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Caldera, the port of cnpiapg,fis 390 m11es north and two da

by steamer fronm Valnaraiso. It 15'5 stragﬁlin sandy little town
in the midst of a deSnlate and %arrer uract of coas». | ihe }arbor
ié fairly well_sheltered _BXCPPU frop northwest stnrms. As
at Valparalsoe and all the northern cnllean ports, freighﬂ iu.un—
loaded by ligiters, Boatmen’s harges for 1and1nﬂ are three or
four LEesSos for one person with hand haggdge for a ?amilf w*th-
*considerahle bagzage it wnuld he twentv nr thirtv nesos., There
are several nlaces where 1odalnr and.nenls can he sacurcd th
best of these, *he Hotel Suiza, is ver; bdd.:.‘Aﬁ cﬂgdera are locats
ex*ensive copner smelters and the renair shnps nf the Coplapo R
Railroad; these are well equirped and any castlngs, repairs or  3?
machkine work cnuld he eyeouued Pere. Thare are two f ir %eaches
Tor oathine'at Caldera and numerous’ 1it?le bath hnuSes Whlch are .
rented to families spending a part of the summer tnere for bGnCh and
surf bathing. _ _

A train leaves Caldera for Gopiapd each day atb 1;3¢_P. Ve
This railroad was the first one to bé-éonstructed in South America;
its headquarters ars located at Copiapd;and the-pr&séﬁﬁ Superinm
tendent is ¥r, J., D. . R. Bugge. The rnad;-which is owned féf
tne most part by English canital raruly i¥ ever grants favors
or passes even tn managers of mines who ship ruch frﬂgbht it has
a bad reputation in this respect and it is more than doubtiul
whether any favors, passes or reductions in tarilIfs could ve secured
for a scientific expedition. .Thére are four classiflcations for
freignt, the two last applying only to heavy bulk freight, ores,

etc. These prices are in Chilean oro,  of 13 pence to the reso.
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lst501a53 ”]Qj_mnd class
cald. to R kN
CODlaU 1.35 . .fa;hl 14 per qulntal metrzcou‘_ﬁ
Cal, to Puqu.insz 31 : Lo .94
- Copiapd to f .
o Plfquins 1. 07- i 0481

”hera is a senarqte tarlﬂf fnr ba&aare of wkhich only hand-
‘baggage is .;r'ee a.nd Tor srﬂall barcels expr‘es's etc.,' Sc.rlples

of this’ graded tarllf between Coniapo and Puquins are.,j 5

To 20 kilos  0.50 oro
41-50 " R - 1e30 ‘ :
- 91-16C " o 2450
9'141 150 o " 3.20 _ |
he dallv train funs up aS far as Pabellon (see man) Trains'

also start Zrom Cﬂbiapn fhree tines ner wee< Sundavs Tue Jays ani'
'Thursdaysfpr Puquios? coring oack *he sane dav gpnerallj hir
'gravity Gnl&;'unlgsS th urain be heavy.. Trains also goon the o
sduthern branch tbfee.tiwes é Week as far as Tres Puentes, frmﬁ
herp on to San Antnnln t he track was. washﬂd away sone time ano
8o th&t San Antanin has not nad railroad qervice for a year or two.
The other southern hranch of ‘the line: poes to Juan Godod, formerly
a rich minin* region, now 80 nearly defuncu that tralns are seﬁu
over this hranch but twice & month, |
All these lines zo up throuch very narrow v1119vs Hetween

rocky, entirely barren, and frequently rather yrgcipitous_mnuntains.
A:ter the road strikes the Ggpiapgfﬁi;é;‘f}oﬁfgﬁpufiPiedré Colga

on to San Antevin there is plenty pf ﬁater for irrigatior, the
valley is fertile and nf rleasant aspect with its farms,v&im;a rds
and pardens, not unlike region around Santiage, though meedadh

rarely as widesas twn miles. 'i"'.he cannns away fron tre river, as
that traversed by the ?dquins line after leaving Paiﬁnte, are
angoiutely sterlle,

As far large towns, there is hut the nne, Cnpiapé.



All the other plac#as are generaliy only smailrstnpfiné'places ;t
*féfinus hacieanGas. Tierra Amarilla and Pﬁquios are the largest,
”and a dnubuful foayéundred is cléiﬁpd-ag the hnpulatinn of i
JPuqu1ns.' San Antonie is said at present to cnntazn nnIJ two
slarge hariundas, one faWilJ with its penns and inquilinns oenupv-
5f:inb one 51de nf the nnlJ‘SUreeu'and ‘he other estqte.the nther,
:""Fnr reasnons to he given later excentlng perhans vuqulos ar vi-
'ﬁcinity; there would be no location offering more advanxqves than
: ;f.-:one clnse to Cnniaun, ) o - 7 ‘
Cnpiaﬂn lat 70 22! S., 705 22' E. long., is aﬁout 8l
kilometers from Caldera, 1210 feet above the sea 1eve1 and has
_abnut ten tnousand innakbitants., It is a pleasant 1itt19 clt
judged by-Chilean g andafds, and, though dull, ourht t5> he an
arreeahle Ulace to live. -'Of the two hntéls' Hhtel Ingles anﬂ Fote*
Atacama, the lauuer is the better and has fairly gond service, R
There are. located at Cnviané a Tlcao de Ninas and Licen de Honm-
Bres, bnth pretty well enulnned and fENllleB ‘are’ said frequentlv
to oxe ‘here from the narthern pnrts ror ;hé educatinn of their
.-children, There 1s alsa an Esaiela Normal, an Escuela Practica
de yineﬁidgia, a yuaec y1neralogica, gtc. An Anerican.?issmunary;
¥r. Jesse B. Smitlk, lives here with his farily and hasta swall
church building; most nf.the work in_Spanish;Ibut Eﬁglish services
ars held on Sundays at 4 PeP;,'avefagé‘attendanee-fifteen to tWentx.~
¥r. Garvin and famlly, close friends of ours in Santiégo, had -
tnis post from 1904 tn 1908, and from thelr exparience and that
of Yr. Srith, I zathrer tnat tne cnst of liv1n" in Cnpiapo ig a%out
the same as in sant Lago, i, e, pretty high.i.rqents are cheaper,
The valley produces nlenty of frul* and vegeta%les with no nutlet

exceprt Cnpiapn 8a trat. in season, thess are only half santiago
? y



pricés.  Servant$ ére highi_receiving 35 pesos per mnnﬁﬁiat leaét;
The waﬁer‘is génd,_but there is no water suppiygsystem; ﬁé&er is: 
snld {rem tank carts at five centavos for two nails, .A.cnntract
 ﬁés'just been signed for thefinstallaﬁion of a Wateb svstem. Theu
f“town is clpan, hag never nad any epid;ﬁiés and nay be considerud
as- healthful a s nt as one is ant ta find in Caile.' mhere are

-pretty good- s»ores and. skops and most ordLnarv supnlies artlcl@s-

oef clotaing cdn be obtained here._ Wresh meat is almavs axmxla%le.:

_ .
o There is'no electric ligut or pnwer in Cnplapo._._

WEATHER CONDITIONS.

Cnpiapo has a V“TJ 1arge number: nf clpar afternonns.and eve-”
"ninws, were one to: gudge nnlv by the ‘statis st ics at 3 P, F. or .'
B f9 P, ¥ it would he-a Tine 1nca+inn._ I heard: Uad reports of its
Weather on the steamer and Wﬂndbfﬂﬁ hﬂw-uhese could te cmnfarmnd to
such published statements as I had seen._ Irtonk oecasznn:to
-questlnn many nenple after my arrlval im nartlcular hack drivers.
Lveﬂeuaole v;nders s pnllcemun etc., whose duties brnught tnem up -
early in tke morning. Their testlgnny and that of onther: residnntsf'“
geens practically unanimous that the rornmngs during the vear when
there are not thick clouds or fog at dawn are the excentinn.
These clnouds are driven up from the sea, sometimﬁs low enough_to
be felt as fog, at other times higher, but almosﬁ.always thick eﬁﬁugh
to avver all the peaks around; I watehed it come or go on foﬁr
occasions and there would he no elevation near by high enouch to
escape 1t, even supnnsing one carednfn gﬁ to the expense of
“blasting a road out of the soﬂgd rock of thne mountains, here
ratner precipitous. As to when thils regular fog comes 1in trere
are no reliable records, but most peoule agree that it is from

10 te 12 P. ¥. in winter and generally later in the summer mont s,



A Ticeo . professor éaid that.he thnught. it ffequently:di&.nnt getnx.
ﬁih t*li'nearly‘dawn in summer;_others:séy frequently at :twelﬁe
-or one o'clock evéﬁ in sumﬁef. | . | | :

xhe TLicen at Cnpiano has kent good weather recerds,  .There were'
2 some - kept as far hack as 1c69-?5 then a break till the '80*5.
'Thrnu~h ‘the- cnutt“sy of the Director I was loaned some of t he
books and have copied out sqme.data‘which will supplement the
‘data soon to he published of.which-copies-égukhe,-prnnf sheéts o
.are sent. | .' : _ o . :. | o '

The records were taken at 7.30 A. T;, 1,30 and 9 P, T.Z
 01oadiness is marked on a scale of ten and nnly thnse datus rarked
Lflve to ten, inclusive, are included in my cnunu.i Days: havénw
 c’nud1ness 1-4 will add nerhans tqree or four ner mnnih, exceut
rﬁto the surmer fecnrds at § P. 1. ﬂearlv alwavs at 7430 A. . y
the nurmer is 10, frequently with $ he note "nehlin“" (fng) when lnw
enough to be felt as such. Sometimes ‘in. the recnrds of the 11rs«.1‘
' year or.two cloudiness is marked 0 but "neblina"'addbd I have tried _
to- include these cases As well and cnnsidered them as mark lO. |
fhegnotes are gene;ally.“neblxna“, "nehlina arrasUrdda" ani fre-f;?

