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"Here and there they nave set aside

A few old trees, with their arme still wide
To the winde of God; and the rcverent Lears
The whispering tongues of a thousand years,

The great age of the Big Trees has intererted ccientists and
historians, who have thought to find in the variation of annuel
growth rings proof of climatic changes which have affected history
end the nigrations of the human race. A trec that has lived several
thousand years, if it can tell its story, may well bear historical
evidence of climetic changes. There is great variation in the dig~
metere of the annual rin-s. On a crose scction of a aequoia_gigentca
there are pluces where a hundred or rore r;nps ray be found within
the compase of an inch, and other places where the annual ring is an
e@ighth or even a quarter of an inch in diameter. ihat has caused this
diffcrence? It has been aescumed that the years when the amnnual ring
growth was small were yeare when the annual rainfall was less, and
that the years when the ring srowth was large were the wetter years. Can
we reaéon from the ring growth to climate, or vice versa? I think we
can. But a carcful study of the growth of the gcquoias over more than
thirty years, conducted in the forests rather than in a laboratory, con-
vinces me that the Bip Trece have rade their groatest growth in the dry
years rather than in the wet years, |

During the paet forty years, I have meacsured and counted the annual
rings of 1,982 Big Trees in Tulare end Precno counties, California. These
treces ranged in age from saplings up to veterans of 3,126 years. Of the

1,982 trees, two were above 3,000 years, 54 above 2,500, and 171 above the



the apge of 2,000 years. The rest were all below 2,000 years. The

olde¥ trees revealed a fascinating historical reccrd of climatic chanpes
affecting the growth of plant life during paet centurics, Ths annual
rings show that there were periode, lasting for centuriee or more,

during which the trecs made abnormally large growtﬁ, only to recede

again to normal or béléw normale These extremes of climate have not

becn so pronounced in recent times ae in past centuries. Thus the older
trecs show that they made their greatest growth between 700 and 650 B. Ce,
and also between 450 §gd 250 B. C., while they made their smallest growth
between A, Do 650 and 750, and again between A. D, 1450 and 1500.

The wide variations in aanﬁa; growth did not come about suddenly,
but required approximately ten years to roach a peak and about the rame
length of time to drift back to normal, either from:a vet or a dry peake.
There are other cycles than those above listed during which the trecs
Bhowed growth above or below normal, but none are so notable as those
1naicated. Apart from thece periods, the growth of the trees in dncient
timee indicates that climatic conditions compared closely with those of
modern times; during the'periods of greatest growth the annual rings
average well with those of the dry season of 1923-~-24, and the periods
of smallest growth slow rings quite as small as or possibly even smaller
than those of the wet secason of 1Y05-=1906, ‘

what happcned to cause such wide variations in the growth of the
trees in past centuries? Surely we cannot attribute the larger growth
periods ta a succession of dry years, such as that of 1Y27-= 924, wnich
gave a growing period of four months. Neither does it seen probable
that the smeller growth periods were due to a series of wet years, similar
to that of 1905--1906, which gave a groving period of only one month,

Drought and precipitation alone are not sufficient to explein the wide
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and constant variations in annuel ring growth. lie must hypothecate
some other factor as responsible for the variations.

To me it seems plain that the periods of abmormal growth were
brought about by a lengthening and a shortening of the annual growing
seasons through variations of tempbratura. A few degrees higher or
lower temperature than the normal would, undoubtedly, bring about
such results., The Big Tree groves are situated on the western slopes
of the Sierra Nevada, chiefly between the clevations of 5,000 and 7,000
feet, They occupy & long, narrow strip running northward and southward
along the side of the mountain rangc about midway between the foothills
on the west ond the crcet of the summit on the castes The mountains
extend from the 1,000=-foot level on the west up to 14,500 feet on the
eatte In ascending from the west the tem}erature becomes lower at the
rate of about four degreec for each added 1,000 feet oi elevation, thue
giving a variation in temperature of fifty—tﬁree degreos betwecn the two
oxtremes. AS our principal storm secason over the region is from ueptomﬁer
to Hay, precipitation. occure in the form of rain at the lower clevations
And'in that of snow at the higher, with the dividing linc between the two
at about thé 5,000-foo? level. There is, however, & long growing season
in the lower portions., Under the ordinary weather conditions of the
pregent, the Spring season opens for the growth of piant life in the high
country as follows: at the 4,000-foot level, May. 1l ; at the 6 ,000-Lo0t
level, June 1 ; at the 8,000~foot lével, July 1 ; at the 10,000-foot lovel,
August 1\;'ut the 12, 000-£foot level, Auguet 15 ; and at the 13,0C0-foot
level, iugust 20 ‘ 3
Now if the daily average temperaturc were raised but eight degré@é,‘

