14.64 e.6¢ V.42
ir.9% 1818 11.20 13.45
11.46 18.62 10.11 .51
18.08 1E.5%¢ 12,78 il.%
20.90 1s5.23 .68 §.50
22.9%  17.29 12.%8 12.51
24.01 22.85 14,90 10.00
19.18 189 e.s 8.1
17.46 19,22 .72 6,18
19.48 4.7 7.2¢ E.34
17.84  16.81 24 1z.63
22.19  18.82 e.31 11.5
A7 16,66 $.04 8.6
3’08 17.1e .42 11.00
20.68  14.30 1z, 1.7
11.81 12,47 3.4 12.04
i7.28 .8 6.4 2.5
18,64  14.7%  l4.8% .75
15.21  1s.51 B.M 1s.52
1e.84 15.12 V.5 20,35
18.80 17.e" .72 15,90
0.7 1A, 1n,0e —
.08 1.0 L e
18.88  x0.1¢ — -
18.13  z21.s2 - .’.-
it S
-— 16.91 -
- 20,28 e
.61 1696 1008 1149
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Bur. of
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0.1z
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.20
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.6l
.04
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1v.64
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e.92
€.78
6.54
o.9
8.29
7.5z
e.ef
T
4.54
5.97
7.14
6.47
8.58
.47
c.23
6.18
6.3
7.70
5.5
5.04
4.7
5.19
6.05
3.68
4.3
7.8%
8.34
7.57
5.99
S.48
6.67

6.32
6.54
8.zl

5.87
s.e7
S.48
s.70
6.0
.58
4.69
.64
S.29
7.83
7.20
4.9
198
s.01

4.35

3.4
2.9¢
5.78
re
4.9
.38
4.30
6.41
T.7%
4.58
€.40
6.23
s.668

.40

S.92
3.6

e.27
4.0
4.27

2.9%
4.70

4.18
2.7¢

s.38
1.8
S.16
4.52
T.a
.7
4.31
L
3.7
4.0
s.%
S.29

18T

Colorudo

atlee hrn‘u Del Norte at

.70
13.30
16.43
10.85
16.22
l.48
14.%5
$.60
2%
15.08
1s.81
18.83
z2.74
iz.e1
23.14
1s.01
1s.42
19.44
14,37
20.74
1r.64
iv.1¢
2.7
le.09
1z2.60
21.%0
zx.08
8.7
18,71
14.5¢
i3.40
16.18
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7.6

1s.21

e.o
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il.e7

s.92
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1412
14.10
i7.96
1l.44
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13.61

1.2
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le.03
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1.54
1.98
J.88
l.26
..

1.6
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3.%0
2.7
1.00
2.80
1.78
2.8

1.8
1.20
1.40
1.8
2.20

c.3%
l.z8
1.04

.97
o.88
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.47
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1.18
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S. Californis

Species

EFEREEEE
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with Woter-Ys.r Runoff
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-
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Appendix A, Loecation Sulde to lempled Itetinons, T hle 1

1 == C4V. ¢ &l N o7 (cesnel, B.2., on Prince Seores road.
OML. About 5 al N of Willisas Lake on Juernel rowd.

S.== GAL. W and W of Alksl!l Lake, D.C.

4 == O, 4-3 ml by windling road W of “ranquille Immetoriu=, 9,7,
S = JSP, aAbeut 3 mi, elong Pyramid Lake roe! froa Jesper, alta.
ATK. Slopes sbove lLake Agnes, Benff Natiomel Park, alta.

¥, Tuanel Mountais at Benff, Alta.

BXY. Near Power House sbout 2 mi. from Banff, Alta.

B

DR,

+ A% milepost 2 on Banff-Jesper Righwmy.
« Lizsstons quarry nesr Exshaw, Alta.
1l == OVR. 8«8 mi. OW of Vernon, B.C.; grenite.

