November 21, 1917.

Prof. Charles R. Cross,
100 Upland Hoead,
Brookline, HMass.

Desr Prof. Cross:

Hoticing the two leaflets which you handed me
at the meeting of the Astronomical Society, I am remind-
ed, that while there is 2 possibility of getting funds
from the University here for ccrtain astronomical pho-
tographs and other funds possibly from other sources for
certain studies of tree rings, yet I would be a gainer,
and perhaps this institution through me, if I were able
to attend the American Association mecting in December.

Are there any fundc that could be-devoted to
that purpose?

Please understand that I am asking this with-
out expecting a favorable answer, yet I do feel that in
this case I might contribute an asrticle of some kind, -
perhaps & real description of the Optieal Periodigraph, -
- teking the instrument along with me. It is possible that
tnis would interest the Physies section.

In this matter I clearly realize the greatest
handicap of a location like this, is the difficunity of
attending scientific meetings. I have always looked for-
ward to the time when I might attend them but the expec~
tation of an observatory here rather deprives me of asntic-
ipation of moving to some other town where I could reach.
the meeting with more ease.

It is out in this comparatively new country
that an important part of the scientific work of the fu-
ture must necesssrily be done. In due time we are
going to have great collections here not only of Archaeo-
logical relies but of all sorts of Natural History speci-
mens. The contact that we may get with the scientific
men et such meetings wounld help, I am sure, very greatly
in advancing these collections.

Sincerely yours,

Dean, College of Letters, Arts,
and Sciences.
AED/S.



UNIVERSITY OF ARIZONA
TUCSON

COLLEGE OF LETTERS. ARTS AND SCIENCES
OFFICE OF THE DEAN

December 19, 1917.

Prof. F. E. Clements,
Carnegie Institution,
Washington, D. C.

Dear Prof. Clements:

If I have not answered your letter of November
26, with expressions of keen epprecistion of your attitude
in the matter of work on weather eyecles, it is becsuse I had
the notion that you were sterting out here at sbout that
time and my letter would not reach yom. I have a2t the pres-
ent time certasin sources which migzht be drawn on for helping
work of that or similar character..

In the plan which I sent you provision is made
for completing the work and reduction on the present measures.
How would it do to request from the committee on research of
which Prof. Cross and Prof. Pickering are members, thet a
sum of $250.00 be appropriated for extemding the Sequoia
record from a length of 2200 years to a length of 3000 or
more if possible? Such an expenditure would have to be made
in transportation probasbly of myself to the sequois Groves
east of Fresno, in which both Huntington and I have done
work. -
7 e

There are really twd items in that extension
which I wish to cover. First, ® number of samples of young-
er trees covering partieularly the year 1581, where there is
a ring whose lidentity I still hold in some doubt. Second,
the extension of the aectual length of the Sequoia record
from about 280 B. C. to a time as far back as can reasonably
be done. I think both of these could be done in a week's
visit to the grove with funds for peying for hauling and for
sawing in accordance with the general plan whieh I used in
1915. At thet time I obtained fifteen samples of Sequoias
in the form of bars of wood, extendinz from the center of
the irees to the outside, at an expense of less than 5.00
each. That included transportation only and didn't inelude
any hotel or restaurant expenses, snd the transportation was
on that occasion Ifrom Los Angelee. Transportation from here
would be somewhat more but I am confident that the seme du,w
would be well spent in the results which it would produce.

I am tninking of writing to Prof. Cross to-day
so0 that he wili get it before Christmes, along the general
lines I have here indicated. The Steward Observatory has
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been orgsnized and there will be some small appropriations
for research work carried along -under its auspices. It
may be that its me=sy can be associated with the weather
cycle work. Thawnr

I shall have some definite plans with regard to
the latter to tslk over with you when you come.

Sincerely yours,

Dean, College of Letters, Artis
and Sclences.

AED/S.



Decembhor 19, 191%.

Prof. Charles R. Cross,
"10C Uplend Road,
Brookiine, Hass.,

Dear Prof. Cross: ﬁr?ﬂb/

About 2 month sgo I wrote fou & letter which I
did not send becsuse I thought at thyt time there was very
little possibility of my being able /to formuliate come definite
request slong the lines referred to. I will inclose that let-
ter with this one Bt recognizing thst it is too late even at
best, to expect eny result in regard to transportation and
feeling anyway & 1ittle 4iffident sbout making such & reqguest.

