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IHENRY D. ABBOT
District Manaokr

United States Shipping Board
EMERGENCY FLEET CORPORATION

NEW ENGLAND DISTRICT

510 FIDELITY TRUST BUILDING
BOSTON, MASS.

May 5, 1919

•

Pr« C« H. Merrlam,
1919 Sixteenth Street,
Washington, D.C.

My dear Doctor:

The special esqpress train which carried the. keys to

Arabella doim to Florida apparently met with an accident
on the second floor of 23 Berkeley Street as I foiuid the
keys in the pocket of a suit hanging in my closet this
morning* I am enclosing then and hope that they will have
better success in reaching their destination on this trial*

The matter of waterproofing the concrete slab and the
surrounding brickwork has not been forgotten, and after look-
ing the matter up in several places I find that the consensus
of opinion for treatment of old concrete seems to favor the
following proportions of alum and soap: Soap solution: To
each gallon of water add two to two and one quarter pounds of
cheap hard soap» The soap should be thorou^ly dissolved and
the solution should be applied boiling hot after brushing off
surface dirt from the concrete and briclswork which should be
thoroughly dry and if possible warm from the sun# Alum solut-
ion: To each gallon of water add one pound of common cheap
alum, ipply the soap solution first, being careful to work up
as little lather as possible and allowing it to penetrate as
thogoughly as possible* Let the application stand for twenty-
four hours and then apply the alum mixture in the same way al-
though it is not necessary to have it quite as hot as the soap
solution* After another wait of twenty-four hours apply the
second coat of soap and after a further wait of twenty-four
hours a second coat of alum* Three double coats applied in

this way should be fairly effective, although there may be spots

which will need further application*

The soap and alum treatment can be used sometimes success-
fully on the inside of a wall exposed to weather* In other word
you might possibly help matters by going over the wall inside
although in all probability the outside treatment will step most
of the trouble* I wish I could be down to help in the process,
but I am afraid this will not be possible at the present time*

s



IHENRY D. ABBOT
OlSTRICT MaNAOBK

£•

United States Shipping Board
EMERGENCY FLEET CORPORATION

NEW ENGLAND DISTRICT

510 FIDELITY TRUST BUILDING
BOSTON. MASS.

Dorothy has written saying that she is not quite
sure whether she could stay until after the Zkst but
that the family wanted her. She certainly is enjoying
her visit and I think it would he a mistake for her to
come back any sooner than is necessary on account of hot
weather or or arrangements of the family which would make
it adyisable.

Give my love to all the family not excluding the two
small daughters*

Sincerely,



JOHN F. VAUGHAN ENGINEERS

BOSTON. MASS.

ANNOUNCE THAT THEY HAVE SECURED THE SERVICES OF

MR. Henry d. abbot,

RECENTLY RESIGNED AS NEW ENGLAND MANAGER

U. S. SHIPPING BOARD. EMERGENCY FLEET CORPORATION.

MR. ABBOT BECOMES AN ASSOCIATE OF THE FIRM.

December, 1919

185 Devonshire Street Telephone. Main 8226
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UNITED STATES RAILROAD ADMINISTRATION
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NORTHWESTERN PACIFIC RAILROAD
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23 Berkeley Street, Cambridge, Mass.

June S 1914.

Dear Dr.Merriam,

I am sending you the note on

Chinook "Jargon which I promised. If you do not

have a copy of the Canadian pamphlet to which

reference is made, I can send you more words, as

I copied several when I saf a copy several year;

ago. Those I send were noted in my old field

book, from the mouth of my Indian guide or from

officers stationed at the Dalles, so I can

vouch for the accuracy as spoken in 1855.

All goes well here, and we are enjoying

Dorothy's visit. With my regards to her mother

and sister.

Tours very truly.

/i-^^y^%^ 'c^ CW^^^
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6 Berkeley Place

Cambridge,

Mass

June 9, 1935

Dear Irandpa,

It certainly was a pleas%nt surprise

to have such a nice letter from you, and the check

for such a large amount! You were Just dear to

think of sending them to me, and I thank you most

terribly muchi

The check is ^oing right into the bank to-morrow

where it will be good and safe; Because if it was

- Ireft out, I might get my hands on it, and it would

je gone before you'de know it.

Last Friday, we all went to Beth' s graduation,

and it was very good indeed. There were 18 girls
class

graduated, the largest A^^t» they ever ^i^d, i think.

Beth was the pretti^st there, and we all (mother

and T) wish more of our relatives could have been

there. After all, Beth has been there \2 years, (the

lost a person could stay in that school) working

her head off ''Just for a 'sheepskin'", and now

she's got itl All her teachers say that her class

was the best that they had ever taught

I

li



T hope little Lee is better and recovering

from hla troubles. It's too bad that Uncle Tally

Is In bed again, and is getting ready to have

ais tonsil^s out. All the trouble must have worn

out Auntie Zee something fierce

I

It is awfully cold and rain^y here today, we're

bundled up in our coat^s abd blankets.

We miss Daddy up here terribly, and we don't

'lear from him very often, because he works all

day and up to 10: o'clock at night, and sometimes

3ven more! He also says he works practically

all day Sunday; And that's why he doesn't have
<

a chance to write us very of ten."' Mother sometimes

calls him up at night and usually finds him just

jetting ready for bed.

As you probably know, we had a nice vivife with

Jlrs. Lowdermilk last week, and she said that she

hoped that the men working with Daddy would soon

cut out working late at nights

•

Lots and lots of love to

eVerybody , from

Uerriam.

/ilrln)



v^"* *.'^

^^^^ 23 t 9 Tracy PI*
June 1 5. ^IZG

Dear branny and G-randpa;- ^ >,

Happy Birthday, G-ranny! I hope you fell

'specifilly grown op, today! Wish we could be

there with you,

f 'ra very much releived to know arandpa is so

much batter now than he was! (when he arrived).

Not much news, except to say that we're

one very happy family to have Beth down here with

us. She's well and happy, but very tiredl She

has been working hard this past month, being .

exam month, and she's pretty tuckered out.

a-ot your interesting postals and letters

and was much pleased with them. You must have gone

through some beautiful country going west.

We are all doing odds and edds around the

house, putting it away for the summer. We hope to g

get away to Nonquitt next weekend, but nothing

definate about it. It's begining to get warm here,

3o we're nutting on speed! Also it will be nice

having Beth here to help.

Yesterday, on the way out for a drive, we

stopped in at 19' 9 to look for leaks, and every-



thing was absoulutly bone dry! Up stairs, in the

two back rooms, and the front ones, the library

and the second floor, and the first noor. All

bone dry] So nothing to get worried about.

Recieved a lovely birthday present yesterday

from Auntie Zee. A beautiful^tie pin set, for

^hich I am writing her.

Lots and lots of love to you

all, from

- • Merriam. f/ffrotf ^

T P.S. Love to the other family, when you see

them. And G-randpa, don't you dare catch another

bits! !!!!!!! I
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HAROLD T. PULSIFER
PRCSIDCNT& MANA6!NG EDITOR

RAYMOND B. BOWEN
VICE PRESIDENT & BUSINESS MANAGER

The Outlook Conipam
Three Eighty One Fom-th Avomie

ISTEWYORK

LAWRENCE F. ABBOTT
CONTRIBUTING EDITOR

ERNEST HAMLIN ABBOTT
SECRETARY & COITORIN CHIE^

FRANK C. HOYT
TREASURER

M^rch 7^ 1926.

Dear Sir:

At Ur. llrnest Abbott* 8 reqi^st I arc 8«nding

you a statenjent by Mr, Charles Lathrop Pack^ President of the

Anierican Tree ^ssocietion, about the Forest Service.

Yours sincerely^

J^ ^t-C-^

Secretary to Mr. Abbott

Dr. C. Hart Merriaxn
1919 Sixteenth Street
Washington^ D. C.



—From American Tree Association.

MiOions Who Visit Forests

Great Educational Force For

Increasing Such Areas in U. S.

With Touring Season Near and Forest Protection Week April 27

Pack Points to Importance Public Opinion Following Article in

The Outlook on Work of Forest Service.

Washington.—The educational value of getting the millions of

American people into the National Forests cannot be estimated in

the opinion of Charles Lathrop Pack, president of the American Tree

Association, who today issued a statement following the publication

of an article in the Outlook of New York City entitled "Has Our
Forest Service Gone Daffy?"
"The Outlook does a public serv-

ice," said Mr. Pack, "in putting the

article before its readers for the dis-

cussion that is bound to follow will

introduce the needs of the Nationnt
Forests and the work of the unitea
States Forest Service to thousands of

people. Forest Protection Week,
April 27, also helps direct public

thought to the forests.

"In my opinion the Outlook over-

looks the immense educational value
of getting people into the National
Forests during summer outings. The
article points out the money being
spent by the Forest Service for the

building of roads. In Europe where
they practice scientific forestry, per-

manent good roads are essential to

non-wasteful continuous operations.

"These roads then serve a double
purpose, for they als6 permit the

tourist to get into the camps provided
for his recreation—camps where the

ranger can watch the campfires. I

am of the opinion that no visitor to

these National Forests goes away
without wishing that we had more
forests everywhere.
"We in this country are in the first-

reader stage of our forestry educa-

tion. There is only one way to attaiu

the things the Outlook would like to

see done, and all of us would like to

see done, including the Forest Serv-

ice, and that is to have sufficient pub-

lic opinion behind the demand for

such things.

"The educational campaigns of the

American Tree Association are direc-

ted at that objective. One of the best

proofs of the value of the educational

campaigns of the American Tree As-

sociation is the printing of the article

in the Outlook. Editors all over the

country are constantly printing more
and more information on these very

subjects. Why? Because the editor

who watches the public trend more
closely perhaps than any other set of

men knows people are talking about
our forest recources and what should
be done to increase them.

"There is a bill for national forest

extension in the Congress that has
the approval of all true conservation-
ists. This measure provides for three

millions of dollars a year for five

years and five millions of dollars a

year for another five years for the

purchase of such areas mostly in the

eastern part of the United States. The
Outlook should approve this measure
for it will provide areas where for-

estry can be practised far better than
in the present national forests,

mostly in the West, because the tim-

ber crop, when it does come along,

will be close to the points of the

greatest consumption. That, I take

it, is exactly what the Outlook wants
to see done.

"Let us remember that true conser-

vation means use. Recreation is a by-
product of real forestry as practiced

in European countries. Look at the

town forest and the state forest prop-
osition. Suppose a thousand munici-
palities in this country had town for-

ests. What would it mean to such
communities in revenue and health

and recreation?
"The Outlook points out that ten

million people, according to the For-
est Service report, visited the National
Forests during the year. I wish the
figure was fifty million instead of

what it was. Then we would have
fifty million people who knew at least

a little bit about these things and we
would have fifty million people who
would be demanding constructive for-

estry, which means a timber crop

every year commensurate with our

needs."

Forests for Recreation
New York Times.—Under the title

"Has Our Forest Service 'Gone

DaflFy'?" in the Outlook for February

11, Mr. William C. Gregg, a great de-

fender of the national parks, upbraids

the Forest Service for devoting too

much attention to recreation and too

little to reforestation. Had he con-

fined his charges to the latter he
might have had a more sympathetic
reception, inasmuch as there are nu-
merous well-informed persons who
believe that the government is not yet

doing all it should by way of replant-

ing. But the criticism of the service

for spending too much on recreation,

even if well supported by statistics,

would not necessarily arouse much
opposition in the general public. As
a matter of fact, many persons who
have traveled through our national
forests realize that their recreational

value is as great as, if not even
greater than, their immediate com-
mercial value, and that, in spite of

the fact that the purpose of the for-

ests is to conserve lumber for future
generations, they furnish, in the
meantime, ideal playgrounds for the
people.
One of the reasons put forward to

uphold the contention that too much
attention is being paid to the recrea-
tional value of the forests is the fact

that during the last year more than
half the money spent by the govern-
ment went for the building of roads
and trails and other improvements.
Many of these have, of course, dis-

tinct recreational value. But their

prime purpose is to facilitate getting
about in the forests in order thus
better able to guard against or to

check fires, and at the same time to

make it easier to conduct those com-
mercial operations which, under the

present laws, are carried on in con-
nection with the forests. Finally,

many of these roads are necessary
links to connect places otherwise sep-
arated by the forests, and so have a
value to the community as a whole.

It is quite true, as the author of the
Outlook article implies, that the in-

crease in visitors to the national for-

ests—last year they numbered ten
millions—has increased the fire risks

from carelessness. This, however, has
placed an added burden on the forest

rangers, of which they are fully aware,
and which in no way warrants the

charge made by Mr. Gregg that the
Forest Service is now slack in its fire

prevention work. Taken as a class,

the forest rangers are men of cour-
age, devotion, and responsibility, who
have at heart the protection of the
forests not only because they are em-
ployed to do so but because they love
them.
The forests are primarily material

ventures, having to do with the pres-
ervation and development of natural
resources. Unfortunately, jealousy has
arisen between the Park Service and
the Forest Service and their respec-
tive advocates, owing to the close
similarity of much of the work and to

the fact that they are administered by
different departments. Such quarrels

only indirectly affect the public, who
are inclined to see in them reasons for

uniting the two services under one
department, coordinating their work
in so far as this is possible. But in

the meantime it is only fair to the

Forest Service to say that because
the public is only beginning to wake
up to the tremendous recreational

value of the forests it does not fol-

low that the Forest Service has "gone
daflfy." The work of road and trail

building is of permanent value, and
once completed will add greatly to

the commercial value of the forest.^.

It will also add much to their useful-

ness to the general public.
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Academy of Natural Sciences of Philadelphia,

8. W. corner of Nineteenth and Race Sts.

18/

Sir:

I have the pleasure to inform you that you were elected a

Correspondent of the Academy of Natural Sciences of Philadelphia,

at a stated meeting held 18

Permit me to hope that you will accept this mark of the Society's

appreciation of your scientific labors, with my assurance of high considera-

tion.

I have the honor to be

Very respectfully.

Your obedient servant,

i^'^f-^ "t ,.-<• r ^-^^»

Corresponding Secretary.

To

Correspondent of the Academy of Natural Sciences of Philadelphia.

Original Defective
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The Academy of Natural Sciences
OF Philadelphia

Library
spencer trotter

Librarian

WILLIAM J. FOX
Assistant Librarian

\

Logan Square
philadelphia. pa.

May 7, 1928

•

Dr. C. Hart Merriam,
1919 16th Street,

Washington, D. C.

Dear Sir:

We are In some doubt as to
whether a copy of the "Proceedings^
of the Academy for 1927 was sent to
you when Issued. If not we will be
glad to send you one as it is due you
as a Correspondent.

I remain.

Yours truly.

WffiT

Assistant Librarian
and

Editor of Publications

WJFiP
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The Academy of Natural Sciences

OF Philadelphia
FOUNDED 1812

NINETEENTH AND THE PARKWAY

EFFINGHAM B. MORRIS
Prcsidknt

WITMER STONE
EDWIN G. CONKLIN

VICK-PRCSIDCNTS

ARTHUR E. NEWBOLD. Jr.
Trcasurkr

JAMES A. G. REHN
SKCRKTARY

J. PERCY MOORE
CORItKSPONDINO 8ECRCTARY

LEIGH MITCHELL HODGES
Public rklations Dirictor

CHARLES M. B. CADWALADER
Manaoino Director

November 6, 1931

Board of Trustees

effingham b. morris
chairman

CARY W. BOK
CHARLES M. B. CADWALADER
CLARENCE H. CLARK. 3rd
R. R. M. CARPENTER
FRANK B. FOSTER
THOMAS S. GATES
JAMES E. GOWEN
PRENTISS N. GRAY
GEORGE L. HARRISON
T. CHARLTON HENRY
ARTHUR E. NEWBOLD. JR.
ELI KIRK PRICE
J. STOGDELL STOKES

Dr* C. Hart Merriam
1919 Sixteenth Street
Washington, D. C.

My dear Doctor Merriam:

We are taking pleasure in forwarding to you
under separate cover, in response to your request of the
5th, a copy of the Academy »s Year Book for 1930. One
should have reached you some months ago, but if this was
not the case or if you desire the extra one for some spe-
cific purpose, we are more than happy to send it at once
with our compliments*

I have Just returned from an absence of six
months in south Brazil, where I had an opportunity to se-
cure some field knowledge of the larger Neotropical mammals
of the Paraguay basin.

With kindest remembrances, I am

Very truly yours.

JAGR:BR



The ACADEMY OF NATURAL SCIENCES
BOARD OF TRUSTEES

Charles M. B. Cadwalader,
Chairman

Gary W. Bok
R. R. M. Carpenter
Clarence H. Clark, 3rd
G. Dawson Coleman
Rodolphe M. de Schauensee
Brooke Dolan, II

Henry S. Drinker, Jr.

Frank B. Foster
Thomas S. Gates
James E. Gowen
George L. Harrison
Edgar B. Howard
E. R. Fenimore Johnson
Arthur E. Newbold, Jr. •

M. L. Parrish

J. Stogdell Stokes
George D. Widener
Stanley Woodward

of PHILADELPHIA
FOUNDED 1812

NINETEENTH AND THE PARKWAY

TELEPHONE
RITtenhouse 7622

CABLE ADDRESS
Acadsci Philadelphia

September 18, 1937

OFFICERS

Charles M. B. Cadwalader

President

Witmer Stone, Vice-President

Edwin G. Conklin, Vice-President

Arthur E. Newbold, Jr., Treasurer

James A. G. Rehn, Secretary

John E. Bowers, Assistant Secretary

J. Percy Moore,

Corresponding Sa:retary

John H. Fulweiler,

Membership Secretary

Mr* c. Hart Merriam,
1919 - 16th Street,
Washington, D* C*

Dear Mr. Merriamx

The gift subscriptions to FRONTIERS: A
Magazine of Natural History that you were good
enough to enter in the names of Mr. Merriam
Abbott and Mr. Lee Talbot have expired with
this issue. We have so advised them.

Hoping that you will wish to continue
these subscriptions, I am enclosing a self-
addressed card that requires no postage, on
which you may enter the names of subscribers.

We would appreciate any comments or
suggestions that you may have on the magazine,
as these will be of assistance to us in planning
the future

.

Thanking you for your past support and
counting on your continued interest, I am

jhf/jc

Very truly yours,

John H. Fulweiler

((
For the acquirement, increase, simplification and diffusion of natural knowledge.''

Declaration of the Founders

L
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the new york state coluege of forestry
at syracuse university

Syracuse, n. y.

Syracuse, N. Y*j

May 21, 1915.

Doctor C. Hart Merriam,
TJ. $• Nat. ?.!useu2n,

Washington, D. C.

Dear Doctor Merriam:

I expect to go up into the Adirondacks this

sumTner and I find that your ••Proliirdnary Lisf with its additions

('81, '82 and »84^ and your Lewis County lists (»78, '79) are the

best papers on the region* Probably you distributed your last

separates years ago but if you have any and can send me these

papers they will be appreciated greatly.

I recently had a couple of interesting visits with your

old friend Colonel Roosevelt, first at Oyster Bay and again here.

Your homo with its great number of interesting objects is the only

one I have ever seen which in any way approaches the Colonel's won-

derful collection of books, trophies, etc.

I hope you are making good progress on your bear monograph.

Very sincerely yours.

Forest Zoologist



The new YORK State College of forestry
AT SYRACUSE UNIVERSITY

SYRACUSE. N. Y.

April 10, 1916.

Doctor C. Hart Merriam,

U. S. Hational Museum,
Washington, D. C.

Dear Doctor Merriam:

About a year or more ago, when you were in California,

I wrote you about your papers on Adirondack birds, but you did not know

whether or not you had copies of them. The papers were in the Rill.

Huttall Omith. Club for 1878-79, and Auk for »81, •82-»84. How the

chances are that you are out of copies but if you have them, and cem spare

them, they will be greatly appreciated indeed. I am trying to get some

work started up in the Adirondacks on the relation of birds to forests.

I have watched for these papers in the second-hand lists, but have not

seen them.

I am finding this State very interesting. Compared with Illinois,

it is a wonder;

Very sincerely yours.

CCA-H. Forest Zoologist.



The new YORK state college of forestry
AT SYRACUSE UNIVERSITY

SYRACUSE, N. Y.

April 20, 1916

•

Doctor C. Hart Merriaa,
The Northumberland,
Washington, D. C.

Dear Doctor Merriam:

I wish to thank you very hearjlly for the copies of

your papers on Adirondacks birds. You were indeed very generous to send

me the last copy of your preliminary list. Your observatioi^on the

Sapsucker interestii me very much.

Very sincerely yours.

^<-^'I^Ji^

CCA-H. Forest Zoologist.



The New York state Colueoe of Forestry

AT Syracuse University

Syracuse. New York

Fel)ruary 24, 1917»

Dr. C, Hart Merriam^

U. S. National Museum,

Washington, D* C.

My dear Dr. Merriam:

Our College is inuch interested in the wild life

of forests. We consider the animal crops from forests as a real part

of forestry. It is for this reason that we are emphasizing fish and

game teaching and research. We have edready made a good start on State

work on fish, and birds. I am sending you a copy of Baker's Oneida

Lake study. The bird work is yet in MS. but will be published soon.

We are eager to start research on game and fur-bearers. Recently I

had a talk about the need of research on game and fur-bearers with Col.

Roosevelt and he quite agreed with me and suggested that he present

the idea to the Boone and Crockett Club. This he did and Dr. L. R.

Morris and MaJ. Austin Wads^vorth were appointed to consider plans.

Later they invited me to speak at the recent annual banquet. At that

time I distributed a few printed suggestions to aid in formulating some

plan. I am sending to you a copy of this plan and I would greatly ap-

preciate your opinion of it or any suggestions you can make.

Probably you will not agree with me oh all points made,

yet I feel that the main features are sounds and if you believe that

some such plan is worth support I am sure your opinion will carry much

weight.

Yours very sincerely.

LJiJUl. ^ ^ UJjk^.^.^^^

H. Forest Zoologist.



The New York State Couueoe or Forestry

AT Syracuse University

Syracuse. New York

February 19, 1918*

Dr« C. Hart Merriam,

!!• S. National Museum,

Washington, D. C.

Dear <«*l7>vxW^a.>^;

There has been much recent discussion of the relative value

of technical scientific training compared with the so-called practical*

On accotint of your varied ejqperience as a scientific mem, and as an ad-

ministrator, your opinion on the following points will be greatly appre-

ciated. The information will not be published*

Bearing in mind the present world conditions, and the prospects

for the next five or ten years, from what type of men and training would

you expect the most valuable technical economic results?

1, From the trained scientific investigator, or from the

practical man, without such a training?

'^ 2# From the man trained in both lines?

3« In the history of your field of work which type of man
has produced the most valuable and permanent work?

I wish to thank you in advance for your opinion on these questions*

Very truly yours.

H. Professor of Forest Zoology*



THE New YOUK STATK COULKOC Or FORESTRY

AT SYRACUSE UNIVERSITY

Syracuse, New York

March 28, I9I8.

Dr. C. Hart Merriam,

1919 Sixteenth Straet,

Washington, D« C.

Dear Doctor Merriam:

Your letter of February 27th in reply to my inquiry

about the value of technical investigation, came several days ago. I wish

to thank you very much for this latter because you have had such a varied

experience that I place much weight upon your opinions. It seems to be the

prevailing opinion among men of experience that both technical and practical

experience are the ideal training. That many of the men of the Biological

Survey escaped the "pernicious effects of a University biological course"

is no doubt fortunate. I know very well how I5 to 20 years ago the univer-

sities were largely dominated by the microscope, a condition which fortu-

nately has now lost its grip, except in the more conservative quarters.
LL—

However, training which arinnell, Osgood and Heller got at Stanford does

not seem to have injured them and this is perhaps due to Stanford's noZT

surrendering to the microtomel

Yours very truly.

» •

"7

CCA-L.



The New York State College of Forestry

AT Syracuse University

Syracuse, New York

April 14, 1919. /

Dr • C. Hart Merriam,
U. S. National Museum,
raslxington, D. 0,

Dear Dr. Merriam:-

It was certainly a great pleasure to

attend the mamirial meetings and to see so much healthy >

interest shown. I thought it very appropriate indeed

that you were elected Presidnt and I was much pleased.

As chairman 01 the life history committee I would

appreciate very much any suggestions which you may have

atout what you consider is the most practical work for

the ammittee. It will probably be wise to limit our

work to a few lines in order to make progress.

When you decide where I can get the best portrait

of yourself, say about 18 inches wide by IS inches long^

please inform me. That size is very suitable for the

walls of a large laboratory.

I am assembling portraits of the leaders in the

study of mammals, and other forest wild life, as well

as animal portraits and photographs of the natural en-

vironments of these animals.

Very truly yours.



THE NEW YORK STATE COLLEGE OF FORESTRY
At Syracuse University

HUGH P. BAKER. DEAN

THE ROOSEVELT WILD LIFE
FOREST EXPERIMENT STATION

CHARLES C. ADAMS. DIRECTOR
SYRACUSE. N. Y.

August 5, 1919.

Dr. C* Hart Merriam,

Lagunitas, Cal

.

Dear Dr, Merriam:

Your letter of June 21 reached me while in the field

with a party in the Palisades Interstate Park, and the photo-

graphs I did not see until my recent return to Syracuse, I

am greatly pleased indeed with the photographs and I ap-

preciate keenly your sending them. I, too, wish the pho-

tographer had followed your instructions about the wrinklesi

Both photographs will be framed at once.

I a^ much interested in your opinion about the work of

the Life History Committee. I do not expect wonders from

any committee, and a scattered one is even at a greater dis-

advantage, but some men will do what they otherwise would

not with such a stimilus. I hope that we can thus arouse

some latent reserves.

I hope that you are having a fine season for field work.

With best regards, I am

Very sincerely yours,

A:B



The New York State College of Forestry
At Syracuse University

FRANKLIN MOON, DEAN

THE ROOSEVELT WILD LIFE

FOREST EXPERIMENT STATION

CHARLES C. ADAMS. DIRECTOR SYRACUSE N. Y.

November 23, 1921.

Dr. C. Hart Merrlam
U. S. National Museum
Washington, D. C,

Dear Doctor:

I will "be very much pleased If you can spare me two

copies of your recent paper "A California Elk Drive" from the

Scientific Monthly, I am very glad to keep track of amy papers

on these large game animals.
Very sincerely.

CCA:EF
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HONORARY PATRONS—TH EIR MAJESTIES THE KING AND QUEEN

KINGSTON UNIT
I wmm

R"" '
aODB ' ''B

'ARMY AND NAVY VETERANS IN CANADA
loODC aeoDC

(INCORPORATED BY ACT OF DOMINION PARLIAMENT)

VETERANS* BLOCK. 205 PRINCESS STREET

KINGSTON. ONTARIO
CANADA

TELEPHONE 2079
Addrea;^: 153, iydenham St

.

,

Kingston, Ont ari o, Canada

January 1, 1921

Dr. O.Hart Merriam,
1919, oixteenth Jtreet,

Waahinf^ton, D. C.

