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CONCLUG3IONS

The Lost lorest is located in the Chriatmas Lake Basin
which has formed a lake under wetter climatic condi-~
tions.

The mean annual preelpitation in the Lost Forest has
been approximately 9.5 inches for the 60 year period
beginning in 1901, The climate is further charscter-
ized by low humidity, low winter temperatures, high
sunmer maxima and low summer minima.

During the past six hundred years the effective precipi-
tatlon has been much as it is todaye. The most severe
drought during the past six hundred years was from
1920 to 1936.

The climate was much cooler and wetter during the Wis-
consin glaecial period but gradually warmed up and be~
came drier until avout seven thousand years ago. A
warm dry period, the Hypsithermal, persisted for
approximately three thousand years. The dry and warm
trend was reversed at about four thousand years ago
toward the cooler and warmer c¢limate o¥ the present,
The climate of the Lost Forest 1is not substantially
different from that of the surrounding areas.
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Heavier precipitation during the pluvial 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 the solls
of the Lost Forest and viecinity. The finer sediments
of the lakes have resulted in soils of low permeability.
Sends blown from the lake beds and shores have over-
lain the soills in Lost Forest,.

The Lost Forest sands provide more efficient molisture
absorptlion and storage than do soils which lack a
coverling of sand, Low temperstures and shifting sands
are more unfavorable for herbacsous plants competing
for the molsture then for ponderosa pine trees,

There are two Artemisie dominated communities contigu-
ous to tine forest. The forest contalns five separate
communitles. Two of these, Ponderosa pine--3ltter
brush and fdaho fescue-~Juniper are probably climax,
The other three forest communlties are characterized
by the relative density of ponderosga pine and Junlper
in the overstory since their understories appear to be
badly dlsturbed by shifting sands. The two Artemisia
communities are sssocliated with lske-sediment soils
while the arboreal cormmunitins are associated with the

gands,
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The inpact of modern man's use of the land and vege=-
tation is outwelghed 1f not obscured by natural
changes produced by shifting sands and lake levels.
The presence of pine pollen in Mt, Mazamae pumice sedl=-
ments lndicates that the forest existed near 1ts pre-
sent locality, at least as a few trees, approximately
6400 years ago.

The forest has been in existence at least on the
higher polnts of the area since the late Wisconsin
glaelal perloed.

The forest has been maintaining itself as attested by
the young seedlings of many ages found in favorable
sltes throughout the forest. Some reproduction
occurred even during the drought of 1920-«1936. Re=
produection cocurs most frequently under gray rabbit
brush plants. In the sands this shrub protects seed-
lings from winds, high soll temperatures, low humid=
1ties, and excessive soll surface desslcation while
leaving molisture adequate for seedling development.
Seeds from the Lost Forest germinate quicker than
seeds from other sources. Lost Forest seedlings do
not appear to show superior survival abllity under
high s0ll wmoisture stress.

Mature ponderosa pilne trees can survive for long
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periods of time on sitea too severe to permit repro-

duction under normal weather conditions.

It can be concluded that the forest is a relict of |
previous foreats which covered most of tae non-inundated |
area during the Wisconsin glaclal period. Favoradvle
molsture conditions in the sands have permitted the pine
trees to survive on low precipitation while forests
disappeared from the soils not ravored with a sand mulch.
No evidence was found that the trees of the forest have
adaptations to lower moisture requirements for their
physiological processes although rapid germination of seeds
may be a genetlc attribute. Constantly shifting sands have
prevented the vegetation from resching a climax in most of
the Tforest. The two stable communities which do oécur
should be classed as edaphic climexes. CGrazing andé other
land uses have had some effects upon the forest but these
are relatively small when compared with the nabural changes

produced by shifting sands and eclimatic fluctuations,



SUMMARY

The Lost Forest 1s a disjunct stand of pondeross plne
approximately 9,100 acres in size and 1s located at the
eastern end of Christmas Lake Valley, a pluvlial lake bed,
1n the northern part of the Great Basin 1n Laikke County,
Oregon. It is approximately thirty-five miles within the
"Sagebrush Desert" from the néarest ponderose pine forest
to the wesat.

Precipltation for the general area 1n which the forest
1s located is approximately 9.6 inches and the local
topography 1s such that a local variation in precipltation
is extremely unlikely. An analysis of weather records at
& statlion four miles from the forest durlng the years
1906-1916 and the records of other weather stations in the
teneral area indicate that the Lost Forest 1s not asltuated
in a peculiar local climatic¢ provinese., This 1s also borne
out by xeric vegetation assoclated with the ponderose pine.

A study of growth rings of trees 1n the Lost Forest
and in the surrounding area and correlation with existing
weather records indicate that the present climate of the
area is very simllar to that of the past seven hundred
years. The tree ring record also shows that the most
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severe drought of seven hundred year period occurred be-
tween 1920 and 1G36.

A study of geological literature siow that weatlier
conditions similer to those of the present existed in the
area as far back as 000 years ago. Previous to this a
much drier end warmer climate had persisted from sbout
7000 years to L4OCO years when the cooler, wetter trend
began. During the last phase of the Wisconsin glacial
period at about 11,000 years the climate was much cooler
and wetter than at pressat,

The most conspleuous plant of the area 1s big sage-

brush, Artemisie tridentata, with A. cana on the less

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

Arbuscula is common on shallow solls on ridge tops and on

playas. Greasewood, 3orccbatus vermiculatus is the most

common shrub on the alksline soils. Gray rabbit brush

Chrysothamnus naussocsus and sticky flowsred rabbit brush,

Co viscidiflorus are also found in great abundance throughe

out most of the area. In addition to these several other
chenopods also occur throughout the basin but in fewer
numbers and much less conspicuously.