12 «= OPN, We=facing slopes adove Okadagen lake adout 10 al. M. of Pen

tHeven, B.0.
13 =~ ORO. 0.2 al, 8 of Chopaka, Weshington. -4
1€ == OKX. Toats Ootlee, 10 al. ¥ of Conconully, Weshingtoa.

18 -~ REPR.Quarts Mountais Lookout, 10 mi. SE of Republic, Weshinmgtown.
16 ~ WEPl.Near Junetios Quarts K in end Republic-Grand Coules roed.

17 .- m.,-u. Gresk mear Winthrop, Weshington.
18 == ¥WETe Pipestons Ounyon mear Twisp, Washington.
19 =~ WSS, 8 mi, § of Missouls, Meat., on Bwy §3,

B0 -~ SUL. 4% Jem By ©3 aad Bitterrcot Eeet Pork Roed near Suia, Moot.

B -~ SMRa. About 10 mi N of N.Pork, Idaho, on Bwy 3.
28 ~ S, At Y. York, Idsbo.
85 -~ 8s. 18.8 uil 8 of Salmon, Idako, on Mwy O3,

== KET. Near Sewtooth Nationsl Forest,
d L) ¢ ? am, Idaho.
- KW, u.a =i WR of Ketohus on Sun Valley (Troil Creek) road.

B8 -~ E¥M. 5.8 &l NE of Ketohum oa Sun Valley rosd.
2% -~ THTe. 18.0 &l § of Woran lake, Wyomine, oo Pwy 287,

88 -~ T¥e. 9.6 ui ¥ of Vietor, Idsho, on Bwy 22.
29 «= TEs. 19.5 mi 8 of Jeckson, Wyoming, on Fwy 189,

30 «= WEL. Moar sstvesce to Neless Nat. Porest, on Hauser Lake Road NE

P Bslens, Meat.
B o~ TOW. 18 mi. W of Bey 89 on Buy ¢ to Townsend, Meat.

82 -~ TOW. 0.8 mi. B of entrence to Helens NMat. Forest om Bwy € frem

8 - . 'L-..-ﬂm. Noat., on Bwy 108,
34 == DIV. 3 md. ¥ of Divide, Meat., on My ¢S.

--u-‘.‘m..m.m.momanm. 0.2 mi W

36 - LIV, ﬂ.ﬂum-m..-u-.
S «~ 0MD. 5 wi. ¥ of Nammoth Not Springs, Yellowstome Net. Park.
58 — DIL. /iove Big Sheep Ranger Station 6 mi. SW of Dell, Moat.

88 - Dllw. 10 mi. Wy vad 2¥ of Big Sheep Ranger Station.
@ -~ LAS. W of Papo River above Middle Pork Renger Station
aad SW of tion on switehbsok roed.

of Larasie.
2 - W, ld.-wl’m:mumﬁumu‘?ln
0t Park, Coloredo.
43 -~ IDS. About l..d ld!“bo Sprines, Colorsdo, on Wwy 40.
44 == FW. 7 =i S of Jéeho Springs oo Nt. Bwvena rosd,

48 ~= FiEw. 1 =i ¥ of lake Osorge, Ccloredo.

‘48 -~ ERT. 0.5 mi on Bwy 84 R of boundary of Cochetops N.F.,

S of Amtero Jusetion, Coloredo.
4Y -~ FImn. n.nu.-nu. on Pikes Peek roed.

48 = SPla. 2 mi 8 of lake ".-’3 Colarsdo, on Eleven-'"ile Cenyon roud.

4 -~ Sal. ¢ mi E of Salide, Colorede.

80 =~ LO0s. 29 mi NE of losan, Ttsh, on Fwy 86.

Sl = LO%W. 13,4 mi WX of Ttad State Asr.Coll., Logen, on Fwy 69.

S8 ~~ SIC. Vesr Sospstone Ranger “tation, ebout 1€ ml ¢ of Tamas,
.un‘m.

8 -« SmLS. avout 1 =i of station 82,

\

Ly -e

50 -~
€l e
62 -~

6 ==

76 -~

9 -

96 -~
7 -

238323 23 ge2¢3
! ;
_ll_!l!!

