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The Lost Forest Is located in te Christmas Lake 3asin
which has formed a lake under wetter climatic condi-
tions.
The mean annual precipitation In the Lost Forest ha
been approximately 9.5 Inches for the 60 year period
begin:iing In 1901. The climate is further charactEr-
ized by low humidity, low winter temperatures hh
suner maxima and low summer minim.

turIn, the past six hundred years the effective precipi-
tatlon has been much as it Is today. The most severe

drought during the past six hundred years was from

1920 to 1936.
Ii.. Ths climate was much cooler and wetter during, the 11s-

consin ,1aoia1 period but gradually warmed up and be-

ceme drier until about evan thousand :rears ago. A

warm dry period, the hypsithermal, persIsted for
approzimaely three thousand years. The dry and warm

trend was reversed at about four thousand years
toward tiie cooler and warmer climate o' the present.

5. The climate of the Lost Forest is not substantially
different from that of the surrounding area.
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Heavier precipitation during the piuvial period pro-
duced a lake which covered all but the higher portions
of what is now the Lost Forest,

Sediments deposited in this lake characterize t±e soils
of the Lost Forest and vicinity. The finer sediments

of the lakes have resulted in soils of low permeability.
Sands blown from the lake beds and stiores have over-

lain the soils in Lost Forest,
The Lost Forest sands provide more efficient moisture

absorption and ztorae than do soils which lack a
covering of sand. Low temperatures and shifting sands

are more unfavorable for herbaceous plants oompotLng

for the moisture than for ponderosa pine trees.
There are two Artomjsja. dominated eoiiunities contigu-
ous to tae forest. The forest contains fIve separate
conmunities. ¶Pwo of these, Ponderosa pine--3itter
brush and fdaho fescue--Juniper are probably clinax.
The other three forest communities are characterized
by the relative densit of ponderoa pine and juniper
in the overstory since their unerstories appear to be
badly disti'rbd by shiftin sands. The two Artemisia

oonunities are associated with lake-sediment soils
while the arboreal communitirs are asocited with the
sand s.
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The thpact of modern man's use of the land and vege

tation is outweighed if not obscured by natural
chango produced by shifting sands and 1ae levels.
The presence of pine pollen in . aza!fla pumice sedi-

3nts indicates that the forest existed near its pre-
sent locality, at least as a few trees, approximately
6400 years ago.

he forest has been in existence at least on the
higher points of the area since the late 1iseonain
6lacial period.
The forest has been maintatnin itself as attested by
the young seedlings of any aces found in favorable

cites throughout the forest. 3ome reproduction

occurred even during the drought of l920.l936. t5-

production occurs iost frequently under gray rabbit
brush plants. in the sands this shrub protects seed-
lii i fro!n winds, high soil temperatures, low bthnid-

itles., and excessive soil surface dessication while
leaving isture adequate for seedling develoment.

eds fron the Lost Forest germinate quicker than
seeds from other sources. Lost Forest seedlings do

not appear to show superior survival ability under
'. soil noi.sture stress.

ture ponderosa pine trees can survIve for ions
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periods of time on sites too severe to permit repro-
duction under iormal weather conditions.

It can be concluded that the fofest is a relict of
previous forests which covered ost of the non-inundated
area during:, the isooniii lacia1 porod. Favorable
moisture conditions in the sands have permitted the pine
trees to survive on low Precipitation while forests
disappeared from the soils not favored with a sand mulch.
B10 evidence ias found that the trees of the forest have
adaptations to loirer moisture requirements for their
physioloL4Cal processes altough rapid germination of seeds
may be a enetic attribute. Constantly shifting sands have
prevented the ve-3tatjon from reachjr" a climax in ost of
the forest. The two stable ooiiimunjtjss which do occur
siould be classed as edaphic climaxes. Crazing and other
land uses hwe had some 3ffects upon forest but tkese
are relatively siaii when coupied with the natural chnes
produced by shiftini: &nds and clinatic fluctuations.
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fhe Lost Lorest is a disjunct stand of ponderosa pine
approximately 9,100 acres in size and is located at the
eastern end of Christmas Lake Valley, a pluvial lake bed,

in the northern part of the Great l3aain in Lake County,

Ore6on. It is approximately thirty-five miles within the
ebrueh Desert tro the nearest ponderosa pine forest

to the west.
Precipitation for the general area in which bhe forest

is located is approximately 9.6 Inches and the local
topography is such that a local variation in precipitation
is extremely unlikely. An analysis of weather records at
a station four miles from the rarest durIng the years
190619l6 and the records of other weather stations in the
teneral area indicate that the Lost Forest is not situated
in a peculiar local climatic province. This is also borne
out by xeric eetation associated with the ponderosa pine.

A study of rowth rings of trees in the Lost .rest
and in the surrounding area and correlation with existing
weather records Indicate that the present climate of the
area 13 vor: similar to that of the past seven hundred
years. The tree rims record also shows that the most
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severe drought of seven hundred year period occurred be-

ti!een 1920 and 1936.

.4 stud of geological literature siow that weather

conditions similar to those of the present existed in the

area as Car back es L000 ars ago. Previous to this a

much drier aid warmer climate had persisted from about

7000 years to L.0C0 years when the cooler, wetter trend

began. During the last phase of the taconsin glacial

period at about 11,000 years the climate was much cooler

and wetter than at present.

The most conspicuous plant of the area is. big sage-

brush, \rtemisia tridentata, with A. cana on the less

alkalIne portions of the old lake beds. A. tridentata var.