the spring opening would be one month earlier at cach of the ®m indicated



elevations. For instance, the spring opening at the 6,000-foot level
then would be equivalent to that of the 4,000-foot level under present
conditions, with.the rrowing period perhaps extending likewise somewhat
latef in'the fall. On the other hand, if the temperature were eight
degrees colder, the Spring opening would be one month later at each
elsvation;-.in other words, the spring opening at the 6,000-fo0t level
-would be equivalent to that at thq 8,000-foot level, with perhapq a
little curtailing = of the fall period. Tho assumed warmer periods
would give to the trees a growing season of ;bout 8ix months, as against
about oue month for the assuﬁed colder periods. Of course, there would
be variations in individual trees according to elevation within the
rango. .

fhus it will be =een that a few degrees of variation in the average
temperature over the Sierra for a given period would modify in a marked
manner the growth of the Big {reee, and would account for corresponding
variations in their annual ring growth. But ry observations lead me to 8up=
pose that the Big Trees make their greatest growth during dry s=easons and
their least growth during wet 8easons, whereas others have dupposed the
reverse to be the case and have shown analogies between historic world
periods of drought and even migration of races and the annual growth.
rings of our California Big Trees which I cannot indorse. This disagree=
ment must be justified.

0f course, a protracted cycle of dry years might result in drying
up underground fountains fronm which a ecquoiatis fed oven duriﬁg the
drieat'rcasons; and then the annudl ring growth would be as small in a

dry year as in a wet one. 3Rut a protracted cycle alone would accomplish
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this, ‘
Ho Big Tree will start its growth in the spring of the year as
long as there is a cold blanket of sndw on the ground bemeath ite On the
contrary, if the winter is a dry one, with light snowfall that melte off
early in’ the spring, a 1ohger growing period is afforded, Now, owing
to the height of the Big Tree forests above sca=slevel, their period of
annual growth-is comparatively short. A8 8gainst a growing season of
six or seven months in the valley, the sequoia region has one of only
from one to four months. The amount of winter snowfall affects the
growing periogr, and if the winter is a wet one thet piles up in the
éequoia belt heavy snow to'melt off late in the following'spring, the
Sseacon is shortened and only a small ;rowth is made,
The genora; impression, then, that a wet winter means heavier sequoia
' growth than a dry ome is erroneous. Instead, the contrary is the case.
The reasoning stated above is8 enforced by the following illustrationss.
Thece instances showing: fhe two exfremes in seaconal growths beiween wet

and dry years are fron observations made at Giant Forest, Sequoia lational

-

Parke

“he winter of 1905--1906 was exceptionally wet. Snow was piled up
under the séquoiaa at Giant Sorest to a depth of twenty-nine feet, 48
late as July 4, 1906, there was still twelve fest of snow on the level
in protected spots, and the ground was not bare until the c¢nd of that
monthe A8 a result of the wet cold ground, the treecn pleinly did not
8tart their summer growth until the first weck in August; and they stop-
ped growing about September 1. But in 1923-~1Y24, which was the dricst
Seafon #@ince records have been kept, there was 1ittle snowfall in the

groves and that little was melted by the middle of lMarch,e



That season the trees started their summer growth early in lay and
grew until September 1, a growing season of about four months. .These
conditions applied alike to young and to old trees. Nursery stock
grew only two inches in the 1906 season, as against eight inches in the 1924
Season; and examination of the annual rings on two adul? trees ‘that have
fallen in Giant Forest since 1925 shows 8easonal growth inversely propor-
tional to the snow fall and snow retention of the mbove-mentioned seasons,
Therefore it would seem an egsy matter to determine both the wet and
the dry cycles of past centuries by merely nxnﬂxttng checking over the
annual ring growths on any faollen tree, crediting the large growths to the
dry years and the small growths to wet years. But it is not S0 simple,
for we are up against confusing factors.,