Assoclated grasseas are FPoa secunda and P. nevadensis,

Sitanion hysterix, Elymus tritieocides, Stipa comata, Stipa

thurberisna and Oryzopsis hymenoldes. Grasses found in the

more alkaline portions are Distichillis stricta, Pucinella
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nutallliana, P. lemmonl, Other herbaceous plants were wooly
sunflower, Eriophyllum langtum, end many species of
Eriogonum, Linum L. Lupinus, Penstemon, Erigeron. Several

members of the phlox family are also common. Russlen
thistles, Salsola, kall var. tenulfolla, evening primrose,
Oenothera L. sp., Scutellaria nana; Verbena Tourn.) L.
BP., glant ryegrass, Elymus gondensatus are commonly found
on sand dunes and eroded lake beds.

The dominant woody vegetatlon within the forest cone-
sists of ponderosa pine, Pinus ponderosa; western Juniper,
Juniperus occidentalis; bitterbrush, Purshis tridentats;
and oceaslonally, cutleaf mountain mahogany, Cergocarpus
ledlfoliug. The only dominant grass in the forest ls
Idaho fescue, Festuca idahoensis. Of arboreal specles
only the Juniper ccecurse ocutslide the forest boundary.

Heavy grazing by cattle and sheep from circe 1900 to
the 1930's and from elree 1915 to 1950 by wild horses may
have resulted in conslderable changes in vegetation but
these influences may be outwelghed by the lmpact of
constantly shifting sands and climatic fluctuatlons.
Timber has been removed from the forest by ranchers in the
general area and in & planned light selective cut. Nelther
of these uses 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 beestle, Dendrectonus brevicomls, doastroyed

many ponderosa pine tress particularly on shallow soils.

The soils of the forest and of the immediately sure
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 nodern scils,
The other major factor is the disposition of drifting sands
from the dried up lake beds and lake shores,

The influence of sand dominates thne characteristics of
the better developed soils particularly in their "A" and
"8" horizons. They have an even more profound effect by
8imply covering the soil to considerable deptlx with pure
sand, The sands so dominate the soil situation that
classical deseription by horizons is relatively meaning-
less,

The speclies of plants and their relationship to each
other are also profoundly influenced by the sand. The
shifting sands not only determine the strstification and
character of communities but continually disrupt their
trends tovard a stable or climax state.

The sands are resvnonsible for allowing the forest to
maintain itself in a sub-marginal precipitation province.
The sand compensates for the low precliplitation through its
high permeabllity and its efficient retention of moisture

against evaporation.
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Vegetation assoclaited with ponderosa pine in the Lost
Forest and the vegetatlon immedilately adjJacent areas is
typically xeric. It can be divided roughly into seven
tyres or communities. Thease are T=0, a relatively dense
peﬁderosa pine stand with sparse uwanderstory; T-1, & juniper
and occasional pine community with s8lightly heavlier shrub

understory; T-2, a juniper and Artemisia trideuntata var.

arbuscula community; T-~3, an Upland Sage community in which

Artemisia tridenteta predominstes; T=l, a sage community

growing on the old lake bed sediments and in whilch Artemisia

cana 1s usually present and often dlaplaces i. tridentata;

T-5, a Fegtucs ldahoengis - juniper community; T~6, dense

Pinus ponderosa growing on sand dunes, and T-0BB Pinus

ponderosa with an understory of Purshlia tridentata. The

Idsho fescue and the ponderosa pine-<bitterbrush communities
are the only ones having the appeurancs of a ¢limax. The
T«0, or relatively dense poncerocsa pine overstory appears
to be climax but understory vegetation has had too much
recent disturbance for a realistic evaluation cf stability.
The forest appesrs toc be a reliet of more extensive
pondercss pine forest which wass isolated by the late post
glacial lakes rather than by encrcecaching desert. Fondercsa
pine pollen along with the pollens of chenopods, grass and
possibly juniper were found in Mt. Mazama ash near the

center of the forest., Zvldence 1n nearby Fossil Lake and
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in other lakes of the lerger basin corrcborates the evi-
dence of a lake existing at thilg level after the beginning
of the Hypslthermal intervel,

Berring the intrcduction of some exotic enemy or
disastrous fire the forest will probably centinue to exist
and reproduce itself,

As a result of this study, it appears that mature
poncerose pine can exist a3 individuals or even in a forest
situation for long periods of time with far less precipi-
tation than formerly assumed essential. Ponderosa plne's
weakness.in malntainiag itself as a forest and in repro-
dueing 1tself after harvesting usually lles in the poor
survival characteristic of its seedlings. Seecdlings are
unable to survive except during infrequent occurrences of
several consecutive "wat" years., In the Lost Forest the
molsture holding properties of the sands provide s means
which compensates for this disadvantage. Rapld germinstion
cheracteristics of Lost PForest seeds as well as Tavorsble
mlierosites provided by grey rabblt brush plants also appsar
to pe factors in survival of the forest. It 1s probably
through molsture absorbtion and retalilaing charactoristics
of sand that the forest was able to maintain itself through
the Hypsithermal period whea the climate was somewhat

wermer and dryer than the precent.
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Appendix I