Arbuscula is common on shallow soils on ridge tops and on

playas. .easewood, Sorcbatus vermiculatus is the most

common shrub on the alkaline soils. &ray rabbit bri:SL1

Chrysothanmus nauseosus and sticky flowered rabbit brush,

C. viscidlflorus are also found in great abundance throub-

out most of the area. In addition to these several other

chenopods also occur throurhout the basin but in fewer

numbers and much less conspicuously.

Associated grasses are Poa ecunda and P. nevadensis,

Sitanion hsterix, Elymus trlticoides, Stipa comata, Stipa

thtreriana r Oryzopsis hymenoides. Grasses found in the

more alkaline portions are Listichilis stricta, Pucinella
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nutaUiana, . lemxnoni. Other herbaceous plants were wooly

sunflower, Er&opkyl1ur lanatum, and many species of

Erionum, Liruw . Lupinus, 2enatemoi,, Eriperon. $everal

members of' the phlox family are also common. Russian

thistlos, 3aleola, kall. var. tonuifolia, evening primrose,
Oenothera . ap., euteUaria nana; Verbena Tourn.) L.

api, giant ryorssa, lymus condensatus are commonly found

on sand dunes and eroded lake beds.

he dominant woody vegetation within the forest con

sists of ponderosa pine, L'nus ponderosa; western juniper,

Juniperus oocientalis; bitterbrush, Eurshia trjdentata;
and occasionally, cutlea' mountain mehoany, Cercocarpus

ledifolius, The only dominant crass in the forest is

Idaho fescue, Fesiuca tdahoenats. Of arboreal species

only the juniper occurs outside the forest boundary.
Heavy razin by cattle and sheep from circa 1900 to

the 1930's and from circa 1915 to 1950 by Wild horses may

have resulted in considerable changes in vegetation but
these influences may be outweighed by the itnpat of

constantly shiftin sands and climatic fluctuations.
Timber has been removed from the forest by ranchers in the

enerai area and in a planned 1iht selective out. 3ither

of these ises appear to have had any profound effect upon
the forest but severe drought from 1920 to 1936, abetted by
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the western pine beetler 1endrectonus brevicomis, destroyed

many ponderosa pine trees particularly on shallow soils.
The soils of the forest and of the iiediatcly sur-

rounding area are characterized by two major factors. One

of these is the nature of the ancient lake bed which pro-
vides the parent materials for many of the iodern 301.1$.
The other major factor is the disposition of driftiz.., sands
from the dried up lake beds and lake shores.

The influence of sand dominates the ciiaractcristics of
the better developed soils particularly in their HAl? and

1731? horizons. Th have an even iore profound effect b
simply covering, the soil to consideraile depth with pure
sand. The sands so dominate the soil situation that
classical description by horizons is relatively ieaning-
less.

The species of plants and their relationship to each
other are also profound1 Influenced by the sand. Tue

shifting sands not only dterrine the tratifiation and
character of ooxnyi;nities but continually disrupt their
trends toward a stable or climax state.

The sands are reaponsiole for allowing the forest to
maintain Itself in a sub-mar,inal precipitation province.
The sand compensates for the low pre.ipitation through its
nlh permeaoility and its efficient retention of moisture
against evaporation.
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Veçetation asociited with ponderosa pine in the Lost

Forest end the veetatiol1 m!nediately adjaoeit areas is

typically xerio. It can be divided rouguiy iit S68L1

types or co!mnunites. These are T-D, a relativ dense

ponderosa -olne staiic with sparse uriderstor T-1, a juniper

and occasional pine cowiarn.ity rZt sli 4ly heaviar shrub

understor; T-2, a juniper and 4rteinisia tridentata var.

arbuscula cDmmunitr; T-3, an Upland S comiiunitj in w-iich

Artemisia tridentata predominates; T-L4., a saje conmiunity

grorin on the old lake lxd sediients and in. ihioh Artemisia

cana is usuall present and often displaces .. tridentata;

a Festuca idahoensis - juniper comunit; T6, dense

Pinus nderosa rowing on sand dunes, anc T' 13 i'inus

witia an understory of Purshia tridentata. Phe

Idaho fescue and the ronrosa pine-..bitterbrush communities

are the only ones having the appearanc3 of a c11'nax. The

T-O, or relatively dne pondorosa pine overstor appears

to be climax but understor'; ye etation has iiaci too iiiuch

recent disturbance for a roalitic luation of stah'lity.
The forest appears to be a r&lict of more extensive

ponderosa pine forect Nnich ws isolated by the late post

glacial la::cs rather than by cncroachiIf desert. r3ru8ro8&

pine pollen aion with the pollens of c henopo rasi and

poi.ib' -/ juuier were found in NIt. Tazama ash near the

center of the forest. vidence in nearby Fossil Lake and
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in other lakes of the 1eiçer basin corroborates the evi-
dence of a lake existrts', at this level after the berinriin
of the Fsitherimal interval.

lerrir the intrcductin soe exotic enery or
disastrous fire the forest will proLbiy continue to atist
an reproduce itself.

As a result of t:I.8 stud, it. ears tiat matt10
poncerosa pine can edst indiviial3 o sven in a forest
situation long peri,rd of tune witi fa loss precipi
tation than formerly assumed essential. Ponderosa pine's

wea1ess in aintaini.g itself as a forest and in :o-
ducin 1telf after harvesting uua1l Js in the oor

s..rvira1 characteristic of its 3eedUC . eec' are

unaie to su:vive except durin, infiequent occurre:ice8 of
several consecutive "wet" ears. Li t Lost; Forest the

moistire hol3irj properties o" the ands provide a neas
v .ich comp ist,s fo tis diad_ts. apid ,err tion
cLractor. ic o Lost orest ' s 1 r II - : :ble

iiicosites provided by cray rabb1 br' plants Lio ear

to oe factors i:i si;.rv.ival of t forst. It is probh1y
tbrou moisture aosorbtion aic1 rets.i.ing characteristics
of sand that the forest was able to ntan itself thro h

the Hypsitiermal period eLl the cli te ws sorrLe'that

wrmer nd cryer thar. the present.
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App -clix I

*Basis for projetioi from rernont i.i moar rat.o of 1reriont an.d C1Lf for ye&rs
1910-1916

v.