~quently "heladd" in the winter months..



- TARIE I.
d5g   . Clouds or Fog 5-10 at Copiapd at 7.30 A. y.;_ 

Tonth|['88 189 [Te0 |9l [*92 [t93 |14 [1e5 [tes ['e7 [198 |199 100 pollaver,

[Tan. 28 (13|20 [16 | 13|16 (25 | 20| & |10¥ 2518 [-~ |21] 18
| wen. || 29|19 |22 |-~ |20 |10 |16]2 |18 |16 |10 |16 |- 24| 27
Yarch| 22 |27 |23 | -- [23 |16 |19 | 21|20 |13 |20 |15 |14 |28 20 -
apriif 17 [ 15|16 |-~ | 22|15 |18 | 24| 20 |19 | -= | 19|25 | 18| 19
|¥ay 17 22_ 18 | -] 20|13]13]18|15] 18 22 | 18 | 21° -~ 13:

A gune | 15| 14| 35 | == | 15 14 [14 | 15|14 |20 | 25 | 22 |21 |-=| 17 |
July || 161 8|14 |11] 10|10 | 12|23 |15 | 13 16 |16 |18 |- 12
ClAug. [ 391717 |14 10 '15f 14 17j;15- 18 |19 | 218 is' -]l 16

|sept. || 19| 22|24 |15 19| 15 | 17|22 |21 |18 |14 {12411 |-o| 25
lost. || 13| 26| 15 |15 | 17 '1é;'is 13 114 22 |19 | -- ié' - 1sz'”
|vov. [ 20| 30|25 |26 | 18| 28|21 | 15| 16| 29|25 - |20 |--|| 20

|pec. |l 21| 20|16 |15 16°{ 13 22| 10| 17| 21 |14 |~ |22 |--| 17

Yearlv average ‘about 210 davs,‘or 5?p.
Notes to Table I, '4 _ e -
1} 18 days only. 2) 5 days léckiﬁg. 3) 4ldavs lacking,
4) 9 days labkinv.:  5) Oct. 1899 to laTCh 1900 is by a dlfferent
hand and SUSchiﬁuS, nerhans a dlfferent scale; Oct has 3 days
5-10; Nov, 5 davs 5 10, hec, is 1acking, 1900 Jan, nhas 1LdaJ

5-10 and 14 1-4; Feb, 9 days 5-10, 6) 5 days lacking.




CTABLE IX.

Clouds or Fog 5~10 at Cop;ay at 9P, 1.

o]

o)

O

S e
. :

o

(W]

ﬁ-‘

L ]

Pionte]| 66| 89 [ro0 oL |10z 195 |104 ['65 (156 |57 |'66 'S
Jan. s o |o]o o 1o o |o o |3 |3 |--*|of1
“drv. s o |2 |- 12" 2 o {1 O do oy |« =21
derenl| 3 |2 |2 |- 1o |2 o oo Jo 2|4a|-]|2]1
Jawesdl 7 |6 |o |- |2 |2 |2 o2 jo|=-]o|3]|6]|2
ry |76 jo |- o5 1z lo 7|5 |7 |w]|=-]a
lome |l 7 |7 |3 |- ]2 |2 s |5 |2 |7 |7]a|7|=]5
miyll ¢ |5 |3 40 |2 s lefofx|rlojiz]e]|-|s
me s |1 |34 |32 ‘-6‘: 4:11 |5 | 6 |14 {27 fg 6
Isept | 7|6 |1 {5 |0 O |5, 3 0 l2 |4 a3
Jootu | sl 2 {s]ajo |2 fao|a|r|a|~|a|=]s
Isovofl 2|2 o2 o]z ]z ja]of21]ol=|s|=}l1
IDec. | 2] 2 t2 |1 1io |1 |1 1;‘ 0 o3}l -j0] -1

Tnte 1) ;hese mnnths are omitted for the same reason és-in
Tarle I. Jan., 1900 has 9§ days 5-10, 11 1-3; Feb. 2 davs 5- 10 |

and 16 1-3. The otner notes of Table I apply to Table II.

Tl'.;c: percentages in Tavle I should if émri}hing he incréa.sa;d
in my opinian, It is safe To sunpase thaﬁ some days marked /.
1-4 had clouds partly dissina.ted fi'o:rn a state of entire clpudineés
at dawn, particularly in the swmmer months when the %ime o.f iaking
this reading comes two or two and a half hours after sunrise, - If
- We asgume thalt on some summer mnrﬁings the fog had entirely dj_.ssi—
Pated at 7.30 A. Y. 80 as not to be recorded and include some of
the.days marked 1-4 for thne sézﬁe reason, it would be likely that

t hick high or low fog occurs at dawn at Copiape 707 of the time,



At é P. I, éhéut 10% of the niWhts Wnuld'béwmnra than half
.zcloadw, even incladinu nights marked 1~4 the averave vear would
isrow verhaps 300 nlrhts of whlch the flrst half 4or t he greater
'part of it,-was clear, av»rag;ng up in tazs summef nights when'the
vfog cormes in later with the winter nlhnts. Whao tne seelng would :

‘ =he for an hour or two be;nre the fog: gets in I WOuld not care to
predict, but mest likely bad. o a

- As a-whole'the sky.at cnniapé mﬁét*ﬁe srméfhiﬁv like that of
1San.Jnsé' Wwith the rerular nlght fog comlnrr in fxnm.tve sea.
| TFrequent ly this thlck fov is axxxpxn aoonmpanied by a fine

‘mist or drizzle, especzallw in winter. Rain will average once or .

twice a year; tnere nas neen none for the ‘past two years.J:_4he |

‘Wind always b¢ows up the narrnw valley from the N Ve 3 generally _

71ignt ‘at night; snmetimeo brlsk‘ln the_day. A few entrias, “stroﬁg*

‘wind®", vheat lightning seen toward Cnrdillu rast é#c; | : | -

Tmany ¢arthquake shocks, nearly_always;l;ght, are fels in_ali:this -

.fégioﬁ. Frnsﬁ not:infrequent.in the'wiﬁfer. ._ o

All reporis agree with regard to the prevalencé of sea fogs   f?1'
all along {iais coast fromﬂValparulso ta: Callao. Wb escane much

of it at Santiawn owing to nur altitude, Vqlﬂ&;&iﬁﬂ has a C"mcsd dezl,

From mlniqv and travelling men corrnnnrative rapn;bs were secured.

of morning cloudiness equal to or worse ﬁhan Copiapé in‘Vaiienar,

:fVicuﬁa ete,, to the south and at places ﬂ:slmalar altitudes to

the narth, The only way to escape tihis sea fog seems %o be to

get al eve it , | .

A professor in the Licea states that the extreme daily range
will average close to 15° C., taking the'average of a mumbher of
vears; it is generally larger in the winter months which have warm

days and cold nights, I give here tials daily range for two years,
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© 186g, Jan, 16.5° C. 1875, 12,40 C.

Feb. 15,6 Lo 1R E

Yarch = 18,1 12,0

“April 14,1 13,3

Yay 16, ¢ oo - 11,8
June 15,2 - 11,0

July 1.4 . 12,3

CAug,. - 24,6 R Gt SR

o uBept, - 18,4 T A o« T

Oct, 18.0 - 12,0 :
Nov, 18,2 1 ool ARGk el
Dec, 17,8 13,0 oo il

Average - 1a.6 o dR.4

3;*Cﬁher“aéfé cnnied.frnm vronf sheets loaned . by Dr. Ristéﬁpart:
In 1906 and 1507 the directloq of the wind at 3 P, I.‘was
'N...; for 365 days of the year.i. At 3 P. I. during the year .
,1906 tneze were 291 days wlthnut a clnud 25 days l/ﬁ clnudy, 32
1/2- cloudy 10 3/4 clnudy ard 7 entlrelv clanV. qirllarly in
1907 at 3 P. L trere were 298 davs withouu a cloud, 20 davs 1/@
cloudy, 31 l/b clnudy, 7 3/4 cloudy and 9 ewtlrelw cloudv The
average nuxbwr of kilonmeters nf Wind in 24 hours in 1907 was 87 °

~In 1%06 it was 103, 8 km 3f¥“ﬁ}€£':wﬂ?f R .