: I am a8t the present momeont entering s regquest
elong lines whioch I have just written Dr. F. E. Ciements, who
is now in VWashington in connection with the Csrnegie Institu-
tion, but who expecte to roturn here in the next few wesks.

He may be in close topch with youn in regard to
expenditures along these lines . he has written me that he
will use © part of his bndget to complote some of the work
_on tree rings snd weather cycles, which I have in hand and

which has been partly dono LY the appropriation of $200.00
from the Elicebeth Thompson Science Pund (Grent Ho. 189),
but which he wishes to bring to 2 conclucion. He is anxious
to get some immedinte results ont of the material slready in
hand, but it has scemed 1o me thu!i in this connection it
would be very admirable to maeke a furthor smull expenditure
of about $£50.00 in order to oxtend the longth of time studied
in this record of tree growih rom my maximum time of 2200
years up to 3000 yearg or over, an. at ithe ssme time to get
further meterial in order Lo romove a certiain uscertcinty as
to the annuai character of a faint ring appearing in the
neighborhood of the yesr 1581.

I think {he sum mentioned would probably provide
for both these bits of work. It wonld mean & trip by myselif
to the Secunoias forest east of Fresno which I visited before,
and gcghgb;y from five to seven days tramping around the
couniry, 2nd the paying of sawyere and for hauling and pack-
ing a8 in my former trip in 1915.

The proposed expenditure should also cover freight
and some expenses connected with the minute examination of
specimens brought beck; the expense of measuring perheps a
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very considerable namber of rings and the clerical work after
that of getting lists in shape.. :

I am trying to get this request to you by Christmas
S0 thet 1f you see Dr. Clemonts ot the Scientific Meeting you
cen talk the matter over with him.

¥ith best recards, I am,

sincerely yours,

Dean, Collaege of Letters, Arts

and Scisnces.
AED/S.



March 4, 1918.

Dr. P. E. Clements,
Tucson, Arizona.

Dear Dr. Clements:

I am addressing to you/ the questions which I for-
mulated soon after Janunary 1st,/in order to provide a defi-
nite outline for the microscopic work by Mr. Loftfield.

®irst, in the Sequoia,ﬂféantoa Group there is a
ring suspected immediately following 1580. 1In most of the
fifteen Bamples the extre ring doesn't show. In one it is
apparently & double occuring in the same year with 1580,
but in Hos. 106 and 22 it appears very much like zn sadition-
nl year. Can you give me the microscopic evidence as to
whether this is sn additional year or not and your opinion

in the matter?
4&.‘;&'——-—“%“2‘ =
Second, can you slve me in the weskirnsionisne—So-

Hueitsr a means of telling uhether the dark red ring was
formed in spring and mid-summer, due to lack of moisture,
or whether it was formed in the antumn st the time of in-
creasing c0ld?

Third, con you answer an identicel question wibts
Fee=¢F, with regerc to Pinus ponderosa of Arizona?

Pourth, in the pifion anc cedar growing in the alti-
tude of Aricona jvet below the yellow pine, is there any
way of identifyins correetly the yearly rings which show in-
tense veristion voth in total width and in width of the red
part, end whieh also from time to time merge together in a
puzzling way?

Pifth, is there any way of identifying the rinas

in the Taxodinm distichum? 7
etrd

3ixth, I have ten sections, from & point about one
mile southeast of the city of Prescott, Arizona. I worked
over very carefully the rainfall of that ecity from 1867 to
1912. These ten sections form the basis of the curve in
which a relationship is found between rainfall and tree
growth at that point, and published in the Carniege publica-
tion Ho. 192, and in the bulletin of the American Geographical



Society, Mey, 1914. I am having 2 copy made of the Prescott
rainfall month by month during that interval, and will go
over the wood samples and mark the corresponding years. 1
will also accompany them by a list of double rings worth in-
vestigeting. ~

My question formulates as follows: FProm mieroscopiec
examination of the ringe of this group of ten from Prescott,
can you tind for those trees evidence which will tell the
time of year in whiech the c¢ells were formed or conditions of
rainfell or temperature under which they were formed?