STE AJL)

Dec. J .

ro r,

1e. . >r.

i0< oaFT*

-tar Oct. , ot. To].
1960 .1414. .214. .314. .85 1.15 1.20 .76 .57 .05 .32 J .39 6.85l99 .00 .38 .63 1.07 1.07 .36 .36 .14o .OLi. 0 i.14.6 .3 6.69
19d .8 .32 2.02 2.52 1.57 .66 .144 1.o 1.6 .114. .01 .iL 11.89
1957 i.8 .03 3.03 1.13 .97 1.1 .70 1.20 .26 .28 .11 1.214. 13.141
196 .30 i.5 5.90 .149 .3 .1L 1.22 3.19 .79 1.56 00 .50 19.77
1955 .1 .1 .59 .32 .19 .30 .70 .21 .014. .o14. 00 .14.8 3.22
19513. .32 2.03 1.11 2.10 .30 .E6 .14.7 .60 .96 0') .114. .3t 9.07
1953 .014. .2 2.57 2.36 1.23 .3 .3( 1.82 .83 ) .72 .1 11.63
1952 1.2]. 1.11 ii.314. 1J47 1.71 .14.2 .33 .83 1.81 .0L. O .33 13.60
1951 3.lo 1.23 1.97 1.69 1.38 .59 .19 i.0 .05 .14.3 .1 .07 12.0)
1950 .06 .(9 .614. 1. .147 1.20 .03 .26 2.60 .05 00 00 7.67
1914.9 .39 1.L7 1.19 .21 1.27 .j14. .09 1.63 .03 .02 00 .12 (.16
1y. i.oL .114. .14.3 1.60 1.15 .71 .57 1.25 1.51 . .114 .143 9.2
19147 .7 1.143 .17 .33 .30 .7 .O 1.014, .99 .22 .36 .214. 7.0/
1911.6 .614. 1.79 2.63 1.,5 .15 .32 .07 1.2 .14.5 .3c .142 .66 11.08
1915 .92 i.5 37 39 1.00 .21 .19 3.66 .7 .114. .6 .o 9.21
191414 1.87 .6Lj. .16 .22 .9 .3 .2 .1414 2.96 2.o8 00 .26 9.u2

00 3.148 2.07 2.114 .714. .15 .9].. .25 .6 .38 .07 30 11.60
1911.2 1.35 1.614 1.75 1.214 1.1, .06 .11]. 1. .6) J0 00 .114. iO.31k
19141 .35 .37 1.29 1.142 .5 .18 .11.0 .Lh 1.10 1.00 1.814. .114 io.0
1914.0 .14o 0 2.6/ 1. .25 1.S2 .71 .9 .,1 .33 00 1.714. 12.514.
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**Pata bet doi i.e lines ai, acta1 observatjo:i at Cliff.

App .dix I (Cont.)

Tu mt.:iov. TJ(. Jan. Je. T''] t1
1939 .52 .7)4 .8 .77 .L.5 .11 .6 o5 .33 00 .42
1938 .77 1.3 1.98 1,71 2.27 1.92 .33 .05 .09 .)4u 00 .6 iI.Ii.O
1937 00 .10 .58 1.25 .51 .9t 1.21 .0(3 .o3 .67 00 .38 7.83
1936 .98 .22 .92 2.11 .69 .25 1.02 .33 .22 .20 .46 .7 9.52
1935 1.'l .78 1.15 .56 .32 .45 1.27 .61 .31 .31 .08 .09 6.94
l93L. .50 .07 1.01 .99 .40 .53 .75 .31 .b9 00 .45 .13 6.09
1933 .06 .)0 .36 .71 .33 .79 .25 .32 1.14 .31 .11 .35 5.72
1932 . .39 1.13 .35 .25 .43 1.65 1.29 .314. .03 00 .33 7.59
1931 .43 .2)4 .05 .iL .08 9 .23 1.07 1.03 00 00 .45 4.61
1930 .51 .02 2.79 2.62 .L .59 .614. .3 .114. 00 .53 1.32
19.:' .21 .45 7o .35 .214 .31 .9 .03 .81 00 00 .0]. 4.09
1928 .6)4 .6 .78 1.4 .,2 1.L .60 .19 i.5 '43 .09 .13
1927 .70 3.25 1.36 .79 1.89 1.55 .914. .J5 .55 .18 .49 .75 12.90
1926 .53 .3 .4 .i. i.00 .05 .71 .2J .06 .4 .07 .014. 4.6)4
1925 1.54 1.,14. 1.37 .51 .o2 .31 1.60 2.33 .91 .45 .12 .o3 12.39
192)4. .70 .01 1.47 .65 .14.1 .2)4 .ob .07 .2)4 .11. .34 .58 4.59
1923 1.11 1.41 1.5 1.2]. .71 .10 1.07 .3 .63 .9h .2)4 .50 10.75
1922 .18 i.4o 1.66 .46 2.17 .,7 .36 .36 1.16 .06 .7]. .02 9.63
1921 .47 .37 .30 1.1/ 1.60 .69 .30 1.92 .40 .1 00 .5)4 8.38
1920 .32 .45 1.95 .12 .45 1.07 .86 00 .1 .68 .37 .30 7.0
1919 1.16 .O .3 .42 1.33 .16 .45 00 .2 .09 00 .7 5.93
1918 00 .39 .65 .69 .ci .L.j .08 .114 .02 .23 .65 1.714 5.88
1917 .05 .41 .1 .11 1.33 .Jj.23 .5o .0, -06