:}If one - were sutls¢1ed wltk ";ifé:;n?f}e;piaiﬁ qeveral nlaces
covld be found in the eastern Ohuﬁkirtq of cnpiann, ‘here the -
\'southrn norizen would still bve ult of{ to some exment, and the
northern as wull. On the; nort*urn side of the valley, a few-

kXilemeters east of the town., near the small -suhurban gtatlon of

y
San Fernmando, there are several easy elevations wheré a site'COuld
be placed at an altitude of 200 tn:400 feet avove the plain; these
are not separate hills, but situatinns on fidges running south
fror the mountains on the north 51de af tne _valley, Ronad-buildi ng
wnuld not be difficult at tﬁiS sro+ and tne southern hnriznn would

be least abstructed he ere, because of widening of the valley and thre

branching of T of the southern valleyv. It seems to me, however,
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- that the data collectcd show that this is in no sense.a suitabié,_
site because o uhe uncertainty with régard tn the last halfl of
tre nlvhts. | : :

O e Y

It will he seen from the b p that tne southern branch 0l the

-«railroad ¢ffers nn site at an elevatlnq sufficient to ensure

ffreednn frnw nicht fny and all reports agree that these nlaces

“*have about as Nuch norning cloud as Coniqnn. Very laudaxnry

frenorts wore rlven nme of the great. clearness at Puquios the'nérth-
-ern terminus, 143 kiloneters from.Caldera. I wert up there ép;
fiApril 8th; the trip'takes about four hours and is up through é_
_barren vallav—caﬁon all the.way. :iiremained_tﬁere or in the |
*viCAnitJ for thkree davé t1ll the next train back. | |
Puquins is. t%e cer ter for a nuwoez of copper minES;:is a.

'llttle town of pcrnaps four’ bund“ed in bitahts. It lies ia'a "
i:_sav v plain not more than a mile in width and with precipitnus-ﬁ
  mnunuains rising twn oy three thousand feet Liuder to N, and S.

“Acconcdations were.very primiuive; thougn uhis'reginn is'alpost

 destitute.of fioré and fauna-large'iﬁwolunﬁary éntomclogical
'cnllecﬁinns Qere rade, Puoulns looks: nuch llke gome Arizon
“adohe town stripped of its sabe.crush surrnundlngs and mlth hig ber.
'and more rugged mountains about. It has some small stores

tutcher shop, swall drug store and a water upply pipeé dnwn frpg

t ke Llano de varas. The water'is-quite hard,‘éut all ﬁhé inhab-
itants use 1t. nhe main life in tre town cores from ‘He trains |
of mule carts bringing in eopper ore and carrying bhack coke and
suprlies, or trains of hurres gelng and coming from the most in-
accessibie spots by narrew zslpg-zag trails. It has telephonic

. /
corrxunicatien with Coriapo and Caldera,
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Béc use of the nar rowness of the valley here it offers no
_ g0od site for a s?atlnn. ” |

Clouds and fog are very rare,.accdrding to all reuvorts,
-Gccasidnally the head of.the Copiap& Tog just manages to get up
here by five to seven A, I., almost never earlier, It is 4060
feet above the level of the sea, A brisk wind up or down.ﬁﬁé
'fvéliey is cammon in the days and less so at night.

Thres qvaruers nf a mile 8o uh we 8t . of the tovn a mine is

e - A\ - i

......

belng 1evelnped azii nrobaolj a prettj gnod one. It iz in charge

v - # ,;

of an mnﬂllshman Ir. Stark who lives here w1tn his wife, ﬂj;He

_-has lived everywhere fror: Dawson to Kimberley'and Tinds life here

'4'very qulet; his neighbors are a/f_ “bit far" (fnur and & half miles)

;?Neighbofs:(Ehglish speaking) within tvo miles are consldered

. right at vour &oor._. He has lived here two vears and lived
2 several vears near Tohannesberc in Snuuh Africa. Hig unbesi*ating
. j6pinion was that Puquios was very much clearer tnan Toa«nnesbers.
é;JonannesLerg is quite cleqr Tfor eignt or nine mnﬁibs and then there
is & rainy, cloudy seasnn. _ _ | | _' |
On the Qtl I lc”* for tre smelter of the Cppiapdzfining Co,,
rmkqnwn h=”§'as La Cnnnanxé Inglesa de Yinas de Copiapn., It ié.
Taistant abows three riles ty road from Puguios, The road is
.-quite aond uged cnngtantly Tor mining freight and an automabile
:nught not to have any trnuble with. it. Thﬂ rnad nasses up thrnubh_
8 very narrow canon to tﬂe nortleastrof the town. The canion wulls
are preciritous and hA"h %ﬁ 'in snnts in snlte nf tre lack of
" verdure, the scene equals all except the narrewest nart of the
Royal Gnrge. Near ﬁhe end of the Caflon are the mines and hnuses

of Ta nDescubridera. Fartrer on thke cafnn debouches inte the

creat Llane de Varas, a fine plain sorme ten
]

-
-
t

southern end of the
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-miles long.bj thre :ﬁrfad, Slnping gently toward the west, It
R & gua v ) | L
averages ahout 5200ﬁfeet ahove the sea, and I give. here a rough

- plan of it.

:752¥ Plan of Tlano de Vvaras,

”_'1.-¢orks of mine Ta Denru%rldora.
- 2. Cannn fram Puouins R _

3. Smelter, alt. 5100 feet,

Y Buildings, nouses of penns,
- B. Little hamlet, Posada del
Galle, Alt., about B200 ft.

6. Small cerro, alt, nf surmit
. 2. 5350 feet,

7. Mine station, El Ingenio,

8 and 9, Abandoned gold and
silver rmining ' mwills., At 8 S
will be a statien on tre rail-
road to Inca, a rich mining

- district about 20 miles X,

10, ¥ire, la Dulcinea, alt

about ?000 feet, : .

11. Railroad under construction

to Inca and Chanaral,

ke generalle féctAis trat of a shalléw basin, Hhunﬁaiﬁé‘
not much higher, menerélly rounded and nnt precivitous., Sonme
coarse herbage grows iﬁ the S, B. corner in the dotﬁéd area; a
1little alfalfa can be ralsed here, and I saw some squash and corn,
zong or two sméll Sutcizaf gfuiﬁlitre soutlr of §), 6§herwise the
soll is hard, s sunbakeqe'buﬁ does not appear teo be alkaline,

In the southern eﬁd of this plain water is obtained for the
mineé and for the twlon of Pﬁdﬁos, probably bﬁ seepage Irom the dis-
*ant Cordilleras; as stated ahove, it is pretty hard, At_Posada
del Galln.good sweet water 1is obtained from wells, ¥r. W. L. -
Stevens, I'. I. T., 1s in charge of the smelter and lives here with

his farily; he uses condensed water, and would furnish same to a

station, for drinking purposes only. Yhey are conteruvlating



:'lﬁ{f:

: _yutting ih"a'sn‘;ening“nlant. '”he uerro is a srall ellln*ical hillffj

aLout 200 Teet above pl n and ?50 above - tne smelter; it is pﬂrhanv]f 

800 feet lons and wnuld uexnans furniah a 81te with sufficien%
atrospheric dralnare.a Water woald have. uO ‘he brought frnm rosmda
del Gallo or from the ﬂnelter.f All the mines etc., of this ulaln o
are in uelenhonlc cnmmunicatinn w1tn Puqulos Cnplapo and caldera -
and one telepnnne 11ne nasses almnqt throurh Posada del Gallo.
”he litule Cerxo is about one mile distant fron Posada del Gallo
and frnw tme ot her railrnad now 1n constructinn ‘Which will reach
this guot in flve or. six months mnre, this 11ne 13 planned as a
link in tqe rropasei longitudinal rallwav %vstem, Lralns w111
.nrooablf run, at 1east three tlmes per week and eventually a
thzrd rail w111 be added to the Cnplapo railroad 80 that traffic
can faxe from.Inca-to Calders without chance at nresent necessary
a£~0hu15. Tventually frelght can be ornught more easily to th
western edLe of this plain from cnniano than via Puqulos." |

. xhe hozizon from the cerro is geod mav%e o° 13 qy off at one
‘point at the smuuh. - The sne’ter has a djnamo and rlrht %e w1111ng'f7
to furnish a small amount  of elecurlcitv at night,

The night fogs of Coniano alrnst never reach here according
to all reports. Not a cloud was visi%le day or nlght durirg my
stay here and at Puquins, on all these days fog or cloud was
presert at Cnplano coning in at twelve or one o'clock at nigﬁﬁ;

n the day T was at the Tlann the ¢louds were so thiék at.COPiaQJ
that rain wa8 honed for and the clouds did not clear way ti11 noon,
Wind is generally light at niznt, soretimes brisk in the days;.and
almost always either northwest or southeast, In éight months
resldence }r, Sievens & ates that he has 6n.abnut three occasions

