180 Few Montgomery Btreet
San Franecisco, Califernia

August 17, 1959
Mamorandum
To: Superintendsnt, Bequoia and Kings Canyon
From: Regional Director, Reglon Four

Subject: Ecologieal Resesarch 8tudy--Bequoia and Kings
Canyon National Pexrke

Attached are two copies of A Report on the Status, Changes,
and Ecology of Back Country Meadows in SBequois and Kings Canyon
National Parks, vhich was submitted July 20, 1959, by Pr. Carl W.
Sharsmith in sccordanse with the terms of Cenmtract No. 1k-10-k3h-232.
We have reviewed this report in detail and believe you will agree that

it is the product of an unusually thorough and competent field
investigation.

A substantial emount of time was required by Dr. Sharsmith
to eveluate his field data and reach the carefully ressoned conclusions
which are embodied in the report. We feel that thie time and the
resulting delay in receipt of the report have been fully justified by
the final results inssmuch as the value of such ecological research is
to be measured by the smount of professional thinking that goes into
it.

We believe the two sets of comparative photogrephs, one set
teken in 1940 and the other in 1958, speak for themselves. The text
of the report is divisible into two major fields of inquiry. Ome of
these sumnariges the basic ecologleel processes and trends that have
teker place in the past fifty years in Sequeia and Kings Canyon
Netionsl Parks. This information is basic to an interpretation of the
high country as well as to an understanding of the trends from year to
year in the various back country aress. Inasmuch as you will be
enalyring this report yourself, it appears superfluous to offer extended
corment on this subject. However, for the record, we would like to call
attention to the evidence repestedly offered in the report indicating
that the majority of High Bierra back couniry mesdows may remain
essentially unchanged for centuries provided they are not subjected to
unnatural ecological impectis.



The other aspact of the repert, wvhich covers a detailed
metmammmmmmmmut
unm‘mm, wbelim,boatmmtom.
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When transaitting & eopy of the repeort to tha Weshington
Office, we would like very much to inclufe with cur oommants any you
might have together wvith recomsendations and propossals for sotion.

Ve believe you will be gratified that Br. Sharsmith's
findings indicste in some sress considerable recovery gver conditions
existing 18 or more years ago, and also that relatively fev areas
now are in very serious condition. Additionally, you may be pleased
that the soil and moisture conservatien program bas 86 clearly been
the menne of saving various fmportant meedows from extinection.
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Lavrence C. Merrism
Rost Birector
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IBTRODUCTICH

Ag a result of the impaoct of overuss various meadows of the back scumtry
of Sequois and Kings Cenyon Hational Parks ere in a detertiorated oonditionm.
Furthermore, owing to the mounting tide of visitors the dumage on them is pro-
greasively becoming worse. The present report is the result of sn attempt to
study these meadows with reference to their deterioration and especielly in
comeotion with extremely importent questions as to the rate at which the
deterioration is inoressing.

In order to obtain as muoh information as pcasible in regard to thoir
status and rate of shange in their eeology a survey was made through all of the
Problem aress (aress of partioular consern with respeet to the problem of de-
terioretion). Moreover, in order to obtain a basis for comparison with impeired
ones, scme time was devoted to exemining and noting a few praotically unused
mesdows which lie bsyond the ordinsry course of travel.

Through the larger part of the survey the seerch for evidence of change
and rate of change was enormously sssisted by photographs whioh show g very
considerable mumber of the meadows as they appeared soms years ago. Use of
them was made whenever one was evailable for sny particular meadow. The photo-
graphs in question were the excellent ones in the reports by Sumner (1941,
1947) and by Armstrong (1942), those by Sumner serving as the msjor resourve
becauss of the much larger ares they cover. Those which were used wers ro-~
printed and appear in the present r;port.

The yain portion of the present report is, in & sense, a running acocount
of obcorvntiéns. Although in the search for evidenoe of chenge and rate
wrious maédcwu yielded little or nothing, these meadows are mentioned also.

In this portion the order in whioh the problem ereas are arranged corresponds
with that of a previcusly estsblished order of priority of attenmtion. The

results of the present study show this sequence 1s largely correct.
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Progerved plant specimens to ssrve as voushars for the speeies membticned
mmmwmmmmmwmwmmﬁzﬂu
mxwmmﬂgtmm;wmmmmwwwm
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&b wvarious points slong the way, the writor i doeply indebted to Mr. E. lLowell

Swmer, Hegionsl Rsssarch Bioclogist.
ITINERARY

Sugarlonl Headow

CGonant Table

Boggy Meadow

Williems Moadow
dmotion Beadow on Bubbs Creek
Cherlotte Leke and Bullfrog lalw
Vidette Meadow

Eogt lele and Ougel Yeadow
dunotion Meadow end Charlotte lisadow on Dubbs Creek
Peradige Valley

Ree lakes and Sixty Lalwes Pasin
Woods leke

Cagtle Dores Headow

Paradise Velley

Teot Heedow and Fallen Moon Meadow
S8impson Headow

Palisede Creok and Grouse Heedow

&pl“”;
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{/‘
duly 10, 1959.

1B-16.

ig,
18--20, 24.
21--22, 24,

duly 3le—sugust 1.
dugust 2.
3.
S
6.
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ITIRIRANY  (continued)

Little Fste and Bip Fete Weadowa: Dusy besin August 8.
Simpson Nesdow 9~10.
Upiier Leoonte Ceanvon 11.
Golby, ¥eClure, end bvolution Yeadows 12-13.
Grouse Headow 14-15.
Simpaon, Daughert:, and ¢ lon loon Mesdows 15-17.
voat Mountain Headows: vildermuth Meadow 18-19.
Farsdias Valley 21,
Cement Teble 23,
Junation Mesdow on the Kern 24-26.
Timberline Iakc and Crahtree Meadow 26-28.
Lip set, Boaffnld, snd ¥illiams Veacows 29-30.
Hoekett, Sand, Mitonell, and lowth Fork Meadowa September 3-6

drouge Leandow



THE BACK COUNTRY MEADOWS: THRIR GENERAL FEATURRS AND ECOLOGY » AED STABILITY
UKDER NATURAL CONDITIONS

The baock country meadows ccour in verious situstions: on forested or
brushy, sometixes fairly steep slopes, in swales or large, level or gently in-
clined spaces more or less surrounded by often heavy forest, on flats in valley
or canyon bottoms, in level, filled-in lake basins, and on open, subalpine or
alpine slopes and benches. In the zone of forest they range from minute repre-
ssntations to largs, clesn expanses of sixty or more aores, while at open,
higher altitudes they may extend brokenly over almost indefinite distances.
They cooupy residual or mostly trensported seils composed of gravelsa, sands, or
silts, the parent material of which is almost wholly of granitic origin. In
wet mesdows the amount of organic matter in the goils may perhaps range st
times to ma high es fif'ty percent or more.

Although in some cases it ia difficult to eccount for the presonce of a
mesdow in a given site, the ressons are often quite evident. In any event,
within the overall climate cirowsmstances of the topography, soils, and soil .
moisture provide the essentisls of the loocal hsbitat, and within the latter
the primary factor which governs their existence is the soil moisture supply.
Roughly beyond an sltitude of 7600 feet, above which the majority lie and
extend from thenee to higher then the treeline, any role played by fire in
csontributing to their origin rapidly diminishes in importance.

Swmer (1941) dessribed the mesdows in Kings Canyon National Park in
terms of range types and utiliced for this purpose the broad classifiecetion
into wet meadow, woodland msedow, and shorthair meadow. This grouping serves
as well fof Sequoia Nationsl Park. The wet meedow, as the name implies, oocours
where the sell ie prevailing wet, wierefs the woodland meaedow he regards ss
probably being a former wet msadow which has been invaded by forest. The

aptly named shortheir type is best developed in and largely restrioted to the
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higher altitudes. It extends above the trecline whereas the others are con-
fined to the xone of forests. 5ince these three intergrading types have some
vegetational distinetions and partly invelve soil moisture differences, this
elassification has & somewhat scological basis. Ancther comvenient clessifi-
cation and one which s in wider use is a broad division into two types or
Glassest the mid-altitudinal or montans, and the high altitudinal or subel-
pins and alpine. By implication in terminology it should teke cognigance of
changes in all fastors with insreasing sltitude,

Although esologioally regarded as grassland, the mesdows can be re-
forred to this type of vegetation only under a broad concept., Even under
undisturbed, natural oonditions numercus non-grassy herbacecus epecies often
enter into their cemposition. Normally, however, the grass form of growth
greatly predominates, and the vegetation is commonly either an intimste mixture
ia varying proportions of gragses, sedres, and rushes, or a varying mosaic of
more or less pure stands of thege plants, Nore ususlly than not, sodpgos tend
to predominate, and in s wet meadow they may form nearly all of the cover. Ag
noted by Summer (1941) the roots of the sedges form a remarkably tough sod.

A3 opposed to the more delicate, fibrous réotc of grasses, those of sedges are
coarser and much tougher. In au dense atand of the plants they are almost
inextricably interwoven, and play u very effeotive role in binding the meadow,

It becomes cbwicus from their very diverse forms and ocourrences that
the meadows have had variocus modes of origin, The most comwonly known means
is through lekes by the ocumulative effests produced by the development of
vegetation and continusl deposition whish in time shange the former aquatio
habitat into a terrestrisl one. Others heve developed on or along moist or
wet stream ‘dcpocitu. 5till others have arisen wherever drainage by some cause
or another hed become impeded, ,or where as a result of shifts in position of
the ground weter level scepages developed, They have alsoc originated where

water gsatureted conditions were mainteined in acoumulations of senda and
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gravels which ocover slopes or fill depressions, and on slopes sbove the tree-
line they have somstimes also arisen as & result of nivation.

Susaession is the orderly sequence of transformations in vegetation re-
sulting from the interactions between plants and their hebitat. It culminates
when the intersstions ressh a state of relative oquilibrium known es the oli-
max., In the broad sone lying between foothil) end treelins the regional or
overall oclimax is forest which in turn is determined by the regional olimate,
Within this wide belt, however, peculiarities of topography and local soil
conditions exert loocal, eantzfolling influences on the sourse of sucoession.
Although besause of natursl changes in the complex of soological fastors some
meadows have sucoumbed in varying degrees to the regiomal olimax, in othersg the
conditions are very stable and the meadows s a result are of long duration. In
any event, under naturel conditions usually the rate of invesion is relatively
very slow, and in some instances eny invasion whatever may be very leng with-
held. Often sharply defined limits of mesdow, marked by an envireling wall of
old forest, show by the age of the trees thet the boundary between mesdow and
forest has remained stable for centuries. Even long after extransous forces
have changed conditions and provcked invesions by forest the peaition of the
ancient, original boundsry may still be in evidence by the abrupt ehange in the
age of the trees.

By and large with gein in altitude the rate of succession (as well aa
rete of reaovery following overuse) becomes increasingly slower. This appliea
also to the rate of invesion and to changes in gemersl. Obviously these rates
will tend to be about the same in meadows situated at comparable altitudes,
except of course as modified by differences in site, exposure, soils, and
molature :ﬁpply. Owing to the rather progressive diminution in the number of
species with increasing sltitude, the stages of sucoeasion tend to become

oorrespondingly fewsr and more simplified.
Back country mesdows of any sige or consequence which at some time or



snother have not been subjeot to the impeot of use are rere or perhsps non-exis-
tent, On the other hand thsre are s few that are only very lightly eor rarely
used or have mot been grased at all for & mmboer of years. The following
meadows, although wmfortunately of very limited number, avre on the whole good
examples of this kind, They are in an essentially nstural or "unused” state,
and photographs provide some grounds for judging their degree of stability or
rate of ochengo over an interval of sighteen years., They eleo provide a basis
for comparison with used meedows with respeot to the same guestiocns and over
the same period of time., BExcept for the last cne mentioned, all of them are
situsted in the ares near Goat Mountain and Granite Pass.

On Tont NMeadow or the wet, uppermost portion of the ares with this name
the grassy cover is in as virgin & oondition as when noted in 1940 by Sumner
(1941), and from a distance the meadow shows no sppreciable change in its former
sise or shape of outline, nor any apparsat slteration in its general appear-
ance (figs. 1, 2). Changes have been much slower to appear thsn on portions of
e neighboring slope where invasion by Red Fir has ocourred with such rapidity
a8 to completely obsoure the view of the meadow from a point from which it waa
formerly visible,

Goat Hountain Meadow No. 1 likewise seems to show no change, at least
none that is important (figs. 3, 4). On Joat Mountain Meadew o, 2, a false-
hellebore invesion, whioh Summer (1941) sugrested as being perhaps the result
of atock grezing in esrly days, shows no apprecisble amount of expsnsion., Its
front appears to be practically stationsry, and evidence for this is reedily
apparent on close examination of the almost identiocal views (figs, 5, 6). At
the far end of the meadow e lodgepole invasion, also begun some years prior to
1940, seems to have made no further, forward advence. Hvidently conditions
wnich for a time were rapidly changing finally became steble snd have remained
so for nearly two decades.

On Wildermurth Meadow nearby, the growth i3 es virgin as when observed by



Pig. 1. Tent

Keadow as it
sppearsd in
1940,

Fig. 2. Temt
kendow, frov o
cloger but otior-
wige gimiler
view, ag it
appesred in
1858, Lo chnn
is evident.

e



FPig. 4. The sane meedow in 1956. 1t shows no importent
change .

/1.



Fig. B. Goat Mountsin Neadow No. 2, as it appeared in
1940, It then sh

owed invaesion by falsehellebore and,
in the far distence, slaso invesion by lodgepole.

Yige G. The same view of the mesdew in 1U68. The "front®
0 the felsehellebiore invasion stacds st the seme position
it etood in 1840, end the same seems tc apply Lo the

lodgepnie.
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Sumner (1941). Over much of its surface the dense, luxuwrisnt cover of mainly
grassos and sedges of two to four or, in some spots, up to five or six feet
high, grow. Other than the dissppoarance of a few, nnulypm&noflow
woody growth which appear %o have been desadent in 1940, thom&dowlm to
have undergone no essential ehangs (figs. 7, 8). On & benoh direstly above
¥ildermuth the margin of a wide, marshy, sedge meadow is oxtending itselsl fur.
ther into the shallows of a lake st a rate which seems to be rather negligible
for eighteen years (figs. 9, 10). Purthermore wniform end rather stable con~
ditions seem to be shown by the meadow as & whole. Its composition iz almost
unvarying frem end to end; the same fow species of sedge seom to compose the
marsh nesarly threughout and, except on o very imsonspiouous uaimme,
sppearanse has not notiseably changed,

The mesdow in Granite Bagin is not only s good example of resovery from
former, looal dsmege, but is alsoc of interest in olearly showing no ohenge in
the distribution nor even much alteration in the form, sise, and density of the
willow thickets end shrubs (figs. 11, 12). In & distent view of anothor meadow,
namely tha highest of a series on the north side of Granite Pt.u. ne apparent
change is observable at least in the larger aspeot of its intriaate pattern of
surfece features (figs. 13, 14). At still another, in the lowest meadow of
this series, e near view shows no appreciable change of essentisl dotail
(figs. 15, 16).