My dear d^^ • Merri am:

You are in a po^sition v/here you may be

of very great ad si stance to me^

At the moment of writing 1 have teen about

a year demobilized out of the Canadian Expeditionary
Force, and am atill one of the •'unre83tablidhed",of whioh

we have yet very, very many.
I want to get back into vrhat might be

called "museum work ••, and I should perfer oo.nething

along Ethnological lines, rathar than Orni tliologioal

(in which you may remember me,sin;e 1 made the pen-ani-
ink>3 loi' C'lapnaiifs Hvadbook) 1 had alv/ays teen iiitere itad

in the Ethnological v/ork,but I v/orked for so many year^

doing regular staff work, dr^twing and writing, for

Harpars and others, that I could only touch the scieit if-

ic as occasion pormittedi although my learnings v/ere

alvfays strongest that way , and after going to Klondike
for Harpers in 1897, and to Cape Nome for Colliers in

1900, my interest increased in the hiuian side of

fqfatural History, and ever since at all spare times 1 have

kept up an active study of Ethn:logy and Anthropology, in

fact during the past year I have been trying to do some
research v;ork in that field

In the Armylcl was Lieut of Engineers)
I originated a nev/ way of construe ting scale models of
Engineer and Artillery Field works, very ac .urate an; at

the same time realistic, ^artistic" • was detailed by thi
General dtiaff to c instruct such models for in-.tructional
vfork for six or seven Military Districts, and ended by
detail to the Royal Military Collage of Canada, where 1

completed the last nine months of service. In this work,



io.na

to that extent,
by Bri g, Gen. Hughes,

go with him to Prance

of battl:fielda ux^on

in vfhioh I pat into military York Cor the fir'.^o tine

of the Idea.^ i a ij. l3arfx^d at the Maaeuni of N-itural Hi .tory,

1 3et a standard not hitherto reached, and the Chief of ^taff

strongly recommended lae to the Briti3h ^r Office; but there
yfa,^ no po»iition.Ihe United otate^ Government had a^iked for

loan of my models ,but none could be relea^jed) 'Although one
v/a3 sent through the ^^^at with the Recruiting Mi aision.la^. plied
for similar employment, to the National Museum, but they were
not ready to take up War Museum work
In the meanwhile^I had been recommended
Canadian Battlefields commissioner to

and there make eight small-scale models
he proposed to erect buildings and show in each a model of
the battlefield as it was at the time of the assault. But
his effort was in vain. The Canadian authorities had no thought
of anjrthing but getting the Army demobilized. In fact, an extensin
was asked for by Gen. Sir Archibald ^acDonnelljOf the R.M.C,and
refused. A few vreeks ago, the Battlefields Corami ision at

Ottavra have announced junofcdcially, their intention soon to
officially ask for designs for the Memorials ,with the idea of
erecting them next Summer .And v^henevor the Government gets
around to a V/ar Museum,! have a ssurance of employment on that,
from my racord.Lord Beaverbrook has approved the plan of having
finely executed battle field models v/ith the war paintings he
procured for the Canadian Government— but the building ,the
proposed War fjeoorial at Ottawa, is put into the indefinite
future. Naturally where my work had niet v/ith such unusual
commendation, from the Staff, from the Canadian Archives, even the
Prince of wales was so amused by the models at the College that
the inspection last Summer was held up until I could be
found and congraturaied- naturally ,1 have wanted to go
on with the work. And I would make extraordinary efforts now,
were there a certainty. But I am getting discouraged and disgust-
ed .1 have waited too long .1 must get something to do, and
give it up%

At the instance of ^^arlan 1, Smith(whom I occasionally
see at the Victoria Museum, Ottawa, where he i.:> Antlr opologist,
as you may know) I applied for v^ork at Field I-Museym,iand

I also qp plied to the American Museum. But there is nothing "at
present".

At the National Museum, where I v^rote about a year ago,
I never spoke of anything but military museum work.

If any position should require U.S. citizenship, I can
any momant resume my citizenship by making a declaration
before U.S. Consul.

I knovr that you are directing special research v^ork.

If your Foundation has no place, however subordinate, posjsibly
you will know of something around Washington- or somewhere
else. I should like sonething with at least some outdoor
vrork, field-work. I an Category A-l^fit and trained".

With very best regards, I remain,

at

.r^/f^^
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Cambridge, Mass., June 25, 1874.

Owing to the large number of applications for admission to

the Anderson School of Natural History at Penikese, no va-

cancies have as yet occurred for the season of 1874. Should

there be any vacancy for this season, you will be notified in

the order of your application, and are requested to inform me

immediately in case you should not be able to avail yourself of

the opportunity.

If you desire to be considered as a candidate for the term

of 1875, be so good as to send your application at your earliest

convenience.

Applications will be considered in the following order :
—

Professors of colleges, principals and teachers in high and

normal schools, teachers in other public institutions, finally

teachers in private schools. A few places will be reserved for

advanced special students in natural history.

There are already six applications for 1875. ^ limited

number of the students of this year will be readmitted in

1875.

Notice will be sent to the successful candidates.

ALEXANDER AGASSIZ,

Director.



HAPiVAHl) UNIVERSITY,

CAMBBIDQE, Mass.

SUMMER INSTRUCTION IN SOIENOE. 1874.

BOTAXY, From July (5 to Aujrust 29, the Botanical Laboratory of

the University will be o])en for instruction in Botany. The course of study

will consist of daily lectures ujjon Structural J5otany, followed l)y demon-
strations and svstenuitic dissections in the Laboratory. For the convenience

of students the course will be divided ; the first half will be devoted to Flow-
ering plants, the latter half, under the direction of Dr. Wm. G. Farlow, to

the lower Cryjitogamia. Fee for the whole course. $2o ; for either half, ^15.

i^ME3IISTllY, Instruction will be given in Cliemical Manipulation

and Qualitative Analysis in Boylston ILill, four hours a day, five days in

the week, from July G to August 21). The course will consist of lectures

and laboratory exercises, and can be varied, to a limited extent, to meet

the wants of special cases. Applications nuist be sent in before June 1,

as the course will not be given unless twentv have been received at that

date. Fee, $20.

The above courses are specially intended for teachers and are o])eu to

men and women. In case there are more applicants for the course on

Botany than the laboratory can accommodate, the j>reference will be given

to teachers. The College Library will be open throughout the term and

facilities will be offered for its use.

Persons who intend to avail themselves of either of these courses are

requested to send their names and addresses to J. W. Harris, Secretary,

Cambridge, at least one nionth before the opening of the courses. Fees

are payable in advance to E. W. Hoopkr, Steward's (JfRce, Cambridge.

Board and furnished rooms can be obtained at reasonable rates in Cam-
bridge during the sunnuer vacation.

NATURAL HISTOllY, The second session of the Anderson

School of Natural History at Penikese Island Mill conmience on Tuesday,

July 7, and close on Saturday, August 29. The course of instruction will

consist of Laboratory practice. Dredging, Excursions, and Lectures.

As soon as the arrangements for the coming season are completed, notice

of the courses and probable price of board, and other necessary informa-

tion will be sent to those who shall have been admitted to the School.

Preference will be given to applicants, whether men or women, who are

teachers of Natural History. Applications for admission should be sent

to Alexander Agassiz, Director, Cambridge, Mass.



H^RV^RD TJ^TIVKTIHITY.
CAMBRIDGE, Mass.

Lawrence Scientific School and School of Mining
and Practical Geology.

LAWRENCE SCIENTIFIC SCHOOL.

FACULTY.

CHARLES W. ELTOT, LL.D., rrcsidcnt.

HENRY L. EUSTIS, A. M., Dean, and Professor ofEngineering.

, Professor of Zoology and Geology.

BENJAMIN PEIRCE, LL.D., Professor of Mathematics.

ASA GRAY, LL.l)., Professor of Natural History.

WOLCOTT GIBBS, M. 1)., Professor of Physics.

JOSEPH WINLOCK, A. M., Professor of Astronomy.

JOSIAH P. COOKE, A. M., Professor of Chemistry.

JAMES M. PEIRCE, A. M., Professor of Mathematics.

, Professor of Topographical Engineering.

WILLIAM II. PETTEE, A. M., Assistant Professor of iVlining.

NATHANIEL S. SHALER, S. B., Pn/fewsor of Palaeontology.

JOHN TROWBRIDGE, S. B., Assistant Professor of Physics.

(iEORGP: L. GOODALE, M. I)., Asst. Professor of Vegetahle

Physiology and Instructor in Botany.

CHARLES L. JACKSON, A. M., Asst. Professor of Chemistry.

JOSIAH C. BARTLETT, A. M., Instructor in Mathematics.

(TIARLES H. MOORE, Instructor in Free-hand Drawing.

ADRIEN JACQUINOT, A. B., Instructor in French.

GEORGE A. BARTLETT, Instructor in German.

Henry B. Hill, A. M., ^

Charles E. Munroe, S. B., S Assistants in CMiemistry.

Alfred W. Field, A. B., ^

John F. Brown, A. B., Assistant in Physics.

Walter Faxon, A. B., S. B., Assistant in Zoology.

W. P. Wilson, A. B.. Assistnnt'in Botany.

This School offers the following complete courses of study in

the various de])artments of Science :
—

First, the courses designed to nu'et the needs of the graduates of

Ili^di Schools and Academies who desire a ])ractical education in

Civil and To])ographical Engineering, in Mining Engineering, in

Chemistry, in Natural History, or in Mathematics, Physics, and

Astnmomy. College graduates slumld he ahle to enter these

courses one or two years in advance. Secondly, the teachers'

courses, intend(Ml esju'cially for those who have heen or who

are i)reparing to he teachers, and designed to (pialify such i)er-

s(ms in the mo<lern nu'thcxls of teaching science hy ohservation

and exjierinu'nt. Thirdly, the iiigher instruction in science de-

sitrned for candidates for the degree of Doctor of Philosophy, or

Doctor of Science, and other advanced Students.

Courses Preparatory to the Degrees of Civil

Engineer and Bachelor of Science.
ENtJlNKKllINO.

I. A four vears' course of studv in Civil and Topographical

Engineering as follows: First Year — Spherical Trigonom-

etry; Analytical Geometry ; D.'scriptive Geometry ; Chemistry;

Mechanical Drawing; Surveying and Plotting; Road-making;

Free-hand and Water-color Drawing ; French. Second Year—
Differential and Integral Calculus ; Mechanics ; Physics ; Physical

Geography ; Elementary Geology ; Mineralogy, including the use

of the Blow-pipe and Crystallography; Mechanical Drawing;

French; German. Third Year —Applied Mechanics ;
Practical

Astronomy and Geodesy ; Hypsoin3try ; Topographical Surveying

and Drawing ; Geology ; Photography ; German. Fourth Year—
Building materials and their applications in railroads, canals,

hridges, etc. ; Applications of Descriptive Geometry to masonry

and stone-cutting ; Hydraulics ; Heat and its applications ;
Dis-

cussions of existing structures and working out of projects.

Students who complete this course and pass the required ex-

aminations receive the degree of Civil Engineer, and are prepared

to enter on the practice of their profession. Those preparing to

hecome mining engineers suhstitute for the studies of the fourth

year the special mining course stated hereafter.

Chemistry.

2. A three years' c(mrse in Practical and Theoretical

Chemistry, as follows : First Year— Chemical Manipulation;

Descriptive Chemistry; Qualitative Analysis; Free-hand and

Water-color Drawing ; Physics ; Elementary Geology ;
French,

Second Year—Descriptive Chemistry (continued) : Quantitative

Analysis; Experimental Piiysics ; Mineralogy, including the use

of the Blow-pipe and Crystallography ; German. Third Year—
Organic Chemistry ; Preparation of Chemical Products ;

(chem-

ical Physics, including Determination of Specific Gravity of

Vapors and (ias Analysis: Assaying: Photography; German.

This course is intended for students preparing to hecome prac-

tical chemists or teachers of the science, and may he varied

to nu'et s])ecial wants.

Stuilents (M>m|)leting the cour><e and passing the re(iuired

examinations receive the <legree of Bachelor of Science.

Natiral History.

;i. A three years' course in Natlral History, as follows :

P'fRST Year — Chemical Manii)ulations ; Descriptive Chemistry ^



Qualitative Analysis; Elements of Physical Geosrraphy, Meteor-
olo^ry, and Structural Geology

; Microscopy ; Botany ; French
;

Free-hand and Water-color Drawing?. Skcond Ykau— Expt^ri-
niental Physics

; Mineralo.iry, with use of the Blow-pipe ; Botany
;

C«)mparative Anatomy (vertehrates) ; Zodloj,^' : Physiology;
German

;
Drawing. Tiimn Year —/oology ; Botany : Palaeon-

tology
; Geology; German.

Students who complete this course and pass the required ex-
aminations receive the degree of Bachelor of Science.

Mathematics, Physics, and Astronomy.

4. A three years' course in Mathematics, Physics, and As-
tronomy as follows: First Year— Spherical Trigonometry;
Analytic Geometry

; Elements of the Differential and Integral
Calculus; Practical Applications of Trigonometry; Practical
Astronomy and Geodesy; Physical Geography; French. Sec-
ond Year— Differential and Integral Calculus, second course;
Mechanics; Theory of Equations; Interpolation; Method of
Least Squares, and Practical Computation; Heat, with its

Applications
; Experimental Physics ; German. Third Year —

German; the other studies elective and such that a student may
pursue a special course in either Physics, Astronomy, or Pure
Mathematics.

Students who complete this course and i)ass the required ex-
aminations receive the degree of Bachelor of Science.

The Teachers' Courses.

1. A one year's course of study in the elements of Natfral
History, Chemistry, and Physics, as follows: Physical Geog-
rapliy. Meteorology, and Structural Geology; General (Miem-
istryand Qualititive Analysis; Mineralogy,' Physics ; Botany;
Zoology.

This course is flexible and comi)rehensive ; the instructiim is

mainly given in the lahoratories and museums of the University,
and it is of the most practical character, every student heing
taught to make experiments and study specimens himself.

Botanical instruction is given at the new botanical labora-
tory. Dissecting microscopes are provided for students, and the
garden and green-houses afford ample material for the practical
study of the science. All work is under the direct supervision
of Professor Goodale.

Similar facilities are afforded for the study of Zoology at the
laboratories of the Museum of Comparative Zofilogy, and of
Mineralogy at the Mineral Cabinet. The instruction in Ex-
perimental Chemistry and Physics is given in the laboratories,
and the students are shown the best methods of illustrating
experimentally the principles of these sciences.

2. Special instruction in Botany ami Chemistry is given durintr
the vacation to teachers who are unable to attend during term tiuu"

Certificates of attendance upon this ccmrse will be given by the
University, upon examination.

Instruction for Candidates for the Doctor's De-
"

gree, and other Advanced Students.
Instruction for advanced students can be obtained in any of

the following subjects: Physics, Chemistry. Zoolo<;y, Botany
and Mathematics.

Professor (Jibbs receives special students in Heat an.l Light
at the Humford Laboratory; Assistant Profess«,r Trowbricbrc- i

receives special students in Physics at the Laboratorv in
Harvard Hall; Professor Cooke receives special students in
Chemistry at the laboratories in Boylston Hall; Professors
Ilagen, McCrady and Hamlin, and Messrs. Allen, St. John,
Pourtales, and Bicknell receive special students in Zoology at
the Museum of Comparative Zoology. Professor Goodale re-
ceives special students in Botany at the Botanic Garden and
Herbarium. Professors Benjamin Peirc- and James M. Peine
receive special students in Mathematics.
The opportunities for advanced stud-nts in all branches of

Natural History, and in Pliysics, Chemistry, Astronomy, and
Mathematics are very great. The Museum of Comparativi-
Zoology has recently been more than dcmbled in size, and con-
tains ten distinct working laboratories, employing thirty-six pro-
fessors, assistants, and sub-assistants. The Botanical department
has a thoroughly furnished laboratory, garden, and green-house,
and its library and herbarium are the largest in America. The
Chemical department has two laboratories, one accommodiiting
one hundred students, and devoted to exi)eri mental chemistry
and qualitative analysis, the other expressly fitted up for quan-
titative analysis and reserved for advanced .students. The
Physical department has two laboratories, one under the cliariri.

of the Kumford Professor, Dr. Gibbs, for investigations in Heat
and Light, the other in charge of Professors Trowbridge and
Hill, provided with the most recent apparatus for eu"ctrical
measurements and other instruments of precision, affording
ample means for investigating physical phenomena in general.

"

ADMISSION.
Candidates for admission to any one of the regular courses in

Engineering, Chemistry, Natural History, or Mathematics,
Physics, and Astronomy, will be examined as follows : —

In Modern Geography

;

In the elements of Physical Geography

;

In English Comi)osition. Each candidate will be required to
write a short composition upon some subject to be given out at
the examination.

Latin.—Four books of Caesar's Commentaries, and four books
of the Aeneid of Virgil, or their equivalents; Latin Grammar.
French or German.— The translation at sight of easy prose.
Mathematics.— Arithmetic, including the metric system of

weights and measures
; the elements of Algebra through quad-

ratic equations; Elementary Plane Geometry; the use of
Logarithms.

For the Course in Engineering.— In addition to the above re-
quirements, candidates who ])ropose to take the course in Engin-
eering will be examined in Algebra, jus much as is contained in
the advanced text books; Solid (Jeometry ; Plane and Analytical
Trigonometry, as much as is contained in Bradbury's Trigcmom-
etry, or the large print of the first eight chai)ters of (^hauvenet's
Trigonometry.

For the Course in Chetnisfrg.— lii's'ulcs the general require-
ments, candidates who propose to take the course in Chemistry
will be examined in Elementary Descriptive Chenn'stry, as nmcli
as is contained in Nichols's abridgment of Eliot and Storer's
Manual; Elementary Physics, as nmch as is contained in Kolfi'
and (iillett's Manual.
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For the Course in Mathematics^ Physics, and Astronomy.— In

addition to tlie requircnu'nts of tlie Enjjinoorinp: course, candi-

<latcs will l)t' oxjunint'd in the Elements of Analytical Geometry;

Elementary Physics.

Every candidate for adinission to advanced standinf^: will be

further examined in all the studies already pursued by the class

for which he offers himself.

Graduates of Harvard Collejye who have sustained a satisfac-

tory examination while in Collej^e on the subjects of the first

and second years of the Engineering? course, except drawing? and

Surveying?, will be admitted to the third year of that course,

I'ndergraduates of the College intending to study Engineering,

are reconnnended to take, as extras, the courses of Drawing and

Surveying in tlie Scientific School ; but these subjects may be

made up in the third and fourth years.

The degree in Chemistry, or Natural History, or Mathematics,

Physics, and Astronomy, may be taken in one year by graduates

of the College who have finished satisfactorily the courses in Col-

lege recommended to those intending to take one of these degrees.

The successful study of any subject in College will be taken

as an equivalent for the same subject in the Scientific School.

Examinations for admission will be held on Thursday and

Eriday, June 25 and 2(5, and Thursday and Friday, Sei)tember

24 and 25, 1874, at Lawrence Hall, Cambridge, beginning at 8

A. M. At the examinations of 1874 regard will be had to the fact

that but short notice has been given of the increase in the require-

ments for admission. Students offering themselves at the first

examination, and finding themselves deficient in a portion of the

mathematics, can get systematic instruction in these subjects at

Cambridge during the long sununer vacation. There is no

examination for admission to the Teachers' Courses, or for

j;(lvanced students.

Students of regular standing in the Scientific School may

attend the exercises in any other department of the University

free, exce])ting the exercises in the special laboratories.

DEGREES.
The degree of Civil En<;ineeu will be conferred upon stu-

dents who have comi>leted the course of study in civil and topo-

grajdiical engineering, and sustained the necessary examinations.

The degree of Bachklor of Science nuiy be conferred upon

any student, who, having attended the School for at least one

year, and completed the i)rescribed course of studies in one or

more departments, shall have passed a satisfactory public exam-

ination. The department or dei)artn)ents in which the student

has been examined, and his grade of merit, will be specified in

the Diploma. The three grades of the degree are cum laude,

magna cum laude, summa cum laude.

The degree of Doctor of Science is oj)en to Bachelors of

Science of Harvard University, and to Bachelors of Science and

Bachelors of Philoso])hy of other institutions who shall have

satisfied the Faculty of the Lawrence Scientific School, by ex-

amination, that the course of study for which they received the

Bachelor's degree is equivalent to that for which the degree is

given in Harvard University, or shall have passed such additional

examinations as that Faculty niay i)rescribe.

The Academic Council will recommend for the degree of

Doctor of Science candidates otherwise })ro])erly qualifie«l, who,

after taking their Bachelor's degree, shall reside at least two

years at the University, and pursue during three years a course

of scientific study, embracing at least two subjects, and approved

by the Council, and shall pass a thorough examination u])on that

course, showing in (me of the subjects special attainments, and

shall also make some contfibution to science or some special

scientific investigation ; provided, liowever, that a course of study

of two years only shall suffice for candidates who are both Bache-

lors of Arts and Bachelors of Science of Harvard University.

In special cases the Academic Council is authorized to remit

the requisition of residence at the University to Bachelors of

Arts or Science of Harvard T^niversity who are candidates for

higher degrees. Applications for either of the higher degrees

should be addressed to Professor J. M. PEIBCE, Secretary

of the Academic Council.

SCHOLARSHIPS.
Four University Scholarships, of the annual value of one

hundred and fifty dollars each, have been established in the

Scientific School. They are assigned at the beginning of each

academic year to meritorious students standing in need of such

assistance, who have been in the School the whole of the pre-

ceding year, and proi)ose to remain in it the whole of the ensuing

year. The award is miule by the Corporation on the recom-

mendation of the Faculty. One-third of the annual value of

the Sch()larshii)s is p:iid at the time of the award, and the re-

maining two-thirds on the first of April following. Api)lications

for these Scholarship-! must be addressed in writing to th3 Daan

by the first of June.

FEES AND EXPENSES.
The tuition fee for the academic year in any of the above

dei)artments or courses, is $150; for half or any snuiller fraction

of a year, $75 ; for any fraction of a year greater than one-half,

the fee for the whole year is charged.

The tuition fees for candidates for the degree of Doctor of

Philosophy or Doctor of Science are as follows :
—

For not more than three hours of instruction a week,

per year $50.00

For more than three, but not more than six hours of in-

struction a week, per year 00.00

For more than six hours of instruction a week, per yeaV, 120.00

For a year's instruction in any of the laboratories or in

the Museum of Comparative Zoology 150.00

For the examination for the degree of Master of Arts . 30.00

For the examination for the degree of Doctor of Phi-

losophy «0.00

For the examination for the degree of Doctor of Science GO.OO

There is no additional cliarge for the right to use the Library.

The fees for instruction will be remitted to meritorious students

who are candidates for the degree of A. M., Ph. D., or S. D.,

and who need such help.

The other exjjenses of a student for an academic year may be

estimated as follows :
—

Uonm from '^30 to ."$100

Board for thirtv-eiglit weeks . . . from 152 " 804

Books . . \ from 20 " 25

Fuel and Lights ....... from 15 " 85

Washing 1 ^^""Li5 " _^
$230 " $502



Students in the Scientific and Minin«^ Schools may obtain

rooms in the College Biiildinjifs \>y applying to E. W. IIoopkh,

Steward, either by mail or in person.

Students in Chemistry are siii)plied with all needed ai)paratiis,

but are required to restore it in as good condition as when re-

ceived. They are charged for all damage or breakage, and
also from ten to thirty dollars per annum for chemicals and use

of apparatus.

Students in Engineering will provide their drawing materials.

The Gymnasium is open to all members of the University.

All students admitted to the Lawrence Scientific School, or
the Mining School, must furnish satisfactory evidence of good
moral character, give bonds in the sum of $200, signed by tM'o

bondsmen, one of whom must be a citizen of Massachusetts, for

the payment of all dues to the University, and register their

names with the Dean of the Faculty of the School to which they
are admitted. Instead of filing a bond a student may dei)osit

with the College Steward such a sum of monev as mav be deemed
sufficient to secure the payment of all dues to the University.

-•«-

SCHOOL OF MINING AND PRAC-
TICAL GEOLOGY.

FACULTY.
CHARLES W. ELIOT, LL.D., President.

JOSIAH D. WHITNEY, LL.D., Dean, and Professor of

Geology.

ASA GRAY, LL.D., Professor of Natural History.

HENRY L. EUSTIS, A. M., Professor of Engineering.

AVOLCOTT GIBBS, M. D., Professor of Physics.

JOSEPH WINLOCK, A. M., Professor of Astronomy.

JOSIAH P. COOKE, A. M., Professor of Chemistry.

, Professor of Topographical Engineering.

RAPHAEL PUMPELLY, Professor of Mining.

WILLIAM H. PETTEE, A.M., Assistant Professor of Mining.

NATHANIEL S. SHALER, S. B., Professor of Palaeontology.

This School has for its object the instruction of Students in

Practical Geology, the Art of Mining, and kindred branches.

The full course occupies four years, and on those who pass

through it and sustain the necessary examinations, the degree of

Mining Enginekh will be conferred..

COURSE OF STUDY.

The full course, prescribed for candidates for the degree of

Mining Engineer, occupies four years, tie first three of which

are identical, as regards the subjects of instruction and the order

thereof, with the first three years of the Engineering Course in

the Lawrence Scientific School. The subjects of instruction

during the fourth year of the course are as follows : Econom-
ical Geology and the Phenomena of Veins ; Mining Machinery
and the Exploitation of Mines ; General and Practical Metal-

lurgy ; Assaying ; Working up, Plotting, and Writing out notes

of summer excursions.

From time to time opportunities will be offered to the students,

by excursions with the Professors, of becoming practically

acquainted with astronomical and geodetic work, as also with

the method of making geological surveys, and with mining and
metallurgical operations.

ADMISSION.

The terms of admission on examination are the same as those

of the Engineering Course in the Lawrence Scientific School.

Persons properly (pialified, and able to pass the necessary
examination, will be admitted to any part of the course, at the

beginning of any half-year, but not later than the beginning of

the second half of the Third Year.

Any person, however, who is not desirous of being considered
as a candidate for a degree, may attend any special branch
taught in the School or any course of lectures, at his own pleas-

ure, on paying such proportion of the fees for instruction as mav
be fixed by the Professor to whose department he desires to be
attached.

FEES AND EXPENSES.
Sec under Lawrence Scientific School.

Circulars giving information about the College, the professional schools, and the Bussey Institution, may be obtained on appli-
cation to J. W. Harris, Secretarv.

The College itself no longer issues an annual Catalogue. "The Harvard Universitv Catalogue" (price in cloth, 75 cents- in
paper, 50 cents) is published by Mr. Charles W. Sever, Bookseller, Cambridge, to whom orders for it must be addressed The
Catalogue contains each year copies of many of the Examination-papers set during the previous year in the various departments of
instruction in the Tniversitv and for admission thereto.
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CASTLE HILL,

Nevrport, R. I June 11/02

My dear Dr. Merriam

I have yours of the 8th. and enclosure. I take it

that as an Advisory Cncl. on Zoology we have little or nothing

to say to the Trustees regarding policy. But that we can suggest

the most promising , fields and best methods of work. There are

evidently two lines of advice, one that the Carnegie should under-

take to direct great undertakings not within the means of any

Institution or individual. Of these there are plenty. Or that

it should assist men known for their work: young and old and

give them additional facilities so as to stop drudgery to a great

extent. In either case the men chosen or selected will probably

be connected with some Institution of learning. It is a question

on which there well may be two opinions as to which course will

do most for research. I should like to have the first course

taken and the one you favor, but I think more will be done for

research by adopting the second course.

