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THE SEQUOIA 

with the soil. It is bright clear red, turning darker on exposure, 
with thin, nearly white sapwood, and contains thin, dark colored 
conspicuous bands of small summer-cells and numerous thin 
medullary rays. The specific gravity of the absolutely dry wood 
is 0.2882, a cubic foot weighing 17.96 pounds. Manufactured 
into lumber, it is used locally for fencing and in construction, 
and is made into shingles." 

The reproduction of the Big Tree is so slow and uncertain, 
and the methods of the lumbermen in cutting the timber so de
structive, that it is probable that in a short time these veritable 
giants of the forest will become extinct, unless protected by law. 
Fortunately both the State and national governments control 
some of the groves, although not the grandest. 

For the purpose of procuring a specimen of this remarkable 
tree for the American Museum of atural History, S. D. Dill was 
sent to California in the summer of 1891. Through the courtesy 
and liberality of A. D. Moore, owner of one of the largest groves 
of Big Trees, and his son (manager of the King's River Lumber 
Company), Mr. Dill was permitted to select the tree he might 
desire. After diligent search, he found a fine specimen growing 
at an altitude of 7000 or 8000 feet and bearing the name '' Mark 
Twain." early all the large trees have been christened by 
hunters or tourists, and several are marked with marble tablets. 
Such names as "Bay State," "Sir Joseph Hooker," "Pride of the 
Forest'' and'' Grizzly Giant'' are familiar. 

" lark Twain" was a tree of magnificent proportions, one of 
the most perfect trees in the grove, symmetrical, fully 300 feet 
tall,· and entirely free of limbs for nearly 200 feet. Eight feet 
from the ground the trunk was 62 feet in circumference, while at 
the ground it measured 90 feet. Mr. Moore kindly took the con
tract of felling the tree and shipping to the Museum a section 
suitable for exhibition. The accompanying instantaneous photo
graph gives a vivid picture of the fall of this noble giant. 

The section on exhibition was cut from the trunk about 12 

feet from the base, and is 4 feet in thickness. I ts estimated 
weight was 30 tons, and for easier transportation it was split into 
ten pieces. The face of the specimen as it now stands is r6 feet 
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THE SEQUOIA 

than during the fall and winter, when the tree receives little 
nutnt10n. These periods of interrupted growth are represented 
in trees of several seasons' growth by distinct lines separating the 
rings of wood. In the trees of cold-temperate climates, where 
the contrast of seasons is great, the rings of wood are very dis
tinct, as, for instance, in the Big Tree. In many trees the increase 
in the wood forces the bark asunder, which, through the action 
of the weather, becomes rough and rugged. If it were not for 
the constant renewal of the inner layers by the Cambium cells, 
the bark might entirely disappear. 

In the case of the wood it is quite different. The inner rings, 
which are the older, are entirely surrounded by the outer rings of 
fresh young sap-wood, by which they are protected from climatic 
changes. Every new circle of wood moves the zone of growth 
farther from the center. The central wood undergoes a change, 
its cell walls becoming thicker and the calibre of the ducts or 
vessels smaller. It usually takes on a different color from the 
sap-wood. This is now called heart-wood, although it performs 
no vital function in the life of the tree and is practically dead. 

In some of the Big Trees much of the heart-wood has decayed 
and disintegrated, with no more injurious effect upon the tree 
than a weakening of the trunk. So much of the heart-wood had 
decayed in one specimen, which was blown down by the wind, 
that men on horseback were able to ride into the trunk a dis
tance of seventy feet, and pass out through a hole in the side. 

In juries to the wood a~e sometimes repaired by the deposit of 
new layers of cells. It is even possible to determine the year 
when such injuries occur by merely counting the rings of repair. 
On the extreme right of the specimen in the Museum are two 
such wounds. In each of the two places marked with a cross a 
bullet was found, but the wounds had been covered by at least 
five years' growth of wood. That the bullets did permanent 
injury to the wood in the immediate ·vicinity is indicated by the 
change of sap-wood into heart-wood, which in these places ex
tends nearly to the edge of the bark. 

Since, therefore, the rings of wood correspond to periods of 
vegetable growth, which are seasonal, and the lines of separation 
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THE SEQUOIA 

and then followed the establishment of the Mohammedan re
ligion, which, during the next one hundred and fifty years, 
reached the zenith of its power and threatened to overrun the 
whole world. This Saracenic invasion was checked at the battle 
of Tours (732), in which the Franks under Charles Martel 
overwhelmingly defeated the Mohammedans. The beginning of 
the next century was marked with the crowning of Charlemagne 
on Christmas day, 800. This monarch made a noble effort to 
educate his people by establishing a school at his court and in
viting thither the few learned men of his time. 

