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THE NATIONAL PARKS AT A GLANCE. 

[Number, 10; total area, ID.SVJ square miles.] 

National portal in 
order of creation. 
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Local ion. 

Middle Arkansas 

Nor thwestern Wyo
ming . 

Middle eas tern Cali
fornia. 

Middle c i s t e rn Cali
fornia. 

Middle eastern Cali
fornia. 

West central Wash
ington. 

Sou thwes te rn Oregon. 

South Dakota 

Southern O k l a h o m a - . . 

Nor th Dakota 

Southwestern Colo
rado . 

Nor thwes te rn Mon
tana . 

Nor th midd le Colo
rado . 

Hawai i 

Nor thern Ca l i fo rn ia . . . 

South centra] Alaska . . 

N o r t h c e n t r a l A r i 
zona. 

Maine coast 

Southwes te rn t ' t ah . . 
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Dis t inct ive character ist ics. 

•Hi ho t sp r ings possessing cura t ive properties—• 
Many ho te l s and hoarding houses—20 ba th
houses u n d e r publ ic control . 

More geysers t han in all rest of world together— 
boiling springs—Mud volcanoes—Petrified for
ests—Grand Canyon of the Yellowstone, re
markab le for gorgeous coloring—Large l a k e s -
Many large s t r e a m s and waterfalls—Vast wil
derness , greatest wild bird and an imal preserve 
in world—Except ional t rou t fishing. 

The Big Tree Nat ional Park—12,000sequoia t rees 
over 10 feet in d iamete r , some 25 to 36 feet in 
d iameter—Towering moun ta in ranges—Start
ling precipices—Cave of considerable size. 

Valley of world-famed beauty—Lofty cliffs—Ro
mant i c vistas—Many waterfalls of extraor
d inary height—3 groves of big t rees—High 
Sierra—Waterwheel falls—Good t rou t fishing. 

Created to preserve the celebrated General Gran t 
Tree, 35 feet in diameter—6 mi les f rom Sequoia 
National Park. 

Largest accessible single peak glacier system—28 
glaciers, some of large size—18 square miles of 
glacier, 50 to f>()0 feet thick—"Wonderful suh-
alpine wild Mower fields. 

Lake of ex t raord inary b lue in crater of ex t inc t 
volcano--Sides 1,000 feet high—Interest ing lava 
formations—Fine fishing. 

Cavern having m a n y miles of galleries and numer
ous chambers containing peculiar formations. 

Main' su lphur and other springs possessing 
medicinal value. 

Small park wi th woods, s t r eams , and a lake—Is 
an impor t an t wild-animal preserve. 

Most notable and best preserved prehistoric cliff 
dwell ings in United States , if not in the world. 

Rugged moun ta in region of unsurpassed Alpine 
character—250 glacier-fed lakes of romant ic 
beauty—00 smal l glaciers—Precipices thou
sands of feet deep—Almost, sensat ional scenery 
of marked ind iv idua l i ty—Fine t rou t fishing. 

Heart of the Rockies—Snowy range, peaks 11.000 
to 14,250 feet a l t i t ude—Remarkab le records of 
glacial period. 

Three separate areas—Kilauea and Mauna Loa 
on Hawaii ; l l a leaka la on Maui. 

Onlv act ive volcano in United Sta tes proper— 
Lassen Peak 10,405 feet—: inder Cone 0,879 
feet—Hot springs—Mud geysers. 

Highest mounta in in Nor th America—Rises 
higher above sur rounding count ry than a n y 
oilier moun ta in in t h e world. 

The greatest example of erosion and the most 
sub l ime spectacle in the world. 

The group of granite moun ta in s upon Mount 
Desert Island. 

Magnificent gorge ( / i o n Canyon, , depth from 800 
to 2,000 feel, with prec ip i t ins walls—of great 
beauty and scenic interest . 
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FORESTS OF YOSEMITE, SEQUOIA, AND GENERAL 
GRANT NATIONAL PARKS.' 

By C. L. Ilir.u. Forcut E.ramhwr. F. N. Forest Scrrirr. 

THE FOREST TYPES. 

T h e forests of Yosemite , Sequoia, and General G r a n t Nat ional 
P a r k s in the centra l and southern Sierra Nevada are said by na tu ra l 
ists and t ravelers to surpass any other of the i r kind in the size and 
beauty of trees and the number of species represented. T h e forest 
is p redominan t ly a coniferous one. The broad-leaf trees, while repre
sented by a compara t ive ly large number of species, are mostly small , 
unfit for lumber product ion, and. wi th the exception of the oaks, are 
mostly confined to the s t ream courses and moist flats. W i t h i n these 
pa rks are found not less t han 10 species of pines. 2 of t rue firs, he-
sides the Douglas fir. and 1 each of cedar, hemlock, and the so-
called nu tmeg , while among the broad-leaf trees there are 6 species 
of oak. 2 each of alder, cherry , maple, and dogwood. 1 cottonwood, 
an aspen, the bladder nut , the so-called mounta in mahogany, and 
several willows. Several of the broad-leaf species, however, and one 
conifer, the nutmeg, seldom or never grow to be more than shrubs 
in this region. 

Nowhere do all these species grow together. For just as people 
differ in the i r likes and dislikes, so each kind of tree lias its own 
preferences and peculiar requirements as to the moisture, heat, l ight . 
and soil upon which its life and g rowth depend. 

One, of the most s t r ik ing features of the Sierra forest, which im-
presses the t raveler journey ing into it, is the broad belts into which 
the forest is divided, approx imate ly in accordance with elevation. 
These belts are due to the effect of the a l t i tude on the moisture and 
heat which are available to the trees. To be sure, at the same alti
tude a r idge or south slope may be so hot and dry as to permit a 
displacement of the forest prevalent at tha t a l t i tude by an extension 
of the one below i t : or, a protected gulch may lie so moist and cool 
as to permi t the downward extension of the type above it. These 
lines between the types are seldom level or in any other way hard 

1 In llic preparation of this manuscripl use has t n made <>f many publications, espe
cially those 'I' the hit.- Pro!. William it. Dudley, ot John Mulr, and ot 0 'ge B. Sml 
worth, to all of whom grateful acknowledgment is made. 
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and fast, lint the different forest types and belts are still very real 
and discernible. 

OAK-DIGGER P I N E TYPE, 

As one approaches the mounta ins from the hot. treeless valleys on 
his way to the pa rks the first trees met. except in the moist water 
courses, are s tunted and scattered oaks, which begin to appear upon 
the foothills. H i g h e r , on the approaches to the Yo.seniite P a r k , there 
begins to appear , at about J.000 feet elevation, the s t raggl ing , irre
gu la r -b ranch ing , g r ay leaved d igger pine mixing with the oaks and 
brush. Th i s mix ture of trees, or forest type as it is called, continues 
for some !>.()()() feet higher , more or less, according to condit ions. 
Th roughou t its range this type is interspersed frequently with heavy 
chapar ra l brush. Wi th in the Yosemite P a r k it is found only on the 
lower slopes of the deep canyons of the main rivers, such as the 
South f o r k of the Merced into which one looks from the Wawona 
P o a d , in the southern pa r t of the park. In the region of the Sequoia 
and General G r a n t P a r k s the digger pine does not grow, but the 
oak and chapar ra l continue to the main forest belt at about 4,000 to 
5.000 feet elevation. The digger pine is of no importance as a lum
ber tree. Its wood is heavy and resinous and has a high fuel value, 
but is brash and very dillicult to split . It is. however, a picturesque 
scenic element in a country where better pines can not grow. 

via.i.ow-iM M : TYPE. 

At an elevation of about 3,000 feet in the l OSemite region and 4,000 
feet in that of the Sequoia and General G r a n t P a r k s one begins t o 
see the t r im t r u n k and the slender, cyl indrical crown of long, glossy 
needles of the yellow pine. In the 1 osemite the appearance of the 
yellow pine is g r a d u a l : at first it is seen in protected spots among the 
digger pine, which it more and more displaces as the a l t i tude increases. 
I n the southern region the oak and chapar ra l give way, for the most 
pa i l suddenly in a clearly defined line, to the forest of yellow pine. 
In this forest the yellow pine is sometimes pure, but usually one can 
POOD notice, scattered occasionally among the yellow-pine trees, the 
taper ing , heavily r idged t r unk and drooping , feathery-fol iage 
sprays of the incense cedar. Th i s cedar is easily dis t inguished from 
the pines by its leaves, which, instead of being long needles, are like 
small green scales closely c lo th ing the slender flexible twigs . The 
usual propor t ion of the two trees in th is type of forest is about 90 
per cent pine and 10 per cent cedar. 