Fallen Moon Mesdow, situated et a lower, rather drier level cn the same
side of the pass, has & prastically unchanged sppearance (rigs. 17, 18). It
also gives evidence of stability in another way, namely through the form of
growth assumed by the extremely few lodgepoles which have succeeded in inved-
ing its open expanse (fig. 19). In the foregoing connestion this point is
worthy of some elaboration. On a lightly used or unused meadow, or one on
which conditions have not eltered in such & way as to favor invesion, repres-
elon by a varying combinetion of adverse factors ocours., The mechanical and

/3.



Pig, 7. In 1940 #ildermuth hesdow showed s virgin con-
dition which it had long previcusly susteined.

Fip. B Tn 1958 Gildermatl was in the geme virpin come
dition, WmeMMmHﬁbxeintMe&wqrmm@ shown rore
clearly by Lilting the cemera, is sbout es distart ms it
Wes in 1040 Prom the noarest, Lellest tree swt in the
nesdow,

-t
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Fige §. Sedge mersh snd leke beneath Goat Kountein in
1540,

Pig. 10, &ssentially the same view of the marsh in
1968, Althourh willovs ir the feresround partly obscure
the view, the extent of mersh end lake o ser to oo
sront the same,

/5.
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Fige 11. JHeedow in Granite susin ss &t appeared in 1940,
gt wallown osused by fairly heavy uss are indiostod by
ArToNE.

Pige. 12. DBy 1968 the scorg of the furmer dusi wellows
had healed. Their fcraoe lecation vorved as & reans of
orienting this view, o spereolatle change is ghom in
the Jorm, densitr e Ciatrivubtion ol tas ol

livac.

o .






i 15, The lowes! meudow or the geries oo Lhe noyrth
ide of Grenite ragz in 1940,

i%., The zewe view in 1o8a, %
3irnifioent eiteraticn whotever iv g of
EoRwendoy,
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other berriers presented by the close groumd cover greatly inhibits successful
germination of lodgepcles. Becanse of disfavorment in losal scmpetition with the
long established and dense grasses and sedges, if germination has ooourred growth
is very slow. As growth ensuss the leader and various brenshes may becoms in~
Jured or killed by the ravages of a very small bark beetle (Ips). The new
btrenches, whioh in time have come to replace the dead, may become affected
sizilarly by the same sgent. On e given mesdow the dopredsticns may be largely
er scmetinmes wholly confined to the inveders: the young and other ledgspoles

in the nearby forest border may remain untoushed, At times possibly exposure
because of the open site also has repressive influsnces, and the net result is

& dwarfed, mis-shapen individusl of rathor charmoteristis sppearsnes. On the
open expanse of Fallen Mcon Meadow the vory sparse invasion by indiwiduals all
with this form of growth obviously indicates that stable meadow conditicns are
being rather strongly meintained.

In the Bubbs Creek Ares, on Ouzel Keedow Just ebove East leke, the dense
grasgy aover shows no signifisant difference sinse 1940 sxvept a sesmonal one
and & less used sppesranse, On the other hand a few mostly storm battered
lodgepoles have arisen, but almost all of them are assoolated with the willow
thickets, and the latter have not advansed. Some change is therefore ccocurring
in the woody vegetstion, but the meadow itself rezains practisslly the same
(figs. 20, 21)

In comslusion, all the above meadows show & large lack of change., It
raefleets the achievement of equilibrium or balance between forees, and is
sssociated with the large sbsense of extrenecus disturbance, Although shifts
in the point of bslance may sometimes occur under wholly natursl eenditions,
and therefore exceptions undoubtedly exist, the above instances and observa-
tions still warrant the oonclusion that, under those conditions bask country
meadows are very atable generally, and that changes of any importance are only
very slowly achieved.

/9.
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fig, 17, Pallen
Noon Meadow as it
appeared in 1940,

Fig. 15. Ths same
view of Fallen Hoon
Headow in 1268,
Althourh some lodre
poles huve recent-
ly established there
selves on its bor-
der, verv few have
suwocseded in inved-
ing its open ex-
range in eirhteen
vears.

fir. 18, £ clogsee
Gp o’ atill she
gare view showus
Lore clearly two
of the invacing
lodgepolos.

Their crowth ig
much resreassed.



'ir. 20, Cuzel Lepdow as it &ppeared In 1540,

Fig. 21, OCuzel Meadow in 1958. 4 few lodrepoles have
appeared, but most of' these have been breken down [a's
atorms. Other then this there appoOArs to heve Legn
relatively little change .
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Fig. 20. Cugzel Headow a5 it sppeared

Fig. 21, Ougzel Hesdow in lg58,
appeared, but most of thess have been broken
storms. Uther then this there ap
relativelv 1ittle change .

£ few lodeépoles have
down vy
poars to heve uLson



THE STATUS AND CEAHOBS OF MEADOWS IN THR PROBLEH ARBAS

1, 7THR BUBB3 CREEE AREA

Vidette Meadow. Vidette Ksedow, on compsring 1ts sppearance im 1940 with
that of 1968, shows, in paired photographs (figs. 22, 28), the following
chenges: (1) willows which formerly cccurred on the opsn msadow seem to have
dissppeared ocmpletely; (2) willow thiokets along its borders and within the
fringing margin of the ferest have been eliminated and repleced by extensions
of elose-cropped mesdow; (5) elsewhers in the bordering forest former cpemings
mmmmummunmnuﬁmbymam
lodgepoles; (4) the forsge, at least that nearest the observer, sesms to have
ussumed a somewhat improved appearance.

Field sorutiny of the meadow itself showed that actuslly, on the open
meedow, the willows are almost, but not quite, gone; the few that remein are
hiddan in depressions and dreinage weys, and ere dwarf, half dead, or dead, At
the border of the mesdow, a former dense willow thicket eirht:to tem feet high
which stood under e lewning smag (ahown at loft margin of fige. 22, 23) has
practically disappesred in death, Although but few inveding lodgepcles have
succeeded in establishing themselves sut on the open, here and there vigorous,
ooocasionally dense stands of invasion are developing in the spases between the
soatbered, very mush older, larger trees which stand slong the border of the
meadow, A gap of several ocenturies of tire separates the age of the invasiom
from that of the originel forest (rig. 24) although ocoasionally some of the
trees are seemingly intermediste in age and thus & sharp gepametion of the two
age olasses is not always possidble, Ko ring counts were made; but as an asti-
mate, an epge of roughly forty years would seam about correct for the oldest
treea of the invasion, Turning to the seomingly lmproved forsge (foreground of

22 .



fig. 28), aotusl exsmination showed {t to bo a sparss stand, composed wvholly
of native speaies, and representing in the sucoession predominetingly a pri-
Rary and sesondary weed stage (Torrey Popeornflower, Rose Pussytoss, Carpet
Slover, Northwest Cinquefoil, Meadow Fenstemon, and Wostern Yarrow) inter- ;
mingled with o low, scattered, fesble begiming of & subslimax or olimex stage
| (Canyon Sedge, Kentuoky Bluegrass, Tufted Hairgrass, end Baltio Rugh)., This |
weak bepiming of trend to improvement was, however, confined to a few peri-
phersl spots which oscape the very heavy use the muin body of the mesdow
suffers generally.

Summer (1941) noted for this mesdow the existanse of imsipient traces
of erosion. In 1958 erosion did net appear to have developed much if at all
beyond this stage.

Conalusions. As compared with Vidette Meadow of 1840, the smoothed-out,
more heavily used and more distinotly pasture-like appearsnce, the injured,
repressed and nearly extermineted shrubby growth, the new extensions in area

-

of closely oropped meadow, the locelized but inoressing lodgepole invasien
aative within its forest border, the failure even in fortuitous spots of o
display of more thanm bare beglunings of regovery despite highly favorable,
seasonnl growth-conditione, and the &8 yet infrequent but mew and almost

¢x0tic advent of weed patohes (fig. 25), oollestively indicate e marired ad-
vanoe in the trend to deteriorstion and the net result of an insufficient
degree of protection over the years. Obyvioualy this trend could be halted or
oven reversed by promptly applying end enforoing more stringent restrictions on
&ll of the grazing use.

Charlotte lake Meadows. In this group of wet subalpine meadows the
one in great need of relief fram oontimed misuse is the first meedow of the
series which begins just below the lower end of Charlotte Lake, 1In 1940
Sumner (1941) elresdy found this mesdow badly trempled and astively eroding.

23,



Pig. 22.° Vidette %eadow gn it apreared inm 1640,
The willow thickets were thimming out.

;
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Fir, 23. Vidette Headow in 1468, The willows hsve
practionlly disapeared, “vidently the derrce of use
te which this mewdow is subjected is gueh that it
does nct pramcte an increase o willows.
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Fig., 24, The sharp distinotion ints two ape-clesses
of troes iz easily ssan in this view of the stard or
lodpepole wiiel borders Vidette Eeadow. This olesr
soparation ig rathor conf'ined to the meadow Lerying,
focal disturbenge war undoubtedly 4he opuse of the
ugsree of reprocsuction,
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( : The faotors responsible for these eircumstances have not been allevisted, and
over ths years it has come to sssume an sppearence that without/ doubt is very
unlike that which it had originelly, In a primitive, umised, wet subalpine
meadow of this type, the dense gressy sod that borders the streeanways (or
lekes) normslly extends over the banks 88 & solid, rounded, billow-like,
ourving mass, the outermost, lower edge of which touches the surfese of the wat-
8r or, during times of high water, extends below it, Except perhape at the
outer side of ourves in rapidly flowing stresms no vertically out banks of rew

soil ere visible, In the meadow in question, howsver, rew benks are clearly
and commonly in evidense (fige. 26, 27) and the sod along their ‘rims is out
awey as sharp, horigentel lines. Sinse 1940 thesme effects of erosion have very
Probably become accemtuated. They osxmot be messured as to amcunt, On the
other hand the extent to whioh ercsion has occurred sinoce 1940 along the banks
of enly & small, intermittent, very minor bransh of the main drainage stream

{ may at least be judged by making & close comparison of the appearances {eentor
foreground of figs., 26, 27), The slight differences soen are not illusory., At
the ait; itself the change in profile of the banks fram sloping’'to vertically-
cut is ;ixfzsly evident snd suggestive of the volume of so0il whidk mugt have
been oroded fram the meadow generally., This overall volume must be very con- y//
sidersble, espesially when note is taken of the fast that sheet ercsion hag
been continually eugmented by the oresation and extension of new bare spots,
Thess are ommmon along the trailside berder of the meadow (fig 28) end are
scettered over the mesdow itself ss well, In view of all the foregoing a
very rough estimate of some fow but vory important inches of topmoil loss for
the meadow as & whole during the eighteen year interval rmay not'be unreascnable.

In poasessing sphagrum in sbundance, this meadow iz of particular

ecclogioal interest in view of its rather southerly losation. It is one of

T
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the vory few sphagmme-rich subalpine meadows this far south in the Sierra which
is readily acoessible by trail, and may well be smong the most southerly of
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Pig. 26, Pirst Charlotte Lake ¥eadow in 1940, The
erTeets of arosion arse guite evident.

Fig. 27, First Charlotte leke Meadow in luss, High
weter conceals some ot not all of the effects of the
centinued, gevera eroglon. Since 1940 soversl inohaes
of goil heve been renoved rom the giresnm benks which
show in the nidele forecround,



sphagmma~iich high mountain meadows in western United 3tates, Aside fram its
special bétanioal peculiarities, sphagaum is indicative of a deop }W of

soil organic matter. Entrsmohment of the mesdow by ervsion with sconsequent
lowsring of the water teble would rapidly deplete this organic matter by
cxidation following meration, while the sphagnum itself, despite its great
capacity in reising the water table by its growth, would gradually thin cut and
disappear (fig. 29).

Little invesion of lodgepoles has ocourred, On the open mesdow the
relatively few inveders which do oacur are stunted or repressed, and probably
sbout half of them are more or leas deadened becsuss of attacks by the Ips
vestls, "

The remaining meedows of the sories are in about the same good condition
&8 was noted by Sumnmer (1941).

Comolusions. In view of the sircumstances and conditiong dsseribed
above, amy further grazing use of Charlotte Lake Mesdow is wholly umearranted.
Likewise unwarranted is the present loostion of the trail which axtends along
its northérn border. In its present location it trensects the bogry margina
of the meadow and thereby is the ocsuse of contimal severe demage to those
marging by users of that trail.

It is appropriate at this point to indieate that for the back country
patrolling renger charged with protestion of the Bullfrog Lake sres the loca~
tion of his residence st Charlotte Lake is a handfiogp. Unfortunately at the
Present time the anly ssbin extisting in the Bullfrog Lake ares is at Charlotte
Lake, M‘utilitod 88 a patrol eabin it is too far removed and helxoo isolated
from the mein oourse of public travel in the Bullfrog lake srea to most
eftoctinl;} 88rve as & base for the protection of that area,

Bullfrog Lale. Although no old photographs of ths heavily used mea-
dows bordering Bullfroz Lake end other nearby lakes were available for
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Fig. 28, View of only one of the trampled and severely
eroding areas alonr the trail torderin:s first Charlotte
Leke meadow. The rerular trail (right mergin) is
"rmnine s ereek.”

JE I «
L igo A)tg.

Sphagmm curving as e bill
first Cherlotte Take meedow.
of »lent fis me

inife~handle (right} is & inohes lonmp.

ow over a bank an
frobebly no other iind
re ei‘f‘iciuz:jc in refeins the woter teble.,
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comparison, it is quite evident here thet deteriorution from overuse is eon-
timiing, Particularly plasn is excessive localized damage by tnnwling.
Livestook held hebitually near the lakeshore perhaps mainly by pasaing par-
ties making temporary stops has orsated large bare spots (fig. 50). At the
high altitude of Bullfrog Lake such spots with osomplete destruction of eover
wouald require for their entire, natural recovery complete protectien over a
pericd of probably not less than sbout twelve yoars.

Comolusien. Owing to its badly damaged condition any grasing use of
themadwmaumthe inlet to Bullfrog leke is ummrranted at the
present time. 4

»

Bast leko. As basis for Judging the rates of any ohanges in the meadows

‘W

aﬁ;}ainingm Lake old photographs were avallable only for Ougel Meadow which
1les just above the Lﬁﬁé shore of the foregoing lake. Ousel Maadow, probably
besause of laok of Sasy mesns of woveas bears ovidence of only light, cces-

sional use (fig. 51) and has remained in an essentially natural state. It hag

therefors been treated at an earlier point in this report. Bes% Lake Mesdow

useable forage and bogey ground thet it e only of limited use for stook
(Summer, 1541). The insdequately~drained trail and its boggy mergins whioch
lesd to it from East Lake shows signs of heavy use and of srosion.,

Conolusions. Until Summer's (1941) reccmmendation to improve the
a0cess to | and simltaneously to restrict the ueo of | the forage at Ousel
wandmv 1s edopted, any effestive addition to the very limited snmount of graging

ares &mlnble in the environs of East Lake ig precluded, y

Junstion Meadow. In the eastern portion of Junction Keadow ths stand

of aspens and brush which socording to Sumner (1941) was capturing this ares
(fiz. 32) hae in eipghteen years (1940-1968) undergone various alterations.
Aspen reprodustion which was on the ascendancy in 1940 has since deslined and

So.