.39

00

.36
.43

.281916 .9r .43 1.56 .36 .40 .92 1.14/ 1.33 00 8.47
1915 1.10 .11 .20 .21 1.20 1.34 .0 1.03 .11 1.20 00 .15 7.25
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Year__0c1ov ec.

i.14 .35 i.oi
.96 .1414 .67
.L1 .14. 1.314.
.93 .86 .63

2.50 1.01 .37
.10 .28 2.314.., 2 19.92

1.L1 11.67
.j6 io.

.92 1.23 1.13
19)8-16
1ieau .,2 1.07 .73 1.01 .71

.56 10.
1.31 9.6t1
.90 9.2)
.89 7.63
.r3 7.76

.L7 3.714.

Apper:d1, I (Gout.)

1a _JiLrie -n.J

.68 .... i.1j 1.53 2.58 .13 00

.1i

.39
.26
.39

.70
1.39

.3,
2.12

3.61
1.d].

1.17.9 .65
.90

.13 .06 .31 .614. 1.78 .14.2 .1°

.9/ .143 .314. .70 .63 .66 (iv

.53 .60 .0/ .09 .67 .60 00
4L .6 .72 .9 .11 .12- - -

.85 .61 .60 .82 .77 .36 .214.

.56 .1414. .7L 1.02 1.143 .61 .2)

191!j. .3].
1ç13 .26
1912 .51
1911 .33
1910 .714
1909 i.Li
1903 .1;__
ide Si1 .65
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19('-1915 Ca1id ears(j..or .1st1er 1ç1)

iJ P )C :)1tLic -I: ces
Meai r

P*t Pate

- 'st
Pe11'

r:

Total Un-
1Lotal for (r-ost iioltcd

o.ith In 2L k1oLrSjT
.01 or
1ore no.

c da,s
j)

1908 2.2 52. 11 -18 21 33 0.92 .30 7.0
1909 29.L 16 -20 12 3? 2.3k .50 16.5 13
1910 23.6 52 23 20 3 L7 0.37 .10 5.0 9
1911 25.3 67 6 -11 23 53 o.63 .16 3.5 9
1912 29.6 L6 1L,31 -20 3 55 1.3 .36 .0 19
1913 22.6 L7 29,30,31 -21 6 L7 0.67 .1 13.0 9
1914 36.6 67 6 6 12 39 1.01 .20 15.5 12
1915 25.2 59 30 -].i. 22 L9 .21 .10 5.5 4.
1ean 27.3 ,5.1 -- ..13., - --

ikRY
.94. -- 9.9

1908 30.3 60 26 0 3 33 0.14. .05 2.0 4.
1909 32.0 52 2,16 - 4. 3 o.8 0.24. 5.0 7
1910 29.0 50 23 -14. 3 4.2 0.97 0.0 4..o 10
1911 19.9 4.1 9 -U 15 L'7 0.13 0.06 3.1
1912

1913

337 1i 7,,,13, 5

7

25 j7

4.7

0.39

0.13

).lfl

0.10

T

3.0

10

2
1914 3o.3 2d 0 3 4.9 0.6o 0.12 1.0 II,

1915 314.0 63 8 14. 4.2 1.20 0. 9.0 7
lean 30.!.i 0 - 1.1 .59 3.4.
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1903
1909

35.0
36.2

£1 15,214-
16

-3
7

1

1..
0

14.2

0.14.5
0.60

3.2
0.23

14.0
1.0

5
3
51910 14.7.0 66 13 iL 0.143 j.32 0.0
2

1911 .L. 73 31 -7 1 56 u.06 0.5). c.o
1912 32.]. 611. 31 5 2,21 56 0.39 0.03 1.0
1913 314.0 63 9 -3 111. 143 0.26 o.CG

...5
7
2

19114. 14.2 L1. 17 14. 26 66 o.o14. 0.02
6

1915
sean

o
3,.6

72
69

22 15
14

4,&, 5

APIII L

1.3)4.
.145

o.j3 14.5
i.14.

1908
1909

142.3
33.11.

77
70

11
25

9
6

14,

18
57
60

0.56
0.07

0.27
0.06

0.0 5
2

1910 it.6.6 35 23 11 11i 53 0.311. 0.22 0.0 11.

1911 39.2 76 2)1. 10 11,13,114. 5]. 0.37 0.18 1.0 5

1912 38.5 71 9 11 5,13 514. 1.39 0.31 14.0 11
6

1913 140.2 75 25 10 2 50 0.7 0.22 3,5
19114. ¶1. 1 17 17 61 1. 0.1411. 0.5 12

51915 2.h 30 2 13 15 58 0.60 0.25 0.0
77.2 10.S 0.7 6.?.

ot&L Co:
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1908 1r22 75 5 '3 13 56 0.72 0.3)' 3.0 51909 L3.L 35 31 9 12 7 0.09 0.3 0.0
1910 51.2 93 31 20 19 61 0.70 0.32 71911 '3.3 76 .30 13 2 53 o.6L. 0.23 0.0 71912 L7.0 7 iL'. 16 23 h.9 2.12 o.)5 0.0 12
1913 IF'3.9 85 26 10 1 53 0.85 0.58 '.0 3
1914 5L:..6 98 30 9 4 64 1.53 0.33 0. 91915 145.11. 77 7 18 2,5 1.03 0.26 0.0 1047.0 33.7 12.9 0.96 1.1