As regards the position you assume for the Carnegie

Institution; I will frankly state that I consider it a mistake

to have started a separate organization when there are in the

country so many agencies with the machinery and men to do—if

they had the means—just what the Carnegie proposes to do. The

Carnegie funds distributed to a few of the greater Universities

v/ould have accomplished the object for which it was founded and

would have avoided the calling upon a number of Trustees and

advisory boards for a great deal of work which the majority are

not fitted to do or will not take the trouble to do.



I am distinctly opposed to this method of carrying out one's

plans and think no man no matter what his intentions are or

how great his ambition is has a right to assume that 30 men

—

all of whom have their own interests—are going to devote their

time and interest to further his projects. I am not by this

attempting to shirk my share of the duties I owe to the public

but there is a limit to all such trusts. We have a number

here where 10 or 12 people or more have to administer funds of

50 to 200 H dollars which should have gone elsewhere and not

remain independent. With the great increase of wealth all the

older Universities are sure to receive funds which will enable

them to carry on research in many of their Departments and as

fast as that takes place the Carnegie can sustain the larger

schemes which naturally do not come within the scope of a

University Professor. So that unless there is something

very definite proposed for the Carnegie to take hold of on a

large scale I hope that in the meanwhile it will help workers

throu^out the country wherever they happen to be.

I think Mr. Osborn's wording of the method of pub-

lication of some minor applications is unfortunate. I marked

on the applications for Osborn's use so as not to recommend them,

several of the applications which referred to work undertaken by

the Fish Com., the U.S. Natl. Museum, the Boston N. H. Society

and Natl* Academy, and which it seemed to me should be published

and criticised by them, and if the Societies wanted help they

should ask for it and we should not act on the requests of the

authors alone.



I fully agree with you that the last thing the

Carnegie wants to do is to dictate to anybody or individual and

become a Boss at whose dictum we shall all serve and run with

the machine.

But as regards the Bureaus of the Genl# Government

these are just the bodies where individuals have a perfect

right to express their opinion and to express it forcibly so it

seems to me. The public is taxed for their support and we

certainly have not in scientific matters reached the point where

etiquette requires one to keep from criticising. If the

Govt. Bureaus are not in the position to publish their own Repts.

properly it is a thing to be remedied and not to be thrown upon

the public. If the Fish Com. choose to spend over a million

to do a certain amt. of work and then refuse to spend 50 to 100

M. to give the public the benefit of that work it shows lack of

proper organization.

I did not think we had limited our recommendations to

of coast fauna. I have not the Rept. at hand and

certainly faunistic studies are to me fully as interesting as

those recommended and 1 thought they had been inserted as I

remembered your mentioning them at the meeting.

As regards the scheme of Davenport I objected most

decidedly to it in its present form and called attention to the

fact that no one man can carry out so diversified a problem.

Marine^- '^p on the seashore—But Insects, Birds, Mammals,

Reptiles all demand other surroundings and have nothing in

common with a Marine Labr.



I am sorry it is impossible for me to go to a

meeting of the Com* All I can do will have to be done by

correspondence, and as I said before I fancy that with the

mass of advice with which the Trustees will be flooded by the

various Cnd. in addition to the reports of the Kx* Gncl.

they will be left in a very bewildered condition^

Yours very truly

A. Agassis
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the following have been issued:

PAGES.

I- 22

:

23- 88

:

89-1 1,4

:

115-141 :

143-169

:

171-193:

195-201 :

203-222

:
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William H. C. Bartlett Edward S. H olden

Cyrus Ballou Comstock Henry L. Abbot
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Charles Abiathar White William H. Dall

Samuel Pierpont Langley Charles D. Walcott

Charles Otis Whitman Edward S. Motse

Alexander Agassiz George Lincoln Goodale

ALEXANDER AGASSIZ.

BY GKORGE; LINCOLN GOODALE.

An exhaustive memoir of Alexander Agassiz should con-

sider his achievements in three distinct fields, namely, mining-

engineering and administration, oceanographic research, and

zoological investigation. His power of mental concentration

and his economy of time enabled him to accomplish results

which might fairly be regarded as full measure of activity for

three men. To specialists in engineering, oceanography, and

zoology must be entrusted the appreciation of the results at-

tained ; to one who has no claim to authority in any one of

these fields of thought has been given the task of tracing in

outline the principal dates in the career of Alexander Agassiz.

A large part of the energy of Agassiz was devoted for al-

most half a century to the enlargement of the Natural History

Museum created by his father, and to the realization of his

father's dream. The zoological section of this museum, known

as the Museum of Comparative Zoology, was early placed in

the hands of a small body of trustees, termed its faculty, and

of this faculty Mr. Agassiz, after his father's decease, was

always an active member. The present writer has had the

privilege of membership in that faculty for nearly thirty years,

and this afiiliation brought him into intimate relations with its

moving spirit. This unbroken intimacy constitutes the only

apology which the writer can oflfer for having dared to accept

the command from our president to prepare the present sketch.

Alexander Agassiz was born at Neuchatel, Switzerland,

December 17, 1835. His father, Louis Agassiz, was an in-

structor in the newly founded academy there, and had already

secured a wide reputation as a naturalist. His mother, a sister

of Prof. Alexander Braun, a distinguished botanist, possessed

remarkable talent as an artist, and aided her husband greatly

by the exact illustrations with which she enriched his scientific

publications. The zeal for research and the artistic tempera-
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ment which characterized father and mother descended to the

son.

Alexander's early studies were conducted at Neuchatel, a

city where French is the spoken language. Ikit as his mother

was a German, he had at his services, from his earliest youth,

the two languages, German as well as French. When he was

eleven years old, he went to Freiburg in Baden, where he came

into touch with his uncle, Alexander Braun, for whom he was

named, and with Prof. K. Theo. v. Siebold. In a private

manuscript dated 1907, he says that it was from them that he

"imbibed his first notions of natural history."

At the age of thirteen, after the death of his mother, he

came to the United States to join his father, Louis Agassiz,

who had accepted a professorship of zoology and geology in

the Lawrence Scientific School, which had been recently estab-

lished. At once he began his studies in the high school in

Cambridge, and after two years of preparation entered Har-

vard College, graduating in arts in 1885, at the age of nineteen.

Since his earliest years had been passed in French and German-

speaking countries, he always found it a little difficult to pro-

nounce certain English words, but his mastery in the construc-

tion of English sentences and his felicity in the choice of words

were remarkable. When he wrote slowly his writings were

models of clearness and precision.

After receiving his degree in arts, he carried on studies in

the Lawrence Scientific School, and took a degree of bachelor

of science, in engineering, in 1857. It should be mentioned in

connection with this fact that he later pursued a course of

studies in natural history in the same school, while he was

assistant in the museum, and was given a second degree of

bachelor of science, in 1862. The years 1858 and 1859 were

in part devoted to teaching and to chemical work.

In 1859 he went to California as an aid in the United States

Coast Survey, and passed a year in active service in the north-

west. On his return to Cambridge, in i860, he accepted a posi-

tion as assistant in the Museum of Comparative Zoology, then

just founded. In the same year he married Miss Anna Rus-

sell, a sister-in-law of Col. Theodore Lyman, his classmate in

college and an associate in the museum.
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Three years later he became interested in coal mining in

Pennsylvania, but he still continued active work in zixilogy.

In 1865 he undertook the exploitation of an unprofitable copper

mine in Michigan, in which he detected great possibilities. By
uniting this mine with an adjoining one and by the application

of improved methods of ore treatment, he placed the consoli-

dated properties upon a productive basis. From this time on,

he had no further dread of the narrowness of means which

had hitherto hampered him and his father ; moreover, he could

henceforth liberally aid his father in the furtherance of plans

for the symmetrical expansion of the museum, and form for

himself generous projects for exploration as well as for mu-

seum study. In spite of the too serious drafts made by the

mining enterprise upon his time and strength, he did not at

any time relinquish his interest in its management. He served

successively as superintendent, treasurer, and president.

In 1869 his health gave way under the protracted strain of

the management of the mine in Michigan, and he was forced

to suspend all work in connection with that undertaking.

With his wife and children he sailed for Europe in the autumn

of that year, and his rest soon found him convalescent. With

returning strength he journeyed to various points where he

could examine collections of his favorite objects of study, and

thus he spent his vacation in the most pleasurable scientific

activity.

The titles of the scientific i)ai)ers noted at the end of this

sketch exhibit the wide range of his investigation and the

steadfastness of his purpose. At this period he was devoting

himself with singleness of aim to embryology and certain

])hases of systematic zoology. In this work and in his devotion

to the museum, he must have given great satisfaction to his

father, who always regarded him as his earliest student in the

museum. His methods of study were largely those of his

father, and his avoidance of the polemics of Darwinism at this

time was an added gratification. This period is regarded by

those best qualified to judge as the happiest and most produc-

tive of the years which he gave to zoology proper.

Toward the close of 1873 his father died. Before the end

of the year his wife also passed away. The eflfect of this loss

293



NATIONAL ACADEMY BIOGRAPHICAL MEMOIRS—VOL. VII

Upon a strong personality, endowed with a highly sensitive

temperament, has heen told in touching words hy his intimate

friend Sir John Murray. It is enough for us to say that no

change of scene or of work ever seemed to lessen the sense of

that bereavement.

Even when a youth he had been much attracted to the study

of the sea itself, and the distribution of its animals. In this

study and in far journeying he now sought distraction from

his loss. He began to give to exploration and oceanography a

part of the time he had formerly devoted to embryology and

systematic zoology.

His first expedition was to South America. He explored

certain portions of the coast regions of Chili and Peru, and

gave special attention to Lake Titicaca. He charted the lake

and determined its chief biological features, making collections

illustrating its flora and fauna. He brought home also much

archaeological material. It is interesting to note that he gave

a certain amount of attention to important geological aspects,

especially to the question of land elevation.

In all of the numerous expeditions conducted after this date

he continued his survey on a broad basis, neglecting nothing

which might throw light on the relations of the lands explored.

For each of his expeditions, ample preparations were made

long beforehand with regard to arrival at ports of call, selec-

tion of favorable seasons, adequate provision of coal, and

requisite appliances for deep-sea work. The whole course of

each expedition was marked out accurately before he left

Cambridge, and every precaution was taken to guard against

misadventure. Hence he never met with any serious deten-

tions. He was able to prosecute his work without interruj)-

tion. In the exact records of these expeditions, the reader

will find that the narrative itself is devoid of anything of a

personal nature, and nowhere will be detected the fact that in

a large part of each sea voyage, the leader of the survey was

often completely prostrated by seasickness. His strength of

will overcame all obstacles.

In his youth Agassiz made with his father, and later by

himself, excursions along the Atlantic coast, and he early be-

came familiar with the technique of dredging. In 1877, as
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director of the scientific staff of the United States Coast

Survey steamer ''Blake'' he became specially interested in

oceanographic problems. In this steamer he made three

cruises in the Gulf of Mexico, the Caribbean Sea, and along

the lower east coast of the United States. In subsequent ex-

peditions, he gave attention to the pelagic fauna of the Gulf

Stream.

His voyages in the Pacific were made partly in the Fish

Commissioner's steamer "Albatross," and in steamers char-

tered by himself. He left practically no important locality

unvisited. The accounts v/hich he gives of the coral and other

islands examined by him, together with the results of his

thalassographic researches, are embodied in illustrated quarto

volumes and in the numbered publications of the museum

which are noted in the bibliography accompanying this sketch.

Many of the photographs reproduced in the numerous works

were taken by his son Maximilian, who was his constant com-

panion.

Mr. Agassiz passed the greater part of every winter in some

climate milder than that of Cambridge, and he so planned his

journeys as to make every month tell. In this manner he was

able to accomplish an enormous amount of geographical ex-

amination without disappointment of disaster. On his return

to the United States, after these long journeys, he would de-

vote a certain amount of time to the mines in Michigan and

then resume his zoological and other studies at the luuseum in

Cambridge, but chiefly at the laboratory in Newport. His

friends in Cambridge, Boston, and Newport were not infre-

quently permitted to hear from Mr. Agassiz a preliminary and

familiar account of his latest wanderings and achievements.

It is much to be regretted that none of these instructive un-

technical reports of great accomplishments have been pre-

served. They possessed the charm which is associated with

the remembrance of his father's lectures.

As has just been said, Mr. Agassiz conducted his laboratory

studies based on the material gathered from his numerous

expeditions, mainly at his home at Castle Hill, Newport. Near

his residence he established in 1877 a sea-side laboratory well

equipped with all requisite appliances. This laboratory was
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indirectly an outcome of an experiment on the island of Peni-

kese. Louis Agassiz, a year before his death, had been offered

the use of this island, together with a certain sum of money,

for the founding of a summer-school for instruction and re-

search in marine zoology. Alexander did not favor the ac-

ceptance of the offer, but he gave his loyal assistance, after

the experiment had begun. Prof. Asa Gray rightly called the

enterprise ''the fatal gift of Penikese." Louis Agassiz was
not at the time sufficiently strong to bear the additional burden

of a doubtful experiment, and his death soon followed. But
his son fully appreciated the desirability of having some place

for research on the south shore, and he therefore established

a laboratory near his home in Newport. This laboratory was
opened to instructors and students from Harvard and other

colleges, under most charming and hospitable conditions, and
remained active until 1897, when the neighboring waters were
not wholly favorable for its further activity. Moreover, the

establishment of a marine biological station at Woods Hole
under the auspices of the Fish Commission rendered the main-
taining of a public laboratory unnecessary.

Mr. Agassiz had also a home in Cambridge. This was
presided over by his father's second wife, Elizabeth Carey
Agassiz, a lady of gracious presence and wide accomplish-

ments. Her active interest in all things pertaining to the life

of her husband and step-son was shown by her earnest work
in conducting a school for young women, in order to add to

the slender means of the family, in the early days. Her in-

terest in the museum never slackened. She herself was an
enthusiastic student of natural history, particularly on the

instructional side, and, at a period when good handbooks were
uncommon, assisted Alexander in preparing a useful treatise,

known as Sea-Side Studies, a work which passed through two
editions. Every move in every expedition, from the moment
when Mr. Agassiz left Cambridge until his return, was watched
by her with intelligent interest.

The Museum of Comparative Zoology, to which frequent

reference has been made in this sketch, was founded by Louis

Agassiz upon a plan which is not at all adequately described

by its name. What he had in mind, as indicated by hints in
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his reports and other communications, was a museum for re-

search and illustration in all departments of what was then

called natural history. It was intended to comprise everything

from minerals, through the kingdom of plants, to the highest

animals. It was to include also man regarded from an archaeo-

logical and ethnological point of view. The first section of

this comprehensive museum was erected in 1859.

The staff at the outset consisted of a curator, Louis Agassiz,

and numerous assistants, each in charge of a department of

zoological investigation.

In the capacity of assistant, Alexander Agassiz served until

1875, when he was made curator. A second section of the

museum, devoted to zoology, was added to the structure in

1871-1872. In 1876, the section known as the Peabody Mu-
seum of American Archaeology and Ethnology, was erected at

the southeast corner of the great quadrangle, where its appar-

ent isolation gave little hint of the comprehensive plan which

makes it an integral part of the whole edifice.

By the close of 1882, the building had been extended to the

extreme northwest corner. Practically all of these additions

were made from gifts by Mr. Agassiz. In 1888 and 1889,

further extensions were made to accommodate mineralogy

and a part of the botany, and to provide more room for

zoology. At this period another section was also added to the

Peabody Museum. It was largely through the active influence

and the direct gifts of Mr. Agassiz that these additional sec-

tions were constructed. The facade fronting on Oxford Street

still lacked an important element, namely, the southwest corner.

In 1901-1902, this was filled by the commodious sections de-

voted to geology, the gifts of Mr. Agassiz and his two sisters,

Mrs. Shaw and Mrs. Higginson. In other words, the children

had effectively carried out their father's original plan, and the

great museum is now approaching completion. During this

whole period Mr. Agassiz served the museum as an officer:

23 years as curator, 10 as director of the Museum of Com-
parative Zoology, and from 1902, until his death, as director

of the University Museum, comprising all the sections. His

gifts to the museum and to other departments of Harvard

University considerably exceeded a million dollars.
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It niiglu naturally be tliought that so busy a man, and c^nc
who had devoted to much (^f his time, energy, and means to
the museum of the university, might fairly be excused from
any further demands by the university itself. Btit his services
were sought and freely given as overseer and as fellow of the
corporation.

Mr. Agassiz took a deep interest in the scientific societies
which have their headquarters within reach of the museum,
and for one of them, the American Academy of Arts and
Sciences, he has made by his will a Hberal allowance for a
permanent home.

Of his fondness for the National Academy of Sciences there
is no need that one should speak here. All can appreciate
what he has done for it and for its future development. There
is hardly a scientific society which does not carry his name on
Its rolls. There is not one which does not value his contribu-
tions to science as among the most important in their libraries.

BIBLIOGRAPHY.

This bibliogra])hy has been prepared in the library of the
Museum of Comparative Zoology of Harvard University,
Cambridge, Massachusetts, and comprises the titles of the
principal scientific writings of Mr. Agassiz there contained.
The list does not refer to numerous articles bearing upon
university and college affairs, which Mr. Agassiz contributed
to various journals, esi)ecially the "Nation," New York. Some
of these are noted in Dr. A. (;. Mayer's excellent bibliography
accompanying his sketch of Mr. Agassiz in the Popular Science
Monthly.

Notes on the dcscril,cd species of llolconoti found on the western
coast of North America. Proc. Boston Soc. Nat. Hist., vol. 8 1861 do
122-134.

' '

[Acalephan fauna of the southern coast of Massachusetts]. (Buz-
zard's Bay.) Idem, pp. 224-225.

The mode of development of the marginal tentacles of the free
medusae of some hydroids. Proc. Boston Soc. Nat. Hist., vol 9 1862
pp. 88-101, 31 figures.

Nauomia cam, a new genus of PhysophorcT. Idem, pp. 180-181.
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On alternate generation in annelids and the cniliryology of Autolytus

cornutus. Boston Journ. Nat. Hist., vol. 7, 1862, pp. 384-409, plates

IX-XI, 45 figures.

On Arachnactis hrachialata, a species of fioating Actinia found at

Nahant, Mass. Idem, pp. 525-531, 5 figures.

[Toxopneustes drohachiensis Agassiz 1863.] Proc. Boston Soc. Nat.

Hist., vol. 9, 1863, pp. 191-193.

Berenicidae (Halopsis ocellata Agassiz.) Idem, pp. 219-220.

List of the echinoderms sent to different institutions in exchange for

other specimens, with annotations. Bull. Mus. Comp. Zool., vol. i, 1863,

pp. 17-28.

On the embryology of Asteracanthion bcrylinus Agassiz, and a spe-

cies allied to A. rubens Miiller and Troschel, Asteracanthion pallidns

Agassiz. Proc. American Acad. Arts and Sci., vol. 6, 1863, pp. 106-

114, 18 figures.

Synopsis of the echinoids collected by Dr. W. Stimpson on the North

Pacific Exploring Expedition under the command of Captains Ringgold

and Rogers. Proc. Acad. Nat. Sci. Philadelphia, 1863, pp. 352-361.

Embryology of the starfish. Cambridge, 1864; Contrib. Nat. Hist.

U. S., vol. 5, 1877; and Mem. Mus. Comp. Zool., vol. 5, No. i, 1877, 20

plates.

On the embryology of echinoderms. Mem. American Acad. Arts and

Sci., vol. 9, 1864, pp. 1-30, 4 plates, 38 figures.

(On the habits of Spiralis flemingii ?.) Proc. Bost. Soc. Nat. Hist.,

vol. 10, 1865, pp. T4-15.

Seaside studies in natural history. Marine animals of Massachusetts

Bay. Radiates. By Elizabeth Cary Agassiz and Alexander Agassiz.

157 PP« 186 wood-cuts, 1865; second edition, 1871.

North .American Acaleph?e. Mem. Mus. Comp. Zool., vol. i. No. 2,

1865, (Termed also, "Illustrated catalogue of the Museum of Compara-

tive Zo<)logy at Harvard College), pp. 234, 360 figures.

Description of Salpa cabotii Desor. Proc. Hoston Soc. Nat. Hist.,

vol. IT, 1866, pp. 17-23, 2 plates, 5 figures.

On the position of the sandstone o-f the southern slope of a p(»rtion of

Keuva, Keweenaw P(^int, Lake Superior. Idem, pp. 244-245.

Notes on the embryology of starfishes (Tornaria). Ann. New York

Lye. Nat. Hist., vol. 8. 1867, pp. 240-246, i plate, ir figures.

On the young stages of a few annelids. Idem, pp. 303-343. 5^ figures.

Note on Loven's article on ''Leskea mirabilis Gray." Ann. New
York Lye. Nat. Hist., vol. 9, 1869. pp. 242-245.

Notes on beaver dams. Proc. Boston Soc. Nat. Hist., vol. 13, 1869,

pp. 101-104.

On the habits of a few echinoderms. Idem, pp. 104-107.

Preliminary report on the echini and starfishes dredged in deep water

between Cuba and the Florida reef, by L. F. de Pourtales. Bull. Mus.

Comp. Zool., vol. I, 1869, pp. 253-308.
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Appendix to the prfliminary report on the echini collected by L. F.

de I\)urtales. Hull. Mus. Conip. Zool., vol. 2, 1871, pp. 455-457.

Application of photoj^raphy to illustrations of natural history. JUdl.

Mus. Comp. Zool., vol. 3, 1871, pp. 46-48, 2 plates.

Systematic zoology and nomenclature. American Nat., vol. 5, 187 1,

PP- 353-356.

Revision of the echini. Mem. Mus. Comp. Zool., No. VIT, 1872-1874.

pp. 762, 94 plates. (First issued as "Illustrated Catalogue of the

Museum of Comparative Zoology at Harvard College, No. 7.")

The history of Balanoglossus and Tornaria. Mem. American Acad.

Arts and Sci., vol. 9, 1872, pp. 421-436, plates 1-3, 50 figures.

The echini collected on the Hassler expedition. Bull. Mus. Comp.
Zool., vol. 3, 1873, PP- 187-190.

Geographical distri1)ution of the echini. Revision of the echini.

Mem. Mus. Comp. Zo(")l., vol. 3, 1873-1874. pp. 213-220.

The homologies of Pedicel larict. American Nat, vol. 7, 1873, pp.

398-406, 29 figures.

Annual report of the curator of the Museum of Comparative Zoology

at Harvard College to the President and Fellows of Harvard College

for 1873; Cambridge, 1874. 8vo. (See subsequent reports in following

years.)

Zoological results of the "Hassler expedition." 1. Echini, Crinoids,

and Corals. (With L. F. de Pourtales.) Mem. Mus. Comp. Zool. at

Harvard College, vol. 4, 1874, pp. 1-24, 4 plates. Also in Illustrated

Catalogue of the Museum of Comparative Zoology at Harvard College,

No. 7, 1874.

Embryology of the Ctenophorae. Mem. American Acad. Arts and Sci.,

vol. 10. 1874. pp. 357-398, 5 plates.

Exploration of Lake Titicaca. TI. Notice of the palaeozoic fossils

by Orville A. Derby. With notes by Alexander Agassiz. Bull. Mus.
Comp. Zo<">l.. vol. 3, No. I J, 1875, PI). 279 286.

Recent corals from Tilibiche, Peru. (With L. F, de Pourtales.;

Idem, pp. 287-290, I plate.

The organization and progress of the Anderson School of Natural

History at Penikese island. Report of the trustees for 1873; 8vo, pp.

30, 5 plates, Cambridge, 1874.

Instinct? in hermit crabs. American Journ. Sci., 3d sen, vol. 10,

1875, pp. 290-291.

Haeckel's gastraea theory. American Nat., vol. 10, 1876, pp. 73-75.

The development of flounders. Idem, pp. 705-708.

Haeckel's Tiele und Wege der heutigen Entwickelungsgeschichte.

American Journ. Sci., 3d ser., vol. 1 1, 1876, p. 74.

Haeckel's theory (Allaeogenesis) of the genetic connection between
the Geryonidae and ^ginidae. Idem, p. 420.

Hydrographic sketch of Lake Titicaca. Proc. American Acad. Arts

and Sci., vol. n, 1876, pp. 283-292, i plate.
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On viviparous echini from the Kerguelen Islands. Idem, pp. 231-

22)6, 6 figures.

L,e developpement des pleuronectes. (Traduit par A. Giard.) Note

du traducteur. Revue Sci. Nat. Montpellicr, 6, 1877, pp. 129-139.

North American starfishes. Mem. Mus. Comp. Zool., vol. i, 1877,

Embryology of the starfish, pp. 93. On the solid parts of some North

American starfishes, pp. 94-122, 20 plates, and woodcuts. (Also forms

volume 5 of Contributions to the Natural History of the United States,

by Louis Agassiz.)

(A notice of Sir Wyville Thomson's account of some of the echino-

derms of the "Porcupine" and "Challenger" Expeditions.) American

Journ. Sci., 3d ser., vol. 13, 1877, pp. 164-165.

Zoology of the "Challenger" Expedition. (Abstract from letter of

Dec. 18.) Idem, p. 165.

Observations sur des echinides vivipares provenant des iles Kergue-

len. Ann. Sci. Nat., 6th ser., vol. 5, 1877, Art. 6, pp. 5, pi. II, fig. B.

On the young stages of some osseous fishes; three parts. Proc.

American Acad. Arts and Sci., vol. 13, 1878, pp. 1 17-127; vol. 14, 1878,

pp. 1-25; vol. 17, 1882, pp. 271-303. (In all, 30 plates.)

The development of Lepidosteus. Proc. American Acad. Arts and

Sci., vol. 14, 1878, pp. 65-76, 5 plates.

Zoological diagrams. (A critical notice of Leuckhart's and Nitsche's

diagrams.) American Journ. Sci., 3d ser., vol. 14, 1877, p. 560.

Yucatan coral reefs, and Cuba elevated coral rock. (A review.)

American Journ. Sci., 3d ser., vol. 16, 1878, p. 70.

Der "Zoologisher Anzeiger" of J. V. Cams. (A review.) Idem, p.

405.

A zoological laboratory. Idem, p. 488; Nature, vol. 19, 1878, pp. 317-

319; and Ann. Rept. Mus. Comp. Zool., 1878.

Preliminary report on the "Challenger" echini. Proc. American

Acad. Arts and Sci., 3d ser., vol. 14, 1879, pp. 190-212.

Former extension northward of the South American Continent.

American Journ. Sci., 3d ser., vol. 18, 1879, pp. 230-232. Bull. Mus.

Comp. Zool., vol. 14. 1879.

Note on some points in the history of the synonymy of echini. Proc.

Zool. Soc. London, 1880, pp. 33-38.

Louis Francois de Pourtales. American Journ. Sci., 3d ser., vol. 20,

1880, pp. 253-255.

Palaeontological and embryological development. Idem, pp. 294-305,

375-389-

Reports on the results of dredging under the supervision of Alex-

ander Agassiz in the Caribbean Sea in 1878-1879, and along the Atlan-

tic coast of the United States during the summer of 1880 by the U. S.

Coast Survey steamer "Blake," Commander J. R. Bartlett, U. S. N.,

commanding. Preliminary report on the echini. Bull. Mus. Comp.

Zool., vol. 8, 1880, pp. 69-84.
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List of dredging stations occupied during the year 1880 by the U. S.

Coast Survey steamer "lilake," Commander J. R. Bartlett, U. S. N.,

commanding. Idem, pp. 95-98.