B

28888

B2k 3

v r
e

%

7

OUNn.
o] .

.5
Colore

DoL.
NDU.
DUR .

¥Qas.
BRYs.

o . .B

Atout ¢ ai. NE of iinedsle, Wycalar, on Pre.ont lLake roed.
0.8 mi. % of Middla Finey Lece, Wyomine.

S 10, T 1S, R1VE, N of Vernal, Utah,

318, T 23, &k 22K, N of Vernsl, Utgh.

3.5 nl. ¥ of Clark on Summer Canp (Se~*“ouse) road.
on in error in ref. , Tadle 1.

Above Spring Creek sbout 1.5 mi. 5 of Hot 3ulphur Sprines,

Kiln Creek about 1.5 ai. % of Aedeliff, Colorsdo.
€ mi. € of Bugle, Colo.; cliffs N of Hwy o,

1.1 mi, W. of Mele, Colo. Oypsum cliffs S of hwy.
At White River N. P. boundary on Pwy 172 S of Carde ‘iale,

£6.¢ mi. E of Ounnison, 2olo., on Bwy 50,
1.0 mi. NE of Almont, Colo.
1.3 al. W of Lake Fcrk bridge on Hwy 50.

rrur s Folnt, Black Canyon of the Gunnison Nat. Moa.,
°

Dry Can., etco:t & rd4, L of UcFee, Coln., or Dwy 145.

Adbout 33 al, ¥ of Durengo, Colo., on Bwy 550.

Dyke Canyon sbove Trimble Springs, Colo.

Earl Morris' Telus Village Ruin peer Trimble Springs, Colo.
E wall nesr mouth of Nevajo Canyon, Mess Verde lat. Fark,

Spruce (Campfire) Camyon, W of Hg. sres, K.V.N.F.
Spruce Tree Cemyon, st Hg., N.V.N.P.

Pewkes Canyon, M.V.N.P.

11.6 ai. S of Montioello, Utah, on Bwy 47.
Bryce Point, Bryce Canyon Nat Perk, Utsh.

PRTw. 0.5 mi, I of entrence, Powell N. P., on Bwy 12 7 of

Bryce Jet., Utah.

BETe. Near aonr rov-est limit Tropio Cenyon roed, Eryce Cenyon

N. P., Uta
3.5 mi. SE of Ceder City, Uteh, op Bwy 14.
0.5 mi. ¥ of E Checking Station, Zion Net. Park, Utab.

Kear Osk Cozyon Ranger Sta., sbout 6 mi. on I rosd from
Jacod Lakc Renmser Sta., arizone.

-~ KBBR. About & mi. S of Jeood Lake, Arizona.
POR.

l.: cliffs E and S of Forestdale Ruin, Porestisle Creek,
Ariz.

San Praneisco Iu.. W of Lune, N. Mex,, snc ¥ side of
pass on ‘!z

Adout 30 N of Sea Carlos, arizons, ia sewmill crems.
S of Mogollor Rim on Bwy 666,

N of Clifton, .riz., on Hwy 666.

Ridge west of Mogollon, N, Mex.

Just E of ou scwmil] et crest on mountain roed £ of

Mogollon, N. Mex.
u-.:.gu. Cliff Dwellin.- Net. Mon. N of Silver City,

Swift Treil roed to Hel!l wraph Pesk, Oraham Yte., .riz.
Pine near Ladybug Seddle, Douglas-fir st Turkey n-'.

Onion Ssddle, Chiricehue Mts., arizons.
above Rustler Parx, Chiricehus Mte., arizons.

Head of Bear Canyon, Sents Csteline Mts., irizons.

Near top of Mt. Lema’n treil sdove Sumrerhaven, arizons.

Near lower limit of Diugles-fir sloas Foride Canyos treil
ebove Sante Rits Exp'y. Sta., arizoca.