On ridges and exposed slopes the yellow pine often grows alone. 
but is likely to be stunted and scattered. In the moist ravines, where 
the soil and moisture are most favorable for both species, the cedar, 
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by its superior power of l iving in the shade, often captures from the 
yellow pine a Larger p ropor t ion of the g round t han it normal ly 
occupies. 

Scat tered th roughou t the yellow-pine type are oak trees—on the 
dr ie r slopes and r idges the California black oak and in the well-
watered Hats the holly-leaved or maul oak. Both these trees grow to 
large size, especially the holly-leaved oak. Brush is also frequent 
wi th in the yellow-pine type wherever openings afford access to the 
sun, hut the pines rise over the oaks in lordly height and give the pre
dominan t character to the forest. 

A large port ion of the roads leading th rough the outer par t of the 
Yosemite P a r k to the valley proper run th rough this type, which also 
covers the floor of the valley. In the Sequoia P a r k the propor t ional 
area covered by th is type is much smaller. The type is largely 
passed as a cont inuous body before one reaches the General G r a n t 
P a r k . 

SUGAR-PI NE TYPE. 

At an elevation of about l.ouo feet in the Yosemite and about 
5,000 feet in the Sequoia and General G r a n t Pa rks , sugar pine begins 
to appea r in the forest, and short ly above these elevations, in the 
steep moist gulches, appears the white fir. 

S u g a r pine can immediately be dis t inguished from the yellow 
pine bv its closelv checked bark and its short , silvery foliage on wide 
sp read ing branches, from the t ips of which hang its t remendous 
cones. 

The white fir has very short needles thickly c lothing the slender 
branchle ts in sprays which arc Hat and fanlike, and the tree always 
reta ins a distinct pyramidal form. 

S u g a r pine seldom grows in pure s tands or forms even one-half of 
the forest, but it is so valuable a t imber and so s t r ik ing a feature of 
the forest in which it g rows that this forest is known as the sugar-
pine type. Fo r the lirst 1,500 feet or so after enter ing this type 
the bulk of the forest is still yellow pine, with a mixture of 15 to 
•ID per cent of sugar pine, and cedar in about the same propor t ion 
as in the yellow-pine type. The sugar pine demands more moisture 
than the yellow pine, so tha t it is confined largely to the well-watered 
Hats and the easterly and nor ther ly slopes which, by reason of their 
exposure, are cool and moist. On the steeper southern and western 
slopes the heat and dryness compel the sugar pine to give way to 
the upward extension of the yellow-pine type. In the steep, moist 
watercourses the yellow pine is displaced in the forest mixture by 
white fir, and the forest is one of white fir, sugar pine, and cedar. 
As one passes h igher toward the (i.OOO-feet elevation, the increasing 
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coolness enables the fir to encroach upon the yellow pine to a larger 
and larger extent, and above (i.000 to 7.000 feet the usual forest is 
that of white fir. sugar pine, and cedar. In the best watered places 
at this altitude the white fir, by its dense growth, may crowd out the 
light-loving sugar pine. At this elevation the yellow-pine type is con
fined entirely to the warm less fertile slopes and ridges, and the yel
low pine of the lower elevations is replaced partially or entirely by 
the Jeffrey pine, which is a closely related form much the same in 
appearance, hut distinguishable by its large, heavy cones and the 
unmistakable odor of pineapple, which can be detected in the deep 
crevices of its heavy trunk bark. 

At about 7.000 feet in the J osemite region and 7.500 in the Sequoia 
and General Grant Parks the total heat of the growing season begins 
to drop below the requirements of the sugar pine, which is restricted 
to warm exposures, more and more of the forest area being sur
rendered to the hardy fir. The incense cedar also disappears at 
about the same altitude as the sugar pine. 

The Jeffrey pine clings to its precarious hold on the rocky ridges 
and sunny slopes to an elevation of perhaps 500 feet above the sugar 
pine; but finally it, too, vanishes, and the fir reigns supreme over 
the forest. 

In scattered groves through the central and southern Sierras, but 
mostly in the sugar-pine forest type, is found the giant sequoia, the 
forest monarch of the world; the oldest, largest, .and most majestic 
of all earth's living things. Description of this tree, however, will 
be better understood if a general survey of the forest types of the 
Sierra region is first completed. 

In favored spots in the sugar-pine type, and also in the upper part 
of the yellow-pine type in Yosemite Park', occurs another tree, the 
Douglas t\r. This is the same tree which grows to such magnificent 
dimensions in the Pacific Northwest. Here, however, it is not in 
its region of best growth and does not equal either the yellow pine 
or the sugar pine in size. Its foliage is much like that of the true 
firs but is less dense, and the tree is always distinguishable from its 
associates in the Sierra forests by its gracefully pendant twigs and 
branchlets. A fine specimen of the Douglas fir stands directly by the 
Wawona Toad, near where it crosses Alder Creek, at what is 
known as Mosquito Camp in the southern part of the Yosemite Park'. 
This tree does not grow in the Sierras as far south as the Sequoia 
and General Grant Parks. 

The oak's which grew in the yellow-pine belt continue into the 
sugar-pine type, but diminish both in size and number. At this 
elevation there is also some brush in the forest openings and on ex
posed slopes it may be exceedingly dense, but the species are different 
from those found below the sugar-pine type. 
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FIR TYPE. 

T h i s type is more nearly pure than any heretofore described. 
But , while it is thus near ly all composed of fir. the white, fir is not 
long alone, for at about the a l t i tude where the sugar pine d i sappears 
one can begin to see. among the sharp spires of the white fir, the 
more rounded domes of the great red fir. 

The fir forest holds its sway for from 1.000 to 2,000 feet. Th i s 
is the region of long winters , s torms, and heavy snows. The forest 
is dense and dark , s t r ik ingly in contrast with the open, sunny char
acter of the lower S i e n a forests. Yet the delicate t racery of the 
fir's feathery f ronds gives to it a beauty of its own. and the spa rk l ing 
mounta in meadows, which dot this forest type more frequently than 
any of the others , are a perennial source of pleasure to the t raveler . 

SUB-ALP] N E TYPE. 

Fina l ly m e n the red fir gives way to the increasing cold. B u t 
above the fir there are not wan t ing several ha rdy pioneers of the 
tree world to push their way out among the rocks and snow. Around 
the meadows and down the edges of many s t reams in the fir type, 
and push ing its way out upon the rocky slopes and heights beyond, 
wherever there is a l i t t le water seepage, may he found the lodge-
pole pine, often called tamarack by the California mountaineers . 
In the upper regions of the Tuo lumne in Yosemite Bark this slender, 
graceful, two-leaved pine covers large areas above the l imits of other 
merchantable tree species. 

Coming across from the eastern slope of the mountains , and not 
uncommon at high al t i tudes south of the Kings River, is the desert 
or single-leaved pinyon pine. As far nor th as the Yosemite this 
tree has been found on the western slope in only one place—in the 
Piute Creek gorge above the Tuo lumne River . 

Perched on the high basins and on the rocky spurs of the peaks, a 
sou thward wanderer from its nor thern home in Idaho . Wash ing ton , 
and Brit ish Columbia, may be found the western white p ine : and 
even more ha rdy , ven tu r ing out upon the bleakest summits , the last 
outpost of the trees in their conquest of the rocks, are the white-
harked pine and mounta in hemlock. Seldom, however, do trees ex
tend above 10.000 feel in the Yosemite region and 11.000 feet in 
the Sequoia and General Gran t P a r k s . At 11.500 feet the last out
post of the forest is passed. 

THE SEQUOIA. 

Such is the Sierra forest in its general outl ine. There has been 
reserved until last the account of the noblest tree of them al l—the 
giant sequoia. I t could not well be described in the general nurview 
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of the forest since it occurs, for the most part, only in detached 
groves, and, while it finds its home chiefly within the altitudinal 
limits of the sugar-pine type, it extends in the southern part of 
its range both downward into the yellow-pine type and upward 
into the fir. The range of this sequoia is exceedingly limited. I t 
grows nowhere except on the western slopes of the Sierras, and 

F I G . 1.—Mari]M)sa G r o v e . Y o s e i n i t e N a t i o n a l P a r k . 