Seventh, in the Carniege publication FHo. 192, "The
Climatic Pactor”, page 111-112, you will find statements in
regard to the time of year of ring formetion. From that date'
the conclusion was reached among others that a double ring
indiecates less rain than a single large ring of the same
size. 1Is this correct and is there anylhing further apparent
from & comparisén of those rings snd the corresponding dis-
tribution of reinfall®

Yours very truly,

Dean, College of Letters, Arts
/S and Sciences.
AED /S,

EL]



March 11, 1918.

Dr. F. E. Clements,
Tnecson, Arizona.

Dear Dr. Clements:

Regarding the remaining problem which Nr. Loftfield
might work on, would Say that I have becn over carefully the
ten tree records from the immediate vicinity of Prescott,
which I have numbered 61 to 70 inclusive, collected in 191Z.
1 heve checked over the identity and cross identification of
these ten samples and have marked on each ong,near the origi-
nel line of measurement,the identification in yesrs. In most
of them I have smoothed another line crossing the rings,from
which $kie . sectionsmay more easily be obtained, an. this line
also I have placed identification marks on.

The marks which I have used comsist of three pin
pricks, often emphasized by lead pencil, for the century mark,
1900, two pin pricks for the half-century 1850, esnd ome prick
for the even ten years 1860 to 1870, ete. Where the ring is
missing it is my custom to place two pin pricks as near
together as possible, one on cach side of where ilhe missing
ring shonld be. In case of double ring which may cause con-
fusion by seeming to count more than tem years in the decade,
I have often drawn & small scratch with the point of a pin
across the extra line, which I have concluded ic not the
aetual winter red ring.

These ten suzmples came from avout one mile {rom
the oity of Prescott and give the bDest opportunity which I
have yet obtained _or close comparison betwecen tree growih
and immediate climatic conditions over a comnsiderable number
of years. The records in Prescott begin im 1867. 1 find
this little group of ten contains two, numbers ¢4 and 70
that have the double or triple habit. I want to compare
this doublégwith the exact distribution of rainfall during
the years from 1867 to 1909. I, therefore, would ask to have:

1. Micro-photograph of section 64 covering this whole
period and enlarged so that each year would be
+ of an inch or thereabouts.

2. I woulid like to have & close microscopic examination
of this section through this same period of years
with & eurve representing it drawn on & large scale
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such as XZ0 or X30 for tlhe abscissae, and in the
oriinates :iving the degree of redness and winter
characteristics and eny notes that may help in the
explanation.

Most of the rings are perfectly easy in distinguishing
between summer red rings and antumn red rings. There is in
this group a good opportunity of finding out whether there
is any microscoplic difference betwcen the hard red rings
formed in late spring or summer due to lack of moisture and
the similar wood tissue formed in the antumn when the tempera-
ture is low. i

In the work on these sections it will be well to cor-
roborste cny characteristics in section No. 64 by comparison
with the other sections in this group, and this may give an
opportunity for going over the whole matter of cross identifi-
cation and obtaining an independent opinion upon its value.
Kay I say that in even a group as small as this and covering
as short & time as this the investigetor will feel littls else
than bewilderment amid these 600 rings until he has memorized
some characteristic in every decade. VWhen I first worked on
this particular set I had just completed a most painstaking
and long continumed study of over 3000 rings in 57 different
trees from the viecinity of Prescott, so that as I reeall it
the identification of the rings of these ten sections was a
comparitively easy matter. :

Faithfully yours,

Director of Steward Observatory.

AED/S.



HARVARD COLLEGE OBSERVATORY
CAMBRIDGE, MASS.

EDWARD C. PICKERING
DIRECTOR

April 23, 1918,

Proressor A. E. Douglass,
The University of Arizona,
Tueson, Arlzona.
Dear Frofessor Dougléss:—

It gives me pleasure to inform you that an appropriation
of $250. has been made to you from the funds of the American
Association for; the length of record of tree growth of the
Sequolas from g%out 2200 to 3000 years.