J. E
U08 50.8 37 24 21 2 56 .92 0.39 P 41909 53.3 89 1 20 8 511. 0.67 0.33 0.0 6
1910 90 25,26 19 21 57 0.63 0.11.0 0.0 31911 55.1 89 ii 15 4 53 1.78 1.13 0.0 71912 53.4 39 5 23 15 51 1.21 0.514. 0.0 41913 514.2 314. 1 23 20 50 3.61 0.84 0.0 11
19114. 55.0 93 15 114 5 57 2.53 1.58 0.5 8
1915 50.6 86 30 19 19 0.11 a..06 0.0 2:man 53.7 1.44 5.6

- r1i;4Grtet UX' 'Jtm' n..
:if



- Grat. -;T4. .a

:r t.
U1. O

ic ro.
day

Ap J3C1X 2 (Cont.)

Year
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atest

Daily
Rane

¶otal fc.r
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st Total .
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.01 Oi.
re :ic.

C

jry
1903 6 .6 101 30 2 6 61!. o. o,13 0.0 3
1909 57.2 93 2 20 16 56 0.0 0.35 0.0 5
1910 63.3 97 13 30 5 o.66 0.37 0.0 3
1911 63.0 97 15 25 3 55 o.L2 0.17 0.0 3
1912 53.5 9)4. 16,17 23 3 57 0.59 0.33 o.o
1913 59.3 91 13 25 13 52 1.17 0.72 0.0
19114. 60.6 93 18 23 21 55 0.13 O.Oe 0.0 2
1915 57.3 97 23 19 17 62 1.20 0.56 0.0 5

60.5 .61j. 3.7

A.. 'T
1908 58.5 96 8 15 0 63 0.12 0.12 0.0 1
1909 57.3 96 19 18 27 65 0.0 U.i 0.0 0
1910 56.1 91 19,25 18 29 66 0.0 0.0 0.0 0
1911 57.0 90 30 2). 20 58 0.18 0.15 0.0 2
112 57.0 92 23 23 30 55 0.98 0.30 0.0 8
1913 61.5 2L 20 1 61 0.65 0.16 0.0 6
191)4. 59.14. 95 1,2 20 17 59 0.0 0.0 0.0 0
1915 65.0 100 29 35 31 T T 0.0 0

61.3 0.09
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1907 u.6 2I 17 13 69 0.39 0.39 0.0 1
19O
1909 50..

90
6

Li.

16
9

15
2
22

61
59

0.,
0. )

40
0.37

0.0
0.0

2
7

1910 L9.6 5 ]J 7,11 61 0.90 0.37 (.0 6

1911 7. 3). 1 13 18 58 1.31 0.35 .o 8

1912 Li.C.O 82 18 ILi. 2L u.53 o.2L. 0.0 5
1913 51.0 9 ( 13 23 61 0.36 0.36 u. 1
191). 82 2,10 IL 12,13 67 it.i 0.39 3.0 10
1915 37 13 15 23,29 61 0.15 0.15 0.0 1

0.63 3.1

1907 L.O 31 5 iL'. 2 0.15 0.13 0.0 2
1903 31 8 16 L1,22 56 i.L.]. o.ô p
1909 )I.2 3]. 10 .12 27 6 o.7L. 0.21 0.0 9
1910 1j1..8 3]. 8 10 27 53 0.33 O.2 3
1911 79 7 6 27 53 o.5i G.2L. .0 Li.

1912 3u2 72 3,13,lLi- 6 21 62 0.26 0.12 0.0 3
1913 -- -- -- 8 L,25 -- 0.31 0.16 0.0 2
19114. Li...]. 73 13 17 ,0 1.3.0 0.30 .o
[nan i3.3 -- - -- -- -- 0.60 Li..Li.

!4an
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re i1; Prec1p1tation-Inc e3-
- ,. e st reatest Total i - .51 c- -

ean .i1y Totü ior lii 2. 1eited oroYer !oith ia : tith iurs , o d

1907 3Lj.7 66 5 3 0.23 0.09 T 5
1903 35.i 70 6 2 5 0.10 0.0 -- 2
1909 66 3 -1.2 15 2.50 0.57 L.5 16
1910 3I.6 68 1 -U 26 53 2.93 049 9.5 73
1911 33.2 65 3 -II 11 52 o.LJ. 0.33 0.5 3
1912
1913

36.Li
39.5

57
6.

12,2(
7

,
11

2!,29
3,21

L.9
L7

u.96
140

0.30
0.35

0.0
2.0

6
10

1911j 33.0 61 ,.i - 1 21 36 0.11 3.11 T 1
fean 36.0 1.09 2.1 1.0

L?1 iL

1907 3i.L. 9 3 - 1 16 2.39 1.10 8.0 7
1908 25.1 L.7 25 -20 1 50 3.28 .11 3.0 3
1909 21.3 L4 8,9,12,

18
-16 6 1.01 c.5o 15.0 9

1910 1.6 53 1 3 22 38 0.86 0.25 2. 8
1911 5.14. 5Z 1 - 6 21 1 0. u.26 3.0 3
1912 25. 50 ii - 6 26 51 o.L4 0.17 2.0 7
1913 30.2 72 7 - 6 60 0.85 0.35 11.0 7
i,iL1. 17.L. 1 -21 L',21 6 L.L0 0.10 3.0 3
Iea 26.0 ..82 5.9 5.9
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1915-16 .20 1.08 .52 1.82 .28 .39 .53 .7 .32 .37 .15 .02
i9iJ4-1 1.uS .i .18 .19 .&6 .35 .78 .93 .00 2.0 00 .13
19i3-11. .13 .1 1.11 1.4 .31 00 .39 i.o .5 .i
1912-13 .23 .L .19 1.03 .17 .ui. .37 .35 .33 .96 .23
1911-12 .L1 .21 .16 . (6 .13 .73 .2 1.L9 L1( .26 .68 .12
1910-11 .69 2. - .12 1.37 .3! .10 .5 .52 .5L. .23 00 1.36i0-10 .L( .72 .3 1.1L .12 .21 .L6. .12 00 .6L.