The climatic conditions in California during A.D. 800 and the 
year preceding must have been very favorable for the growth of 
our tree, which had already attained the size of a large elm. Its 
growth during these two years, indicated by the large rings, was 
phenomenal. 

During this century occurred also the effort of King Alfred to 
establish schools in England. The hardy Norsemen began their 
bold voyages in quest of treasure and adventure, colonized Ice
land in 8 7 4, discovered Greenland ( 981), and pushing farther west
ward probably sailed down along the eastern shore of America. 

The Crusades, begun in 1096 and continuing for almost 200 
years, brought the various European peoples into intercourse, 
which result~d in exchange of ideas and helped prepare the popu
lar mind for the discoveries which were soon to follow. 

The first half of the thirteenth century saw the founding of 
the universities. First, ~he University of Paris ( 1200), which 
became the center of theology; a few years later were founded 
the University of Bologna, famous for law, and the University 
of Padua, which attracted the greatest students in medicine. 
In England, Oxford University was founded in 1249. 

The fifteenth century brought those marvelous discoveries 
which were of so much importance in the advancement of civil
ization, and which contributed to the growth of science. Print
ing with wooden block type was introduced by John Gutenberg 
in 1438, and his invention was followed in 1450 with the use of 
metal type, making the general dissemination of knowledge 
possible. 
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THE SEQUOIA 

advanced the study of anatomy by his careful dissections of apes 
and some of the lower animals, and he also wrote extensively on 
physiology; but accurate as some of his observations were, his 
errors, particularly in physiology, were many. His works, how
ever, remained authoritative for fully 1400 years; his statements 
overruled the demonstrations of nature, and he was so reverenced 
that whoever had the courage to dispute him was liable to per
secution and ostracism. 

Physiology was not materially different from metaphysics, 
and both were affected with superstition. The ancient belief that 
the body contained four humors-''blood,'' ''phlegm,'' ''yellow 
bile," "black bile "-was held, and Galen had added to these a 
"pneuma," which pervaded the whole body, mingling with the 
humors and supporting life. The proper mixture of four ele
ments-heat, cold, wetness and dryness-constituted the normal 
individual. The administration of drugs was in accordance with 
this belief. Systematic zoology did not exist. There was no true 
conception of species, no accurate description of animals, and no 
adequate system of classification. The naturalists were merely 
compilers and copyists of Aristotle and other ancient writers. 

The philosophical or speculative in biology was retained by 
the clergy, almost the only persons really interested in the conser
vation of documents, and as a class the only ones able to read and 
write. 

Some of the Greeks had had explanations of the succession of 
organisms on the globe. ~Tistotle believed that the first animals 
arose from the ocean, and that low forms of life were constantly 
springing into existence by spontaneous generation, a fallacy 
which was not completely rooted out of biology until the nine
teenth century. ristotle also perceived the principle of adap
tation in nature, and considered the universe as the result of 
Intelligent Design. These ideas of the Greeks had a marked 
influence on Christian thought for many centuries. Augustine 
(fifth century) believed that a living substance had been made 
by the Creator, and that from this had developed all the diverse 
organisms of the present time. Two other famous churchmen 
advocated similar views, Erigena in the ninth century, and 
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THE SEQUOIA 

the chick, ·1aid the foundations of the study of embryology, one 
of the four great supports of the theory of evolution; and pro
pounded the theory of Epigenesis, a theory vigorously argued by 
philosophers for many years. The compound microscope, al
ready mentioned, was applied to the study of organisms by Leeu
wenhoek and ::.\Ialpighi. The former demonstrated capillary 
circulation ( 16 90) and discovered red blood corpuscles, infusioria 
and spermatozoa (1677). These spermatozoa were regarded by 
some as parasites of animal bodies, by others as embryos which 
only needed nourishment to develop into an adult form. Mal
pighi a pp lied the microscope to the study of the chick, and his 
observations led him to announce the theory of Preformation, 
which was opposed to the epigenesis of Harvey. 

The preformationists contended that a given species con
tained within its sperm or ovum all the descendants of that 
species, with all organs and parts fully formed. In other words, 
embryos were only miniature adults, and were contained one . 
within another like a series of Chinese boxes, in successive grades 
of size. The doctrine of epigenesis was that each sperm or ovum 
contained a homogeneous living substance which became differ
entiated by gradual changes into an individual resembling the 
parent. Preformation was supported by Spallanzani, Bonnet, 
Haller and even Cuvier. Its absurdity was shown by the work 
of Wolfe (1759), who firmly established the doctrine of epigene
sis as it is believed to-day, although more frequently known as 
embryological dei1elopment . _ 

The stimulus given to research by Harvey's discovery, the 
intercourse and exchange of views among men, and the voyages 
to all parts of the world resulted in an accumulation of a great 
mass of facts, which were of little value unless classified. Conrad 
Gesner (in 1551-1558) had given a complete bibliography of 
zoology, and was the most important of the earlier naturalists. 
About a hundred years later Ray, an English zoologist (167 0), 
made an attempt to establish a" system of classification," but he 
had no true conception of species. It remained for Linnceus to 
complete a system which served its purpose so well that it has 
remained practically unchanged to the present time. 