For instance, the winter season of 1913--1914 was wet above normal, and &
heavy snow piled up in the forest belt., As late as May 1, there was
thirteen feet of snow on the level over the forest floor, which under
normal weather conditions would have lasted until well along in June,.

But a warm, drizzling rain set in on the fifth of lay that kept up intermit-
tently for ten days and melted off the snow. Becauce of this rapid dise
appearance of the snow, the trees put forth their summer growth about June 1
vhus giving a growing pcriod of about three months, ﬁractically the normal;
So the annual growth for thie Season was normal, despite the abnormally wet
winter preceding it. It therefore appeare that calculations of seasonal
growth, based on abnormally wet or dry winters, can be only generally
correct and must not be considered gpecifically accurate,

Then again, how may seasonal growth be ascertained during lomg cycles
of dry or wet years? Of couree, if tho seasons were exceptionally = wet
and the foresf floor was well covered with ice and enow throughout the
Summer, the treecs would show little growths But if at any time & rai n

occurred, such as that of 1913--1914, and the snow was melted off, a nore-
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mal growth would occur even after a very wet winter. On the other
hand, if a succession of semsons we¥e exceptionally dry and very little
snow fell on the forest floor, doubtless the trees would show large |
growth, at least for the first few years,as long as their watersheds
supplied them with moisture from the immediately preceding seasonsg;
but finally, as the water tabie { lowered and the roots failed to reach
moisture, the scasonal growths would.dw;ndle till they were no more,
or even less, than the growth in abnormally wet years,

Furthermore, prowing conditions erc nof the same over the entire Big
Irce belt, for the ‘“equoia gigantea has a longitudinal range -of two hunde
red and fifty mila§. The normal ennual precipitation for the northern-
most portion is about fifty inchee, as asgainst about thirty inches for
the southernmost portion. llost of the precipitation is snow, which
falls from October to liay inclusive., Occasional thuhder storme give -
gsome rain in the swumer, but these storms are local in character, and
usually of brief duration. Once in & while there is a season wnich
varies regular precipitation so that the snowfail in the north and the
south is about equal, or onc in which they may differ more than usual.
Jarm rains fall in the spring over certain areas oi the range; and in
those areas the énow is melted off carlicr, thus giving a longer growing
season than one where tlhe snow melts slowlye

Because of those chnnﬁing.local climatic comditions, the proportional
growth of adult and seodiing trees varics greatly ﬁith the locality”
and tho season. Comparing ocasénal growth rifise with meteorological
records in the caees of thirteen ydnng sequoia tree¢s which either were
cut or fell of their own accord in Iresno and Tulare County Grovee, between

the dates of 1910 and 1927, I fin 4 that their anauel ring growths during
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the fifty years that records have been kept at the Weather Bureau

stations at Visgnlia and Fresno, the ncarcet rainfall stations to the

groves, vary with the precipitation, except during two years. These two

off years are 1883--1884 end 1913--1914, both of which were abnormally

wete The latter scason I have already mentioned. Similar conditions
doubtlere prevailed during the seacon of 18835--1884, Both of these ceasons
were abnormally wet, DBut throughout the entire period of fifty years,

aell dry years showed la rge ring growths, while all unﬁsually wet yecars exceit

the two aboveementioned wet winters showed small growthe



VIAALIA, JuN@e~---sdvocatens ol the Berdour bill which would more
than double the preseant mise of the deguole Mational rark snd renamed