.101909-09 1.04. .13 .22 2.6J .78 .76 .09 .16 .L6 00 .65

ean .L2 1.38 .61 1.15 .5 .29 .L5 .68 .81. .76 .22 .4
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POPLAhS

1 .Ti1 Au: . 'et.Pt.
ijQ-6 .u3 .09 .3i. 1.7 1..i 1.- 1.2 1.71 .3 .7 .o3 .12 7.10
19-9 .33 .74 .73 .45 .69 .1 .37 .96 .39 .10 i.) .41 .93

19>6-57
.2

1.75
.82
.0!

1.61
.4)

2.15
. L5

1.L
1..

.,

.0,
.63
.39

i.5
.714.

.55

.46
1.0979 .1

.11
.L!.f

1.62
12.56
9.96

1955-6 .33 1.67 3.42 2.74 1.67 .20 .86 2.06 . . .82 .17 .35 14.19
1954-55 .28 .64 .9 .8 .17 .50 .(0 .31 .47 .48 .00 .(7 4.6
1953-54 .50 3.97 i.08 i.66 .85 .61 .89 .(2 1.3Li 00 .81 .66 11.0.
1952-3 .13 .39 2.26 .93 .70 .2 .32 2.21 2.97 00 1.50 48 12.01
19)1-2 1.24 1.00 2.33 .51 1.07 .39 .35 1.114 2.37 .12 00 .j8 12.10
1950-51 3.03 LOS 2.48 1.65 1.20 .42 .17 i.65 .01 .3 .14 .15 10.25
1949-,0 .21 .4'i .39 .52 .20 . 76 .40 .48 00 .10 .07 8.27
19.43-49 .22 1.50 1.34 .25 .62 .89 .12 1.97 O5 .04 .0, .09 5.95
191!7-4b .j4 .,3 .77 1.6 .66 1.i.0 .56 1.56 2.25 .86 .47 .85 10.34
1946-47 .38 1.30 .]i .28 .26 .7! .30 1.47 1.43 .36 .41 .22 7.35
1914.-L1.6 .79 1.21 1.59 1.10 .36 1.39 .19 1.26 .7 .63 .98 .25 8.75
1944-45 1.56 1.04 .97 .59 .54 .26 .22 2.2( .dO .62 .oL(. .23 (.12
1943-L1J4. 1.19 .55 .51 .46 .32 .21 .88 3.0k 1.32 .03 .26 L10
1942-14.3 .13 2.18 1.69 1.79 .30 .30 1.42 .91 .79 .jt3 .13 00 3.35
1941-42 1.50 1.32 2.02 1.25 .'0 .10 .49 1.53 .60 .07 .03 .26 8.8].
1940-41 .94 1.02 1.38 1.9 .63 .67 .42 1.37 1.1:4 .43 .22 .25 8.22

.8 i. 1.32 1.32 .19 .(1 .53 1. 1.36 .53 .35 .39
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0CCURRFCE 0Z PRCIPITATION

.6
1.149

.16

.76
2.33

.12

.2

.96

.00

'.

.L.1
1.36.2

Oct. .v. r;,,C.

.61
1.25

.12

.12
1.0

.13

1.33

.1,

A1A 1IVER (1909-1917)
1.15 .59
2.60 1.26

.19 .13

.29

.76
.ii5
.32
.09

2.1L
.00

"lean
iaXi!flUfl

linLirnm

o ii (197-l9l6)
1.01 .56
2.3L. 1.20

.21 .13

)i.
1.31i.

.7L.
1.73

.07

1.02
2.12

.09

i.L3
3.61

.1].

.61
1.20

.13

.25
.93
.00

.63
1.L'.i

. T

.57
1.L].

.28

1.07
.93 .

.10

.78
2.39

.20.tX1i'!il2i11
iniriwn

:T w)Nrl; (1909-1960)
1.00 .93
3.86 2.51
.12 .07

,I3
2.12

.0

.8
1.83

.08

.75
3.62

00

.36
3.23

.03

.62
2.L

00

.37
.2.03

00

.66
2.0L.

03

.L8
3.52

. 00

1.11
3.59

00

1.01
Lj.80

.05axirnuxn
inimum

LJ\X1 (19261931
.70

axirnum 1.31
iirnum .08

(1909-1916)
.59 .L.6

2.08 .86
.02 .00

.78
1.16

.L.1

.92
1.87

.10

.97
3.
.03

.66
1.60

.00

.22

.72
.00

.I
1.21

.00

.37

.8L1

.01.

.13
2.32
.00

.65
1.66

.20

3ITNER LAKT (1896-192L.)
1.L0 .56

3.23
.70

2.27
.92

!.52
.76

2.65
.58

5.20
.32

1.t
.59

1.61
.55

2.09
.92

3.28
1.10
2.I3Van .1.103.0

'1niiu!n 00 00 .10 .O 00 00 00 00 .05 .0L. .12 .07

.4.
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Appendix 6

! 01 P .0IJIAT I0Y TJS

- 1909-191? 1-j1-1Q'L6
Apr. Ia June . pr. Ja' y

3 3 2 2 3 2
1 2 2 0 2 li 2 0
0 1 2 0 0 1 2 0 0
0 0 0 0 0 0 1 0 0



Appendix 7

1R0ST DATA
(26C and i3e).ow; Ater Jhist1er Lci C.)