ESTIMATED MONTHLY PRECIPITATION FOR LOST FOREST# "
Year Oct. HNove Dec., dJan., IFeb., Mar, Apr. May June July Aug., 3Sept. Total
1960 WUl .2 W3 W85 1.15 1.20 .76 WB7 .05 .32 .04 ,89 6.85
1959 .00 9 63 1,07 1.07 .36 .36  J0 L0l 00 1l.46 .32 6.69
1958 .85 .82 2,02 2.52 1l.57 .66 1.02 1.6 1y L07 .1 11.8y
1657 1.85 .03 3.83 1.13 .97 1.81 .70 1l.20 .26 .28 L,11 1.2} 13.h1
1956 .30 1.85 5.90 3,49 .63 W14 1.22 3.19 .79 1.56 00 .50 19.77
1955 L1l .21 59 .32 .19 .30 .70 .21 .04 .04 00 .48 3.22
1955 .32 2.03 1.11 2,10 .30 .66 4T .60 .96 00 .14 .38 9,07
1953  LO4 .22 2.57 2.86 1,23 .83 .36 1.82 .83 00 .72 .15 11,63
1952 1,21 1.11 L.34 147 1,71 W42 .33 .83 1.81 .04 00 .33 13.60
1951 3.18 1.23 1.97 1l.69 1.38 .59 .19 1.09 .05 .43 .18 .07 12.05
1950 06 .7¢ WG4 152 W47 1.20 .08 .26 2.60 .05 00 00 7.67
1949  L39 147 1.19 o2l 1.27  oTh 09 1l.63 .03 .02 00 .12 7.16
1948 1,04 W1 W43 1.60 1.15 .71 W57 1.25 1.51 .26 W1 W48 9.28
1947 .67 1.43 .17 .88 .30 .57 .20 1.04 .99 .22 .36 .24 7.07
1946 O 1eT79 2.63 155 15 .82 .07 1l.52 W45 .38 L2 .66 11.08
1945 .92 1.25 o387 .39 1,00 .21 .19 3.66 .27 Ll .26 .05 9,21
194 1.37 .6 16 W22 .59 .35 .25 2.96 2,08 00 .26 9.82
1943 00 3.48 2.07 2.k W74 W15 .91 W25 .67 .38 .07 00 11,60
1942 1.35 1.64 1.75 1.2 1.15 06 L1 1.95 .65 00 00 W14 19.3%
1941 .35 .37 1.29 142 .85 .18 4o . 1.10 1,00 1.84 44 10.1

1940 L0 00 2,67 1.52 2.25 1.82 71 59 .51 .33 00 1l.74 12,54

¥Basis for
1910=-19156

projection from Fremont is mean ratio of Fremont and Cliff for years

0le2



Appendix I (Cont.)

Year Oct. Nove Dece. Jan. Feb., Mar. Apr. May June July Aug. Sept.

1939  «52 W74 W47 .58 .77 W45 W11 .96 .05 .33 00 W42
1938 .77 1.32 1,98 1.7l 2.27 1l.92 .33 .05 .09 LL4O 00 .56
1937 00 10 458 1.25 .51 .97 1l.21 08 2.08 .67 00 .38
1936 098 .22 092 20.{1 069 025 1002 088 082 120 o)-l.é .37
1935 1.01 .78 1.15 .56 .32 W45 1.27 .61 .31 .31 .08 .09
1934 .50 .07 1.01 .99 40 53 .75 <37 .89 00 45 .13
1633 .06 .50 .36 .71 .38 .79 .29 .32 1.1 .31 .11 .35
1932 .90 .39 1,13 .35 .25 43 1.65 1.29 .34 .03 00 433
1931 W43 W24 .05  J1f .08 .89 .23 1.07 1.03 00 00 W45
1930 .51 .02 2.79 2.62 48 .59 .64 .35 . 00 53 1432
1929 <21 W45 W70 W35 W24 W31 .92 W03 .81 g 00 .01
1928 6L .62 .78 1l.2L . 1o .60 .19 1.55 W43 .09 .13
1927 070 3.25 1.36 0‘79 1089 1055 .9“- ;14.5 055 .18 .LLQ -75
1926 .53 <58 .5 .48 1.00 L,05 .71 W2 .06 W34 .07 .04
1925 1.54 1.54 1.37 57 .82 .31 1.60 2.33 .91 W5 .12 L83
192L .70 .07 1.47 <65 W41 W24 .08 W07 W24 .1 3 .58
1923 1,11 1.4l 1,55 l.21 .77 .10 1.07 .98 .83 .9 2 .50
1922 .18 1.40 1.66 46 2,17 .57 .38 .86 1.16 .06 .71 .02
1921 W47 0 <87 .80 117 1.60 .69 .30 1.92 40 .12 00 L5
1920 <32 W45 1.95 <12 W45 1.07 .86 00 .51 .68 .37 .30
1919 1,16 .70 .23 L2 1.33 16 W45 00 .82 .09 00 .57
1918 00 ‘39 965 . 069 081 o-l-]-) 008 ol}-_i. .02 028 .65 1. 7)-‘.
w1917 .05 W41 81 .11 1.38  .2h .23 .50 .05 .06 00 .40

1916 .28 .97 W43 1,56 .36 .40 .92 1.47 1.33 .39 .36 00
1915 1.10 .11 .20 .21 1,20 1.34h .60 1,03 .11 1.20 00 .15

##Data between double lines are actual observations at Cliff.

1.2



Appendix I (Cont.)