The Mariposa Grove Is si tuated In the southern portion of the Yosemlte National Park, 
38 miles from Yosemlte Valley. There are two other uroves of big trees in the Yosemlte 
National Park—the Tuolumne Grove of 20 trees 17 miles northwest of Yosemlte Valley 
and the Merced Grove of 40 trees '.) miles northwest of Yosemlte Valley. 

Photograph by Pillabury Picture Co. 

here only from Placer County on the north to Tulare County on the 
south. 

In the Yoseinite Park there arc three groves of the big tree—the 
Tuolumne Grove, 1J miles northwest of Crane Flat Station, on the 
Coulterville Road, and 17 miles from Yoseinite Village; the Merced 
Grove, a few miles southwest of the Tuolumne Grove; and the 
Mariposa Grove (fig. 1). which may be reached by road from 
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I'II;. 2.— The drizzly (liiint. M:irii>osn drove, Yosemite Notional I 'ark. 

Height, 204 feet; 93 feet In circumference and 29 feet In diameter at base; 64 feet in 
circumference and 20 feet In diameter at a point 10 feet above the ground. 

Photograph by I'illsbury l'icture Co. 
3045°—20 2 
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Wawona, at the southern extremity of the park. The Mariposa is 
the largest of these groves, containing in its two divisions about 
545 trees. The Merced drove contains 40 trees and the Tuolumne 

not more than 20. The most famous tree in these gloves is the 
Grizzly Giant (figs. 2 and 3), in the Mariposa Grove. This tree is 
93 feet 7 inches in circumference at the ground and 04 feet 6 inches 
:.t 10 feet above. It has a height of 201 feet. It has been supposed 
by many to he the largest tree in existence, but it can hardly sustain 
this claim. 
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Sine of big trees hi Mariposa Orove. 

[All dimensions ore, in feet.] 

Approxi-
Approxi- ! iiiriti mate, 

Girth male, about diameter 
Trees. al diameter 10 feet: about Height. 

base. at above 10 feet 
base. around. above 

ground. 

Grizzly Giani 93 29.6 64.5 20.6 201 
Faithful Couple 94 21). 9 63 20 211 
Michigan r,r,.r, 17.7 40 12.7 2.77 
Fresno 63 20 38.5 12.2 273 
Columbia ! 80.5 25.6 52 16.5 294 

Old Guard (South Tree 1 45 14.3 31 9.0 244 
l.afavette 02.5 29.4 53 16.9 273 
Nevada 48.5 15.4 35 11.1 278 
General Sherman 63 20 41.5 13.2 267 
General Grant 67 21.3 42 13.4 271 

General Sheridan 76 24.2 51 16.2 263 
Philadelphia 61.5 19.6 50.5 16.1 275 
St. Louis 73 23.2 51 16.2 269 
Lincoln 72 22.9 54.5 17.3 258 
Washington 02 29.3 65 20.7 235 

William McKinley 70 22.3 46.5 14.8 213 
General Logan...' 76 21.2 40.5 15.7 250 
Galen Clark 59.5 18.9 47 14.9 238 
Pittsburgh 53.5 17 41 13 242 
Vermont 17 11.9 38 12.1 257 

Wawona (26 [eel through opening) 60.5 19.2 227 
New York 52 16.5 45.5 14.5 237 
Forest Queen 53.5 17 3s 12.1 219 
Boston 5s 18.4 17 14.9 218 
Chicago 57 1S.1 40.5 12.9 223 

Whittier 62 19.7 47 14.9 268 
Longfellow 51.5 16.4 43 13.7 273 
C a p t . A . E . W 1 52 16.5 40 12.7 310 
Mark Twain 53 16.9 41 13 331 
Mississippi 54.5 17.3 37.5 11.9 269 

Stonewall Jackson 53 16.9 39.5 12.2 265 
Georgia Is 15.3 35 11.1 270 
South Carolina I 71 23.5 54.5 17.3 261 

Southeastward from the Mariposa Grove, along the Sierra Range, 
there are only two widely separated groves until the Kings River is 
crossed. On the southern drainage of the Kings and its south fork 
lie several groves of the big trees. The largest of these lies in the 
Converse Basin. Here appears one of the most striking changes in 
the distribution of the hig tree, for here the sequoia, instead of 
being confined to isolated groves, spreads out oxer hill and valley 
to form a veritable forest. I t is sadly unfortunate that most of the 
sequoia-covered areas here, as elsewhere outside the few national 
parks, are privately owned and are disappearing before the attacks 
of the lumberman. The ('onverse Basin area has been almost entirely 
lumbered. The sequoia trees are so huge that ordinary lumbering 
methods are powerless, and the trees have to he dynamited to reduce 
them to dimensions which can he handled and sawed, and often one-
half or three-fourths id' the tree is so shattered as to he useless. 

9 
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This waste is so excessive in proportion to the amount saved for use
fulness to man, and the profit to the lumberman, largely because of 
this waste, is so small that it is doubly sad to sec thus needlessly 

Fit;. A.—General Grunt tree, General Grant National Park. 

Height, 110-1 feet J diameter, 35 feet. The General Grant Grove, in the park of the same 
nana1, has an area of It.'to acres and contains Ilia trees exceeding l a feet in diameter. 

sacrificed a tree which is unique in size and grandeur and age and 
of which there are so relatively few as to make it a priceless legacy 
from the hoary ages of the past. 
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Almost at the top of the divide which separates the Kings and the 
Kaweah Rivers lies t h e Genera] ( leant National Park , inclosing the 
big-tree grove id' the same name. Th i s park has an area of 1 square 
miles and ranges in a l t i tude between 6,000 feet on the west and 8,000 
on the east. The big trees are confined to the nor theas tern por t ion, 
and were or iginal ly a part of the Converse Basin Forest . The grove 
consists of about •TIL' trees and contains an unusual propor t ion of 
exceedingly large ones. The largest tree is the General G r a n t (fig. 
4 ) . It is 107 feet 4 inches in circumference at the g round and 
about 69 feet (or 23 feet in d iameter ) at Id feet above the ground. 
I t is 264 feet in height . 

Between the General G r a n t P a r k and the Sequoia B a r k lies the 
Redwood .Mountain Forest , pr ivately owned and lumbered to a con
siderable extent . Th i s forest is notable because it exhibits , for the 
first t ime in a sou thward journey over the dis t r ibut ion of the big-
tree, another notable circumstance in its behavior. Fo r while the 
sequoia general ly grows scattered th rough the forest of other trees, 
much as does the sugar pine, and to the north grows entirely in this 
manner , in the Redwood .Mountain Forest it covers a considerable 
area in nearly or quite pure s tand. 

The Sequoia National Pa rk includes seven townships or about 252 
square miles. It contains 11 groves of big trees, of which the largest 
is the Gian t Forest (see t i t l e -page) . In the nor thern part of the 
park , reached by the Old Colony Road, are the Dorst Creek Groves, 
on the stream of that name, which is a t r ibu ta ry of the North Fork 
of the Kaweah River . They contain 7(H) trees. In the southeastern 
pa r t of the same township is also the small Swanee River Grove. 

Tin ' Giant Forest , next to the south, lies on the Marble Fork of 
the Kaweah . near its mouth . Th i s noble forest, named by the vener
able na tura l i s t . J o h n Muir . has an area of about ID square miles and 
contains about 5.000 trees. Pa r t of this forest is in pr ivate owner
ship, but the trees have been protected from destruct ion, and th i s 
forest consti tutes the largest forest intact of this species. Its largest 
tree is the General Sherman (fig. ~>) which is 103 feet in circumfer
ence at the g round and 82 feet I inches at 12 above the ground. I t is 
now 280 feet h igh , but, like most of the giants , was once m u c h 
tal ler , hav ing lost many feet of its top by l ightn ing . In volume of 
wood, at least th is tree seems to have valid claim to be called the 
largest known t r e e : a l though if form and freedom from damage be 
counted, its c la im may well be disputed by the Boole tree in the 
Converse Basin. 

