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FRAGMENT OF HISTORICAL AMERICAN FLAG 
This portion of an American flag (above) was found by the Crocker Land Expedition in a cairn 

on the highe t of the three summits at Cape 'rhomas Hubbard, in the Arctic, and i now on v iew at the 
American Museum. In these days when Americans feel a quick patrioti m at sight of the flag, we can 
well appreciate the thr ill that came to the I ader of the Crocker Land Expedition when he found the red, 
white, and blue with its one embro idered star in the di tant north. 

This silk fla g (below), now in the United tat Nation al Capital, wa made for Admiral Peary by 
hi wife and carried on the e 'pedition which reached the North Pole. Peary cached portions cut from it 
at different "farthest north" p laces: Nos. 1 and 2 at Cape Morris Je up, 3 at Cape Thomas Hubbard, 4 
at Cape Columbia, 5 at Peary's "Farthe t North" at 7° 6', and 6, the long diagonal strip, on the ice at 
the North Pole. 'l'he portion brought back by the Crocker Land Expedition i No.3, from the upper 
middle spction; It complete American flag wa 1 ft in its place 
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The Crocker Land Expedition Home 1 

FROM the dangers and difficulties 
of exploration in the Far North, 
Providence has granted a safe 

return to Donald B. MacMillan, leader 
of the Crocker Land Expedition, and to 
all the members of his expedition, as 
well as to all members of the relief par­
ties sent out during the last two years. 
As the world bade these men a sympa­
thetic Godspeed four years ago, it now 
gives them a warm welcome. Their 
safe return, expertly piloted home by 
Captain Robert A. Bartlett, with the 
loss of not a single man and with the 
great measure of success attained in 
geographical, geological, and zoological 
discovery, is a matter for rejoicing to 
all interested in polar exploration. It 
stands for the triumph of the intellect 
of man in the contest with opposing 
physical forces-with bitter cold, and 
storm, and the long Arctic night. 

It is a cause for congratulation to the 
American Museum of Natural Historv, 
the American Geographical Societ}T, 
and the University of Illinois, organi­
zations which sent the expedition out 
and have borne the two burdens always 
incumbent on the organizers and sup­
porters of exploration work in Arctic 
or Antarctic, namely, continual fear for 
the safety of the men, and financial 
backing for whatever may come, unex­
pected events and delays which may 
mean wreck to the ships and disaster or 
death to the men, while prolonging the 
years of residence in the North far 
beyond that planned for. As chairman 
of the Crocker Land Committee, repre­
sentative of the three organizations 
supporting the expedition, I can con­
gratulate the members of that body on 
their unswerving faithfulness to the 
work devolving upon them. 

The Crocker Land Party left in 1913. 
At the end of two years it had accom-

plished the intensive scientific work 
planned and the main exploratory jour­
ney of 152 miles northwest from Cape 
Thomas Hubbard, a hazardous expedi­
tion over the moving sea ice, in search 
of the land which had been prophesied 
to lie there. The two years since that 
time, enforced upon the members of the 
expedition by ice conditions which kept 
the relief ships of 1915 and 1916 from 
reaching them, have added vastly to the 
total results of the work. Especially 
valuable is the geographical work ac­
complished on the expedition to Finlay 
Land and North Cornwall, and in map­
ping the western coast of Ellesmere 
Land from Cape Sabine to Clarence 
Head. The news of the richness of the 
fauna of large food animals in this un­
inhabited part of our globe is of un­
usual interest at a time when study of 
food conservation is in everyone's mind; 
and in view of the fact that our fuel 
resources are being dangerously reduced, 
we can foresee that the future will, by 
some method, make available the enor­
mous veins of coal discovered through­
out Axel Heiberg Land and the eastern 
of the Parry Islands. 

Aside from the scientific results, 
there is added much of human interest 
in the pleasant and helpful relations 
established with the Esquimo, and in 
the relics found of previo.us Arctic ex­
peditions. The large collection of these 
relics now on view at the American 
Museum tells many a long past story of 
the triumph of discovery of new land, 
the drear lonesomeness and isolation of 
the work, and the failure of rescue 
when rescue was orely needed. 

I t is a pleasure to extend greetings 
and congratulations to l\Ir. l\Iac Ii.llan 
and his companions and a cordial wel­
come home. 

HENRY FAIRFIELD OSBORN. 

1 It will be the pleasure of the JOURNAL to publi 'h in the next issue an illu trated artiele by Mr. Mac­
Millan describing some of his experiences in the Arctic, - EDl~'OR 
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DOMESTICATED OSTRICHES OF SOUTH AFRICA 

Jote in this breeding cock ostrich (see h en in background) the black body 
feather s, the two·toed foot and n ak ed tarsu s with large scales along t he 
front, th e long n eck cover ed wi th downlike fea ther s, and the sm all h ead. 
The h ead a nd tar s us of the breeding cock are brigh t scarl et. H e is ver y 
v ic iou s, m a n y fa ta lities h aving occurred f rom his a ttack s. Breedin g p a irs 
h ave sold for as m uch as $5000 
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The cock bird m ay s it on th e n est , and also take car e oj' the youn g chick s 
when hatch ed. The eggs ar e turned over and rolled about with th e beak 
before the bird crouch es. As man~' eggs are placed in th e n est a s th e b ird 
can cover , u s u ally from twelve to twent~r . The h en sits b~· day and t h e cork 
takes dut.y by night 



orne of the barbs of the natal down feathers are continued heyond the rellt of the feather, and 
this gives the bristly appearance to the plumage of the young chick 

Ostrich F arming in South Africa 
SUCCESSFUL RE ULTS SUGGESTING THE POSSIBILITY OF SAVING 

OTHER WILD BIRDS THROUGH DOMESTICATION 

By J. E. DUE R DEN 
Professor of Zoology, Rhodes University College, Grahamstown, South Africa 1 

IN times past the two-toed ostrich 
( t?'1dhio) ranged over all the 
habitable parts of the continent of 

Africa, and extended into Arabia, 
Palestine, Asia Minor, and probably a 
far a southern India. Any pecific 
]i. tinction within the genus . is ques­
tionable. In recent times it has become 
practically restricted to Africa, a hardy 
"left over" from a more ancient fauna, 
in which brain power counted but little. 
Its graceful plume have been employed 
for decorative purpo es from time im­
memorial, and frequent reference to 
the 'giant bird occur in Biblical and 
classical writings. The plume were 
obtained from the hunting of the wild 
hird, and so valuable are they that the 
creature would have become extinct ere 
thi had not its dome tication been un­
dertaken. As it i , 0 triches in South 
~\'frica have rapidly increased under 

farming conditions, until in 1913 they 
were e timated at near 1,000,000, a 
noteworthy instance of an animal saved 
from extinction and increasing greatl~' 
in numbers through man's agency. 

For generation the Arab and na­
tives of North Africa have kept the 

• 0 trich in captivity in mall kraals, and 
ruthlessly plucked its feathers. These 
birds are captured as chi ck from the 
nest of the wild bird, restraint and 
handling of the wild adult being im­
po sible. Chicks are never bred in cap­
tivity, and the term "0 trich farming" 
can scarcely be applied to the crud 
conditions under which the bird there 
exi ts. Fifty years ago serious atten­
tion 'Iva first directed to the pos ibil­
ities of ostrich farming in South Africa. 

nder uitable management the bird 
I royed it elf amenable to the restraints 
of farm life and bred freely. and in a 

1 Dr. Duerden hold al 0 the position of Officer-in-Charge, Ostrich Inve t igations, Grootfontein School 
of Agriculture, Middelburg, outh Africa_ 
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The "hair" in the feathers on the neck 
and head of an 0 trich is the greatly elon­
gated barbless shaft of the feather 

The growing plume i highly sen itive to 
any changes in the nutritive condition of the 
bird. In this plume the tip or crown i well­
grown, but, because the bird became reduced 
in condition, the re t of the feather is deeply 
"barred," taper strongly toward the butt, 
and is otherwise d fective. Defective growth 
renders the plume almo t valueless commer­
cially . 

hort time ostrich farming became one 
of the leading pur uits of parts of Cape 
Colony. In 1913, the year before the 
beginning of the World War, the in­
dustry reached its zenith, when feather 
to the value of $15,000,000 were ex­
ported over eas, mostly to Europe and 
the United State. An article of lux­
ury, ostrich plume have naturally 
suffered with the advent and continua­
tion of the war. 

Al though the ostrich is indigenous to 
Africa, it has been established that the 
domesticated bird will thrive and repro­
duce under varied conditions, and the 
remunerative nature of ostrich farming 
has led to its introduction into other 
parts of the world, particularly rizona 
and California in the United tate, 
and also Au tralia and New Zealand. 
The plume produced in these part 
are, however, by no means the equal of 
those grown in South Africa; and, a 
the bird i farmed only for the feather 
it provides, it seems doubtful whether 
the industry can be made a succe s be­
yond the confines of frica, especially 
since the exportation of birds is now 
prohibited by the Union Government. 
As in 0 many other highly specialized 
animal and vegetable products, pecu­
liarities of oil, climate, and the general 
environment have much influence upon 
ultimate. succe s; and even in ostrich 
areas in South frica great differences 
obtain in the degree of plumage perfec­
tion attained. 

It is no small achievement for the 
outh African farmer to have reduced 

within fifty year a wild, highly nervous 
bird to a thorough tate of domestica­
tion, to have worked out the details of 
management r quired for the produc­
tion of successive plumage crops of the 
highe t perfection, to have combated 
the many parasitic diseases to which 
the bird i ubj ct, to have elaborated 
methods of chick rearing, and, by ele­
tive breedjng, to have improved the 
plume to the high state of excellence jt 
has now reached. 



CLASSIFIED COMMERCIALLY AS A " HIGH GRADE NATURAL PRIME " 
. Plumes are graded and valued according to the possession of a large number of 

"points," among which are included size, shapeliness, density, and luster. The best 
plumes have usually a natural curliness at the crown and sides and are highly lustrous. 
A single plume like the above would be worth from five to ten dollars to the farmer. 
}<~or millinery purposes two or three such feathers are laid together to give sufficient full· 
ness 
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A full clipping of the prime feathers from an 0 trich cock may 
weigh from ten to fourteen ounces, and be worth from fifty to one 
hundred dollars 

A f,lct which j mo t 
impressive to the phys­
iologist is the extra or­
eli naril y sensi ti ve na­
ture of the feather 
growth. Unless the bird 
is maintained in the 
highest nutritive con­
dition throughout the 
six months required 
for a feather crop to 
grow and mature, the 
character and quality 
of the plumage suffer. 

ny imperfection of 
growth greatly depre­
cia tes the pI ume in 
value, often to the ex­
tent of one half or 
three quarters. The 
feather is an epider­
mal product, nour­
ished from a long 

These are wing plumes from the first, second, third, and fourth clippings. The plume of the first 
clipping, termed " padonas," are not of much value. Plumes usually continue to improve to the third 
or fourth clipping, and with proper management th e bird will yield the same quality of plumage for 
many years 



OSTRICH FAR-MING IN SOUTH AFRICA 

dermal medulla, and like all epider­
mal structures-hairs, nails, hoofs, 
and horns-is delicately responsive to 
nutritive variations and changes in 
external conditions. E\'en the normal 
variations in blood pressure between 
the night and day periods often leave 
their mark upon the growing plume in 
the form of night and day rings. These 
represen t alterna ting differences in 
density in the new feather growth, and 
are the foundation of the prevalent 
defects technically known as b'ars, the 
nature of which has been investigated 
for several years by the writer. The 
longe t plumes have a growth at the 
rate of a quarter of an inch a day, 
and all the feathers are so many pro­
jecting cylinders full of blood capil­
laries, closed at the outer end and open 
below to the blood supply. To main­
tain the uniform blood pressure neces­
sary for the growing feather to attain 
its highest perfection demands a con­
stant supply of highly nourishing food, 
such as alfalfa, rape, mangel, and all 
kinds of grain. It can safely be said 
that no animal is 0 highly cared for, 
and leads such a pampered existence, 
as the high-grade domesticated ostrich. 
r:Che farmer, however, has no option in 
the matter. r:Che difference in returns 
from a perfectly grown, high quality 
fea the l' crop and one defective in 
growth is often the difference between 
proRperity ahd failure. 

The method of Recuring a full, com· 
plete, and even feather crop is a matter 
of some interest to the zoologist. In 
~ orth Africa the entire plumage is usu­
ally plucked from the body, wings, and 
tail, which leads to rapid deterioration 
in the successive crops; but in method­
ical ostrich farming, only the three 
main rows of wing feathers are taken, 
~dol1g with the tail. 'Vith care the nor­
mal character of the plumage may be 
pre. ened year after ~rear, maybe for 
fift), or more year. In farming, the 
ohject if:: to maintain all the commercial 
feathers at the' same Rtage of growth at 

the same time, in other words, to keep 
the crop even. The natural method 
docs not suffice, for the moulting of the 
various plumes is irregular; some are 
only partly grown while others are ripe 
or overripe. Further, to allow the 
plumes to remain on the bird until 
natural moulting takes place 'would re­
sult in a serious deterioration and 
depreciation in value, as a result of the 
wear and tear d luing the tw'o or more 
months after the plume is ripe. Hence 
all feathers are clipped as soon as the 
plume part is fully developed, and then 
the quill is allowed to remain in the 
socket until it ripens also, the process 
requiring at least two months after 
clipping has taken place. 

The first clipping occurs when the 
chicks are six months old, and all the 
commercial feathers, teohnically called 
spadonas, are removed. The quills re­
maining are then fully ripe in about 
two months' time, that is, all the me­
dulla, with its blood and nerves, is 
withdrawn, and the tip of the quill 
rounded off. Left to natural moulting, 
these fully grown quills would be 
pu hed out at different times, and the 
second crop of feathers would begin to 
grow in an irregular manner. To pre­
vent this all the quills are drawn by 
hand when ripe, the chicks being then 
about eight months old; and invariably 
the withdrawal of a quill acts as a 
stimulus to the germ of the ne'iV 
feather at the bottom of the socket or 
follicle . All the old quills being drawn 
simultaneously, the new feathers begin 
their growth together, and a second full 
and even crop is secured. This also 
requires six months to ripen from the 
time of drawing the quills, so that the 
second feather crop i ready for clip­
p ing by the time the bird is fourteen 
months old. Two months later the sec­
ond crop of quills can be drawn, and 
the third feather crop starts its growth, 
to be completed by the time the bird is 
two years old. The third clipping usu­
ally represents plumage maturity, that 
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is, it IS the best crop the bird will 
produce. With care and good manage­
ment, however, little depreciation fol­
lows for a number of years. 

The ostrich plume owes its success as 
an article of adornment throughout the 
ages to its intrinsic grace and beauty 
and, in these later times, when humane 
principles are in the ascendency, to the 
fact that no cruelty or destruction 
whatever is involved in its production. 
'):1he clipping of the ripe plumes in­
volves no more to the bird than cut­
ting the hair or trimming the nail s 
does to man, or shearing the wool doeti 
to sheep. Feathers, hairs, nails, and 
wool are all epidermal structures, 
devoid of nerves and blood vessels, and 
no pain is connected with their removal 
once growth is complete. The drawing 
of the ripened quills is only performing 
for the bird in advance and simul­
taneously what would take place more 
slowly and irregularly in the natural 
process of moulting. It is this know­
ledge which in all recent legislative en­
actments devoted to the prohibition of 
trade in plumage has led to the exemp­
tion of ostrich plumage from any re­
pressive regulations. 

The wild ostrich breeds when four or 
five years old, but the domesticated bird 
from two to three years of age, or even 
before two years, a remarkable instance 
of the influence of high feeding in 
hastening the physiological processes of 
reproduction-combined with a certain 
amount of unconscious selection on the 
part of the farmer. The six-week pe­
riod of incubation is undertaken in the 
nest by the cock at night and the hen 
by day, or is carried out artificially in 
the incubator. There is no support for 
the myth that the eggs are left to be 
hatched by the sun. 

In a dry climate and free from para­
sitic attacks the chicks are hardy, and 
their rearing presents no difficulty. 
But with each succeeding generation 
the primitive wild nature of the bird 
tends to assert itself an d needs to be 

overcome, the tameness attained by the 
parents being in no measure trans­
mitted to the offspring. Left for a few 
weeks to themselves, or even with the 
parents, the natural wildness would 
become established, and during their 
subsequent career it would become 
practically impossible to handle them. 
To overcome this instinctive tendency 
to wildness, chicks for their first year 
or so have to be reared in close and con­
stant association with people on the 
farm, when their nervous fear at the 
presence and approach of human beings 
remains in abeyance. Familiarity 
breeding contempt, the natural fear of 
man in the ostrich turns to aggression 
at the breeding season; and many a 
prancing cock in the full glory of its 
sexual vigor has stricken terror into the 
heart of the hapless person who has, 
unwittingly and unarmed, intruded on 
its territory, whether veld or camp; and 
many a violent kick has been received 
from its flattened foot, or a cut from 
its sharp powerful claw, resulting in 
serious injury or even fatality. 