Das System der Medusen von l'>nst Haeckel. (A review.) Ameri-
can Journ. Sci., 3d sen, vol. 19, i88o, pp. 245-248; vol. 22, 1881, pp.

160-162.

Biographical sketch of Louis Francois de Pourtales. Proc. Ameri-
can Acad. Arts and Sci., vol. 16, 1881, pp. 435-443.

Ctenophorae, by Dr. C. Chun. (A review.) American Journ. Sci.,

3d ser., vol. 21, 1881, pp. 81-83.

fitude sur le developpement paleontologique et embryologique.
(Translated by P. de Loriol.) Arch. Sci. Phys. et Nat., 3d sen, vol. 5,

1881, pp. 516-558.

Letter No. 5 to Carlile P. Patterson, Supt. U. S. Coast Survey, on
the explorations in the vicinity of the Tortugas during March and
April. 1881. Bull. Mus. Comp. Z06I., vol. 9, 1881, pp. 145-149.

Palaeontological and embryological development. Proc. American
Assoc. Adv. Sci. for 1880, 1881, pp. 389-414.

Polyclonia frondosa. Nature, London, vol. 24, 1881, p. 509.
Report on the Echinoidea dredged by H. M. S. "Challenger" during

the years 1873-1876. Zool. "Challenger" Exped., vol. 3, pt. I, 1881, pp.
321, 45 plates.

Semper's Animal Life. (Review.) The Nation, June 16, 1881.

Bibliography to accompany Selections from embryological mono-
graphs, etc., n, compiled by A. Agassiz, Walter Faxon, and E. L.
Mark. Echinodermata. Bull. Mus. Comp. Zool., vol. 10, 1882-1883, PP.
109-134.

A chapter in the history of the Gulf Stream. Bull. Mus. Comp.
Zool., vol. II, 1883, pp. 72,-77, map.

Echinodermata. Embryological monographs compiled by A. Agas-
siz, Walter Faxon, and E. L. Mark. Mem. Mus. Comp. Zool., vol. 9,

1883, pp. 45, 15 plates.

Exploration of the surface fauna of the Gulf Stream under the
auspices of the Coast Survey. The Porpitidse and Velellidte. Mem.
Mus. Comp. ZoOl., vol. 8, No. 2, 1883, pp. 16, 12 plates.

The Tortugas and Florida reefs. Mem. American Acad. Arts and
Sci., vol. II, 1885, pp. 107-134, 12 plates. (Author's copies June, 1883.)
University notes. Museum of Zoology. Jefferson Physical Labora-

tory. Harvard College Bulletin, No. 3, 1883-1884, pp. 60-61.
On the development of some pelagic fish eggs. (With Charles O.

Whitman.) Proc. American Acad. Arts and Sci., vol. 20, 1884, pp.
23-75, I plate.

The development of osseous fishes. (With Charles O. Whitman.)
Mem. Mus. Comp. Zool., vol. 14, pt. I: The pelagic stages of young
fishes, pp. 56, 19 plates, 1885; Pt. II: The embryonic stages of develop-
ment, pp. 40, 12 plates, 1889.
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Review of "Peruvian antiquities: the necropolis of Ancora in Peru.

By W. Reiss and A. Stubel." Nation, Oct. 27, 1887.

Bibliotheca zoologica. (A review of "P>ibliotheca zoologica—Origi-

nal Abhandlungen aus dem gesannnt Gebiete der Zotilogie," Herausge
geben von Dr. R. Leuckart imd Dr. Carl Chun.) American Juurn. Sci.,

3d ser., vol. 35, 1888, pp. 420-424.

Three cruises of the United States Coast and Geodetic Survey
steamer "Blake," in the Gulf of Mexico, in the Caribbean Sea, and
along the Atlantic coast of the United States, from 1877 to 1880. 2

volumes, Boston, 1881. Also in Bull. Mus. Comp. Zool., vols. 14 and

15, 1888.

The coral reefs of the Hawaiian Islands. Bull. Mus. Comp. Zool.,

vol. 17, 1889, pp. 121-170, plates 1-13.

Note appended to "The topography of Florida, by N. S. Shaler."

Bull. Mus. Comp. Zool., vol. 16, 1890, pp. 157-158.

Notice of Calamocrinus diomedco, a new stalked crinoid from the

Galapagos, dredged by the U. S. Fish Commission steamer "Alba-

tross." Bull. Mus. Comp. Zool., vol. 20, 1890, pp. 1-165.

On the rate of growth of corals. Bull. Mus. Comp. Zool., vol. 20,

1890, pp. 1-61, 4 plates.

Ueber einen tiefsee Crinoiden aus der Familie der Apiocriniden.

Neues Jahrb. fiir Mineralogie, vol. i, 1890, pp. 94-95.

Three letters to Marshall McDonald, United States Commissioner of

Fish and Fisheries, on the dredging operations off the west coast of

Central America to the Galapagos, to the west coast of Mexico, and in

the Gulf of California, in charge of Alexander Agassiz, carried on by

the U. S. Fish Commission steamer "Albatross." Bull. Mus. Comp.
Zool., vol. 21, 1891, pp. 1-185.

The abandonment of Penikese. Pop. Sci. Mo., September, 1892.

Calamocrinus diomedce, a new stalked crinoid, with notes on the

apical system and the homologies of the echinoderms. Mem. Mus.
Comp. Zool., vol. 17, No. 2, 1892, pp. 95, 2f2 plates.

General sketch of the expedition of the "Albatross" from February
to May, 1891. Bull. Mus. Comp. Zool., vol. 23, 1892, pj). 89, 22 plates.

Preliminary note on some modifications of the chromatophores of

fishes and crustaceans. Bull. Mus. Comp. Zool., vol. 2;^, 1892, pp. 1-189,

I plate.

The Gulf Stream. Smithsonian Report, 1891, pp. 189-206, plate.

Observations in the West Indies. American Journ. Sci., 3d ser., vol.

45, 1893, pp. 358-362.

Notes from the Bermudas. American Journ. Sci., 3d ser., vol. 47,
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THE PEOGEESS OF SCIENCE

THE DEATH OF ALEXANDER
AGA88IZ

In the death of Alexander Agassiz,

America loses its foremost naturalist,

as a few months ago in the death of

Simon Newecmb it lost its most emi-

nent representative of the exact sci-

ences. Both were born in the year

1835, and in a century preeminent for

science both gave distinction to this

country when it was relatively back-

ward in scientific productivity. Each
maintained his intellectual leadership

and continued his researches and pub-
lications to the very end of a long life. I

America is no longer behind the nations '

of Europe in the number of its scien-
[

tific workers, but among them all are

none to take the places left vacant by
Agassiz and Newcomb.
Alexander Agassiz was endowed at

birth with the heritage of his great
|

father, Louis Agassiz, whose work at i

Harvard he carried forward. Born in

Switzerland, he came to the United
,

States in 1849 at the age of fourteen
and graduated from Harvard College
in 1855, continuing graduate studies in

mining and chemistry in the Lawrence
Scientific School. In 1859 he went to

California as an assistant on the coast

survey and in the following year be-

came assistant in the museum founded
by Louis Agassiz, during whose absence

in Brazil he was in charge. From 1866
to 1869 he was engaged in mining in

the Lake Superior region and became
superintendent of the Calumet and
Hecla copper mines of which he was
president at the time of hid death. He

[

thus acquired abundant wealth, and
was able to give more than half a mil-

lion dollars to the Harvard Museum of

Comparative Zoology and to conduct
as he wished his oceanographical ex-

peditions.

In 1869 Mr. Agassiz visited European
museums and on his return in 1870
renewed his duties at the Harvard
Museum, of which he became curator
and director on the death of Louis
Agassiz in 1873. He was for a series

of years one of the seven fellows who
form the corporation of Harvard Col-

lege, and was on two occasions elected

I
an overseer. In 1875 he visited the

western coast of South America and
subsequently went to England to assist

with the reports of the Challenger
expedition, writing the monograph on
the Echini. Previously and subse-

quently to the end of his life, he made
a great number of valuable scientific

contributions to marine zoology, the

embryology of fishes and coral reefs.

In awarding to him its Victoria re-

search medal, the report of the Royal
Geographical Society said " he has
done more for oceanographical research

than any other single individual " and
summed up his work by noting that
for thirty years he had carried out
personally oceanographical expeditions

over most of the oceans of the world.

In 1877-80 he explored the Florida

Straits and Gulf of Mexico, the At-

lantic Coast and the Caribbean Sea.

In 1880 he studied the surface fauna
of the Gulf Stream; in 1892-4 he in-

vestigated the Sandwich Islands, study-

ing recent and extinct reefs. In 1891

he conducted three cruises off the West
Coast of Central America, and in

1895-6 he studied the Great Barrier

Reef of Australia and in 1897-8 the

Fiji Islands. In 1899-1900 he carried

out a cruise from San Francisco via

the Coral Island groups to Japan. In
1904-5 he investigated the eastern

tropical Pacific. In the Indian Ocean
in 1901-2 he devoted himself to the

Maldive Islands. In 1874-5 he investi-
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gated Lake Titicaca. Mr. Agassiz has

done this entirely at his own expense.

The results have been published by him

through tue Museum of Comparative

Zoology at Harvard College, in thirty

volumes of memoirs and fifty-three

volumes of bulletins, mostly containing

the results of his own various expedi-

tions and of the work of the specialists

who examined his collections. Besddes

the numerous publications through the

Harvard Museum, in 1888 Mr. Agassiz

published in two volumes the narrative

of his three cruises in the Gulf of

Mexico, the Caribbean Sea, and along

the Atlantic Coast of the United States,

with charts and illustrations.

Mr. Agassiz had been president of

the National Academy of Sciences, and

was a foreign member of the leading

academies of the world. He was not

only the author of important contribu-

tions to science, but was also a great

man, possessed of complete courage and

frankness and a dominant will, which

gave him leadership throughout the

broad and rich experiences of his long

life. As he was happy in his birth and

in his life, it may be said that he was

not ill-starred in his death, for he died

with faculties undimmed, suddenly, on

the sea, which he loved so well and had

explored so persistently.

CHARLES REID BARNES
The death of Dr. Charles Reid

Barnes, professor of plant physiology

at the University of Chicago, as the

result of a fall, is a serious loss to

botany. He was born at Madison, Ind.,

in 1858 and was educated at Hanover

College and Harvard University. After

occupying successively the chairs of

natural history and of botany and geol-

ogy at Purdue University, he was called

to the chair of botany at the Univer-

sity of Wisconsin in 1887, where he

remained until he took up his final

work at Chicago in 1898. During all

of these years he was associated with

Professor Coulter in the editorship

of the Botanical Gazette. Professor

Barnes had served as vice-president of

the botanical section of the American

Association and as president of the

Botanical Society of America. Pro-

fessor Barnes's best known earlier pub-

lications dealt with the taxonomy of

mosses. Just before his death he com-

pleted the final proof-reading of the

physiological part of a general text-

book of botany that is expected soon to

appear from the Hull Botanical Labo-

ratory. Within the past few years

Professor Barnes had become greatly

interested in morphological problems

among the bryophytes, two papers hav-

ing been already published in conjunc-

tion with Dr. Land and several others

being partly ready.

THE TROUBLES AT PRINCETON
', The secret history of almost any

I American university is not less com-

plicated than recent events at Prince-

ton, but it is certainly unusual for

such family quarrels to be so com-

pletely exploited before a public which

can scarcely be expected to understand

them. It is, however, probably not a

bad thing for a university to conduct

its affairs in the open and for large

numbers to become interested in them,

even though the principles involved

may not be so vital as they appear to

those immediately concerned. Probably

the circumstance of greatest general

interest at Princeton is the control

exercised by the alumni. This is a

factor likely to become increasingly

important in the history of our univer-

sities, and it is not without its dangers,

for the alumni bear gifts and are more

likely to be concerned with athletics

and fraternities than with scholarship.

The outlines of the Princeton story

are now common property. Dean West

has long urged with enthusiasm a

graduate college on the lines of the

Oxford colleges and President Wilson

approved the plan. Then came Presi-

dent Wilson's move against the clubs

—

fraternities are forbidden at Princeton

—and in favor of more democratic
" quads," which divided the faculty and

trustees and awakened the opposition
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Lieutenant Ernest Shackleton,

the eminent arctic explorer, who is at present lecturing in the United States.
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PAUL WAYLANI) BAIiTLETT, SCULPTOK, WOPtKING ON A '

8TATI E OF ALEXANDEP. AGASSIZ

Mr. Bartlett bep*" his career as a stnli)for '^^ ^^'^ age of 14 wit h an exhibit in

the Paris Salon. His work since ha>4 been important and varied. l*rofessor

Alexander A{r«iHsi/,, tlie subject of tbis statue, was a son of Louis Ajfassiz
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Mr, Alexander Agassiz.

President of the Seventh International Zoological Conpress.
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THE INTERNATIONAL ZOOLOG-
ICAL CONGRESS

The Seventh International Zoolog-

ical Congress, held at Boston on August

19-24, was probably a greater success

than its promoters had ventured to

hope. Although it may have seemed

inappropriate to hold it anywhere but

in, or close to, Agassiz's famous mu-

seum at Cambridge, all disappointment

on this score was quickly forgotten

upon reaching the magnificent new

buildings of the Harvard Medical

School. Rarely had zoologists been

so splendidly housed; and never, per-

haps, had they received more open-

handed hospitality from the people

among whom they had chosen to meet.

The attendance at the congress was

very large, including distinguished

workers from Japan, Russia, Austria,

etc., with large delegations from Ger-

many, France and England. No single

man can sum up the achievements rep-

resented by the assembly, but counting

work instead of heads, it is possible

that as much as one fourth of the total

zoological strength of the world was

represented. The papers and ad-

dresses, as at all such gatherings, were

of all degrees of interest and impor-

tance; but it is certainly true that

manv noteworthy contributions were

offered. Perhaps the greatest en-

thusiasm was aroused by Bateson's ad-

dress on problems connected with hered-

ity. The whole subject of genetics,

as Bateson calls it, was very much to

the front, and anything in reference to

it was eagerly received. Tower, of

Chicago, the author of the remarkable

researches on the potato-beetle and its

allies, was present; and Shull's ac-

count of his experiments with the
" elementary species " of shepherd's

purse was welcomed, though actually

botanical. It is an interesting sign of

the times that a paper dealing ex-

clusively with plants should be con-

sidered appropriate at a zoological

congress; an indication that biology is

again coming to be studied in a broad

wav, and that one can not afford to

ignore either animals or plants, when
dealing primarily with the one or the

other.

At the general meetings, held at

Jordan Hall, it was a keen pleasure to

see and hear such standard bearers of

the science as Hertwig, Murray and
Brooks, not to speak of Alexander

Agassiz, the president of the congress.

At the last general meeting the report

of the committee on nomenclature was

unanimously adopted, and thus some

matters of importance, which had long

been in dispute, were at length settled,

so far as they can be by such means.

Several excursions were arranged for

the members of the congress. One to

the Arnold Arboretum gave the for-

eigners an opportunity of seeing a fine

series of living American trees; while

the geneticologists, if one may so call

them, were glad to be conducted by

Professor Sargent through his planta-

tion containing species of thorns. An-

other party was conducted to the place

where extensive experiments are being

made in rearing the parasites of the

gj'psy moth, and all who saw this work

came back with enthusiastic accounts

of it. On another day the congress

was entertained at Wellesley College;

while on Saturday a visit was made to
ft-

Harvard University, where President

Eliot and Mr. Agassiz made brief

speeches explaining the history and na-

ture of Harvard University in general

and the Museum of Comparative Zool-

ogy in particular.

At the termination of the Boston
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week the congress went to Woods Uoll,

where they were shown all that the

laboratories held. A pleasing feature

of this visit was the reading of a letter

from Dr. Dohrn, of the Naples Zoolog-

ical Station, regretting his inability to

be present, and the sending to him of

a warm message of regard, signed by

all in attendance. In the afternoon of

Sunday the members embarked on the

Fishhauk, on their way to New York,

a sample dredging being made so that

all might see the method employed by

the Bureau of Fisheries in exploring

the local waters.

The excursion ^vas continued in New
York, Philadelphia and Washington,

the members being elaborately enter-

tained in each city, with special refer-

ence to the scientific and zoological

interests. Thus in New York a day

each was devoted to Columbia Univer-

sity, the American Museum of Natural

History, the Station for Experimental

Evolution of the Carnegie Institution

at Cold Spring Harbor, New York, the

Zoological Park and a trip up the

Hudson to Garrison as guests of Pro-

fessor Osborn. On Saturday there

were trips to Yale and Princeton. On
Monday and Tuesday in Philadelphia

the members visited the Academy of

Natural Sciences, the Zoological Gar-

den, the American Philosophical So-

ciety and the University of Pennsyl-

vania. At Washington the visitors

were welcomed by Secretary Wilson

and shown under the most favorable

auspices the vast work being accom-

plished for science by the national gov-

ernment. A trip to Niagara Falls and

the University of Toronto completed

the excursion, which had been remark-

ably well arranged and with which the

foreign delegates expressed themselves

as more than pleased.

WEALTH OF THE UNITED
STATES

TuE^ensus office has issued a report

of more^ban 1,200 quarto pages con-

taining a vKst amount of information

in regard to tne wealth, debt and taxa-

tion of the county in 1904. The total

wealth is placed^ about 107 billion

dollars, as compdred\with 88 billion

in 1900, 65 bijHon in t^O and 43 bil-

lion in 1880^' The per c>^ita wealth

is now $1,318, and the Annual in-

crease /<^t far from $40 per year.

Whil/B^the per capita wealth of Great

Brmiin, France and Australia is

1 1 Lets than SSOO par capita N.

li^$500 to 1000 '• •• ^-.
^^1000 1500 •• • •

BBi^oo 2000 " • 1

Ifisa^ooo '- sooo " • >

isOOO and over • •

Per Capita Wealth for each State and Territory, 1904.
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ALEXANDER AGASSIZ, 1835-1910

By ALFRED GOLDSBOROUGH MAYER

A LEXANDER EMMANUEL RODOLPHE AGA8ST7 ,

f^ of Louis AgassiX was born at Neuchattl ^ I
' TJ

'°°

December 17, 1835
iMeuchatel, Switzerland, on

emiT cfeSfl;Sff '^"'" '""^ "»' »•" who .«.,.

Cecile Braun the <lfl„<rl,fo. ^^ lu .

^^^ mother was
r. I. /„ daughter of the postmaster ffeneral nf +>„> n jDuchy of Baden, who was a geologist of note «.! //

"^

the largest collection of minerds fGerLanv ^^l-f
7°~ «f

woman of culture and an arfict f
^""^.^^y- Cecile Braun was a

th. «.. w.. ..wi°'j:,,:r.; ..rz;:*?-- f -•
son,, of the best pkte in Ih. « Pois.o.rwir. h ^"'l """"'

After the birth of lier son, sorrow came upon the familv f.. ,^.heavy expenses demanded by the publication of Lou s A^aTsiS nl
eXuirt o-yXrttS ^:L,tsdH^-^^
forced to leave Neuchatel, and to be^ft^fL^trtotfrTLT
wife or children could follow him to his new home, she died n 1848after a lingering illness. ° ^^^^
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I cite these events because they show that the early youth of Alex-

ander Agassiz was passed in a period of domestic confusion and sorrow

which may have left its mark upon him throughout life, for his great

self-reliance was a characteristic rarely developed in those whose early

years have been free from care. Life was a severe struggle for him,

and though his victories were great they were won after hard-fought

battles.

After the departure of his father from Neuchatel Alexander re-

mained with his mother throughout the period of her failing health,

and after her death his father^s cousin. Dr. Mayor, and the Eeverend

Marc Fivaz brought him to America, where he rejoined his father in

America in June, 1849, and entered the Cambridge High School in

the autumn of the same year.

The earliest published picture of Alexander Agassiz is by his father^s

artist Dinkel and appears upon the cover of the first livraison of the
" Histoire naturelles des Poissons d Eau douce de FEurope Centrale "

published in 1839. It shows him as a little boy of four years fishing

upon the shore of the Lake of Neuchatel.

In early life Alexander exhibited his independence of character and
incurred the Prussian governor's displeasure and his father's reproof

through his willful neglect to salute this official when he passed upon
the opposite side of the street. He must also have shown his charac-

teristic pertinacity, for before he came to America he could play well

upon the violin, an accomplishment which he allowed to fall into abey-

ance in later years.
*

In the spring of 1850, soon after the arrival of Alexander in

America, his father took for his second wife Miss Elizabeth C. Gary,

of Boston, in whom he found a new mother throughout life, and he
took the most tender care of her until her death long years afterwards,

when he himself was an old man. Doubtless many of the finer traits

of his rugged character were developed through the refining influence

due to the care and teaching he received from this superior woman.
Nature and his father made him a naturalist, and his reverence for

his father was almost a religion with him. He became the first student

his father taught in America.

He entered Harvard College and graduated in 1855 with the degree

of A.B., and then studied engineering, geology and chemistry in the

Lawrence Scientific School, obtaining one B.S. in 1857, and another in

natural history in 1862. During his college days he was much inter-

ested in rowing and was bow oar of the four-oared crew which won the

race against Yale on the Connecticut River at Springfield on July 22,

1855, at which time he weighed only 145 pounds. He continued to

row on the university crew until 1858, when the future President Eliot

was one of his comrades in the boat.
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After graduating from the Lawrence Scientific School he studied
chemistry for a few months at Harvard, and then taught in his father's
school for young ladies until 1859, when he was appointed an assistant
on the U. S. Survey, and departed to take part in the task of charting
the region of the mouth of the Columbia River, Oregon, and in estab-
lishing the northwest boundary. During this visit to the Pacific coast
he found time in intervals of travel between official duties to study the
fishes and medusae of San Francisco harbor and Puget Sound, and to
collect specimens at Acapulco and Panama for his father's museum

;
but after a year's absence he acceded to his father's earnest request
and came home to Cambridge to continue his zoological studies and to
assist m the upbuilding of the great museum which was the dream of
his father's life.

We now come to the period of the beginning of his scientific pro-
ductivity, for in 1859 he published his first paper-a brief address
before the Boston Society of Natural History upon the mechanism of
the fiight of Lepidoptera. It seems strange that this first paper of one
who was destined to devote his life to the study of marine animals and
to the sea should have been upon butterfiies and moths. Moreover, it is
his only paper save one upon a mechanical principle underlying animal
activity, his later work in zoology being of a systematic, descriptive or
embryological character.

These years when he worked by his father's side and assisted him
from the time the museum was formally opened in 1860 until 1866
when he went to Michigan to develop the Calumet and Hecla copper
mine were probably the happiest of his life. At first he had charge of
the alcoholic specimens, of the exchanges and the business management
of the museum—sufficient to swamp an ordinary man ; but he was a
hercules of energy and executive power, and his remarkable ability as
an organizer probably saved the museum from many an embarrassment
which his father's buoyant enthusiasm and simple faith in destiny might
have brought upon it. He had much of that ardent love of the study
of nature which was his father's own, but it was tempered and controlled
by a more conservative judgment and a keener insight into the motives
of men, so that the two working in sympathy together made an ideal
team for drawing the museum upward from obscurity to prominence;
for these early days were critical ones in its history. In 1866, when
his father was absent in Brazil, Alexander Agassiz had entire charge
of the museum.

On November 15, 1860, he married Miss Anna Russell, daughter of
George R. Russell, a leading merchant of Boston. The wedding took
place at the home of the bride's brother-in-law. Dr. Theodore Lyman.

Arduous as his official duties were from 1859 to 1866, when he
studied in the museum at Cambridge, they did not prevent his accom-
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plishing a remarkable amount of work in science, for he devoted his
summers to study upon the seashore at a time when the waters of many
a now polluted harbor were pure, so that he discovered many new and
remarkable marine animals in the neighborhood of Boston, where now
nearly all aquatic life has disappeared. He produced eighteen publica-
tions during this period, the most notable being his illustrated catalogue
of the '' North American Acalephae,'' containing descriptions of many
new and interesting forms of medusae from the Pacific and Atlantic
coasts, and illustrated by 360 figures drawn from life by his own hand.
It IS but a just tribute to his thoroughness as a collector and observer
to say that some of these medusae have never again been seen since he
discovered them off the New England coast fifty years ago.

Another interesting paper of this period is his '' Embryology of the
Starfish'' of QQ pages illustrated by 8 plates containing 113 figures

beautifully drawn from life by the author; and yet another paper is

upon the young stages of annelid worms in which he shows that in past
ages adult worms were often provided with very large bristles, and that
the young of existing marine worms still have such structures.

At this time also he wrote much upon echinoderms, and made sub-
stantial progress upon that great work of his early manhood, the
" Revision of the Echini,'' which finally appeared in four parts between
1872-74 and consists of 762 quarto pages of text and 94 plates; com-
posed of drawings and photographs made by the author. This work
caused his father keen delight, for he foresaw that it portended a dis-

tinguished career in science to his gifted son. It won the Walker prize
of $1,000 from the Boston Society of Natural History, and brought to
its young author an international reputation.

In 1866 he was elected to membership in the National Academy of
Sciences, which at that time recruited itself from the active young
workers of the country. He was president of the academy from 1901
to 1907, and its foreign secretary from 1891 to 1901 and from 1908
until his death in 1910. He bequeathed $50,000 to the academy. He
was also deeply interested in the American Academy of Arts and
Sciences and served as its president, gave large sums to it and left

it $50,000 after his death. These two academies were the only scien-
tific associations of America in which he took any active interest.

Between 1860 and 1866 he laid the foundation for all that he was
to achieve in science, with the exception of his elaborate explorations
of coral reefs, and, with this exception, all of the subjects which were
to engross his attention in future years were then engaging his active
interest. He never departed from the thought and method of these
early days, and he always spoke of them with loving remembrance as
"the good old days"—their influence upon his scientific career was
paramount. For example, he never adopted the methods of the his-
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tologist which were not used by his father, and he confined himself to
the study of living animals whenever this was possible. Thus it is that
he ranks among the foremost of those systematists and embryologists who
have devoted themselves to the observation of marine animals, but his-
tology was wholly neglected by him. Nor did he ever take part in that
stirring discussion of Darwinism which engrossed the attention of all
01 his contemporaries. It would be unfair to say that he did not believem evolution, but the truth is that he was but little interested in the
speculative side of science, excepting in so far as its deductions could
be based upon observations of facts. In later life he came to regard the
labors of the physiologist and of the laboratory experimenters upon the
reactions of animals as beyond the scope of zoology.

But the walls of the museum and problems of zoology were too nar-
row a bound for such a genius of activity as Alexander Agassiz; more-
over, he was poor and he required funds for the prosecution and publica-
tion of his work in science and thus in 1865 he engaged in coal miningm Pennsylvania, and in the following year he temporarily left the
museum and became superintendent of the then unprofitable Calumet
copper mine on the southern shore of Lake Superior, and in 1867 he
united the Calumet with the adjacent Hecla mine, calling the combined
property the Calumet and Hecla. It is due more to him than to any
other man that this mine has produced the largest profits ever divided
by any incorporated mining company, for the dividends up to December
31, 1907, amounted to $105,850,000. From the first days of his leader-
ship m its affairs the company excelled all other mines in the introduc-
tion of heavy machinery and modern methods. Indeed its life depended
upon the development of methods of mining upon a large scale, and so
vastly has it grown that 83,863,116 pounds of fine copper were producedm 1907. As superintendent and director and afterwards as president
of the company Alexander Agassiz steadily pursued the policy which led
to this extraordinary industrial success, and out of the wealth it brought
him he devoted upward of $1,000,000 to forwarding the aims of the
museum which his father had founded, until he made it famous
throughout the world for its excellent publications in science. He also
expended large sums upon numerous scientific expeditions, the results
of which he published in a manner that has never been excelled.