On the Eas t F o r k of the Kaweah River , 3 miles west of Minera l 
K ing , are the Fas t F o r k forests, of which the nor thern and larger 
one is 3 miles long by a half mile wide. These groves have been 
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much injured by lumbering. On many other streams through the 
southern part of the park are groves, forming a more or less in
terrupted forest of the big trees. They then pass over the divide 

FIG. 5.—General Sherman. Giant Forest, Sequoia National Park. 

Height, L'Sti feet J diameter. 36 feet. 

into the basin of the Tule Itiver, where the most extensive forests of 
the species are found. Farther south the trees diminish, both in 
numbers and size, and south of Tulare County the big tree is found 
no more. 
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DESCRIPTIONS OF THE TREES. 

GIANT SEQl oi A ( SEQUOIA W A S I I I N G T O X I A N A ) . 

This tree is the crowning acliiexcnient of the vegetable kingdom 
in si/.e and majesty and aye. It is one of the onlv two survivors of a 
once numerous genus, which, before the glacial period, was spread 
across the Amer ican Cont inent and. indeed, across Europe as well. 
'I he other now living sequoia is the redwood (Sci/uoia sempervirens) 
of the California coast which nearly divides honors with the big 
tree itself as the largest conifer, if not the largest tree, in the world. 
The redwood is as tall , or even tal ler than the big tree, both a t ta in
ing heights beyond oOO feet: hut while the big tree a t ta ins a diam
eter of near ly 30 feet (above the root swel l ing) , the redwood is 
always more slender. 

In foliage the big tree is a scale-leaved t r ee : but in the seedling 
stage the leaves are entirely free from the tw ig and are needle-
like in form, while in youthful trees, though increasingly scale
like, they still have long, free t ips. In youth the branches of the 
big ifd' are slender, and the basal ones are long, g iv ing to the 
free a broadly pyramida l form. The big tree is still young when 
other trees of the forest around it are mature or even approach ing 
old age. So it is not until 200 or :',()(! years of age that the lower 
branches are thinned out. As ma tu r i t y approaches , at perhaps 
1,000 years of age. the remain ing branches, now grown to enormous 
size, s tand out in gnar led and picturesque s t rength and are clothed 
with dense masses of blue-green foliage. The bark of the tree, 
at first smooth and purpl ish to leaden gray , soon becomes broken 
into ridges, and on the great t runks id' the giant veterans the smooth 
surface him lias long since been (hiked oil', exposing the cinnamon-
red color beneath. ()n such t runks the bark is from 1 to 2 feet 
thick" and is separated into long, heavi ly-rounded parallel ridges 
"which makes the great stems look like the t i tanic fluted columns of 
some g ian t temple . 

The size of the big tree has been often exaggerated. The extreme 
he igh t actually measured is about 330 feet. That they may reach 
350 feet is not unlikely, for the largest trees have almost without 
exception been broken oil' at the top by l ightning. Tint s ta tements 
of 400 feet or over are unquestionably beyond the t ru th . The ex
treme d iameter above the enormous root swellings is about 27 feet. 
Obviously this is the only significant way to measure the diameter . 
for tin' root swell ing is no part of the cylindrical shaft. But such 
measurements can he made only with dillicultv. and measurement at 
more convenient points have been made at no s tandard height for the 
big tree. T h a t the measurements at the base are not reallv sitrnifi-
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cant is apparent from a comparison of the figures which have been 
oiven for the General Grant and General Sherman trees. 

FlO. (i.—Mariposa Grove of l)i^ trees. 

The big tree grows very rapidly in youth, but not sufficient study 
has been given to its growth to make reliable averages available. 
Under favorable conditions it may grow to be a foot in diameter 
at 40 years old. and it is then about 00 feet high. Such a rate of 
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growth has been known to continue for 250 years. Indeed J o h n 
Muir repor ts one tree which was !.) feet in d iameter and ' l id feet high 
at an age of 250 years. Such growth is doubtless much more rapid 
than the average, and the big tree, like all other trees, as ma tu r i ty 
comes, slows down its rate of growth . In one tree reported by 
Prof. Will iam R. Dudley the increase in d iameter for several cen
turies was only from I to G inches per century. But th is ma tu r i ty 
with the b ig tree does not ord inar i ly come under at least 1.000 years. 
At any rate, it is fairly certain that most, even of the great veterans 
of the big-tree forest, are much younger t han is popular ly sup
posed, and are probably from L.500 to 2,500 years old. The strongest 
influence upon the growth of the tree is tha t exercised by the quali ty 
of the location in which it grows. T w o trees have been found 
very near each other, one 2 1 feet in diameter , the other 25 feet, 
while the age of the first was 1.300 years and that of the second 
was 2,300 years. The oldest tree of whose age record there is no 
question was sl ightly over 3.000 years. The exact age of a tree can 
be determined in no other way than by count ing the r ings of wood 
which the tree lays on. one for each year of growth . The two trees 
which have just heen cited will serve to show how impossible is even 
an approx imate ly correct de terminat ion of the age of one s t and ing 
tree by the use of averages or by comparison with the age of another 
single tree. It is not denied that the sequoia may grow to grea ter 
age than 3,000 years. John Muir counted the age of one giant 
s tump in the King's River Forest in which the r ings for many 
hundred years were so line as to require 50 or even 100 of them 
to make a single inch of radial g rowth , and the r ings were much 
disturbed in places by lire and other i n ju ry : but he states tha t he 
counted at least 1.000 years of growth . It would therefore be rash 
to say tha t the big tree can not a t ta in an age of even 5,000 years. 
On the other hand , the largest trees are certainly the s trongest sur
vivors among many tha t have perished around them, and these 
exceptionally s tu rdy trees grew, in all probabi l i ty , with more t han 
average rap id i ty . Es t imates of s.000 years for the age of these 
trees, based on averages or upon the growth of smaller felled trees, 
are valueless and almost cer ta inly beyond the t ru th . 

But even an age of -1.000 years must fill him who reflects upon it 
with awe. The ancestors of other trees which are found with the 
sequoia in the forest undoubtedly lived at t\iv beginning of tha t 
period as now. But of only the sequoia were the very trees upon 
which we look to-day l iving in that far-off dawn. When Cheops 
dreamed the first pyramid some of these hoary g iants of to-day 
doubtless a l ready were sp r ing ing up and hopefully talcing possession 
of this very soil above which in lordly height and g r an d eu r they 

3045°- 20 3 



1G i'OSEMITE, SEQUOIA, AM) UENEKAI. CHANT NATIONAL PAEKS. 

look down upon us of four inillenninins a f t e r : while Abraham and 
Moses and David established and led the people of Israel these hope
ful seedlings grew th rough an exuberant youth : in the lusty s t rength 
of approaching ' pr ime they were en ter ing into the i r k ingdom over the 
forest when imperial Rome began; they stood in a calm and un
daunted ma tu r i ty when Jesus trod the J u d e a n h i l l s : and when 
Wi l l i am of N o r m a n d y fought on the held of Has t ings they were 
a l ready p u t t i n g on the hoary ga rments of age. Vet there they still 
s tand to-day, after another mil lennium has sped, in calm serenity and 
majesty, unhu r t by disease, unsearred by all save lire and the hand 
of man. while we. creatures of a day. creep about and peep beneath 
their mighty shade and pass away, while they live on. And there 
is no visible reason, b a r r i n g foolhardy destruction by man . why they 
should not still live for another mil lennium or more. 

The big tree grows preferably in cool, moist s i tuat ions, in dense 
forest on gentle slopes, and in basins and d raws where soil moisture 
is plentiful. I t s best development , which occurs in the sugar-pine 
type, is at elevations of from 0.000 to 7.000 feet, where the annual 
precipi tat ion is from 40 to 00 inches. I ts abil i ty to withstand less 
favorable condit ions is much greater than was formerly supposed, 
and it can grow, especially at the south, on dr ier r idges and slopes 
within its normal a l t i tude , as well as downward into the a l t i tude of 
the yellow-pine type and upward to 8,000 feet elevation into the fir. 

The big tree is a frequent seeder and the most prolific one of any 
Sierra tree. Especially heavy seed years occur at intervals of from 
four to five seasons. The trees may begin to bear seed in the open as 
early as their twent ieth year, a l though in dense forest the beginning 
is delayed until about the one hundred and fiftieth year. The cones 
are oval and from 4 to .'5 inches long, and each cone may contain 
from 100 to 400 seeds, while so bountiful ly does the tree produce t ha t 
a single full-grown specimen may bear 1.000.000 cones a year. 