The domesticated ostrich also affords 
much that is attractive to the student 
of animal behavior. Along with other 
old-time African animals, such as the 
giraffe, rhinoceros, and hippopotamus, 
it combines a maximum of bulk with a 
minimum of brain. Like these and the 
big Mesozoic saurians and early Ter­
tiary mammals, its nervous acti vi ties 
are mainly reflex in character, not men­
tal. If intelligence be defined as the 
ability to profit by experience, then the 
ostrich is deplorably lacking in this 
desirable quality. Even in such remote 
times as those of the patriarch Job, 
aspersions were cast at the mentality of 
the bird. For do we not read: "God hath 
deprived her of wisdom, neither hath 
he imparted to her understanding." 

I ts oft-quoted proverbial stupidity in 
burying its head in the sand when pur­
sued, believing itself thereby hidden 
from view, has however no foundation 
in fact, unless the instinct of death-



During their first 
year the chicks r e­
quire constant h an­
dling and continual 
association with the 
people on the f arm to 
pr event the develop­
ment of their instinc­
t ive wild n ature_ It 
is imposs ible to h andle 
an ostrich when it 
becomes adul t , if it 
has n ot been t hus 
tamed 

Group of chicks 
about fiv E) _ nio-Aths old 
sh owing > the ' mottled 
j uven al plumage, prac­
t ically a like in both 
sexes. The chick in 
th e f oreground is 
h alf crouching on its 
a nkles a nd toes 

In this group of p luckin g birds in an alfa lfa camp, the black body plumage of the adult cock 
birds and the gr ay plumage of h en birds can be distinguished . The wing plumes a r e pure white in 
the cock , but u su ally have a sm all amount of gr ay p igmen t in th e hen 
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BREEDING COCK OSTRICH WITH FAMILY 

" ' hen th e adult birds have hatch ed their chi ck s, they will take char ge of any number of oth er R in addit ion to tlH'ir own, f;0 lon g flS thof;e flclcl('d fire YOllng'f'r. In 
tlH' plmnflge of th e chicks not(' t h(' bri f; tl.,· mottl('d fC'flt,hprR, and the hnrR flnrl p a tch ('f; of clnrk color along the neck 
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feigning in the chick, when on sudden 
alarm it flops down with its long neck 
and head prone on the ground, can be 
regarded as the origin of the oppro­
brium. In handling the bird, as during 
the operations of clipping and quilling, 
the eyes are hooded and its nervous 
re tlessness is thereby overcome. 

Personal attachment and responsive­
ness, such as are manifested by all 
domesticated animals toward those who 
care for them, are wholly lacking in the 
ostrich. A glimmering of distinction 
between the familiar and the unfa­
miliar person, and a feeble tendency 
to the formation of the simplest habits, 
Ruch as coming at call to be fed 
or traveling more readily along fre­
quented directions, represent practi­
caJly all the education of which the bird 
js capable. Attachment between mates, 
even after being camped together sea­
son after season, seems nonexistent; 
and the regard and care of offspring 
have manifestations of only the sjm­
plest character. 

The success which has attended the 
domestication of the ostrich as a means 
of plumage supply has stimulated 

thought in South Africa in the direc­
tjon of the domestication of other 
plumage birds . . Jt is held that just as 
one bird has been rendered amenable to 
farming practice, and done much to 
adorn the world, so others may be 
adapted according to their own par­
ticular instincts and needs. His own 
industry conducted on the highest hu­
mane principles, the South African 
farmer has no sympathy with the ruth­
less destruction of wild bird life for 
mjJ]inery purposes. Rather, however, 
than follow a wholly repressive or pro­
hibitive policy, he would inquire if 
birds suitable for the purpose could not, 
as in the case of the ostrich, be brought 
to render legitimate service to the deco­
rative needs of mankind. No personal 
adornment is so attractive as that of 
plumage; peoples of all lands and jll all 
tjmes have been held in way by it-the 
ostrich plume has been transported 
from the native kraal even to the 
thrones of kings and queens; and, if 
secured under circumstances in har­
mony with the hjghest humane consid­
erations, a high service is rendered the 
::esthetic nature of man. 



SKULLS OF HUMAN INFANT ( ABOVE ) AND YOUNG CHIMPANZEE ( BELOW ) 

The elements of the human skull are homologous with those of the ape, the differences 
between the two arising from the great expansion of the brain and the deepening and shorten­
ing of the face in man 
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Evolution of the Human Face 
CHIEF STAGES IN ITS DEVELOPMENT FROM THE LOWEST 

FORMS OF LIFE TO MAN 1 

By W ILL I A M K. G REG 0 R Y 

I SlTPPOSE if you have talked to 
people about evolution they have 
said : "'V ell, if monkey-like ani-

mals evolved into men at one time, 
why did not all monkeys evolve into 
men, and why are there any monkeys 
alive at the present time?" They a k 
me to explain it, and they regard it as 
an insunl10lmtable objection to the the­
ory that man has evolved from lower 
mammals. N ow I do not know why 
an the monkey-like animals did not 

Young chimpanzee which has a short face and 
an exceedingly large foi'ehead much like that of 
a young child (see page 376). Photographed 
by Herbert Lang on the American Museum Ex­
ped ition to the Belgian Congo 

evolve into men instead of changing 
only a little and remaining monkeys, 
but I do know that evolution, beside 
proceeding in different directions, also 
proceeds at different rates at different 
times. I know that just as there are 
many very advanced and progressive 
races, such as the horse and the hum­
ming bird and the whale, which have 
undergone a very great modification 
during the vast period known as the 
Age of Mammals, so there are also 
many conservative and backward races, 
such as the tapir and the 0posi·m m 
and the tuatara, which have under­
gone very little modification during the 
same period. These backward and 
primitive races are of the greatest use 
to us in deciphering flie evolutionary 
hi tory of past ages. They are living 
relics, or living fossils. A great many 
such relics are living today. That is 
what furnisbes the material for com­
paraLi ve anatoIllY . It i8 by the c1i8sec­
tion and study of these extant fossils 
and by comparing them one with the 
other, that we can trace out the stages 
by . which structures have changeCl 
slowly, one into the other, and by which 
types have changed, one into the other. 
N ow the monkeys and apes are relics of 
the middle periods of the Age of Mam­
mals, and we know from the fossil re­
mains that they have changed but little 
during that period. A possible reason 
is that most of them have continued to 
live in the · fore t and have therefore 
kept their primitive tree-living habit~ 
unchanged, while only a few, such as 

1 Lecture delivered before the Linnooan Society of New York, February 27, 1917. 
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the baboons and the early predecessors 
of man, have left the forests and taken 
up wholly new habits on the plains, so 
that under the pressure of new condi­
tions of life they have changed pro­
foundly. But although other factors 
may be involved in the final answer to 
the question why have all the monkeys 
not evolved into men, it is true that by 
saving these relics of long past ages 
Nature has provided us with materials 
for elucidating the evolutionary history 
of human structures. 

In considering the evolution of the 
human face, we gain a better perspec­
tive by beginning with the lowest ani­
mals and working upward. It seems 
that in the course of evolution the old­
est part of the face is the mouth. The 
primary bu ine of the face, in fact, i 
to direct the mouth toward the food. 
Some of tbe lowest, one-ceHed anima] 
show this first es ential of a face, which 
leads into a cavity that serves as a 
stomach, and among the anemones and 
corals and their relatives we find a well 
developed mouth, surrounded by sensory 
organs (tentaele ). 

The flatworms show the presence of 
eyes in a very primitive condition, an­
other structure which goes to make up 

, 
is a concentration of nervous tissue sen­
sitive to light at one end of the animal, 
which is shaped so as to progress in a 
forward direction, with the beginnings 
of a head and of a tail. In P er-ipatus) 
a wormlike animal, there are little 
tubercles on the skin equipped 'with 
hooks which help to pull the food into 
the mouth, and a number of paired 
limblike appendages on either side be­
hind the mouth. These appendages 
become of importance in insects and 
crustaceans, those at the front end of 
the series becoming modified into en­
sory structures and also in many cases 

serving to get food and convey it to the 
mouth. 

In some insects the tough skin which 
covers these appendages has been modi­
fied into a sawlike edge, and here we 
have a suggestion of jaws, which are 
the next great element to be added to 
the face. 

Finally we see in many ordinary lll­

sects, such as a grasshopper, a rather 
high type of face for this grade of ani­
mal. It is comp1ete]y armored on the 
surface with a tough skin. In many 
lower types of vertebrates also the heaJ 
is armor-plated like the rest of the body 
so that the head is protected by a hel­
met and the body by a cuirass. Insects 
naturally evolved a kind of face with a 
number of the characteristics of the 
face of higher animals, because some 
sort of face involving a mouth and ja'ws 
and paired sen e organs is necessary at 
the front end of any animal that goes 
after its food in a fore-and-aft direc­
tion. 

The very ancient fishli.ke verteb~'ates 
of the Silurian and Devonian ages 
also had a head covered with a bony 
kin which formed a cuirass and a hel­

met, and in some (Bothriolepis) etc.) 
the eyes were on top of this helmet 

'rhe jaw parts of this vertebrate arc 
likewise made up of bony plates on the 
surface, and no doubt the muscles 
pulled these jawlike plates back and 
forth much as they do in the insects. 
I do not mean that this :6 shlike animal 
with its grasshopper-like face has been 
evol ved from the insect plan of organi­
zation; I am merely suggesting that 
general resembl Rnces of this sort are 
frequently evolved in widely cli.fferent 
groups in respon se to similar func­
tional needs. 

It is not until we reach the sbarks, 
which are the most normal and typical 
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of the fishlike vertebrates, that we see 
the vertebrate face in its typical form 
and that we see all the elements which 
are characteristic of the face of mam­
mals. Even the familiar landmarks of 
the human face are all present. 'Ve 
have the nostrils, which are only in­
definitely foreshadowed in earlier types; 
we have the eyes, the mouth, the 
tongue, and the lips. But in the shark 

teeth of vertebrates has had a great 
influence upon the evolution of the 
face. 

In the shark the face is yer.v dis­
tinctly the directing part of the animal, 
at the front end of the backbone. 'Ve 
may say that all the elaborate locomo­
tive organs (the backbone, the fins, and 
the muscles which move them) exist 
chiefly for the purpose of bringing the 

In sharks we see for the first time the vertebrate face in typical form, with all the elements of the 
face of man-mouth, tongue, and lips to be brought into contact with the food by the locomotive organs, 
and no£trils and eyes to direct the locomotive organs. In the frilled shark (Ohlamll(loselachus) figured 
we see a suggestion of how teeth were formed in the higher vertebrates. The teeth within the shark·s 
mouth are enlarged shagreen denticles such as grow on the skin outside the mouth. lifter Garman 

the whole face is covered with a tough 
skin. 

In certain sharks (Chlamyclosela­
chus) we see a suggestion as to how 
the teeth were formed in higher verte­
brates. The tough skin, covering the 
head and body, is everywhere thickly 
studded with minute teeth, or denticles, 
the whole forming the "shagreen" of 
commerce. Now the teeth in the shark's 
mouth are nothing but enlarged sha­
green denticles. At the sides of the 
mouth the denticles gradually become 
larger and the skin that bears them be­
comes drawn over the margins and on 
to the inner side of the jaws. I need 
hardly say that the evolution of the 

mouth into contact with the food, and 
that the higher elements of the face, 
namely the eyes and the· nose, exist for 
the purpose of directing the locomotive 
apparatus toward the prey. In order to 
consume the food and transform its po­
tential energy into action, the shark 
must of course have oxygen, which 
among fishes is extracted by the blood 
from the water surrounding the gills. 
These gills are supported by cartilagi­
nous arches which are of the greatest 
importance in the later evolution of the 
face, sjnce there i good evidence tend­
ing to show that the upper and lower 
halves of one of these gill arches actu­
ally gave rise to the upper and lower 



ANCIENT FISHLIKE VERTEBRATE WITH HELMET AND CUIRASS 

Just as many highly developed types of invertebrates, such as the grasshopper, have the head completely armored with a tough skin, so in many low 
types of vertebrates the head as well as the bod~' is armor-plated, Such was true of Bothrio~epis , an extinct "fish " from the Devonian of Canada_ The 
bony shell cover ing the head and thorax served the same purpose as the chitinous armor of insects, The in ternal skeleton, if developed at all , must 
have consisted chiefly of connectiye tissue_ General resemblances of this sort are frequently e,olved in widely different groups in response to s imilar 
needs_ R est01'ation and longitttdinal section alte?' Patt en 
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jaws of the sharks, which are equiva­
lent to the cartilaginous core of the 
upper and lower jaws of all the verte­
brates above the harks. 

The fishes called "ganoids,'~ of many 
different varieties, show a shiny sur­
face armature covering the face, as also 
the body, recalling the insects with 
their hard outer shell. But the note­
worthy thing about this ganoid sort of 
face is that the hard covering of the 
face and jaws has a bony substratum 
which completely invests the primary, 
underlying brain case and the primary 
or gill-arch jaws. This bony skin even 
extends inward along the roof of the 
mouth, forming the primitive hard pal­
ate, and along the inner as well as the 
outer side of the primary lower jaw, 
forming the sheathing bones of the jaw, 
which are typical of fishes and higher 
vertebrates. In this early stage of ver­
tebrate evolution this bony mask lies 
fully on the inner and outer surfaces, 
but in the later evolutionary stages of 

all classes of vertebrates, these sheath­
ing bones gradually sink below the sur­
face, in proportion as a new layer of 
skin is generated on their surfaces, and 
as this new surface layer becomes 
thicker the original sheathing bones 
finall y come to be buried deeply under 
the skin and often tightly appressed to 
the still deeper primary brain case and 
primary jaws. 

There have come down to us from 
the Age of Reptiles a great many fossil 
reptiles and amphibians which show 
this shell of bone sti ll on the surface, or 
very near the surface. Bven in the 
modern alligators and crocodiles and 
turtles the bony mask lies immediately 
below the tough skin. 

An aggressive looking amphibian 
(Cacops) from the Permian of Texas 
has the general type of face which was 
destined to give rise by . diverse modifi­
cations to the characteristic faces of 
reptiles, and indirectly to those of the 
higher types. It still has the mask of 

All mammals have facial muscles, producing a more or less mobile face. These muscles are very highly 
developed in man. In a compari on of gorilla (young) and white man (adult), homologous groups are 
seen, such as the mu cles urrounding the eyes, the na al muscles, and the mu cles that lift the lip. One of 
the greatest gaps in the evidence of the el"olution of the face is that there ha been found no intermediate 
type between the immobile nonmuscular face of reptiles and the mobile muscular face of mammals. Com. 
parative anatomy, however, shows how one may have eyolvecl into the other. Fi[Jure after Ruge 
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bone. It has a special interest, besides, 
since it possessed another very impor­
tant structure in higher vertebrates­
namely, ail eardrum, which was doubt­
less stretched upon the bony rim behind 
the eye-sockets. 

rrhe Teju lizard represents a till 
higher grade of organization, the next 
step toward the mammals in one direc­
tion and toward the birds in another. 
It is an active, carnivorous animal, and 
its face is well protected by a mask of 
scaly skin. The bony mask is also still 
there, under the skin; but here is a 
point most important to remember, that 
jf you took o-ff the scaly skin of the 
face in this reptile, you would not find 
any facial muscles beneath the skin, 
such as are present in our own face. 
It is only on the under side of the ja-ws 
and throat that you would find a layer 

The facial muscles are supplied by branches 
of the seventh or facial nerve, which issues from 
the skull behind and below the ear. It is be­
lieved that the throat muscle -in remote ancestor 
of mammals spreads upward between the bone 
and the skin, carrying the seventh nerve with 
it, and that a the muscle branched, the nerye 
also branched again and again, producing the 
highly mobile sensitiye face of man. From Cun­
ningham's Anatomy 

of muscles beneath the skin. In the ab­
sence of true facial muscles all reptiles 
are inferior in rank to the mammals, 
where facial muscles first appear. Birds 
have the immobile nonmuscular face of 
i'eptiles, further masked by a horny beak 
or bill; but the mammals have soft mus­
cular lips and a muscular layer about 
the nose, eyes, forehead, and ears. 

One of the greatest gaps in the 
whole record of the evolution of the 
face consists in this, that in spite of 
the relative abundance of living relics 
that preserve successive stages in the 
evolution of the skull itself, there is no 
animal known which has an intermedi­
ate type of face between the immobile 
nonmuscular face of reptiles and the 
mobile muscular face of mammals. In 
spite of this, comparative anatomy fur­
nishes fairly clear evidence as to the 
exact process by which the one did 
evolve into the other. 