To have developed the greatest copper mine in the world would have
taxed the entire energy of many an able man, but so extraordinary was
Alexander Agassiz's capacity for productive labor that he became the
sole author of 127 notable scientific works, many of them large books
with numerous plates and illustrations drawn by himself, and he pub-
lished many other minor papers. He was also the joint author of 18
and the patron or inspirer of more than 100 more which were written
by specialists in America, Europe and Japan to whom he sent the collec-
tions he had gathered.
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In his treatment of assistants and collaborators he displayed a most

commendably unselfish spirit, and indeed the only differences I experi-
enced during eight years in which I served as his assistant were occa-
sioned in persuading him to permit his name to appear as the senior
author of publications which were actually the result of our joint efforts.

Labor at the copper mines made enormous drains upon his seem-
ingly inexhaustible energy, for during the early years of his connection
with the company he worked upon an average of fourteen and a half
hours each day. Yet arduous as these duties were between 1867 and
1874 they made but little difference in the output of his scientific work,
for in this period he produced 19 papers, one of them being his famous
"Eevision of the Echini.'' Another announces the discovery that
Tornaria is undoubtedly the larva of Balanoglossus, and in another he
proves that the peculiar pincer-like organs found upon the echini are in
reality only highly modified spines, and they serve to keep the animal
clean by actually grasping and removing detritus from the surface of
the creature. In another work of this period he presents a paper illus-

trated by 202 excellent figures and giving a complete account of the
embryology of those most diaphanous of marine animals, the
Ctenophorae.

Indeed it may be said that while his later work was far more elab-
orate and widely known, it was not more brilliant than that of this
period which closed with his fortieth year, and these older papers are of
such fundamental importance that they are quoted in all general text-
books of zoology. We see then that these days of his early manhood
between 1861 and 1873 were rich in achievement in science, and re-
markable in other respects, for it was during this period that he raised
himself from poverty to wealth more than sufficient to meet the demands
of his expensive researches in zoology.

But the '' happy old days " were soon to. pass away forever from the
life of Alexander Agassiz, for on December 14, 1873, his great father
died, and to deepen his misery his wife to whom he was devotedly
attached passed away only eight days after his father's death, and his
own health, undermined by too strenuous labor, failed so seriously that
throughout the remainder of his life he suffered from an impairment
of the circulation which obliged him to seek a warm climate every
winter.

Those who knew him in his happier years say that from this time
onward a great change was observed in him. These irreparable losses
came upon him at a time when youth was gone, but middle age had
hardly come upon him and most things of life were yet in store for him.
Henceforth he was to live alone with his sorrow, master always of him-
self, simple almost to austerity in his tastes, but deprived of that sym-
pathy which only a wife could give, it is but little to be wondered at
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that he raised a wall between himself and the great unsympathetic
world, which only those nearest to him and a few most intimate scien-
tific associates could penetrate. In early life he had been buoyant in
spirit, popular and beloved by all who knew him, but after the sorrows
of 1873 he withdrew from broader contact with the world, and while
he still remained cordially intimate with a few of the greatest leaders,
from the rank and file of scientific men he held himself far and aloof!
One must always bear the fact in mind that during the last thirty-
seven years of his life he was a saddened and an ill man-^ne whose
deepest love was buried and whose fondest hopes had been wrecked.
We must also consider that a tendency toward this reserve probably
came to him through inheritance from the German blood of his mother's
side of the house, and it may in some measure be accounted for by the
fact that English always remained a foreign tongue to him, for he
thought in French, and in temperament he remained European rather
than American.

Yet among scientific men he became the greatest patron of zoology
our country has known. In 1910, at the time of his death, the fifty-

fourth volume of the "Bulletins" and the fortieth volume of the
"Memoirs" of the Museum of Comparative Zoology were appearing.
These publications had been started in 1863 and 1864, and in the num-
ber of important and beautifully illustrated papers they contain they
have been excelled by only a few of the most active scientific societies

of the world
; yet the expense of producing them has largely been borne

by one man—Alexander Agassiz.

In 1870-71 he visited many European museums to study specimens
of echini for his great work upon this group and he was also especially

interested in the results of the English deep-sea dredging expeditions

in the Porcupine, little dreaming that he was himself to become a great

leader in such work.

In 1873 when Mr. John Anderson, of New York, offered his father

the Island of Penikese as the site for a marine biological laboratory,

Alexander Agassiz used all his efforts to dissuade him from its ac-

ceptance, but failing in this he served for the first year as an instructor

and the second as superintendent of the school. He gives a history of
this expeiience in an article in 1892 in The Popular Science
Monthly, volume 42, p. 123. Mr. Anderson's final loss of interest in

the laboratory and his refusal to consent to its removal to Woods Hole
led to its abandonment. Although Alexander Agassiz, prompted by his

deep interest in marine zoology, did not give up the attempt to main-
tain the school until after an appeal for aid addressed to the superin-
tendents of public institutions and presidents of state boards of educa-
tion throughout the United States had met with inadequate response.
Then he himself paid the expenses and the Penikese School passed out
of existence.

r
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His experience at Penikese was, however, by no means in vain, for

it deeply impressed him with the advisability of establishing a summer
school for research in marine zoology, so that in 1877 he built upon his

place at Castle Hill at the mouth of Newport Harbor an ideal little re-

search laboratory which afforded excellent accommodations for half a

dozen students at a time. For eighteen years students and instructors

from Harvard College visited this charming spot, and many are the

papers which resulted from their labors there. Count Pourtales, W. K.

Brooks, Fewkes and Whitman were the first workers in the station, and

each year about ten of the most promising of the research students in

zoology at Harvard were privileged to study at the Newport Labora-

tory. Every day a stage bore them from the town, four miles away, to

the laboratory and back again at five o'clock in the afternoon, after

the daily swim in the ocean. The laboratory was excellently equipped

with reagents, glassware and large tanks provided with running salt

or fresh water. The microscope tables were set upon stone foundations

to avoid vibration, and a good little steam launch lay at her moorings

in a near cove ready to dredge in the service of science. I treasure the

memory of those youthful days at Newport when the enthusiastic spirit

of our great leader was an inspiration to each and every one of us, and

I recall his delight over the rare " finds '' we occasicmally discovered in

the surface tow which was made every night and lay awaiting our

study in the morning. Gradually, however, a change came over the

Newport Laboratory, the once pure water of the harbor became more

and more polluted as population and shipping increased until finally in

1897 students were no longer invited to come to Newport, and the

scientific existence of the laboratory ceased. An account of the labora-

tory together with a plan of the building will be found in Nature, vol-

ume 19, pp. 317-319, 1879, and in the Century Magazine for Septem-

ber, 1883, but these fail to give an idea of the attractive little vine-

clad building nestled down on the slope of the shore overlooking its

little cove with the beautiful bay to the northward and the ocean on

the south.

Alexander Agassiz was the first to see that the southern shore of

New England was most favorably placed for the site of such a station,

for he discovered that here arctic forms are carried down during the

winter and early spring, whereas late in summer the southerly winds

bring drifting upward from the Gulf Stream animals whose true homes

are in the warm waters of the tropical Atlantic, and thus one meets

with an extraordinary seasonal variation of marine life on the southern

coast of New England.

In 1874 Alexander Agassiz was elected curator of the museum to

succeed his father in this responsible position, and indeed the prospects

of the museum were at that time such as to inspire grave apprehension.



ALEXANDER AGASSIZ 429

IN
Oi

I

r-i

05
00

o

^5

o
©

M
O

O

2 ^

a g5 g

o ° a>

« _ 3
:5 i a

11 p
CO M «-"

CO (=1 Q

<3 5 o

O g

O U

o

ti4

o

OQ
SQ

a

a
o

for its annual income was but $10,000 while it had a debt of $40,000,

and only four fifths of the north wing was completed. Fortunately,

however, the devotion of the country to the memory of the great Louis

Agassiz was such that the museum was not allowed to fail as had the

school at Penikese. Over $310,000 were raised by popular subscription

and through state grants for the support of the museum, and as a me-

morial to Louis Agassiz, $25,000 being contributed by Alexander

Agassiz himself. It is interesting to see that $1,215 of the amount was

subscribed by 1,233 workmen of the Calumet and Hecla, although there

were at that time not more than 1,400 men at the mine.

From 1874 Alexander Agassiz remained the actual, although not

constantly the nominal, head of the Museum of Comparative Zoology,

and from 1902 until his death in 1910 he bore the title of director of

the Harvard University Museum.

The growth of the museum building was slow but constant. Alex-

ander Agassiz himself completed the construction of the zoological sec-

tion in 1882 and other public-spirited men and women, including his

two sisters, contributed to build other parts of the edifice, until at pres-

ent only one hundred feet of the southern wing of the building planned

so long ago by Louis Agassiz remains to be completed. The total cost

of the building has been more than $1,200,000, and its invested capital

amounts to somewhat more than $900,000. Thus while it is much

hampered for funds it still remains the greatest university museum in

the United States. The zoological section has been greatly enriched by

collections gathered by Alexander and Louis Agassiz, and their gifts to

the library have placed it in a position in which it is unsurpassed in

America, more than 6,000 bound volumes having been presented by

Alexander Agassiz himself.

In the classification of its zoological exhibits the museum is one of

the clearest existing models of the system of Cuvier, for it must be re-

membered that intellectually Louis Agassiz was Cuvier's son, and

Alexander Agassiz steadfastly pursued his father's plan in so far as the

museum's exhibits were concerned.

No family has striven more effectually for the intellectual uplifting

of Harvard than that of the Agassiz, and it is to be regretted that the

great museum which they founded and fostered does not officially bear

their name, but instead is described by an almost meaningless phrase,

" The Museum of Comparative Zoology."

Alexander Agassiz was a loyal son of his alma mater and he served

as an overseer of Harvard from 1873 to 1878 and again in 1885; and he

was a fellow from 1878 to 1884 and from 1886 to 1890. In 1885 the

university conferred upon him the honorary degree of Lli.D.

The year 1875 marks the beginning of Alexander Agassiz's career

as a leader of expeditions, for with Dr. Samuel Garman as his assistant
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he explored Lake Titicaca and the coast region of Peru and Chile.

From this time onward until the close of his life exploration was to

engross more and more of his attention, to the final exclusion of the

embryological studies that had given color to his earlier years. The

last publication in which he records the results of the rearing of ani-

mals is his joint paper of 1889 with Professor Charles 0. Whitman and

is upon the development of fishes. After 1889 he gave up the raising

of larvae in his aquaria at Newport, and became an explorer, geologist

and systematic zoologist; although it should be said that the last paper

published during his lifetime is a short one upon the temporary exist-

ence of a lantern and of teeth in the young Echinon'eus. It is, however,

based upon the study of museum material, and records an observation

made by A. M. Westergren.

His remarkable energy and executive ability fitted him in an emi-

nent degree to be the leader of scientific expeditions. Each exploring

trip was planned to a day even to its minute details, every course

charted, distances measured and every station decided upon, before he

left his desk in the Harvard Museum, so that all of its achievements

were actually prearranged. At times it was of vital import to his ex-

peditions to have supplies of coal brought to some distant island in the

tropics, but invariably when he arrived his colliers would have pre-

ceded him, and all went forward with clock-work regularity. In fact,

before starting he read all that was to be found upon the regions he

designed to visit so that he was enabled to begin the writings of his

results the moment the voyage was over. It is due chiefly to his fore-

thought that in more than 100,000 miles of wandering over tropical

seas he never met with a serious accident; and this is the more remark-
able when one considers that in order to land upon the coral reefs he
was forced to cruise in the hottest season when the brooding calms were
liable at any moment to break into a hurricane. Day after day I saw
him remain upon the bridge of the steamer sketching salient features
of many a lonely coast that he of all naturalists was the first to see.

The rolling of the vessel caused him acute distress, yet though sea-sick

he worked on undaunted for the keynote of his character was perti-

nacity.

As we have said his first expedition was to South America to ex-
plore Lake Titicaca and to visit the copper mines of Peru and Chile.
He published a hydrographic chart of the lake, sounded its depths, de-
termined its temperature, collected its animals and plants, and relics
of the ancient Peruvians who once lived upon its islands. Among other
results he found at Tilibiche, Peru, a reef of fossil corals elevated
2,900-3,000 feet above the sea and 20 miles inland from the ocean,
thus showing that the recent elevation of some parts of the western
coast of South America has been even greater than had been observed
by Darwin.
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Favana, Cuba, m December, 1877, and remained on board until April1878 exploring the Gulf of Mexico, and adjacent regions. AdmSthen Lieutenant Commander C. D. Sigsbee, U.S.N., was in command^
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Isles of the West Indies and over the Caribbean Sea, visiting Havana

Kitts, Guadeloupe, Dominica, Martinique, St. Lucia, St. VincentOranadines, Grenada and Barbados, and gathering an immense collection of animals from the depths of the ocean
The third and last cruise of the Blake was for the purpose of soundn.g the depths of the Gulf Stream. They started frorCr^ fnJune and cruised until August, 1880, running seven lines oirundings off the coast between Charleston and George's Bank, whichTed tthe discovery that a plateau covered by water not more than 600 fath
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Its effect upon the history of the Museum at Cambridge was aho
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plorations of the Blake under Alexander Agassiz's scientific direction.
It is but just to add that these notable achievements would have been
impossible had it not been for the inventive genius and intelligent in-
terest of Captain Sigsbee in devising sounding apparatus and trawls.

We now come to the closing period of Alexander Agassiz's scientific
life—his long years of exploration of the coral reefs of the world, for
during the winter of 1885 he visited the Hawaiian Islands, studying the
reefs of Oahu, Maui and Hawaii.

For twenty-five years this study of the mode of formation of coral
islands was to engage his rapt attention, and he was destined to wander
farther and to see more coral reefs than has any man of science of the
present or the past. His boyish joy upon the sight of some rare
creature of the sea was something not altogether his own, for he in-
herited it from his father. The years of toil and care were all for-
gotten when he drifted in the mirrored waters above the reef and gazed
downward into its world of subtle color where contrasts of olives,
browns and greens were accentuated by a butterfly-like flash of bril-
liancy as some fish of the coral world glided outward from the depths
of the shaded cavern.

He saw more coral reefs than has any living man and this very
virtue of his exploration is its chief fault, for the studv of coral reefs
IS a complex problem and it can not be solved by a superficial inspec-
tion such as he was forced to make, l^o one realized this more fully
than he did himself, but he believed that the subject should be ap-
proached by a superficial survey of all of the reefs of the world, and
thus he might hope to discover places where the problem might after-
wards be studied with decisive results. He aimed to point out only the
broad aspects of the problem, leaving the elucidation of details to those
who might follow him.

I believe that science will come to see that he succeeded in showing
that Darwin's simple explanation of the formation of atolls does not
hold in any part of the world. Darwin, k will be remembered, as-
sumed that wherever we find a volcanic mountain projecting above the
sea in the tropical regions corals will grow upon its submerged slopes
and form a ring around it. If then the mountain slowly sinks beneath
the sea the corals will as constantly grow upward toward the surface,
so that after the mountain has disappeared the atoll-ring of coral reefs
will still remain.

Alexander Agassiz maintains, however, that atolls are formed in a
variety of ways, and may develop where there has been neither marked
elevation nor subsidence in modern times, as at the Great Barrier Reef
of Australia, or under stationary conditions after a past period of ele-
vation, as m the Fiji Islands, or by the dissolving away of tlie inner
parts of an elevated limestone island as at Bermuda, or Fulangia in
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than 200 fathoms, and that the bottom forms of the deep-sea do not
rise more than 60 fathoms above the floor of the ocean, and that there
is practically no life between 200 fathoms below the surface and 60
fathoms above the bottom. His later studies have, however, shown that
these conclusions must be modified, for in the tropical Pacific surface
forms are sometimes taken at a depth of about 300 fathoms beneath
the surface, and although the surface animals do not commonly sink
to depths greater than this, there is apparently a most interesting in-
termediate fauna of medusse, etc., which are sometimes found at depths
greater than 400 fathoms and which rarely or never rise to the surface.
Agassiz clearly saw the complexities and difficulties of this problem,
and realized that its solution can be reached only after many have
labored upon it. Indeed, he himself was forced through lack of time
to abandon its study to others.

A very rich collection of deep-sea forms then new to science was
made by this expedition of the Albatross and have been described in
numerous papers in the " Bulletins '' and " Memoirs '' of the museum
at Harvard.

The most important general result was Alexander Agassiz's dis-
covery that the deep-sea animals of the Gulf of Panama were more
closely allied to those of the depths of the Caribbean Sea than the Carib-
bean forms were to those of the deep waters of the Atlantic. This leads
him to conclude that the Gulf of Panama was once more intimately
connected with the Caribbean than tlie latter is ^vith the Atlantic, and
thus the Caribbean Sea was at one time merely a bay of the Pacific,
and has become shut off since Cretaceous times by the uplifting of the
Isthmus of Panama.

In 1892 Alexander Agassiz published his general report upon this
important exploration of the Panamic region, and he concludes that
the Galapagos Islands have never been connected with the mainland
of America, but that the ancestors of their peculiar animals and plants
were drifted over the ocean by the prevailing winds and stranded upon
the shores of these remote islands. He also observed that the animals
of the deep sea are preponderatingly reddish or violet in color, and
that blue-colored forms, such as are observed on the surface, are rarem the depths. This inclines him to suspect that the lingering rem-
nant of sunlight which penetrates into the depths is red, but in view
ot^^the absence of observation he is cautious in advancing this sugges-

Another paper of 1892 is his description of an interesting crinoid
from the depths of the sea near the Galapagos Islands. This is a
highly generalized form, and it is beautifully painted from life by

i«of'^7"!; ?
accompanied him as artist upon the Albatross. In

1898 and 1904 he describes the deep-sea echini found off Panama, this
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being his last paper upon the results of the explorations of 1891. The
final report is beautifully illustrated with drawings made by A. M.
Westergren.

In the autumn of 1892 his friend Mr. John M. Forbes offered to
place at his disposal his steam yacht Wild Duck, a sea-worthy little ves-
sel 127 feet long upon the water line; and from January until April,
1892, he cruised in this yacht, wandering for more than 4,500 miles
among the Bahamas and off the Cuban coast, engaging in the study of
the part which corals have played in the formation of these islands.
On this and all subsequent expeditions he was accompanied by his son
Maximilian, who was his father's constant companion and friend, and
who served as his photographer. The results of this voyage were pub-
lished in 1894 in the " Bulletin '' of the Museum of Comparative
Zoology.

He concludes that the Bahama Islands are composed of seolian rock,
being formed of wind-blown fragments of shells and other limestone
particles of animal origin which, after being blown upward above sea-
level, have been agglutinated into rock by the agency of rain water.
After being thus built up the islands subsided about 300 feet, and are
now much smaller than they originally were, for the sea and atmos-
pheric agencies have eroded them greatly. The present-day corals form
a mere veneer over this submerged aeolian rock and do not play a prom-
inent part in forming the islands. The so-called " lagoons '^ of the
Bahamas are merely parts of tbe interior of the islands which have
been dissolved out under atmospheric agencies, rain, etc., and have
been deepened by the action of the sea after the ocean water entered
them. Hogsty Atoll he would regard as a plateau of submerged Eeolian
rock surrounded by a rim which does not reach the surface and is pro-
tected from marine erosion by a coating of modern corals.

Five superimposed limestone terraces are seen at Cape Maysi and
can be traced for a considerable distance along the Cuban coast. The
lowermost of these terraces is raised only about twenty feet above sea
level and is clearly an elevated coral reef, but the older and higher
terraces he is inclined to regard as being of limestone covered only by
a mere veneer of corals or containing only a few scattered coral heads
and not true elevated coral reefs.

The peculiar flask-shaped harbors of Cuba with their narrow en-
trances and broad lagoons interested him greatly, and he decided that
when the land was elevated these depressions had been leached out in
the limestone by the action of streams in the drainage areas of the val-

leys, and when the land afterwards sank the broad valleys were sub-
merged, with only a deep narrow entrance connecting them with the
sea. Yumuri Valley would constitute just such a harbor were it sub-
merged beneath the sea.
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Tliis study of the reefs of Cuba and the Bahamas naturally led him
to renew his observations in Florida and to visit the Bermudas. He
saw the Bermuda Islands in March, 1894, and in December of the same
year he chartered a tug and steamed along the Barrier Eeef of Florida.

He found that in common with the Bahamas the Bermudas consist
of aBolian limestone. In places the interior of these islands were dis-
solved away by the action of rain-water rendered acid by decomposing'
vegetable matter, and thus depressions were formed in the central parts
of the islands. Then when the islands sank the sea broke through the
rims and filled the lagoons, afterwards deepening them by its scour-
ing action.

Thus the Bermudas have assumed an atoll-like shape, but their con-
tour is not due to corals. Indeed, there are but few corals at Bermuda,
and these form a mere veneer over the sunken geolian ledges. The so-
called miniature atolls are mere pot-hole basins which have been scooped
out by wave action in the aBolian rock, and their rims are never more
than eighteen inches high, and consist of a wall of seolian rock covered
by a coating of serpulae, algae and corallines which enable them to with-
stand the wearing action of the sea. Thus Darwin^s theory of coral
reefs can not explain the conditions seen in the Bahamas and Bermudas

The results of his study of the Florida Reef were finally publishedm 1896 in cooperation with Dr. Leon S. Griswold. Agassiz concludes
that the Marquesas, of Florida, are not an atoll, but enclose a sound
that has not been formed by subsidence, but by the solvent and mechan-
ical action of the sea. Thus the Marquesas are similar in their geo-
logical history to other sounds back of the line of the Florida Keys.

He found an elevated reef extending along the seaward face of* the
Florida Keys from Lower Matacumbe to Soldier's Key. We now know
however, that the elevated reef actually extends from the southern end
of Big Pme Key to Soldier's Key. Agassiz believed that the oolite
limestone back of the elevated reef and along the mainland shore of
Key Biscayne Bay was aeolian rock; but Griswold decided that it was
only a mud-flat which had been formed beneath the water, and after-
wards elevated. Later studies have shown that Griswold was right

In 1895 he -instituted a study of the underground temperature of
the rock walls of the Calumet and Hecla mine, and found that the
increase is only 1° F. for every 223.7 feet as we descend. His deepest
temperature observation was 4,580 feet beneath the surface of the
ground.

He had now seen all of the coral reefs of the Atlantic and turned
his attention to the exploration of the Pacific. In April and May,
1896, he cruised along the Great Barrier Reef of Australia in the little
steamer Cro^^on, which he chartered from the Australian United Steam
Navigation Company, Captain W. C. Thomson being in command.

ALEXANDER AGASSIZ

f

« »

439

The voyage began at Brisbane in April, 'extended northward to the
Hope Islands and ended at Cooktown in May. Unfortunately, he had
come to Australia in the height of the trade-wind season, and the almost
constant gale greatly hindered the work of his expedition. Indeed, dur-
ing more than a month of cruising he could spend only three days on

• the outer reefs, and the dredging and study of marine life which he
had hoped to carry out were practically abandoned.

He concluded that the many islands and submerged flats off the
Queensland coast were once connected with the mainland, but have been
separated from the continent by erosion and denudation. After the
formation of these flats and islands corals grew upon them. The recent
reefs have been elevated at least ten feet, and do not owe their contours
to subsidence, yet they form true atolls. The inner channels of the
Barrier Reef are maintained free of corals by the great amount of silt

held in suspension in the water or deposited to form a blue mud over
the bottom. Thus there appears to be nothing in the Great Barrier
Reef region to lend support to Darwin's theory of coral reefs.

A tangible result of this expedition was the enriching of the museum
at Cambridge by a great collection of Barrier Reef corals gathered under
Alexander Agassiz's auspices by H. A. Ward.

His experience in Australia taught him to avoid the trade-wind
season and henceforth his expeditions to coral seas were timed so that
he cruised among the reefs in the late spring and early summer months
when the trades have died out into the long hot days of calm which
precede the coming of the hurricanes. This interval when the torrid
sea is sleeping gave him the opportunity to land on many a jagged shore
that defied approach at other seasons. He then could wade through the
still waters over the coral reefs, and unravel at his will the secrets of
the atolls, composed as they are of wave-tossed fragments that once were
shells of mollusks or skeletons of creatures of the reefs. His over-
mastering interest carried him to the shores of hundreds of these distant
atolls. where the cocoa-palm, the Pandanus and the fishes of the reef
afford the only sustenance for man, where there are no hills or streams
and the land is only a narrow strip across which one hears constantly
the roar of heavy breakers.

These years of cruising accentuated his already predominant self-

reliance, for the commander of a marine expedition must needs be an
autocrat by profession. He was accustomed to command and to be
obeyed and his relation to the Harvard Museum during these later
years was in miniature similar to that of Bismarck to the German
empire. Indeed, there was a strange physical and mental resemblance
between Alexander Agassiz and Bismarck. Fearless, resolute, quick
to anger, definitely purposeful and full of resource, they were closely
akin in character, and indeed there seemed much in common between

<^
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the two, for during the course of his long and honored life Alexander
Agassiz had been granted many interviews with exalted personages,
but his meeting with Bismarck was the only one to which he delighted
to refer. Alexander Agassiz was a colossal leader of great enterprises,
fully as much as he was a man of science.

The cold winters of Cambridge were intolerable to him, and each
year from 1875 until the close of his life he sought a more genial
climate. Upon these pleasure excursions he visited Mexico, Central
America, the West Indies, India, Ceylon, Japan, the readily accessible
parts of Africa, and every country in Europe. He never went far into
the arctic regions, although he saw the midnight sun at North Cape
and visited the Aleutian Islands. Upon all excursions of the last
twenty years of his life his constant companion and friend was his son
Maximilian.

In 1896 in collaboration with Dr. W. McM. Woodworth he published
a paper upon the variations of 3,917 specimens of the medusa Ohelia
(Eucope), in which the authors show that aberrant specimens of Ohelia
are very common. This paper is illustrated by interesting photographs
made from life by Dr. Woodworth. This is one of the last of the studies
published by him from his Newport laboratory, the latest one being in
1898 upon the scyphomedusa Dadylometra.

From November, 1897, to January, 1898, he cruised among the
Fiji Islands in the little steamer Yaralla, chartered from the Australian
United Steam Navigation Company and under the command of Cap-
tain W. C. Thomson.

^

Dana had stated that the coral reefs of the Fiji Islands were typical
examples of the theory of Darwin, and Agassiz was greatly surprised
therefore to find the clearest evidence of elevation, for in some places
as at Vatu Vara Island, the late Tertiary limestones are lifted more
than 1,000 feet above the sea. This great elevation, which is so evidentm numerous places among the Fiji Islands, probably took place in later
Tertiary times and since then the islands have been greatly eroded and
reduced m size, deep valleys being cut into their mountain slopes and
many of the islands having been washed away by the tropical rains,
leaving only a submerged flat. The coral reefs that grew around the
shore Ime of the islands still remain after the islands have washed
away, and thus the living reefs now mark the contours of the islands as
they were. The currents flowing in and out of openings in the reef-
rim have deepened the lagoons, but nevertheless there are many coral
heads growing in the lagoon of every coral atoll.