It was formerly believed that the big tree was a vanish ing race of 
trees. Th i s belief was par t ly due to the fact tha t in the Calaveras 
d r o v e , which was lirst discovered, and in the other nor thern groves 
there is little or no reproduct ion. T h i s lack, however, is due to the 
more unfavorable climatic and other condit ions which affect germi
na t ion : in the southern pa r t of this range seedlings and young sap
l ings cover a favorable spot wherever an opening in the forest gives 
access to the sunlight and where mineral soil is near to the surface. 
As many as 2,500 seedlings have been counted on a square rod ol 
g round . An excellent example of this young reproduct ion can be 
seen at Atwell 's mill , on the Mineral King Road, in the Sequoia 
Nat ional P a r k . No one can see these lusty crowds of young trees, in 
every stage of g rowth , and believe t h a t the species is in any immedi
ate danger of extinction. 
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The big tree is s ingular ly heal thy and free from disease. I t lives 
so long tha t l i gh tn ing is sure some day to s tr ike its lofty head, and the 
repeated fires of centuries may scar and disfigure i ts base, even though 
its ba rk is enormously th ick and i ts wood difficult to ignite and burn. 
But of the diseases which take off i ts ne ighbors , the fir and the pine, 
it knows almost no th ing , and its power of recuperat ion from injuries, 
such as fire, is grea ter than tha t of any other species of the S ier ra 
Fores t . T o these facts is doubtless due the marvelous approach to 
immor ta l i ty which is enjoyed by this wonderful tree. 

The widely isolated groves in which the big tree occurs in the 
nor th , where it was first discovered, offered another reason for sup
pos ing i t to be a dy ing race, of which such a dis t r ibut ion is usually a 
sign. Bu t it is now known tha t the g rea t canyons which form the 
breaks between these groves were the pa ths of migh ty glaciers which 
former ly flowed down the Sierra Ibinges. The sequoia now grows on 
the h i g h l a n d s where the ice first d isappeared . T h e southern pa r t of 
the range was less heavily glaciated than the nor the rn , and this is 
believed to be responsible for the wider and more cont inuous dis
t r ibu t ion of the sequoia at present in tha t region. Exact ly what the 
past h is tory of the b ig tree has been must still be left to scientific 
discovery. B u t there is no reason, except pe rhaps at the extreme 
nor th , to suppose (hat in its present home it is facing decline or 
ext inct ion. 

T h e wood of the big tree when freshly cut is of a beautiful rose-
red color, t u r n i n g g radua l ly da rke r upon exposure to the air. I n the 
l iv ing tree the wood is never found decayed at the hear t , and even 
after fel l ing it may lie on the ground for centuries with no loss ex
cept of the sapwood. To its extreme durabi l i ty is due the fact its 
most extensive use in the past has been for fence posts and grapevine 
stakes. The radial grain of the wood is very beautiful and would 
make it a handsome cabinet wood, except for the d i sadvantage of i ts 
ext reme softness. T h e wood of this species, which is now made into 
lumber, is sold as redwood, a long wi th the t rue redwood of the coast, 
a l though it is somewhat softer and more br i t t le than the la t ter . Tt is 
est imated t h a t the largest sequoias may contain as much as a half 
million feet of lumber in a single free. Bu t every lover of this 
magnificent tree must hope that such use of it may not much longer 
continue. 

WESTERN YELLOW PINE ( lUM'S PONDEROSA) .' 

The yellow pine (figs. 7 and 8) of the S ie r ras is a magnificent tree 
exceeded in size and beauty, except for the unique sequoia, among 
its associates only by the sugar pine. Tf not so large as the sugar 
pine, however, the western yellow pine holds one title to preeminence 

1 This species is known as yellow pine in Glacier and Yellowstone Parks. 
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in that it is the most widely distributed of North American pines. 
I t grows from British Columbia to .Mexico and from the mountains 

FIG. 7.—Western yellow pine (1'intis ponderosa) 70 inches in diameter. 

of the Pacific coast to the farthest outlying spur of the Rocky Moun
tains—the Black Hills of South Dakota. This wide distribution is 
due to its great power of enduring all sorts of conditions. I t rejoices 
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in the warm, pleasant flats of the lower Sierras and there grows to its 
best development; but if its seeds alight on a dry. hot ridge, it does 

Fie 8.—Western yellow pine {1'inun pondcrota) 71 inches in diameter. 

not give up and die as many other trees would do, but clings to life 
and grows the best it can, although it can not grow into as fine a tree 
as in more favorable locations. In the dry Rocky Mountains it still 
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pnshes i ts way. a l though s tunted , as indeed are all trees by such h a u l 
condit ions. In the region of the Sierras su r round ing the nat ional 
pa rks th is tree frequently reaches a height of 200 feet and a d iameter 
of 5 feet, f r e e s are occasionally found with a d iameter of (i or 7 
feel and he ights up to 2-">0 feet. 

A s m i g h t he expected from a tree which can a d a p t itself t o such 
widely v a r y i n g condit ions, the western yellow pine shows many 
var ia t ions in form. I n the S ie r ras its leaves are from 7 to 10 inches 
long and are un i formly in bundles of three. In the Black Hi l l s of 
South Dako ta they are 2 or 3 inches shor ter and may he found in 
bundles of two or three upon the same tree. Ahove an a l t i tude of 
rough ly 5.000 feet in the Sier ras it is replaced to a g rea te r or less 
extent by its closely related form, the Jeil 'rey pine. 

I n youth th is yellow pine g rows very rap id ly if condit ions are 
favorable. F o r the first two or three years of its life, to he sure, 
while it is es tabl ishing its root system upon which its supply of food 
depends , the he ight g rowth of the seedling is slow, hut by the t ime 
it is pass ing the height of a man's head it frequently grows at a 
rate of 2 or 3 feet in height per year. Th i s rapid height g rowth . 
however, begins steadily to slacken after youth is passed, and while 
it never wholly ceases d u r i n g the life of the tree, the g rowth of the 
veterans is extremely slow. In diameter , on the other hand, the tree 
grows by p u t t i n g on annual ly a new layer between the wood and the 
bark , t h u s p roduc ing the annual r ings which can he seen on any 
smooth s tump. In young and vigorous trees these r ings may he one-
half or even three- four ths of an inch wide, which is equivalent to a 
g rowth in d iameter of 1 or 1.1 inches per year. Such a rate of 
g rowth , however, never continues for many years , as the d iameter 
g rowth is s t rongly affected by var ia t ions from year to year in the 
mois ture supply and other condit ions id' life. Next to a half- inch 
r i n g may readi ly stand one only one-sixteenth of an inch in thickness. 
Af ter the tree has reached ma tu r i ty there is a marked and permanent 
fa l l ing oil' in the width of the r ings and the tree continues to grow-
slowly until the end of l i fe : for with trees there is no absolute l imit 
of g rowth or of life, such as is caused among animals by the matur 
ing and decay of organs . 

I n favorable condit ions the yellow pine may grow to 12 inches in 
d iameter in 30 years and to 30 inches in 100 years, while a 5-foot 
veteran may be 300 years old. Such rapid g rowth , however, occurs 
chiefly in the open. In cont inuous forests the trees grow more slowly 
in d iameter than they do in the open, but faster in height , and make 
longer and cleaner shafts . U n d e r average condit ions a tree 12 inches 
in d iameter is about SO-feet tall and 00 years old. one 30 inches in 
d iameter is 150 feet tall and 200 years old. and one 00 inches in diam
eter is ISO feet tal l and 500 years old. (iood site condit ions may 
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increase the he ights for a given diameter , and poor condit ions de
crease them, by about 2."> feet, while the ages may he increased or 
decreased by from 25 to 50 per rent . 

The western yellow pine in the central S ier ras is a very heal thv 
tree. It sutlers occasionally from fungous diseases, which cause decay, 
and also from the at tack of mistletoe. Trees are occasionally s truck 
by l igh tn ing , but this happens seldom, on the whole. Among the 
worst enemies of the western yellow pine an ' the bark-bor ing beetles. 
These insects enter th rough the hark and excavate channels in the 
thin layer of l iving tissue between the hark and the wood. If the 
beetles are in sufficient numbers , they girdle and kill the tree. Nearly 
all id' the dy ing or gradua l ly yel lowing tree tops which are seen in 
this region of the Sier ras are due to the at tack id' these beetles. 