The facial muscles of a typical mam­
mal, a lemur (Propithecus) , for in­
stance, correspond with the facial 
muscle of man. They include the pla­
tysma covering the throat, the orbicu­
lar muscle around the eye, the mu cle 
of the nose, the muscles that lift the 
lip, the muscles that draw back the cor­
ners of the mouth, and the buccinator, 
which is of great use not only in blow­
ing a trumpet, as its name suggests, 
but also in protruding the lips and in 
pushing the food about inside the 
mouth. 

All these various muscles of the face 
in man are innervated by branches of 
the seventh or facial nerve. The facial 
nerve comes out from behind the ear, 
and turns forward, one branch going 
to the platysma muscle on the surface 
of the throat and the other in numer­
ous branches and sub-branches, like a 
vine and its divisions, passing forward 
to supply the muscles of the face. This 
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fact giYes the clue 1 to th~ origin of the 
facial mu cles. In the remote ancestors 
of the mammals only the platy ma and 
the immediately underlying sphincter 
colli muscles were present; it is highly 
probable that thi sheet of nerve tis uc 
gradually spread from the under side 
of the throat upward and forward 

1 Theory put forth by Ruge. This is generally 
accepted by anatomists as the true explanation of 
the origin of the facial muscles of mammals. 

along the ides of the face, by degree 
creeping over the old bony ma k and 
benea th the skin, carryj ng wi th it the 
seventh nerve, and dividing and ub­
dividing into numerous branches and 
layers; at the same time the nerve 
branched and branched again, as nerves 
have frequently been known to do when 
mu cles became subdivided. Several 
analogous ca es of the spread of a mus­
cle layer into a new region are known 

The photograph show the tense lips of a trained chimpanzee who is in the act of threading a needle. 
The action of the muscle of the human face is coordinated (especia lly in the child) with that of various 
other mu cle of the body, and the same i noticeable in apes, which u e the facial muscles much as we 
do but often with rather more emphas is than is usual in polite society. Courtesy of Professor VV'. T. Shep-
herd, of Washington. D. C. r OTHt:: 
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BRAIN CASE AND FACE IN APE AND MAN 

In the ape (youn g gor ill a, at the left) th e bra in case i compar atively low, a nd the face i hallow ; in man (adult white man , at th e ri ght) the brain rase a nd the fa ce are 
both very deep; the face b a been r etr acted beneath the brain case. Figul·e a/tel· R uge 
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or uspected, as in the ca e of the mam­
malian diaphragm which is believed to 
have arisen in the neck region and to 
ha ve migrated backward, dragging its 
nerve with it. 

r:rhe facial muscle in man not only 
corre pond with tho e in other mam­
mals, but they al 0 show pecial de­
tailed resemblances when compared 
with the facial muscles of apes. Dar­
win and other investigators found that 
apes u e these muscles much as we do, 
but with rather more emphasi than is 
usual in polite society. "When a child 
first takes les ons on the piano, the 
teacher sometimes has to remind him 
or her that the piano hould be played 
with the hands and not with the face­
and sometimes it take considerable re­
pression on the part of the beginner to 
keep the facial muscles still, while triv­
ing to do anything with the hands that 
requires intense concentration and ef­
fort . A trained chimpanzee, trying 
yery hard to thread a needle, has an 
intent expre sion and very ten e lips, 
reminding u. of the familiar human 
trait. 

A gorilla in anger lifts the lips 0 as 
to expose the canine teeth and swells 
the muscles that run to the corners of 
the mouth so that they can be seen 
standing out on the ide of the face. 
The arrangement of the wrinkles on the 
face in ape as well as in man, seems to 
have a definite. relation to the facial 
muscle, often forming across the pull 
of the underlying muscles. Perhap 
the princi pal difference between the 
facial muscle of man and those of 
I1pes, apart from differences in relative 
ize, is that in man the upper lip i. full 

and protruded while in the ape it i a 
thin "hard" lip, very muscular, but 
tightly drawn. 

'rhe human nose i hardly an inspir­
ing subject from an anatomical point 

of view: internally it is decidedly de­
generate, a compared with that of 
other mammals, and externally it has 
nothing very wonderful about it, like 
the nose of the elephant or those of 
variou bats. The adult human nose, 
at least in the higher race, differ from 
that of apes chiefly in the follo"wing 
characters : the bridge of the nose is 
higher; the whole nasal cartilage is pro­
duced for"ward and downward, often 
ending below in a well-shaped tip; the 
no e is narrower at the base in propor­
tion to its height, and the no iI-ils face 
dmvnward rather than for"ward. Now, 
however impOl-tant these differences may 
be from an :;e thetic point of view, they 
are rather man from the standpoint 
of evolution, the more so since the no e 
of the human frotu in its earlier and 
les differentiated tages is decidedly 
more apelike than human. Even in 
babies the nose has by no means ap­
proached its adult human form. 
Among living ape the gorilla makes by 
far the nearest approach to the human 
condition in the hape of its nose, 
although the great "width and the for­
ward facing of the no trils gi ve it, 
according to human standards, a repul­
sive appearance. 

In the face of the Australian black 
man "we find some primitive gorilla-like 
characters along with other that are 
typically human. The nose is exces-
ively wide at the base and the bridge 

between the eyes i very low, but the 
no hi]s point downward and the tip of 
the nose is diRtinctly human. 

A wonderfully well- tudied re tora­
tion 1 of the extinct ape-man of Java 
(Pithecanthropus) shows a very wide 
nose, with the nORtrils facing partly 
forward and partly downward, and 
with a fleep depression above the nose: 

1 By Profe or J. H. MacGregor, of Columbia 
Univer ity. 
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bebveen the eyes; it also has a yery thin 
upper lip and a partly everted lower 
lip; so that thi mingling of human 
and apelike character fully carrie out 
the "missing link" idea which i 0 

unmistakably indicated in the exce-
ively low forehead and high brow 

ridges of thi celebrated relic of a pre­
human stage. 

An interesting and grotesque cari­
cature of certain human styles of nose 
i seen in two clo ely related genera of 
Asiatic monkeys, the "retrousse-nosed 
monkey" (Rhh101J1:t7wC'llS) and the "pro­
bosci monkey" ( Nasalis). The former 
ha the nose turned up at the tip and 
the nostril facing forward, somewhat 
after the manner of a human fcetus, 
while the male probosci monkey, as its 
name indicate, has its nose produced 
into a long do"wnwardly directed tube 
with the no tril facing downward. In 
the mandrill the inflated nose is made 
more trikin a to the eye by the addi­
tion of intensely blue and re 1 pig­
ments. 

I t has long been suspected that these 
yariation of the nose in the higher 
Primates, including man, may have 
heen brought about through sexual se­
lection and that the form of no"e ha 
been determin d by its decorative value, 
in accordance with the varied standards 
of beauty in the different race. Cer­
tain modern inve tigator, however, 
deny the poten y of exual selection to 
produce uch I' ult. Those who pre­
fer to believ that differences in form 
are a so Late 1 with differences in habit 
would perhap favor the suagestion 1 

that the downwardly pointing and 
hooded nostril of man are primarily 
adapted to hunting habits and an up­
right gait, while the forwardly facing 
and open no tril of the ape were 
adapted to fruaivorous habit and a 

1 Dr. George F. tevens (in litte1·is). 

stooping gait. It may be also that the 
covered nostrils were better adapted for 
the rigorous, arid climate of the open 
plain , which according to my o"vn view 
constituted the earlie t habitat of men 
after they had abandoned their ance -
tral home in the fore ts. 

Passing to a consideration of the 
origin of the human eyes, we find in the 
Primates many intergradations from 
the condition where the eyes are more 
lateral in po ition, to the anthTopoid 
and human condition, in which the ey 
are hifted together near the mid -line 
in front and can both be focu ed on an 
object near by in front of the face. This 
process of bringing the opposite eyes 
near each other has been carried even 
further in the orang-utan than in man~ 
o that the bony partition between the 

eyes in the orang is excessively narrow. 
The eye of all the anthropoids are 

very human in character, but especially 
tho e of the young gorilla. The back of 
the eye of the chimpanzee as viewed 
through an ophthalmoscope,2 i ex­
tremely human in appearance, much 
more than that of the orang, so that 
this human character of the chimpan­
zee eye extends even to the arrangement 
of the blood ves el and the appearance 
of the pigmented area . 

As everyone knows, the forehead of 
adult male ape is very low as compared 
with that of normal men; but the 
young, both of men and apes, have a 
\,relling forehead. r:rhe baby orang­

utan shows the domelike forehead of 
the human infant, and the young chim­
panzee 3 has an exc edingly large fore­
head much like that of a young child. 
The inference has accordingly been 
drawn by some author that the com­
mon ancestor of ape and men did not 

2 According to the beautiful colored plates of 
Dr. Lindsey John on. The gorilla is not figured 
among them. 

3 See illustration from photograph on p. 377. 
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haye a sharply retreating forehead but 
a domelike one and a relatively very 
large brain case. Although space is lack­
ing to discuss this question, I may be 
permitted to record my conviction that 
this inference is quite wrong and that 
the human race has been derived from 
large, powerful apelike forms with 
heavy jaws, massive jaw muscles and a 
harply retreating forehead. 

The evolution of the human fore­
head is well suggested if we examine a 
series of skulls. In an adult chim­
panzee skull the forehead is very low 
and there are heavy ridges over the 
eyes. In the skull of an Australian 
bl ack man also the forehead is low and 
there are "well-defined brow ridges. In 
a modern European skull the forehead 
is high and the brow ridges are lack­
ing. In the shape of the forehead the 
extinct ape-man of Java was almost ex­
actly intermediate between the chim­
panzee and the lowest known human 
forehead, that of the Neanderthal race 
of the Old Stone age. rrhe brain case 
accordingly has progressively deepened 
in its vertical diameter, as vve pass up­
ward from an apelike stage. 

These changes in the contour of the 
brain case merely reflect the more fun­
damental changes in the form of the 
brain "which in the higher types be­
comes excessively voluminous and, as it 
were, presses out the forehead and 
skull top in all directions so that in 
sho'rt-headed races of men the head be­
comes almost spherical in form. 

Every part of the bony face of Pri­
mates has no doubt been molded in the 
long run by the action of the facial 
muscles that press upon it. The parti­
tion of bone behind the eyes, for ex­
ample, has grown downward and out­
ward between the eye and its muscles 
which lie in front of it, and the power­
ful jaw muscle (temporal) lying be-

hind it. The cheek bone has been deep­
ened to give a strong support for the 
outer jaw muscle (masseter). The 
nasal bones have perhaps been molded 
to some extent by the muscles on either 
side of them. 

In comparing men and apes one of 
the great~st differences is se~n in the 
form of the front part of the upper 
jaw, which is associated with the 
marked differences in the form of the 
lips already alluded to, and with cer­
tain no less important differences in the 
character of the teeth and in the move­
ment of the lower jaw. It seems very 
well established that as the primitive 
ape-men passed from the semi-erect to 
the fully erect posture, and as the rap­
idly expanding brain case became bal­
anced at the top of the progressively 
up-tilted backbone, the whole front part 
of the jaws and lips was drawn back­
ward beneath the overgrowing front 
part of the brain case; meanwhile the 
lower jaw and the whole head increased 
greatly in vertical height, but short­
ened equally in fore-and-aft length; 
the width across the brain case in­
creased, the sockets of the lower jaw 
moved apart and the opposite halve 
of the jaws became sharply inclined to­
ward each other, so that the front teeth 
were all dra"wn backward; the palate 
and the lower jaw were thus shortened, 
and the dental arches assumed an arch­
like curve, the crowding of the front 
part of the jaw being partly associated 
with the marked reduction in size of 
the canine and premolar teeth. 

A multitude of minor changes and 
readjustments took place at this critical 
time, but they were nearly all the direct 
resul t of the general tendency to shorten 
the face and draw it inward beneath 
the overgrowing, forward expansion of 
the brain case. Among other important 
consequences of this general retreat of 
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the face and its bony substructure, ,,\Tere 
the downward and outward growth of 
the nose and the forward growth of the 
chin. 

The evolution of the chin has given 
rise to an extensive literature. Some 
writers ascribe its existence to the ex­
cessive development of the genioglossus 
muscle, which runs from the hinder 
surface of the chin into the lower part 
of the tongue and which throws the 
tongue into the rapidly shifting posi­
tions assumed in articulate speech. 
Other writers ascribe the outgrowth of 
the bony chin to the withdrawal back­
ward of the dental arch, to the in­
creased pressure in the chin region, and 
to the turning outward of the lower 
rim of the jaw. Others regard the 
chjn, like the nose, as a direct out­
growth, of no great functional impor­
tance, but linked in some way with the 
progressive improvement, according to 
human standards, in the appearance of 
the whole face. The present writer 
has sOllght to connect all these changes, 
including the reduction in size of the 
canines and bicuspids, with a profound 
change of food habits from the om­
nivorous-frugivorous habits of forest­
living apes to the predatory carnivorous 
habits of plains-living men. 

The profound disturbances and re­
adjustments in the brain, brain ca::;e, 
and face were accompanied by equally 
far- reaching changes in the backbone 
and in the pel vis and in the bones and 
muscles of the ]jm bs. The forearms, 

no longer used in the stooping posture, 
shortened, while the legs rapidly length­
ened, so that men very early became 
fast runners on the open plains. 

In conclusion, if we compare the 
skull of a young anthropoid ape with 
that of a young human being we shall 
find that every bone in the ape skull 
may readily be identified in a slightly 
different form jn the human skull; the 
number and kinds of teeth are the 
same, both in the milk and permanent 
dentitions, and even the crown-pat­
terns of the molar and bicuspid teeth 
are fundamentally similar in primitive 
apes and men. In spite of all the read­
justments following the assumption of 
the fully upright gait and the change 
in food habits, the differences be­
tween the primitive ape skull and the 
human skull are essentially differences 
of proportion and of degree rather than 
of kind. 

From the paheontological viewpoint 
these numerous and fundamental re­
semblances can only mean that living 
apes and men have evolved from a re­
mote and as yet undiscovered common 
ancestor that lived perhaps in the mid­
cUe period of the Age of Mammals. 
I believe also that the living apes, be­
cause they have stayed in the ancestral 
habitat, have retained the greater part 
of the ancestral man-ape characters, 
and that the ancestral pattern of the 
human face may still be seen in a little 
changed state in the faces of young 
female gorjlJas and chimpanzees. 