He saw that the coral reefs which grew around a volcanic mountain
remain after the mountain has washed away, and thus an atoll is formed
without the agency of subsidence. In other cases, as at Fulangia there
was once an elevated coral limestone island lifted above sea-level

'
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ram water and atmospheric erosion leached out depressions in its cen-
tral parts and finally the sea entered, forming a lagoon surrounded by
a ring of detached islets of elevated limestone. In other cases the
crater rims have washed away and a ring of coral reefs now marks the
site of the old volcanic ridge.

According to Agassiz the coral reefs of to-day, in the Fiji Islands,
form only a crust of moderate thickness upon a base of old limestone
or volcanic rock. The present corals form only fringing reefs along
the shores, and the contours of the atolls and barrier reefs are thus due
to causes which acted at the time when the islands were elevated late in
the Tertiary period.

In so great an archipelago as that of the Fijis with more than 270
islands there must be many details of reef formation the elucidation of
which requires more prolonged study than Agassiz was enabled to
devote to them in his visit of less than three months ; for example, he
was puzzled to explain the great thickness—1,000 feet and more^of
the elevated limestones ; for reef-corals do not grow at depths greater
than about 120 feet. Could these enormous accumulations have been
formed by coral reefs during a period of slow subsidence, as Darwin
had assumed, or were they merely the talus of broken fragments which
had rolled down the sea-ward sides from the outer edges of the reef,
or were they formed by a slow accumulation of limestone fragments
and shells of marine creatures other than corals which had lived upon
the bottom more than a thousand feet beneath the surface and gradu-
ally built up a vast mass of limestone, as was the case with the great
submerged Pourtales Plateau off the Florida coast ? He had in mind
the fact that even in the richest coral reef regions the masses of broken
shells and fragments of calcareous plants are commonly vastly greater
than the bulk of the corals, for the corals grow only here and there
over the limestone flats, and flourish luxuriantly only on their sea-
ward slopes.

Were such a reef to form during a long period of slow subsidence,
and then become elevated above the sea we should find only an occasional
coral here and there imbedded in a great mass of limestone. This is

the appearance presented by some of these elevated limestone cliffs of
the Pacific islands, while others appear to be walls of non-coral-bearing
limestone capped above with a crust of corals. In many cases, however,
the corals they once contained have disappeared and been replaced by
calcite or dolomite. These elevated limestones soon become very hard
when exposed to the atmosphere, for they become coated by a dense
veneer which rings with a clinker-like sound when struck with a ham-
mer. One sometimes finds shells of the giant clam, Tridacna, imbedded
in this hard limestone and elevated above the sea, and yet the nacre
of the shell is still white and polished, thus proving that the rock

"ffriiiM ImTm
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was elevated only recently, and certainly not longer ago than in late
Tertiary times.

Altogether the most interesting problem raised by Alexander Agas-
siz's researches in the Pacific is the question of the relation between
these elevated tertiary reefs and the growing coral reefs of to-day, and
it still remains unsolved, despite the careful studies made by Mr. E. C.
Andrews, whom Alexander Agassiz sent to the Fiji Islands especially
to study this problem, for Andrews's investigation has merely served to
show that the subject is very complex and can not be solved until pro-
longed study of certain favorable localities has been completed.

From August, 1899, until March, 1900, Alexander Agassiz had for
the second time the scientific direction of the Albatross. Commander
Jefferson F. Moser, U.S.N., was in command and the cruise began at
San Francisco and extended across the tropical regions of the Pacific
to the Ladrone Islands and thence northward to Japan. On this great
cruise the Albatross visited the Marquesas, Paumotos, Society, Cook,
Nieue, Tonga, Fiji, Ellice, Gilbert, Marshall, Caroline and Ladrone
Islands, steaming many thousands of miles in and out among the atolls.

From San Francisco the vessel steamed 4,000 miles straight to the
Marquesas, making many soundings and trawl hauls which led to the
discovery that there is here a great basin between 2,500 and 3,000
fathoms deep, the bottom of which is covered with manganese nodules
and the teeth of extinct sharks. It was an impressive sight to see the
great trawl bring up tons of the manganese nodules looking like gritty
brown potatoes, and all nearly as cold as ice, for the temperature of the
deep floor of the ocean here was less than 3° F. above freezing. Despite
the heat of the tropic sun beating upon our deck our hands stung with
the cold as we felt among the mass of nodules and cracked them open
to discover the enclosed nucleus of pumice, the encrusted ear-bone of
an extinct whale or a shark's tooth imbedded in the soft brown rock.
Some of these shark's teeth were so large that the shark itself was prob-
ably more than a hundred feet long. A deep submarine area far greater
than that of the United States is covered thickly by these manganese
nodules and sharks' teeth, and Alexander Agassiz named it the " Moser
Deep," in honor of the commander of the Albatross.

Very little animal life was found, either floating in the sea or on the
bottom, over this vast desert of manganese nodules.

The chief result of this expedition was the discovery that a wide-
spread elevation of the Pacific islands occurred in late Tertiary times.
The Hawaiian, Paumotos, Society, Cook, Nieue, Tonga, Fiji, Ladrone
and Caroline Islands all show elevated coral or limestone reefs, but
there are no visible indications of elevation in the Marshall or Gilbert
Islands where the underlying rock is not lifted above the sea. Makatea
in the Paumotos may have been an atoll which was elevated about 230
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feet above the sea and with a lagoon-basin in the center sunken about
70 feet below the encircling ridge. It is possible, however, that this
central concavity may have been formed by solution after the island
was raised above the sea, and that the island was not originally an atoll

Th^ lagoons of the Pacific atolls were found to be usually from
13 to 20 fathoms deep, and to be quite thickly studded with submerged
rocks consisting of Tertiary limestone encrusted with modern corals.

The atoll contours are due to a coordination of complex conditions
erosion, currents, silt, etc., which determine the place and rates of
growth of the corals; and not to subsidence, as was postulated by
Darwin.

The modern coral reefs are, according to Agassiz, distinct from the
tertiary limestones, and form a mere crust upon a base of lava or of old
limestone.

A notable act of the expedition was the bringing up of the deepest
trawl haul ever made, this being from a depth of 4,173 fathoms, seventy-
five miles east of Tonga Tabu. Siliceous sponges were found here
under an ocean almost as deep as the crests of the Himalayas are high.

In Bora Bora, of the Society group, he found a broken ring of sandy
coral islets covered with cocoa palms, and encircling the shallow waters
of the lagoon, out of the center of which there arises the towering mass
of the basaltic cliffs of the island. The sight of this old volcano, now
sleeping and encircled by its palm-crowned atoll ring, so impressed
Alexander Agassiz that he employed Mr. G. W. Curtis to make a survey,
and to construct a detailed model of the island for the museum at
Harvard.

As one goes westward over the tropical Pacific the coral heads upon
the reefs become larger and larger, those of the Paumotos being small
and stunted, while those of the Great Barrier reef of Australia are the
largest in the world.

Alexander Agassiz had now seen nearly all of the coral islands of
the Pacific, and he at once turned his attention to the Indian Ocean,
cruising among the atolls of the Maldive Islands from December, 1901,'

to January, 1902. For this purpose he chartered the steamer' ^mra
from the British India Steam Navigation Company, William Pigott,
R.N.E., in command. He steamed more than 1,600 miles among the
islands, making more than eighty soundings. Mr. J. Stanley Gardiner,
M.A., had only recently explored the Maldives, and his account of their
mode of formation was published before that of Agassiz. Both Gar-
diner and Agassiz agree that there is evidence of recent elevation in the
Maldives, and that conditions which are operating at the present day
are determining the shape of the atolls. Shifting sand-bars play a con-
siderable role in determining the contours of the ato'lls, some of them
being mainly rings of sand-bars enclosing a lagoon, as in the Gilbert
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Islands. No elevated tertiary limestones were seen, but the modern
coral reef is m places now above the sea. In essential respects Gardiner
and Agassiz are in accord and both decide that Darwin's theory is not
applicable to the Maldives. They differ, however, in the conception of
a perfect atoll," and in their opinions of some of the causes which
have led to the deepening of the lagoons, but the discussion of these
matters would be unprofitable in this place.

Dr. Henry B. Bigelow was an assistant upon this expedition and
wrote a report upon the Medusae.

After his return from this expedition Alexander Agassiz was not
suffered to remain long at rest, for once again, for the third and last
time, he was given charge of the Albatross. The Albatross left San
Francisco on October 6, 1904, and steamed to Panama. Thence to the
Galapagos Islands, then to Aguja Point and Callao on the Peruvian
coast, and then to Easter Island, from which she returned to the
Galapagos, only to again venture out over the Pacific to Manga Reva,
then back to Acapulco, and home to San Diego, where she arrived in
March, 1905. Lieutenant Commander L. M. Garrett, U.S.N"., was in
command, and they crossed and recrossed the Humboldt current four
times, cruising more than 13,000 miles, making 160 deep-sea soundings
and 280 pelagic hauls. The expedition ranged over the largest uninter-
rupted area of ocean in the world. Professor C. A. Kofoid collected
the protozoa and Dr. Henry B. Bigelow the medusa, while the coral
reefs, oceanography and echinoderms were studied by Alexander Agassiz.

Interesting photographs of the great stone images of Easter Island
were obtained, and it was found that Manga Eeva is a barrier reef
island with an eroded volcanic center.

A remarkable result of the expedition is the discovery that the cold
Humboldt current, which flows northward along the western coast of
South America from the Antarctic to the equator, is a great bearer of
pelagic life teeming with meduss, salpa and all manner of floatin<^
creatures both on the surface and in its depths; but in the outer Pacific
beyond the western edge of this great current we find a vast area almost
barren of life. Also the bottom under tlie Humboldt current is crowded
with organisms, whereas there is a sparsely inhabited submarine desert
to the^ westward of the western edge of the current. The effect of this
current upon the distribution of pelagic life is most clearly described
by Henry B. Bigelow in his account of the medusae of this expedition

This was Alexander Agassiz's last great scientific expedition al-
though in 1908 he made a brief visit to the Florida Reef, and from
February until March, 1907, he cruised through the West Indies from
Porto Rico to Grenada in the chartered yacht Virginia. Dr Henry B
Bigelow was his scientific assistant, and many pelagic hauls were made'
but the region was found to be almost barren of floating life This is

an extraordinary fact, and it applies at present to the whole vast region

of the West Indies, thus from 1877 until 1898 the region of the Tor-

tugas, Florida, was noted for the variety and richness of its floating

life, but since that time the pelagic animals have become rarer year by

year until at present the region is almost a desert sea.

In August, 1907, he presided over the meeting of the seventh Inter-

national Zoological Congress at Boston, and his presidential address is

an account of the publications which had resulted from his many

expeditions, and the reports of those to whom he had sent collections.

These include the most noted specialists in all of the highly civilized

countries of the world.

In the winter and early spring of 1908 he visited the equatorial lake

regions of Central Africa, the expedition being mainly a pleasure trip.

Between 1907 and 1909 he published five papers upon Pacific echini

with Dr. Hubert Lyman Clark as joint author, and other papers of this

series are still to appear.

In common with all students of pure science in our country, Alex-

ander Agassiz was far more highly appreciated abroad than he was at

home, for in our country practical applications and the invention of

mechanical devices compass nearly all that the general public cares for

science, and indeed our republic is without means to confer honors upon

its scientific men. Thus while he was an honorary member of all of

the great scientific societies of Europe and had been recognized officially

by the republic of France and the German emperor, only one American

university (his alma mater) conferred upon him an honorary degree.

In 1898 he was made an Officer of the Legion of Honor of France

and in 1902 a Knight of the Order of Merit of Prussia. He was a

foreign associate of the Academy of Science of the Institute of France,

the only American associates of that time being Agassiz and Newcomb.

He was foreign honorary fellow of the Eoyal Society of Edinburgh,

foreign member of the Eoyal, Linnean and Zoological societies of

London, honorary member of the Eoyal Microscopical Society of

London, and honorary member of the academies of Berlin, Prague,

Gottingen, Leipzig, Munich, Manchester, Vienna, Upsala, Stockholm,

Copenhagen, Liege, Moscow, Eome, Bologna, Geneva, Mexico, etc.

He received the honorary degree of LL.D. from Harvard in 1885

and from St. Andrews, Scotland, in 1901, Ph.D. from Bologna in 1888

and honorary Sc.D. from Cambridge in 1887.

In 1878 he was awarded the Prix Serres by the Paris Academy,

being the first foreigner to be thus honored, and in 1909 he received

the Victoria research medal of the Eoyal Society of London.

After the publication of the results of the Maldive and eastern

Pacific expeditions, one great and final task lay before him. This was

to present a summary of the results of his twenty-five years of study
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of the coral reefs of the world. Five years would have been required

for the preparation of this crowning work which would have borne the

same relation to his coral-reef studies what his " Three Cruises of the

Blake '' did to his early deep-sea work—an epitome of the whole subject.

For eighty-two years the Agassiz father and son had been active leaders

in science, and he hoped for five more years of productivity.

But this was not to be. He had for several years been suffering

from an impairment of the circulation, and had retreated for rest and
recreation to the genial climate of Egypt and southern Europe.

He was returning from England in the steamship Adriatic and
never did he appear to be in happier mood than upon the night of the

twenty-sixth of March, 1910, but on the morning of the twenty-seventh

he failed to appear, and when his son Maximilian entered his father^s

cabin it was seen that he had fallen into his last long sleep. Many a

guarded secret had the ocean revealed to him, and it was fitting that

far from the sight of land with only the waves around there came to

him the mystery of death.

When I was young and struggling, his hand befriended me, and his

great mind gave direction to the thought of the life I have led, and I

think upon his spirit with gratitude and reverence, for he was my
master in science.
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CAMBRIDGE, MASS,

/ ^

M

The applications for admission to the Anderson School

OF Natural History are so numerous, that it has become

necessary to adopt a just system of discrimination. As it is

impossible to expect candidates to come to Cambridge for ex-

amination, it has been decided that the successful pupils of a

preceding year should have the first claim to admission the

following season
; next, the principals and professors of colleges

and of high and normal schools ; next, teachers in other public

institutions; and, finally, teachers in private schools. Begin-

ners cannot be admitted until after the applications of these

several classes of pupils have been met. You are therefore

requested to send me your claims to admission, before an

answer to your application can be given.

Respectfully yours.

L. AGASSIZ.

%xiismm %i\m\ 0! i;atural itstorg*

Cambridge, Mass., June 26, 1873.

M.

I have at last decided to open the Anderson School of

Natural History, on Penikese Island, at 12 o'clock, on the 8th

of July next. The place is 14 miles distant fro^ New Bedford,

Mass., and the city is easily accessible by railroad from Boston

or from Providence, R. I. Persons corning to join the school

from a distance would do well to arrange their journey so that

they may reach New Bedford Monday evening, the 7th of July.

This place affords good accommodation at the Parker House,

where information concerning the boat to the island may be had.

A few miles to the east of New Bedford is a watering-place,

Mattapoisett, where those reaching this vicinity a few days in

advance may pass some time pleasantly.

It is necessary that all should remember that Penikese Island

affords no accommodation for strangers, and that therefore no-

body can be invited to visit the island during the session of the

school. I have provided rooms and board for all, but made no

allowance for supernumeraries. As it is, I am not yet able to

say what the expenses will be. All the arrangements have been

made upon the most economical plan. The dormitories have

been built at the expense of the school, and no rent will be



charged, beyond a percentage on the bedroom furniture. The

board will be charged at cost. A caterer has been engaged who

will provide for the table and keep the rooms in order, superin-

tend the washing, etc., and the expense thus incurred will deter-

mine the charges.

It has dready been stated that the instruction will be free.

Aquariums have been provided which will take the place of

books j and cans and the other necessaries for the preservation of

specimens wiU be ordered, and may be bought at cost The

preparation of these collections will not lead to any considerable

expenditure, and is optional.

Very truly yours,

L. AGAS31Z.

P. s.— Should you be prevented from coming, give me early

notice, as there are many waiting for a vacancy.
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DEPARTMENT OF THE INTERIOR

NATIONAL PARK SERVICE

YELLOWSTONE NATIONAL PARK

YELLOWSTONE PARK. WYO.
OFFICE OF THE SUPERINTENDENT

June Bf 192Z.

My dear Dr. Merriam:

I have received your letter of May 25th, in regard to grizzly bear

skulls. UndoTibtedly, there are slculls of grizzly "bears available in Yellow-

stone Park, but we have none collected at the present time. The Park Natur-

alist, Kr. Skinner, has been busy developing our museum and on general natural

history work, and has not had the time to look for grizzly bear skulls. ^^Then

he can be spared for this sort of thing, I shall be glad to have him miake a

search for such skulls, and, of co"urse, would be pleased to send them to you*

I am instructing the Chief Ranger today to have his men throughout the Park

keep a sharp lookout for grizzly bear skeletons and sl'Culls, and it may be that

in the course of the summer a few can be collected by the Rangers. I have

known for years of your work on bears, and we have your monograph on the

grizzly in our Park Library. In fact, I have seen part of your collection

of bear sloills, although I have not had an opportunity to see you during my

past two visits to Washington.

I know you are a member of the Hayden Party of 1872, and it occurs to

me that this is just exactly the time you should select for another visit to

the Park» .7e are planning to celebrate the semi-centennial of the establish-

ment of the Park in some f ittii^ manner, if we can possibly get the time to do

this. Dr* Coulter, of the University of Chicago, is coming out, and perhaps

one or two other old-timers* Is it not possible for you to arrai^e to pay us

a visit? I would like nothing better than to take you around the Park#

There are a lot of grizzlies to be seen this year, from the accounts that have

already come to me.

With sentiments of highest esteem, and with warm regards, I am

Sincerely yours.

HORACE M. ALHRiaHD

Supe rintendent

Dr. C. Hart Merriam,
1919 Sixteenth Street, IT. W.,

Washington, D. C.



OFFICE OF THE SUPERINTENDENT

DEPARTMENT OF THE INTERIOR

NATIONAL PARK SERVICE
YELLOWSTONE NATIONAL PARK

YELLOWSTONE PARK. WYO.

2501 Aehby Avenue, Berkeley, California,

November 22, 1922,

My dear Dr* MerriamS

Your letter of November 9th has been forwarded to me.

I do not believe that our rangers or park naturalist found
any grizzly bear slculle this summer, and no bears were killed
for any purpose whatever. It is my recollection that no grizzlies
were foxmd dead. The grizzly that killed Joe Buret, the old
himter and poacher of Slough Creek was never found, although the
the trap with a bone of the foot in it was found.

I am writing back to the park today asking that if any skulls
of grizzly bear were found, they be forwarded to you, but it is
not likely that there will be any to send. I know that I also
promised some sheep skulls to Charles Shfeldon, and that we sent
several to him about three weeks ago*

I will have my office send you a cory of my report on the
killing of & Buret. This was siiirply a case of carelessness on
the part of the trapper in fastening down his trap, and failtire
to kill the grizzly the first time he fired at him. When the

\^
first shot missed, apparently the grizzly broke the toggle of the
trap and charged the trapper, dragging the trap with him. .

It now appears that I will leave here about Becember 8th for
Washington, and will reach there about the 14th. I will be there
a couple of months and will, as usual, make my headquarters at the
Cosmos Club. I shall hope to see you and in person answer any
questions that you may have to propound with reference to our
Yellowstone bears. The bears appeared to be more numerous this
year than any time for some years past. Oyer, tvoanty grizzlies /

were seen at the Canyon Hotel at one time, and there were so many •'

black bears about all points of interest that we rarely took the
trouble to count them.

With best wishes, I am

Br. C. Hart Merrian,
1919 Sixteenth St.,
Washington, BC*

ncerely ypurs

- ^
Horace M. Albri
Superintendent.
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OFFICE OF THE SUPERINTENDENT

DEPARTMENT OF THE INTERIOR

NATIONAL PARK SERVICE

YELLOWSTONE NATIONAL PARK

YELLOWSTONE PARK. WYO.

cto"ber 1, 1923.

My dear Dr. llerriam:

Inclosed is a clipping from the Billings Gazette, of
Jiine 21st, with reference to the experience of a forest ranger
with a grizzly bear. I thought it might be of some use to you
in connection with your study of the grizzly. I. do not know
how authentic this information is but if the story is worth
checking up doubtless it can be done through the names mentioned
in the clipping,

I am gathering for the Yellowstone Park library all
of the books and documents I can find on bears. I wonder if

you could have your secretary write me out a list of books on
bears that I can use in checking what we have in the libraiy
and in filling in the missing volumes. Any information you
can give me I will greatly aopreciate.

Bears have been as numerous as usual in Yellowstone
Park this summer and have given pleasure to tens of thousands
of people.

Our total travel was 138,352, as compared with 98,223
a year ago. jCompared with the nimiber of people who went through
the season ofyi872 Hayden Survey the figure looms large, doesn't
it? We had the pleasure of entertaining Dr. J. C. Merriam and
a great many other scientists this summer, besides seven United
States Senators, twenty five Congressmen and a couple of G-overn-

ors. All of these do not, of course, include any of the members
of the President's party, which v^as here June 30th and July 1st.

QtOx^iQ conditions in this cotmtry are good but the lav/s

in Montana and Jyoming are getting in pretty bad shape again.
Montana, in the country that abuts the park, has extended the

elk season to December 20th, a season of about 65 days as com-
pared with 30 days, the season in effect during the past throe
years. In V/yoming they are still slaughtering the moose at the
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headwaters of the Yellowstone. For three ye.'irs straight running the
State of V/yoming has pemitted the killing of fifty moose outside the
south boundary of the park. It is a crime and a shame that v/e cannot
get this area at the headwaters of the Yellowstone added to the park
together with the Tetons. Had President Harding lived this legislation
would have "been enacted during the coraiiTg winter.

With ^^Tarmest regards and hoping that this finds you in the
"best of health, I am

Sincerely yours,

nOIUCE M. ALBRI
Super int endent

Dr. C. Hart Ilerriam,
16th Street, IT. V/.,

V/ashington, D. C.

Inclosure



OFFICE OF THE SUPERINTENDENT

DEPARTMENT OF THE INTERIOR

NATIONAL PARK SERVICE

YELLOWSTONE NATIONAL PARK

YELLOWSTONE PARK. WYO.

IToveciber

My dear Dr. llerriani:

I received your letter of November 8th from La^unitas and appreciate the
attention you ^ave ray letter of October 1st* The reason why I have not sent you
any grizzly bear sloills is because I have not had any to send. I have had my
rangers on the look-out for these skulls for the past three or four years and I
have personally made inquiries at all of the ranches outside the park which are
made bases for hunting parties, but without success. We have found no dead
grizzlies in the park during the last few years. Some man killed four grizzly
bears Just south of the park this fall, but I do not have his name. He killed
a mother grizzly, a last year's cub and two cubs of this year. I am almost
glad that I do not know his name because I would be inclined to do my best to get
him some bad publicity for killii^ these young grizzly bears if I knew v/ho he
was. I do not see why in the world a man wants to slaughter four bears all at
one time, including three little ones. The time is coming - and very soon -
when we have got to get some grizzly bear protective legislation.

You will be interested to know that I was in ^t. Paul a few days ago
and had the pleasure of calliiTg on Mr. C. L. Spencer, v/ho was with the 1872
Hayden Surv^. He told me several interesting incidents of the 1872 trip and
said also that he knew you at Yale after your work with the 1872 Hayden Survey.
I was consulting Hr. Spencer mainly in regard to Langford^and Stevenson's climb
of the Grand Teton in 1872. You know it was climbed again in 1898 by T/. 0.
Owen and party. Owen claimed that Langford did not climb the mountain and there
was a big controvert engendered by Owen's claim. The mountain was climbed again
this year by 3)r. A. R. Bllingwood, of Lake Forest, Illinois. Dr. Ellii^v/ood
thinks Langford did climb the mountain and v/anted me to get some information from
Mr. Spencer, who with Mr, Hamp, also of your i^rty, climbed with Langford and
Stevenson to within six hundred feet of the top of the Grand Teton. Thus I came
in contact v/ith lir. Spencer and had a very enjoyable hour with him.

Hoping to see you in V/ashington and v/ith warmest regards, I am

Sincerely yours,

HOIUCB M. ALBRIGHJ?
Superintendent

Dr. G. Hart Merriam,
1919 Sixteenth Street,
V/ashington, D. C.
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THE DIRECTOR. NATIONAL PARK SERVICE

WASHINGTON. D. 0. UNITED STATES

DEPARTMENT OF THE INTERIOR

NATIONAL PARK SERVICE

WASHINGTON

-^
JAN 1 5 m

\

Dr. C. Hart Merriam,
1919 - 16th St., N. W.,

Washington, D. C.

Dear Dr. Merriam:

K
'^r, //

•^r

I have your letter of January 11. The only map we have

of Mount McKinley National Park is the one on page 15 of the

inclosed circular issued for McKinley Park. Three topographic

sheets covering the Alaska Railroad have already been sent

to you. For your information in the event you desire to join

these sheets together I have marked them as follows: "top,''

"middle," and "bottom." The "middle" sheet shows the eastern

half of Mount McKinley Park.

It is believed that the serial publications on Yellowstone

National Park said to contain much natural history matter are

the Yellowstone Nature Notes, which are issued monthly at Yel-

lowstone Park. I am writing to Yellowstone today asking them

to send copies of these notes to you as they are issued.

With best wishes, I am.

Sincerely yours.

Horace M. Albri
Director.

Inclosure 25556E



ADDRESS ONLY
THE DIRECTOR. NATIONAL PARK SERVICE

WASHINGTON. D. 0.

UNITED STATES

DEPARTMENT OF THE INTERIOR

NATIONAL PARK SERVICE

WASHINGTON

JAN y3 \m

Dr. C. Hart Merriam,
1919 Sixteenth St. , NW.

,

Washington, D, C.

Dear Dr. Merriam:

I have your letter of January 21 and am Twriting

to Yellowstone National Park today requesting that

if possible they send copies of the Yellowstone Nature

Notes issued to date to you» I am sure that there are

extra copies of most of these Notes on hand in the

park.

Y/ith best regards, I am.

Sincerely yours.

Horace M. Albright /
Director /



ADDRESS ONLY
THE DIRECTOR. NATIONAL PARK 8ERVI0K

WASHINGTON. D. C. UNITED STATES

DEPARTMENT OF THE INTERIOR

NATIONAL PARK SERVICE

WASHINGTON

I " »

Dr. C. Hart Merriam,

1919 16th Street, N. W.,

Washington, D. C.

Dear Doctor Merriam:

X copy of Secretary Wilbur's new hook, ^conservation in the

Department of the Interior", is heing sent to you under separate

cover at my reciuest.

Because of your interest in our national conservation proh-

lems, I am sure you will find this hook, which thoroughly covers

the conservation problems of the United States and its territories

from the Department's point of view, of much value.

Sincerely yours,

Horace M. Al^rigjit,

Directed
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LIST 0? AKIMALS WAI^TEJD PROM DISTRICT Of ALASKA.

BEAR: One IsHPgt^ specimen of both the male and female

bear of erery rarlety found in Alaska; to "be in good condition

for the taxidermist, also one skeleton, complete, of the lajsgo

male bear of every valriety that can be obtained.

MOQSB: Two known vari«^ties. One male, one fenale and

one calf of each variety, also one skeleton of the full grown male

of each variety.