Year 0Oct, NoV, 1'6C., Jan. Feb. Mar. Apr. Mey June July Aug. oSepte. Tobal
1914 .31 1.40 .85 1.01 .68 .04 1.73 1l.53 2.58 .13 00 1l.41 11,67
1613 .26 .96 Jhl .67 W13 .26 .70 .85 3.61 1,17 .65 .36 10.06
1912 .51 U4l W54 1.3 .89 39 1,39 2.12 11l.21 .59 .98 .58  10.95
1911 .33 2.93 .86 .6 W13 W06 W37 W6l 1.78 42 .18 1.31 9.69
1910 .74 2.50 1,01 .37 .97 W43 . .70 .63 66 00 .90 9,25
1909 1,41 .10 .28 2.34 .58  .6C .07 .09 .67 .60 00 .89 7463
1908 ,15 .28 2.39 .92 L1 Jh5 .56 .72 .92 .33 .12 .78 776
Grand T " o

Mean .65 .92 1.23 1.13 L85 .61  ,60 LB2 .77 .36 .24 47 8¢l
1908-16 | | |

Mean .52 1.07 .73 1.01 56 it o7h 1,02 1,43 W61 .25 .71 9,62

ele



Appendix 2

MONTHLY CLIMATOLOGICAT DATA FOR CLIFF
1908+1915 Calendar Years
(After Whistler 159)

Temperature-Degree Fahrenhelt Precipitation-Inches
Greatest v Total un- .01 or

Mean for Daily Total for Greatest melted more no.

Year Month Max. Date Min, Date Range Month in 2l hours Snow of days
JANUARY
1908 2642 52 11  -138 21 38 0e.92 «30 Te0 I
1509 29.4 L9 16 =20 12 37 2.34 .50 16.5 13
1310 23.6 52 23 «20 3 7 0.37 <10 5.0 9
1911 25.8 67 6 =11 23 53 0.68 .16 8.5 9
1912 2G.6 48 14,31 =20 3 55 1.34 .36 5.0 19
1913 22.6 L7 29,30,31 -21 6 L7 0.67 .15 13.0 9
191h 36.6 67 6 6 19 39 1.01 .20 15.5 12
1915 25.2 59 30 =14 . 22 Lo 21 «10 5.5 L
Mean 27.3 5501 - "1343 - -—— b9)+ - ‘215 9-"}
FPEBRUARY

1908 30.0 69 26 0 3 38 0.1l .05 2.0 L
1911 19.9 L1 9 <11 15 7 0.13 0.06 3.1 N
1912 33.7 L8 7,2é13, 5 25 37 0.39 0.18 iy 10
1913 284 57 157 7 28 L7 0.13 0.10 3.0 2
191,  36.3 68 23 0 3 L9 0.68 0.12 1.0 16 N
1915 34.0 68 ; 3 1k L2 1.20 0.38 9.0 7 v
Mean 30-5 55.0 - 1.1 .59 3.)—’. 6.8



Appendix 2 (Cont.)

Temperature-Degres ranhrenhelit Pracipivation-Incues
Greatest Total for Greatest Total Un~ .0l or
Mean for Daily Month in 24 nelted 1NOre Noe
Year Month Max. Date Min, DIabte Range Hours 3now of days
MARCH
1908 35.0 61 15,24 -3 % 10 0.45 0.22 te0 5
1209 36.2 65 16 7 1 h2 0.60 0.20 1.0 8
1910 L7.0 66 13 1 29 k% 0.43 Ou32 0.0 5
1512 3241 6l 31 5 2,21 56 0.39 0.08 1.0 0
1913 34.0 63 9 <3 14 13 0.26 0.06 Ce5 T
1915 38.0 72 22 15 24,25 5 1.34 0.38 lie5 6
Mean 3706 69 o s loh— 5.24-
. APRIL
1908 2.8 77 11 9 b 27 0.56 0.27 0.0 5
1909 3844 70 25 6 18 60 0.07 0.06 ¥ 2 -
1910 Lhé.6 85 23 11 1 53 0434 D22 0.0 L
1911 39.2 76 2L 10 11,13,1L 51 0.37 0.13 1.0 5
1912 38.5 71 9 11 »1 5l 1.39 0.31 .o 11
1913 LG.2 75 25 10 23 50 0.70 0,22 3.5 6
1914 18,8 8l 18 17 17 61 1.73 Oolily 0.5 12
1915 L2.8 30 28 13 i5 58 0.60 0.2% 0.0 5
Mean h2.1 TTe2 10.9 Qe 72 ' 6.2

tle



Appendix 2 (Cont,.)

Temperature-legree ahrenhelt Precipitation-Inches
, Createst Greatest Total Un-~ .01 or
Mean for : Daily Total for in 24 melted more no.
Year lMonth Maxe Date Min. Date Range Month Hours Snow ___of days
MAY
1908 Lh2.2 75 5 8 13 56 0.72 0.34 0.0 5
1909 U3l 85 31 9 12 57 0.09 0.03 0.0 b
1910 51.2 93 31 20 19 61 0.70 0.32 — 7
1911 3.8 76 30 13 25 53 0.6l 0.23 0.0 7
1912 LL7.0 78 1, 16 23 119 2.12 045 0.0 12
1913 L18.9 85 26 10 1 53 0.35 0.58 0.0 3
191l 5h.6 98 30 9 L 6l 1.53 0.33 0.0 9
1915 5.4 77 7 18 2,5 52 1.03 0.26 0.0 10
Mean L7.0 83.7 12.9 0.96 7.1
JUNE

1908 50.8 87 2, 21 2 56 0.92 0.39 T N
1909 53.8 89 1 20 8 sl 0.67 0.33 0.0 6
1910 Sh ol 90 25,26 19 21 57 0.63 0.40 0.0 3
1911 55.1 89 11 13 4 53 1.78 1.13 0.0 7
1912 55.4 89 5 23 15 51 1.21 0.5 0.0 Y
1913 5.2 8l 1 23 20 50 3.61 N8l 0.0 11
191h 55.0 93 15 14 5 57 2.58 1.58 0.5 8
1915 50.6 86 30 19 19 0.11 0.06 0.0 2
Mean 53.7 1.Udy 5.6

cle



Appendix 2 (Cont.)