Photographs of American Sperm Whaling 
TAKEN ON BOARD THE NEW BEDFORD BRIG "DAISY," IN 191:2 AND 

1913, DuRING THE SO TH GEORGIA EXPEDITION OF THE 
AMERICAN M SEUM OF NATURAL HISTORY 

AND THE BROOKLYN M SEUM 

By ROB E R T C U S H MAN M U R P H Y 

THE WHALEBOAT 

Constructed of fi a" 'less cedar , seaworthy and graceful, sharp at both stem a nd stern , the whaleboat 
",h en r eady for servi ce is a m ar vel of order and effi cien cy compacted within thirty f eet of length. A 
wh aleboat rows lightly and sails like a yacht; it sp ins moothly on the sea following the terrific dodges of 
a harpooned whale; and it withstands the sever e Rtr ess of being r a ised and lower ed by its ends when 
laden with a cr ew of ix m en and sometime half-fill ed with ea water 



LOWERING AWAY 

At the word of command the cranes swing back, the fall s lacken away, and the second mate'~ boat 
drop to th water, the cr ew following by way of the Ed -boards and tackles. Each man takes his place, 
with the harpooner at the bow oar and the boat header at the helm. Un less there be no breeze, or the 
whales li e to wind ward, the mast is soon stepped and the chase made under sail 
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A few strokes put the littl e cr aft safely away Lom 
the ship. This photograph sho'''s the mast and sail, two 
of the k een toggle irons r esting on the gunwale, and the 
manila whale line which passes out through a notch in 
the bow. Th e men follow direct:ons signaled to them 
by the captain 

]<"rom his lofty perch at the m asth ead, the 
captain can see movements of the whales 
quite in visible to the harpooners, and b~' a 
s ~'stem of ignals with waifs and the clews 
of the square ails, he directs th e conr ·e of 
the boats 

A chain passed through a starboard hawse pipe is fastened around the whale·s "small ," and when 
drawn in nugly, the victim lies WitJl his fluk es near the bow and his h ead · str etching along past the 
waist. The operations of bringing a whale alongside and of making it faRt a r e called sweeping and flukin g. 
The boat hanging on the forward davit is the writer·s dory, not part of the regtllar whaling equipment of 
the brig 
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Here the main part of a small sperm whale's head-the "junk" and the jaw-ar being hoi ted 
aboard by the cutting tackle. An iron blubber hook is caught in the whale's ingle nostril, or blow­
hole, which i on the left ide of the nout. The great block of head tissue include the "ca e" con­
taining the spermaceti, but none of the kull 

Sperm ViThale' . Eye. - 'l'he camera wa pointed directly downward from the quarter-deck. 
huge Mrca s lie on it ide-just awash-limberly yielding to every swell, with the great blunt head 
. tl-etching to the quarter, the clo ed eye and the infinites imal ear-opening breaking above the surface 
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CUTTING TACKLE AND BLANKET PIECE 

A cluster of gigantic blocks, hung by hawsers as thick as a man's leg from the head of the main­
mast-through these are rove the ropes which raise the tons of blubber from the water to the main 
hatch, The blanket piece now attached includes the wbale's flipper 
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"Blow, Blow, Blow the Man Down '" -The donble hawser s from the cntting 
tackl e rUll to the windlass on the topgallant fo' c 'sle, and her e, under the eye 
of the "Old Man" himself, the greater part of the crew rock the windlass, and 
so haul in the strips of blubber as they are loosened from the whale. T his is 
the cheery part of the business, which cannot be done without song 
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P eeling the Blackskin.-The fibrous, gris tly blubber of the upper h ead is 
cut off in squarish blankets, an operation known as " p eeling the black kin. " 
'[hese chunks ar e as elastic and r es istant as so much rubber , and they m ak e 
ex cellent chopping blocks or mats on which the solid, oleaginous blubber of 
the " junk" may b e cut up without danger of chipping the k een dges of the 
deck spades 



~~--------------------........... -------

BAILING THE CASE 

A large sperm whale's head i too heavy to be hoisted on deck, and it is necessary to bail out the spermaceti while the "case" is partly buoyed up by the 
water. A long, narrow bucket, suspended on a pole, is lowered into the huge cistern of oil. The pole pushes the bucket down, and then the latter is hauled out, 
as from a well, filled to the brim and dripping with liquid spermaceti. The operation is repeated again and again, until the long pole pushes the bucket down 
fifteen or twenty feet, and drains the last few i:'allons 

395 



Filling the "Blubber Parlor." -The blanket pieces are reduced to small blocks 
by men with short-handled blubber spades, and these blocks are stored between 
decks during the cutting-in. Everyone is hustling, hauling, chopping, lashing, 
stowing, and sliding "galley-west" on the greasy planks. Night does not put 
an end to the work on board. t sea one can be sure only of the present, and 
it is to ever ybody 's interest to complete the cutting-in, and the boiling of the 
blubber, before s igns of a storm appear 

396 

The Try-pots. - A view from the rigging. Strips of blubber called " horse 
pieces" are minced so that the heat may penetrate every part. Each strip is 
cut transver sely into thin slices, but these are not severed completely; enough 
of the tough outer layer is left so that the slices cling together, like bacon on 
the rind, and the whole " bible" can be manipulated on a blubber fork. Boiling 
goes on until the bibles, crisp, shriveled, and of a golden brown color, rise to 
the surface and float like clinkers. They then constitute the "scrap," which i~ 

the fuel of this self-supporting proce s 



DECK VIEW OF THE TRY-WORKS 

'fhe try-works comprise two iron pots in a brick support, situated on the forward deck. Beside them stands the iron cooler, into which the boiled oil is 
ladled before passing to the tanks and casks below_ Above is the smoke sail, intended to keep at least a part of the sooty smoke out of the cabin_ Between the 
chimneys hangs an iron cresset, the "bug-light"; when filled with burning scrap it throws a weird glare over the deck during the night shift 
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Photogmph by C. Hart Merriam 

MANZANITA FOREST OF CLEAR LAKE, CALIFORNIA 

The Clear Lake manzanita forests in a state of nature are almost impenetrable, but where thinned by man, they form open groves of surprising 
beauty. The ground is carpeted with the dry leaves and large dark red berries, while the smoothly polished trunks of deep red support an arbor·like 
canopy of light green foliage, through which a lattice of flickering shadows is projected to the path beneath. So great are the charm and the quiet 
restfulness of these Clear Lake forests that one is tempted to return to them again and again 
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The Giant Manzanitas of Clear Lake, California 
By o. HART MERRIAM 

IN the wanner petrts of Oalifornia 
hundreds of square miles of hill 
slopes are densely covered with a 

continuous mass of rigid bushes or 
brush of many species, usually wind­
trimmed to a common height, and col­
lectively known as "chaparral." The 
component shrubs vary locally, but as a 
rule consist mainly of species of wi]d 
lilac (C eanothus) , manzanita (Arcto­
staphylos), chemisal (Adenostoma), 
scrub oak ( Quercus) , buckthorn 
(Rhamnus), and toyon or Ohristmas 
berry (Heteromeles), with representa­
tives of many other genera. 1 

Of these, the manzanitas, because of 
their smooth red branches and in some 
cases also because of the pale C010T of 
the foliage, stand out most conspicu­
ously. In dense chaparral they conform 
in height to the associated species (say 
four to six feet), but in more open situ­
ations they grow in compact clumps ten 
to twelve or even fifteen feet in height. 
This is particularly true of the green­
leaf species known as Arctostaphylos 
manzanita, which often becomes the 
dominant social type over areas of con­
siderable extent. 

In places along the west flank of the 
Sierra Nevada, on certain slopes of M t. 
St. Helena and Mt. Konokti in Lake 
County, in the upper yalley of Russian 
River, and in a few other localities, the 
manzanitl;ls attain still larger size, while 
on fiat ground on the west side of Clear 
Lake near its junction with Upper 
Lake,2 they reach their highest develop­
ment, forming a veritable forest about 

1 Among the other genera of rather widespread 
distribution are Oel·cocarpu8, Eriodictyon, D en­
£l1'omecon, Xylotherrnia , LoniceTa, Lupinu8, Dipla­
CU8, OhrY8oma, H08ackia, Baccha1"i8, Garrya, Rhus, 
Ramona, and Sphacele. 

2 Particularly on the ranches of R. S. Rodman 
and Dr. W. Barclay Stephens. 

twenty-five feet in height, although 
many of the slanting limbs measure 
thirty feet, with hundreds of trunks 
whose diameters exceed a foot and some 
that attain the extraordinary thickness 
of upward of two feet . 

Owing to the closeness of stand of 
the individual trees and the persistence 
and rigidity of the dead trunks and 
branches, this wonderful forest in a 
state of nature is almost impenetrable, 
but where thinned by man it is con­
verted into an open grove of surprising 
beauty. The ground beneath is carpeted 
with the old dry leaves and large dark 
red berries, while the smoothly polished 
trunks of deep red, suggesting the ma­
drones of the coast belt, support an 
arbor-like canopy of light yellow-green 
foliage which overarches the paths and 
roadways with a lattice of flickering­
shadows, affording welcome protection 
from the hot summer sun. 

There are dwarf forests in otber 
places-some on the coast, some in the 
interior, some on the bleak summits of 
lofty mountains, some on the warm bot­
toms of fertile valleys, but none like the 
manzanita forests of Olear Lake. rrhe 
others attract the attention because of 
their stunted size; the Olear Lake man­
zanitas because of their large size­
large in contrast with the usual bushy 
form characteristic of manzanitas else­
wh~re . But the effect is the same, both 
types resulting in dwarf forests whose 
branches and foliage form a canopy 
low down over our heads. In both cases 
there is a something about them-an 
intangible something --that makes them 
peculiarly attractive. Is it their rarity 
and unfamiliar aspect? Or is it the 
fact that they are nearer our own size, 
bringing us in closer touch with their 
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Photogmphs by C. BaTt M el'1'iam 

The light green of the low manzanita forest on the edge of the clearing contrasts with the back­
ground of black oak 

One of the largest Clear Lake manza nitas; it has a spread of nearly forty feet 
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Photo:;raph by Dr. W. B. Stephens 

A GIANT MANZANITA 

On the flat ground on the west side of Clear Lake, neal' its junction with Upper Lake, manzanitas form 
\'eritable forests averaging twenty·five feet in height and with trunks often attaining a thickness of upward 
of two feet 
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branches and foliage? Be this as it 
may, they always stimulate the imagi­
nation, giving rise to feelings one does 
not experience elsewhere. And as they 
differ widely in geographic position, 
climatic surroundings, and component 
species, so they invite different emo­
tions and call up different thoughts. 
Thus the groves of dwarf live oaks on 
the steep wind-swept slopes of some of 
the coast ranges of California, and the 
low forests of mountain buckeye on 
Roan Mountain in Tennessee and 
North Carolina, both bathed in driving 
fogs and heavily draped with lichens, 
present weird fantastic shapes that ap­
peal strongly to the imagination; the 
timber line tongues of dwarf whitebark 

pines and alpine hemlocks that clothe 
the upper reaches of many of the higher 
mountains of the 'West, produce a sense 
of exhilaration aD d rugged vigor; the 
stunted forests of pinon, juniper, and 
mountain mahogany of the elevated 
borders of some of our western deserts 
prompt many a traveler to seek them 
for the night's camping place; while in 
the warm balmy atmosphere of the 
beautiful valley of Clear Lake, the. 
manzanita forests have a peculiar 
charm, their glowing red trunks, light 
overhead foliage, and rich carpet of 
dark red berries creating a warmth and 
depth of color and a feeling of quiet 
restfulness that tempt ODe to return 
again and again. 

Photograph by O. Hart Merriam 
Two species of manzanita (A.. canescens and A.. stanfordiana) against a sparsely wooded hill slope 

in the mountains north of Clear Lake 



"Back to Nature" Scientifically as Well 
as Emotionally 

THE CASE FOR MORE FIELD 'VORK IN BIOLOGY 1 

By W M. E. R ITT E R 
Director of Scripps Institution for Biological Research or the Uniyersity of California 

I WISH to set before you some of 
the grounds of my com;iction that 
the future's progress in the bio-

logical sciences will be accomplished by 
a far closer, more vital interdependence 
between researches out in nature and 
researches in the laboratory; between 
data gathered in the field and those se­
cured in the laboratory either by ob er­
vation alone or by observation coupled 
with experimentation. The "natural 
history mode of philosophizing" will 
have to be taken far more seriously, I 
am persuaded, in years soon to come, 
than it is now.2 

Laboratory learning when uncoupled 
with field work is very defective in the 
development of the power of ob erva­
tion. For example, laboratory teaching 
rarely if ever even pretends to make use 
of the sense of hearing for acquiring 
an understanding of animals. Yet the 
whole province of sound presented by 
numerous mammals, mo t birds, and 
many insects is open to cultivation and 
contains much that i highly educative 
and pleasure-yielding, and, further­
more, is the vestibule to biological prob­
lems of great intere t. 

Again the sen e of smell, so well­
nigh completely neglected as an avenue 
through which know1edge of plant and 

2 Having taken a leading part in bringing into 
existence two biological laboratories, one at Ber­
keley, a teaching laboratory primarily, another at 
La Jolla; a research laboratory primarily, I hardly 
can be charged with inexperience of the methods 
and scope and possibilities of such laboratories 
either as instruments of research or of teaching. 
I yield to no one in appreciation of laboratory 
work, not only for the magnificent things already 
accomplished by it, but for the greater things yet 
to be accomplished by the ame means. But in the 
face of this, I express, very deliberately, the con­
viction that exclusive reliance on lahoratory and 
experimental methods has gone so far in biology as 
to work great harm to the biological thought of 
our day, not alone among professional biologists, 
but also on the part of the general public. 

animal may be obtained, i in reality 
full of possibilities for penetrating into 
some of the most recondite provinces of 
life phenomena. For instance, our 
noses brought systematically to bear on 
the odors of flowers would constitute a 
method of qualitative chemical analy­
sis, as one might call it, for determin­
ing some aspects of the chemistry of 
plants the delicacy of which cannot be 
approached by ordinary chemistry. 
Chemical natural history ought to and 
undoubtedly will sooner or later ad­
dress itself seriously to odors in both 
zoology and botany, for it is an open 
and beckoning door to the fundamental 
problem of chemical distinctions of 
species. Con iderable attention to the 
matter has convinced me that very 
many blossoms usually accounted odor­
I ss are not really so, and that in the 
greater number of ca es each species i 
distinguishable from every other by its 
odor. o:rp.ething of the meaning of 
this a' touching species differentiation 
in chemical substance and processes is 
readily perceived when one remembers 
that according to present views the 
sense of smell is a chemical sense, re-
ponding to chemical stimuli. 

Even the cultivation of the sense of 
sight, depended upon virtually alone 
in laboratory ob ervation, is exceed­
ingly lopsided. Alertness of sight is 
encouraged hardly at all. The com­
plete passivity of the anatomical prep a­
mtion fosters deliberateness and slow­
ness and incline toward sl uggishne s 
and finally dullnes of seeing; nor is 
the et-up and controlled physiological 
experiment much if any better in this 
respect. 

How different the attitude of the lab-
1 Extracts from an address g iven before the California Academy of ciences , San Francisco 
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oratory tudent and that of the field 
student occupied with, let us ay, the 
breeding habits of anyone of the many 
species of bird which can be tudied 
only in nature! The field stu lent, in 
the midst of a complex of phenomena 
which he has not set up, and cannot 
control in any degree, i under the ne­
cessity of being rea<ly all the time to 
catch whatever particular element in 
the complex may turn up at any in­
stant. Readine s and quickness and 
sensitivene s are observational qualitie 
of primary importance for him while 
they are of little importance to the lab­
oratory student. 

N or is the defectiveness in laboratory 
training a compared with field train­
ing restricted to the senRory side of the 
knowledge-gettino' process. Student 
trained exclusivel in the laboratory 
face nature in th open not only with 
ears and eye unpracticed and dulled, 
but with mind and imaginations simi­
larly impaired. 

But the lop ided re ult from the ex­
clusively laboratory method comes al 0 

from the ole reliance on what is known 
a the "type m thod" in botanical, zoo­
logical, and phy iological instru tion. 
Elementary in truction in zoolo0-Y too 
often encourage the conception that 
the animal types tudied in the labora­
tory, namely, amceba, paramcecium, 
hydra, starfish, earthworm, crayfish, 
shark, froO', pigeon, and rabbit-tradi­
tions in laboratory instrucbon-are 
fundamental, and that all else is mor 
or less incidental and of secondary im­
portance; as though the foundation of 
a mansion were 0 solid and durable 
and important a to make a superstruc­
ture unnece ary. The actual animal 
world consists -of individual living ani­
mal first, foremo t, and always; and 
any scheme of in truction which does 
not take due coO'nizance of this fact 
1 ad inevitably to conceptions of that 
world which are narrow, distorted, and 
pr dominantly false. . . . 

sing the building figure, the point 

to be decided is : given a small amount 
of money to be expended on a dwelling, 
which would be better, to spend it on 
a good basement even though there 
should be no funds for erecting the 
uperstructure; or to build as much 

of a house a po ible with the money 
available, although both foundation 
and super tructure mu t be small and 
cheap? Education in the biological 
sciences has been largely a process of 
digging cellar , walling them m 
strongly, and then living in them. 

The biology which we have been call­
inO' foundational bnt which mor truly 
would be called basement or cellar 
biology, has served the ends of sanita­
tion, medicine, agriculture, and other 
physical interests well, and to this ex­
tent has been very useful and noble. 
But as superstructural biology, as biol­
ogy for the liberal education of our 
young people, for the enlargement of 
theiI outlook upon life, particularly 
upon human life, it has achieved only a 
di mally mall measure of "the ucce s 
possible to it. But there is a way out, 
as I see it, from our unfortunate condi­
tion; and institutions of the type of 
this one,! it appears to me, are likely to 
play a large part in the renovation of 
thi province of natural knowledge. 

Let me call your attention to an al­
mo t unbelievable thing which has hap­
pened during what may well be called 
biology'S period of laboratory incar­
ceration. A larO'e number of biologi ts 
have actually held the view, apparently 
with sincerity, that nothing of primary 
importance about organic nature can be 
learned except in the laboratory and by 
experimentation. The old anthropo­
centrism which conceived everything 
outside of man to have been created for 
his especial benefit, has been replaced 
by a new anthropocentrism according 
to which man would subject all nature 
to his control. . . . What make this 
particularly amazing has been the fail-

1 Museum of the California Academy of Sciences, 
San Francisco, California. 
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ure to see its implications as touching 
the other descriptive sciences. That 
living nature is in essentially the same 
case with geology, and physical geog­
raphy, and meteorology is obvious. 
Where would these sciences be today 
had their leading investigators depre­
ciated field work and insisted that the 
method of inference based -on labora­
tory experiments would yield all the 
understanding needed for strictly sci­
entific purposes about the earth and 
the atmosphere? . . . 