CAHIBOU: Two varib tits, (woodland and barren groiindl.

One male, one fenale and one calf of tsach varltsty; ulso one skeleton

of the inale of each variety^

^mmTADT CFIjxEP: ^n^ male, one feinale and on*-, kid, for

mounting; also one skeleton of the male sheep^

FOWTTAII^ GOAT: One malf,, on*^ female and one kid, f^r

mounting; also one skeleton of the male t:oHt.

5X5XKS: One male and one female specimen of B^rery variety

of fox found in Alaska, for mountlnp;; r^lso one skeleton of the male

fox of every variety found in Alaska, Mvhich includes the ^^hite, or
/

Artie :?ox, the ?lack vox, two vax ieties of the Silver G^ay Fox,

The Cross "^'ox, the Red and The "^aue yox.

BMV£R: One male and one tfemale specimen of the Beaver,
/

ilso one skeleton of the male beaver

•

/

PORCUPIl^S: One male and one female specimen, for mount-

ing, also one male skeleton^

VARMOT: One male and one female, for moiAnting, also one

skeleton of the r3ale#

WOLVEEIWl: Two varieties (lipht and dark). One n-le and

one femJ^le specimen of each, for mounting; alio one nkeleton of

each variety of the male*

LA^D OTTER; One male and one female specimen of the

Land Otter for mounting; also one skeleton of the male ottexr.



f*

SKA OTTEK: Two varieties. One mle and one female

Bpeclmen of each variety, for mounting, one e eleton of the male

otter of each variety.

Wo Cougar, Jisher, Wild Cat or Skunk in Ala»l«.

HUSK OX: One male, on-, femle and one calf of the jnxsk

Ox for mounting; also one skeleton of the male M»«k Ox.

V.OLJ: TWO rarletiea (light and dark). One male and

one female specimen of each variety; al.o one skeleton of the male

wolf of each variety.

I3TO: One male and one female specimen and one kitten

for mounting , also one akeleton of the male lyroc.

irm: TWO varieties (light and dark, aalt w^ter and fresh

water). One male, one female and one kitten r Ink of each variety.

GBOUro SQUIEBKL: two varieties of the wood nqnlrrel.

one male and one female specimen of each variety, for mounting,

also one male skeleton of each variety of the scmlrrel.

yABTIW: your varieties (light, dark, golden and albino)

one male and one female specimen of each variety for mo^mting;

also one skeleton of the male of each variety.

: One male and one female of each variwtiF for

mounting; also one male skeleton.

EHMINI: One male and one female of hoth summer and

winter coat for mounting; also one skeleton of the male.

RABITS: Two varieties. One male and one female

specimen for mounting; also ohe skeleton of the mals.
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Suisun, California
March 11,1932

Dr. G. Hart Merriam
Wp.shington L.O.

Dear Dr« Merriam:

You were so kind as to remember me with a
copy of your Address on the occas^ion of the presentation
to you of the Roosevelt Distinguished Service Medal in
Natural History, and I greatly appreciate your thought
of me.

Your brief review of Natural History in
America, the period of activity followed by disheart-
ening decline, the revival of interest, as shown by
the work of the Museum of Vertebrate Zoology, and your
comments on Roosevelt as a naturalist, his keenness of
observation and love of animal life, I found most inter-
esting. Particularly gratifying is your reference to the
group of young naturalists we are developing at Berkeley.
The growing interest in natural history is very encouraging
It is now twenty four years since we founded the Museum of
Vertebrate Zoology and our enthusiasm seems to have grown
with the years and our opportunities to have broadened.
It was your work as a naturalist. Dr. Merriam, that first
gave me the idea of establishing the nucleus of a Museum
on the Pacific Coast. I well remember my conversation with
you on the subject and the encouragement you gave^the pro-
ject. You have been a great inspiration to many and I most
heartily congratulate you on the presentation to you of
the Roosevelt Medal of which you are so richly deserving.

Very sincerely yours.

i. ^. ^^2^ -^3^«-«-
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SCRIPPS COLLEGE
CLAREMONT • CALIFORNIA

DEPARTMENT OF PHILOSOPHY November 18, 1935

Dr. C* Hart Merriam,
Smithsonian Institution,
Washington, D, C,

Dear Doctor Merriam :

I am very sorry that I do not pos-

sess a photograph of Francis La Flesche. The one which

appeared in the Anthropologist was furnished by the edi-

tors, as I had supposed from Washington.

With my regrets.

Very truly yours.

^^ii-i
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CORNELL UNIVERSITY

ZOOLOGICAL LABORATORY

ITHACA. N. Y.

June

Dr« G« Hart Iterriaa^

Waahington , D»G#

My dear Dr« Merriaiai

Oyer a month has passed since I received your letter regarding

photographs of birds showing "directive markings" but this is the first chance I

have had to answer. They say that silence gives consent and I hope you will con-
•<

m

eider it so in this case, for I should be pleased to have you use any of my photo-

graphs i^ich you desire, • I fwar that I have very few that show directive markings

but I am enclosing the one of the Huthatch,which you mention in your letter,and a

couple of the Meadowlark which you are at liberty to use. If there are any others

which you think of I shall be glad to make the prints for you at any time.

I certainly hope you live long enough to publish your work
the

on coloration and many others equally extensive for the world is so much richer

because of what you have already accomplished.

With best wishes.

Very sincerely yours.
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AT BlAXWAiEtT> OOI^XJBGK

CA.9II1RXDGE* 9lASSi%.CmJSXrrT*S

April 16, 1926

Dear Dr. Merriam:-

I must tell you how much I

enjoyed seeing you at Washington and how in-

terested ^ was to see your methods of kepping
notes and other information filed for ready
access

.

Among other things I am gathering
information on the ^jmite Whale, trying to sup-

plement Mr. Copley Amory's efforts to see if

there may not be some way whereby the St. Law-

rence fishermen may profit by these whales when
their ordinary fisheries fail. During the

of

it

last two seiisons there have been abundance
whales but tVie cod and herring were few. You
read some notes from your Journal made in the

Qulf a good many years ago. I was unfortun-
ately rather far away to hear all you said, and

I wonder if you would be so good as to let me

hav^ a copy of the notes for use in connection
with our investigation. I should appreciate
very much.

* I think our V/ashington meeting was

a splendid success and only wish I had been able

to stay over longer to huve seen more of you and

other friends who contributed to the value of

the meetings.
Yours sincerely.

^^,rw>^ ^' ^::2.i^^^_

Curator of Mara-nals.
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May 7, 1928

Dr. C. Hart Merriam
1919 16th Street
Washington, D. C.

Dear Dr. Merriam:

I must send you my very sincere thanks

for you kindness in having a copy made for me of

your interesting notes on the white v;hale in the Gulf

of St. Lawrence in 1882. I am exceedingly glad to

have these in connection v/ith the investigations

which Mr. Copley Amory is proposing.

Again thanking you and hoping that I may

have the opportunity of seeing you again in Wash-

ington some day,

Sincerely yours,
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/t/^/^ î^ ^v/J<^^ ^ /^
7^^

^1

-w'- 1^-t^-^

u^^ /a

V

7

yl^ n^u-tA^ c^

'y-\y^l/*^^~ ^-^

/
^^

« -t>^-o

//;/2 ^/^r^- / //?^ -'T^- , J />

/ ^wy Ia-^-y ?

U ' f^^ */^ /^^^^

r

i^'LX^ ^ ^
r-

//. r' /'/ . •-



/< 'k-?S-

f/jt^. / fio^^ /lA-l^

^y^.,.^^ -

^^•^f /t ^/5f

f^^~^ f/'̂.^

V ;
^vn -̂ActL*-^'

^.

?

r

f^ ri^t^^K^eJ^ ^c-^-^ ^>^^-—<^ ^ jUvv nyfuijtAy^^^-^

^^ r^\^^6^ %>c^ ^^K^^^C^V^ J" A—

^

^̂̂
^^-^ n^-irx^^ J^^ Cf^^^yy^//k^^ Ok

7>^

-j^^~

«^^ ^~A«t->—

^^^~ .> ^
«

-^-

J

J,
---;^^^—<-, ^ ^x^
T^^^^t-<U^ ^^/^^^.^i^^^

^^ /^ d4^^ y7 y?>̂« -<*U.^r



\.

\ •<

a /^J^ <-
^>Lv ^y^-^^^f^ t/i 4.4^^*^C>^i.^-^^. Cfc^V^

f &^t/^l^ 4^^^ H' A-^

l/t^<. /U^ l^V^M^^GyLx 7 <rx yl^^ ''J-<-'«—^l/C^

I-

^L^ ^ ^
(f-^et^^ <

/ ^.

/ /-^ ^A-^A-^*^ /-^^

"-y- j-eoj^.

a^^>. j ^»U '^ ^^r-f-y^^^^

^0^~^ly^ ^/^ly^<;, ^>IVC^

/
^^^^. >^-l^ ^1^^

^?- 1^^ /IA^~9^^ /^^^:z^

,A--^/l h^ 0^^^%^.^^^^fr—>'T/0-^^^

-T^-^l

/^^^
/Jt ^7- /e

/l'<'-^U<^^ ^7^

z:^

^- /^-T ^

/"^^



1^
i

V ^^ T^^C^ }^.i~. n?/^

V •)

jL-e*-^ yU^^ > /lA^^\J\^>*<^i.

1

t &ZJ^-^^-\

.tZ^ C-^C^-^ ^x^ { C U.

ts.
A

^/^u.

<^

/TT-^A^

'>t.-<r7 - /^A-^-^

?

^yf^^^if^^l

ir~rr^C^

«^^»**>c

/»^* J

^r^ -trv^

.^^

y

^>

// /^ '^

/^y~7 ^-^--x .^'t^ ^>

^XUt^.e^ ^ ^

4cJ^'l^ '^-*^-^ 4. <»_ v-^

*,'»--%. /Icr /^c'/ui<
r h l/^X. -V

'r

** • fv-<^**<^-

.**^ /?? //i: .^. ^ ,^,.^/Tk

?
/jr.

•-^c

Af'
7 />i>e^^

/^

.~i,y/C«>^i

^-e>V

.^r /^-^

//-^r

-^-x^^e^U /?-c

A-C A /^/Z; ^

trz*^—V. ^^-*^-<-

/^ <^i >^ /^.« I 1 < J»-^>.

/1/v^A^-^ /a^/ z^:. /1^ ^<-^-/- -(1 lA^rf-f— A-c AH<-4^





D\
Qri- %

QV3^^^^^^^ .00.,,. 0. ^^^'^'^0^0,,

Subscriptions or business letters relating to Thk Bltxctin should be addressed to Ruthven
DiCANE, Cambridge, Ma^s.; Commnnications intended for publication should be sent to Mr. J. A.

Allen, Cambridge, Mass.

TERMS OF BULLETIN,

J^OO a Vear. vSoAYvLlWO
T'

0.5 ax. /z^.\%\

/%^U^^^^U2J^ h^^^^ /Uj&AAAj0»^i.^^
-^

/l/U-7>--^ ^^

^^.sC^ ^ ^t<^9-A_^

^t^^nyt.

/l^^-< a^x^^-fi^- X>-<.-^ Zr

nU^^^ ryxT^
^-^U

/^aJ^



^t-r^ i^n

A

t-'^\

/-t^ Sr^Tu-j^

(^LC^i^-^K^

l/^<^

'UiLA-'^-d^i^lJ^^ i\^^^

a-z? /KA-e-^^--^ «^-^

J^L^ f«-r c<^»^- (^Tj^f-^^^^^

2



^/*^
p^' ^.

Z / ^d?.^ ^>^ f/.^^i^

J ^jAr-z>-c>^^ "i/^^B^— vn

r

'I^V^
/ /

;-

^.0uZ/^ A
/

dTiA ^n^ 0^>y

o>-^:^u ^^tr>tx-o< 61 ^/t^-*-^^^*-^ c-«-»-y ^^^^

^y^y\,t^yi>^ ' yt^y- r^-tMCff /:^-^c*_>v ^-e_^»-v^
^-

nt~-<y^ /j/i>^.t^ <5\/^

/Xyi /yvcA^-x^^^

u -*-^ "*- y <^ -<^^ )''"v><

/



;
//^

^r.

Cn^ ^^-f—x^ y^i^

'

/ZX-ir-<^ , /- //W^

/^^-^^-Z/f /^-^-^ A ^0'X>t>*--^ I

^u-f^-^

Oilc^^



(^ ^^^^^IaOU^^^'c^^^ %J. T^CjO^i-

mu

-^^L.t,^^ Q^aty)^jLS^

/
./CA-^^—

^
^-t-O- -Vt^UZ--^

ir-^

Mj^

/^^ l^L^ <—

^-<-'^/'--^^^

,J^7 r~-

^''^'t/v-*-^4^><;r

e^^M.--

/i,^,^^uL^ a^^-^jij^

/Ziyii^^

f /2:r



^
/

cy^ T^K^^m^^ r/-^>>^^ A^

/A-Jiy^-

c/jAy/LA^^^ji-*-^

i /

9~^^ if^-r^t/y^ J—^^t/t/L

A.

^

X^,^A^l^ /^.^ ;^

^1/lA^.^JL.d^^

7-
^r-

^i,^^^^U*^-^j^.o^ />i^^»-«4^>c-^

/
e^^T^c—

^^^^t^^^ii^wTUv-.^ #r-^^. .^. .^^^y--.

>. :t.^-^^-^^ /
//jyK^^

yljt^^^>^*-^ /

/

^-t_

/^

^



(^aM ^'om^Uy
< * » »

^omm^mlcalloo* inUn^e^ foV (tu^CLcotLon, ^fxouia 6e ^ervb to §ik. |^. ©to. ©tECen,,

Hi: ainiJuoae,

< 3:.:/i8i^

0/^5.

Terms of Bulletin,

$2.00 A YEAR.
VSxi/mJliAAda^ej (yH-Q-^iA.

Jl^^i./>Wv Yh^"

>^i^-^>^

7
inr^^

'7

^ 4 ^7.
<--^ c^ ^ .--^ ^-

ik^tv-

^T^^^^to^/J^-"^

^x^

/r;%V-v^





(^^JLii W'onSL
/

* ^ ^ »

HeambUoac, &tlU)(Ll

Terms of Bulletin,

$2.00 A YEAR.
a-biA. OA^ it- Asir



n^^'

i.^:^^^^, ^1^ -^ C f e.tiC^'^^^
'7 V MT /i(.4.-t.>-,

/

t 1 /^ (]4^-inJL
/fc

^^;^ -^ ifi^ (^c^'t /-^'^^ ^ y^-^^t^^-t-^-^y. -^^ -

l«--» .^ ^^^

^/^S-i/^. , ^./ /l; AO-^ ,r'^
/

^ yv4-^ /.-.^ n^^ A.r^^/, A--

1
/>y(4j

i^' .^ .^^X/- ^

4

Ck ^

/, v '-»
^BL^

/
--«-A,

^-,^^-=-. V^

"/ ^^^-^
/ 7- tfL^4-^'̂^

^A,— 1^ rs^ '^- J^ lUr-a^^^

{^^l^, /cSh^y

/K^C^#-^-4.^^

/vX^ ^ ~



intmowmeal ^/av.

Terms of Bulletin,

$2.00 A YEAR. Qj^k. \m

^omnuMtLcoilorv^ inUn^e^ foV ftu^catUm, ^vooE^ &e ^ervt lo @ltv. ^. Sb. SUfca,

v5)xx/YYuxAAya/a«.

_^,^^jLr ^-^^^<^ .^'^-,.^~ ^^- '-^-^ /^'^^ /- -^-^-V

<^^

7 ^^^-^"-^"^ A:
^- i: MT^ /I. <^, (f -^

/ A^^^^tJr2^ -- ^-^^ ^^-y' ^^'-

^^ ^-V-^ .^,,v—^^^—^ ^t.^.-^ --- ^

^^^1-<^^^7^
(Ut/^'^.-'^C^ L^iytA^ M^^

z-,.-^ ..,....u4:zc^^^^^^^^»^
f-

%^^^ >»-tr^^ ''^^ /^^-w^





(^^w/'/aii xJ^inimcicaicai ^ial.
% m*m I

^@MnmuAlcal[ofi> InUiv^^ foi fmiCtccalorv jJloJ^ Se *ervt lo ©Mt^. ^. ©t. ©tCCerv,

Ht cuniiltaaej

\S)O/YY\)aAAy0<T,,<

O/^-^.

Terms of Bulletin,

$2.00 A YEAR.
LAJjC^noAA.j

'h
^^rKj^^flAA/'^ /lAJLA/vyL-^c^t^u^

^4JVx^

c^iA/K.^^^^^ /^

/tz; ..Zu ^/>^--^f V-^ J

^^.^0^ ^.

<^<-^

lA<J^

AacA^ ^-^^^^ ^cyo-i^-^M





J
< * » >

Terms of Bulletin,

$2.00 A YEAR.
\S^/YYUiAA;a<

Yj
(^naixA. /^^'^-C^Uyd/c

^^^^^^^^^^'-^ ^A^yUAyi^oi^z.^^



^^^z<^ u^i^J^

^^X^l-o^^^^ jCf

^ C^-^^ 07.<^l>

'^^'^^^"'^ /fc '>^^<,^

^^^^^^--^ <:g^^^



(^^a^Lii ^^ni^Aoicaicai
< ^» » I

^onumutIcaiiorv> Intended faV ftuilCLcaiton, &fioJ^ &e iervt lo @(U.
J^.

@fc. ©fcCCen,,

Terms of Bulletin,

$2.00 A YEAR.

C^

(yp^ /A^ CA^^a/*^—

1

JIOA.^ /^-t-^X-c.-Y^^ -^

(^ ?^^'

if^U^^^

/^

^

/^^i3«-^tfM,

^^c^^



^^-^^ijLA^t^ A^l/"^^^ ^

7" / yri^^j^ ^i,.^

(rj-'-L^e^^r'^^w--^^^

i ^ )f

7
'^j^^^r^-'-^ /^

l/L^ -«^-yp^

;



Mki ^i
« ^a^ >

^orvummLca^:orv> mtel^^e^ foV ftuilCLcatLon, i^voul^ Se ^.ervt to §tk.
J^.

@(d. §t)ECeri,,

10/5-6.

Terms of Bulletin,

>2.00 A YEAR.
VSoAmAAd^A:. aM., K^^r^ /18K ^

^^ #e-

- C.^

<^
/ ^ -

^lA^-^^ P^'^-^^-^'-^^-^^i^Vcryit

-iU^

X.

O^XA-tr"--^

a^

^^-^^-^-^^^Z^eZ^ /- /^





(y^nmiowaccai ipjitti/.

«»>»

Terms of Bulletin,

$2.00 A YEAR.
\%\

^Pi^ c,>c>x <^5^/Vvi_>V 7

9-*-%^^-^^C/

-^e^**-^^^*^ y^^ <2^

r '



^ ..^..^
aU-^^l'-«-'<>y^ A ..wjf^o..^ 6^

a./u^



(^^aMi T/wdmoicaicai
< * » »

c7ui>6cVl|vlioix4- oV (>u-^ac^i- LebteVJ^ let/cUwva. to <J rve SlOitU/etLrv op ifve H£)Lui> ( O/ q/ttO/VbeVlU' L6M4/e j mouXo-

ue a/aaieiv6eo- to- «l/c)iU.tvucn/ ^Decwi/C, APcwni>Vi<)ae, l2/lHpa,^i'.

HDomtruwi/Lcatiori/i- irttefvoeo tot kiU^ltcatLori/ wioitlo ue i^ertb Lo l2/lltV. >'. SrVj). (2H9tteKi.j

Terms OF Bulletin,
Q)fluYvXMAq«, HIoU., Kv^--^ S~. \%^^

S2.OO A YEAR. A '
^

^''<^^J^U^' flAJUyJ^-

/
fJ-t,A.yK^

^T^A-M^^-'^^^^.A.

L^^ - yi^xJj^ ^ /^Cc^-a-^j^

U^
IM A-^—^^ ^.^^ /^KI^ /h^^^^ n^.j~ZA^ ^ ^

^?-^ 'S ^A-.^ j

^^^L^^-^v^^^ ^""^v^^L-^i^x—
^"^ J/«U^

%. Ar^^^^p;^, ^i:^^''- ^/i^ c^c^cM X.



£^^,^'2/1^X«-''l-''V>«>«--»-^<^^^>IJL-^

e.j»j^

/pu
/t**—

^

U^-^-flr^

^j_.^ A ^ /^ -^^--^ ^''^^'- ^2><-flL^%7l>V ,

^
r-^- y^^a.*/v->p?^<^ {ry J.c^/^, ^ ^,

fi^J^^L,..,M^ .C^H^.^^^0^-^ f^Zry^^-^, ^-K-Ax-^^-^i^ ^^ r

/ ^ /.^^t^^^



(^^aM ^mc^LlawJ %iJ.
* ^•m >

^^ormmuilcal'torv:. Lrtterv^e^ foV (vu^ELcotLon, ^fioJa ^e ceat to ©Mti. |:. ©(9. ©fcCCerv,

0/^6

Terms of Bulletin,

$2.00 A YEAR.
\Sx3iiYY\L\AAi<i«j aSyvoAA. Ui 181 K

.
//t^^^VM_^2_.,.^.^^

?

/
/i^^ ^y^/t<'-*>-^ /^ve.

/

^^-j>_^\-/^'
^:^^—^ -"M-^-t

/-x^^

/

f

^-V^ —y — ,£>«r^'^^^^^

./-^i*^^,-^^ ^i^

--^ /^....J^^

^y^^yu-M-JLi^^ /L^iJ-^^^i

^'W.^^ti^^K^ </ y^

^^-W-^'U-^stTt/^—Zl^

'7'M.-t-<.v»''^L>-7'

-/
^

7

(^j£/ ^ i-— /^w^ ..^^ n^^^rt^ ^.
M^ /-^y^.e^^j*-^r~

^^~Ly'^ /C^^-T't.-^ .«^^ *=l





(b^^JLii ^mtdeicmcai ^/ai.
A ^ » >

^ormmmLccLtLort> Latert^e^ foi [ut&ELcatLon, iyfiou£^ &e ^erU to ©tU. ^. @t. ©fcCCert,

HcanwUaaej O/^^.

Terms of Bulletin,

i2.00 A YEAR.
Vi)^]i/YYuxlU/a<i-£^ ©HaAA.

.

^^J^A^^Sr-

jLe.^^^^ /^^i /U^t.A.yt-^^^~^!2^-^^—

^

/

4/i,,Js^^^. V



u c n^ -}

/
^

/

/ «- L ( ^- t./



(b^^JLii rJ^m^loimicai
< * * t

^ommiuiIcolLort^ Irttert^e^ foi fuXCLcotLorv ^fvoufa &e :.en,t to ©IU. ^. ©t. ©tECerv,

Terms of Bulletin,

$2.00 A YEAR.
VSx^iWaludm^ (2i)>V/Q^A. L/A ISKr

ic^
I

L ? /-^U-^--^'- 'VL-^ff

/
I /.

J-t^-^
/

/^^ -«- N^Y
/

1^

^ V

^1^ //.

7y-^

/
^>- i-^ri^ Cy-v U /%<^ f'

/
/v^ 7 v_ V - I ^ t .)-

t

/
>*-^2y^

s fT ^ / A > 1^

-::> rL ^pp.L I u t c 1 / ^^ue-^utP^f

/
/

7vA.-P^
/f
^, ^^-

^ ^O^V/— /tA--Y -*- *

/
^H^W-^/t-^ /« /I

7
CL-^ <

V^
/

C^l^^ O 4-

v
1

l^l, c <- ^ u- f

^ /•

ClJ-^//

tr- // ^ '^ Af.,^ At'M^''^'- i"^-///T

/t l'^^ ^«-^
/.
'>l-

^ <,

,y ^A ?A A <^ .^^ ^.

^^jv<. ^<^' 1^h O //K^0^^ e c<. [jCU L-^- ^ C

f

r/

o { ^^^
1

^^ -Y\/ I r/

i
/OX,^*-

L(
/

'i'lf' .

/
/-

.^^O^ ';

y^^^a-t^



A-^I /Uf,^

^j
/

Ajt0-y
4 ^n-

a-

es>^

p\Ji-<£^I

<^i-t>t^-^

^

/A^ /
{

e-%
c/ ra o-^

/

d«^

dU-l ^>€^-4,<^j(L^

/A
C^yU^

/
1>C^ /^f-

'{'j n^^^^ U-f

iJ^^L-i^

/ / ^)T /
? iTZ^-l^

^^-^c

i'tjtJf.^^<^i^
,

x^u^

/ ^!^^'-v
^

iTl.-^ 'V^ ^9 ^^-^ y '^^-^^-^^^
*^'

/ <r«-A / >!;



(^^aM #i
/

Terms of Bulletin,

$2.00 A YEAR.
G)xx/mLuAx^^, Illvu5^.^^^J^/J-^ i8^ r

^^^-e-^^fu^. Jl<

//.

-<<^-^ ^^;^^

^^^^y^^ - ^^'

,^-^,A.-«-'-f—

^

?
erLA^\, 5~ ^CT/ <?o^ //U-^'^y^

C^-^o^^-^-^ J^t>^ ^l^i-^/tA^*^-'.

^^ Ul-^^^ y
yZ^^^- c~ L^

(
£^.„^..,,.^A./j^^ ^

^ ^^ ,^_„^yCu^ ^^>-^ ,V^-^ «—

«

/C

Xt^-uS^- ^ /X:r r...^^- 7 A;;^ v^-^ 4^0-H.M.

_i>/^L-o^

/'>^

*_»>• ^< CaTi.^

/'

^^7^-^





^uM ^i
J

« ** »

T^k^ A^*-^U^
/^

A^x_ --^—t ^'*-->—fc-\

c^^^ *^ 6"-!^*—'^^^-*^ ,^t^*^CUi /^
;^ ci^ 6^:*.^ /^-^ ^ji--^^ ^^"^r 7^

^ ^
^c < -^/-c/- M /^^^^^^

;ca i ^
6><-^ ^o-A^ ( ,y^_J-ZA^.AJ._M^

/AcZ^^T^-^^-^

Z/:^ Xc»^»^-"^

;^ /A ->T,.^-^'^-CC'-i^

5. ^

^/i^ /V^A^:- \A.M^O^^y\yV'\^t.^*^fi'^ C^J^"^^ <f—

^

'>>Lv ^.j^/el^ l^o^JJ ^ U^^ ^"^ ^ *^_^<v /f-t-/^

^ ^ /^. j^/if^ -H-*^—^ ^ ^ * Z^*-^ //-



Cl/\.^\yi^—

dv\^»-*

/}

/
/V*—

^' /_

/
/ftM^

l'^"^ tAl^ ^-^u^^* 44Jif c-^-^i'-

tt^ci:: ai^.u
y^

/ /^'M*-*—

»

O^ M<.
/tx.*^^^ % U^lZl

/
yvx.^^^u^ yjz: 1\J'^ ^. "^^ U-i- -— /c^' ' Jy^iL/j^Z7f^

e^
(

IC^^l^^^-^ n

lb, iu- ju4_M. "-^ 4-tr>^^-<^ 6-*-

j ^f^^n. v-< ^ ^-^
f t

^^ /L //r^ -/;> ; A ^— J
^

e:—^ ^*-*

tC*-©**

h^—e^
'/

v-<.->^ --

^t^ 'T, ir^-

U^
71 1

4>^

<rl

Gr-L«.-^ ^u^y"^

tAJ~*^'

^' j'^-^.^cL V,-

c^

;
^ %

/.
/*

t *->-



—

^ormnu^vlcoXLorv^ mten,^ea foi fuJ^OeaUon, ^toul^ Ce *«a Lo ©Itv. j^. ©b. ©fcCEeiv,

Terms of Bulletin,

^2.00 A YEAR.
^M^i-<>

^-e^M/^l/yin,

cyi t/l^-a^i.^'S^.-eA^-^^yC^

)r(^^yU^L^,^^^ 4 ^^0.