Temperature-legree Fahrenhelt Precipltation-Inches
Greatest Greatest Total Un~- .01 or
Mean for Daily Total for in 2 melted more no.
Year Month Max. Date Min. Date Range Month Hours Snow of days
JULY
1908 63.6 101 30 28 6 n 0.33 0.18 0.0 3
1909 57.2 g3 2 20 18 56 0.60 0.35 0.0 5
1910 63,8 97 13 30 5 55 0.66 0.37 0.0 3
1911 63.0 97 15 2% 8 55 0.42 0.17 0.0 3
1912 58,5 9, 16,17 28 3 57 0.59 0.33 0.0 i
1913 59,8 al 18 25 13 52 1.17 0.72 0,0 L
1914 60.6 g3 18 23 2 55 0.13 0.08 0.0 2
1915 57.3 97 23 19 17 62 1.20 0.56 0.0 5
Mean 60.5 W6l 3.7
AUGUST
1908 58.5 98 8 15 30 63 0.12 0.12 0.0 1
1909 57.8 96 19 18 27 65 0.0 0.0 0.0 0
1910 56.1 91 19,25 18 29 66 0.0 0.0 0.0 Q
1912 57.0 92 23 23 30 55 0.98 0.30 0.0 8
1913 61.5 L 2y, 20 18 61 0.65 0.16 0.0 6
1914 59.0 95 1,2 20 17 59 0.0 Ue0 0.0 0
1915 65.0 100 29 35 31 60 \ T UeO 0
Mean 61.3 0.09

9.2



Appendix 2 (Conts)

Temperature-Degrse IMahrenhelt Precipltation~-Inches
Greatest Greatest Total Un- .01 or
Mean for Daily Total for in 24 melted more nNo.
Yeser Month Max. Uate Min., Date HRange Month Hours 3now of days
‘ SEPTEMBER
1507 50.6 62 2L 17 13 69 0.39 039 0.0 1
1908 524 S0 i G 25 61 0.78 0.40 0.0 2
1909 50.8 86 16 15 22 59 0.89 037 00 7
1910 L19.8 82 5 1} 7,11 61 0.90 0.37 0.0 6
1911 117.8 8l 1 13 18 58 1.31 0.35 0.0 8
1912 18,0 82 18 i 2l 59 0.58 0.2l 0.0 5
1913 51.0 89 7 13 2 61 C.36 0.36 0.0 1
191k L1859 82 2,10 1L 12,13 67 1o Ci39 2.0 10
1915 8.8 87 18 15 28,29 61 0.15 0.15 0.0 1
Mean 53.8 0068 3.1
OCTOBER
1907 49,0 81 5 1l 2 58 0.15 0.13 0.0 2
1908 2.2 81 8 16 Ls21,22 56 l.41 0.85 ’ 5
1909 lihe2 81 10 12 27 56 0.74 0.21 0.0 9
1910 4.8 81 8 10 27 53 0.33 0.25 0.0 3
1911 Li.h 79 7 6 27 53 0.51 0.2l 0.0 b
1912 38,2 72 3,13,14 6 21 62 0.26 0.12 0.0 3
1913 - - - 8 L,25 - 0.31 5416 0.0 2
191} 43,1 78 13 17 22,25 50 1,10 0.30 0.0 7
Mean 3.3 - - =- - - Ue60 Loly



Appendix 2 (Cont.)

Temperature-Degree Fahrenheit Precipitation-Inches
Greatest Greatest Total Une- ,01 cr
Mean for Deaily Total for in 24 melted MOre INoe
Year Month Max. Plate HMin, Date Range Month Hours Sriow of deys
NOVEMBER
1507 3L.7 66 8 5 3 56 0.28 0.09 T 5
1908 35.9 70 6 2 2 55 0.10 0.08 - 2
1909 Lo.L 66 3 =12 15 Ll 2.50 0.57 L,5 16
1910 3L.6 68 1 =11 26 53 2493 0.9 9.5 73
1911 33,2 65 3 =11 11 52 0ol 1 0.33 0.5 3
1912 364 57 12,27 5 24,29 L9 Ce96 0,30 0,0 6
1913 3945 68 7 11 3,21 L7 L1t 0,35 2.0 10
191h 33.0 61 4,8 -1 21 56 C.1l1 0.11 P 1
Mean 36,0 1.09 2.1 e
DECEMBER
1908 25.1 L7 25 =20 13 50 .28 0011 3.0 3
1909 21,8 Ly 8,9,%2,v-16 6 Ll 1.01 Ce50 15.0 9
it
1910 30.6 53 1 3 22 38 D.86 0.25 2.0 8
1911 2540 sl 1 -6 21 51 0.5 0e26 3.0 3
1912 25.6 50 11 - 6 26 51 o.%u 0.17 2.0 7
191 3042 72 7 <6 18 60 0.85 0.35 11.0 7
191 17.4 45 1 =21 18,21 L6 0.20 0.10 3.0 3
Mean 26.0 0.82 5.9 5.9

gL2



PRECIPITATION AT ANA RIVER

Appendix 3

Year Oct. HNove Tiee, Jan, Feb, Mar. Apr. #May June July Aug, Sept.
1914-15 1 OS .15 .18 «19 .86 .35 .78 <93 .00 2.05 00 .13
1912-13 .23 .AB «79 1.03 «17 .0l «37 35 2.14 2.33 +G6 23
1911"'12 oL‘-l .21 016 . 76 -13 .?3 082 l )_{,9 -}-‘»Y 026 o68 012
1909“10 Q)-l.f 8099 072 .37 l.l).]. .12 021 )4-6 L) 012 OO 06)4.
1909"09 1 OJ.L .13 -22 2.60 .?8 076 009 016 070 oh'é OO véE«:
Mean .)_{2 1.38 '61 l. 15 .59 029 oh,S 068 081‘- . 76 022 nL'.l