There have been counteracting influ­
ences fortunately in such undertakings 
as the great oceanic and continental ex­
ploring expeditions and the "surveys" 
prosecuted by our national and state 
governments. Probably the most po­
tent compensatory influence in our 
country has been the work in agricul­
ture carried on by the nation and the 
several states. The vast importance of 
this for the material welfare of the 
people is sufficiently recognized; but its 
importance to biological science as such 
is understood not half well enough. 
What I wish to bring out particularly 
does not concern the enrichment of 
botanical and zoological knowledge, 
greatly important as I regard this, but 
rather the enlarging and liberalizing 
influence on the public mind generally. 
It seems to me probable that the total 
educative value in natural science of 
the national and state agricultural de­
partments, including the experiment 
stations and the agricultural colleges, 
is greater than that of all other school 
and university effort combined. 

I can do no more than refer in the 
briefest way to the larger, the philo­
sophic effect of the influence of agricul­
tural enlightenment on man's under­
standing of his own dependence upon 
nature. Innumerable peoples in all 
ages and countries prior to the develop­
ment of agriculture as science have con­
ceived the organic products with which 
their lives have been inseparably" iden­
tified to be dependent upon supernatu-

ral or unnatural agencies of one kind 
and another. The transformation that 
has taken place and is taking place (for 
it is far from complete) in ideas and 
beliefs because of the demonstrations of 
nature's ways and laws here is of truly 
enormous importance. I t touches vi­
tally the whole gamut of human life, 
esthetic, philosophic, and religious, no 
less than hygienic, economic, sociologic, . 
and political. 

And consider a trifle more fully an­
other aspect of the same matter; that, 
namely, of the problem of overpopula­
tion. With advance in civilization, en­
tailing as it must man's ever-growing 
reflectiveness on the conditions of his 
race's continued existence and progress 
on this earth, questions of the compe­
tency of the lands and the waters to 
support the ever-increasing populations 
inevitably press more and more upon 
him. N ow, beyond all question, of all 
agencies which may be invoked against 
this cloud on our mental horizon the 
most potent is scientific agriculture. 
Civilization seems to carry with it the 
termination of its own progress unless 
science be invoked speedily against this 
result .... 

Remedial measures all along the line 
- philosophical, investigational, and 
educational-are demanded. My efforts 
toward building a research institution 
for studying nature with all the rigor 
of modern methods instead of with only 
such fragments of it as can be brought 
into the laboratory, testify to the great 
im portance I attach to the first and 
second of these. In the third we are 
confronted with very difficult questions, 
especially in elementary education .... 

The difficulties, however, are not in­
surmountable. The main thing for a 
beginning is a conviction of the impor­
tance of what is aimed at. Let the 
leaders in biological thought and re­
search once become convinced that field 
work is as fundamental to life-science 
as a whole as similar work in geology 
and the other sciences of the earth is to 
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earth-science as a whole, and the proper 
training of investigators will come 
about promptly and with no great diffi­
culty. 

The relation of floras and faunas to 
latitude, and to elevation above sea 
level on land and depth below it in the 
ocean, presents as fundamental prob­
lems to biology as stratification and the 
topographic character of a region pre­
sent to geology, and it is as absurd to 
think of solving the one class of prob­
lems as the other by laboratory experi­
ment, prosecuted without any serious 
study of the phenomena themselves. 
Geologists would not be recognized as 
geologists at all if they had received 
no other than laboratory training, 
while training in the laboratory is held 
to be all that botanist and zoologists 
need . ... 

Let the molders of public opinion in 
the chief subjects usually called hu­
manistic - history, sociology, econom­
ics' politics, ethics, religion, once come 
to see how fundamentally soundness of 
view and healthfulness of life in all 
these domains are dependent upon cor­
rect elementary information about na­
ture, and innumerable students of edu­
cational problems, teachers, and public­
spirited and philanthropic persons will 
concentrate their thought and inge­
nuity upon ,urmounting the practical 

difficulties in the way of securing the 
contact with nature which is indispen­
sable to such information and attitude. 

The only specific expression as to 
procedure which I now make is such 
as co·ncerns the part which it seems to 
me institutions like this ought to play 
in the educational reformation de­
manded by the times. The greatly ex­
tended elementary education in living 
nature which it is to be hoped the fu­
ture will see, will be accomplished 
through a judicious working together 
of parents, schools, botanical and zo­
ological gardens, city parks, aquaria, 
and particularly endowed foundations, 
which, like this California Academy of 
Sciences, combine researches on the 
natural history aspects of biology with 
public museums. Underpinned by a 
clear perception 011 the part of a much 
larger proportion of scientific men 
themselves, of educators, and of lead­
ers of opinion as to what it all means, 
such educational undertakings as those 
by the American Museum of Natural 
History in New York City 1 and the 
Field Museum of Natural History in 
Chicago have possibilities for good that 
are simply incalculable-and it i with 
the utmost satisfaction that I witness 
the splendid beginning in the !lame di­
rection being made for San Francisco 
by the California Academy of Sciences. 

1 In connection with this paper by Dr. Ritter, we would recall that the American Museum has for 
many years conducted field expeditions on a large scale in this country and other countries, and bases 
the greater part of its laboratory researches directly upon its field researches. Also large educational 
work in connection w ith the secondary and high schools of New York City was begun by the American 
Museum a considerable number of years ago. This work has been further organized and expanded under 
the personal administration of Mr. George H. Sherwood into a most efficient system of lectures and dass 
instruction at the Museum, and classroom study in the schools on loaned sets of birds and many other 
kinds of specimens. In addition, the Museum has had the policy of constructing permanent exhibits, 
like the bird and reptile groups, which show animals in their home environment, setting forth their life 
history, and their relations to food and enemies as in nature. Thus, for the schools of the congested 
parts of New York City, the American Museum has come to serve as both "laboratory" and "field." 
Institutions of this type have a great work before them for the future, in that they stand peculiarly and 
particularly as interpreters between the scientific workers of the country and the people. 

That field work has not been always highly rated in the past is partly explained by the fact that 
biology is just coming out of the period when laboratory work was so exalted by its merit as a method 
that any other method was undervalued by contrast. This sort of thing is always to be expected because 
of the method of development of science. Growth of biological science, for instance, from the beginning 
through the centuries, has come about by the exploration step by step of a vast unknown province of 
knowledge. At any given moment in its history we should be certain to find that scientists are putting 
the emphasis unduly on some partial phase of the work or some temporary method. Progress, however, 
comes only by specialization: because of the briefness of any man's life, if he is to accpmplish anything 
worth bequeathing to science, he must specialize, and leave to the men in the generations after him the 
task of fitting his contribution into its place in the developing body of knowledge. It is by these side 
branches of profoundly serious, accurate, although not fully comprehensive inve tigation that the main 
iine of advance is assured. 

The point of Dr. Ritter's paper cannot be emphasized too often or too strongly, -that for the sake 
of knowledge, training, and liberalizing influence, increased amounts of field work should be combined 
with the classroom and laboratory work in all elementary courses for the study of plant and animal 
life. -THE EDITOR. 



A Glimpse into the Q.yichua Country 
of Southern Bolivia 

By LEO E . ]\I[ ILL E R 
Leader of the American :;\1nsellm's South American Expedition, ]915 - ]9]6 

THE boundaries of the Incan 
Empire had gradually been 
extended until within five 

hundred years after the arrival of 
Manco Capac and 

Weare all familiar with accounts of 
the advanced state of civilization, gov­
ernmental organization, and fabulous 
riches of the ancient nation. Temples, 

palaces, and forts 
-stately edifices 
of hewn stone­
dotted the moun­
tain-sides and 
crowned the emi­
nences; beauti­
fully constructed 
highways con­
nected many of 
the remote dis­
tricts with the 
capital; countless 
herds of llamas 
fed on the slopes, 
and streams of 
water, flowing 
through a system 
of aqueducts, 
poured into the 
heretofore arid 

Mama Ocelo, sup­
posed Children of 
the Sun, it cov­
ered nearl y one 
third of the South 
American conti­
nent. N ear the 
middle of the six­
teenth century, 
'when Pizarro and 
his insatiable 
band invaded the 
sacred precincts 
of Atahualpa's do­
minion, the star 
of the Inca 
seemed to have 
reached the apex 
of its ascendancy. 
Under the benefi­
cent rule of their 
venerated sover­
eign, the several 
tribes lived con­
tentedly, if not 
always peace­
fully; agriculture 
thrived; arts and 
crafts were en-

Quichuas of the large towns, who have come 

wastes, and trans­
formed them into 
frui tful fields ca­
pable of support­
ing a numerous 
population. The 
present-day re­
publics of Ecua­
dor, Peru, and 

into eontact with the Bolivians, no longer wear 
the original native costume (see page 412). Their 
highly varnished straw hats, for instance, are a 
radical change from the skin headgear of the 
highlands. They have not, however, lost their 
habits of thrift, and trudge along the roads spin-
ning induEtrioutly 

couraged ; and, 
responsive to the efforts of many thou­
sands of laborers, numerous mines 
poured a constant tream of precious 
metals into the kingdom, add.jo>I· ~r\("H+I~"£' 

Bolivia, as well as 
a part of Colombia and Chile, were in­
cluded within the limits of the vast 

\vealth and splendor. <Q~~ 
"* ( ,V,i-" ~.;: 

I " 

empire. 
Suddenly a dark cloud appeared on 

the horizon and omens of evil import 
407 
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presaged the downfall of all this great­
ness and splendor. The fatal appari­
tion quickly assumed the form of 
bearded strangers, some of whom were 
mounted on terrible beasts ·which filled 
the ranks of the Indian warriors with 
panic, and who seemed to have suc­
ceeded in harnessing the lightning and 
thunder for the furtherance of their 
wicked designs. Suffice it to say that 
before the avarice of the Spaniards had 
been abated, eight million subjects of 
the Inca perished and the organization 
of the nation was destroyed. With the 
ingle exception of the Aztecs of Mex­

ico' who were practically exterminated 
by the samc people, there has never 
been another example of such rapid and 
complete devastation in the history of 
the world. 
~he Quichua of today is a cowed, al­

most pathetic individual; he has been 
kicked about by the descendants of the 
conquistadores until he has learned to 
become reconciled to his lot; but while 
it seems as if thi resignation might, 
in many instances at 1 ast, give way to 
despair, such i not the casco 

During the year 1916, the writer and 
his companion, Mr. Howarth S . Boyle, 
spent a number of months in the high­
lands of Bolivia; and while engaged, 
primarily, in zoological researches, it 
was impossible not to take cognizance 
of the Indians populating the higher 
valleys and table-lands. 

The high plateau of Bolivia is natur­
ally arid; but the Quichuas are masters 
in the art of husbanding the scant sup­
ply of water coming from the melting 
snows of the high Andean peaks, and 
thus irrigate extensive areas for culti­
vation. In most instances the dweH­
ings of the Indians are scattered about 
some distance apart in sheltered little 
valleys, and the fields lie on the slopes 
higher up; to these :fields the men, and 

often the women also, go each day to 
work, while the children care for the 
flocks of sheep which nibble on the 
sparse vegetation growing in the waste 
places. The density of the population 
is surprising; the number of in­
dividuals to the square mile is greater 
than that in the hot, tropical lowlands. 

Ignoring the fact that Indians com­
prise the larger part of the inhabitants 
of practically every Bolivian town and 
city, there are nevertheless many strictly 
Indian settlements, some of consider­
able size; these consist of rows of low 
houses crudely built of stones or of 
blocks of adobe; the roofs are of grass 
thatch, or, where this is not available, 
of a mi_ hue of earth and chopped 
straw covered with pebbles. Little 
shops are scattered here and there, but 
usually the variety of articles offered 
for sale is small. Chicha, or corn beer, 
however, is to be had almost every­
where, and even after the traveler in 
this country is aware of the process of 
its manufacture, he is invariably glad 
to stop at some small wayside hut where 
a white rag fluttering from a tall pole 
announces to the passerby that the na­
tional refreshment is for sale within. 

At least one day of each week is set 
aside as market day. The Indians 
then come from far and near, driving a 
few burros or llamas, or carrying packs 
on their backs. They bring beans, oats, 
potatoes, milk, cheese, and many other 
products; also apricots, strawberries, 
and flowers. Arrived at the place, 
each woman squats on the ground and 
spreads her wares out iil front of her, 
waiting for customers. Apparently this 
i a most enjoyable procedure; for, if 
stopped on the way to market, she in­
variably refuses to sell anything, even 
though it might save her a long walk 
and relieve her of a heavy burden. 

Among the things that appealed to 



Quichua farmers raise sheep, cattle, and pigs instead of the llamas of olden times. They keep their 
cattle from straying by means of fences of mud, there being a great scarcity of timber 

-+ --t- -+ -I- --I- -f- -+- -t-
I 

In the olden time when subjects of the Inca rulers were called together from widespread parts of 
the kingdom to enjoy a feast, they were expected to wear as a means of identification, blankets woven at 
their native place in a certain pattern and coloring. These patterns have persisted until the present, 
blankets of various localities differing widely from one another. This specimen (5 ft. 8 in. by 4 ft. 7 in.), 
from Cghilka near Sucre, is woven in green, red, orange, pink, and white 
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us most strongly were the beautiful 
blankets which were sometimes offered 
for sale. I t seemed as if these differed 
in each locality, conforming perhaps to 
a custom of bygone days. The blankets 
we saw near Totora were of coarse 
weave, very heavy, and with wide 
stripes of subdued colors merging into 
each other and giving a pleasing rain­
bow effect. . At Sucre the stripes were 
very narrow and of many brilliant 
colors, and in one restricted locality 
heautiful genmetric designs added 
greatly to 'the attractiveness of the pat­
tern. In the vicinity of La Quiaca on 
the Argentine frontier, most of the 
blankets were made of llama's wool, 
410 

The woman, who~e dress shows her to be a chola, 
or SpaniEh and Indian half-breed, has the services 
of a full-blooded Quichua highlander in her bread 
making. The mud ovt'n was heated for several 
hours, and then the embers were raked out; after 
which small cakes of dough tossed in baked rap­
idly, not more than one minute intervening be­
tween placing in the dough and taking out the bread 

and were white with a narrow brown 
border, and fringed on all four sides. 
The fine, silky wool of the vicuna is 
made into squares or ponchos of such 
close texture that they are practically 
impermeable to rajn; they are greatly 
esteemed by their owners, who will part 
wjth them only for an exorbitant sum. 

'When market day is over, and all the 
produce from the uplands has been sold, 
the greater part of the proceeds is spent 
for ' COCl'! leaves from the lower country. 
rrhe Indians then abandon themselves 
to a night of singing, dancing, and 
drinking. The song always begins in 
a very high key, and the shrill, pen­
etrating voices of the women rise clear 
and piercing above the low drone of 
the men. There is only one tune, as 
far as I could discover, and an inter­
minable number of verses are sung to 



The vender of coca lenves squats close to her supply of the drug with her scales at hand, eyeing 
prospective customers and looking forward to the haggling that is sure to ensue. The Quichuas consume 
enormous quantities of this drug, and UEe vast areas in the cultivation of the plant 

it. Upon reaching a certain point in 
each stanza, all the singers clap their 
hands in time with the music and keep 
it up until the end of the refrain. 

The Quichuas enjoy few events so 
thoroughly as a religious festival. 
Should the celebration be in honor of 
some favorite saint, the image of the 
sacred personage is carried through the 
village streets, and even far out into the 
country, by a howling, dancing mob, 
many of whom may be masked. A 
large supply of firecrackers is usually 
taken along and these are lighted and 

thrown into the air to explode about 
the saint's head. 'lYe frequently met 
the fanatical processions on the other­
wise deserted trails, and it was always 
difficult to prevent our entire pack 
train from bolting down the steep 
mountain-side, and to protect ourselves 

A common market scene. The women equat on the ground, spread out their store of beans, pota­
toes, or other produce, in neat little piles of five centavos' worth apiece, and wait for customers. In 
weighing their wares, they use a balance with a small stone as a unit of measure 

HI 
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from the sho,,,,er of rockets and explod­
ing missiles. The band halts at each 
hovel for a drink of chicha, and then 
continues along the dusty way. 

In the vicinity of Cochabamba the 
Quichuas are rather civilized, com­
paratively speaking, owing to their 

Quiehua woman from the Upper Pilcomayo, who 
d a ily carried goat' s milk to the expedition's camp. 
Th e front. of her loose dress is tucked up for the 
walk down th e mounta in. H er shawl is fa£tened 
with Epoon-shaped pins, the only j ewelry common 
in tIle Qui('hua countr~' 

constant association with the Bolivians. 
As one goes farther toward the south, 
however, a marked change is noticeable. 
This reaches its climax in the regions 
bordering the Upper Pilcomayo. 