The worst enemy of (he forest has been lire. Unto ld wealth of the 
Nation has been destroyed thus since the while man came to the 
forests of America. I t has been a long lesson to learn, hut the. 
people are every year more careful with their use of fire in the 
woods, and. with the help of our tour is ts and travelers , great prog
ress is now being made in pro tec t ing our national parks anil na t ional 
forests from such destruct ion. Every year, however, come some new 
friends who have never had experience in the forests of the terr ible 
effects of this scourge, and all those who do know should help to 
spread the gospel of care. 

The wide dis t r ibut ion of the western yellow pine makes it a very 
important tree as a source of lumber supply , to which the qual i ty 
of its wood makes it excellently adapted . The wood is softer, 
smoother gra ined, and less resinous than tha t of almost any other 
yellow pine in the Uni ted Slates , and the Cal i fornia-grown t imber 
is so remarkable in th is respect as to resemble more the white pine. 
of the East . Indeed it is known in the lumber markets under the 
name of California white pine. The total lumber cut of this species 
in the Uni ted Sta tes for 1912 was 1,220 million feet board measure. 
or a li t t le over 3 per cent id' the total for all species id' 39.000 
million feet. Of (his total for the specie-- California cut 30 per cent. 
The enormous total stand of the species over its very wide range will 
doubtless make it a much more impor tan t factor in the lumber 
market of the future than it is at present. An impor tan t industr ial 
possibili ty in connection with this species is the fact, recently de
termined by exper iment , that it can be made to yield tu rpen t ine 
r iva l ing both in quant i ty and quali ty that of the longleaf yellow-
pine of the southeastern Atlant ic coast. 

SUGAR PINE (PINUS LAMBRRTIANA). 

The sugar pine (figs. !> and 10) is the k ing of all the pines of the 
world, both in size and beauty. Ha i r ing the sequoia only, it is the 
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FIG. 9.—Sugar pine (I'intis lambertiona) (!l Inches In diameter. 
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FIG. 10.—Sugar pine (Finns lambertiana) and cone. Tree 0 feet in diameter. 
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largest and most beautiful tree of the Sierra forests. Trees from 
4 to 5 feet in diameter are common, while ones measur ing 6 feet are 
not rare. Occasionally specimens are found measur ing 7 and 8 feet 
in diameter , and the largest recorded diameter is about LO feet. 

The sugar pine belongs to the white pine g roup , its needles being 
in clusters of five. In youth its hark is a smooth, shining silvery 
g r ay and its branches are more wide-spreading and regular than are 
those of the yellow pine. In ma tu r i t y the hark" becomes closely 
fissured, and of a rich reddish brown color, its lower branches are 
d ropped , leaving a long, clear shaft , and its long, large top branches 
spread hor izontal ly in picturesque i r regular i ty , d roop ing gracefully 
at the t ips where hang its giant cones. The cones are cyl indrical , 
and may he from a foot to 20 inches in length, by about 3 inches in 
d iameter before they have opened. 

In its dis t r ibut ion the sugar pine, unlike the yellow pine, is very 
closely restr icted, being confined to the Sta le of Cal i fornia , except 
for a comparat ively short extension nor thward into southern Ore
gon, and a small and un impor t an t one southward into Lower Cali
fornia. I t s occurrence has been discussed in connection with the 
type. 

The sugar pine is not a prolific seeder, bear ing heavily only at 
in te rva ls of from five to seven years. The seeds are large and sweet, 
and are harvested to such an extent by squirrels as to seriously reduce 
the supply available for the purposes of reproduct ion. The seeds 
need abundan t moisture for sprout ing , and the seedlings abundan t 
light for growth . The lat ter seldom occur in dense numbers , as do 
those of thi' yellow pine, but are usually found scattered here and 
there among those id' the other species composing the forest. 

The g rowth of the sugar pine in youth is commonly less rap id 
than tha t of the yellow' p ine : but it continues with smaller decrease, 
and for a longer time. At let inches in diameter , under average 
condit ions, the sugar pine is SO feet tall and about 70 years o ld : at 
','>() inches in diameter , it is 148 feet tall and 170 years o ld : at 60 
inches in diameter , it is ISO feet tall and 100 years o ld : and at SO 
inches in d iameter , it is 185 feet tall ami from 600 to 700 years old. 

The sugar pine is remarkably free from diseases of the stem or 
t runk , and is usually free from diseases of the crown. A witches 
broom often develops small balls of distorted twigs and bluish 
leaves, bu t th is does not often shorten the life of the tree. A bark-
beetle allied to the one which causes havoc in the yellow pine, at
tacks the sugar pine, but in the region of the national pa rks this 
a t tack is no th ing like so ex tens i le as in the case of the yellow pine. 
The sugar pine is probably more injured by lire than by any other 
single agency. I t s bark is comparat ively th in , and trees with heavy 
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fire scars at the base are 
more common than in 
almost any other species. 

The sugar-pine lumber 
produced in the United 
States in 1912 was 123.7> 
million feet, of which 97 
per cent was cut in Cali
fornia and the remaining 
3 per cent in Oregon'. In 
spite of its narrow range 
and the smallness of its 
cut, in comparison with 
the total for the whole 
country, the remarkable 
technical qualities of its 
wood and the large size 
of its trees, which permits 
them to yield a large pro
portion of clear material, 
make sugar pine a species 
of importance to the lum
ber industry. 

INCENSE CEDAR (i.IIMMT.D-

li l 'S DECURRENS). 

The incense cedar (fig. 
11), like the other so-
called cedars of the United 
States, is not a true cedar 
at all. although it is closely 
allied to the true cedars. 
Like most of those trees 
in this country, the in
cense cedar has scale-like 
leaves. I t is a beautiful 
tree, with tapering, coni
cal trunk and broadly py
ramidal crown until old 
age, when its limbs are 
often reduced to a stubby 
cluster of two or three at 
(be very top of the tree. 
The bark in youth is a I'm. 11.—Incense cedar (Libocvdrus tfrcwrrca*). 
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deep red under a smooth, transparent gray surface film. On old 
trunks it is a reddish to grayish brown, thick, and smoothly and 
heavily ridged. The foliage is arranged in flat, fanlike sprays. 

The incense cedar has a very restricted range, being, like the sugar 
pine, practically confined to the State of California. I t revels in 
moist gulches, stream bottoms, and flats, but, like the yellow pine, it 
can also push its conquests out on to the dry ridges. Except in 
youth, it does not often grow in pure stands, the mature trees being 
scattered thinly through the forest. I t is a prolific seeder, bearing 
abundantly every two or three years or oftener. The seedlings are 
more adaptable than those of almost any other species to varied con
ditions of moisture, soil, and light, and spring up often in great 
numbers. 

In the middle Sierras mature trees are from 30 to 40 inches in 
diameter. Many veterans may be found from 4 to 5 feet in diameter, 
and occasionally one as large as G feet. On account of the tapering 
trunks, the height for a given diameter is much smaller than it is in 
the pines. Growth is often rapid in youth, but slows down much 
more rapidly than it does in the pines. Under average conditions, in 
the region of the Yosemite, a tree 12 inches in diameter is about 55 
feet tall and from SO to 100 years old; at 30 inches in diameter it is 
about 115 feet tall and 450 years old; while at GO inches it is 145 feet 
tall. On very good or very poor sites the heights given will be in
creased or decreased by from 30 to 40 feet for the larger diameters. 

Incense cedar is not seriously injured by insects. I ts worst enemy 
is a fungus disease which produces a dry rot in the interior. This 
is so serious as to prevent the use of the wood for many finer pur
poses for which it would otherwise be fitted. Cedar is also badly 
damaged by fire, for. although the bark is thick, it is much more 
inflammable than is that of the pines. 

Incense cedar in the past has been very little used for anything 
but fence posts and rails, for which its great durability adapts it. 
I t is now being used successfully for piling on the Pacific coast, 
where ship worms attack badly such timbers made from most other 
woods. On account of its softness, evenness of grain and fineness of 
texture it has recently been successfully tried for lead-pencil making, 
in which perfect wood in short lengths can be used, and it seems 
likely to replace for this nurpose the waning supply of the red cedar 
of the East. 