Fig. 30. iocel destruction or cover, bullfrog ileke

fuge: Zacdow s5hows voar-, Tittle Comnge cver

1L reers,
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-mmwe.em of the trees have digappeared. The growth of brush has not been
mfftount to aover the former mmercus bare spots, and the patchoc merely show
various chu’tingn of position and ohwnges in density with o prebable overall
inoreass in emount of ¥ax Gurreat. mhihkod?irhuamtoroplaoacm
of the espens and brush, and this fast, togsther with the rapid appesrances and
growth of the fir, attests the probeble trend of this ares to forest (fig. 33),
The sum of all these changes would seem to indicate a diminishing supply of
soil wifturo es primary faotor functioning edversely for sontimusnce of aspen
but ruvortblt for the escendancy of Red Pir. Any soant foreage which existed

in this fomrly trampled end overgrased ares has in the mesntims practioally
disappeared,

Wagtorn portions of Junction Meadow are in the same badly overgrazed
ecndition as was reported for 1940 by Sumer (1941) or are in an even worse
ccndition than they were st that time. In tho amall meedow at the junotion
of Bast Creaek (fig., 54) weeds end especially annusl ones prodtmjnato over
grasses and thereby indieste & lats stage of deterioration, The: vigorously-
growing sspens that form & dense bordering thicket are semding out root sprouts
into the meadow, while elsewhers aroumd the meadow thiokets of Wax Currant show
congidersble use as browse if not by deer them by hungry stesk in its elmost
vain searoh for sdequats forage. At another meadow in the neer vicinity the
forage is by midseason already cropped to within an inch or two of the ground
(fig. 25, a photograph taken July 22) and patohes of weeds somposed mostly of
Hollowsten Lupine and sharply svoided by livestook have arisen within psrhaps
the last few years,

Regulations limiting grasing use apparently do not epply to all slike.
In en udjoinin;; very wet end excessively trampled meadow the seversl head of
stook, belonging to the trail crew csmped nearby, wandered through the night.
The nearby aign reads: "stock limit two head per party per day..."
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Flg. 34, ¥ost of the ground cover in this view of g
portion of Junotion Meedow is composed of weeds in which
aunual spocies predominate and thoreby indicate a late
stags of mesdow deterioration.

Pig. 56. The wwed patches sosttersd in this badly
overgragsd portion of Junotion Mesdow began their exis-
tenoe not mere than sbout seven yoars ago.
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Oonolusions, Until recovery of forage has been assured through closure
over sn appropriate period of time, all further grasing use of Junction Meadow
is unwarranted, Wile the question ss to where any nearby grasing areas oculd
be found as substitutes for Junetion Mesdow during the period ot"oomylm with-
drewal is perhaps incapsble of solution, the urgent need to stem the deteriora-
tion by the most effective end rapid mesns possible clearly sutweighs any oone
siderations of the inconveniense or even diffioulties which would be imposed
upon travel ss soon as such a drastic but temporary measurs was placed in
effect. Follewing its recovery certainly the conditions would remein improved
only under comsiderably more stringent limitations regarding its use than those
which now apply. Finally, in commection with the whole problem mention should
bs made of the emsellent proposal, made by Sumner (1941) end by Rutter and
Blaok (1853), of a Charlotte Creek Trail. Cbvicusly the existence of suoh a
trail would go far in deoreasing the pressure on Junstion Meadow.

Charlette Mesdow, Despite the impression which miyht be gained by a view
Prom the brushy trailside (figa, 38, 37), Charlotte Meadow, situsted s short
distunce below the Junstion of Charlotte Creek end Bubbe Creek, is in s re-

markably improved condition over thet deseribed by Swmer (1941).‘ The canly
evident indication of reducticn in srea ie & dense growth of Western Eracken
whieh has come to oocupy the rosky ground on the side towsrds Bubbs Creak;
elsewhere the original beounds of the mesdow sesm to be little ohanged in posi-
tion. 4 tall end denge growth of native forsge now covers the eres, Nebtraska
Sedge 1s three feet high and all other forage species are developed similerly
in proportion. Bxcept st the corner nesrest to the trail where a {ew non-
native weods still linger, the mesdow has attained an essentially camplete
reasvery of its original virgin luxuriance (figs. 38, 39).

Conelusions. Charlotte Meadow began its recovery when the excessive use
te which it had been subjected diminished sufficiently. It beseme by-passed
scme time sinoe 1940 poseibly beeause of trail improvements whieh substantially
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Fig. 58, This view of Charlotte ¥eedow ir 186E shows

s return of forage to & stete of almost virgin luxurisnce.
Unless the ground dries cut the petch of Jestern Eracken
¢hown in the background benseth the largest rock should
pot sdvence appreciebly.

Fig. 38. Another view of Churlotte Eesdow in 1088,
vgbreske Sedpe iz threc lect high.
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deoressed the amount of time necesssry for resshing higher forsge arees, or else
becange of clamt although no posting to this effeot was ovident, NHetwith-
WM% evext may have ococourred even more than ten yeafs ago, on the
basis of rates of resovery indisated elsewhere in the problem srods, the length
of time involved in reashing its present (1958) highly improved condition from
s heavily overused state very probably required mo more than ten consesutive
years fmmedistely preceding 1968, or perhaps no more than seven, Furthemore,
slthough its present sondition is maximal owing %o the good s0il moisture conw
ditions of the wet 1958 season, its stage of development with respeot to sue-
cession is o}inax. Aside from differenses in amount of seasonal &evelopment

a5 ocossioned during wet as oppossd to dry years, and unless distubbance by
overuse enters the pisture, when omoe the status of climax is attained a mea-
dow would tend to remain relstively unchanged. Thus the present appearanse of
Charlotte Mesdow may have been sstablished several years before 1958,

2, YHE UPPER KERH AREA

Jmotion Heedow. If & final stage of deterioration is a thlming, beaten

forage sover largely or wholly replaced by weeds in an eroding mesdow already
taken over by & olesing stand of & lodgepcle ilavasion, then Junstion lesdow on
the Xern is one whioh is rapidly epprosching this state. The lodgepcle inva-
sion itself now covers a very asansidersble portion of the meadow, Although
the few ring counts and branch counts cbtained would suggest that the invasion
began sbruptly, between twenty end twenty-five years ago, the maximum age of
perheps most of the trees is no wore than ten to fourteen years, Thig would
indieato & repid inoresse in the rate of invasion. Numerous survivors of
trempling have now grown up beyond reash of further injury by livestook (fig.
40), and their cleveted leading shoots ere repidly elongating (as much as two
feet gein in length during the growth sesson of 1856)., The inoreasing density
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of the stand, together with the expanding areas of unpalatable weeds, is fur-
nishing additionl areas of shelter for newly arrived seodling trees, Repro-
duction is speeding up. Despite initial suppression by trampling the invasion
has already captured perhaps thirty percent of the meadow (fig. 41) and its
rate of progress is such thet in ebout ten more years it may have campletely
taken over the remainder, Mesnwhile ercsion is also reduoing the ares of
mosdow (fig, 42),

The present invasion is not the first one to have developed on Junotion
Meadow. In & report by Sumner (1936) is a photograph showing the meadow as it
sppearad in 1936, (By an oversight the availability of this photograph for
cemparative purposes in the field in 19568 was overlocked.) Bvidently the
ares was oonsidersdly larger in 1956 than now (1968) owing not enly to the
effects of a fire, which not more than a few Yoars previcus to 1936 had swept
the meadow, but also to the removal, shortly before or following that fire,
of essentially all of the lodgepols invasion which had existed et that time,
Although the osuse of the fire is perhaps unkmown, the thickly osourring small
stumps remaining after the young trees had besn removed plainly indicate that
& deliberate attempt had been made to "open up" the meadow et least by cutting
awsy the invasion,

Tree invasion of meadows is initisted through seed from the neizhboring
forest. Removed lodgepoles rarely if ever sprout from the stump. According to
ring- and branch-counts already noted the present invasion on Junotion Headow
began snew scon after the one preceding it had been removed. It differs from
this earlier one only in that it has had & longer time in which to develop and
thereby to predmpt & larger srea.

The causes underlying the persistent trend snd rapid r;tc of invasion of
Junotion Kesdow mey be complex. Although overgrasging is undoubtedly one of
these oauses, there is a possibility, raised as e suggestion by Swmer (1986),

thet if activity of the Kern River is a factor, then a shift of the river to a
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Pig., 40, Junction
Headow on the Kerm.
The leader of the
nsarest lodgepole
inveder rrow two
feet in length 4n
1956.

Fig. 41. Junection Meadow on the Kern in 1958. As a
rosult of inwasion during the ten to fourteen yenrs
iredistely preceding 10568, lodgepcles have cepturcd
perhaps thirty percent o this mesdow. The het an the
groumd 1s merely te show more cleerly the overeropued
cover. LAt the Uime wicn the photegraph wes obteined
rrectically ne avsileble forage oxisted,
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point more distant from its former position with respest to the meadow is in-
volved, Suoh a x‘h.m. if 4t ogourred, would have Mri‘;od the meadow of o
formerly more abundant moisture supply since, s he md;.ntu. exsept for a
small, siuggish branch, the Kern River is situsted at scme distance from the
mesdow, and the latter is prevailingly dry.

Ciroumstances necessitating the use of this meadow mey at times pose &
problem, as in the following instanes. As on mesdows elsewhore throughout the
Problem Areas during 1958, the growth conditions on Junotion Meadow were
highly favorable. Despite this fact, by August 24th of that ysar the degree
of use had been such that no useable forage remsined, Although a dense, oon-
tinuous turf covered fairly extensive areas, it had been oropped so short
that & thimble lying on it would have been visible f£ifty foet away. Om arriv-
ing et sundown, the atook uaed by the present writer in reaching the meadow
gave up the search for feed in only ten minutes. The scant feed dissovered
for them some time later at soms distance down the oenyon sufficed the three
head only until 3:00 A.M. It was fully expeeted that the forage would be
scarce, but not as scarse as this. )

Conolusions. Junotion Mesdow is undergoing a rapid trend to extinotion,
snd neglest may result in its essential dissppearance in ancther decade, Soer-
city of forage in this portion of the Kern is such that even the poorest is of
value, Situated as it is by unaltersble topography at the point of sonvergence
or departure of four important trails, by its very location the meadow sssumes
an importancs strategioally which cannot be overlooked. On thewe grounds
clearly 'a serious attempt to improve the meadow is warranted in ‘eddition to
withdrawing it immediately from ourrent use.

Timberline lake Meedow. The badly overused meadow at Tiwberline Lake

has and is contimuing to undergo rapid, deteriorating changes in the low, boggy
portion which constitutes its major area (fig. 43). Formerly this portion was
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Fig. 42, Meanwhile crosion is also reducing the eres
of meadow showr in this view of Junction Headow of the
Kern.

Fig. 43, Timberline lale Headow is veing quiekiy trans-
forwed by the invasion of sn infericr foruge thet proxptly
replsces e superior onc which ig repidly beling destroyed.
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well covered over with s velusble forage composed of a dense, low growth of
shortheir grasses and sedges. On » largs smount of the lower ground the
original meadow thus constituted has been largely destroyed, anq often anly
mere fragments of it remain (fig. €4), That which has dinppux;vd contained
& depth of as much as four or five inohes of rishly humified, strustured top-
801l which required an untold number of Yoars to bulld. DBeaked Sedge is now
repidly filling the beaten ground wherever respite from trampling permits, and
prdvidos but en inferior substitute for the valusble forage it has coms to
replace. Thus the transformaticn into this inferior forage quickly ensues in
the wake of the destrustion. (

On meadow stringers just below Timberline lake the trail has over the
years merely shifted to provide new gites for gullying (fig. 45).

Conelusions, Although the sedge cover which has inwvaded the za jor
portion of Timberline lake Keadow would provide a limited ume, the broken
rexmant of valuable shorthair sod which still remaing on the boggy ground is
far too susceptible to destrustion; hence axy further graeing use is unwar-
ranted. Also unjustified is dsmage to meadow stringers by & trail which could
caslly bcf relosated to a position where no damage to them would qgoour,

Crabtree Meadow, This extensive mesdow in 1958 sppeared to be in good
condition generally (fig. 46). There is scarcely any evidence of invesion,

and little of ercsion. The lower end of the largest ares showed signs of
former trampling, but is now on the way to resovery (fig. 47).

5. THE RAB LAKES AHEA

t

Rao lakea. Aside from erosional damage et the base of the treil to
8ixty lokes ‘Baain. axX ocessionel bare spots caused by the tethering of live-
gtock, there 1s little evidonce that any marksd chenges have occurred in the
meedows by, and in the vieinity of, Ree Lakes. In genersl these meadows show

indieations of reseiving heavy use, but they remain essentially undamaged
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Fig., 44. Timberline lake leadow. MNere resmants ot
short-hair meadow remein in badly trampled portions.

Fip. 45, WHeudow stringer helow Tirberline lake keadow
showing an exchenge of new pullying sites for old. The
trail wnich formed the first gully has beon sbandoned.
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Pig. 46, Crebtree Meadow. The lack of invasion,

the dense, unilcrm growth of herbage, end the normell:
developed stresubanks shown in this view indioste
stable ecolorical conditions.

Fig. 47, The lower end of
in recoverv froxm

Crabtree Seadow shows stapes
the effects of severe trampling.
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(rigs. 48, 49), Replasement by native weeds, if any, is osourring only at the
very slowiand negligidle natural rate (fig, 50). Hon-native weads are rare or
sbsent. Dounds of forest are essentially st w standstill, Erosidral damage
aused by certain seotions of the trail to Sixty Lake Basin is, hewsver, seri-
ous. If the primitive former trail which led to the Basin in 1940 had been the
ssat of eérosicnal demage as now oxists, then without doubt it would have been
noted in the report by Sumner (1941), Therefore all of it mist be relatively
rooent, and hes been produced repidly., It is moatly confined to segtions of the
ean:tmm portion and where it traversed meadowy strips on the slope above
Ree Lakes (fig. 51), end 1s worst at its point of begimaing at Rab Lakes
(rigs. 53. 63), Along its whole length this trail bears evidenos' of rather
hsavy use.,

Conelusicns. Relooation of the foot of the trail to Sixty Lake Bassin
to sueh @ position as would avoid further damage to the meadow, and the provi-
sion elsewhere on the same trail of more substantial and effective means of
trail dniztage. would in the course of time permit recovery from the only un-
desirable ehanges which have oocurred in the Rae Lakes Area, ‘

4

S8ixty Lakes Basin. Beyond the terminus of the construoted portion of

the trail to Sixty Lake Basin primitive trails and duck lines run in various,
confused directions, but aside from these indications of oconsidersble recres~
ticnal use there appears to be no important change.

4. THE SIMPSON HEADOW AKRA
]
3 g

Altitudinally the Simpson Meadow Ares is the lowest of any af the prob-
lem areas, and ecologically 1t i3 one of sonsiderable ecologioal comploxity
because of (1) the numerous differsnses in the cheracteristio smounts of soil |
molisture which acewr over short distances and the oorrespondingly veried nature
and density of the vegetation and (2), the influence fire has had as & fasctor
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Pig. 48.° Ome of the meadows in close proximity to
Ras Lakes, as it eppeared in 1940. It them ehowed
evidence of heavy use.

Fig. 49. The same meadow (rs shown in Fig. 48) as it

appeareqd in 1958. There are nc evident o

hanpes. it
sti11 shows signs or heavy use.