On one of our excursions we left the 
expedition's base at Sucre, and follow­
ing the Potosi road for a distance of 
thirty miles, made camp on the river 
bank. The bed of the Pilcomayo is 
several hundred feet wide at this point, 
and is spanned by a suspension bridge 
anchored at each end to picturesque 
towers. At the time of our visit the 
water was very low; the shallow, muddy 
stream, wending a sinuous course 
through the rock-strewn floor of the 
vall ey, was not more than fifty feet 
ar)'oss. I could not fail to be impressed 
wi th the difference in character of the 
river in the upper and the lower 
stretches of its course. H ere it was 
hemmed in by towering peaks of rock 
upon which such a light growth of 
vegetation obtains a foothold that it 
ran support only a few flocks of goats, 
and these find great difficulty in eking 
out a bare existence; lower down, it 
sweeps through the steaming pantanales 
of the Gran Chaco, and finally enters 
the Paraguay almost opposite to the 
city of Asuncion, a majestic, awe-in­
spiring river. 

As frequently occurs in semi-arid 
country, birds were very abundant; but 
there was little else to indicate the close 
proximity of other forms of life, un­
less one took into account the herds of 
goats clambering about on the ledges 
and seeming to delight in bombarding 
every one who passed below with 
showers of small stones ; or the car­
avans of burros and llamas passing 
alon o' on the broad highway. A visit 
to the top of one of the neighboring 
mOllntains, however, revealed a differ­
ent tory. Patches of green dotted the 
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isolated little depressions to which the 
name "valley" can hardly be given, 
and thin pillars of smoke ascended from 
them straight into the cloudless sky. 
After long and patient looking a small, 
stone hut set among rocks would invari­
ably be discovered, and sometimes we 
could even distinguish minute, moving 
forms which we knew were Indians. 
There, tucked away between the tower­
ing peaks they love so well, they were 
liying a life of peace and plenty, appar­
ently unmolested, and caring little about 
the existence of tIle ou tel' world. It was 
as if one tore a page from the history 
of bygone centuries, or found himself 
suddenly transferred into the midst of 
a contented, pastoral community such 
as must have existed throughout the 
vast empire before its despoliation by 
the gold-crazed invader. 

These Indians seldom come down 
into the lower country; their partiality 
for the high puna is well known - omc 
of the ancient dwellings having been 
discovered at an elevation of more than 
seventeen thou and feet-and they are 
doubtless happier in their almo t in­
accessible fa tnesses than if they lived 
nearer to their Bolivian neighbors. 

In appearance and dress these Incli­
ans differ great]y from the other mem­
bers of the tribe living in the more 
populous sections of the country. In­
stead of the more or less conventional 
attire adopted by the latter, they till 
adhere to a form of dress at least a 
part of which may date back to the days 
of Atahualpa. The women wear a 
quantity of clothing-short, full skirts 
of dark blue, and shawls of varied 
colors. The men are garbed in loose, 
white knee breeches, a gray or blue 
shirt, and belts which are neatly em­
broidered in gay colors and are very 
wide at the back 0 that they form a kind 
of sash; also they wear the inevitable 

Quichua man from the Upper Pilcomayo, wear­
ing a typical native costume : helmet-like hat of 
kin, blouse woven in a peculiar Indian pattern, 

wide loose trousers of coarse cloth, and sandals. 
His hair is braided in a long queue 

poncho, a large square of heavy cloth 
with a hole in the center through which 
the head is thrust. Strange as it may 
seem, the small children alway wear 
very long clothing, and the little girls 
waddling along in their full, almost 
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trailing skirts resemble dwarfed, aged 
women. All the wearing apparel is 
made of woolen cloth of home manu­
facture. The men permit their hair to 
grow long and braid it in a queue 
which hangs down the back. Both 
exes wear peculiar little hats made of 

some kind of skin prepared by a pro­
cess which renders it very hard: the e 
hats reminded us of-steel helmets. 'With 
the exception of huge; spoon-shaped 
pins of copper, which the women used 

The lJil:lcomamchachi is one of the official bird 
killers of the Qnichuas. Armed with a Eling, he 
spend the days in field and orchard, keeping up 
a continuous fusillade upon the birds which come 
to feed on fruit or grain . Posing for the camera 
"\\;as a new and mysterious exper ience for this lad 

to fasten their shawls, we saw no orna­
ments of metal, nor jewelry of any kind. 

The home life of these Indians i" 
tranquil and uneventful. Usually the 
little stone huts contain two or three 
room; potatoe and other produce are 
stored in one of them, and the rest arc 
used for cooking and sleeping quarters. 
In very cold weather a fire is kept 
burning day and night and all the 
occupants of a house burrow into piles 
of sheep skins and blankets close to the 
smouldering ember. 

'Ve persuaded one of the women to 
bring goat' milk to camp each morn­
ing, but to do this we had the greate t 
difficulty. Only by payment for a 
week's supply in advance could she be 
induced to perform this service. From 
past experiences with his fello,,' 
countrymen, the Quichua has learned to 
regard all stranger with apprehension. 
On frequent occasion we had the op­
portunity of observing how the average 
pai8ano treats the Indian. Should 
night overtake him on the trail, he stops 
at the neare t hovel and demands food 
and shelter for himself and his animal. . 
In the event that the owner has noth­
ing to offer, he draw his rifle or re­
volver and shoot any fowls that may be 
running about, or lacking these, a sheep 
or goat, and seizes whatever else he 
can find. Should he see an attractiye 
blanket, it is al 0 taken. In the morn­
jng a few centavo are thrown on the 
ground and he continues on hi 
journey. 

As a rule we found that if the 
Indians were treated jn a frank, honest 
manner, they were most amiable. The 
little woman we had engaged to bring 
u t:l milk trudged down from the 
mountain-top daily in faithful compli­
ance with her obligation. She brought 
chcc e al 0, and occasionally a few eggs. 
A it gradually dawned upon her that 

• 



EXTINCT GIANT BIRD OF WYOMING, CONTEMPORARY OF THE FOUR-TOED HORSE 

Re toration of the Diatryma, the skeleton of which was the most important discovery made by field parties of the American Mu eum's depart. 
ment of vertebrate palreontology in the summer of 1916. This bird was much larger than an ostrich, although not so tall, with a huge head and very 
powerful beak It was found in the Lower Eocene of Wyoming by Mr. William Stein. Restoration by Mr. Erwin S. Christman 
416 
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we were to be trusted, she became tallm­
tive and seemed to take an interest in 
our occupation. he spoke Quichua 
only, in common with the entire tribe, 
who make no attempt to learn Spanish; 
or if they are able to understand it, will 
make no effort to speak it. 

-Upon seeing a number of wood­
peckers which we had. collected, she ex­
pressed a great deal of satisfaction; for, 
according to the Indians' belief, if a 
pair of the e birds make a ne t 
near one of their houses, a member of 
the family will die within a hort 
time. The ovenbirds (Fu1'na1'ius) are 
looked upon with favor and are en­
couraged to remain in the vicinity of 
the dwellino's. hould a pair of the 
cheery singer place their huge, domed 
llest of mud near by, good fortune will 
follow in their wake; the abandoned 
ncst is used in making poul tices which 
are said to be a certain cure for a va­
riety of ailments. 

Anyone guilty of robbing a bird' 
nest will, it is supposed, become vio­
lently ill; but as birds flock to the 
plantation in such great bands that an 
appreciable amount of damage is done 
to the fruit and ripening grain, their 
increase in numbers is discouraged by 
filling many ne ts with small stones. 
After the seeds have been planted, a 
network of strings is stretched acros 
the fields, and a dead hawk suspended 
from a post in the center serves a a 
scarecrow to frighten away the maraud­
ing visitor,. When the crops ripen, a 
small boy called the pi comamchachi is 
,tationed in each plantation. He is 
armed with a sling and keeps up an 
incessant fllsillad.e of stones; fortu­
nately his aim i poor, but he uccecd 
in blling a few birds each day. 

'rhe Quichua of today leads a seden­
tary and pastoral life. His fields sup­
ply potatoes '",hich are turned into 

chufio by simply allowing them to freeze 
and dry. From the wheat which he has 
learned to cultivate, a splendid quality 
of bread is made. His flocks provide 
flesh and milk, and the wool so essential 
to his well-being in the high altitudes; 
and the tola bushes and peaty growth 
known as ya1'eia furnish an adequate 
supply of fuel. The demands of civili­
zation, however, will alter his mode of 
existence until little will remain to re­
mind us of the contented nation which 
at one time willingly bowed to the be­
neficent rule of the Children of the Sun. 

Cases of scientific specim ns on one stage of 
their long journey from Bolivia to the American 
Museum in Jew York. The three boxes weighed 
nearly two hundred pounds, but the Indian car­
ried them withollt difficulty 



A Giant Eocene Bird 
By W. D. MAT THE \V and W A L T ERG RAN G E R 

I
T is not often that a really important fos­
sil discovery is due to sheer good luck. 
Generally speaking it is the result of a 

prolonged and arduous search in a formation 
which earlier reconnoissances had shown to 
promise good results. Sometimes it is found 
early in the campaign, more often after a 
long series of disappointments or partial 
successes that try the patience of the collec­
tor. Time and again he discovers fragments 
-teeth or jaws or parts of the skeleton-that 
buoy up his hopes and give warrant for his 
expectation that sooner or later a complete 
specimen will come to light if the exposures 
hold out and he sticks stubbornly to his 
search. Sometimes in the end his persist­
ence remains unrewarded; at the close of 
the campaign he finds himself with but a 
poor return for diligent work, and must seek 
to retrieve his reputation in some other fossil 
field. Once in a while fortune befriends him, 
and he can place to his credit some new and 
splendid find which had, so to speak, no right 
to be there. 

Such a discovery, to speak frankly, was 
the giant bird skeleton 1 found by Mr. Wil­
liam Stein last summer in the Bighorn Bad 
Lands of Wyoming. But let no one suppose 
that it was a find that anybody might have 
made. Only a trained fossil hunter would 
recognize such a find if he came across it, or 
having recognized would know how to ex­
plore and collect it properly. Mr. Stein is 
an able and expert fossil collector of many 
years' experience. 

The Bighorn basin has been a well-known 
fossil region since 1881 when its riches were 
first discovered by Dr . .T. L. Wortman, at 
that time collecting for the late Professor 
Cope. In 1891 Doctor Wortman headed a 
fossil hunting expedition to the basin for 
the American Museum, and again in 1896. 

1 The principal parts of the Diatryma skeleton 
have been temporarily arranged for exhibition in 
the case in front of the elevator on the fourth 
floor. It is intended later to exhibit the original 
specimen as a panel mount in the dinosaur hall, 
next the skeletons of H esperornis and moa and 
other fossil birds. The skeleton was mostly dis­
articulated and scattered when found, and the 
bones are considerably distorted by crushing. It 
does not appear advisable to articulate the original 
specimen as an "open mount," but the bones can 
be cast and r emodeled for this purpose. 

In 1904 it was explored by the Amherst 
party under direction of Dr. F. B. Loomis. 
In 1910 Mr. Granger began a thorough and 
systematic exploration of the basin for the 
American Museum, and continued it for sev­
eral successive seasons. Practically every 
exposure of the Eocene formations had 
been thoroughly gone over in this search, 
except for two or three small areas, and the 
Museum collections were enriched by over 
one thousand specimens important enough to 
catalogue and record individually, besides 
innumerable teeth and other · fragments not 
catalogued. Practically all these fossils 
were mammals, the best of them being skulls 
and partial skeletons. By far the most 
abundant fossil is the Eohippus or four-toed 
horse, and of this the best specimen is the 
skeleton secured by Mr. Stein, which was 
fairly complete. Doctor Wortman in his 
early explorations secured two skeletons of 
the Phenacodus which are still the finest 
mammal skeletons that have ever been found 
there; and incomplete skeletons or seve:ral 
other interesting animals) Oxyrena, Corypho­
don, Pachyrena, Vassacyon, etc., have been 
found. But on the whole, skeletons are 
rarities in the Bighorn fauna, more so than 
they are in the later Eocene formations, 
where fossils are usually better preserved. 

Fossil birds moreover are exceedingly rare 
in our Eocene formations. Among the thou­
sands of specimens secured by Mr. Granger's 
parties only a half dozen or so belonged to 
birds of any kind, and of these only two 
represented birds of gigantic size. One con­
sisted of two toe bones, the other a frag­
ment from the end of the metatarsus or 
"cannon bone." These were duly described 
by Dr. Robert W. Shufeldt ancl referred to 
the same genus as a couple of equally frag­
mentary remnants found in 1874 by Profes­
sor Cope in New Mexico, and named by 
him Diatryma gigantea. 

In order to finish the work in the Bighorn 
basin, Mr. Stein was directed to search the 
small areas left unvisited, and spent about 
two months last summer in completing their 
exploration. He secured, as we expected, a 
fair collection of fos il mammals, which 
added something to our knowledge of certain 
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scarce species, and was in itself worth the 
expense of the expedition. But he was also 
so fortunate as to discover a practically 
complete skeleton of this giant bird, which 
previously had been known only from the 
fragments above mentioned. 

The skeleton is of gigantic size, equaling 
all but the largest of the extinct moas of 
New Zealand, and much exceeding any mod-

,\ 

\~ 
Reconstructed skeleton of Diatryma steini. 

The missing portions are dotted 

ern bird in bulk. It is also of very extraor­
dinary and striking proportions, with a huge 
head and massive neek, quite unlike any 
existing bird, and with an enormous high 
compressed beak. These proportions at once 
suggested that it was a relative or ancestor 
of those extinct giant birds of South Amer­
ica, Phoror"lwchos and its allies, which it 
Tesembles in size and general proportions and 
especially in the great beak. A more careful 
study of the skeleton led to the conclusion 
that in spite of this very singular resem­
blance it was not a relative of Phm'o1'ltachos, 
although perhaps of similar habits. 

The skull of Diatryrna is about 17 inches 

long, the beak 61h inches high and 9112 inches 
long. It is very short behind the beak, the 
back of the skull broad and adapted for 
powerful jaw and neck muscles, and the jaw 
als.o is very heavy and deep. The back part 
of the skull is much shorter relatively to the 
beak than in Phoro'rhachos, and the beak 
does not have the strong down-curving tip; 
the jaw is much heavier and the whole con­

struction shows a far more power­
ful bill. 

The vertebrre are extremely mas­
sive and comparatively short, as 
one might expect from the size of 
the skull. The shoulder-girdle is 
very like that of a cassowary, and 
the wings were reduced in about 
the same proportion-more than in 
the ostrich or rhea, but not so 
much as in the moa, where there is 
no trace of them left. The body 
and hind limbs had much the same 
general proportions as in the moas, 
much bulkier but not materially 
higher in the back than a big mod­
ern ostrich, an d on account of the 
short neck the head was not so 
·high. 

Our Diatryma must have been 
a truly magnificent bird-much 
bigger than an ostrich though not 
so tall, and more impressive be­
cause of the huge head and thick 
neck. 

The discovery of this skeleton, 
practically complete and for an 
Eocene fossil unusually well pre­
served, is one of the few really im-

portant discoveries which have been made 
among fossil birds. Its exact relationships 
and the eviuence that it affords as to the 
evolution and phylogeny of the birds, are 
discussed in an article in the May, 1917, Mu­
seum B'tllletin. It does not appeal' to be 
closely related to any other known bird, living 
or extinct, but, like Phororhachos, it belongs 
to the Euornithes or modernized birds, and is 
not related to any of the great ground birds, 
living or extinct, although resembling them 
in body and legs. Its nearest living relative 
appears to be the seriema of South America, 
which in its turn is related to the cranes. 



Museum Notes 

SINCE the last issue of the JOURNAL, the 
following persons have become members of 
the Museum: 

Life Members, MESSRS. JAMES H. BARR 
and MOREAU DELANO. 

Annual Members, MRS. AUGUSTINE J. 
WILSON, the REV. JAMES B. IES, Ph.D., DR. 
H . R HARDTMAYER and MESSRS. JAMES 
LANE ALLEN, LEROY V. ALLEN, T . B. DE 
, rINNE, G. PAGEKS'rECHER, PHILIP B. RICE, 
CHAS. J. STEvENo'r and EMIL ,\TINTER. 

DR. EDl\fU D O. HOVEY, curator of the de­
partment of geology and invertebrate palreon­
tology, has retnrned to the American Mu­
seum after an absenc~ of b,-o years in the 
Arctic "with the Crocker J..Jand Expedition, 
which he joined in 1915. During his resi­
dence in the north Dr. Hovey carried on R, 

valuable series of observations on the action 
of glaciers and the sea ice; on the physiog­
raphy of the country, particularly of the 
region from Cape York to Etah; and on the 
Q'eology of Parkersnow Bay and the vicinity 
of Cape Parry. Five months and two days 
,,-ere consumed in the return trip from Etah 
to New York City, although every possible 
means was used to hasten the journey. De­
lays were due wholly to weather and war 
eOllditions. Dr. Hovey arrived in this city 
on the same day that the "Neptune," com­
manded by Captain Robert A . Bartlett, 
reached Sidney, Nova Scotia, bringing the 
remainder of the exploring party and the col­
lections from Etah. The four hundred boxes 
of speeimens were forwarded by rail from 
Sidney to New York, where they are now ill 
process of distribution in the American Mu­
seum. They comprise a rich series of zoolog­
ical, botanical, ornithological, etlmologicaJ, 
and al'chreological specimens. 