APRIL IAY TU

i.Lrst Last.
Date Date
260 or 260 or
l3eic Helow

JIo. Da
with
260 or

e1ow

6
3
3
3
1
L.

7
5.0

Year

irt Last
Paie rae
26° or 26 or
Below B!12w

1.r; ray
with
260 oi'

e1ow

irst
Date
260 or
L3elow

last
Date
260 or

No. La's
with
260 or

elow

1907
1908
1909
1901
1911
1912
1913
19]4
1915
!Tean

1
1
3
1
1
2
6

29
.30
2C
30
27
30
30
30

17
2
12
21
20
19
10
13

3
I
1
6
2
1
1
1

30
29
21
30
30
19
28
29

17
20

9
17

9
10

8
12
12.3

2
2

15
20

8

28
23
21

5
21
20
22
26



Appeidix 7 (Cont.)

1907

ast -
26 or
B91o1r

.rst
Paso
26 or
t3elow

)uST EPTE BER
.1r3t
ite

or
1or

o. Pajs
with
260 or

1ow

L-ist
ate

260 or
J3e1y 1e1ou

with
260 or

Fi
rate
26° or
Fe1oT

iast
Date
26° or
l3elou

30

1ö. La
with
26° or

elow

3.9 31 L. 2
1908 0 11 31 1 7 29 11
1909 7 13 2 2 29 6 1 30 12
1910 0 15 30 7 II 30
1911 3 3 1 20 20 1 1 29 11

1912 30 30 1 11 29 13
1913 13 19 2 1 29 15
19 iL'. 21 21 1 17 31 2 1 30 13
1915 1L 17 2 0 0 0 30

an 0.75 J.La4. 13.7



Appeicix 3

Cl IP SCITI IC ES C 3PTCI$ ji LOST !)k(EST ARA
(132)

3cienti .c arie

Trees

Junipera occidentalis ttt.
Finus poLlderosa touCi.

r s

Artemisia tridentata Var.
a.rbusct1a (Nutt.)

rtemiia tridentata Nitt.
I cana Pursh.

tr x antea 'tt. Silversoalo

triox canescens (Ps. Tutt. Iinsca1e
Atr....4 lex iuttc1ii Jats. Shadescalo

Cercocarp i Iedifo1.us iutt.
zrt nus viscidif1ori

Too .1 L\fttt.

Chr sotiasinus nauseost
Taj1.) ritt.

Furotia lanata (Pursh.) 4od.
Gilia 1eomeria

1rayia sDinosa (iiook.) 1od.

Leptodact1on pt" ns (Torr.)
irttt.

Common Name

1.Jestern juniper

astern 7ellow pine

Sabebrush

ebrusi:

T4oary saebrus2.

2 6

ount sin nahosn

Stic ky-r].oweredraiit trush

Rabbit brush

ünterf at
Gray naked-stemmed
gi ii a

flops a e

Granite i1ia



Appendix 8 (Cont.)

Scientiiic Taiiie CornuOfl Name

Shrubs (Cont.)

PlfLox dif: sa Benth. var. Spreadinp, phlox

Pnrsi'.la triden.tata (Pursh.) r.c. Ant1ope or bitter-
bruaii

rdhes cerui Dou-l. Squaw currant

Lrcona';t s v3rniculatus (hc ":.)
rorr. +reasewood

Grasses Porbs

Achillea lanulosa utt.
A .'opron crstatun (L.) (:aertn.

roron dasstaehm (oo:.)
;3cri bn.

ietern yarro3

287

rowny wheat jrass

picaturi (Purs.)
scribn. & Gri,. theat bunch crass

Ant nnaria. rosa Greene RO8 everlasting

Aster eanescens Pui u. Hoar; aster
CaL s tis rubescons Buc1. Pine ;.-ass

C loc] its macrocarpus ro. . Creen-banded iari-
posa lily

Carex ro-ssii .Htt. IOSS'3 sedCe

Castilleja rilos (TIats.) Rydb. Hairy paint-brusu

Totradrla canescens P.C. Graj tetrad' Ja
tr mia jjlbrata Gray Smooth tetrad:mia



Appendix 1 (Co'it.)

3ci -

&rasas . Forbs (Cont.)

Chaenacti do lash Look.
Am.

'_stichl1i stricta (Torr.)
R-rdb.

cordensatus Prosi.

brlticoides Luck1.

rieron filifolt s (Hook.)
utt.
rioptijllurn lanaturn (Prrsi,.)
rbes

riogoium baileyi Wats.

'io1n ovaii.folium i tt.
Ersinmi (Tour'.) sp.
estuca idahoensis Elm

HaliotIo.Lt'r1 curassivicLx1 L.

Jnct (Touri.) 3D.

Koeleia cristata Pers.

T1:m J - risii Purs.i.
(Tourn.) L.

iuhlenber-,a erifolia
( es M) Paradt.
iarna dens urn Lam.

Oenotra caespitosa utt.

OrjzopsIs h'menoidos (H s)
Hi c .zer

Common &'ie

ioar iiaenaotis

t3sert Salt?aSS
Giant rjeras3
Al±:aii rregrass

i hr e ad - leaved
eriaeron
Common wooli s.in
flower

ijailc1 $ 3rioLonl2rl

Oval-leavod crio, onurn

1Iall flower

Idc.io ich ass

oaside heliotrope
Rush

:oeler's crass
stern blue flax

Lupine

3cratcl' i&SS

1tttd iama
esert evenin pr1i-

rose

Indian mountain-
rice

288



Scieitiflc J&'ne

Grasses c; .:.OIhS (Co.it.)