Fig. 50. Bloping margin of a heavily used but largely
undesaged mesdow hordering Eee lakes, The ercsion
shoen iz normsi. The colony of delfrey Shootingstars
is msking only « neglizibly slow, “orward sdvence.

'

Fig. 81. Zrosionel Qewsre elony the Sixty lekes Eagin
treil on

a meatowy slope aliove Hae Lakes.



Flg. 52. B8ixty Lekes Basin trail needlessly crossing
and demaging & weadow st Rac lekes.

Pig. 53. The point orf oririn of this ercsional

on a meadow by Hae lakes is Lhe sase 3ixtr laves Basin
treil whieh in this view crosses from left +e rigzht under
the snowbenk end is invisible. It is very Joubtiul of
this damags existed eiphteen YOar's &50.
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in affecting the mesdows. The Area inoludes only Simpson Meadow and the gd-
Joining Goddard Pagture.

‘ Simpson Keadow. Simpson Meadow appears to have underggae no important
Ghtng;l in eightesn years aside from alterations in the willoy thiekets which
oscur along one side of it (figs. 54, 65). The recent destruction of certain
of theso thickets by fire provided a means of determining the indisators and
the preswsptive rate of progress of the suscessional soquenoces in the return
to meadow olimax, with fire as the initisting factor. lete in the fall of 1966
and well after the fire season was over one of the smaller of the ebove willow
thickets was thoroughly burned out, intentionally, by Mr. Bem' Lovering, A
recongtruction of the two (primary end secondary) weed sequendes of vegstational
sucoession which was attained in three years on this rather molst site (fig,
86) is given herewith. (1) Invasion by Sierrs Willowweed, "hite Hedge-nettle,
end Blue Wild Rye (the latter only sparingly and perhaps sctually an sdvance
guard of the next (or possibly final) stege; (2) invesion by Field Mint and
(egain sparingly) Blue #ild Rye., In e neighboring, drier site (fig. 57) the
am«;sién during = presumably equivalent amount of time follgving fire de-
struotion of a small willow thioket was in the following seqm:rmo. (1) Inve-
sion by Cheatgrsss Brome and Amual Heirgrass; (2) invesion by Creek Golden.
rod, Mixleaf Mugwort dormwood, Western Yarrow, ;argelonf Avena, and Blue Wild
Rye. Surrounding eech of the above sites was a zone of transition to sub-
olimex or climax (although the letter was represented only by relicts)., From
this sone the invesion of the final steges of successicn into each of the
bumﬁ ereas had already begun and leads ons to presume thet the invesicn of
the final stege would besome largely complete in an additional three to five
yeers. Thus by way of summary, in six to eight years following fire degtruc-
tion of willow thicketa on Simpson Meadow thers ey be developed: (1) on
moist sites o meadow subelimsx Sonposed of & dense growth or sodges and Baltic
fush intsrspersed with some Blue Wild Kye and (2), on drier sites a meadow

o~
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olimax containing Blue Wild Rye, Slendsr Wheatgrass, and Mountain Brome.

Tﬁn 8bove sequentes or stages oan be reconstructed, though less easily,
by obterjatian slsewhere over the mesdow proper. They oan be cpﬁ%tructod
similarly, though the speoies esomposing them are more numercus, in Goddard
Pasture where the moisture conditions sre more varied and where the influ-
noes of fires have been profound. The major portion of Godderd Pasture ig a
rather extensive boggy ares, eriss-orossed in places by down logs, and with
an abundant and I;xurzant forage of sedges and tall grasses in the numerous
openings of the jungle of dead or recovering oottonwoods and willows burned
in the fire of 1948 (Pig. 88), At the upper end it merges more or less
sbruptly into & very dry, overgraged and badly trampled flat (figy 59). 1In
all these ereas although the species involved xay differ the stages sre the
sexs regardless of whether they were initiated by fire or overgrasing and
trampling,

Under disturbanee such es may be oreated by continued overgrazing the
succoession may be "thrown back” to an earlier stage. Under these siroum-
stances the woed stages beoome indicstors of deteriorsation (dogengrntion)
and the Primary Weed Stage would represent the final stege., Beginning with
the olimex or subolimax common indicators for the Simpson Meadow Ares follow,
(1) Climax or Subclimex: Blue Wild Rye, Slender Wneatgrass, Mountein Broms,

Fringed Broms, Bearded Fescue, Tufted Hairgrass, Slmer Needlegrass, and
Baltic Rushj (2) Seoondary Weed Stage: Falsstarragon Sagebrush, Mixleaf Muge
wort Wormwbod, Creek Goldenrod, Western Yarrow, Field Mint, and Largelosf

Avena; (3)) Primary deed Stage: Cheatgrass Brome, Douglas Knotweed, Anmuasl
Heairgrass, B8ierra Willowweed, and white Hedge-nettls,

Fo old photographs or other ready mesans of obtaining a clue on rate of
replecement of climax vegetation by weeds over the yesrs wes svailable, hence

no data were obtained in this regerd,



Fig. 56. Simpson Meadow. Succession in & moist, burned
out 3ites which three yeers earlier was coversd by s dense
willow thicket. The cuter margin of the burn is dimly
visikle as s line oxtending from left %o right in the far
distence as woll as acroas the ereground,

Fir. 87. 3impson Headow. Succession ir e drier turned
cut gite which elout thres veers esrlisr wag slsc covered
by a dense willow thicket. The early weed stape corpoged
of an snnual grags is civine way to o gsecondary woed
stape ocomposed of broed-leaved herta.



Fig, 88. Portion of Goddard Pasture ton years follow-
ing the fire of 1948. The luxurient stend of Tufted
Heirpress is four feet high,

Fig. 58, Trampled dry flat et ths upper end of Goddard
Pasture. The thinning stand of herbage in front of the
scattered shrubs of Sagebrush and Gcldenbush represeunts
8 primary end secondary weed stage which in this instance
is mostly oorpeosed of Cheetyrass Brome, Hottlebrush
squirreltall, and ulmer Keedlegrass, and is indicative
of the overpraring.
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6. PARADISS VALLEY

N Inportmt date were obdtained for the twe more hportmt fdrage sreas in
Paradise Valley, Using Sumner's (1241) designations these m asisas sre Lower
Meadow and Middle Meadow.

Lower Meadow., In 1941 this meadow was by Bumner (1941) regarded as the
largest and most important forage area in Paradise Valley, Today it is quite

generally and correctly knmown to be in en edveneed stage of deterioration.
Often, wholly denuded spots somposed of almost sterile gravels now ocour where
in fopmer years & thin but etill appresiasble and seomingly intact cover of
peremnial gresses remained despite the heavy use (figs. 60, 61), Falsehelle-
bore has insreased in sbundance, and at cne point the mesdow ie rdpidly being
transformed into forest by e lodgepole invasion which has sbruptly arisen al-
most within the last desads, In general the trees of this invesion possess
full occmplements of whorls of branshes which furthermore are widely speced owing
to rn;}id growth; hence these trees provide an sasy, rapid, an® rather accurate
means for determining their age. Thus on the basis of branchwhorl counts the
age of the aversge larger-sized individusl of the trees comprising the invesion
is twelve years. This figure closely corrcborates the meximum age suggosted
for the invasion by comparing the deted photographs (figes. 62, 63).

From its point of origin this invesion hes slready edvenced into the
mendow about fifty or seventy-five feot, and altogether now covers perhaps half
an aors. Sinse the entire meadow itself spproximates only rii‘teen acres, the
question arises as to how much time would be needed for the minder of the
meadow to becors invaded similarly. Obviously an anewer to this question can-
not be given, even in simple terms. Ome cannot make the sssumption that sinoe
invasion of half an acre was completed inm twelve yeara then invesion of one
whole scre would require twenty~fc.. years, and so on. The verisbles are too

numerous and ocomplex. Furthermore, once the stage is set similar "explosions"
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Fig., 61. Lower “sadow of Paracise valley ag secn in 16564
from ezactly the game viewpoint as thet used in 1940 for
Fig. 60. £ tres which concealed from view the aspan
thioket gt the uprer et hes since 1940 ¢led and fallen,
and om the nmeadow ccntinued overuse hes resulted i bare
spots and an incresse o° falsehellebore.
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Fig. 62. Another view of Lower Meadow of Faradise Valley
as it appeared in 1947. The beginnin: of ledgepole inva-
sion fram the forest st the fer ead of the mesdow iz barely
if st all sugrested. ‘

g, 63, The seme vi

<2

ev of Lower Keador «f Faredige
Valley but as gocn in 1968, The :
the irvesior which

= S Ows

Las developed eas ntielly since 194u,
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could appear et any time, All one can say is that the invesion began es a re~
sult of ehanges which ultimetely made available for lodgepole thnt;. particulaer
ondm'u elemont or faotor essential for initiating its mcco‘uml gor-
minstion and growth om the meadow. Hitherto on that portion of meadow that
faator was mnunhlo. Onos it besame available it no longer was limiting,
Upon removal of thet barrier other resources already in the meadow then be-
Csme accessible immediately, and thus the conditions for imvesion suddenly
beosame highly favorable.

It sesms probable that the invasion is releted to an abrupt lowering
of the vmter table. The invesion itself is oonfined to « smali area delimited
on one tiao by the out bank of the river (South Fork) and on the ot.hor (the
meadow sido) by an erosion gnlly, The gully esrries the drainsge from the
meadow and at one point is eighteen inoches deep.

Conslusions, The exelusion of all grazging use, the removal of the
lodgepole invasion, and the effective plugging of the erosion gully, are
neans whereby the restoraticn of this mesdow could be brought about.

Middle Moadow. Although Middle Meadow is open to plain view from the
trail while Lower Headow is not, it shows signs of less use, especially by
the presence of a small, more or less broken stand of meadow climex species.
Owing to ehance end the good growth ocnditions of the season somé headwsy to
improvement was eovident in this stand by the tall stature of the season's
shoots, the presence of flowering heads, and the sucocessiul getting of seeds.
It 1s quite evident, howsver, that the stand is reliquial (fig. 64). Aside
from bare spotn and this pateh of preceriously persisting forage the vegets-
tion of t!w meadow is ruther generally composed of weed species and especially
of those which indicate & late stege of msadow deterioretion,

A rapid survey of the meadow provided the following results as toc
common indieators of stages present. (1) Climax or Subclimex Stage: Rusty
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Sedge, ?auatcin Brame, Slender Wheatgress, Kentuoky Bluegrass, 8abalpine
Needlegrase (all the foregeing being vigorous plents 2-4 feet high);
(2) Seeondary weed S%age: Ticklegress, Falastarragon Sagebrush, Western Yarrow,
Creek Goldenrod, and Comson Selfhesl; (%) Primary Need Stege: Amnuel Hair-
grass, Pallup Muhly, Cheatgrass Brome, Sheepsorrel, Sayophytum sp., Cudweod,
Hairy Popoornflower, Littlehead Clover, Whitetip Clover, Mountein Blue-curls,
Slender Tarweed, and Bouglas Enotweed.

Conslusions. This meadow is largely in an advanced stage of deteri-

oration and the soant usesble forage is persisting only precaricusly. Until
its recovery is assured as e result of a period of exclusion of the meadow
from sll grazing the further use of this meadow is not warrentod,

A short distance below Parsdise Valley petohes of Choatgrass Broms o
have invaded the beaten or otherwise unstable ground bordering the trailside,
This species is a sign of disturbed conditions, and in meadows it is an indi.
cator or a late stege of deterforation, It is & non-native plant and its
accidentsl transportation to high meadows would be ineffeotual since it is
not adapted to the more severe climatio conditions prewvsleat at higher alti-
tudes. Above about 7000 feet it dwindles in myzbers and diseppears (fig. 65),

6. THE ROARING HIVER AKEA

In the time available for the study of this ares during the present
survey every mesdow within reach was sought out for any feature whioh might
supply dats for estimsting any rates of change, even though some of those
meadows are & part of various graging allotments and find as yet little recreg-
tional use by the visiting pudliec, The reason for this extrs attempt was the
exseptionally large number of old photographs available for comparison in
this ares which are contained in the reports by Suwner (1941, 1947) and
Armstrong (1942), It was regretted that, owing to limitations of time, it

wss possible to utilize only a small fraction of this very lerge number of
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F:f. + View of portion of Middle Meadow of Parsdise
Valley, showing s patchy stand of mesdow climax persist-
ing smid a seeondary weed stage of ths suscession.

Fig. 65. Bank covered with Cheatgrass Brome slong the
trail one mile below Faradise Valley. In the Sequoia-
Eings this nonenetive weedy gress and ploneer in the
sucoegsion does not flourish at altitudes much above
7,000 feet.
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highly important photegrephic resords of past appearances,
Fer( convenlienoe of treatment major conolusions regarding meadows of
the Ron.r!.n{g River Area are ecmbodied in a disoussion and summary’given at

ths end of this portion of the report. '

Ssaffold Meadow. At Soaffold Mesdow primary attention was given to its
largest ares, nemely the tourist pasture. In 1847, soecording to Sumner (1§47)

it showsd insrease in deterioration and of weed invasion intengified by the
drought conditions whiech then prevailed (fig. 66). In 1968, however, it
exhibited & marked improvement of appearance over thet of 1947 {n having ro-
grined a contimmous although short-cropped oover (fig. 67), It ‘seems therefore
to have resumed an sppearsnse cozparable to that whioh it had in 1940 (figs.
68, 69) which was & wet year rather comparsble to 1968.° In terms of "range
condition” actuslly the aresa was good in some portions, fair in others, and
by late season (August 28) considerable portions showsd evidenoe of overuse,
while in the woodlend meadow immedistely below it large spots had been de-
muded or exoeseively trampled. This would indicste that an incrpase in the
degrees of protection would be desireble.

Bordering the tourist pasturs is a more or less broken, f;thor incon-
spiouous stand of young lodgepoles representing an invasion which began
roughly thirty~-five or forty years ago., It never advanoced very far and has

come to e standetill, ¥No evidence of any removel of tree invasion was noted.

Grave Ceamp. The meadow, situated by Grave eamp in Deadman Canyon and
t

known as Quaking Meadow, is in good condition.

'Proeipitsticn figures in this conneotion are as follows, At the nearest
significant recording stetion (Gient Forest, Sequois Hationsl Park), the total
precipitation in inahes respeotively for the years 1939 and 1940 was 24.40 and
67.656 (totalling 92,06 for the two year period), for 1946 and 1947 it wus
41.79 and 18.3)1 (totalling 60.10), and for 1967 and 1958 it was 49.36 and 58.89
(totalling 102.28). Obviously only a portion of the precipitation of the
second year in eny two year interval is applicable in eny given case.
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Fig. 68. Scaffold Heedow tourist pasture in 1947. The
deteriorated eppesrance is evident rather gonerslly, and
the foregrowmd shows only & very sparse cover and peteheg
of bare scil. The deterioration becmuse of overuse was,
howsver, intensified by the d¢rought eonditicns which then
preveiled,

fig. 87. Scalfeld Feedow tourisy pasture in loig, 1t
BhOWE Buch improvement ever Uliec conditicn of 1947 s tat
the fevoreble effects of protecticn heve slse been pro-
moted by the very f00d molsture conditions.
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Fig. 68. Soaffold Memdow tourlist pesture in 194C (Septemn-
ber 25).