Seen the sky thlckly overcast with clouds; the impression of all
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with whnr I talkad is that t e overuhelmlng rmajority of all days and
‘nichts are perfectly olear. lr. Ste evens has kindlv:agreed to
take sirmle records nf the nigh cloudlnegs nersonallj or tirobg"
men on t%e night shift for the next three winter mnnths and send
to Lick, Pe will try also to o%*ai: b fi*h "Pr“rt tn the
Wdaily range'in~tne same neriod-"“A“numher of Ingllshmen are emnlo*ed
here with one American and two English familles. 'l_ |
"ZS isficw shnw that exrept for the sea fog, Cop‘apo wnuld
- have a very large nrﬁﬂh”+*ﬂ“ of entirely rlnudless davs_zni nights,
and these fogs almnaet never reacb the Llano. The distanc;'fﬁﬁﬁ

te Cordi ller 518 such that t#§$ags orms are nnt commnn. .
Fromw these consideratinns and. frem the unaninnus repﬁrts‘of
rTesidents, while I may:be~wrong;,am‘inclined-to propheéy?ﬁhaﬁla_
‘site in the southern end of t e 1 10 de Varaq wnuld.averdge' |
300 clear nights per year. g - _ ‘

It is tfue that such_a site:would bé qﬁipe isdlaﬁéd; buﬁjﬁhe
copper companies seem tp.have had qo_difficuﬂties ihibrihging in
their heavy machinery, and suppbéting e.gzt or ten anllshmen and

1ﬂhty to one hundred and fifty laborers from Copiapo as a base.

1 am quite impressed with the Lossibilities of this plain and
will gilve such data as I have been ahle to collect witn revara to
living awnditinns etc., for a 51te in the southern end of the
Llano de Varas, wnich nay ve of-use in case it should ever be
found possible to nake a‘thnrough fest nf‘thé seeing here in a.

s o
reconnalsance of three or four wecks. s

1) There are several easy elevations near the smelter and to
the south of it. Advantages: nearness to nresent freighs terminus,

to Americans and BEnglish as neighhors, and to water supply. Not



~m¢h*road wnuld be needed and thét.ﬁnt of 4iff 10dlt consuruction.
.Fven minlng engineers coul& zive Lut Tew estiwates as to cost of
-road bu¢lding nere; it varies so nuch uccnrdlng as ruch hlasting
may -be needed or not. . "Disadvantages; snme-snuthern herizon cut
4rf; heated alr frnm fqe sonthern mountain would make noorer see$ng, _
wmrk to the nnrtn mipﬂt be hlndered Ly uhe smnke from tre snelter, |
.'2)_ Site on the new railread line at the west of the plain,
~thke railroad cut is here on a gently sloning hillsmde, suitable -
- elevatiovs could be found if dcs*red a few nundreé Teel above th
track. Advantages; frelghi{ and living surplies from Comiapol
~delivered right at door. Disadvantares, if site were Dplaced: at
the top of this ridr , more road making Wnuld be necessary Aan_at
any otber Dplace on the nlaln._ -Unless Water wWare purehased from

'-tank cars on tne ra;lroad it wnula have to be rrough rby burre:

ahcut one mile and a half fron.POSada del Gallo. It wuld be aLrut'5 

‘three riles frnm the srelter but freight and supplles from Pu-ﬁ
quios are brousht over easily as ;ar as the rope t ramwayr- station
at ml Ingenio by road and by ore railroad, Nearest Engllsh nelgh-
" bors.at the smelter.'. | | |

3) Best locaﬁinn,rin y npinimﬁ, the small cerro marked pﬁ.
the rlan. Roads across the plain to the railrcad at_tﬁe west or.
to.tap preseﬁt-road from smelter to El Ingenio would ﬁeed anly'tﬁe
Scratching awvay of a few loose rocks, as the hard piaih can be'fra-
versed in any direction. A road up the cerro not long nor hard to
make, as the slope is easy. Good ﬁnrizons, and sufficiently far
from smelter 8o as not to he disturbéd by its smake, About one
rile from wells of sweet water; for a permanent statilon might pay
,fo drive a well, as there 1s evédently water under this plain,
About one mile from the railroad from Chulo, so tiat it would be

. 5+ = - . / E
easler to use this road than te hring in supplies via Pugulos,
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- LIVING CONDITIONE, HOUSE, EIC. -
Living supplies, méat, vegetables, fruilt, etc.,_at present'

cdme from Copiabé via Pﬁquios. Freignt ffqm.quuios ﬁo smelter
can be contracted for at 80 ctavos per quintal métrico in q;antiw
v:ties, énd one peso in sﬁaller aﬁnunts. Meét comes_fram Company!s
'store.aﬁ Pﬁquios or théusmelter; nther suﬁﬁlies can be secured Trom
‘he_Companyés store a&_tne.smelter in an emergency, canned gdods,,
- table waters, flour, heer, etec. lMay he cheaver and easier_tq'use
ey railroad and not depend upoﬁ;Péquios. 3;Tﬁe Corpany'y ore wagons.

make two trips per day fo-Péquios;“and ore éérs ran on track hy
.gravity and mule power many times ver day'fd trhe cahbhle station
 a$ El Ingenio.. One mozo at four pesos per day and %wn_burfés
would be needed for carrying water and supﬁliés. Bur?ds liﬁe here

mainly on the bracing atmosphere,

'kitchen refuse, cnarse herbage
';ét southeastern:ciber ol ylain, and sore hay hnce in a whiléjf |
'_the;two would cost from 0 %o 20 pesos per mon?h accﬁfding to . the
‘generofsity of thedr owner. One,or vetter two, riding horses
should be kept for a family_aé ne 'one here, peon or English;ﬁinksﬁ
of walking a quarter of é;mile provides he can get astride of
something W th fouf-legs} Hay cdgts ten pesos per bakjine Company
figure thatfo:’ ridiﬂg horse costs them 35 Deses per mdnﬁh;to keep,;
a working mule 2 pesos per day, a peon% food four pdﬁnds per month.
| Pernmissinn could doubtless beiéeq;red fd'tap ¥r. Fergie's

telephona line at Posada del Gallo or the Cnmpany's'liné to La"

Duleineq passing ahout one mile séuth. A entirely independeﬂfiline?f:
would have to be run on twe televhone company's posts o Pﬁquios. '
A;l supplies from Cnpiapé are ordersd by telephone; no line needed

T arders were sent from the smelter or E1l Ingenin, Servants

are 35 pesgos per manth and not hard to get,
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Lunber ensts 30 ctaves ver foot }1aced at Puquins. The
Cnnmany novw hvilds its hetter class hnuses of a strnng 2x4 aﬁd 4x4
framework well wired and braced, withn adobe ﬂﬂing.faﬁ ‘thé:walls.

Wide verandéh3 are .:=n rall# huilt, Ronfs are onaros nr a tfin
'thatch anezud with an inch or twn ot Plaj, no ra;n% here to dc- 
strov this ceat, which is a gond heat-insulator. _Corrugated iron
is“snmetimes used for roof and wallsQ ¥r. Stark's house at Pu-
'ﬂuiws is- entlrelj of wond, except She roof as is also *he mess
hcuse at tre smelter. garvensers five_nr 8ix: yesos per day,
'conwmn labhor foar. A latne,drill, ét¢;Jwill éqnn he iﬁstalled_
“for small repairs. | . = . - b -

‘There 1s no dﬁctorAat the”sﬁelter' onlj a Cnilean "nrao ic"ﬁte".
The-doctors.at Cnpiapéfare said to Dbe vond. and cars are alwavs_ o
kenﬁ in reSQ:ve ab Puqu¢ns and emexrency.caaes g0 to Puquios thence
.by'uand car anﬁ gravity to Copiano, fare at present eychanue about
forty pesos,_ In an emargency Coplapo could probably be reached in
Tive or gix hours from the smélﬁer. Prd%ablv siﬁilar arranwements
will obtain with the new line at tre west of plain, hat this
is o;.dx:ferep gauge s0 changze Nnuld.nmve to he made at Chulo
I am-assured that the road from &lhe west ol the Tlann down ﬁhroush
Chule fo Copiapo is good all tne way; dont know whether it is pood
enpugh for a wugey or an auta. _ K |

There is a little native sohnnl in the canon at La Desoubri-
dara and? another at PuouLns cut nnt sultgble for'"white men“; in
the educational way nothing nearsr than the excellent licess at

As to isnlation; vrobahly actually less iselated for an FEng-
1ish speaking family than 1ife at some small town A soutn of

Santiago, To "live" at the sane time with astrensmical work there



7is notiaing in South America like Santiégn; sité ﬁear Copiapg

WQuld he a very disﬁant second., Th¢ Llano would doubtless be rmeh
.'=nettar tian Lhe nitratn desert, Saﬁlﬁuis can not he a very lively
spot, to Jjudse frnm Yr. Tucker's 1efters; he expebts 200 blear

-ni nts ver vear tbere.