Please se#d me by January 1, 19219, a statement of the
results obtained with it up to that time.

[ Yours very truly,
|

ﬁﬁiu&;;j
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April 25, 1918.

Dr. P. E. Clements,
Tueson, Arizona.

Dear Dr. Clements:
I have two items, as follows:

: Pirst, Will = forest fire caunse trees
to put on an extra winter-like ring in midsummer?

"Second, I have looked over the book om
‘Blantsﬂwith greatest interest during this past
week, and rind the whole subjeect one ol gresat
value, =ad I understand better the reletionship
of tre= rings to it. I am very enxious 1o get from
the Elizabeth Thompson Seisnce Pund, through Proi.
. @rosa, an appropriation to extend the trece record
in the Seguois baek Lo a fnll 3000 years. A48 you
mey know I heve asked for an gpproprialion of
$250.00. Ths purpose of this was "in order to extend
the length of ine record of tree growtn of the Se-
quoias [from avout 2200 to about 3000 years, and at
the seme time to exemine a possivle error im the
neighborhood of the year 1580. This investigation
wonlid mesn & eareful poersonsl selection of samples
in the Sequola grove, with expenses of tronsportation,
sawing, freight, ete., followed later by the minute
comparison of the samples onme with amother znd with
the previous ones, and carefnlly measuring and tabu-
lating the geanlta.“ (Ruotation fgom letter to Prof.
Charles R. Crogs, January 7, 1918.). - :
%L'o('?a—u wu i & Pr). Gross W%/W/MMD/

Hy best time to do this would be in con- be sz« odepales
neection with = trip to see the eclipse on June 8th.

fr gom b Ao,

Sincerely yours, pros fﬁﬁvwmp
%t Al

AED/S. Director, Steward Observatory.
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April 20, 1918.

Prof. Edward C. Pickering,
Harvard College Observatory,
Cambridge, Massachusetts.

Dear Prof. Pickering:

. I have your letter of April 23rd,
informing me of the appropriation of $250.00
from the funds of the American Association
for extending the length of record of tree
growth of the Sequoia from about 2200 to 3000
years.

I beg to thank you and the Committee
very sineerely for this fund towards an object
upon which I expect to work this summer with
results coming in the antumn.

I will send yon & statement of re-
snulte by Jannsry 1, 1919, ss you request.

With meny thenks, I am,

Sinecerely yours,

Director, Steward Observatory.
AED/S. 3



April 20, 1918. -

Dr. Malcolm Dounglass,
1814 Tioga Street,
Philadelphia, Pa.

My dear Hac:

I have received notice of an appropriation
for extending my records of tree rings from the big Se-
quoias in Cglifornis. In order to do this I shall have
to make a2 trip mp into the mountsins probsbly about the
15th of June. We will go, I judge, to the mountains about
seventy mlles east of Presno in the vieinity of King's
River Canyon, and what I shall heve to do will be to hunt
up stumps that show in the neirhborhood of 3000 rings:
mark them in some wsy and later on have samples of wood
cut from them. It may take a week's camping up in the
mountains.

Cen you come out and join me in this trip? I
have beemn intending to write you for & long time, but
somehow so many reguler duties come on as the days pass
on that anything a little ount of the rezular order gets
postponed. : ,

I inclose 2 solution of a puzzle which yom
will remember. This sclution is not the same =8 the
"half-dozen" which I have on record hersa.

: Remember, too, that the eclipse is oﬁ the 8th
of June. If you are able to put in some time in Ariszona,
we, perhaps, counld do it at the end of June most conven-

s MM‘V&K] @ T Sk (6 Ul

Direcior, Steward Observatory.
AED/S.



Mey 15, 1918.

Mr. M. H. Douglsess,
49 Bowdoin Stireet,
Newton Highlends, Mess. .

My dear Brother:

I have made a very carcinl examination of
the prints and negatives of those iree ring photographs and
believe that the photographer made a mistake in the kind of
plate he used and probably in the color screen. As they
stand at present I do not think that any one of them will
make o satisfactory half-tone illustration.