18 



THE EQUOIA 

[ . U1~ l1 n i z ·d l ha t, • rt a in t "n u I ~· o a n i 1 1 a ls \\ • r s u l -
r gr lll{l., ~md l, his l illl J11iu/. 11onttJ1tlulltrt Ii· 
111 his s)sl ·rn I< r ,, ·r_ sp ·i ·~. ' j < ·a ·h . p ·i ·s 

1i11 1 n . ,,· r· gi\· ·n: thL fin~l. ;tl\\;t)s l> 0 in11in., \\t 11 a 
l. , . th· 11 : 1111· f th· g·nus; ,h S''<>nd, 11<>\\ u ualh· 

l ,.· hasnwlll·tt r,lh:1tufth<: sp··i s. h,r ·A· anpl ,tit· 

· lit 

l r \' 

t ltff I ig· 'l r' is ". ·l'(/lf ll i°u , 1 t' 11<111/c 1, '' llt;t is, 

n: u n () f t h g nus. an cl ." /g u II I ca t h · 1 w 111 • , f t 11 • 
a\" 1d ·unfust<ll1, it is ·ustcimary 11<>\\ u ;1dcl th• 
·i ntist \\h<l firs d · -rih. h SJ • ·i •s; h ts,". • .. 

: 1 t' 1 l aisn . · indi ·tt \' tha 1) ·ai. n \\ as h, 11atur-

wh 1r t d ' ril d an l nam t1 th ) I ig '1 r ·. 

'I h fir t lition f Linn' u · · · y ·t nn ... atur- W'l · pul -
1 · h l in 1, - Linn'" u W'l a firm 1 li ,. r in th 
· · h · , ·ml in n f hi 1 k '" ,. · '' \\T ~ r · ·k m a. 

i ~ u d in 1 ·1ir fr m h hnnd >f h · r a tc r. · 
h na urali t · f t ntury, o ·th an ] 
\ n ·1 1 u u . Th ) ' rllth ugh 'l gr •a 

Yalual 1 · ntri1 uti II intr >du· ·d 
, · r l .. me q h >lo6y" 'l · a d ·i~na ion f h . twh c,f f<>rm 

-u ·tur . r nd \Y't · th fir ·t t 'l lYan' h 7.'Crtcln tl tlz cr ry 
·h k 11. that i . that h kull r pr'- nt: m clifi' 1 , ·rt ·1 n ·. 

g 1iz 1 th, :ignifi an f" · igial >rgan , fe>r .ram11 . 
·1h1man -rnlry>·, a11 nlag· · inwhal·. , ·t· .. ~nl 1r -
h ,. ry c f th 1 r •m,vilh in man- h ' ll]>] o: d 

·cm.id·r cl to 1 .. ·1 ·hara·t·r \\hi 1 di~-
• 111 th 'LP ... 

i r 1 , rn i 1 1 - , c th [' m,, t 

n r m, >r · 1 ~ 
pl 1( , 111, 11 l > 



THE SEQUOIA 

result of successive catastrophes), rather than Uniformitarian
ism (the belief that the present condition of the earth has been 
brought about by a gradual, uniform change). The work of 
Cuvier in comparative anatomy is also important, and he is 
called the founder of this science. He recognized the principle 
of correlated growth, and in "Le Regne Animal" improved the 
classification of animals. 

The last century of our tree's life was remarkable for the dis
coveries in all branches of natural science. De Blainville (1839-
1849) and Lyell (1797-187 5) made valuable contributions to 
palceontology and geology. Lyell's "Principles of Geology" 
(1830-1833) dealt a death blow to catastrophism, and is a work 
second only in importance to the " Origin of Species." 

Milne-Edwards (1800-1818) enunciated the principle of the 
physiological division of labor. 

Von Baer (1828) announced the law that bears his name, 
namely, "individual development is a recapitulation of race 
development.'' 

Schleiden and Schwann (1838-1839) discovered cells in plants 
and animals, and propounded the cell theory. 

Valentin (1839) named the "nucleus," and was the first to 
speak of the '' cell theory.'' 

Purkinje and von Mohl (1840) named the substance of the cell 
protoplasm. 