”f;Possible uncéftainties with refereﬁce to a site ih‘theILléhbﬁ
“de Varas, g |

‘Cnpper isAvery-low; all copper cnmmanles in Chlle are burelj
paying expensés.' A tenporary shuu-dnwn not a rsmOUe poss;o lit‘f
*Eut:dmubtless for no» longer than a Jear ar twn. “-Lhe'site would
always haQé the two rallroads to denena upoen, but Engliéh.speaking.
neig ghbors mi gt be 1ac&iqn in such a case.,

| “nIf a site mu8u be had near a ceﬂter~of population Iﬂdnubt

if anytk inb in tre sovthern herisnhere Wnu13 he hetter than the

'present IOCdulﬂn on San cristohal. A site at sore sma11 town

,

to the SOduh m Qt_pive less cllmbinb, but it is mg 1rpres¢inn
“that an kmerlcan fanmily would find such a.small town in Tu&liu]
about as isnlated as an" octher locauinn, as least for ohe first

few years 1111 entire command swas had of the languare, TSan

—t

Bernardo, 21 kilometers south of Santiage,

might.serve; thérc is

& cerro near the towm whose surmit is abvout 930 meters above the .

sea, the town 1tself is a pleasanﬁ'syof:and serves as a séft'df

a suwaer’resort for many Santilago families; abundant.train:and

electric car service to'Santiagé. Do net see that any better

conditinng @ uld be found there than at Santiago, R
-Copiapé is the last fertile suot for a tnousand miles north

except some cannns of tte Andes in the Province of Tacna and ﬂesq

aceording to report, have sea fng. A situation ceuld he easily.

found somewhers on the nitrate pampas, but weuld have to be 4000 feet



“or over in order tn escape the sea fog whi@ﬁ Drevails’all along{ﬁx
tre coast, Such a site wou1d he as isolated as cne in the Tlann
‘with the advantage in faver of tne Llano that it is 25 miles from
& Tertile scot and large town as a hase of sunplies.' Even the
next vert nortn, iaital, and its trllutarv towns in: the 1nterinr
 4is entlrsly davendent for fresn neau Truit, vegetaoles and all
food stuffs upen Va@parniso or Peru, and liv1“g is said tao be raich

higher tuur *han from Cop&apo as a hase,

Thére is.no su;taole base Fetween Pnpiann and Santlago wnich_
would be any oetter as far as altitude and freednm fror sea fog
ds o ncernsd,

Tres Puenues present termlnus of the snuuhern nranch of the
railroad from COPL&PO, is 2810 eet ahove the sea, vallev narrow,7“
Tfogs ahout as freauent as at Cop 1apé; & Very . sw%ll nlace. s

'thle “about ﬁ500 feeb ahove sea; trains.twice a monug; only:.
‘a station, _ | § | - _ | ”

Vallenar, end'nfiline in from Huasco,-1240'feet aboie sea;
said to have more seg Tog than-cnpiapﬁ; . | |

Cogquimbo and La Serena are riﬁht on the-sea ¢oast, La Se-.._

€na has 20,000 inhabltants, good schonls and’ stores, said to ‘be
unhealtaful from poar drainage, | |

Vicuna, east of Coquimbo, is 2400 feel above sea level and
has 2400 inpaoitants, a dull little place from all acenunt g,
Reglon around is ¢ert11e. I dia not visit, but feund out.much
 Trom a gentleman who has lived there and at Ovalle for ée?efal
Years; clirate rore I1iks that of Saﬂtiago;.sea fog reaches here,
Railtnad is properﬁy of the Goverrnment.

Ovalle, end of southern line from Coquimbhe, 15 720 feet above
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t e sea and has abnui 7,000 inhahitants., Too close.fo the sea
“and too low to warrént'é visit, _' ” o
Andacnllo, & little village south of line to Vicuna, is 3400
feet above sea; no railroad.connéption; L helieve ig reached.by
-é stage line, Hightuhe 2 litfle.clearer than Santiago. In ﬁy
coplnioen only a careful\reéonnai%?nce amd test of séeing Wnuld

warrant considering a change from present location,

QT HER QBSERVATIOES. _ .

’A'température sheet is enclpsgd_for the three‘days stay at
Pﬁquins. Tne Enermograph:was.plaéﬁd on the.wall of a porch facing
~southwest. The average range 1is about 15° C, The sudden drép aﬁ
4 P, ¥, is due to “"sunset" behind the mountain to the X, .. _

Dr. Ristenpart”loanéd Te a fﬁﬁ% ineh teiéscnpe'and-trippd{5 
low power ocular, It was of very little use, though I observed with =
it saferal nlights at bbfh Cﬁpiapéigga ?ﬁquioé, and’ I would be.the
last fo attach any significance to it ene way or the cher.: Ahout
all it was good Tor was to test at different times through the”°:
nigkt the amount of boiling and unsteadiness at the limbs of Ju-
piter and the monn at varyving altitudes; In general about és ﬁﬁch
unsteadiness at 26° altitude as would he expécted; fairly sﬁéady'
nearsr zenith. Excevntion: one of these heated mountains a mile or
two away is bad for steadiness and amounté.practically'to 1ifting
"the horizon just that much nearer the object in vlew, Twinkling
seemed to be quite marked near the horizen; none nbticable at
averagse zZenith distances, |

The sky at-the Llano imnressed ﬁe ag very Dblue and pure; no
rﬁhitening toward the horizon. The night sky at Copiaﬁ& about as

) t
usual; at Puquics very transparent and clear,
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| SUGGESTHED RECONJAISSANCE. ) | | U

 ’The selectinn Af any site'in the Soﬁfhérn Hewisphere'fof'sugh
exacting work as Dr. Aitken's 1s more or less a ieaptin the dark.
"Probably San Cristabal is a%‘vnnd as mnst.others if.first tﬁn or |
thfae hours afe nﬁt'ﬁsed. Rlstenpart cnnsiaers seeinv an- tbe :
plain rather bad,feven after midnight, ard 1s at nresenx con51ior1ng
a site near Saﬁ'Bernardq, on the plain, Do not see that uhis“ | |
- would be much.better excent in.freednm from viwhrat tinn Pror cars
“and trains. San Luls has mounféins in easy reach,_;ucker's“s;te
is in a flat'ﬁasture.region, and-ﬁe know nothing yéf_nf ﬁhe: o
. seelng there Tor large anertureé;- ,As to nuﬁber dfjélear niéhts
~Bantiago has hai for the- nast uhree years more tnan any one nan
70a6uld very weli use. Of cnufse for a nermdnent larre station
the ‘case wnuidmbe otherwise; here‘one would need every 993310;3
night clear, and good seeing as well. ._ i

Should Dr. Aitken‘énme snuﬁh it wﬁuldibe an unexamﬁled_bp;
“portunity for an authmritative "seeing.survev.“ preliminarv”tdﬂ
the Plct;nn of his own site and t o settle once ¢0r all the ques»icn
of a favmrable southern site for-all classes of astrnnomical WOF&.
From the exantlng nature of his wnrk and his exnerience witn fine
‘without doubt

instruments at Tieck he is ﬁ%ﬁ%ﬁfﬁﬁ% as good an authority as can be
found in theIWnrld todav'to pronounce on what_"gomd_seeing" really
s + Witk the telescane Prafessor Enssev usedrin Australia and
an‘eglipse out£it of tents and all living supplies,:;'believe one
or two thousand dollars could well ve spent in such a survey,
If his Tarily 41d not care for two or three months nf carp life-
they would find 1life in Santiagn {ery pleasanﬁ. I should think

Areguipa could be cut nut with a hrief visit to see what they call
h -
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gaod seéing thére, hecause of Pickéfing;s knnvn dissatisfactinn'.
with the- arnunu nf a nudy weather at this spnt A stay. of three-
or-fnur weexs at vampa Fenural or sone similar lncdtinﬁ in the

nitrate pampas

, and similar periands at TLlana de Varas, uan erist-

‘obal, and San Luis would setule auznnri ativelv the queSuinr of
‘the best nnssihle 51te for fuuure nnwerful installatinns in uhe.
gauthern herisphere._ Perrlne could speak fnr Cnrdnba.

The hest time would be from say November teo February, as at thié.
season the.péésage of the_cdfdiller#s is easiest; trhe telescnpe
Fohlv in sectinqs,_wnuld have to be transnnrtei aornss the ﬁndes. ’
7Dnubt1ess such a nlan has 1nng heen con31d9red pernans as a con-
+1nuau1nﬂ wzth Carnegip ;unds of the work negun by Prnfessnr ﬁus-f'
S iWn naps are enclnsed of the reginn ahnut Vallenér,.Cnpiap§ VT

and Talua1. 
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e NOTES ON 1HE DIFECTORS OF THE D.O.MILLS EXPEDITION TO CHILE S%g:Ez?zr
(‘,a}f‘“ ,—1-“ By Beverly S. Hard _ ?7

The history of the D.0.Mills Expedition to Santiago from the
ek Observatory of the University of California is part of the history
of the life of that ver& remarkable man, William Wallace Campbell, Director
¢f the Lick Observatory from 1901 to 1930, and President of the Unlversxty

of California from 1923 to 1930, the last seven years concurrently.