The problem which the photograepher had was
to bring out strongly red lines on white by turning the red
lines black. Thet is done Ly using a black that is not or-
thochromatiec. An ordinary C23 or C26 would do very well
and a color screen should either be none at all or preferably
& blue color screen. The development should be for contrast
between the surface and the rings. That means he has over-
developed most of the plates.

He has also missed the proper illuminstion.
I see that his elimination was sometning like a window right
back of the camera snd a little above. It is possibie tuat
the illumination would have to be selected for each wood
specimen-separately. In the Ho. 10, which you seat on the
illumination should be strongly from the right as you face
the wood section. The reason that an illumination makee so
much difference is that wheon the wood is surfaced by a plane
there is a pushwover to one side of the little soft tops of
the wood cells,’and if you get the illumination from the
wrong direction with reference to this one-sided surface
there is 2 kind of reflection formed on the cell tops, that
drowns out the contrast between the ringe and the surface.

I am inclosing a check for your o©ill and if
you have the wood samples, I would ask him to try again. A
photographer experienced in producing pictures for publica-
tion, especially for scientific publication, wounld perhaps
have run against these matters before and would have under-
stood the color screen better I think. Perhaps the best
way to do will be for me to inclose z letter addressed
directly to the photographer which you can hand him.

If he refuses to do them again, I would like
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to have him at least show clearly that he understood this use
of the color screen and orthochromatic plate. In case yon
have already shipped the wood seelions here and he will try
again it will probably be chesper for me to return the sec-
tions to you than for me to have it done out here.

I have been tempting"Mac" to come ont and see
the eclipse on the 8th of June, and then go with me up into
the mountains of California 1o collect some more samples
from the big trees in order to extend the series of rings from
about 300 B. €C. to 1100 B. C., if I ean. It would be mighty
jolly if you could come out too, and we three could make the
trip together. Very probably we would have to camp for some
days at an sltitude of about 7000 feet, and go around on
foot through the forest hunting for the stumps of very great
age. These we would have to mark so that we could find them
and then I would nire some sawyers to cut my samples from
the tops of the stumps.

Let me know whzt you think of it. Did I tell
you that I heve hores of getting east in #pgust. 1 am send-
ing a8 copy of the American Forestry for December, 1917, which
has on page 734 a print from & photogrzph of G—ﬂ)in this same
Group. The photograph wes almost perfect. The print does
not do it justice as prints usunlly are inferior to the pho-
tographs. -

Yours,

y Didector, Steward Observatory.

Laffruesle %MM 7'?(: broeclily 7 ex
Lo lalecis Sme o, /L_p&i.,m L mT) el s
that T | wighed hacn X el
78 /OL;/Z&}M///@A ek L
4{,9.7&/,«‘--@“;/ el e S



Mey 15, 1918.

Mr. A. E. Christisznsen.

Dear Sir:

I have received through my brother, Kr. M. H. Doug-
lass, the eight negatlives of treec sections and the two prints
of each. As I have explsined to my brother in a letter I find
these prints in very fine focus and flat field, but lseking in
contrast, so that I believe there is not one of them whiech will
make & good haelf-tone illustration.

I can see two or three items in which the cause may
lie. PFirst, in order to bring out the red lines on the white
surface of the wood, it is necessary to use an ordinary plate

Sead 1ike 2Z or & 26 wnich is not orthochromatic, and with this
plate use a blue color screen if you heve one. That will make
-the red appear black and it will show better. BSecond, the il-
lumination which I see you used on these seems to be from be-
. hind the camera and somewhat above. Youn will find that the
rings stand o and photogreph very much better if you select
(ﬁEE*QE?EB?E%EE illuminationsito one side or the other. In the case
of the single section which my brother sent to me, the illumi-
nation shonld be from the right as you stand at Lhe canmers fac-
ing the tree section. The reason of that is that when the
—— _‘wbnﬁ'rsﬁgiasn the surfuce ol the wood cells is pushea over in
(}Ja»ﬂ' one direction, =2nd unless the illumination comes from & certain
way there is a reflection from the surfasce which makes it
harder to see the rings. I am not sure the 1 all of the sec-
tions should have the illuminstion from the right. That ecan
be told by trying it. In case it should come from the other
side it is only necessary to turn the seection the other side
up without moving the camera. Third, if the surface of the
wood is moistened with kerosene just before makinz the expos-
ure and then allowed to soak in so that it does not actunally
look wet, the matter of direction of illumination becomes
less 1mportant and the rings stand out very much(better. Fourth,
in developing the negatives, I should try for strong contrast
in the rings.