52



Appendix L

FRECTIPITATION AT THE POPLARS
Year Oct. Nov., Dec, Jan. Febe. VMer. Apr. Hay July Aug. Sept, Mean _
1959=60 83 .09 W3 1.87 1.29 1.12 1.22 1.71 57 .08 .12 7.70
1958-59 933 c?l.} a?3 01}-5 069 051 037 096 010 10)-}14. oLz-l 5.93
1957-58 .92 .82 1.61 2.15 1.45 .59 .68 1.55 1.09 .19 .47 12.56
1956“'57 lo 75 007 .}—’-O 085 1.“-8 2. Ob 039 2. 7}4- 039 011 1.62 9.96
1955-56 «33 1.67 3.42 2.74 1.67 .20 .86 2.06 2,82 .17 .35 1h.19
1954=55 28 L6 .59 .58 .17 .50 .70 .39 A8 .00 .77 L6
1953-54 .50 3.97 1,08 1.6 .85 .61 .89 .72 00 .81 .66 11.0
1951"52 1.2)4. l.OO 2038 051 1.07 -89 .35 101“- 2.37 012 00 038 12010
1949-50 21 47 W39 2,52 .20 .76 L0 48 h.32 00 .10 .07 8.27
1948<49 «22 1,50 1.34 .25 .62 .89 .12 1.97 ' O .05 09  5.95
194 7-48 «9 e53 W77 1.56 66 140 .56 1.56 2.25 .86 .47 .85 10.34
1946-47 .88 1.30 .1h .28 .26 .77 ¢330 1.47 1.43 W36 .41 .22 7.35
194 5-l46 «79 1.21 1.59 1.10 .36 1.39 .19 1.26 .63 .98 .25 8.75
194li=L5  1.56 1.04 .97 .59 .54 .26 .22 2.27 62 W04 .23 T7.12
19h3-4 21.19 .55 .51 Ji6 .82 .21 Jhlh .88 3.05 1.32 .03 .26 8.10
1942-43 13 2.18 1.69 1.79 .30 .30 1l.h2 .91 .38 .13 00 8.35
1941-42 1.50 1.82 2,02 1.25 .90 .10 .49 1.53 .07 .03 .26 8.81
1940-41 SOl 1.02 1.38 1,09 .63 .67 42 1.37 L3 22 .25 B.22
Mean .88 1,10 1.32 1.32 .79 .71 .53 1.38 .53 .35  .3¢
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YMONTHLY OCCUREEHNCE Ow

\opendlx 5

PRECITITATTION

Jan., leb, Mar. Apr, May dJune July Aug. Septe OCt. NOV. LeC,
ANA RIVER (1905-1917)
Mean 1.15 .59 W29 L5 68 LB <76 .22 A1 Ji2 1.38 .61
Maximum 2.60 1,26 .76 D02 1.9 2.1 2.33 96 1,36 1l.05 2.99 1.25
Minimum L19 .13« .00 .16 .00 W12 .00 .02 .13 .15 .12
CLIFF (1907-1916) »
Hean 1.0l - .56 Jib W74 1402 1.43 61 .25 .68 .57 1.07 .78
Maximum 2.3 1.20 1434 1.73 2.12 3.61 1.20 .98 1.b1  1.L1 2.93 2.39
y‘inim“m odl 01_5 QOLr 007 009 011 013 .OO T -28 .10 020
FREMONT (1309-1960)
Mean 1.00 93 43 30 o755 W86 62 .37 W66 48 1,11 1.01
Maximum 3.86 2.51 2,12 1,83 3.62 3.23 2.46 2.03 2.04 3.52 3.59 j.80
Minimum 12 J07 0 .05 - .08 00 ,03 00 00 00 Q0 00 .05
LAXE {1926-1931)(1905-1916)
Mean <70 <59 b S8 92 W97 W66 22 LS 37 <73 W65
Maximum 1,31 2.08 .88 1.16 1.87 3.35 1.60 .72 1.21 LBy 2,32 1.66
vinimum .08 .02 .00 41 10 .03 00 .00 .00 L0 .00 .20
3IIVER LAKE (1896-192hL.)
Mean 1,10 1.40 .56 fT0 W92 .76 .58 .32 .59 .55 .92 1.10
Max imum 3.50 Ue25 3423 2,27 2,52 2,65 5.20 1.45 1.61 2,09 3.28 2.h3
Minimum 00 00 L10 .09 00 00 00 00 .05 .ou, 12 .07
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Appendix 5 (Cont.)

Jan, Feb, Mar, Apr. May June July Auf. o6pt. OCte NOV.