Serres (1842) asserted that all missing links would be found 
in embryology. _ 

De Barry (1843) observed the union of sperm and ovum. 
Kblliker (1846) demonstrated that sperm are developed from 

the tissues of the testes. 
Owen ( 1846) pointed out the difference between homologous 

organs, for example, the arm of man, fore limb of horse, and wing 
of bird, organs which are formed on the same structural plan, 
and analogous organs, for example, wing of bird and wing of 
butterfly, organs differing entirely in structure, but performing 
the same function. 

Remak ( 18 5 o) described '' three germinal layers,'' and Huxley 
( 18 5 9) homologizes them in the lower animals. 

20 
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he advocated the unity of nature. Descartes (born, 1596) 
attempted to explain the universe on natural laws. Leibnitz 
(born, 1646) advanced a theory of the continuity of organisms. 
The term "evolution" was introduced by Bonnet as a name of 
the process by which organisms had become differentiated. He 
expressed this relationship by introducing the idea of a "scale 
of beings,'' which formed the links of a chain. This conception 
has persisted up to the present time, in the expression "the 
missing link.'' 

It was Lamarck (1809), the contemporary and fellow-country
man of Cuvier, who was the first to express the blood-relation
ship of organisms, as is done to-day, namely, by means of the 
genealogical tree. This eminent anatomist and investigator held 
views much in advance of his time. He rejected entirely the 
fixity of species, and believed that all animals now existing had 
been derived from a common stock by a process of gradual 
change. In one place he affirms that "Nature needs only mat
ter, time and space to produce all changes.'' The two factors 
which he believed most important in producing these modifica
tions were the reaction of the organisms to their environment 
and the inheritance of the modifications resulting from this reac
tion and of the effects of use and disuse of organs. 

Lamarck's theory was partially smothered in the ridicule 
which Cuvier heaped upon it. Cuvier was a firm believer in the 
immutability of species and his great authority in biological sub
jects made him a powerful dictator of public opinion. 

From Lamarck to Darwin there were few philosophers _of 
note. Erasmus Darwin (1794) and Oken (1805) embodied in 
their writings the idea of the continuity of life. 

In 1844 a book called ''Vestiges of Creation'' appeared and 
caused quite a sensation. That this was p~blished anonymously 
is significant of the attitude of the public toward the idea of 
evolution. 

aturally the ''Origin'' met with a storm of opposition, but 
it was vigorously defended by Huxley. He it was who perhaps 
more than any other scientist secured for the" Origin of Species" 
a fair and impartial treatment and thus aided the cause of truth. 
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THE SEQUOIA 

theory and practice of medicine, and bacteriological discoveries 
of the past decade have probably done more to trlleviate human 
suffering than all the efforts of any previous century. 

In short, every sphere of human activity, social, religious, in
dustrial and intellectual, has felt the influence of and has been 
profoundly modified by those marvelous discoveries of science 
which have occurred even since this Sequoia attained gigantic 
proportions. 
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American Museum of Natural History. 

WHAT IT IS DOING FOR THE PUBLIC: 

Gives free admission to its halls on Wednesdays, Thursdays, Fridays, Saturdays 
and Sundays. 

Provides for free illustrated lectures on Tuesdays and Saturdays. 
Provides for free illustrated lectures to teachers on Saturdays. 

Provides instruction to school children when accompanied by teachers. 

WHAT IT IS DOING FOR ITS MEMBERS: it 

Gives free admission at all times. 
Provides special courses of illustrated lectures. 

Gives free use of Library. Issues the Journal. 
Distributes Guide Leaflets. 

WHAT IT IS DOING FOR SCIENCE: 

Maintains exploring parties in various parts of the United States and in : 
Siberia, British Columbia, Alaska, Peru, 

China, Mexico, Bolivia, Central America. 

Maintains scientific publications : 
Memoirs-eighteen numbers haye been issued. 

Bulletin-fifteen volumes have been issued. 
Journal-one volume has been issued. 

What the Museum Needs. 

Additional members. 
, Increased subscriptions to defray expenses of exploring expeditions. 

Funds to make additional groups similar to those in the Bird, Mammal, and 
Ethnology Halls. 

Small sums sufficient to preserve the records of the Indians of New York. 
Means for collecting and preserving representative examples of animals on the 

verge of extinction. 
Means for collecting fossils and geological specimens. 

Membership Fees : 

Annual Members, ........................ $ 10. 

Life Members, ............................ 100. 

Fellows, .... _ ................................ 500. 

Patrons, ................................... 1,000. 

All money received from membership fees is used for increasing the collections. 

Publications. 
The publications of the Museum consist of an Annual Report, 

in octavo, about 80 pages ; the Bulletin, in octavo, of which one 
volume, consisting of about 400 pages, and about 2 5 plates, with 
numerous text figures, is pt:Llished annually ; the Memoirs, · in 
quarto, published in parts at irregular intervals; an Ethnographical 
Album, issued in parts, and the American Museum Journal. 
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