Filg. (0. Soalffold Mesdow tourist pesture in 1858 {August
20). The epnesrance of the resdow goovs tu Te mach as it
waz i 194G,

which was slso s webt vear.
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Srasshopper Meadow. Thig small mesdow is situated in Cloud Canyoen
ebout one mile above Soaffold Mesdow, Maat superfiolally looks forsge on
its major portion is largely weeds. These weeds belong to &n early or later
primary stage in the sucoession (fig, 71), end are indfoative of a late
stage of mesdow deteriaration at this goneral altitude (5600-8000 feet),

At Grasshopper Mesdow they are represented in partisular abundence by
4nrain) Hairgrass, Heiry Orthooarpus, and Whitetip Clover, a fastor oontri.
buting strongly to thig deterioration is the heavy trampling along both
sides of the trail which cuts right through the moadow, Relocation of thig
treil sc that it would skirt the mosdow would offer no problem whatever,

Sement Table. The meadow by Cement Tsble in Cloud Camyon is in good
condition. The adjacent woodlend meadows, although showing aome increased
invasion by lodgepoles, are likewise in good sondition.

Big #et Meadow. Big et Neadow in 1958 shows an improvement of condi-
tlon over that shown for 1940 (figs. 72, T3) wﬁich at first sight might be
attributed merely to the oarlier date in the ssason. A oloser view, however,
shows that unquestionably it is largely the produst of g ttn;ng, uninterrupted
trend toward resovery which has been mainteined since sbout 1540. The basis
for this stetemont is the osonspiouous ovidence of recovery of demage caused by
past erosion. In 1940, sand bare end deeply out stresm banks indiosting seri.
o8 erosion in the past {Sumner, 1941) were of occmmon cceurrence along the
river (fig, 74). By 1988 resovery of this erosional damago was nearly com-
Plete. The sand bars hed besome largely covered by the invesion of forage; the
sharp, overhanging edges or sollapsed zarging of the meadow had become rounded
of f or welded together by the constructive forees of pPlent growth, while else-
where the out, naked banks of meadow 801l had beoome more completely covered
over by the curving, wavelike advence of vegstation on a meadow margin which

is no longer being eroded sway (fig. 76). The atteirment of these variocus
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{ Fig. 70. Fatches of secluded wcodlend meadow immedistely
below Soaffold Mesdow tourist pesstvre show the results of
exsessive, consentreted use.

Fig. 71. what locks like :‘orsge in this view of Urass-
N hopper Meadow is mcstly weeds incicative of & late stage
of meadow deterioration.
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Fig., 72,
tember 23),

Big Wet Keadow as 1t appeared in 1940 (sep~

The

¥eadow in 1468 {Ausugy 25}
tue te more than
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iz, T4. Stresm banks in Big siet ¥eadow as they eppeared
in 1940. The bere sand bars gnd undercut and broken Leniks
wore ovidence of sericns overgrezing in the past.

Fir. 75. The ssme stream banke in Blg et veadow in 1868,
A reparkable smount of recovery has oseurred since 1640,
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exprossicns of recovery is the result of slow, uninterrupted, healing processes
enabled through the erosiocn contrel effeoted by the comsomitant recovery of the
meadowr as a whole, and involves many yoars.

Cn the other hand the ever-widening peth of trampled forage and bare
md sreated by the passage of livestook in its sttempt to avoid boggy pleces
while traversing the trail through the mesdow is s needless detriment (fig.
76)« The meadow ia flanked all the way along both of its sides by slopes
along the dry lower borders of either of whioch a trail eould easily be con~
ctmtod.- Relooation of the trail to higher ground would not only avoid this
severe and growing dumage aggravated especially during wet seascns but would
also grestly fasilitate or in faot meke passage at sll possible in early
sssson when, &s is usually the case, the meadow is flooded.

In the small subalpine meadow whish liss direstly st the ¢ast bese of
Waleback severe damage by trampling was oreated by thirty-five hesd of stock
held there two days eround August 24, 1958. The stock belonged to Lee Maloy.
¥Without doubt exvesuive use of meadows is prohibited by regulstions regerding
the use of gruing areas which apply tc ell pmok and saddle stock permittees.

Boggy Mesdow. Boggy Meadow (fig. 77), acoording tec Distriet ~'M”
Stanley Bechtel (oral coom,, 1988), was gutted in 1926, and obviocusly the
enormous gully then orested hu been open to invasion to lodgepcles since
that time. In 1949 during the application of restorative measures Boggy
Neadow was placed under fence; therefore only sinee then has this invasion
into the gully ensued without the hindrance (or assistance)} of trampling
sattle. Initially the gully was barren; all soil had been ocampletely stripped
awey, end only sterile sand and gravel resainsd. Up to 1949 only relatively
few lodrepoles had found a foothold in the gully, and in 1949 in reocognition of
their walue as agents of erosion control these trees were not disturbed, Al~

though sinoe then their growth hes been rupld end a few additional trees have
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Pip. 6. Al this damape to only ene portion of bBig
set HMeadow could be avoided by reloostinr the trail
Yo the higher ground which skirte the znepdow. There
is no longer anv sood reascn for the sentinued exisg-
tonce of the trail through the meadow. . vea aside
from the dammge it creetes, becamuse of ihe deep mud
and bog holes it ian't even a short-cut to the other
end, end the meadew, liks any other wet meadow, would
be much better off (and s would the stoek) 47 the
treil went around it instesc¢ of throurh it., In
sequols -~ Kings Canyon Hationel Farks the srgregate
tetel of meadow tramsled out of exilstence inte mud
by hesvy use of trails thirough them durin one wet
seeson rust in terns of aeresape be very considerstle,



£ "-_C."\i!’;q;_. 3

fiF. TB.  In 1948 Boggy Headow was fenced Ba
mensures were ap.liod to prevent further erosicn.
In 1958 when thig rhotograph was cbtained the
improvement over the same view (ms that shown in
Fig. 77) was obvious. Un the area of meadow on
the left the formerly deterioreted cover or bhaltice
Hush has attained full recovery.
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{( sppeared, on the whole the stand is still aparse; therefore, if the adverse or

© favorable effeots of trazpling cattle are excluded, thirty-two years (1926-{988)

 has not been » sufficient length of tire for the invasion to become “completo”
(rigs. 719, 80, 81). Obviously the resl cause is to be sought in the banke
Fuptoy of the gully with respest to soil (fig. 8%). oOm fully developed meadow
scil, twelve yesrs my be long enough for a lodgepole invasion to arise and to

assune oomplete dominance on an erea not previcusly osoupied by trees, as has
been ghown for Paradise Valley Lowsr Meadow esarlior in this report.
In the nine years of exolosure which have intervened since Boggy Headow

was fenced and messures were undertaken for ite restoration, full recovery of .
wet meadow type forage has been attained in the wet bottem of the gully,
Mearwhile not only hes full recovery of forsge also been achieved on the drier
portion of mesdow which forms the rim of the gully but also the formerly
oversteepened and unstable sides of the gully itself are repidly becoming

( stebilized (figs. 7€, 82). These results of the work of the Soil Eoisture
Conserwation Program to this and other dameged meadows seen in the Roaring
River Ares by the presont writer are oxtromely gratifying, Clearly every
effort should be mede to contime and to expend this progranm.,

Sugerloaf Mesdow. The formerly much~-damaged lower end of this meadow

wes fonced in 1848, It now shows complete recevery tc meadow climax,

Comanche Keadow. During the 1958 season Comanche Meadow remsined

satursted with water, and portions of its margins and 8lopes were literally
those of a “quaking” bog, Mumerous desd lodgepoles cacur in these wetter por-
tions, Meny of them have been desd for many years. Althourh the setual sause
of their dsath may be unknown, it should be noted that the degres of tolerance
of lodgepoles for a continually watsr-satureted soil is doubtlessly limited
(fig. 84). The species doea not habitually grow in bogs, and in measdows of
the Comsnche type it is not beyond the realm or possibility that during
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Fig. 79. Portion of gully in Bo
vhan just meehenicel injury by
the sparse success of invas

of 21 years (1826-1947j.

£&y Meadow in 1947. More
trampling cettlc acoounts for
icn by lodgepoles over & period

Fig. 80, A view of the game portion of
Hesdow in 1988 gn
the ssre inveders. but iU hus taker
for tnis much invesion to ccour,

Frliy in boggy
ows the f'lourishin: state of mostly

lorether 32 vears
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Filg. 83, fThis shows in
vertical seotion mature
mesdow s0il’ in Boggy Mea~
dow such &3 was stripped
away when the gully was
formed., The overall
length of the piok handle
1s 164 inohes. At "A™

is a B~insh layer of the
more productive topsoil,
at "BY g considerably
deeper layer of subscil,
at "C" the uppermost
portion of the westhered
but sterile pesrent mate-
riel which lies below the
80il, It is rather
probable that gcil of
this depth i% rathey
typical of mature mes.
dow 8o0il of residual
origin in meadows situ-
ated at altitudes between
8000~8000 feot.

Fig. 84, Comanche Headow was so saturated with
water all through the 1558 season thet much of it
was & quaking bog. The tolerance ot lodgepoles
for e so0il whioh beccmes continuelly water-satu-
reted is limited.
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sucoessive yegrs of a long, wet olimatio cycle a rise of the water teble may
oliminate many of the ledgepoles. '

¢

Nilliame Mendow. In its wide expanse, clesn, sweoping lines, and mag-

niffeent setting Williams Meadow is one of the finest of any of the msadows
in the Roaring River Ares (figs. 85, 86), In comneotion with messures to
prevent its destruotion by the effects of overgrasing in the past, in 1950
fenoing and means for erosion ocntrgl were provided for the perticularly
damaged snd vital lower end. In 1958 the formerly berren sand flat in thig
portion of the meadow showed e very marked improvement (fig. 87). iIn the
manner characteristic of the return to recovery of sandy or gravelly sites
the early stage (marked by the growth of Umbellsts Fuasypaws) was giving way
to a elosing foreage of Mat Muhly, Bottlebrush Squirroltsil. snd especially
Ovalhead Sedge (fig. 88).

The Roaring River Area: Discussion and Summery. In genersl the meadows

along the main routes of travel in the Roaring River Ares are undergoing a
trend %o recovery. This gensralizetion is based primarily on a comparison
of present (1958) meadow conditions with those shown for anriier Years in
photagrgphs and descriptions in the reports by Sumner (1941, 1947) and Arm-
strong (1942). Although neither the meadows from Soeffold to Sphinx Meadow
nor those in Desdman Canyon sbove Grave Camp were seen during the present
study, it is believed that since their more remote looation would diminisgh
their degres of use the same generalization would apply to them also.

. The rate of this trend, as well as the degres of recovery, varies in\WW”
eccordance with sltitude, site, and especially with degree d} use., In gome
meagure this resovery owes its existence to the very good aokl—moisturt con-
ditions which obtained during the 1958 season. The unugually heavy end long-
porsistent snows and the rainy sumner (as well ae the probably good moisturs

sonditions of the preceding year) made thet sesson an exceptionally favorable
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Pig. 85. View of #illiame Mesdow as it eppeared in 1947,
Exoept for the weeds in the foregrownd and the fow, soat-
terod lodgepoles inveding across its wide expange, thore
is 11ttle %o sugzest the deteriorstion gnd ercsional
devage which then existed in thig acenically very impreg-
s8ive meadow.

Fig. 86, Barly in the 8eescn of 1968 and before the
cattle had arrived the 8ax® view of Williams Leadow was
wmore augrestive of itg orig s primitive state., lNote
the stsentce of the Tormer, invading lodgepoles.

76



r—

Fig. 87." View of sand flat st lower end of Williams
Meadow as it appeered in 1958, Up to 1950 this flat
had been severely abused end sxoept for e soattering

of lodgepole inveders it was prectically destitute of
vepetation. The present improved sppesrance i3 obvious,
The lodgepole inveders, however, which formerly had
been suppressed by trampling livestock are now growing
vigorously and will scon shoot up.

Fig. B8. Close view of the same flat in 1968, The
clumps of Uvelhead Sedge have develcped within a few
yeears of proteostion. They indicate improved scil moisture
conditions and will contimue to succeed the ploneer woaeds,
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one for the growth of vegetation, m- faot ghould be borme in aind when any
attespt is made to ovaluate the amount and rate of recovery in tcr:u :;;Se |
degroe” of protestion which is being provided, As already implied tho resovery
noted is not tlone dus to the favorable ssason. It also shows evidmo of

boing buud in part upon s trend to hpromont whioh h&c boen undor way for
some time. o

ano syoqiul dirrieul'cy standing in the way of establishing the rates of
resovery is the lack of preeise knowledge as to when the trend whish led to

the recovery in any given meadow began. Exolosures of known date of instaell-

e b

ment around deteriorated sites are the only means of ruolvi;ag this difficulty.
Fortunately a few exclosurws exist in the Roaring River Area. Fonoing which
was installed to prevent eattle from creating furthsr harm to badly damaged
sites has m" served e double purpose, !ha( only druback whieh remains in

regard to their use for the prumt prablem is the hok oi‘ roocrdu of changes
in species ecomposition end density which over the yearc dnoloped within the
cmlomr;u sinoe the latter were established.

With r;lpoot to the primary objectives of the present study the most
important information obtained in the Roaring River Area was that which pro-
vides some answers to the particular guestion of reeovery rates., This infor-
metion, organized under two headings, is summarized below. Although dates
when the exclogures were established heve been indicated, it is assumed that
the degree of protection for any of the following gresing areas is also lmown.

Summary of rates of meadow recovery from severe overuse, as based on
observations made in 1858. (1) In exclosures at 7400-8000 feet altitude the .-
time required for the attainment of oomplete resovery (mdqgmclinax) is a
minimum of sbout seven years to a mud.m of ian years. (2) Ia grasing areas

under the degree of proteotion provided up to 1968, (a) Scaffold Meadow tourist

pasture, 7200 ft.s eleven years to attain a moderate (and insurficient) degres
of resovery; (b) Big Wet Meadow, and probebly also Cement Table and Grave Camp,
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8500-8000 ft.s+ ebout nine years rether than as many as eighteen to attain

complete reoovery.
7. THE DUSY-PALYSADE CREEK AREA

Grouse Meadow. Grouse Meadow, & large wet measdow of spproximstely £ifty

scres is, on the whole, roughly divisible into two types of ares or vegetation
a3 determined by differences in the length of times flood conditions persist
over the various parts of its surfase, The first of these is subjeot to
fleoded conditions until lete in the season. It is therefore prevailingly
marshy snd conteins a vegetstion predominatingly oomposed of coarse, toughe
leaved sodges., 1t sonstitutes by fer the major portion of the mesdow and is
often inacoessible to stock until late in the season. The sescond tends to
be less subject to long-persistent flooding, especially during drier years.
1t ocontains & vegetation composed mainly of finer-leaved sedges with a smaller
sdmixture of grasses, end is mostly confined to the lower and upper ends of
the msin, marshy body of the meadow., 8ince this seocnd type is usesble to
stook earlier in the sssson generally snd also contains the more palstable and
henoe prefesrred forsge, over the long rum it tends to receive considerably more
prolonged and heavier use than does the much larger, mershy portion.

- On comparing the appearance of Grouse Meadow in 1958 with thet of
1940, the marshy larger portion showed it hed undergene no important chsnge
during that interval. In sharp contrast to the marshy portion, howsver, the
smaller areas composed of better forege exhibited two important changes from
their esppearance in 1940, Although these ohanges ccinoide with the areas of
preferred forage, they do not occur together in the same sites: one of them
is largely restricted tc the lower, the other to the upper, end of the meadow.