Dr. Campbell had been thlnklng in the 1atter yearg of the nine-
feenth century, as early as 1894, +ha* it would be important to establish
an pbservatory in the southern hemisp>an to'complement astronomical ob-
Fervatlons in the northern hemisphere with particular regard to the radial
Velocit}egf stars. There were many distinguished observatories in North
Amerlca, notably the Lick, the U.S.Naval Observatory in Washington, D.C.,

~ the Harvard College Obsérvatory, and the Yerkes. But in the southern
western hemispheére there were only the National Observatory of the Argen-
tine Republic at Cordobs and Harvard's observatory 1g Arequipa, Peru,
tkat could have been considered as of major importance..

Campbell was fortunste in finding a financier, Mr. D+ O. Mills,
interested in promoting such a project. In 1902 vlans took shape, a Di-
rector for Chile was selected, W. H. Wright, 2nd Dr. Campbell prepared to
£0 Wlth him to Santiago to select a site, erect a telescope aESLOffl es,
and get things started. Most unhapprily Dr. Campbell had anbmd—fz®l which
severely injured his back and prevented his going. It must have been a
bitter disaprointment to him, and a real sadness that he never did get to
see the institution which he so capably directed from California during
all the years of its operation until it was sold, in 1929, to the Universi-
dad Catolica, of Santiago.

Although Dr. Campbell had anticipated that the work of the obser-
vatory would last about three years, it actually operated for about 26
¥Years, 19 of which followed the death of the original benefactor in 1%10.
This continuation was made possible through the generosity of his son, Mr.
Ogden Mills, 2nd a number of other interested citizens, whom Dr. Campbell
tackled with unremitting energy.

Dr. Campbell was a strong and powerful charécter, and he held the

reins firmly inr the north and in the south, at home and abrosd.
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For the period of the Santiago observatory's operation there wag
@ succession of six directors in residence on the mountain known as Cerro

San Cristobal. In the order of their appointment these were:

William H. Wright 1503-1506
Heber D. Curtis 1906-1509
Jogeph H. Noore : 1906~191%"
Ralph E. Kilson 19131918
George F. Paddock 1919-1923

Ferdinand J. Neubauer 1923%-192¢6

The first of these, W.H. Wright, had all the problems of finding a
suitable site, high enough to escape the lights of the city or the fog, low
enough to climb to, congenial in arrangemants to the nuns of the Convent,
from whom the land was leased, and safe from the blastings in the rock quarry
below, and from a shooting range. And these fundamental arrangements Dr.
Wright had to make without the present help of his injured leader, although
in spite of his injury and his disappointment Dr. Campbell was able to advise
Dr. Wright almost as if he had been present. He had an extraordinary ability
- to picture the place and the problems even at the great dlstance, carefully
offering instructions throughout the years on measurements, building, plant-
ing, painting, insurance, janitor service, and transportation -- even the
selecticn of a horse -- as if he had actually been at the site. 4nd very
ssr::c:n,o 290 soon for practical purposes in a meBana 01v1113atlon he was bear-

w

ing /on his astronomer in charge for plates, measurements, and stellar radial

velocities.

Arong the inevitable drawbacks which to some degree all of the
directors had to undergo in getting adjusted to a new life were troubles
stemming from homesickness; the problem of getting Chileans to move rapid-
ly; the rising cost of living; domestic and polltlcal disturbsnces ranging
from petty thievery to insurgent revolution; the scarcity of decent hous-
ing near the Cerro which constantly had to be climbed; and repeated family
illnesses. Paradoxically enocugh, when all such difficulties had been met,
endured, or overcome, the directors and their families developed such an
affection for the place that when the time came for them to leave, they

did so with real reluctance.

Dr. and Mrs. &rigrtt arrived in Valparaiso on Saturday, April 18

1603. He wrote Dr. Camrbell immediately:



We found on landing that this country is enjoying some, if
not all, of the blessings of an advanced civilization. A1l
the lighter hands and cargo hancs 'walked out' on a ‘'straique!
during Thursday and Friday, and the port is tied up tighter
than was San Francisco under similar circumstences....We

landed the mirror on Monday by means of a row bozat.

Dr. Wright had a very busy three years. Even in a strange
tountry with baffling formalitiés and irritating delays 21l of the pre-
liminary work in establishing the observatory was well on its wéy by the
¢nd of July. By September Wright and his assistant, Dr. Palmer, were busily
¢bserving. He reported this to Lr. Campbell by a cablegram which was a re-
?ly to an anxious cszbled inquiry from his chief. Letters took six or eight
weeks in those early days, delayed by such things as slow boats, missed con-

Xections, shipwrecks, and strikes.

Only rarely does Dr. ¥right allude to their personal life in_Sanfi-
8E0, thbugh he spoke of their house at the foot of the Cerro and of a vaca-
tion trip on horseback to Valdivia with his wife and he} sister. He also sent
2 packet of interesting photographs bf the observatory and of the charming city.
Thé Wrights had much to undergo in the way of riots, bandits, marauders, near-
by murders, small-pox scares, ahd other such deterrent alarms. In a letter to

Ir. Campbell late in 1904, however, Dr. Wright says:

From a non-astronomical standpoint I shall be somewhat sorry

to leave the country, as I, in common with the rest of the
party, have overcome the repugnance which we all felt at first
regarding many of the customs and ways of South Americans. Look
at the best Chilenas in the right light, and you will find much

to admire and respect.

In Volume IX of the Publications of the Lick Observatory there is

an "Introductory Account of the D.O.Mills Expedition'" by Dr. Wright which gives
a rdsuné of his term in Santiago, with personal impressions and with praise for

many kindnesses received from friendly citizens of Santiago.®

* In this same volume is ar account by Dr. Compbell of the'brganization and
History of the Expedition' to March, 1906; and two additional articles by Dr.
Wright, one entitled "Descrirticn of the Instruments and lFethods of the D.O.
%ills Expedition," the other, "Radial Velocities of 150 Stars Scuth of Declin-
ation —20°.0
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Dr. and Mrs. H. D. Curtis arrived in Santiago on Febfuary 21,
1906 with three small children and Mrs. Curtis's mother. They tock
over the Wrights! house and bought most of their furniture, so their
domestic settling«in was comparatively easy. Dr. Curtis did not havs
the fundamrental nroblems of locating a site and building the observatory
which Wright, as the first director, had experienced. His letters, like
those of his successors, rerorted astvonom1cal flndlngs to Dr. Camnbell.
‘There were, of course, the constant problems of upkeep. 1epairs, 1mprove-‘
ments, accidents, overseeing dilatory laborers, dealing with the owners
of the site and with lawyers and with changing government officials, and
vith the preblems of transportation. The slowness of mail, often caused
by labor troubles and strikes, was a constant source of anxiety because

of delays and damage to supplies shipped from California.

Dr. Curtis's anxieties were increased not long after his ar-
rival by the terrible and incomplete news from San Francisco in April
about the earthquake and fire. There was a smallpox scare in Chile in.
June 1906 and all the family were vaccinated more than once. After that
unhappy experience the children had 111nesses not smallpox but pneumonla
and other infections.

In August the great Chilean earthquake struck, of which event

Dr. Curtis wrote the following lively descriptiocn:

We had a very severe earthquake last night at about eight
o'clock, There were two hard shocks a few seconds apart and last-
ing about four minutes. I started counting the seconds to time
it, éhanged to a sudden wish to see tke lamps put out, and ended
in a2 rush for the rain-drenched ratio. The din was very great
and all around could be heard the shrieks of the natives. A
great deal of damage was done znd I send you some papers describ-
ing what all agree was a "terremoto" and not a "tembler."

Several slighter shocks followed, at each of which we made a brezk
from the kitchen where we had gathered out into the safe,if much
wetter yarde When we came to take account of damages we found
them quite extensive: a corner of the garden wall down, the rear
wall of the house nearly all down on our house and entirely so

on three other houses-in the block, a five inch crack at the ceile
ing where the side wall of the dining room had nearly gone down

besides fallen rlaster and stucco everywhere. Nearly all Santiago



slept out doors that night, in gpite of the rain. We were

emong the few who staid inside though none of us exéept my wife
slept very much. The after effects of tte quake have been re-
markably persistent. I regret that I did not keep an accurate
record of all the separate shocks, but the earth was literally

in continuous movement for four hours after the shock. During

all this tize the parlor lemp kept gquivering, with only an oc~

- casional intermission of rarely over thirty seconds.  Every once
in a while came a hesvier tremble that sent us-hurrying'tc”thé
doors. ifter twelve o'clock there -were longer times wneu there was
ngmovement. but sharp shocks came at twe and at four which got us
2ll ready to jumo agsin. This has kept up all day.