Heed of Plorida Ccnyca, Sante Rits Mis., Arizoba.



1"y =- "WG. Spring Gulek Canyon, Colo.

"99 -- orM. S 1/2 817, T 6N, R 101W, Dinossur Nst. Monumnant,
» BIN Co}{ndo-lﬁahx CCL—bu.‘V.'-uhzl!tol by the ‘niversity 140 == PI3. .bout 8 =i, NE on liwy 160a.
100 -- UIN, :{ s:}o:ag: ::‘r;:?,. Utab, on Menilo roed. 141 == FT™. Rollinz hills K. of Pt. Sarland, Cols.
101 == NWMe. Nine Mile Canmyon, Utak, edout one ml. E of junction 142 == ANT. 12 mi. W on Mwy 17,
SREES S ESe NG Seh 147 ~-- CEM. Echo Cliffs Amphithestre, sbout 15 mi. © of Cebolla,
M. Mex., on Pwy 84.

o, S mi, westerly on roed from 45.
144 ~-- TAO. Above Rio Fueblo, N. Mex., adout 1% al. W of divide
108 == NMw, 18 =i. W and S on road from 46. (Rolaan Puss) on'lhy. 3 froa las Vegus to Tmose,

Adbout 4 mi. NT of Indlan Cenyon Ranger Station, Utah.

104 == BT, 145 == TAOh. about one mi. W of Holaen h;s Senere de Cristo Mts,,
- . Indier Cenyon Ranger Station, Uteh. N. Mex. 7a ig 5¥Ee group in ag Bulletin 6(¢)
108 o Manz o e o 1942; 7b site extends the 7a ares for atodt a mile vo'u.-

106 == SUN, One mi. N of Sunnyside, Utah. ward slone the roed.
107 -- SUN, KE of jumction Whitnore and Beur Cenyouns N of Sunnyside, 146 -~ PEC. Nr Glorieta Pass on Hwy G5 5.W. of Pecos, N. Mex.
Utah.
147 -- PECs. Shallow ecenyon in mesa sbout one =i. W of Hwy 55 apd
108 -- . Near Rain gage 3, Ute Indien .gency, Utah. 5 al. S of Pecos Ruin, N. Mex. Tnis is SF&s group in
Tree-Ring Bulletin 6(4), 1942,

"L
- . School Section Cenyon, head of Eill Creek, Utah.

109 . . VS8 ! 148 -~ ALB. 3Sandie Mts., N. Mex., 2-3 ml. NW of Sandls Parx oo Hwy 44.
H9S Hille to S adove Hot Sulphur Sprines, Colo.

110 == . 149 -~ ,18n, La Maders Winter Sports ares, Sandis Mts. N. Mex.

ALY =c 0w A NEF SCRISR R Iy i W5 B 6 150 -- CCR. About one =mi. 8. of Clouderoft, N. Mex. Two specinens in
112 -~ E.0. See 3ite No. 62, this group froa site 13.

118 -- ErF. Near Rio Blanco N of Rifle, Colo. 181 -- CCR. ?er:::m L?O:::tl_'?.x'::“::ro-r:ia.""“' N. Mex. Came

AAA e A SRS ERISS MRS - 152 -~ gUa. Ouasdalupe Mte., N. Mex. Nr. zouth of Devils Den Cenyon S.
118 -= ASP. 11.6 =i, MW of Asper on Bwy 82. of X1 Paso Tep.

116 -~ BRYw, See 5l Ne, 78. 158  -- gUa. ‘A'?ol-l:'(.).s =i. 8. of Dark Canyon Lookout, Suadalupe Mts.,
T siie. Wieigare Bosi ¥y 154 -~ MCD. lt.. Locke, Texas, site of MoDonald Observetory.