The most oconspicucus of the two shanges, namely s hesry invesion by

falsehellebore, cocurs et the lower end of Grouse keadow near the trail

(fig. 90). Although in 1940 this portion showed little or no invasion by this
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speaies (fig. 89), it seems very probable that conditions fevoring such an
imvasion have been developing over a considerable nuibor of yoars both before
and sinoe that date as a result of cveruse of the locality under drier condi-
tions., Thus during 1940 aceording to Swamner (1841) it hed alresdy received
hesavy use by August 28, and by that dete it was & small dry flat which con-
tained s preponderance of unpslatable weeds and showed evidense of ome
streanbsnk erosion, This degres of use and overgrased appesrance sterming
also from previous years probably is exemplery for the locality since 1940
during timss when conditions are locally dry, Iln contrast, under wet condi-
tions some recovery ensues, es in 1958 when at least up to August & it showed
slgns of 1ittle use owing to the boggy conditions when they prevailed even in
this portion of the meadow. Probably whenever such conditions occour heevy use
is largely presluded, and the fair emount of revovery and good condition which
it showed in 1958 wes the net result of periods of regpite, Evidently, how-
over, intervals of recovery have been insuffiolent to stex the falsshellebors
invasion.

Falsehellebore is a relatively short-lived perennial which each geason

PRt @
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renews and multiplies its shoots from & thick rootstock, The rootatook which
is its scle mesns of vegetative reproduction remains short, and thus the ability
and speed of the plent in invading & meadow through vegetative means alone is
quite limited and slow. The seeds prodused are, however, numercus, snd they
becone widely sosttered, Therefore rapid inoresse is through the dispersal

of seeds. 8ince within its range the species often appears to be absent in
looalities of appropriate eltitude and which seemingly possess the other
necessary conditions, probably there are limitations even in ite capacity to
spread widely through seed dispersal, end thus for an uninveded meadow seeds
ere in all likelihood derived primerily if not exelusively from oclonies al-
resdy established on ita periphery or in the near neighborhood rather then from
any more distant source, At the locality in Grouse Meadow the oldest eolonies

&0,



Fig, 89. Grouse Meadow as scen from its lower end in
1040 (August), fThe ares in the foreground shows sirns

of heavy use, but little or no fmlsehellebore is in
evidence.

e L o

T e Ay

Fig. S0. Same view of Grouse Keadow, as it appesred
in 1558, A recently-begun and rapidly inoressing inva-
sirn of falsehellebore is edvuncing into the meadow,
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snd therefore the most 1ikely originsl sources for the invasion are situated
around its periphery. .

Probtably in cowmon with most herbaceous perennials flowering end fruit-
ing in Celifornis, falsehellebore does not normally begin until the third
year following germinaticn from seed, Hence, if at the time when the flower-
ing season was at its height looally for the species, end an inveding popu-
lation contained & lerge proportion of nom-flowering plants, the indisetions
would be not only that the invasion was increasing rapidly but also that it
was resent in origin. In the portion of Grouse Kesdow in question the inve-
sianic‘;;ﬁ;i;md s large mumber of non-flowering plants or shoots, Ifat other-
wige it was' at the height of its flowering period, Thus it is probable that e
significant inorease of invasion began only recently. Furthermore, on the
buin of the general appearances, it seemed likely that the whols invasion
was not more than sbout ten years old in 1968.

The other importent change shown by Grouse Meadow is largely confined
to its upper third, In 1540 s significent portiom of this area showed en
open expanse of fairly dry ground and very little ledgepols invasion (fig. 91),
but in 1958 invasion by lodgepole showed a distinet incresse (fig. 92). As
in the area containing the falsehellebore invesion this portion ce.»ntains a
more pelstable forage and in drier years beocmes more sarly usesble for
stock, Henoe it is probable thet in generel the use is heavy.

The coinclident cocurrenge of both of the ehanges in question with arsas
of preferred, mors useable, and hence more heavily used forage appears to re-
fleet a cause-snd-sffect relationship between overgrazing and inoressed inva-
sion by weeds or forest. In the case of the falsehellebore invasion alrsady
1ndioatod,’ thet relationship seems unguesticnable and very direst, With the
lodgepole invasion, however, the relationship with overuse is obscure or, if
overuse is st ell conoerned, then it plays only s secondery snd indirect role
in o relationship which primarily involves a sequence of natural, promoting
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feaotors. Onm the open expsnss of Grouse Meadow, and particularly on its upper
third, lodgepole invasion is associated with and is strongly dont upon &
prior invasion by Westernbog Blueberry. As s sonsequence of 1its growth the
blusberry forms within its developing thicket en sccumaletion of litter,
leaf-mold, and huwms., On Grouse Meadow slmost invariebly young lodgepoles
arise only within thiokets of this inveding shrub (figs. 92, 93, 94).

PR

This natural sequence may be explained more fully ss follews, Nestern-
bog Blueberry, in easmon with many other species of itsz genus, is an indicator

{
!
!

of seid soil, In Grouse Meadow it is often assoclated with a neighboring /

growth of sphagnum., The latter is also and very reliably an indisator of

acid soil. Grouse Meadow is, howsver, s predominatingly sedge wersh and as “

H

such it is indicative of predominatingly circummeutral soil conditions. These |
conditions sre maintsined by the moving neutral waters of the Middle Fork, hné
the areas less subject to long-persistent flooding, and on which the surface is
dry for protracted periods, probably the natural acidity of humug situated
sbove the level of the neutral ground-wster is not neutraliged. iesternbog
Hlueberry then bescmes established on the more gcid sites, end the dsveloping
thioket with ite leafemcld and moist but well drained humus provides & favor-

able seed bed and mursery for lodgepoles.

The relstionship of overuse even as an indirect egency in promoting this )

invasion is not known. In producing changes on the original drainage relations
of the scil overuse may have some bearinges on the matter, but ingmwuch ag the
fnvesion itself is on low ground the effeots of such extransously csused
ehanges would be minimised, and thus the cccurrense of the invasion in sn srea
of rether heavy use may be largely if not wholly = coincidence of location.

On the cpen msadow the lodgepoles in the blueberry thickets generally
show only e slow rate of growth. They tend to be stunted, and most of them
are considerably older than their sige might indicste. In the soil presumably

conditions whioh are hyper-acid above and water-saturated in the deeper levels
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Fig. 91. Grouse Yesdow as seen from its upper end in
1940 (August). (¥ith respect to the errows, see below.)

"
oy
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Fig, 92. The same view of Grouse Meadow as it sppeared
in 1958 (August). A slow incresse in lodgepole invasion
is wnder way. The semo smell lodgepoles (indicated by
arrows) show very little inerease in size since 1940.
The area below the dotted line shows the bliueberry
thicket from which they arise.
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bensath are reterding influences which tend to offset or minimisze the effects
af favorable ones. Furthermere, on the open meadow the lodgope}ot are rather
prome to attask by the Ips beetle. Several dwerfed individuale which had
partly or wholly suscumbed to its depredations were noted in the invasion.

With the blueberry on the othor hand, & factor which mey contribute to -
some degree in suppressing its own effectivensss in relation to lodgepole
invasion is the attraction it has for deer, As a source of browse it is
relished by them to the extent thet shrubs are frequently browsed down to
twiga the thiokness of » lesd pencil. FEven a normelesized deer populetion
tends to overbrowse the shrub and thereby repress its growth. Un Grouse
Moadow, however, none of the shrubs observed showed any use by deer., Passsing
in this aomnection it should be memtiocned that few deer or their signs were
observed by the writer in 19568 in the remaining portions of the Dusy-Falisade
Creek Aria. Likewige few were seen in the Simpaon Keadow irea snd canyon of
the Middle Fork which intervenes between the foregoing areas. This impression
of deer scareity in these sections was shered at the time Ly trail-crew fore-
man Ben Lovering in conversetion with him at Simpson MHeadow.

The ocmplex of interrelationships invclving Westernbog blueberry and
lodgepole invasion 1s of speciel eccloglic interest. In back-country meedows
in the problem areas of Sequoia-Kings Canyon Mational Parks Aesternbog Blue-~
berry eppears to be most common in and near (rouse Meadow and elsewhers at
appropriaste altitudes in the draineage basin of the Middle rfork Kings, with a
minor development in the Evolution Problem Area, Subelpine msedows on the
other hand sueh as sphagnum«rich Charlotte lake Meadow lie sbove its upper
altitudinal limits. At subalpine sltitudes it is replaced by Dwarf Blueberry
but the latter eppesars to be only slightly involved es a precursor of lodge-
pcle invasion.

Conslueions., On Grouse Headow the falsehellebore invasion is very

probebly an unnatursl one provoked by overuse. Although the ares predmpted
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Fig. 3. Lodgepole arising from blusberry thioket
on the oper &xpanss of Grouse Meadow in 1988,

Fig. 94. All the lodgepcles in the middle distance
of this view cof Grouse Mosdow in 1958 arise from
blueboerry thickets.
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by 1t is small the invasion is increasing repidly. W®hile without much diffie
eulty the plents ¢ould be removed by grabbing them out, unless scme means
could‘be devised whereby the grasing pressure oculd be lighécn.d in this por-
tion 6f the meadow, it seems likely that sn invasion would ;nly begin anew,
8ince the distanse over which seeds are sarried by ordinary means of dispersal
1s probably limited, removel of all the plants not only on the mesdow but also
in the near neighborhood would presumably end the problem. Such a large-soale
attenpt toward eradisation obvicusly would be imprasticsble, It seems clear,
therefore, since in any case it would be & relatively simple tesk, that the
oceasional removal of the invasion as s matter of course would be the best
solution. ¢

As already indicated the lodgepole invesion on the other hand is pri-
marily a natural one. On the whole its rate of increase is slow, and there-
fore it should éfrqr no problem for gsome time. Furthermore, sinee it illus-
trates an interesting, natursl, ecologieal relstionship and sequensce of events,
ite continmued protestion is warrsnted.

t

Stillwater Meadow ("Lower Deor Mesdow” cof Sumner, 194;). The present

writer stayed at this meadow briefly in 1929 and is inelined k@ recesll it as
then being fairly‘opqn sxcept for sostiered clumps of lodgepoles. In 1940
Suemer (1641) found it as s woodland typse of meadow though more open than
most woodland meadows, and described it es being in sn excessively overgrezed
and trampled state at season's end. Now (in 1958) it is nesrly sll dis-
tinotly woodland, and contsins in addition to lodgepcles large, dense thickets
of aspens and willows. The few, small sreas or patohes with {onngc were,
however, in pood eondition,

Conclusion. It aeppesrs rather evident thet increase in woody groweth,
sssociated with heavy use, has been such that the appesrance and asree of this
meadow hes become drastioally altered and diminished, Obviously only a clesr-

ing sway of at least the younger invasion would be the means of regaining some
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of the originsl acreage.

Busy Basin., Exsept for some srosicn caused by trails, to judge from the
relatively usalteored development of the low herbage characteristic of mesdows
et this high altitude (11,300 ft.), the meadows in Dusy Basin ou the whole
have probebly undergone but little ohange over the years.

No old photographs available for Dusy Besin Meadows, Deer Meadow, and
Stillwater Meadow were suitebls for comperison.

Little Fete Mesdow. For this meadow the anly old photogreph available
was of a distant view unsuitebls for comparison. A few spots do ocour, how-

ever, which show a resent but moderate increase in falsehellebore. The range

eondition wes good.

Big Pete Mesdow ("Upper Little Pote keadow” of Sumner, 1941). Sinee
1540 this meadow has developed the beginnings of a falsehellebore invasion
eround its southern end (figs. 95, 96, 57), and meanwhile an inorewse in
lodgepole inwvasion is underway on its western eide (fig. 97). The eolonies
of falsehellebore eppsar to be sbout the same sge as those invading Grouse
Eeadow, and some of the lodgepole invesion 13 assocolated with blusberry.

Ths range condition was good.

Meadows in Upper LeConte Canyon. In 1940 because of overgrazing,

erosion of streemx banks was ocourring (Sumner, 1541). In 1958 the effeots
of some stream-benk erosion was evident locally; otherwise the mesdows were
in fair condition, snd cumperison with s distant view of the meadows photo-
graphed in 1840 showed nc important change in the pattern of the streamways
(riga. 98, 99).

8. THE EVCLUTION AMmA

Colby Keadow. In commenting on this meadow es it eppeared in 1940
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Fig, 96. Big
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Fig. 96, In
1558 the same
view of Big
Pete dendow
ghows the
beginnings

of & false-
hellebore
invasian.

Pig. 7. Om
¢loser view
Big rete Yoa-
dow in 1458
exhibits an
increase of
lodgepoles

in & small
area on its
opposite side.




> i

Fig. 98, Distent view of meadows in Upper leConte
Canvon in 1940.

Fir. €9. fThe sare view of the meadows in lUpper
Lalente Canvon in 1G58 shows no important slteraticon in
the pattern of the atrearsrays.
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Swenor (1941) observed that, being wellewatered, it had withstood remarkably
well the hguy use to which it wes then being subjected; nsvertheless erosion
was evidens (fig. 100). ,
A the present tims (1988) Golby Mesdow seems to show no further ero-
sionsl damage (ewcept as noted below with regard to the wweil)., Thus the
formerly evoded stresmbank (fig. 100), slthough almost covered up to the brim
by hiﬁh water, now sppears to show no important change (fig. 101). This
assumption is strongly supported by the ummistakable evidense of strong recov-
ery from damage in spots noerbdy which formerly were trampled end denuded
(figs. 102, 103). Moreover, the substantial dovelopment of this local recovery,
together qith the lask, elsewhers on the meadow, af trempled end denuded spots
suoh ss appearsd in the past, stromgly suggests that amu-cwabnwmm
improvement is under way over the mesdow generally.
As alresdy noted for other wet meeadows, the treil which traverses it ias
the site of very bad demage caused by trampling srcumd it te avold deep mud
and bogholes.

[}

Mhﬂ Mesdow. In 1858, owing to prolonged flooding and eéxvessive wete

ness, !cclm Neadow was not useable for stock wntil midseason, end as a
result very heavy use ocourred looally just at the eritical period during
which growth, long delayed by fleoding, was being resumed in the forsge
(figs. 104, 105, 106, 107). Horeover, because of the boggy conditieoms, par-
tisulerly severe demmge was created slong and around the trail through the
mesdow by the passsge of saddle and paok~stock parties und the ususl attempt
on the part of the stock to avoid the mmerous bogholes (fig. 110). Other
than the foregoing indications of heavy, too early use looally, and the
probably mumaing trsil damage, the mesdow appeared to show no important
change.

Conclusiona. This meadow is susceptible to flooding. BEarly conditions
prevailing even as late as midseasocn in MoClure Mawi?bo be expected
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Fig. 100,” In this view, Colby Keadow in 1940 showed
destrustion of sod and streambank erosicn.

Fig. 101. The same view of Colby MHeadow in 1958 shows
that the rim of the streambank hss remained intact, whioh
in itsell would indloate that streembank erosion hes not
incressed.
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Fig. 103:/ View of Colby Nesdow in 1940 shewing &
trsmpled and denuded patoh.