" 1t the Roomewvelt-Segnoia Natlonal Fark are having their troubles inm

getting the measure through Congress. %he battle against the opposi-
tion, howover, is slowly being uvareono; according to the general be-
lief of thosec closely connected with the dbtni1a. and it 18 belidved
time will witnese the cuccese of the programe She fight kae been
deseribed as ome of importance, involving the City of Los Angeles aud
ite power filings on the Kings river, and there have been those who
term it one of the most important strugslee in the history cf the ;
national park developmont, '

Col. Goorge W, Stowart, of Viesalis, former editor of the Viealia
Dolte and later registrar for the United Statee land office in that ctty,
ie omne of etaunchent snpportore of the enlarged park progrem and, ae
such, keenly awake to the wvarious angles of the controversy. de fully
realises the magnitude of the struggle between the oppooing forces but
he smiles, at times, at statoments tothe effcet that the otruggle is
thn?mont” bitter of any connected witk the divelopment of the gruat
ficenic wond« rlande of the country. UCole Stewart innongors back into the
eightles when the fight to save the giant Sequolar frem the ax of the
lumberman drew into opposing campe the greatest industries and the
bigirent men in the country, stirred up emnities which still exist te
some degree and gave % the country, io&gx.ﬁ,*tho Jeguoia Bational Jark,
a8 1t ztandn today, the General @rent Hatiomal rark amd tho Yosemilte
fational lark--a fight which etarted in fisan.s-, wag prompted by hime
Belf initiated thréwgh the columns of the Jolta, whlch he hen odited



and later owned, mnd was fostered by the ontire San Joaguin valley _
axcépting those lumber interests which sought control of the wone

derful stande of timber, and who nearly won,

The struggle to enmlarge the park and thus to preserve etiil more
of tho wonderful mountain territory of the Sierras for the future
vacationiste, is as nothing compared withthe struggle against the time
ber barons nearly fifﬁy Foars ago which brought about creation of the

three national parks above mentioned,

Even prior to 1880 the matier of preverving the largest blg troes
and preventing their cutting occupied the attention of some newspapers
and General Miller, then senator, introduced a bill to have the General
Grant treec and adjacent territory included in a national park. The
bill failed of passage but this was the signal for timber barons to
swoop dowa upon the virgin stands which many of them did not know
existed until the advertising the treecs recelved through this legislative
attamnt. In a few yeare at lcast three bold attempts were made to gain
possession of the Grant timber stand under the tirmber and stone entry
actse TIrotests from San Joaquin Valley nature lovers were succeesful
in hevin: these entries overruled and denieds Had they been allowed the
giant trees could have been purchaped at the rate of J2,60 per acre,

. Entries filed were usually made by many people, progumubly, acting

for the groups ropresenting lumber kings.

It was not until 1896, however, that the virgin stand now Gient
Forest came to the attention of the lumber men and efforts were started

at once to get posseseion, the same methods being used which had been



applied to the Grant domein., The real battle of thosse who wanted to see
these giant trees premerved then started--a fight which continued |
until 1890 end stirrod the wholie country, perhape as® much es the

Svene end Sonteg episcode which opemed in 1892, or the kuesle Slough
trapedy of 1880, —

“hen 1t became apparent to Col. Jtewart and othere vitaliy
interestsd ln the preoservation of the trees that tho stend of timber
wag in gravn-dangui of becoming proy to the axmen, petitions were
forwarded to Washington esking that the land now included in the
Sequoia Fational Fark be withirawn from entry wnfer the timber and
stons.appliaationu. But both eides were working Ailigently and within
@ short time independent enitries om the timber were made by a group of
people, mostly from San Froneiseo and Oakland, with a few from the
~an Joaquin Valleye. Claime covored every acre of land in thaluiaat
Foresttaking in practically every tree there stending and it did not
appear to those interested im preservation that success wounld ever
attend their offorte.