KIRS. 

There are two firs in the Sierra region in which the national parks 
are located, namely, white fir (Abies concolor) and red fir (Abies 
magnified). These are among the largest trees of their kind in the 
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world. Mature white firs (fig. 12) are from 4 to 5 feet in diameter, 
occasional specimens measuring as much as 7 feet. The fir is the 
tallest tree of the Sierra forests, sometimes attaining a height of 240 

FIG. 12.—Trunk of large while fir of average size and form in middle fir helt, 
where mixed with red fir, diameter 42 inches, height 170 feet. 

feet. The red fir (figs. 13 and 14) is about as tall as the white, but 
does not usually reach as large diameter. The first, like the spruces, 
belong to the group of conifers which have short leaves scattered on 
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the twigs instead of clustered as in the pines. In the white fir the 
leaves are usually 11 to 2 inches long and stand on opposite sides of 
the twig in a featherlike arrangement. The leaves of the red fir are 
shorter, three-fourths to 1 inch long, and generally curl upward. 
This character is often given as a distinction hetween the two trees, 
hut it is quite unreliable, for white fir in unfavorable conditions or 
in old trees produces leaves similar in all these respects to those of 
the red fir. The only trustworthy leaf distinction is that in the 
white fir each leaf is slightly channeled lengthwise on the upper 

FIG. 13.—Red fir {Abtea magnified) 15 Inches in diameter and 3-"> feet high. 

surface, while the leaves of the red fir are ridged, or at least convex. 
on both top and bottom. The appearance of the trunk hark is 
usually different in the two trees. That of the white fir is ashy gray 
in color, and the edgesof its thin, irregular plates tend to curl up. The 
hark of the red fir is closely ridged, much like that of the sugar pine, 
except that it is much darker in color. An unmistakable distinction 
between the two trees is furnished by the color of interior of the 
hark, which when chipped into. is. in the white fir. a dirty or 
brownish yellow, while in the red fir hark it is a bright red. The 
side branches of the red fir are usually shorter than those of the 
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white fir. and. as maturity approaches, its top is rounded off so that it 
appears dome shaped rather than conical. 

FIG. 14.—lteil fir (Abies mnynifica). 

The firs seek cool and moist situations, requiring moisture in the 
air as well as in the ground. The requirements of the red fir are 
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more exact ing in these par t icu la rs than are those of the white fir. 
These are the control l ing factors in their d is t r ibut ion as given in the. 
discussion of the fir type . T h e firs can "'row in deeper shade t han 
any of their asssociates in the Sierra forests, and this permi ts them 
often to crowd other trees out in the s t ruggle for possession of the 
soil. 

The white fir is a moderate ly prolific seeder and the red fir is a 
very prolific one. Heavy seed years occur at intervals of from two 
to three years , and some seed is borne every year. The cones of the 
two trees afford another means of dist inction between them, those of 
the white fir being from 3 to 5 inches long, while those of the red fir 
are from (i to 8 inches long. The usefulness of this character as a. 
dist inction is reduced, however, by the fact tha t the up r igh t cones 
of the firs fall to pieces when they discharge their seed, so tha t the 
cones can never be found on the g round , unless, to be sure, they have 
been bl ighted and thus fall off before they are mature . 

These firs grow very rap id ly in diameter . The height g rowth in 
you th is less r ap id than tha t of the pines, but it continues unabated 
for a longer period. U n d e r very favorable condit ions the white fir 
may grow to a d iameter of 12 inches in 30 years and to 30 inches in 
100 years. Ord ina r i ly in this region at L2 inches d iameter the trees 
are about -10 feel high ami 30 years old. at 30 inches d iameter 150 feet 
high and 300 years old. and at 00 inches d iameter 100 feet h igh and 
150 years old. 

The firs are seriously at tacked by a fungous disease, so tha t ma tu re 
trees are seldom found which are not badly decayed. The fungus 
often produces uns ight ly cankers. The trees are also badly at tacked 
by a mistletoe, which kills the tops, and the white fir is badly scarred 
by fire. The red fir grows at such high elevations tha t bad fires 
seldom occur, because of the coolness and moisture. 

The wood of the firs is the s trongest coniferous t imber of the, 
Sierra forests, except ing only tha t of the Douglas fir. and would 
make excellent construction t imber if it were not so often checked 
and cracked. Th i s defect and the fact that it warps badly in d r y i n g 
unfit it for use in the better grades of lumber. Wh i t e fir. however, 
is sawed to a considerable extent for common lumber. The greatest 
use of the firs in the future will doubtless be for paper pu lp , to 
which they are excellently adapted , and for which the demand in the 
United States is fast ou t s t r i pp ing the supply of the eastern spruce. 

LODGEPOLE PINE (I ' INl 'S CONTORTA). 

Thi s tree (fig. 15) 1ms n very wide d is t r ibut ion , and in large areas 
of the Rocky Mounta ins is an impor tant tree. It is a small tree, 
from 20 to 30 inches in d iameter and (10 to 100 feet tall in the S ier ra 
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region. Its leaves are about 2 inches long and wide and Hat in com
parison with the needles of most pines. They are distinguished 
from most of the other Sierra pines by their occurrence in bundles 
of two. The bark of the tree is thin and light colored, scaling up 
in small thin flakes. In the Sierras the tree grows mostly in moist 
soil around high mountain 
streams and meadows, the lat
ter of which it is the first tree 
to capture as they slowly dry 
out. In the Rocky Mountains 
this tree occupies much more 
arid situations than it does in 
the Sierras. 

The lodgepole pine is a very 
prolific seeder, and in the high 
mountain meadows its repro
duction is often so thick that 
a way can be forced through 
it with difficulty. This pine is 
exceedingly intolerant of shade. 
For this reason it forms a tem
porary type. In the Sierra 
Mountain meadows it is crowded 
out by the dense shade of the 
firs as soon as it has built up 
the ground to sufficient dryness 
to permit the firs to come in. 
A peculiarity which interest
ingly affects the distribution of 
this tree is the extreme slow
ness with which its small oval 
cones open and discharge their 
seed. They often stay closed 
for many years until the tree 
is killed and the cones opened 
by the heat of a forest fire. A 
dense, even-aged stand of lodge-
pole seedlings then springs up. 
ahead of all other invaders, 
and takes entire possession of 
the ground until in due course of time they are crowded out by 
some more slowly entering tree which can shade them out. In the 
Rocky Mountains vast areas are thus covered by the lodgepole pine. 
In the Sierras this peculiarity of the cones is much less marked, 

I'M;. 15.—Lodgepole pine (l'intts con-
lurid) 5 feet in diameter, 120 feet 
high. 
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but the lodgepole doubtless owes a large portion of the area wliich it 
covers in the northern part of Yosemite Park to the aid of lire. 

The growth of the lodgepole pine is rapid at first, as it is in all 
trees which can endure little shading. The rate of growth falls off 
much earlier than it does in any of the trees which have been dis
cussed. In the Sierra region an average 12-inch tree is about 50 

Fia. 16.—White-bark pine (Pinws albicaulis) in its characteristic mountain 
habitat. 

Photograph by A. II. Donman. 

feet tall, a 24-inch tree is 75 feet tall, and a 36-inch tree about 90 
feet tall. In favorable places in the meadows it sometimes reaches 
a height of 130 feet. The largest tree which has been reported in 
the middle Sierra region is 57 inches in diameter. 

Lodgepole pine is extensively sawed for lumber in the northern 
Rocky Mountains, but in the Sierras better woods are so abundant 
and so much more accessible that the little lodgepole offers no in-
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ducements to the liiinberman. The straight, slender form of the tree. 
however, fits it excellently for use as telephone poles, and a con
siderable use is developing in this direction. 

ALPINE SPECIES. 

Among the alpine species there are two white pines, the western 
white pine (Pinus montlcoJo) and the white-barked pine (Pinus 
nlbicaulis). The white-barked pine (fig. 10) is always a timber-line 

FIG. 17.—Western white pine {Pinus motltieola), Diameter 21 inches, height 
.70 feet. 

tree, growing scattered and stunted among the rocks. I ts leaves are 
clustered in conspicuous bunches at the ends of its branches. Its 
cones are from 2 to 3 inches long. 