THE POPLARS (1946-1960)

Mean 1.32 «79 71 .53 1.38 1.36 <53 .35 <39 .88 1.10
Maximum 2493 1.07 2.05 1l.42 2.74 3.55 2.82 1.50 1.62 3.03 3.97
Minimum 25 «17 .10 .12 «39 00 00 00 00 21 .07

ene



Appendlx 6
QITANTITY OF PRWCIPITATION BY MONTHS

ANA RIVER - 19509-1917 CLIFF - 1907=-1916
Aor, May June July Aug. Apr, HMay June July Aug,
No. of Ysars
in whiech
Monthly exceeded .60 2 3 3 2 2 5 5 3 L 2
1.00 1 1 2 2 0 2 I 5 2 0
2.00 0O 0 1 2 0 0 1 bl 0 0
3.00 O 0 0 0 0 0 0 1 0 0

€52



Appendix 7

FROST DATA
(26°F and Below; After Whistler & Lewis C.)

_— APRIL MAY JUNE

First Last No, Days First Last No. Days First  Last No. Days

Date Date with Date Date with Cate Date with

26° or 26° or 26° op 26° or 26° or 26° or 26° or 26° or 26° or
Year Below DBelow Below Below Below Below Below Below Below
1507 - - - - - - - -— -
1908 1l 29 17 3 30 17 1l 23 8
1909 1 30 2l 1 29 20 5 23 6
1901 3 29 12 1 21 9 2 21 8
1911 1 30 21 6 30 17 2 5 3
1912 1l 27 20 2 30 9 15 21 3
1913 2 30 19 1 19 10 20 20 1l
191 6 30 10 1 28 8 5 22 L
1915 L 30 18 1l 29 12 8 26 7
Mean 18 12.8 5.0

gz



Appendix 7 (Cont.)

JULY AUGUST SEPTEMBER

First Last No. Days PFirst Last No. Lays First  Last No. Days

Tate Dage with Dage TDate with T'ate Late with

26° or 26° or 26° or 26° or 26° or 26° or 26° or 256Y or 26° or
Year Below Bslow Below Below Below Below Below Below Below
1907 - - - 19 31 q; 2 30 1k
1908 - - 0 11 31 : 7 29 11
1909 T 13 2 2 29 6 1 30 12
1910 - - 9] 15 30 7 11 30 9
1911 3 3 1 20 20 1 1 29 1l
1912 - - - 30 30 1 11 29 13
1913 —— - 9 18 19 2 1 29 15
1914 21 21 1 17 31 2 1 30 13
1915 1 17 2 0 0 0 5 30 1k
Mean .75 3olily 13.7

ane



Appendix 8
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COMMON AND SCIENTIFIC NAMES OF SPECIES IN LOST FOREST AR%A

(132)

Sclentific Name

Trees

Juniperus occldentalis Nutt.

Pinus ponderosa Dougl.

Shrubs

Artemisia tridentata var.
arbusecula (Nutt,)

Artemisia tridentata Nutt.

Artemisia cana Pursh.

Atriplex argentea Nutt.,

Atriplex canescens (Pursh.) Nutt.

Atriplex nuttslli YJats,

Cercocarpus ledifolius Nutt,.

Chrysothamnus viscidlflervs
(HOOk. ) Tutt,.

Chrysothamnus nauseosus
(Pallo ) Britt.

Furotia lanats (Pursh.) Mod,

Gilia leptomeria

Grayla spinosa {Hook.) Mod.

Leptodactylon pungens (Torr.)
Nutt.

Common Name

Western juniper

Western yellow pine

Sagebrush
Sagebrush
Hoary sagebrush
Silverscale
Wingsceale

Shadescale

Mountain mahogany

Sticky-flowered
rabblit brush

Rabbit brush
Winterfat

Gray naked-stemmed
gilia

Hopsage

Granite gilla



Appendix 8 (Cont.)

Scientific Name

Shrubs (Cont.)

Phlox dlffusa Benth. var.

Purshia tridentata (Pursh.) D.C.

Aibes cereum Dougl.

Sarcobatus varmleculatus (Hook.)
Torr.

Tetradymia canescens D.C.

Tetradymia glsbrata Gray

Grasses & Forbsg

Achillea lanulosa Nutt.

Agropyron cristatum (L.) CGasrtn.

Agropyron dasystachyum (Hook.)
3eribn.

Agropyron spleatum (Pursh.)
Seribn. & Gme.

Antenneria rosea Greene

Aster cansscens Pursh.

Calamagrostis rubescens Buckl.

Calochurtus macrocarpus Dougl.

Carex rossii Bott,.

Castille ja pllosa (Wats.) Rydb.

287

Cormon Name

Spreading phlox

Antelope or biiter-
brush

Squaw currant

Greasewood
Gray tetradymia
Smootin tetradymia

Western yarrow

Downy wheat grass

Wheat bunch grass
Rosy everlasting
Hoary aster

Pine grass

Green-nanded mari-
posa 1lily

Rosa's sedge

Hairy peint=-brush



Appendix 3 (Coat.)

3cientific Name

tragsses & Forbs (Cont.)

Cheenactis douglasll Hook. &
)Arn.

Distichlis stricta (Torr.)
R’ydb.

Elymus condensatus Presl,

Elymus triticoldes Bueckl.

Erigeron filifolius (Hook.)
Mutt.

Eriophyllum lanatum (Pursh.)
Forbes

Ericgonum balleyl Wats.

Eriogonum ovallfolium Nutt.

Erysimum (Touri.) spe

Festuca idahoensis Elm

Heliotropium curassivicum L.

Juncus (Tourn.) s».

Koeleris cristata Pera.

Linum lewisil Pursi.

Lupinus (Tourn.) L.

Muhlenbergia asperifolia
(Nees & Mey.) Paradt,

Nams densum Lam.

Oenothera caespitosa Nutt.