/% y{.
'^"L-Vt^o-4o^

'IhH^'^-^ K^ ^Ur-

•TLjl^—

a^A-^fft-t^^^ uj-ipy^
A-C-A-'-a-^^

/^

(ft.

/-

-^ -^

^^ O-..-^^-

'tf Ar-^
/ .^ :/K^— .^^

'4^..y^-

i/Co%*^t^^^

^ ^^ /- ff-x.*-

C^J-o^^ ^^ IjlZ^^^^^Ui^
^
/^^O^^

^^t'^Vt/V. i/e-t^-^ ^K-C^i^ 4^

^^ i/^AxJL.^^
^^^..^^^ >l-<-*c«->u>^,



Qe^^T^ /T/jiAA^^-^^^—' —



/r?^

^ /

,

^-frtxv/^lA^

^Xv.<.jv-C4 c/j^f^

1 ^ /k:. jS^-

y A*S -/ €^^0.':^ -^ •
/, .

^-/^—^ ^" /^^^'

^\_jey^-^ ^-.c^ f/Ci^^

^^-.nL

O-^-^

dj^^^^^-^ ^

/4\JL>\^ (y^J--*-^^^
Cfuu^~ /^nh-t^



^ ^z^\^

J yi£^x^^^J<~^

JhJ^
i
a^

y"/^i^ I
^/Lxx^ ^ il^ L^\y\^^ 5^̂A^V



J <&^S<-&^ 'VA-^'

a *xu>v

/tr ^r^/ti;^/ e^>i>c^.^
^ ^/;;;5^ .^^^ ^Auu^L/^ ^

^^i..^ -^ ^
#"^

^/>gL».-<.>^ ^^x^n^y^

^^p^ '^Ax.—- >^

c^
i-

//k^u^^ - 1^ -'---^

<'~^ A^t^-^-^yiy^^-^ yW<^>^^
?

^a//-^^



/^^

^^^^^-^ %-- Tu^LAA-L.^^^.^

/ /f

'"^^n>c<.^

0-^-^

7

lAJ--^

T
A'-t'-ox^ f^ £>^

y- -vy^ LU^

V^ft(-^^

-/f
CA^A

M^
'-^^ iUyX ^i^y-t^yyf

^^-^^^^^^^^^ ^*-<7 /M.O'f.e^x-^^

? ^(^^y^-^-^^6<^^cc^ ^ /^
/f

/^ec^

^
^^-^^ ^

l'^^^>^\a^

/^
Z^:;^^ ^ A. /^c.c^.^L^:Cv^ ,,j^.

T'v^^j

?
-/^

/C ^i^^CM^^

s

ur^ (^ n.

£•—A^^v^ /C;

5-

^/^ rn^ ,^^^^ /;j:~p,^^ ^^^

^

^^^ViTV-^

<P

''^-©-txoi /^Z^ -vuM'- /Wi--^ /^^



^fs ^^e^^

'T-"—eT

. ,1

jr.

CAJ- ^-^Cy 'n-^ 'Of c^^

£/- .^ /VlA_^

l/hJJ ^U^^ c^ ^7-^^
,

v}^v^^»->€^ ^^/^

-7 ^^ tA /i2^ //^ ( 4 <-t.yV«W^A.^A-^ (T

)L-A'v--»-e^^^ -/—d-^ L>^-^

CJ^ \ f7<y\ /^^rtS^^cK^^^ -A.v«-<^ „-.

/
'

'

€.</TA^>^ -v-A_->^^

/ '̂X^





NuTTALL Ornithological Club,

Cambridge, Mass., .^ r^^ 188 /

%^ %ejr/fv.

5^ A^^^*-^*^

/U-tAAA-^^^'N-'-*- '

^/wx^ ^ ^^h^
aA^suJL Mr-T>^ p^jt-^- y^W-4-^<*A^ ^

^/^ /few /t

<-^
/^^iri'-^c^^i-wA^ /^w^\^

\ *i-r^-^^>^



kiJl CjI/^ i>^

C*i lA-r-0^%.

/-

? !) u:^ix: /fc: ,>^. ,>#v^. ^.cZi^

^^^L-.*/^

^Azs:
^>»^"»t,

(f*c/v.,/T~-^^U.»X_^, ly-^— ^^kj^^^ uf-Zj^ X«.

J^^^lJ ^^

i—^V^ t«-Trv-'^ uj~~^ ^Lv_

.^^
^^

? *-~-^ ^cri-t^

7

/?«-/^

oJ~k^— J/KIk -if^*cjL/Uc - /*3(^^p^L-v-

£^

^l-*- i'V-U^

f n «o^r>^

in^>i^^, 3 l/^Z^ fiU, ZJ^ ^<rJ^ />.

's^-jn^

jC^.
^*^^-C/ x^



i-

NuTTALL Ornithological Club.

Cambridge, Mass., 188

-^^tH^r>-i_-<r«^*-^^-*-^ A-^^.
^«-<^riaA<N-<f-^- cy^.'^ ^^J^

.jU^ ©.^-^^.^A-^O^IJ.^ f^9^^

yu^^-

dU\.^\^ o4xt>jJ^

r*^^-^

/L-<u^V""CX-4AA

/;/vx^c^6<-^v^^«A-r

^lyV>^C^>^



u^



NuTTALL Ornithological Club.
3

Cambridge, Mass. 188

"Px/i^

^,sx^,



Cy^

9-^^*< Ur^JU ^xl»^ .^^.-.e>'i>SeX ^T'^^'^—'^^^̂
'^Hir-v^^ i-^yiy af^— ^cyiAyi/^>'-'^<^»^* MaaJ—

'/) (Xe>LC^-->^ ^ ATtX^



NuTTALL Ornithological Club.

Cambridge, Mass., ^/^^ 188/

W/^ 9-<.*'ty^7<-^A/>-^-^a-—- -

l/tn^'f"(j~~h

' o^-^H yC^L^

Ha /^-rUlU^ . tf

u^-UA {^7-^^-v
Z^^*-*-*-

'^ ^-^C«-^ /^

>fc^





MUi ^,
« ^a^ »

^Terms of Bulletin,

$2.00 A YEAR. ieJ-i

\^%e^yvyy. miZA>^Aj3c,^^^^ .

/^^--^-^ ^ o-^^^v^- 9/tiLsL ^h^in^ /^TM^vi^ia^ >^:^

Vt^-

j/tZZ'̂ ^-i^^^-i- /^i^/o^ /^kx_^

^;^-<^ lA^ u^^yCcjX c^ ^^

.

c^ .

h fUX^AJlJb^ ^^B-^
, ^v-^v-o^wvw

/wxi?j4^^-«1^A**<? /-€afW^



^
O^fiAj-ipA

/k''^

rx-'«-<-e/vc/-^^<-V'

<>

%y^ ^ >i.^/^y(^

1)

A-j>-u<^,^A-

*</"^ru-^»^ /-^^A.^^

zj- c.^ 4^> /O^^
c^4-

'7^ ^>^^ f—^ y^-^<^t>a>C*<.^^^^>-^ a
crt^

^ax-'^^c^wn!^--!?^!^ t^ ^\/-t>^V~ a^^d^

JHruu-o.^^Y^

/l-l-t-C-*-*^

^ fc-*t^u^6---v^«-'«---^^--^»o't»-*^ Ia>^-^ </v^-^ L.»,^/-C V<5—

^



^.AM/yV\/L^Cyj^ hi^4d. ^^ ^o.t^.

/^^-e^^^^. /^keAAX^t-'v^^ -

Ih^^ lACt^^^^i^

/vvv<-€^ La^'^»AM

'^ a--tv>^^-«^ IST'y^ ^n^*^

6/tnrv''^-'~v ;'--->T-wr~ 2^

'^^^W^.^^ ^:^

7 /^?

y ffyjuuulL^

^'/i^ f^puS'^^

^y^e^ UC^ ir^t^ c^4^Ly>^>-^t0^^

.^



1

V

\

H*i-^-D—>o^ *nM^ J-u^ p-^-^ ^

j,^tA^.,,M^ ^%ti^>x^^

0^^'^^^\y^ a^-*''^—

fUuJuL L ^^Lui^ kr^U^^J^



^X^/y\^-\J^^^iy\/^

'I'*^?^--
yC^ ^v--^^^^^^^-^^' 0^

^ C^M-/V J>-o^<.y^



usntm of Comparatitr^ ^oologg,

CAMBRIDGE, MASS.

rPsJi. -io^ /^

^X-e.^'T/^V- /KeAA^^^^^w-^^ -

u«^
^4^ ^-f^ »^- y^- ^ 'v^-

^'WfX^MA^ .A^^bLfC^^ KAAA'fUA.^^^f^r^ CC
^-c»-v^ ep AH^w-A^dC2<, (n/\^^^UUt^t»pL4/fi~^



c4i^/—

I^A^^'JO^^^MjU^



Qa^uSj^ ,^. /?: /iif^

6-

r^ ^V-crvv-^



3 i/v-zry^^^ /~

i^

yyny^^a^ '{A-^-^^Jbt^^

i:^JIrU

0'oa-<iLjC/^

u.-^

1^- 3 ^,^,^^J3(^>-
^/VvA



(J^iuJy^ Yl-tJji pcA-^-^ U ^ %!t^MiLA» C<i )A-e^^^^^

U'\^^> O^ Y^
c4-i<



4-/ Ai/i^AA--'--

^vm-

1/^^jla^^^

7

(HjL^O^\jJb-<^ /-vv^

I cM^X^i^ >^^^-^ tU^^MT^



pv* ^ ^-VLa^

lA^ to^ a.f(^
^^^-^^^^-^

A*-^^*^*^-^



VV->^-^^£i^>r//A

V -



fu^^^t^ . 3 4^s.JL Ar^ A/-*-*-^

c'-Xt-^

/.'y-^ d

"7

/-

^-f^r)-^

3

/-

^e^A,

(X^

a-€-.

/^Z

y^^.

Vlr

V "^^

W)-

//-A-^"^^>—:^

J ^5u-



A^<-^^

^

f-
I

U

A»^

) yijL^^^^^^^^'^.XA-AA.

A-i. LJ)-- Uj-xJI^

\a~L^- w~,iiX_»--i-Xj»>-^LY ^/^^

y it

/*Lc^M * * >•

>t-^ /A

M^ cyf- <r>urv^/ « ^ ^iri^.^^.^/^^

/TtA-'i^..^ j^U^-^_^a.^

/-

^^-o

"VMr- -fiZM^

^r'JA^-rf

^

^.r-H^^*-/-^^^

M> >-»^

-V-^'

?



""^y-^-^Z-r^



^jB

/

QoJIj^, ^^/i/'^

/l/c^/- (yj^ vM,^,

b—1-<^
7

(^

>^
/^-^t;, yu-^-*-^, y l^^^ '^^



/tr-lfV^

C

i

^^u>t>-^



i/S.^'-'-U -'''^.^^t.w^..4A^ fy\^' /fc^ q^\^L^{y^-^..^\^

^^t>a^WWi y(Ti pp-f^'^.^-^^

^ i/tr^j:Z^ ^r^/^-^y^^^-^

l^ \yo^^>..^JjD^ in~^ /^-'^^^j^.^^-^^^^c^

^f^jA- l>^ h-^a^Jt^ jr-r^^ Mr

J ^^V^-i^^ 6*. /c:

O^X.^'^ Ox-oV

/liz;^ /^wT^t c/l-- h.^^^)^^^^^ ^ {l.4JL^

C^

^^

J^^-t^^-^CcH^





Founded, NewYork, Sept. 26J883.

^^^•jzj>t^-''^y, fliiirjvuK^^'^ •

"iruA^f //f^^

c^

lAjU^-:^ ^^--^ 7 ejiA-^ p-^^-^

^1^.

u-

- /

>4^
/

"^k^

J^l^^^^ C^4^ y^^
e>-t- ^^ /h"i.^^^.^,uk^ /i

ka/ue>yZ

—

^:::::_ 2je>*-'t<-tfv-/N.

/;'w.i^ . M/./^^f-s ^Vi^jr^. ^Lex^



/^l<.^ lA^^^A-K^e^ -U^J'

"i/A-- t^ i^T-x^^-^JbU -tC^ oi^

7
c>-*^

/
%jUM-^
/

C>T^ y-^Lj\j\^ MX.>^>^ /i/.^,

-fjC>o /^^-^ i/v.>-

X^VS-/

^^^i^^OC^,^ ^^-.t^ ;^ftC^
/

/^^



NuTTALL Ornithological Club,

Cambridge, Mass., . /<- - 188

^^^.OkAyir^* /V^jZAa-a^l-vvv -

7
frt/<-V a^ tuiPL

r*-^

)mjsv<^

^>«.^/^-*-•'"^^^'^

<>>A^* ^/>^-^ > 3

to"^ /«KlA-uS»^>-,^C Iv—^ pAX.*^ i^yJjLKx4>f^



t^Ax

^ -^'XA.-vn

01^ Jt^'-^y--^^ i<J^er-j

^S<AAyV^<^JLi^Ly\^^

ol^ 4-v^>^ %M. y >.tAxX >^ ^lutl^.

AX ^tATT^^

<»-o

>

^--tA>^-A^^

/K

^
'j-^^'>-^^^-^^

6-^

^ (jsy-i^J"^!/,

^^^iu>-f '^'=^^^ V^



Ml1A\
)

:i.A. Uoe/ IB^B - / l^i m^

C. Hart Memam
Papers

BA*:c ^rss

83/1230



^..w^U^,^^./^. /»^-

^^^0^y/yt /U.*Aj^^Vfl».-w%^ _

h^tf-%<J^

l/c:

Atr^

^'^UAeX^eM^



jlJVu-*'^'*^**^

T
^

t

1>^-M^



n.

C/yV^ \-V>V\A.tSj(JL4~

a^ i^^-^M o-^ /m^^:;:^

w s/i^^*-*y^ yAr"^^"-^

Orv

7 /Vlcch^'O^^^-^

^jt^ \A^^^^4^ /--ilU-.^ a^v^-*.--*>-l ^^^o.^^^^



NuTTALL Ornithological Club.

Cambridge, Mass, /Vu«^ / 188 5

oi^-^OLy^j,^

iff9^^^ (yjTLKiutjLmX^^

xVLt^^^*^

tXVN^



I
/k\ /yv^-^i-c^^^ t/UA_

"VvA^-^*^ UJ'-ef-y^ ^ --ri^tUX ^yy^^^x-^iu^ y\A^iu^

^^-v^ U^'o- e-----/^^ ^ 'V\A-^~v^^-X'^?^

/

^
y± ^rt. LA^-yh^ i^ i-^^^ -^--^^

^_^^ i^ ^-^Vv..-^ ^ />A- fl

fvM ij-*-^^ fu^
f^A^<-^^

*7/^t>t'>--

^\c4a^-^ o^



Mass.

LOGICAL Club

hi^ If. 1883

:>-«-«.

lirt^^,^-yt>^ ^^[J^

CTiy^ Ck

a^^ <yi

/
/ <r^^

i

» VV
< ::V Wl»«^^

<^c-^

^^^^^^A.^X'^J^.^



*^

t-T

A~"^-C^ f--(y-^^4i>»^-^<^

\i <^^.
C-^C4>xA^

. / u^3 O^IA^

f<jaL,*J<.^
f/C4AJB»^^

«>^^"^^t-<9^ 0-^e^.^^[^ y

i

n;

1
.

6>'*-^.

<^Xa^ emy\^0^ /^aXl4, .. ^/J/IA_^

/^>:? -^^ ^^^
SZu,^ S^-e^tyy^ ,r^ ^^ -i-LO^ .^



NuTTALL Ornithological Club.

Cambridge, Mass., >jwo- ll^
^ 1883

^-^-jji/-, /}m2a;\>ux^>.a^
^

J ^^txZ^

u\y^

^ ^M-w ^t,,v..>«^V^ /t

^r^--*-^^^-^ ^6^^o^

^ o-^u^C

/^^^^U<^trL,-e^

a<JLJQA.AMy^^
'^J-£iL.X^i^>

nx
/ CjjC L.a-'y,^ ,

uor-^
1

/e^j;^XU^

(p/-^
f

iJT^-^-^^ "7^

/^ ^^iA-^_

^^^'^^•-i-^ ^
/
^jXu^ ^ ^^—

^^^^^
* / A>-^ ^jH^^'<X'vva^u>5hiZa /yL (jL^^^v-^^-''^-^ ^^^i>iA->v



al^ v.^ Kw--^. /^ JmA^ f^6r
J^^^PV^^'"^^

1/Ij: S^r^-^VUx^

^
li^^^''^>\^ J%A.^^^ ^i^ruu^^ ^y^-it-^^—

^

/yir M^ifl

1 >t*-a/^ jf^t^^-Bl/^^

f^^^^tJU/^—

'

'^IA\^ /

L, ?tAA^

/



r^v

V
^^

X 1

X

^
K5

^ ^ V X

i^.

^^
"V^

L'

^

X

r

Oiaj»^&^



V,

I

"-•i

\

!

^

r

'OO

r

4

1V

V

>
k

I



Cx-y\j^
bt /a^ cAj^.^:. XA.^ / .,^ -•/' ,^



iryif-

/'. ..J x-^

r

V

i
n
U, f



NuTTALL Ornithological Club.

Cambridge, Mass., "f^^ . 'I, 1883

c/-^

1
fX4A^ / 7^ ?

1

/^ rtW/-6Maf-

0^-^

*^v-

/
{^^J-—-^^^^^

'^
>^ Cr\A^y>^>i^fpiA<^



(/)' -A/^V---<>^

I4J:^

U t-i.^.-^^^-'-*'^-^ :S)

uTlw

4^^

i^»^ «̂

'yv^-^ 1 /<^^ 1 ^
A::r o^-^

, ?

'VvV^->v>C.^/^ 6Ca ^

pm/>m^



NuTTALL Ornithological Club.

Cambridge, Mass., 188

y\r-t^<M

^
/W^-} /

^lA^^ V- ^^^rZU/hfia .

i,,^Jc{ aUZI^^ i^<^ftkU~.

h-^
.t-VT/V^^rVT.—

c/i^^-*r^

u
6^u -

C^fAjuf/s^s. Z^trtf^

^>^A^

4t^^ ^I.xi/Vt>S^ /lA*-^*-^

iJC UJ^^^C^') /f^

<y4^

J
.yU-^^L^i^^ ^-r^W^^^

y^^
h^



t^^-€,<r^-*^ W <^Co-x>^ ^.J^

l^--^^^^^ l^ ot2»u-v^ ^^Co- v4t- ^t>^

>^yW. ^9^>-^, w ^x.^^

f-
^^^-"-^

^A/2^-«7

.^^
^.(/-.J?^ A^ ^^>il<^-z^L..^4~- -^ .s^ fC-£^ >--.

3 Ar--^
1'

c.-,...^, i^:.^ ^^Zc
^>V-lw

^^>^

A*-H/ ^^rV^ ^^^^^, <^<-i?Z^

lAn^M

"I



NuTTALL Ornithological Club.

Cambridge, Mass., ^•/r 188 S

%.^jyi^. /Uxn/y-MX^

A

r
>'/—/k >^

I
^'t^*'^ /lAy^^^^

/I

L^
jyn-fUy^^^r^ cr^y^

IL^
n

ii't—*^

..ky*^"-

^^^,2_ ,^^.Z^ .

5o^/-<

/^.t^/»--«^^



'>'--\

^. ^ <;t<;GK^^ ^**—^A lK

/^J--0-'^

^:>la.-.^ fl

^\ ^/Ur-~^ izfj 1
y

^i^<-^- ^A

'/U^

/

^
r\rs/^^^ Y^'^i^^^^^^

V

/

y^

,jy3~
^iTl^/v-U— .;^ vw^^t^-/ /yy<^

jyC*,\j<.^ J1 r^ r> / ^Ar>A_^^^^_,^^ J^

/ tA^ y

/ I

> / >--

'7

^<i^^-^ '>:x<-«''^^

c^^^



NuTTALL Ornithological Club.

Cambridge, Mass., lH^. J< 188j

^.jz.a..,^,<fnr ,
A^ZAAAu^-'^-^^ -

ff{irit>uuM.^^po «y- <^-J^^ / (5/i^"T^ ^^^/2X«^

/>vX-2^, i^u-^^S^tAy. U>-^

/^t^

^

J / /

ucL/^^ /fc *X^^

1

r^n^

il.x4m!S^

/<:?--'

^
^ <-^

/^ '">\JL-CcA- yn^r^
^:XAa_ V 1^"^^^

^
-v-^ F-~~C /^-0~«"^^v <*»^

^ ^ i^r^^vw.-^^ /^^—^,/-^
a-^ l^e^-O^ h~

^^ff^f-
/Aa. l/^At-^^ff^.'^^

^ y^L.^eAJL£UJ{

f





NuTTALL Ornithological Club.

Cambridge, Mass., 188

J

'Vv>-<>A,yV /G^-c^ rxj-tL^^JuJi

^.^ A-^ >^^^ "^^-^

e.e.— /

-t

o^

i>l U^l-*^

^rv.r5«^

^.--^

/U^ ^

K^

JL.m^

I

It'-^'^P^A/uL^
^tw.'-^./^.

O/o-^" /-l^ '^^Je>^ 'lA-A-**-'^—



'C^-vv-A. ^T'

/ - J >6(L/«^^»«.^ l4^

/ ^

cJ-r

/ 1^^^^^-^



NuTTALL Ornithological Club,

Cambridge, Mass., {i2eJ-, / 188 3

^1^.^-1/^^ /7<-tAA>U>tA.~^ _

tf^t^^^
;

"flAJ^ j yp^ j.Jl^.

h^'-ti- OyC^tM, ^h'*^ l/^Z^*^ J"^

"^Jn^^ T^^ ^^^eryy^ w ^r^ rv^ X-»<^

;

^^
/v^c^-c?

/^JCiT /tr (yv^^M^ f- d^-^^"^^^ I'^t^

t-

''^^-^, f t^m^rtr

cky.
^l/x^i^f-tCri^

/V»^<A^^f>-^

^''*~"V~-?

^i;^ s^^ue^.^ ^<fco /rn-^ c^;^/^*>'o—

<

A 5-
^^;jj;^ ry^,^.^lt^^

eA^

J^ J^n^^'^^ ^^t.v->^-x^ 1^XA-A^

4/ n^<^^Jl^ >vCvA^ /^.^.^
'/C^



/Lz^

'^Jia.

^>-v.^^ >^ S^ ^^fc'^.-C-'UA-A-.^ / 9a/>-'<-''^-vA*

i<j-u--^

l-Jue^

Uv~JlA Uaj^ L» t-» 'i—*^ i X^
^)l^»-^y^ ^^^^^J^A-^^-^—ij /'C^ ^^-Vh^'X-^v. ^^^

O—7 £^v-^/ ^ -w^

^^^^^ J y}t^^-^ ]4^ i^i^^ri^::^ ^x^ (1>^ ^^^

U^r\y^^ i.^'V^ <^-^^ (fo^^^ ^ *-^ /C^



1^

NuTTALL Ornithological Club,

Cambridge, Mass,,

'Vu.^-v

—

188

^
lA-^<r€^

}ir*-^K^

^tir*.— uv^
.^j^^/P^.^

^ O^f^^f-*-'^^-'-^ fUjlAA^ w

Q-t><^ cu^ y^ ^^<^. ^^^^ ^^^ ^kA«^—7

^

4^--**-'W-»u-A /V'-M-^c'^-t*^ ^



lm(TV

-<-<5L^>-o<-e,-^^l—

"^-yU-

-^iuJL ^ Aci

<:i—-t ^ ^f%eJ^^<-jLs^ ^^^-%j^^A^

nrvK^^o^^^yi

A.^-M>-~^^jv^

A>L.^r^^^
d'V'VU^

^ ^-^^v^

'Aa <^ ^ ^ ^^i^Z^^c^^vw^ ><^;C^

^^^^

^>>c^
/'^C.^^ut^^.^^Cc^^

^ ^^—^;^w^
>t>,-^ v_ ^>^ 6^^^-^4~J^3'd-^, y%^

L^
J^ <g-^L^i^ ri^

'Wv-^.yV^

/r<^\_ A^vu<-tr^-^

(r\..^v. ^^^ iA-t<^'^--7 A/lA,^4^^/\>U^^ (^t^ lA^



NuTTALL Ornithological Club,

Cambridge, Mass

-J^-^

i^.
r 7-^—

<'p.yLA^^^KJL^

^K^



fyjuyf'XuMAP^ iT^ /fc^^ JlA^Jt^ ^^Mu^^^

nr\A>u^^>/j-^ ^T-o a^^^UU^^ }4^ ^-A,^
iAT-XA—17

^>-<*^^^-«^

t/'-'-CN-O

-^^U.^. >trv ?2^
A^^T-^-^ /^oC <S..«C^^

/*

^^K<Z<t-«^^
^ ^ ^2^

^/
^^^0'C^ ^Cl^ <W^»-vuc^ 4-

/vti;^

W^ /L..U- y^^-^ ^^-^ '^'^-^

/

Kr-u^^ Di.^j*'^



A/M/&::^

/>'^'t*-*-t<.C-Vs^





NuTTALL Ornithological Club.

Cambridge, Mass.,
(!!ij»^^ /^ 188i

/

^;;«etf*-vA^. /T<CAA>Wpu^w^^_

yyc^ ^u£x^/^c^

y'^^^A.-'-'s^ ^^^^^c-<-*^

^j-^^,^^ ^^^d;><-^^ .>-e.2.iy^;C^

-2/MU^ />^^ L^^\^^<a^^(jULM^ &i^tfL*i^^

^ e^uM^^
- / M

I
f\JUlAJ^>-ai^^J<^ L-, {tUt^f-t^.

)^yk^^

k

fA/^^\^\. ryvA-.^ "^-ff^-^
s/^

O^-^ ^ 4.-€-#c-^
7

At^^
;? ^es^-M/-

y^^^^^t—^ J- /3Cr AaSX^^^ ^ £r ^

"^/^A. U y^ f^ ^2,KV^^ ^^Ok^
4^

i-^--<i-4uJb^ 'H-er^ Mt-^^'M"^-^^ >^^^c^



^/ /

a-^

/\M^^y»A^i^€A^^ f ^lZ\J ^^.^t^f^^u^^

; 4MA>»

>fc^

y^^^^^^ '] %^ o-J^'f^-^ O-^^ cr^.^ A y^'^i.JJ^

^lA^V^^^'iiAr i^.^JL^^^'^r^^^ KA-^ ^C.^2-

»^ K^^k^-^A^A"^

i-t^-^t-e-^^^^-—

>



UBmm of Comparatifat ^oologn.

CAMBRIDGE, MASS.

i^e/: SLf, /in -

^^

^>-^v>-^
>
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