Pig., 108. The same view of Colby ¥eadow in 1968
showing the strong trend to recovery on the same
formerly trempled and denuded patoh. Beaked Sedge
33 the advaneing ploneer.
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{ Pig. 104. MoClure Meadow es it appeared in 1940
(August 3l-September 1).

Pig. 105, The same view of MoClure lesdow in 1958
(August 13) showing Ilocded condltions persisting
¢ well irto August.
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Fig. 107. Bxeept for the signs of "early-season" overuge
showing in the foreground, in 1958 the sane view of MoClure
Headow showed no important change.
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occasionally as the result of the lete withdrawal of flood waters, and for
forsge the devitalizing effeots of early seascn use is well lmown. Hearby
Evelution Meadow (ses below) is & dry meadow, end during 1968 when MoClure
Meadow was subjeet to the above looal overgrazing, the good, msture forage of
Evolution Meadow was only lightly used. It is clesr, therefore, that the ine
gtitution of looal, secasonal grasing restriotions snd routing of use would
be the means of handling exigencies of this kind, Finally, with respect Yo
the trail end the denage ceused by its use, it should be stated here that, in
addition to Colby, for no other mesdows seen during the present study would

the relocation of the trsil to & point skirting them be an eesier task,

Svolution Meadow. Thia dry mesdow with its ebundence of Slerra Rice-

grass is, in ocommon with the more moist MoClure Meadow, ecclogioally very mush
the seme ez Tuoluwme Meadows in Yosemite Bational Park. In 1840 Sumner (1841)
eaw it had been more extensively invaded by ledgepoles than had ¥nsClure or
Colby mesdows (fig. 108). This larger amount of invasion $n Evolution Headow
he attributed teo its drier condition then that obteining in the other two,

and suggests that it may have boen aided by grasing pressure. 5y 1988, how-

ever, neither Colby nor KeClure mesdows showed eny further increase in lodge~

pole invesion, while on Evolution Mesadow itgelf the emount of incressed invesion

since 1940 seemed to be relatively slight. For the most part the appearence of
inoressed invesion on Evoluticn Meadow since 1540 is actually superficlal,
owing largely to the fact thet the same trees 4nvolved in the invesion noted
by Swmer hsve merely grown in sige (fig. 109). Any new invasion since that
time is not only relatively meager but the new invaders themsdlves also gen-
erally & suppressed, slow growth. Oocasionally they are partvly or wholly
deadened by Ips.

This meadow currently is in good condition.
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Fig. 109, The same view of Evolution Megdow in 1958,

Thers has baen relatively little lodgepole reprodustion
sinoe 1540; only the size of the trees has increaged.
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9, THE WOODS GREEX AKD WOODS LAKE AREA

Roods leke Eesin, To Judge from their generslly intact appesrance the

meadows around and near Woods Lake do not appesr to have nndorgoﬁg any impor-
tant change except, of course, along boggy trails where often severe damage
by trampling cecurs (fig. 111). Demsge of this nature doubtless has inoreesed
in amount commensurate with inoressing travel in the Froblem Aress generally.

Junotion of South and North Forks of Woods Creek. Summers (1841) des-

cription of the appearence of this sestion in 1940 as a swempy, helf-extinguished,
overgrazed and weedy woodland meadow scattered through heavy forest matohes its
appearance in 1958 except that unquestionsbly the increase in woody growth and
woediness has further reduced its srea. )

Conslusion. As pointed out by Swmmer (1841) the scercity of forsge in
this portion of the Kings (including Castle Domes Meadow, see below) ig sueh
that even the pooreat is of strategio importance. In view of the continuing
overuse and its effect in increasing invasions the appsrent lack of grazing

restrictions is surely unwarranted.

Castlo Domes Mosdow ("Woods Mesdow”" of Sumner, 1941). Thiz small but

importent meedow is very rapidly ohanging in sppesrasnce through invasions. Om
the one hand it is quickly giving way to falsehellstore, end on the other it
is vielding, though more slowly, to forest.

Ko other meadow seen during the present atudy showed evidenoe of a more
reapid and thorough invasion within recent yeers by falsehellebore than this one,
This invasion i3 sc extensive that it alters conspicucusly the scene the meadow
presented in 19840 (fig., 112, 113), and in all probability it has been equally
rapid since 1940 in zlades irmedistely sdjoining the meadow and where evidently
felsehellebore formerly was essentielly confined though according to Sumner
(1941) it was not ebundant.

This invesion (or increased invasion), rather than having been s slow,
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Fig. 110, Severe trampling ury along the trail thropgh
loglm Headow in 1988, m:.iu-go is as extensive as that
caused by the trail through Co Xssdow, Each animel
shooses e different routs end ess the meadow dries out
quiokly (which is scant hope for s wet meadow) the damage
becomes progressively worse.

Fig. 111, Similar injury elony the trail Just ebove
%oods leke in 1958,
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gradusl prosess, seems to have begun abruptly and simultanecusly in numerous
sites. The. largest, most mature, and hence oldest colonies of the invasion,
namely those orowded in cpenings between thickets of willows at the distant
margin of the mesdow (fig. 113), appeer to be ccutemporary in sge on the basis
of their uniform density with respect to flowering. Being equally developed
in this regard they probably represent an even-aged stand, anéd the inference
follows that their origin or inorease in point of time was presumedly a si-
miltaneous evant.

Although the year or yosrs when this inereased invesion bpgan is dif-
fioult 4f not impossible to determine exastly, there are certain festures shown
by the invasion whioh, if interpreted eorrectly, provide s means of arriving at
s rough approximation of the date when that inoresse was initiated. The ebove
largest and most well-develeped colonies of approximately simmltanecus origin
do not appesr to be of long standing. In appearsnce they are ocbriocusly the
oldest, yet the denge uniformity in the mass of flowering slready noted suge
gosts they are a reosnt development rather than one which began as long ago as
eightesn y«&l. Furthermore, meny of them are in a astate of rapill expansion,
This ias uhoin by their contimuous gradation ocutwards from a mature, full-flower-
ing ocenter into progressively less mature plants, Active extension of the
ares occupled by these colonies is motively in progress. All these features
strongly suggest that these cldest colonies arose or else began their
strongest development only very recently.

The olumps of falseshellebore socattered ebout on the open meedow have
arisen from.seeds derived mainly or wholly from the above parental colonies.
From these older ones they grade ocontimually in age downward into isolated,
individusl seedlings. As alreedy noted for Grouse Meadow, in seedlings a
flowering commences probably not esrlier than the third year of growth., Many
of the aolonies soattered om the meadow are just begiming this phase of their
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m 113. Csstle Domes Mesdow in 1940 (sbout August 13),
Little or no falsshellsbore wazx evidsnt in this view,

Fig., 113, Same view of Castle Domes Meadow in 1958 (Aug-
ust 2). PFalsehellebore is now rampant.
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growth oyole. Others are more advanced, and thus lead backward in age to the
psrental colonies from whenoe they were derived,

Thus the entire invasion is a unit which was begun by a simultaneous
inoresse psripherally and a subseguently rapid, centripetal advﬁnco. Returning
to the original question, namely the time when the invasion or incrccao began,
on the basis of the above it is estimated that a span of ten or twelve ysars
at the most was essily sufficient to bring about the whole appearanse of
falsehelletore as shown in 1658, Thus the invesion or inorease presumably begsn
around 1947.

Degpite the undisturbed appearance of the forage on the largest opsn pore
tion on August 2 (fig. 113), sipgns of heavy use were oommon elsewhere on
Castle Domes Meadow.

In contrast to the falsehellebore invasion that of the lédgepols is of
wuch older origin., Its largest trees have the appesrance of being in the
neighborhood of forty years old. From thenee the stand dwindlee downward to
yvounger individuals. To judge from the relative openness of the stend, this
lodgepole invasion is undergoing only e relatively slow incresse (fig. 114).

On Castle Domes Mesdow there seems to be no other faotor responsible for
proveking these invasions, and especially that of the f;laoh.lloéore. than over-
us¢, The almost explosive increase in falsehellebore sppesrs to be en abnormal
svent in that no forces intrinsic in natural conditions seem to be involved;
henoe it is probably attributsble to no other cause than that indicsted.

Conelusions. On thie readow & great upsurge of falsehellebore has begun
very recently. Invesion has advanoed with rapidity. @ithin ten or twelve yeers
the ares of Castle Domes Meedow hes become strongly redused by these weeds.
Treatment would point to the conclusions given undsr Grouse Headow., For other

sonolusions, see Junetion of Forks of Hoods Creek sbove. (And see alsc fig. 115.)
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Pig, 114. Another view of Castle Domes Mesdow in 1058,
A godaupolo invasion is wndsrgoing e slow inoreass.

Fig, 116. Castle Domes Meadow. As in the adjecent
pertions of the Kings, forage in this meadow is so
soarse that even the poorest is of strateglio importance.
There appears to be no good resson why the trail should
be located whers it serves to extinguish some of it.
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10, THE BOCKETT AREA

A}

W1t§ respeot to the problem of ecclogiscal changes and their rates, the
four largest meadows of the Hookett Ares, namely Hockett, Band, éouth Fork,
and Mitohell meadows, sre of particulsr interest in that they represent a
onse in whioh lodgepole invasion shows evidenos of having been &nitiated on
et lesst two and presumebly onm all four of them simltaneously. ihether or
not other mesdcws in this area show the sene situstion 1s not known to the
pregent writer sinoe they were not visited during the present atudy. Aside
from resent damsge by flocds on South Fork keadow the meadows named sbowe
appear to show no other festure indisative of important ehanges,land the
range condition wasz good on all alike, BHence the following treatment is
primarily concerned with the case in point and begins with Ssnc Headow since

kere it exhibite its most olesr-cut and conspicucus example.

Sand Meadow. On Send Meadow the invasion forms & belt of varying width

ottt

which nesrly surrounds the meadow on all sides (fig, 116), As sesn in s view
looking in variocus directions soross the grassy expense it contrasts strongly
againagt the background formed by the old foreat which towers sbove directly
behind it (fig. 117).

The complete absence of any trensition and great disperity in age betwsen
the invesion and the ¢ld foreat desoeribes & very sharp boundary. dlth respect
to the meadow this boundary is of epecial ecologlical significsnce, Un the
side feoing the old forest it obvicusly shows every indication of heving been
not only the original one whioh formerly end very definitely marked the limit
betwesn meadow on the one hand and {eorest on the other, but also thet it had
ramsined stable end in the same position for centuries. Large old trees such
as those which dominate within the original stand ocmmonly predeminate along
the very border of the latter., Hing counts made to determine the age of the

few fire scars which seemed to be discoverable only on old trees showed evidence
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Fig. 1168,' Aromd the margin of Sand Meadow the belt
of lodgepols invasion oxtends almost unbrokemly, but
only a portion of it is shown in this view.

Fig. 117)/ The wall of old forest, the belt of inva-

sion, and evidence of repression are all clearly shown
in this very instructive view of Sand Keadow.
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of slower than usuel) growth rats, Beneath the oanopy of the old, bordering
trees, reproduotion is Prooeeding only very slowly. Conditions Just within
the eriginal stand have therefore long remained statie.

Turning now te the invasion itself, The invading stand_ forms a belt
whieh in same places is quite marrow while in Others 1t is muoh wider. 4s an
estimate for the whole mesdow, the average distance of displacement of forest-
meadow boundary, from {ts original looation to that of its present position along
the fronmt of the invasion, is perhaps one hundred fifty feet, Outwardly from
the former mesdow-forest boundery, et any cne point the dense invasion tapers
dowmward from the tsllest (20-25 feet high) tress in the rear to the emallest
along the present margin of the mesadow. Except conspicuously along one sector
where forward movement was rapid and a scattered, stunted growth developed,
in general the invasion ie advancing forward only rather slowly. Bvidence for
this is the relative searcity of seedlings together with the dwarfed, repressed
growth commonly shown by the smallest treesg caourring slong its front. The
conspicuous exception to a slow, forward edvance and es already noted is situ-
ated in a small ares at the lower end of the moadow, In this site, however,
the intmity of reprassive fsotors is ¢vidently very high. Al) of the trees
ere dwarfed and mis-shapen and meny of them have been affeoted by Ips (fig. 117).

&n attempt wes made to determine the year or years when the invasion
began. At widely separated sites on different sides of the meedow trees pre-
sumed to be the oldest ones of the invasion wers sleanly cut as closely to
the ground level as the axe would allow. In all onses the highest number of
annuel rings found indieated an age of fifty-eight years (in 1688), and al-
though the sampling of the population was small the same hichest figure was
found rcpu‘bédly. This would point to the year 1800 as the epproximate date
when the invasion was initiated,

Very generally in this invasion the cross-sestions of the out stumps
showed that suppression was the rule during the first eight to twelve years of
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growth, and that pepid growth ensued promptly and eontinucusly thereafter.

In comnection with the question of invesion-proveoking fastors it should
be noted that the body of the mesdow itself appears to have undergone no impor-
tant change. Although even drier than Mitchell and emumly nore so than
Hockett or South Fork Meadow the berbacecus vegzetation ia the native olimax
sharacteristic of a meadow of this type. This is in itaolf svidence of rela-
tively stable conditions., No indioation of erosion otheyr than a moderste, nor-
mel smount was noted, In all probability the very slow or retarded rate of
sdvance now ghown by the invesion generally is related to the stebilized QO
ditions, end evidently thess conditions have been in existenve for some time,
Therefore any elue as to the provoeative factors would appeer to lie in the
more remote past,

&%t the outaet of an inquiry into the past it should be mentioned that the
invasion does not eppesr to be related to any netural, initiating fagtor, The
evidenos of centuries~long stability in positicn of the arigina) forast-mesdow
boundary indicates a strongly undeviating balance of conditions over too long
& period, Purthermors, meadows normally ere not flanked by en abrupt inva-
sion, and moreover in lodgepole the initiation of a mew eyele of reprodugtion
88 in the present instance does not await a lapse of two to four or nore
hundreds of years before it cocurs. In view of these and other aspects which
would eliminate natural factors from considerstion, scme extraneous force ig
indioated. Over an intervel involving scme few decades which terminated in
the early 1530's, grasing by cattle, which was probably heavy, existed in the
Boskett Area. Although aocording to Mr. E. L. Kirk, longetine permanant ranger
in this area, that interval ended on the above dete, just when it began is
perhaps uncertainly known, If heavy use had already developed by the year 1900
whioh is the postulate date for the beginning of the invesion, some sorrelation
with that date might apply. On Ellis Meadow considerably to the morth om the
Roaring River Area, Armstrong (1942) found a close coinoidenss in the dates

e
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when disturbanes of mesdowemargin by ocattle and inwvesion of lodgepole bcgm;
On the basis of the coincidense of tims he suggested that the begiming of
disturbanoe and of invasion may astually be ocorreluted, aiside from the fast
that the resposse to disturbence would not be Lmmediste, his Judznent essen-
tially was probably eorrect.

In comdts.en with early-day use of noadows by pioneer oattlemen snd
sheepmen, burning of forest, believed by them to be & means of increasing
end improving the forage, was practiced on leaving the meadows in ths fall,
Conspieuocus .Sucosssion of lodgepols immediately following fire as geen elge-
whers in the West is seldom the oaso in the 8ierra. Therefore rn-u set by
ploneers would nmot generally invoke invesions; yet the fire nm themselves
would long remain in evidenss on the original forest trees whioch border the
woadows, Around the margin of Sand Meadow, however, ring counts of old fire
ssars possibly attributeble to the above burning prastice showsd thay long
antedated the time of any commercisl or domestio greaging.