AT a meeting of the executive committee 
of the board of trustees of the American Mu­
seum held on June 20, Captain Robert A. 
Bartlett was made a life member of the 
American Museum of Natural History, in 
appreciation of his contributions to science 
through his Arctic work. Captain Bartlett 
has brought to a successful and speedy ter­
mination the hazardous voyage of the "N ep­
tUlle," which was undertaken early in July as 
a third attempt to rescue the members of the 

Crocker Land Expedition, so long marooned 
at Etah. 

EXCEPT for some prospecting work in a 
new section of the great quarry at Agate, 

ebraska, no field expeditions were under­
taken this summer by the department of ver­
tebrate palreontology. In lieu of field work 
preparation and researche upon the collec­
tion "-ere continued through the summer. A 
fiue series of skeletons of duck-billed dino­
saUl'S has been prepared and the specimens 
are being made ready for installation, to add 
to the exhibit of this group. Mr. Barnum 
Brown's recent explorations in the Cretaceous 
formations of Alberta and Montana have 
brought to light an unsuspected diversity of 
types among the dinosaurs belonging to this 
group. The common duck-billed dinosaur 
T1'achodon had long been known to science, 
and is represented in our exhibits by the 
O'roup of two skeletons and the "dinosaur 
mummy." Eight different genera of this 
group, very diverse in the shape of the skull, 
are represented in the skeletons and skull 
now being prepared or already on exhibition. 

A census of the skeletons of extinct ani­
mals in the Museum shows that there are at 
present on exhibition ninety-three original 
complete skeletons of fossil vertebrates ex­
clusive of fish besides five casts of skeletons. 
'1' 11 ere are in preparation or ready for 
mounting forty-six additional complete skele­
tons, besides others that have not yet been 
extracted from the matrix but are believed 
to be more or less complete. Of these 144 
skeletons, 91 are extinct mammals, 40 are 
extinct reptiles, 10 are extinct birds, and 3 
are amphibians. 

MR. ROLLO BECK, who has been in charge 
of the Brewster-Sanford Expedition, has just 
returned from South America, where he has 
been collecting birds since the fall of 1912. 
4 early eight thousand bird specimens were 
secured, including some rare species not pre­
viously collected. Amollg his many photo­
graphs, a series of the shearwater, a bird 
common off the coast of California and as 
far north as the Aleutian Island , was taken 
near Cape Horn. 

A NEW habitat group just placed on exhi­
bition portrays a buck, a doe, and a fawn at 

419 



420 TIlE AMERICAN MUSEU~1I1. JOURNAL 

the edge of a clearing in the Adirondack 
forests. They stand in tall grass near a 
clump of alders, with a suggestion of wood­
lands beyond. A skillful adjustment of 
lighting gives the effect of fading sunset. 
The specimens of Virginia deer, used by the 
courtesy of Colonel Franklin Brandreth and 
Mr. Frederick Potter, were obtained by Mr. 
Roy C" Andrews on the preserve of these 
gentlemen in the Adirondacks. They were 
mounted by Mr. Walter Escherich. The 
foreground was planned and executed by 
Mr. Albert E. Butler, and the background, 
showing the locality where the animals were 
taken, was painted by Mr. Hobart Nichols 
after a sketch by Mr. Courtenay Brandreth. 
A description of the field work for this group 
was given by Mr. Andrews in the December 
JOURNAL, 1915. A photograph of a portion 
of the group is presented as the cover design 
for this issue of the J OURN AI,. 

SINCE the last issue of the JOURNAL sev­
eral names have been added to the list of 
American Museum men in mHitary service. 
The department of mammalogy and ornithol­
ogy feels particularly crippled in the loss of 
five of its assistants, Messrs. H. E . Anthony, 
James P. Chapin, Ludlow Griscom, L. E. 
Miller, and Carlos D. Empie, all at present in 
the officers' training camp at Plattsburg. 
Mr. Russell S. Matthew awaits appointment 
after seven weeks of training. Mr. Howarth 
S. Boyle has already left for France in a 
Red Cross contingent, expecting to be as­
signed to some naval base hospital. Mr. 
Joseph S. McGarty is in the 71st Regiment 
of the National Guard. 

PROFESSOR C-E. A. WINSLOW, curator of 
the department of public health, left New 
York for Russia on June 29 with the Billings 
Red Cross Commission. The headquarters of 
the Commission are at Moscow. 

THE value to the country of the corn crop 
is being emphasized in the food exhibit in 
the foyer of the Museum by presenting scores 
of ways in which this chief of American 
cereals may be used in the home. The Corn 
Products Refining Company has presented to 
the Museum twenty-two products made from 
corn. Among these are various starches used 
for jellies, pudding , pie filling, and sauces; 
the syrups and sugars for confectionery, pre­
serves, jams, and jellies; and the oils used 

for general eooking, pastry, and salads. 
Great quantities of gluten and oil cake, be­
sides corn meal, are used for feeding cattle, 
thus indirectly contributing to our food sup­
ply. Aside from their food value, corn prod­
ucts have a large place in the arts and indus­
tries. }'rom corn oil are made leather, 
rubber, paints, and varnishes; the starches 
are used for laundry purposes, for "sizes" in 
textile and paper industries, and for soaps 
and adhesives; the syrups and sugars are 
used in tanning, . in shoe polishes, hair tonics, 
chewing tobacco, and in the manufacture of 
lactic acid and vinegar. 

AN attractive addition to the food exhibit 
in the foyer of the Museum has been do­
nated by Mr. M. J. Roth, of the Plastic Art 
Novelty and Specialty Company, New York, 
in the form of 74 models of 100-calorie por­
tions of food. 'l'he models were made by 
Mr. Christian Jaeger. 

A REVISED and popular edition of the 
handbook issued in connection with the Food 
and Health Exhibit has been brought out 
under the title Health in War and Peace 
and has been placed on the news stands for 
distribution at a nominal price. It is de­
signed to acquaint the soldier, and also the 
general public, with all the proper precau­
tions against the variou causes of poor 
health. 

AN addition to the handbook series of the 
American Museum is A.ncient Civilizations 
of Mexico and Central A.merica, by Herbert 
J. Spin den, assistant curator of anthropol­
ogy. As stated in the preface, the book is 
intended as a general commentary on the his­
tory of the Indians of Mexico and Central 
America, and an explanation of the more 
important phases of their ancient life and 
arts. The book covers 238 pages and con­
tains 44 plates and 222 text figures. 

MR. RUSSELL J. COLES, who has recently 
returned from a ten weeks' motor boat cruise 
off the coast of North Carolina, spoke in the 
Board Room of the American Mu eum on 
September 1, before Colonel Theodore Roose­
velt, Dr. F . S. Luther, pre ident of Trinity 
College, Hartford, Conn., Dr. F . A. Lucas, 
director of the American Mu 'enm, and 
others interested in food conservation, on the 
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subject of the high nutritive value of 
sharks, rays, and other varieties of fish not 
hitherto consumed by man on account of long 
standing prejudice against them. Mr. Coles 
made exhaustive tests of the dietary uses of 
many kinds of fish during his cruise. He 
found in all eighteen species of sharks . and 
rays which he pronounced delicious in flavor 
and very digestible. The average shark is 
not the scavenger and eater of human flesh 
that many believe it to be, but leads an exem­
plary life and is sometimes very fastidious in 
its choice of food, as in the case of the ham­
merhead shark, which subsists almost entirely 
on Spanish mackerel. Another variety follows 
the great schools of sting rays, which are 
themselves excellent food. The results of 
these experiments were sent to the United 
States Bureau of Fisheries, Washington, 
D. C., together with samples of the fish, both 
salted and fresh. Through a new process for 
tanning, the hide of sharks can now be made 
into leather, an important consideration in 
these days when the problem of shoes for our 
soldiers is becoming more serious. 

'fHE first reports on the fishes of the 
American Museum Congo Expedition are now 
in proof. These include a systematic account 
of the fresh-water species, in which twenty­
nine new forms are described and figured. 
Thirteen characteristic Congo fishes are illus­
b'ated in color from sketches made in the 
field by Mr. Chapin. It is seldom that life 
colors of fishes from remote regions can be 
shown so authoritatively, and both artist and 
engraver have contributed to make this one 
of the most attractive features of the re­
ports. Some very interesting structures have 
been discovered in the skull of Hydrocyon. 
The tooth form of that genus seems to link 
it with Cretaceons fish-teeth, the relationship 
of which up to now has been a riddle. The 
rich material of the Congo fish collection 
offers fields for morphological and other 
studies as yet untouched. Fossil material 
from twelve hundred miles inland forms the 
basis of an interesting short paper. 

To the co1lection of eggs in the bird hall 
of the Ameriean Museum has been added 
that of a gigantic ostrich (St1'uthiolithus 
chersonensis) of the Pleistocene period. This 
egg was found in the province of Honan, 
China, in June, 1915, by a Chinese peasant 
who saw it protruding from the bank of the 

Yellow River. The specimen is in perfect 
condition, the best of its kind in the world, 
there being but two other eggs of this fossil 
ostrich in existence. Of the great bird which 
laid the eggs not even a bone has ever been 
found. The shell has a capacity of more 
than two quarts, equal to about forty hen's 
eggs. 

THE delicious small food fish, L eiostomus 
xanthuTU8, called "lafayette" near New York 
City, and ,vhich in occasional years like the 
present invades the harbors and rivers in 
such numbers that thousands of metropolis 
dwellers obtain pleasure in angling for it, 
belongs to the drum or weakfish family. 
Members of this family-among them the 
esteemed kingfish and big channel bass-fre­
quent sandy shores, being especially plentiful 
southward, and almost without exception are 
good food fishes. They make grunting or 
croaking sounds, from which characteristic 
several have received their common names. 
Lying at anchor on a quiet evening in some 
southern bay, one at times hears the "wop," 
"wop" of a school of the big sea drum, as 
though they were calling to one another as 
they swim under the boat. The family has a 
single fresh-water species in the Mississippi 
Valley. 

THE demand for the three series of public 
health charts illustrating "The Spread and 
Prevention of Communicable Disease," "In­
sects as Carriers of Disease," and "Bacteria 
and Their Work in the World," prepared by 
the departments of public health and public 
education of the American Museum, has been 
so great as to necessitate publication of a 
new edition in order to supply all the public 
schools of the city. The set consists of fif­
teen wall charts, made on heavy white paper 
backed by cloth and bound with tin at top 
and bottom. The charts are fully labeled, 
and in addition a booklet of information 
accompanies each set. These will be loaned 
to the schools of Greater New York without 
charge. 

THE Nicaragua Expedition, in charge of 
Mr. W. DeW. Miller, assistant curator in the 
ornithological department, left New York 
February 18, arriving at Corinto on the Pa­
cific coast of Nicaragua March 7. Mr. Lud­
low Griscom accompanied the expeditjon as 
assistant. Mr. William B. Richardson, who 
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has lived in Nicaragua for twenty-five yearf:, 
met the expedition at Corinto and remained 
with it throughout the trip. The various 
faunal regions of Nicaragua were visited, in­
cluding the pine forest of the northern high­
lands, the tropical fore t, and two volcanoes, 
Mombacho and EI Viejo. A collection of 
1170 bird skins was made. This adds about 
ninety species to the Nicaragua collections 
in the American Museum, received in former 
years from Mr. Richardson, and includes 
thirty species not heretofore recorded from 
Nicaragua . . The American Museum now has 
the most complete collection of Nicaragua 
birds in the world. 

MR. Roy C. ANDREWS reports to the Amer­
ican Museum that the Asiatic Zoological Ex­
pedition will return to New York about the 
end of September, bdnging the largest col­
lection of rare animals which has ever been 
assembled from China. Special features of 
the collections are the gorals and serows, 
tI'ange mammals resembling the goat and 

the antelope. 'l'he expedition, of which Mr. 
Andrews is in charge, has been working in 
the province of Yunnan, China-in remote 
regions where no white man had ever been 
een before the explorer and his party ar­

rived. In Yunnan, two thousand miles 
have been covered on horseback and camps 
have been made in 107 different localities, 
varying from fifteen hundred to seventeen 
thousand feet elevation. Mrs. Andrews, who 
accompanied the expedition as the official 
photographer, has obtained natural color 
photographs, including views of the great 
gorge of the Yangtze River, which in some 
parts can be compared for grandeur with the 
Grand Canon of North America. 

DR . .J. BEQUAERT has resumed his former 
work in the department of invertebrate zool­
ogy, after an absence of three months, dur­
ing which he crossed the continent as a mem­
ber of the Cornell Biological Expedition. 
This transcontinental tour was arranged by 
Prof . .J. Chester Bradley of Cornell Univer­
sity, with the cooperation of Dr. A. H. 
Wright, for the purpose of collecting and 
studying the fauna and flora of the country. 
The efpedition was unique inasmuch as it 
was the first attempt to use automobile 
transportation for a collecting trip on a 
large scale. The expedition left Ithaca, New 
York, May 24, and reached San Diego, Ca li-

fornia, August 14. More than six thousand 
miles were covered by the three cars and the 
two-wheel traile'r of the expedition. The 
party included, at its maximum, thirteen 
members. 

DR. HERMAN K . HAEBERLIN has been ap­
pointed assistant in anthropology in the 
American Museum. He holds at the same 
time a position in the department of anthro­
pology of Columbia University and is to act 
as guide to the Museum for anthropological 
students at Columbia and Barnard. The ap­
pointment was made through a desire to 
bring about a closer cooperation between 
anthropological instruction in the two insti­
tutions and a wider use of the wealth of 
illustrative material in the American Mu­
sellIn. 

THE initial number of the International 
Journal of A me1'i,can Ling1£istics, a quar­
terly edited by Franz Boas and Pliny Earle 
Goddard, appeared in .July. This journal, 
which is of particular importance to students 
of linguistics, will be devoted to the study 
of American aboriginal languages. 

A SERIES of lectures delivered by Dr. Rob­
ert H. Lowie for the department of anthro­
pology of the American Museum during the 
early part of 1917 has been published in 
book form under the title Culture and Eth­
nology. The object of the work is to ac­
quaint the layman with some of the result 
of modern ethnological work. 

IN recognition of his gifts of moving pic­
ture films covering zoological subjects, Mr. 
Raymontl L . Ditmars was elected by the 
board of trustees a a Hfe member of the 
American Museum. MI'. George B. Hopkins 
was made a patron for his generou cou­
tribution to the building fund. 

A COMPLETE revision of the lecture courses 
given under the direction of the department 
of public education of the American Mu­
seum is planned for this season. Instead of 
condensing the work into the short period of 
six weeks according to previous practice, lec­
tures will be given twice a week through a 
period extending from the middle of Octo­
ber to the middle of .January. On Mondays 
.the subjects will be taken from geography 
and natural history, on 'l'hursdays from 
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United States hi tory. The geography and 
natural history eourse will include the fol­
lowing : Chief Cities and Countries of the 
World, 5 lectures ; Natural History Stories, 
4 lectures; Physical Geography and Astron­
omy, 3 lectures. Subjects for the United 
States history course will be: Discoverers 
of the New World, 2 lectures; Old and Mod­
ern New York, 4 lectures; Colonial History, 
4: lectures; Current Events, 2 lectures. 

MR. Roy W. MrNER, of the department of 
invertebrate zoology, spent the greater part 
of July and August in the marine biological 
la boratory at Woods Hole, Massachusetts, 
for the purpose of studying marine inverte­
brates with especial reference to procuring 
observations, sketches, and other data for the 
construction of a "sound bottom group," 
based upon the invertebrate fauna and sea 
flora of the bottom of Vineyard Sound, in 
the neighborhood of the Devil's Bridge, off 
Gay Head, Massachusetts. This is to be an­
other unit in the series of window groups 
which are being" installed in the Darwin hall. 
Mr. Miner was assisted in this work by 
Messrs. Shimotori, H. Mueller, and C. E. 
Olsen, as preparators. 

A SERIES of indoor and outdoor gatherings 
for the purpose of discussing the conserva­
tion of New York State's natural resources, 
particularly the vast forests of the Adiron­
dacks, was held at the Lake Placid Club 
from September 4 to 8. This "forest week" 
was conducted under the auspices of the New 
York State Forestry AS::lodation, of which 
Mr. Herbert S. Carpenter is president, in 
cooperation with the State Conservation 
Commission, the New York State College of 
Forestry at Syracuse, the forestry depart­
ment at Cornell University, and the Lake 
Placid Club. An interesting prelude to the 
business of the conference was an Indian 
council fire on the first evening, followed by 
"Indian Day" with speeches by Seneca and. 
Iroquois Indians. The afternoon sessions of 
the conference were devoted to field trips to 
places of interest in the vicinity under the 
direction of well-known botanists, foresters, 
and geologists. 