Santiago wes pretty badly scared and slept in coaches or in
the street cars or without vrotection. Still this afterncor the
parks and the long ilamede are simoly #illed with people, there
are long lkines of coaches vrivate ang public where whole families
are taking shelter, sni every street car has its full quota of
inhabitants, nearly all with their blankets. It has been cloudy
and damp todasy tut thare hes been ne raia. Khilé last night a
pouriné-rain added to the discomforte The abcove sentence was in-
terrupted by ancther shock when I trimmed doun the light and got
ready to tske iHsrgaret out if it got worse. Foor child, she is
ir- 2 pretty kad state rervously over the shske, %né frequent;y
expresses her desire to leave this country.

by first desire last night was to gorat once to the top,
but I wae heavily out-voted. The tuke of the telescope was left
standing straight upf.supported by jack screws, the big mirror
hed been vlaced where it would be practically imrossible for the
falling tube to hit it; tut the good old prisms cipht have been
broken, or the sscondary fallen off the place I had left it. I .
went up the first thing this A.M. and found things all right;gge
tube wae lewning a< an ansle of ten or fifteen degrees, held up
only by one of the guy rones; some bottles hnd fallen =nd a Frad-
uate smasred in the dark room. I at once straightenet ur the tute
again and rlaced the secondary and the prism in a safer plade. The
stone wall agrinst which the stable, store-room and watchman's

Foor.are built suffered most and angther guake would bring it down. ___

* The téIe5copé had been undergoing alteratlons. The mirror hed

been rezoved to a safe place and the resulting lack of balance of
the telescope wa s compensated by means of jacks and guy ropes. Con-

sl uentlﬁﬁhare Was no damage to the telescope or mirror.

\n



I think it will hold with bracing, however. It has pushed the whole
lean~to about two inches out of plumb. I have placed a strong
4xh brace against it in the watchman's room and fixed his door so
it would close. The road to the Cerro this morning is filled
with rocks which have come down from the quarry dumps; two dead
horsés are in the roéd, killed in this manﬁer, one piece of the
road is filled with a rock slide and another plece has gtarted
down hill. But the electric iine has stood, except that all four
lines broke loose from the front of our house. |

S8ince the shock fome has been suddenly thrust upon me. A1l
day long people have been at my door, now roto women, another |
time army officers, policemen from this or.that Cordsaria, anr
‘two or three detachments from the chief himself; as I walk along
the streets in this part of the city I am stopped again and again
by children sent by their psrents to interrogate me, and the cli-
max was reached tonight when a brilliant aide-de~camp with a -
small lancer escort came bearing a note from Hig Excellency the
President of the Republic. And they all had only one question to
.ask, "If you please, will there be another terrémoto tonight??®
I assured them all that there would doubtless be many slight and un-
important shocks tonight and tomofrow, but in all probability none
sufficient to cause alarm. I hope I may prové'to have been a
good prophet, though I guess that that last shock a few minutes
ago may have shaken the faith of scme.

The funniest part of it, from the scientific standpoint, is
the corroboration which the Chilean who works the Weather bureau
has got out of it. The Moon still plays an imreortant part in
weather prediction here {(wish I had some such prognrostications to
send you) and "atmospheric or seismic disturbances" were predicted
for the 16th due to the conjunction of the Mobn and Jupiter.

We have still tonight no news of Valparaiso or the other

portions of Chile.

It is not surprising, near the end of his first difficult year
in Chile, to find Dr. Curtis writing, on December 26th:
Wright's expressed preference for Santiago as a place of resi-
dence over any other ¢ity on the globe is beyond me, somewhere

in the fourth dimension, I guess. Perhaps I may get in range



of his point of view in five yearss I admit, however, the
desirability of being near such a large center for a statioen
11]‘(3 this Oll€os e

But I must say that my Ppresent opinion of Santiago
coincides more nearly with what General Sherman said he
would do if he owned both Texas and a Certain Flace.

During the following Yeary on the anniversary of the earthquake, Lr.
Curtis received two policemen who were sent to ﬁim as the suthority who would
know whether the populace right expect an anniversary recurrence of the dig-
_aster; . | o ,.
By 1909, however, the Curtis famrily had becbme accustomed to the place;
The children were on the progrsm in school entertainments, the life in Santi-
ago was familiar, and they loved their home. 1In January Dr. Campbell was able
to offer Dr. Curtis a much better job on Mount Hamilton, which he accepted
with mixed hapriness and sorrow. On June 15 he wrote:

Well, it does not seem any easier to leave now than it did at

the first news of the change. We shall leave Santiago with wvery

great regret. If we average up as happy and contented during the

next three and a half years as we have been in the past, as I think

. we shall, we shall not regret the change. Moore finds our attitude

toward leaving Chile as difficult to understand as I did Wright's

Toseate prophecies three years back.

Early in 1909 Dr. Campbell was considerting the possibility of moving the
site of the observatory to a more northerly point, provided that Mr. Mills was
intending to continue his financial support. Dr. Wright, in 1503, had sent hig
assistant, Dr. Palmer, to look at San Felipe, fifty miles north of Santiago,
and had regretted that there wes no time to go to Copiapo, which is four hundred
miles away, or other places farther north. But six years later, at the end of
Dr. Curtis's term he discussed the vrossibilities of Copiapo, of Antofagasta, znd
%gui %ik:and even of Tacna, which is in southern.Peru. It is interesting that

e t
# Coquimbo, Iess than three hundred miles north, is also a place he mentioned,
because it is very near -tre—vor+—of La Serena, which is the headquarters for
the Cerro Tolelo Inter American Observatory-which has been established by the
Association of Universities for Research in Astronomy and supported by the

National Science Foundation. v

Joseph H. Moore was the third director in Santiago, and served from
June 1909 to August 1913, His wife, Fredrika Chase Moore, was his assistant,
as well as George F. Paddock, who had been there witih Curtis from 1906 and
stayed until 1912, The Moores, and his mother who was with them, seem to have
slipped easily into the life of Santiago, for as early as September of his first
year Moore wrote to Dr. Campbell:

We are enjoying our life here in Chile, the climate is de-
lightful, and evidently agrees with us as we are all well and



hearty. I like the work very much and the walk up the
hill does not seem so bad as at first; in fact it gives ne

good regular exercise.

The Moores also enjoyed the cultural life of Santiago, and in
1911 Dr. Moore wrote:

tWe are having a real treat this season in grand opera.
Mascagni is here with his large Italian company and an
orchestra of eighty pieces. Mr. Sanford [who had ar-
rived to replace Paddock. as assistant] and we are making
good use of cloudy nights in hearing as many of the operas
as we can, for we shall probably not have an opportunity of

this kind when we return to the States.
v

Ralph E. Wilson became the fourth Director of the Expedition
and went to Chile with his bride in 1913, The Moores'returned to Mount
Bamilton in September, and Dr. Campbell wrote Wildon: 6The Mcores ar-
rived ten da&s ago, and are practically settled in Cottage No. 2. I
think they are glad to be back, although they speak of the genuine sor-
row which they experienced on leaving Santiago." '

The Wilsons were in Chile from 1913 to 1918, z most interestm
ing time for them. On the way south they visited the éanama Canal Whicﬁ
was nearing comyletion. They enjoyed seeing the Culebra Cut and the
Miraflores and Pedro Miguel locks. Their son was born the next year,
and Mrs. Wilson's mother and sister Eileen came to visit them. Fileen
joined Dr. Wilson and Mr. Sanford in tennis tournaments, helping the
Americans win over the Spanish and English, and upholding the honor of
the D.O.Mills Expedition.

The World War began in 1914, causing great concern even on the

west coast of South Awerica. Dr. Wilson wrote Dr. Campbell on August: 3rd:

Santiago is very much excited over the news of general war

in Burope, a large percentage of the foreign population here being
German and French. The streets are crowded with pecple reading
the bulletins, business is at a stand-still and the German

banks have suspendad payments entirely.



He wonders about Dr. Campbell's problems as he travels in Russia for the
eclipse. On the same day Wilson wrote Dr. Tucker on Mount Hamilton that
business was stagnated in Santiago and that many of the large wholesale
houses had stopped selling goods. Conditions grew worse; argd by the end
of the month Santiago was full of unerployed and starving people, and
there was talk of a general strike. This was presently averted by the
government's issuing paper currency and employing the unemployed on the
streets.

- The war years continued to be trylng, especially because of in-
flatlon in Chile and at home, and freguent delays in supplies'and mail. But
in April 1917 Dr. Wilson writes of the excitement and satisfaction felt
at the imminent entry of thé United States into the war. In May he was
asked to serve as one of the three American fepresentatives on the com-
mittee of the Allies in Chile for raising war funds; and in July he re-
ports that the American ladies in Santiage were busy at Red Cross work.