'Densteon (i'titch.) Alt. sp.

Phacelia line aris (m..
Holz.

Poa nevadensis Vas.

Poa secprLda Presi.

?goralea lanceolata ?ursh.

Pcinollla nutalliana (Scir'it.)

Salsola kaJl L. v.r.
O.

Sct-tellala nana

eiecO cai.1'S LDoc.

3i:-irdon jsteiix (Thitt.)
J. G. Sm.

Stephai - eia panieultatt
utt.

St-a omata Trin. Rupr.

Stipa thurberiana Piper

T sendia florifer (Hook.)

V.r :i racteosa Jrichx.

App dlx (Cont.)

C ornx'ion iame

?onst em.n

. irro;-leaved
phacelia

e'rada biuerass

andbert s bluerass

Lance-leaved
psoralea

uttal's &lkali
ra

239

Pucinolli lemraoni (Vas.) Scribri. Lerruiion'3 &lkaii rass

ussin tn.;1e

Lr&J raf ul1cap

&ra enecio

Lott1e-'.Drush- 5( 'rei-
tall

3titf -branched
tephanomera

eed1,o-vn thread
ass

Taurber's stlpa
Showy tonsoid.i

ractd verbena
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Appendix 9

SOIL C ICAL A 'UiLSFS

ase
Trttrneilt pp /iOOg e/l)L rie/lUUg ne/iu, u me/lOOg 3atUr&-

tion
Plot 0j;-- P r - -i-___ _I_ T.S.

- - -' I... , ,- __.v__. - - I

Occasio &t] Piiie
Junipor T-1

r\)

0

8,0 .0 1.6 13.0 0.52 Li..? 0.69 O. 0.039
7-9" .Li.
ii-iL" .2

L..5
2.7

2.614.i.6 20.5
19.2

1.15
o.37

6.9
7.L 0.63

0.69
3.6

0.032
u.033

29-31" 3.Lj 3.0 l.L.7 1.2 3.22 7. 0.32 0.3 u.020
L" Galich 8.0 3., l.7L1 21.5 3.21 114.9 J.143i 0.6 3.018

Piie-Coarse
Loa'ry Sand T-0

1-14." 7.7 7.2 3.39 14.7 0.].? 3.05 0., 0.35 o.o2L
7-11" 7.L 10.0 l.!4 9., 0.4 5.8 0.147 0.36 0.021
39" 3.j 10.7 1.3 22.8 0A7 io..#5 0.30 0.36 0.016

Upland Sage T-3

2-14" 7.6 16. 3.59 8. 0.26 5.6 1.76 0.36 0.099
8-11" 7.8 i3.o .7) 0.81 7.0 1.29 o.Li. 0.073
Gauche 8.6 14.., 1.8 2L..3 12.31 19.di 1.32 2.2 0.0(14.

19.6 36.7
26.3 1L.7

l.0 73.9
.3 60.1
.0 156.0

13.9 10.7
2b.O 111.L
23.3 l2Lj..ci
2.6 130.0

3.L1. 123.8

8.b i.L1.



r
:

me
Mg

J)Og me J)g ni,?'. N

ppond!x 9 (Co.it.)
Plot or 511 P K Ca CEC
Troatrriont pH ppm /100g iic/1C. hoc /io0 0 b thos/cii J ic/bog atu-

atioii
Lake Sa T-14.

3.0 3.7 14.0 10.3 0.2 '.c 1.32 ).Lt .068 22.7 Ll.2
5-i5" 3. 3.5 3.14.3 1.2 1.2 ,.6 0.63 0.5 0.03 20.8 120.14.
15-22" 8.8 3.5 .02 1L.2 9.,. 1.15 0.3 0.92 0.033 1.3 135.6.8 3.0 6.07 16.0 23.0 12.15 0.25 2. 0.u20 )6.7 15.9

8,9 ,2 2.73. 16.2 3.o3 14.0 0.19 2.1 0.003 12.6 45.(7' 3.8 3.7 2.09 10.2 3.69 t,..0 0.16 2.0 0.J0) 10.1 217.6
Idaho fescue -5
Surface 7.14. 7.2 0.89 5,3 0.13 3.35 0.14.L. 0.4 0.029 114.6 80.0

1.1. >.7 i.8 8.b 0.d2 ,.6 u.fl 0.35 0.0149 19.5. 80.71 .7 0.96 8..4. 0.j3 2.6 0.30 0.Li. 0.0143 19.8 7(.2(C1iche)
7...

iir.e Sand T-6
5.2 1.22 11,6 0.56 6.25 0.66 o,q.2 0,014.9 22.14. 37.6

Surface 7.7 ..7 1.2.3 6.2 0.13 2.95 0.36 0.25 0.019 11.0 96.01' ç.6 ., 1.1 10.7 0.11 1.i 0.11 u.22 O.o05 10.0 137.12' 7.6
38. 7.9

5.2
L.a

1.05
1.5

10.0
13.6

0.09 1.6
2.9

0.03
0.05

0.3
0.23

0.006
0.006

10.3
16.14.

12j.6
11u.7.3.1

58 3.2
5,'

2d.0
1.L.
1.b

11.9
lu.5

0.17
o. .3

2.9
3.9,

o.1L
0.1t

0.3
J.3L4.

0.00,
0.013

1L.7
1

116.3
101.14.

)