S SRS Wk SIS O ORI 155 -- BMN. Buot Springs Area, S. of Hq., Big Bend Net. Park, Texas.
R WIS SURRy) DAl oe Ty, SR 156 --- TAH. 2 mi 5 of “lendrook Inn, Weveds, fscizs Take Tahoe.
DROIGININL (P SRR, M TSR Doy (. 157 -~ MOWE. Tioes Para rosd ¥ of Yosemite Mati~-1 Park, 1.5 &l 7 of crest.
" - ¥VRa. Near bheed of PreteaCemyon, M.V.K.T. S G O B k. S 1 b

i - o= PSRN E- SL S ., S, 159 -- ¥ON1. ST of Mo70 Craters, rtout one i ¥ of ol* s~wmill.

'&a -- MVRa. Bear Hill's Cebim, Puimt Lookout, M.V.K.D.

124 -- MVRw.  wetherill Mess ¥ of fug Mouse, N.V.K.P,
125 -~ MVRs.  See Site No. 72, 160 — VONs. Northern sres of Mono Craters, Zalifarnls.

186 -~ MVRs.  See Site Ne. %4, 161 -- YOSh., N and I of Tensya Leke, Yos-zite X.P.

189 = NVRs. Twin Trees Aree, M.V.N.F. 162 =- YOSw. 0.8 mi sbove Wawone Romd Tunnel, Y.X.P.

128 -- MVRs. ¥ side of Sode Cenyon opp. Beleomy House, M.V.N.P. 163 -~ YOSs. Ridge ¥ of YWawora Ranger Stetiom, Y.N.P.

129 -~ BTA. Bear Betatakia Ruim, Arizoms. 184 -- OW¥n. Sherwin Sumait, sbout 20 =i MY of “shop on Pwy 295,

180 == DFI.  Neer Fluted Roek SE or Chinmle, Arizonas. 165 -- CRi. 0.3 ml ¥ of Charleston ¥t. Lodge. Spring Mts., Nevade.

131 -- DFI, About 6 mi. W of Ft. Deflance, arizons, on Sawmill road. 166 == LWow. 3:32;;32.':.’3:"1"2‘3 Z.“;fé.ﬂﬁi: Renger Stationm,
152 - zom, 7 mi. 8 of Bwy 66 on Ft. Wingste rosd, N. Mex. " 167 -- AWa. L.".’,“;.".‘:l'c.“n}ti”il;'i‘é._m Mt. Lbout 7 ml W of

198 - om. Near Bright Angel L. 0., Orend Camyon Nat. Park, arizons. Leke Aughes, Califoraia.

354 = s, EQ), G. C. N. P. 168 =~ AWle. Mill Creek Divide, about 10 mi S of Vinsent, Cel.
Jr— Luse Pase ¥ of Luss, N. Mex. 169 -~ :"e. Los Angeles Crest Pwy seer ¥t, lawlor.

136 - §U, Chicago Mat. History Museum SU site, N. Mex. 170 -- BRNa, ;:f‘;:::g_‘:‘::.:r;hu T of Ble Near Ranger Station,
157 - Por. About ¢ d.-l.:: :&h:k.m:“‘“ Pf"‘m"" Uaiv. 171 == BRMn. 0.2 to 2.5 m1 ¥ of Bie Resr Renser Ttation; N of rosd.

172 -- B9Ns. Near head of Siberis Creek, 77 of Bie Resr lakc.

178 == JaC. 0.5 to 1.0 m! T of Yeen Camp Sumait 74 X of
San Jecinto, Cal. v

174 == PAL. 2 =i on Palomar ¥t. rond above lunotion wit: Nighwey
15 mi ST of Pslo, Cel.

175 == JUL. 2.5 mi ¥ of Jullan, Cel., on Bwy 78.
176 -~ KDs. lufu near lumber cecp st El Salto, Dure State
Mexico. it '

Near srest of Namtack Ridge roesd 8.0 mi. froa U.i. camp.

F
!
i

177 =~ MXDe. Quebreds de la Hulseebe, sbout 15 mi. W of Kl Selto and
eseversl miles WSW of side cemp st Cempans; lat., long.,
end elevation of groups 2 to 5 represent rough estimates.