fhen, as if Zind Providence had coie to the side of the commervation
iote, luck steppod in. The law especified that legal publication 6f
the entries should bﬁsmaaa for a period of 66 duy!'nnd the Visalia
Delta was tho paver mecuring these legal noticese dJu. 0. Blakeley,
then owmer, nai Col. Stewart a® his editor, In reeding proof on the
legal notices Mr. Jtewart observe: that seversl notices bore thec same
name, with difforont initlais; thut the addresres were the Samo--seven
applicants givtng a bearding house at 217 Broadway, San Frencisco, as
thnir aeddress, Col. “tewart called the atiention of Mr. Blakaiqy to



this unusnal situationand forihwith both wont to the United States
land offige of_nhieh Jo D. Hyde was registrar, The applications

on their face appeared irregular and an lhvestigation was quickly
made with the startling additiomal disom very that Icurteen epriicants
wore not citiszens of the United States, having taken out their firet
papere on that very daye. ULegister Hyde, sising up th situation and
roalising that ﬁheru'nan l1ikeliheod of a fraud being pérpoetrated,

wired the general land ofrice at Wasbington, to eunspend the entries
| pending an investigation;: that he wae not ngtisfied they had been made
in good faith,

The very cvenling the wire went to Washington those who had thus
"independently” filed on the land met, ae 1f by eall, im Visalla, and
organised the Tulais Valley and Gient Foreot lizsilroad company. Shorte
1y after, ocntracté were ontered lato by which thelr holdinge ware
assigned to partieo originating the entry scheme, which was contrery
to law.

To keep thinge apparently above boarﬂ; however, the 60-day par;bd
wEs allpwsd to run andé the applicante were then supposed to ome to
the land office, complete their proof of entry and pey {2.60 an acre for
the lande OR oix had thc money to maXe the paymente end no one was
sliowed to mnke his proof; The entries remained suspended.

The fight, however, wa® by no mecns ended for timber intercots

continued to press for the reopening of the land to entry end the
sitnatiopm¥a® constantly fraught with danger insofer as those interested
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in the preservation of the "Big frees” were concerned, The dcpeartment -
of the Interior and other governmental sgenclez were aontinuélly
being pressed by moneyed intereste and 1t was with grave concern that
the San Joaguin valley people, especially those ¢iote st band, wetched
each new order and development, constantiy themselves trying to find

some method of recuring preservation of the area.

In 1889 the Delta, editorially, suggeated that e foreet reserve
might beo cereated and Courtney Talbot, head of the Tulare Grange, calisd
a moeting for Viealia t discue the matter and take steps for the
forest reserve creation. Dr. 5. Ge George, of rorterville acted es
temporary presilent and P. Y. Baker, of Traver, temporary sccretarye .
rermancat orgenization was formed ox October 9, 1889, with Tiptem
Lindsey of Visalia, recorder of the United States lend ofifce, as
president; and Cole. George . Ste;ar% ae secretary. 4an adjourned

meeting was held in “resmo October 19 attended by e few mombers of the

© - Fresno Chauhgr oY Commorco.

In the meantime le: ers. Lindeey and Stewart outlined the proposed
boundries of the reserve thue mought. They embraced neecrly the entire
mountain country from the Yolanir; Veliey on the north to the Greemhora
Mountain, in fern Couuty.‘on the eouth net breaking any townshlpe and
taking in all the timbered area, A comuiitiee of three was nemed and
a petition prepared and ment from county to couniy in Califormnia, signed
lanﬂ forwarded to Washington. Although it wav pigaonnd-helod, Jecroetary

on the Interior Foble mentioned 1t in is annual report.



Bat through the year which followed the Delta contimued to
carry artlicloee eoncsininc tiis project, marked copies being sent ﬁo
Jashington, 4Ane then anciber strange thing happened which, perhaps,
had more to do with the final success of the movement than wounid
be supposed in that big timber interesets in Flehigin were indivectly
responsible for the permunent suppression of timbering in thesc mountaing
The etory goes that these men, recognising tie fact that their
Etand ol timber was soom to be exhansted, came to Califormia and made
timber and stone entries om lands in Lldorodo county, Mot wishing to
prove up on the land at once, until their Hichigan timber was oxhaustod
they mllowed their f1linge to fall deliguent, having the right bo
redecm them later, when they wished to timber on them. Ihie they
could do by having the suepension raevoked, througbh pull; pay tie fee,
fince and 22,60 en acres ZEmowlng that their laud wowld be more
valuable if timbering was not permitived in the foreet section of
Tulere and Fresmo counties these Miehivan men, it is now admitted,
wore instrumental in keeping the Giant Foreet and other timber areas

of this mection withdrawn “rom entry,

5eeretugy Noble, however, restored a emall section of the land
‘in'?réaaa County to entry, comtrary to the wiskes of the people here
who wanted alli saved for poeterity. Tho act threw the camp of the
conservationiete into new turmoil for they feared further ordere of