In view of the importance of using these prints fff;j;ﬁﬁjjj}
purposes of publication, I am asking if you will not be kind i
enough to try & Bew set of plates on these trece sections : €z4jﬂfL

will ask my brother to show you & print of a2 photograph®of one
of this same group of sections which I had made four or five:

ears ago.
e Aoy loie,



May 15, 1918.

Messre. Hume and BennctthiLLLA&wa"GD.

Sanger,
Frecno County, Cal.

Dear Mr. Hume:

You may remember thst in August, 1915, I made a
trip to the section where you were cutting big Red Woods and ob-
tained from there some very fine specimens consisting of trian-
gunlar pieces of wood cut from the tops of stumps. You snd your
employees were very ccurtcous at thct time in giving me assis-
tence towards getting theze fine scientific specimens. I have
made over 50,000 measures of the rings in them, but I find thst
these rings in the ssmples wnich I obtained omnly count back
abont 2200 years. I think further sampiess could be found
which wonld make the full series about 3000 years long, and I
am plsnnincs a trip this summer probably in the middle of June
to get further samples which will do this, and wonld be very
grateful i{ I ean reoceive good suggestions from you as to how
to zo about it.

It seems probably thot tne best place to visit
wounld be the old Converse mill. I think it is near Indian Basin.
It is probably thst in that vieinity there tre & number of
.stumps which have nearly or entirely the required number of rings,
but it will be necessary to hunt about to find them and then get
two or more good sawyers to go out thesre and cut samples.

I would be greatly obliged to you if yonr would tell
me whether it is better to make the trip by wagon from Sanger
or wnether I should zo to Hume, and from there make up & camp
outfit which will enable me and possibly one or two others
with me to spend & few days near the Converse mill and hunt out
the specimens. :

I have not published that former work yet but it
is praetically completed end I thinkwill be in the hands of
the printer sometime next antumn. I am trying to get this
additiongl material in order to give = complete 3000 years of
tree rings instead of only 2200 in that publication. I shall
feel very gratefnl to you for any suggestions in this matter .
by whieh you can help me out.

Sincerely yours,

Director, Steward Observatory.



¥ay 15, 1918.

Dr. Malcolm Yonglass,
1814 Tioge Strest,
Philadelphia, Penna.

ky dear Brother:

I have your letter of the 7th, which came this
morning. I have had in mind lately going up the Californian
coast to Orsgon to see the eclipse on June 8th, =nd then re-
turning immedistely from there to Fresmno, California, to go
to the biz trees which would bring me to the latter place
about the 12th or 14th of June. You ought tc see the eclipse
if you cun manage it in any way, and if youn come out at alil
I would arrenge to bs in some point where it is visible on,
the 8th. Denver is not at a2ll & bad point. Pocatello in.
southeastern Idaho is a little better. I notice that a small
town ealled Hartlandon the Santa Pe line in Western Kansas,
say eighty miles west oi Dodge City, is a good place. To get
to Pocalello you counld come to Denver where possibly I might
meet you, but I em not sure we could travel northwest through
Ssalt Lake City to Pocatello and from there up to southeastern
Oregon. o

To get to Oregon would add a good deal to your
trip and car fare. It would be possible for you to go to
Denver for the 8th and then to Fresno. The round trip from
Tucson to Fresno wonld cost, I suppose, $40.00 or $50.00. Ex-
penses up in the mounteins wonld be very slight for I counld
pay the major part of them from my fand, since it is almost
certain I shall have to have somciody with me up in the camp,
and such help a&s you could give would grestly reduce the time
I micht have to spend there.

You really ought to see the sclipse if you osn
for it would pe a wonderful sizht. I have just been wriling
to Moses suggesting that he come out also, but I know only
too well that a trip across the continent costs a substantial
emount.

Yours,

Director, Steward Observatory.

AED/S.