The western white pine (fig. IT) in Idaho and Washington grows 
at moderate elevations and is a large and important timber tree. In 
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the central Sierras it is found only at high elevations. Here it 
grows to diameters of 5 feet, but the height is usually not more 
than 100 feet. Its cones are much larger than those of the white-
barked pine, being from 5 to 10 inches long. 

FIG. 18.—Mountain hemlock (Ttitgd mertensiana). 
Photograph; by Geo. O. Caesar. 

The mountain hemlock (Tsur/a mertensiana) is a peculiar little 
tree of the high snows and rocks (figs. 18 and 19). Its leaves have 
a short but distinct stem, like other hemlocks, in contrast to the 
stemless leaves of the spruces and firs. But instead of the thin, fiat, 
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two-ranked leaves of other hemlocks, this one has thick, angular 
leaves, growing all around the twigs. It is usually from LO to 20 
inches in diameter and from 25 to GO feet tall, although in favorable 
situations it sometimes grows to a diameter of 40 inches and a 
height of 125 feet. On bleak summits it is often only a few feet 
high, or sprawling on the ground. Despite the hard conditions and 
its small size, it clings to life and grows to a great age, hut there 
is no reliable knowledge in regard to its growth and length of life. 

Fro. 10.—A wind-swept mountain hemlock. 
Photograph by A. II. Penman. 

GOLDEN-CUP OAK (QUERCUS CIIRTSOLEPIs). 

The golden-cup oak (fig. 20) is a huge and beautiful tree of the 
moist flats and canyons at low and moderate elevations. I ts leaves 
are elliptical and often have short spiny teeth on their margins. 
Their under surface is covered with a very fine fuzz, which is bluish-
white in color. I ts acorns are large and fat, with a shallow and 
heavy, woody cup. whose inner surface is covered with a golden yel
low fuzz. The wood of this tree is so heavy and tough as to give 
it the common name of maul oak. 
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Fiu. 20.—Golden cup oak (Quercua chrysolcpi*). 

FIG. 21.—Live oak (Quercus wUlizenii). 
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LIVE OAK (QUERCUS W I 8 L I Z E N I l ) . 

An oak which is common in the chaparral below the timber belt 
and is sometimes found in the lower margin of the yellow pine type 
is one of the live oaks {Quercus vrislizenii), which has elliptical 
leaves, smaller than those of the golden-cup and shiny yellow on 
the underside (fig. 21). I ts acorns are slender and pointed with a 
deep cup composed of loose, flexible scales. 

CALIFORNIA BLACK OAK (QUERCUS KKLLOGGIl). 

The black oak (Tig. 22) is a large tree having large leaves lobed 
like those of the black oak of the east. I t is the most common oak 

I'M;. 22.—California black oak [Quercus kelloggii). 

throughout the yellow pine and lower sugar pine types. I t prefers 
considerable soil moisture, but commonly occupies more or less dry 
slopes. Its wood is used only for fuel. 

ALDER. MA CLE. DOGWOOD. 

These are the only remaining species which make trees of suffi-
cient importance for description. The alder has a smooth gray 
bark, thickly marked with dark spots. I t s leaves are soft, and oval 
in shape, its margins closely toothed. The maple is a smooth 
barked, opposite leaved tree, the leaves being palmately veined and 
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lohed. The dogwood has finely square-checked hark on old stems, 
although the bark is smooth when younger. Its leaves are opposite 
like those of the maple, or whorled, with prominent pinnate veins 
running out to the margins in a graceful curve.. In the spring the 
dogwood bears compact heads of small greenish flowers, surrounded 
by six spreading white petal-like banes, which many people mistake 
for the flower. In fall the leaves of the dogwood turn to brilliant 
crimson and yellow, giving a flame of color to all the woods of the 
sugar-pine belt. 



INDEX. 

[Roman numerals indicate descriptions; italic numerals indicate illustrations.] 

39 

Abies on,-',lor 20 -30,87 
magnified 20 30, 88, 89 

Big tree (Sequoia washingtoniana) 5 17, 
<;, 7, s, io, n, i) 

Black oak, California (Quercus fcei-
logii) 37,87 

California black oak ((>iun-us k<l-
loggii I '•'•'>• 87 

Cedar, Incense I Libocrcdrtts dc-
cum n.\) 25—26, 88 

Digger pine -
Douglas il i- 4 
Fir, Douglas 4 

red (Abies mtujniflca) 20-30, 28, 29 
white (Abies concolor)- 3 ,4 ,20-30 ,27 

Fir type 5 
Golden cup oak (Qurrruw chrysa-

lepis) 35,88 
Hemlock, mountain | Tsuga merit n 

siauu) •'•'/, .!•">, 34—35 
Incense cedar (Liboccdrus decur- 25-20, 

rens i 25-20. 85 
Jeffrey pine 4 
Liboccdrus decurrens 25 -26, 88 
Live oak (Quercus wislizcnii) 88, 57 
Lodgepole pine (Pinus coutorta). 30-32,81 
Mountain hemloek (Tsui/a mertensi-

timt) 54 -55. •'•). •>'•> 
Oak, California black (Quercus kch 

loggii) 57.-;? 
oak. golden cup (Quercus chryso-

lepis) 55..;*; 
Oak, Live (flurrcus wislizcnii) 38,37 
Oak-digger pine type 2 

Line, digger 2 
Jeffrey 4 
lodgepole (fiuus vontorta) ._ 30—32,81 
sugar 11'in US Ioin bert iiinn ) _ _ 5. 

western white (I'in ns uiout i-
eola) S3, 55-54 

western yellow (Pinus ponde
rosa) 2. 5. 17-21. is, I'' 

white-bark (Pinus albicaulis) __ 88, 33 
fiuus albicaulis .;.>, 33 

vontorta 50-52, .It 
lambcrtiana 21-25. 33, 23 
montirola .,',,', 55-5 1 
ponderosa 2. 3, 17-21, 18, 13 

Quercus chrysoh pis 55, .a; 
kellogt/ii 57, .17 
wizlizcnii 36, 57 

Bed fir (Abies magniflca) 26-30, 88,89 
Sequoia toashingtoniOAUJ 5-17, 

8, 7. 8, 10, II. I) 
Subalpine type 5 
Sugar pine (funis la in In •rtiana) 5, 

Sugar-pine type 5 4 
Tsuga mertensiana .'.). 35 34—35 
Western white pine (Pinus montl-

rola) 88, 33-34 
Western yellow pine (fiuus ponde

rosa) 17-21, IS, 19 
White fir (Abies vom-otor) 3, 4, 20-5o 
White pinr. western (funis monti-

eola) .13, 55-5-t 
White-bark pine (I'inus albicaulis) __ 32, 55 
Yellow pine i fiuus ponderosa) 2, 

5. 17-21, 78, f9 
rellow-pine type 2-5 



P U B L I C A T I O N S ON YOSEMITE. SEQUOIA, A N D G E N E R A L G R A N T 
N A T I O N A L P A R K S SOLD BY THE S U P E R I N T E N D E N T OF DOCU
M E N T S . 

Kciiiiiinures I'm' these publications should be by money order, payable to the 
Superintendent of Documents, Government Print ing Office, Washington, l >. C , 
or in cash, ('hecks and postage stamps can not be accepted. 

Sketch of Yoseniite National Park and an Account of the Origin of Yosemite 
and Hetcli Hetchy Valleys, by I'. K. Matthes. 1!12<). 48 pages, including 21 
illustratinns, in cents. 

Contains a description of iter general features of tin- Sierra Nevada and the yosemite 
National Park and an account "I' tie- origin of the l'osemlte and [letch Hetchy Valleys 

The Secret of the Big Trees. Yosemite, Sequoia, and General Grant National 
Parks, by Ellsworth Huntington. PH.'!. 21 pages, including 14 illustrations. 
5 cents. 

Contains an account of the climatic changes Urn are Indicated by the thickness of the 
growth rings in the big trees, and gives a comparative statement of the climatic condi
tions in California and Asia during a period of ."..Inn years. 

Panoramic view of Yosemite National Park, 18J x 18 inches, scale •'! miles to 
t lie inch, 25 emits. 

40 



FOR WALK ISY T H E 

S U P E R I N T E N D E N T OF DOCL'M K NT'S 

G O V E R N M E N T PRINTING OFFICE 

W A S H I N G T O N , I) . C. 

PRICE 10 CENTS 

V 