1ike character, It was a !aet, also, that men gere ready end did
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“imilar letters were uddreesed to congressmen who had in any way

expressed themselves upon the spbjeoct.

General Vendever, of Ventura, then comgressman . Irom this diste
riet, won support im the eagt for tho measure he had prepared creating
the park under the name "National Sequoia Fark" as suggested by the
Delta. It was introduced in Conpress Auguet 7, 1890, and passed and

approved on September 25 of the same jear.

In the meantime people in the east had"beep working for the
creation of the Yosemite Hationai Park and the passage of the bill
creating the Sequoia park was a etimulsnt to their eims and ambitionn,
S0 a mew bill was prepared providing for the'cfeation of the Yosemite
Yaetional Park, and for an enlarged sSequoia FNational Park teking in all
the territory included g in the Sequoia park prior to its second
eniargement in 1926, ( fhe original Sequoia park comprised township
18 south, range 30 east and range 31 east, and sectlione 31, 82, 33,
and 34 of townskip 17 south raﬁge 30 eaBt )o In the. meantime D. K.
Zumwalt, of Visalia, Who was in Washington vieiting at the Vendever
home, inquited of the Congrwssgaa as to why General Grant could not
be included in the bill. Congressman Vandever admitted he did not
Enow such a tree or grouv of treem existed, He was told of corrcsponde
ence on file in the land offige revarding it, looked it over and
acked and received consent of Congress to inol&ae the Genmeral Grant
National Park inm his bills The finel bill creaEin& all three famous

parke was pasced by .Congress october 1, 1890. 4 little later Zeth
E.ithﬁ.thcn o unty surveyor of Tulare County, “ae asked by T. W,

Wagner, United 3Jtates Jurveyor Genmeral, to locate accurately the
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Boundaries of the Gemeral Grent Hatioual Peark which ke did,

In 1893 the forest reserves kunown as the Sierra and seguoia Fation
al forests and comprising al@oat the same srea a® orlgimally ocutlined
by Cole. Ztewart und Tiptom lindsey were crested, ending feorever the
fight for comtrol of the timber jands end vindicating the efforts of
the San Joaguin valley folke who for thirteen years fought diligently
for the preservation ol this playeground area.

The fight wae by no meane without its individual hardshipa and
many people who bed come into the country honestly x but , it 1o
neld by many old timers, the mnwltiing tools of timber barons, sufiersd .
.Acebrding to the most aceredited story of vme of thoss incidents w;ieh
rosulted in financiel ruin and many hardships during thﬁt period is the
story ofvthn Yaweah Coloné. Here gathered ecores of hardeworking, :
diligent people fraom manﬁ eartern states unfer a semi-soclaliistic
ereed; gathered in response to an organization scheme by which they
wore to timber the Giant Forest mountains, pool their efforte agd mell
to aqme‘lunh.r concerne. lMeny responded, sold all they nad in the cast,
and care vwest. Dany were in¢luded among those who filed on the land,
perhaps in pood feith; otharet built the Giant Forest road from Three
Rivees 5 Colony Mi1l, intending to build om the the Giont Foreect,
flers the povernment stopped them, the. claime were thrown out on tie
baels of the gemerai freud which, it w;s % belicved, existed and by
shich these people were mude the tools of others. They 41d pot get
even their pay for bullding the road and to many of them there otill
remaine some bitternese, Burnett Heiekell, of San Francisco, wae the

leader of the coiony and there are living in Tulare County today a