176 =~ XXDb. Logs serpled in lumder yard ot K Salto.

17 -- MIDe. Quedrads Chapultepec, about 8 mi, S of Kl Ss'to.

i80 -- MOM. Cueve Orende, sbout § mi. westerly from Desierte de
Los Leones Monastery.
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™he erth 1adlses 1n Table £ are 0% tw ty,ea. Yor
slmost sll buslno stand il @l er th ‘en Ftatos are L oulated
1n per @91t 0f the wes trend (e.r,, the v.lue LluU ri =anonts
the meun oF a1l 3e.oures fter re.wv,l Of re treut); anless
otherwise st.t 4, tha lates is of thir type. Por »o o locsliities
and resions, slso, year-by-ye.r .veraees of the rlug-wlit's ta
®a ere tabuleted. The laportunt propesty of st tistiosl howo=
genelity 1s charscteristic of the lutter type of serice, len L»
based o4 ecatiouous records fro. tie 50 @ Lrees thr athout the
entire learth 5f tie loader, exeept for alnor adjusteents et the
GItreme ‘utes 1a some osses. Refersnce ahould te mudn to Lhe
locsticn dets of Table 1 to Judge what portions of the varlous
river basine are representated in the indloes: 1a .il cuses
the upper basin, in rome only the bewlwuleis arees.

ae & S0a2 Of Willlaas L.xe, alcall Lake, aad tie twd Tren-
quille groups. Homogeneous 1702--. Fig. 1.

B. Nomogensous 1860--. Fig. &,

€. A mesn of four Douslas-fir stations 1o the lasedi.te
vielaity of Baaff. See note oo TPle. 2, sbove. Homorensous
1800-~.

D. The N. Central Wushiagton index of Ple. 1lv. See aote
on thet flgure.

E. Cae tree at Ketobus Bast precediug 1372, two (KETe and
KETa) 1372-1387, three (one froa BNs), i360-1477; wesis of
Shres S00-year OF groups sveraged, then standerdlized, 1470-1980,

for & homoqeneous series in that interval, basel oa Al trees.
0. A mead of the individually standardized series of

Mg 4.

H. A mean of the ilndividuslly standerdized series of
Mg, 4.

I. 1 tree, 1336-1369; two, 1370-1514; three, 1515-174%;
the average growth of slx trees, 1750-1946, was standardized
for s bamogensous series iz that interwal.

J. Ome tree ot ldabo Spriocgs L427-14Wv; & welghted aversae
of the two standardized series of Fig. 5, 1500-i0W%; the nomo-
geoscus 1944 index oaly for 1700-1%44.

K. A mean of the individuslly stend.rdized series of
T 8.

L. To derive this index, consecutive three-year Jsans were
derived for each of the archasclosicsl series plotted ia Fir. 20
and b unwelghted average tuken; & welghted . verage of the .iviag-
tree series 1o Pig.ld was slallariy obtalned; ia the reglon of
overlap of these two sub-indloes wvarying walohts were wppliesd
%0 derive the final Sesn. 4 26ro yeur has been introduced for
sontisuity; thus the firct value in the teble 1s at =58 4.0,
or 8¢ 8.C.

0 %o U. Por somposition see note ia Mg, 14 sdove,

¥. 11 trees in N. X, Uteh, & jn the Usrer Coloredo dwer
Basia, 15 at Mess Verds.

¥, X. NMeans of the ladividuclly stendardized series of
Mg 12

Y. The three-ares 3san of Flz. 15, 1440-1749, the flve-

ares mesn 1850-1981.
Z. T™e P, Oarland scrles of Plgo. 1S,
A, AB. Pig. IS,
AC, AD. ®ia. 17.
AR Pig. 19. This series 1s » Sesn of 16 trees co.lected
u ;:;:n and intividually standapdized ty the writer
AP. Plg. 19,
A%, AN, Pig. 18

AI. The £1 Salto groups of Tetle L=, See T8 10:iib, lvde.
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