At the end of the year the financial problems of inflation and the rate
of foreign exchange caused a crisis in the “ilgon family so that Dr.
Wilson sent his wife and son home, sold his furniture, engaged room and
board nearby, and resigned his position the following July,.

He left his assistant, Mr. C.M.Huffer, inr charge of the station.
Huffer was a twenty-three year old graduate student under Professor Steb-
bins at the University of Illinois who applied in May 1917 for the assist~
antship open in Santiago. Dr. Stebbins's high recommendation resulted in
Dre Campbell's hiring the ycung man at once for a term of five years, with
the suggestion that at the end of two Years, when Dr. Wilson's term ended
he might succeed Wilson as Director. Huffer first went to Mt. Hamilton
where he made a very pleasant impression and received two weeks of intensive
trairing.

He had a pleasant trip to Chile, was kindly welcomed by the
Wilsons, and wrote cheerfully of his new life. He made a wide acquaintance
among the Americans in Santiago, played tennis on Saturdays, took trips
with friends into the mountains, and became engaged and merried before his
term was over. As things turned out, Dr. Wilson left Santiago less than
& year after Huffer's arrival, and though Euffer was not avpointed Director
he was in cﬁarge of the observatory by himself for fifteen months owing to
the delayed arrival of the next Director, Gegrge F. Paddock.

Of course Huffer had his troubles, which took the form of influ-

enza, money croblerms resulting from inflation anc the rate of exch=nge, the

Cerro being changed into a municipal vark with resulting vendalism to the



windows and grounds of the observatory, and difficulties arisihg from
delay in receiving supplies. A shipment of necessary articles which

left Mb. Hamilton on January 10th did not arrive until May 22nd. He
survived these and other'troubles, but was glad to turn over the major
resﬁonsibility to Dr. Paddock, who arrived in September, 1919; and he

was gratified at an offer from Dr. Campbell to continue his appointment
in Chile for an additional Year. However, he and his wife were eager

to return home and meet each other's famillies and escape Chilean infla=
tiongso he-declined this.complimentary offer. - He reported his return tb
Dr. Campbell and expressed his thanks from Sandusky, Chio and‘went on to

Madison, Wisconsin to accept an appointment at the observatory there.
VI

George F. Paddock had been assistant to Dr. Curtis and Dr.
Moore frem 1906 to 1912. It is an interesting fact that Paddock, of
all the personnel connected with the Expedition, served in Santiago
longest, for beyond the years of his assistantship, his tenure as Director
lasted from 1919 until 1924,
_ ' In addition to his duties as Astronomer he spent much time on
painting and repairing.the buildings and grounds during these years just
following the Armistice, and in putting the observatory equipment in order.
This was apparently a monumental task, which he seems to havwe performed
with thoroughness, but which caused a slackingQOff of astronomical duties
to a degree quite disturbing to Dr. Campbell. .

In May 1522 Dr. Paddock left Chile for an Mnexplained visit to
relatives in Providence, Rhode Island, leaving what he called a "personal

aide® inicharge, -~ a piece of intransigence which irritated Dr. Campbell,

10



to say the least. Intending to return ir the following July, he 4dig
not appear in Zantiage until September 1l4th. All wss well. e remained
until early 1G24,

vII

rneantime, however, F.J.Neubauer, Acting Astronomer, who had
arrived in Cctober, 1923,haé~%akr%hover Faddock's . adeinistrative duties &
on orders from Dr. Camokell, and continued as Director through April, 1%2G,

Lrs and lrs. Neubauer and their doaughter found"the cosi 6f liv-
irng high in &antiaso, but were sonn comfortably housed, thanks to the help
©f fricrndly English veople. They looked forward to ernjeying tﬁeir new |
lifz, altreu.k it wes méde gomewhat difficult for thew in th%ir'first
montrs by Lr. rFaddock's lack of cordial cocveralion. The safe tirth of
tneir second.daug.uer in Lecember and the derarture of Ir. iaddeck in Jane
‘uery wade things easier for the ..eubauers. |

Econcmic protlems were still great; howsver. OIr. Neubauer
wro;e Dr. Cam?hell tnat ze could repeat what Wright, Curtis, Moore, and
#wilson had said =zdout the unexpected cost of living 2nd the difficulty of
adjusting to chrnged conditicns. ¥e said he peid twice as wmuch for living
in an inferier neirhborhood ss the cost had been tb Curtis on 2 nice street.
"The prices once up,"” he added, "stay up. The rveople. get used to the highm
er figures."

«ieir perconal life fell into s piéasant farilv pattern during
the first yesr, with 1little Fhoebe sterting school and aprearing in the
school play "Cufly Locks," wkick was the first “show" in Sattiago *o which
her pzrents had gone,

For the Observatory, ccmplications tegan to arise with the growth
of the park on the Cerro. This expansion included an “ascensor" which
brought larger crowds to the mountain top, to the restmurant, and visitors
to s-e the Ubservatory and the z00logical garden. The Fark Administration
urged a new 2nd more attractive fence around the Ubsefvatory pgrounds to
replace the uunsizhtly barbed wire one. Dr. Neubauer sgreed tnat it woulgd
look better and give more protecticn from the growing crcwde, and was able
to get an aprrorriation for the rew fence from Dr. Camprbell. ' The fence was
completed in spite of four labor strikes including one of the little burrcs
carrying the cement,

In 19625 the Neubauers had a nice, roomy new house, which made
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things so confortable for the family that in spite of ifs higher cost

Ir. Neubauer wrote "Were I ten years younger I would want to stay here,
and thet 1s enough to express one's liking for a eoustry.” But the stead-
ily rising prices caused him to reverse this warm feeling for Cril:.

The Chservatory with its new fence and garden began to look
acceptzile to the Fark authorities, btut its days as an outpost of ite
Lick Cbservatory were beginring to be nurbered. The lignts from the resgt-
aurant at night Aand the crowds asking to be allowed to visit began to be
a source of zanoying interruvtion. Fregress was marching, including at
tires wuch quicker comrunication betweeﬁ Foint mamilton and Ceryve :san
Cristobzl because of the kindness of "rsdio hams" on the wireless.

Funds to continue the station in Chile began to dwindle in 1426
and heubauer was asked to dismiss his assistant, Mr. fForp, and get along
alone.Fellowing a revolution the Ch;%gzgngovernment became unfriendly to
the Cbservatory, and Ir. Caﬁpbellwwaﬁf%rying to decide whether to move
the station to a site more favorable to observation and to operation,
provided =additional funding cculd be found. The Sarvard College Cbserva-
tory had let a contract for the construction of a 60-inch mirrer. to be
erected in South Africa.

in.July 1927 Ir. sitkin, Acting Director of the Lick Observatory,
wrote yeubauer trat Jr. Campbell had practically decided to clese tke Chile _
Observatory at the expirstion of Neubauer's current contract. ne heoped to -
sell all the equipment on the ground if he could get a good price for it.
Ir. Canmpbell Qrote the Consul General of Chile in San Francisco regarding
the possibility of purchase by the Chilean Government. Then Dr. Neubauer
discovered during the visit of a prominent astronomer from Spairn, a Catho-
lic, that the Catnolic University in Santiago might be a likely custcmer,
andé as it turned out, the sale of the equiprment was concluded with the Uni-
versity on July 1, 1¢24.

The Rector behaved handsorely toward Dr. Jevlener, making him a
"lMember, honoris causa, of its Faculty of Frysics end Mathemztics," and

course -
offering him the right to direct a special gxxuwnof Astronomy as rrofesscr

Extraordinary. Cf course Dr. Camrbell was pieased at these honors, and
agreed to having Neubauer stay zn unii? kay 192%, serving on the faculty of
the Cathrolic University, and conticuisg to psy his salary from the University
of California.

The Neutauers, after these harpy transestions, must have enjoyed

their last year in Santiagzo, but threy began to look forward to getting home



nd to being there for the Fourth of July, 1929. Neubauer spent this
last year finishing his astronomical tasks and training his guccessor,

fsflor Toro. He wrote, shortly before leaving:

It does seem our last year was the happriest here. Maybe

being 'old settlers! among'tﬁe colony a?cotnts for it. The
new American Ambassador, Mr. Culbertson,_has been very nice-
to us many times, and Mr. Culbertson and Mrs. Culbertson
invited us to tea several times. Toﬁorrow, May 12, the Am-
bassador gives to Mrs. Neubauer and me the farewell luncheon

. at the Eﬁbassy....All is well here. The children are hapry,
healthy, and anxiocus to go to Estados Unidos. We are alsoc, of -

~course, but we were very happy here just the same....

About fifty friends saw thenm off at the station in Santiago. Dr.
Neubauer could not look toward Cerro San Cristobal for fear of erying like
a child. It is good to read in Dr. Aitken's letters all signs of a warm

welcome awa_iting the family on Mount Hamilton.

e i -