THE American Museum War Relief Asso­
ciation in its Red Cross and Navy League 
branches has made a creditable showing for 
the three months ending AuO'u t 31, as the 

display in Memorial Hall attests. During 
this period sewers and knitters turned out 
245 separate p ieces, consisting of 61 surgical 
shirts, 55 pairs of pajamas, 12 sweaters, 16 
scarfs, and 23 pairs of wristlets. An appeal 
made to the men of the Museum by the Sol­
diers' Aid Committee brought a generous 
re ponse from many, and with a portion of 
the funds thus secured three of the soldiers 
from the American Museum have been sup­
plied with small outfits of useful articles. 
It is the wish of the Association to keep in 
touch with all of the American Museum men 
who have been called into military service 
and to supply them as far as possible with 
things they may need. 

AN important exhibit of human crania, 
with much information of value to students 
and those intere ted in anthropology, has 
been installed in the southwest wing of the 
Museum on the second floor, under the super­
vision of Mr. Louis R. Sullivan, assistant in 
somatology. This exhibit aims to point out 
some of the principal measurements and in­
dices in which the various races of man 
differ from one another. The method of pro­
cedure for taking each measurement is indi­
cated and the differences illustrated by typi­
cal skulls. One section is devoted to the 
descriptive features and elementary anatomy 
of the skull. Two charts introduced into the 
exhibit give a short history of craniometry 
and an explanation of the measuring points 
on the skull. 

MR. HARRY WATKINS, a member of the 
American Museum's recent zoological expedi­
tion in Peru, which, in cooperation with the 
National Geographic Society and Yale Uni­
versity, made a biological reconnaissance in 
the Urubamba Canon, is continuing the 
work of this expedition in an attempt to dis­
cover whether the divide between the Titi­
cacan and Amazonian drainage at La Raya 
exercises any influence on the distribution of 
bird life in that region. In prosecuting his 
researches from La Raya to Urubamba, he 
will complete the survey of the Urubamba 
region. 

AN American Museum exhibit of interna­
tional fame is the series of horse sk~letons 
mounted by Mr. S. H. Chubb and installed 
in the hall of the age of man. The series at 
present includes the skeletons of the draught 
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horse at rest and in motion, the full-grown 
Shetland pony grazing, the Arabian stallion 
on the alert, and the race horse in action, all 
of which show a spirit and vivacity resulting 
from the most painstaking and exact atten­
tion to all niceties jn the mechanics of 
bodily movement. It is now proposed to 
make the series more complete by the addi­
tion of the skeleton of a trotter, the distinc­
tive American type of fast horse. In this 
connection Mr. Chubb recently spent three 
weeks at Cuba, New York, on the estate of 
Mr. Frederick B. Simpson, making a large 
series of photographic studies of the motions 
of "McKinney," a well-known trotting horse, 
which has been presented to the Museum by 
Mr. Simpson. 

I N 1904, the late Dr. Daniel Giraud Elliot 
published in the zoological series of the 
Field Museum of Chicago A Check-List of 
the Mammals of the North American Conti­
nent, the West Indies, and the Neighboring 
Seas. Shortly before his death in 1915, he 
prepared the manuscript for a supplement to 
this work, carrying the subject to about the 
end of the year 1914. This manuscript, sub­
mitted by his daughter, Miss Margaret H. 
:Bmiot, to the authorities of the American 
Museum of Natural History for publication, 
at her expense, has recently appeared as a 
Museum monograph, a volume of 192 pages, 
i sued und r the editorship of Dr. J. A. 
Allen. 

A MONOGRAPH of 215 pages recently issued 
by the American Museum contains a bibliog­
raphy of the scientific publications of Dr. 
Joel Asaph Allen. A photogravure frontis­
piece shows Dr. Allen as he appeared in 
1885, the year in which he became associated 
with the Museum. The first forty-three pages 
of the volume are devoted to brief autobio­
graphical remarks: the story of his boyhood 
days, with interesting personal experiences 
leading up to his life work, followed with de­
scriptions of collecting trips taken in the 
period from 1865 to 1873, embracing expedi­
tions to Brazil with Agassiz in 1865, to the 
Middle West in 1867, to eastern Florida in 
1868, to the Great Plains and Rocky Moun­
tains in 1871, and to the Yellowstone in 1873. 
The extensive bibliography which occupies 
the rest of the volume hows the results of 
his researches to have been published under 
1453 titl es covering: mammals, 271; birds, 

966; reptiles, 5; zoogeography, 22; nomen­
clature, 35; biography, 134; miscellaneous, 
20. 

THROUGH the generosity of Mr. Ogden 
Mills, the Library of the Museum has been 
enabled to purchase additional monographs 
by John Gould needed for the completion of 
the series. The volumes included in the pur­
chase are: A Monogmph of the Macro­
podidw, or Family of Kangm"oos, 1841-2; 
Supplement to the Monograph of the Trochil­
idre j The Birds of Asia, in seven volumes, 
1850-83; Mammals of Austmlia, in three 
volumes, 1845- 63; A Century of Birds from 
the Himalaya Mountains, 1832; and A 
Monograph of the Pittidre, 1880-81. The 
volumes are handsomely illustrated with 
many hand-colored plates. They form a 
valuable addition to the resources of the Li­
brary, inasmuch as they are now exceedingly 
rare. 

A REMARKABLE mummy, which wa discov­
ered in 1903 in an ancient cliff dwelling in 
the Tularosa Mountains of western New 
Mexico, has recently come into the posses­
sion of the department of anthropology of 
the American Museum, presented by Dr. S. 
M. Strong, now of the Medical Corps of the 
United States Army at Atlanta, Georgia. 
The cliff dwelling from which the mummy 
was taken was situated in a cave some two 
hundred feet above the bed of a canon. The 
finder dug down into this cave to a depth of 
about nine feet, through six feet of loose 
debris above three different hou e floors, de­
noting successive periods of occupation. 
Under the third floor he came upon the body, 
which was in almost perfect condition, lying 
with head to the east and hands crossed 
upon the breast, the thighs bent upon the 
abdomen and the legs flexed. The mummy 
was wrapped in three blankets woven of 
rabbit skins, and beside it were thirteen 
pieces of decorated pottery, some stone axes, 
spear and arrow heads, and a gourd con­
taining a handful of parched corn. In one 
hand the mummy held a stone pipe and in 
the other a tobacco pouch, while on the 
wrists were bracelets of bone and shell. An 
earthen pot had been inverted over the head, 
which is covered with reddish brown hair 
about eleven inches long. The fur blankets 
are said to illu trate one of the very oldest 
known forms of weaving. 

J 
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The American Museum of Natural History 
Its Work, Membership, and Publications 

The American Museum of Natural History was founded and incorporated in 
] 8G9 for the purpose of establishing a :Museum and Library of Natural History; 
of encouraging and developing the study of Natural Science; of advancing the 
general kno,dedge of kindred subjects, and to that end, of furnishing popular 
instruction. 

The :Museum building is erected and largely maintained by New York City, 
funds derived from issues of corporate stock providing for the construction of sec­
tions from time to time and also for cases, while an annual appropriation is made 
for heating, lighting, the repair of the building and its general care and super­
vision. 

The Museum is open free to the public every day in the year; on week days 
from 9 A.~L to 5 P.M., on Sundays from 1 to 5 r.l\I. 

The Museum not only maintains exhibits in anthropology and natural history, 
including the famous habitat groups, designed especially to interest and instruct 
the public, but also its library of 70,000 volumes on natural history, ethnology 
and travel is used by the public as a reference library. 

The educational work of the Museum is carried on also by numerous lectures 
to children, special series of lectures to the blind, provided for by the Thorne 
Memorial lhmd, and the issue to public sch.ools of collections and lantern slides 
illustrating various branches of nature study. There are in addition special series 
of evening lectures for Members in the fall and spring of each year, and on Satur­
day mornings lectures for the children of Members. Among those who have 
appeared in these lecture courses are Admiral Peary, Dean 'Vorcester, Sir John 
Murray, Vilhj:Umur Steiansson, the Prince of :Monaco, and Theodore Roosevelt. 
The following are the statistics for the year 191G : 

Visitors at the If useum 
Attendance at Lectures 
Lantern Slides Sent out for Use in Schools 
School Children Reached by Nature Study Collections 

Membership 

847,G75 
9G,353 
38,912 

. 1,118,000 

For the purchase or collection of specimens and their preparation, for research, 
publication, and add itions to the library, the Museum is dependent on its endow­
ment fund and its friends. The latter contribute either by direct subscriptions 
or through the fund derived from the dues of Members, and this Membership 
Fund is of particular importance from the fact that it may be devoted to such 
purposes as the Trustees may deem most important, including the publication of 
the JOURNAL. There are now more than four thousand Members of the Museum 
,,·ho are contributing to this work. If you believe that the Museum is doing a use­
ful service to science and to education, the Trustees invite you to lend your sup­
port by becoming a l\[ember. 
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The various Classes of Resident Membership are as follows: 

Annual Member (annually) 
Sustaining Member (annually) 
Life Member 
Fellow 
Patron 
Associate Benefactor 
Associate Founder 
Benefactor· 

They have the following privileges: 

An Annual Pass admitting to the Members' Room 

$10 
25 

100 
500 

1,000 
10,000 
25,000 
50,000 

Complimentary tickets admitting to the Members' Room for distribution to 
their friends 

Services of the Instructor for guidance through the Museum 
Two course tickets to Spring Lectures 
Two course tickets to Autumn Lectures 
C1).rrent numbers of all Guide Leaflets on request 
Complimentary copies of the AMERICAN MUSEUl\I JOURNAL 

~ssociate ~ennbership 

In order that those not living in New York City may associate with the :Mu­
seum and its work, the class of Associate Members was established in 1916. These 
:Members have the following privileges: 

Current issues of the AMERICAN MUSEUM JOuRNAL-a popular illustrated 
magazine of science, travel, exploration, and discovery, published monthly 
from October to May (eight numbers annually), the volume beginning in 
January . 

A complimentary copy of the President's Annual Report, giving a complete 
list of all Members 

An Annual Pass admitting to the Members' Room. This large tower room 
on the third floor of the building, open every day in the year, is given over 
exclusively to Members, and is equipped with every comfort for rest, read­
ing, and correspondence 

Two complimentary tickets admitting to the Members' Room for distribution 
by Members to their friends 

The services of an Instructor for guidance when visiting the Museum 

All classes of Members receive the AMERICAN MUSEUM: JOUR AL, which is a 
magazine issued primarily to keep members in touch with the activities of the 
Museum as depicted by pen and camera; also to furnish Members with reliable 
information of the most recent developments in the field of natural science. It 
takes the reader into every part of the world with great explorers; it contains 
authoritative and popular articles by men who are actually doing the work of ex­
ploration and research, and articles of current interest by men who are distin­
guished among scientists of the day. It takes the reader behind the scenes in the 
Museum to see sculptors and preparators modeling some jungle beast or creating 
a panorama of animal life. It shows how the results of these discoveries and 
labors are presented to the million public school children through the Museum 
Extension Syc:::tem. In brief it is a medium for the dissemination of the idea to 
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which the Museum itself is dedicated-namely, that without deepening apprecia­
tion of nature, no peop e can attain to the highest grades of knowledge and worth. 

Publications of the Museum 
The Scientific Publications of the Museum comprise the kl emoi1's, Bulletin 

and Anthropological Papers, the Memoirs, and Bulletin edited by .T. A. Al1en, the 
Anthropological Papers by Clark W"issler. These publications cover the field and 
laboratory researches of the institution. 

The Popular Scientific Publications of the Museum comprise the l-I andbooks, 
Leaflets, and General Guide, edited by Frederic A. Lucas, and the .TouRNAI., edited 
by Mary Oynthia Dickerson. 

POPULAR SCIENTIFIC PUBLICATIONS 

HANDBOOKS 
NORTH AMERICAN INDIANS OF THE PLAINS 

By CLARK WISSLER, PH.D. Paper, 25 cents; cloth, 50 cents 
INDIANS OF THE SOUTHWEST 

By PTJINY EARLE GODDARD, PH.D. Paper, 25 cents; cloth, 50 cents 
ANIMALS OF THE PAST 

By FREDERIC A. LUCAS, Sc.D. Paper, 35 cents 
DINOSAURS 

By W. D. MATTHEW, PH.D. Price, 25 cents 
T EACHERS' HANDBOOK, PART I , THE NORTH AME RICAN 
INDIAN COLLECTION 

By ANN E. THOMAS, PI-LB. Price, 10 ~p.nts 
T REES AND FORESTRY 

By MARY OYNTHIA DICKERSON 
A new edition in course of preparation. 

HEALTH IN WAR AND PEACE 
By C-E. A. \VIN LOW, M.S ., M.A. Price, 25 cents 

ANCIENT CIVILIZATIONS OF MEXICO AND CENTRAL AMERICA 
By HERBERT J . SPINDE ,PH.D. Cloth. Price, 75 cents 

ILLUSTRATED GUIDE LEAFLETS 
T HE COLLECTION OF MINERALS 

By LoUIS P. GRATACAP, A.M. Price,5 cents 
NORTH AMERICAN RUMINANTS 

By J. A. ALLEN, PH.D. Price, 10 centR 
THE ANCIENT BASKET MAKERS OF SOUTHEAST ERN UTAH 

By GEORGE H. PEPPER Price, 10 cents 
THE MUSICAL INSTRUMENTS OF THE INCAS 

By CHARLES W. MEAD Price, 10 cents 
THE SAGINAW VALLEY COLLECTION 

By HARIJAN 1. Sl\UTH Price, 10 cents 
PERUVIAN MUMMIES 

By CHARLES W. MEAD Price, 10 cents 
THE METEORITES IN THE FOYER OF THE AMERICAN 
MUSEUM OF NATURAL HISTORY 

By EDMUNn OTIS HOVEY, PH.D. Price, ] 0 cents 
PERUVIAN ART 

By CHARLES W. MEAD Price, 10 cents 
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SYLLABUS GUIDE TO PUBLIC HEALTH EXHIBITS IN 
THE AMERICAN MUSEUM OF NATURAL HISTORY 
By LAWRENCE V. COLEMAN Price, 10 cents 
THE HABITAT GROUPS OF NORTH AMERICAN BIRDS 

By FRANK M. CHAPMAN, Sc.D. Price, 25 cents 
Second edition issued May, 1916. 

THE INDIANS OF MANHATTAN ISLAND AND VICINITY 
By ALANSON SKINNER Price, 20 cents 

PLANT FORMS IN WAX 
By E. C. B. FASSETT Price, 10 cents 

THE EVOLUTION OF THE HORSE 
By W. D. MATTHEW, PH.D. Price, 20 cents 

MAMMOTHS AND MASTODONS 
By W. D. MATTHEW, PH.D. Price, 10 cents 

HOW TO COLLECT AND PRESERVE INSECTS 
By FRANK E. LUTZ, PH.D. Price, 10 cents 

OUR COMMON BUTTERFLIES 
By FRANK E. LUTZ, PH.D., AND F. E. WATSON Price, 15 cents 

THE BIG TREE AND ITS STORY Price, 10 cents 
THE INSECT GALLS OF THE VICINITY OF NEW YORK CITY 

By Wn,LIAM BEUTENMULIJER Price, 15 cents 

SOME REPRINTS 
THE GROUND SLOTH GROUP 

By W. D. MATTHEW, PH.D. 
THE WHARF PILE GROUP 

By Roy W. MINER, A.B. 
THE SEA WORM GROUP 

By Roy W. MINER, A.B. 
THE ANCESTRY OF THE EDENTATES 

By W. D. MATTI-lEW, PH.D. 
HEREDITY AND SEX 

By FRANK E. I.,IUTZ, PH.D. 
THE STORY OF MUSEUM GROUPS 

By FREDERIC A. LUCAS, Sc.D. 
THE NEW AFRICAN HALL 

By CARTJ E. AKELEY 

Price, 5 cents 

Price, 5 cents 

Price, 10 cents 

Price, 5 cents 

Price, 10 cents 

Price, 10 cents 

Price, 5 cents 

ILLUSTRATED GUIDE TO THE COLLECTIONS 

New edition issued August, 1916, 136 page.s, 75 illustrations, many full page. 
Price, 25 cents 

KEY TO BUILDING AND COLLECTIONS Price, 5 cents 
SOUVENIR STAMP ALBUM 

A series of 100 subjects printed from four color plates, each stamp 21j8 x 3 
inches. Sold in sets of 15 stamps for 10 cents. Album providing space for 
the entire series including 10 stamps, 15 cents. Album and complete series 
of 6 sets of stamps, 75 cents; postage, 4 cents. 

GUIDE TO THE NATURE TREASURES OF NEW YORK CITY 