Oryzopsis hymenoides (R & S)
Ricker

288

Common Name

Hoary chaenactis

Desert saltgrass
Glant ryegrass
Alkall ryegrass

Thread-leaved
erigeron

Common wooly sun=
flover

Bailey's oriogonum
Oval~leaved eriogonum
Wall flower

Idaiho buneh grass
Seaslde heliotrope
Rush

Koeler's grass
Western blue flax
Lupine

seratehgrass

Matted nama

Desert evening prim-
rose

Indien mountain-
rilce



Appendix 8 (Cont.)

Scientific Name

Grasses & Forbs (Cont.)
Penstemon (Miteh.) Ait. sp.

Phacelia linesris (Pursanh.)
HOlz °

Poa nevadensls Vas,

Poa secunda Presl,

Paoralea lanceolata Pursn.

Pucinellia nutalliana (Schult.)
Hitche.

Pucinellia lemmocni (Vas.) Scribn.

3alsola kall L. ver,
tenuifolia G.F.W. Moy,

Scutellaria nana

Jenecio canus HooX.

Sitanion hysterix (Nutt.)
Je Go Sme

Stephanomeria panicultate
Nutt.

Stipa comata Trin. & Rupr.

Stipa thurberiena Piper

Townsendia florifer (Hook.)

Verbena bracteoss Michx.

239

Common Name

Penstemon

Narrow-leaved
phacelia

Nevsda bluegrass
3andbergt's bluegrass

Lance-=leaved
psoralea

Nuttalt's alkall
grass

Lemmon's alkall grass

Russlan thistle
Gray dwarf skullecap
Gray senecio

Bottle-brush~squirrel-
tail

3tiff-branched
gtephanomera

Needle-and thread
grass

Thurber's stipsa
Showy townsendia

Bracted verbens



Appendix 9
3011, CHEMICAL ANALYSES

Flot or S0il P K Ca Na Mg TeSe " CEC Base

Treatment  pH ppm me/100g me/100g me/100g me/100g OM% mmhos/ecm N% me/100g Satura-
, tion

Occasional Pine

Juniper T-1

Surface 8,0 6.0 1.8 13.0 0.52 Lol 0.69 0.5 0.039 18.9 102.7

7-9" Bop LeS 2.6l 20.5 1.15 6.9 0.52 0.69 0.032 28.0 111.

11-24" Be2 247 1.8 19.2 0,87 7.15 0,63 D¢b 0,033 23.3 124.

29-31“ SJLL 3.0 loh—? 18.2 3.22 705 0032 008 00020 2206 13000

4" Caliche 8.0 8.5 l.7h 21.5 3.21 4.9 0.1l 0.6 0.018 33.4 123.8

Pine-Coarse

Loamy Sand T-0

1"'“-" 7.7 7.2 0089 }4--7 Ooll 3-05 O.SS 0035 0.02}4— 8.8 Slo)-}

7-11" 7.4 1040 1.4 Se5 0.24 5.& 0.7 0.36 N.021 19.6 86.7

39" 8e3 10.7 le.3 22.8 0,87 10.45 0.30 0.36 0.016 26,3 134.7

Upland Sage T=3

2‘1{." 7.6 1605 3.59 8.9 0026 5.6 10’{6 0036 00099 l?‘v.O 73.9

8"11" 7.8 18.0 2.7}-‘- 7.9 O.B? 7'0 1.29 0.“— Oo073 20.3 60.1

Caliche 8.6 L5 1.8  2h.3 12.37 19.24 1.32 2.2 0.074 37.0 156.0
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Appendix 9 (Cont.)

Flot or Seil P X Ca Na Mg o TeS. ~ CEC Base
Treatment  pH ppm me/100g me/100g me/100g me/100g OM% mmhos/em  N% me/100g Satu-
: ration

Lake Sage T-l -
Dello  Co06B  22.7 le2

1-5" 8.0 8.7 L4.08 10.3 D52 5.8 1.32
S-15" 8.2 3.5 3.43 1.2 1.82 56 0463 0,5 0.035 20.8 129.4
15-22" 8. 8 3.5 5.02 MQZ 9.92—‘- 7. 85 0058 0092 O- 333 d?.3 13506
it 8.9 5.2 2¢73 16.2 8403 4.0 0.19 2e1 0.003 12.6 5.7
7 8.8 3.7 2.09 10,2 3.69 6.0 0.16 2¢0 0,503 10,1 217.6
Idsho fescue T-5 v
Surface Tl Tel 0.89 5.3 0.13 3.35 0O.h4h 0.2l 2,029 1h.6 80.0
i 7.1 5.7 1,28 8.6 Ne22 b 0u7h 0435 0.049 19.5 80.5
10" Tel 5.7  0.96 Goly 0433 5.6  0.80 0.4 Q.043 19.8 772
(Celiche)

15"+ Toh 5.2 1le22 11,6 0.56 6.25 D.66 .42 0.049 224 87.6
Fine Sand T-6
Surface 17 9.7 1.28 6.2 Ce13 2.95 0,36 0.25 0.01%9 11.0 96.0
1t 7.6 L.5 1.1 10.7 0.11 1.8 0.11 0.22 0.005 10.0 137.1
2' 7.6 5.2 1005 10.0 0009 1.6 G.OG 003 00006 10.3 123.6
3" 709 L;.O 105 13.6 0015 2.9 ().OS 0028 0.@06 16.14. 11007
%' 8.1 5.7 1.bly 11.9 0.17 2.9 0.1l 0.3 0,007 1h4.7 116,.3
51 8.2 22.0 1.6 10.5 0.28 3.95 0.16 0434 0.013 1G.1 101.4
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