Therefors the only positive indieation that the large invesion is
aotually related to extraneous ruther than solely naturel forces lies in the
evidenoe shown of an originelly and highly stable forest-meadow boundary and
of & sudden shift on the latter during & period of early-day, probably heavy,
graging disturbange.

Mitchell Meadow, Ascording to Mr. E. L. Kirk, Mitohell Meadow, which

ecmprises sbout ferty scres, is not ourrently grased at all end, furthsrmore,
scoording to him no stosk hasz used it since ocattle laft the Hookett Ares

(fig. 118). Therefore, aside from natural causes, lodgepole imvasion must be
attributed primarily to esrly-day “unnaturel® provecetion, In any event, inva-
sion on this meadow is wvery scanty on the whole, and oocurs in but s few spots
localised along its margin., At one corner on the northeestern side sharred,
rotted stumps give evidence of a former fire, Stending between or directly
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against these stumps croer«aorminvuionﬁuhnpm- to be oontempo-
Fary in origin with the luponomrromdin;&xﬁlm. ‘Ring ecounts essen-
tially confirmed this view, since its mweximum age was found to be rifty-four
yoars. The intimeto asscolation of some of the oldest trees with the charred
staxps suggests that Mprobablymummmﬁrommwm
of the invasion and of the burn are almost sontemporary, The only other inve.
slon of note is one confined to and covering low eninences camposed of dry,
sandy gravels, It reprosents a recent rapid advance and is perhaps rather
contemporary with the one at the lowsr ond of Baqdloadow (£ig. 119).

suscession of lodgepole. Rapid reecent advance has ocourred only on low, dry
eminénoces which by their very mature are susseptible to netural invesion., Elge-
where bordering the meadow invesions sppear to bLe almost absent, This is in
keeping with lack of use since the removal of oattlas. It may slsc constitute
svidense that during the period of oattle-grasing disturbanos was relatively

light,

South Fork Mesadow, Although no ring oounts were obtained on South Fork
Eeadow (nor on Hockett) the invmaion here has every sppearance of being largely

the same oge aw the older one on Sand and Kitchell meadows, Within recent
yoars its advance or inoresase has greatly slowed and in 8am® places has cessed
entirely. It may not, however, continue to be retarded. Owing to the floods

of the wimter of 1956-1966 and whish deoimated the South Ferk Pasture, the streau
bed has became rather deeply entrenched along certain portions of its course
through the meadow. lowering of the water table followed by an increased rate



oo

Fig. 118." Exaept for the faint trace of a former trasl
aeross the foreground end perhaps asgide from the begin.
nings of invasion, Mitohell Meadow from this view has
the appearance of & moadow which hag

never besn disturved.

Pig. 119. Mitohel] Meadow.
Wa&& probebly oceused

The invasion shown on
by disturbence; the one
on the left ig natural,
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Gonélusions. Xeologioally Bookett, Sand, Souts Fork, and Mitohel)
madows ‘arp vory instraotive, . iodgm!e invesion sround thedr borders shows
*vidence of having arisen en a1 o them alnost simultanecusly, | In all prova.
biltty thuis shrupt begiming was s reeponge Produced by extranecss foroes of

weadows suggests that o trend toward re-establishment of o new, relatively
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Fig. 120. Lodgepole invesion on & portion of South Fork Hendow in 1958,
As elsewhere on the mesdow the extent of the stand is apparently not being
eugmented as rapidly es it was when the invasion was initiated. New re-
produstion is relatively scant. Thus any result which entrenshment of
the stresm channel may have by indirestly effecting the rate of invasion
is not yet evident; howsver, only two years have elapsed since the
floods osourred.

Fig. 121. Flood damege at the lowsr end of South Fork Pasture. Floods
of en intensity sufficient to create damege of this extent are produced
by rere combinations of weteorologic csuses and therefore arse extremely
infrequent snd may not strike the same meadow again for hundreds of years,
Their effest on the ecology of the meadow is profound, They often result
in e drying out of the eircumjscent borders and increased lodgepole in-
vasion but owing to variebles the prediotion for eny given case is
fraught with hagard.
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¢ GEWERAL CONGLUSIONS \

1, Rate of change in meadows under natural conditions as compared with
the rete in meadows of the problem areas. The rate of changs in meadows under
natural ecnditions tends to be very slow., Mesdows which sre relatively unused

s therefores under almost or essmutially matural conditions show during an

eightesn year fntervnl only a negligidle amount of forest invesion or other
changes, if indeed invesions or any cther significant ¢hanges hom‘ at all
oocurred. Furing the samo periocd, various problem ares mesdows héw undergone
izportent changes, Invasions have occurred at a rate which strangly exveeds
that in umized ones and, on scme also the rats of erosion is abfiormally ad-
vanged. All this socelerstion must be charged to the wotion of exsess in use.

2. Rsate of forest invasion of mesdows in the problem aress. On meadows
of the problem areas most of the numereus invasions by forest have been initia-
ted within the past fifty years, sand the apeed of their emorosshument procesds
st varicus rates. In a few, the rate of advansce has bescme so grestly dimin.
fshed that stability has beocme essentislly realised alomg their front. This
greatly deoreased rate is associated with meadows in good or excellent condi~
tion, Other invasions show varyingly greater rates of forwerd movement. The
most rapid of all are always associated with meadows in the worst state of
deterioration.

Rate of invesion is perhsps most conveniently expressed in terms of
amount of mesdow osptured within e given amotmt of time. In terms of distance
betwsen the point of initimtion and the fromt of the invasion, thamunt cap-

tured may be as little as fifty feet in fifty years, or it may be as much as
one hundred feot in only a desen yesrs. In the 0ase of the most rapid

estually the rate of invasion is even faster than is indicated by the foregoing
oxtreme, The invesion is already an eccomplished faot as soon as the seedlings
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have Yeooms established, Having susocesafully passed the oritisal stage of
germination, their contimued growth is reasomably sssured. In the seedling
stage, howevor, the invesion easily esospes notise. Depending on rate of growth
ﬁwa&tbnmmtm from u distance until several years have elapsed.

8. Rabe of weed inwasion of mesdows in the prodlem sress. Duta regard-
ing rate of invasfon by Falsshellebore was obtained, They indicate thet a
maxioum of roughly one lmdred feet of forward advance into meadows may osour
in prodably not more then about ten or twelve years.

4. Rate of erosion of wesdows in the problem sress. An almormal rate
of erosion coours em Firet Charlette Lake Neadow. It is alsc being promoted on
various cther mesdows of the problem arsss by use of the regular routes esteb-
lished through them by the trails.

6. ZTime remaining for reaching a sclution with regard to deteriorated
meadowa. Just how mush time remsins for remching s soluticn before the damage
bescrws irreversible depends upon the degres of deterioration and the rapidity
with whioch the deterioration is increasing. Although no meadows ssen have ag
yet gone beyord the limits of resovery, certain ones sre closer to being in
a oritical condition and are more rapidly approaching that state than are
others. The cnes for which the amount of time for resching s solution is the
lesst are Lower (and probably also Middle) Meadow of Paredise Valley, Junction
Meadow on Bubbs Cresk, Junction Meadow on the Kern, Pirst Charlctte Lake
Keadow, and Tinmberline lake Moedow. For these a solution needs to be sought
fmnediately.

8. Impairment of wildlife habitet, with referenoe to Sierra bighorn.
Ho evidense was found which would assist in determining the extent end nature
of overlapping use of alpime forage by livestook and Sierrs bighorn, (At
Ras labes, Sixty Lakes Basin, snd in the above Woods Lake in the Baxter area
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no signs indleoating bighorn were seen. Ono mile above Bvolution Lake, how-
over, what appesred to be gharacteristis traoks of dighorn were sesn on

August uv)
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CHECKLIST OF PLANT INDICATORS OF SUCOESSIVE
STAGRS OF DEYERICRATION

Plant indicators of detericration of meadows in the problem areas are
most munerous at the lower altitudes or below about 8000 feet. One reason for
this is the grester diversity of native species which exists at these levels
as compared with that et the higher. Therefors more are available to serve
as indicators. Another remson is the ccourrence of various non-nstive weods,
almost all of whish ere indicators of disturbed ccnditions. These non-natives
are mst ‘abundant in md are ulnoat u!wlly oant‘ined te thc lmr al‘ki.tudu.
They are slimatically muitcd tc the higher, end abm about 9000 fest they
are rare or sbsent.

The nonenstives are common and widespreed over the lowlands, and have
been trensported into the msadows by man's activities. Almest inveriably they
are indisators of disturbed conditions, and many of then sre well known and
reliable indisators of range deterioration. In contrast, little iz imown as
to the indicator value of the native species. On the other hand they show two
features ocmmon to proven indioators. One is their ocommon oscurrense on vari-—
ously deteriorsted sites or mesdows., The other is the amnual habit of growth /
whieh they share in common with the non-nstive ones. In being anmnuel they /‘
quite fulfill the cherascteristic frequent in many proven indicetors in being
temgorzgry tmios that for a time replase the former, wmore stable plants which
havo beonwuknned or else eliminsted by overgraring and which may reappear
during the process of meadow resovery. At higher altitudes, however, even the /
native smmuals besome fewer in kind, eand in gensral at these levels the only
indjcators available are the usual appesrances of an overgrated ares as shown
by the thimning ground cover, bare spots, incipient gullying, sund evidence of J:
inereased erosion.

The more presence or even abundance of variouas non-palatable native
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speoies such as felsehellebore may or may mot be indiostors of overgrasing,
notwithstanding the faot that they often imoresse in sbundanee when overgragz-
ing oceurs,

In the ohecklist given below, the species of partioular reliability
are indiceted by an asterisk. With further study the 1liet eculd be materi-
slly extended.

l. Indicators of s late stege of deterioration.

Anraal) Edrgrun: ¥hite Bedge-nettle
Cheatgrass grm Sierra Willowweed
w:ro&omo 1 Bowntain Blusourls
' . Titetip Clover
Douglas l’nom;: . littlshead Clover
Lembaquarters Goosefoo Hairy Orthooarpus
Hairy Pogaomnm Gayophytum ep.
8lender Tarweed
2. Indlostors of sn earlier stege of deterioration.
Wegtern Yarrow® Common Sslfheal
Falsetarregon Ssgebrush Tioklegrass
Mizlesf Mupgwort Wormwood lergeloaf Avens
Field Mint Cresk Goldenrod
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SCIENTIFIC HAMES OF PLANT HAMBS USED IN TEXT

The ommon names used in the following list oomform to those given in

Standardised Plant Hamea (1942) if they sppear in that work. Otherwise the
names sonform to those given in widely used botanical menmuals.

the sorresponding soientific name eppears at the righs.

In eash csse

Annual Hairgrass
Baltic Rush
Bearded Fescus
Blue Wild Rys
Bottlebrush Squirrelteil
Canyon Bedge
Carpet Clover
Chestgrass Brome
Common Selfheal
Creek Goldenrod
Douglas Knotweed
Dwarf Blueberry
Elmer Neodlegrass
Falsshellebore
(California Falsehellebore)
Falsetarragon Ssgebrush
g:.ld Mint
inged Brome
Gayophytum sp.
Goldendush

Hairy Popoornflower
Hairy Orthooarpus
Hollowstem Lupine
Joffrey Shootingstar
Kextuoky Bluegrass
Lambagquarters Goosefoot
Largeloaf Avens
Littlehead Clover
Cvalhead Sedge
Meadow Pengtemon
Kixleaf Mugwort Wormwood
Mouwatain Bluecurls
Mountain Brome
Nebraska Sedge
Northwest Cinquefoil
Pullup Muhly

Rose Pussytoes
Sagebrush

Sheep 3orrel

Sierra Willowweed
Slender Tarweed
Slender Wheatpgrass

L,

De sia danthonioides
sunous icus

estuca su

Kl

Levous
Twm monantivm

arex
rifoilvm
Bromus teotorwm

Prunells yulgaris
] aTa
um
sanothus
1*] m
aoginium cmespltosum

exratrum oallifornioum
w™ y—

Artemisia drasunculoides
arvensias
Brosus oillatus
ramonissimum
8 8 ap.

oce apidula
Orthooarpus spidus
lupinus pratensis
Poa pratenais
um

Chano
o mecropiyTim
Trifollum microcephalum

Carex festivells
QUOR Oreos
s aro
Triohostema oblionm
Bromus marginatus
Varex nebraskensis
PotentIITa graclliis
W;ganm—“m:
& roses
Artexisia tridentata
Humex acetoselis

T brevistyl
R s prp eyt

Agropyron trachycaulum

is




Sphagmm (Peatmoss)
Subelpine Needlegrass

Tioklegrass

Westem Braoken
Westorn Yarrow
Westornbog Blusberry
White Ha nettle
Whitetip Clover

Rusty Sedge

rg,

Carex subfusca
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APPEEDIX
RXPLANATION OF APPRNDED MAFS

Although esologically each mesadow is of intersst certain ones are of
partioular significence in this regard and deserve more study. The two
appended maps are imtended to show their localities (indiceted in red). In-
portant features concerning them have bm discussed earlier in the report.
These sre briefed below and permit some edditionsl comments.

Lower Mesdow of FPersdise Velley (mep 1). Sest of ledgepole invasion

which begen around 1846. It would be of interest to know how much area the
invesion hes prefupted on this small and sadly deteriorated but very important
neadow,

Pirst Charlotte Lake Meadow (map 1). Shows effects of abnormal erosion

on a deeply sodded subalpine mssdow. The amount of sphagnum which occurs is
remarkable in view of the southerly latituds, and the ecclogical conditions
of $ta existente are a very remarksble sontrast to those of the dry, concave,
annd flats which cococur elong the trail about one mile in the direction towards

Bullfrog Lsake.

Simpson keadow (mep 1). 8hows excellent examples of ecological succes-

sion following fires of known dates. Floristically, this is the riohsst of

2ll the problem area meedows.

Grouse Meadow (mep 1). Contains at the lower end a recent and fairly

extensive falsehellebore invasion. At upper end snd elsewhere on the meadow
e lodgepole invesion is assooliated with s prior invesion by Westernbog Blue-
berry. At the very extreme upper end lodgepole invesion is more massed as a

body, and the trees have grown far more rapidly than those out or the meadow.
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Undoubtedly the s0il conditions are more neutral here then those where sphag-
num ooours. An sbumdance of Sundew, an inseotivorous plant, ceeurs in asso-
cistion with the sphegnunm.

Junction Mesdow on the Kern (map 2). 4n outstanding example of a
strategio but very deteriorated meadow. Seat of two extensive lodgepole inve-

sions. The first one was removed probably not long before 1936. The sesond
began anew arcund the border of the mesdow end made most of its gains in fur-
ther invasion since arcund 1947.

Timberline Leke Meadow (map 2). The low, wet portion is & charaster-

istiec exampls of & subalpine memdow with impeded drainage. This type of
meadow is probably the most vulnerable of sll to damsge by trampling,

Sand Mesdow (map 2). The features charscteristis of = lodgepole inva-

A ————

sion which originated as a sudden burst from the old forest are diasgrenmatically

olear and are shown on « large scsale.
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