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THE FIRST LANDFALL OF COLUMNMBUS
HY

JACGUES W. REDWAY, . i G, &

Im examining the evidince eopesrning the fist Inndfall of
Colitnlngs on thoe shares of the Americon continent, but 1ile
nttention link bean given hordtofire to the ovidenosi: that might
b foomd i early mops, Most eritics havo attemptod o solve
the problem by plotting the conrse gither forward or backwand
ng might seom most expedient. A fow historieal writers hove
been contunt to brnsh aside all evidenoe save that contained in
the ling book, trusting to logical inforsiee where poasitive evidence
s whnting.

Bt logiend inferences are of value only when there is somuothing
like uppnimity of agroement, and thos far, with respect (o the
brncdindl, thay have resultad, not in uoseinity of sereoment bt
in diversity. By such inforsness Washington Leving flxed upon
Uit islond ; Mufiok Belioved 1t to o Walling ; Navarrota held it to
b Girand Tork ) Bechor, Parker, Mondoch and Madcham clowed
aails off varions parts of the const of the present Watling ; Captain
Fox kopt the anchor fust to the eathesds until the squadron
cropt into u leo bight on the south side of Samanf, sod Yame-
hingen let 2o those same anchors off the reefs of Marizoana.

At the present time, however, hut three ilands are serious]y
u-ula_ﬂll:lurqu:lHﬁiuriguntln, Wtling _:mu.’l: i'?‘-umnn:'t—-u.m] the npinions.
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180 W Bedwoy—The First Landfall of €otum fs,

having the most weight are those of trainmd semen.  In the fol-
lowirg pages T hinve endenvorsd Lo desouss (e marits of the two
provailing opinions from o geogriphic stomdpoint, makisg use
not=o much of o midorn chart as of the evidence contained
in pertain mops of the fAfteenth and sixtoenth centures,

There is but one source from which information coneerning
the first landing-place euny be obtained, and that i the log bool.
Ever since nivigation of the ses began it has been the custom
o ey this offeind record of thy vovage with the ntmest fidelity,
for n Ebely kept log i pn aboimoation that powsdnya will
subject the mdstor of the vesel to the sevetest ponaltios.  Tn lis
private log ook, the only one whose contents are now knowin,
Colutilos wilimits that Be anderstatod the doily run of the enmeoa
Senda Morie, buil be savs thad ho thius falsified his quesi-oficial
log in order to keop o mutinons erew in subjeetion,  The docep-
tion practiced on his erew, however, wos o subterfuge that could
binve misled no one but an ignomnt sallor; it could not have
deceived the brothers Pingon, the mssters of the two camvels,
for they were quily as «killfo]l nevigntors sa Columbus. The
private g most have heen rensonnbly enreect, therefore, or it
would have been expossd by the enemies of the Admiral,

Unfortnnately, this doodment hos didappoared amd it ednnot
now Lo found,  All wo know ol s eontotts s contained in do
abrideod and interpolated copy made by that graned old soldiee-
pricst, Las Casas,  From the date of Octobwr T, however, the lin
zeeE to hoave been copied in full, and maindy Do the spesima
perfin of the Admiml*® The interpolations, however, ar goti-
arlly apparent ;s but, good, bad or indifferent, about the only
knowledipe we possiss is containe] in this abridged log, and
whittever eonelusions ane may regel concerning the locus of the
uasdfiad] sl the conrses botwesn Guanahno aml Cuba, it post
glanid orfall aceordingly as it aprees or disaproes with Los Casns’
abieilgment.  The mip of Juan do ld Cosn affords no tangible
evidoncs : Columilns’ lotter to Lais Santange]l contaims no alio-
sion to the mattor.

O might think that with the log and o good ohart thie estub-

*Apparently. Sefior Cistelar, in his sorin] article pablishal in the
Contary, Magazine, 1L has net appreciated the fait that only a parl of
the lews Is in the words of Colomboe.  He yootes Preoly from  Uoslumlnes,
snrmingly oblivioss 4o the fact that wmch of the materinl qooted &= not
the lanminge of Columbars, bt that of Las Oudns
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lshmont of the sgosdron’s course would be anensy matter, bt
unforbumately this is not the onse. At that time thero was no
instrmment sulficiontly precisge to estabilish o ship’s pesition o
within two or three degrers®  Mordover, in the entire log book
phvere ure but one of two references (o letitodes, and these are
nob exncl enough 1o e=tablish anything. Sl another diflloulty
in the way is the varintion of the conipas=. At thot time o van-
tion was liown to exist, bub, a fow dedlinations exeopted, no
vitlion had Doon determined.  Colombus, indeed, fonnd that Tis
declinntion wis changing, but he did not estabilish any ealueaT

A change of fwenty degroms or more in declination, during the
vuyﬂ.gn, aven if the Admiral had allowed for it, would hinve
made the n:«tmmng of the course a diffienlt matter,

Tho fiwct that Columbus did not write well in the Spanish lan-
gimge melds to the dileulty aldos Hae did oot punietaste, and
ey of his seotences are so nmldguons that it s hnpoesble to
tedl their meaning. For instanes, in the journal of Sundey,
Ovtober 14, he savs: “AL the bronk of doy 1 eomummndald thoe g
of the ship and the onts of the tarnvols to be [lowered)] amd
wetit along the Wland in o north-northeastorly course to soe the
other part which was to the other partof the east.”$  This paa-
tictilar passage iao porploxing that at least three different points
of Watling islanc have boan selocted ws the first anchomage.

Within a fow wyears research has narrowod the six jslands
abova named to the three already noted—Watling, Muriguana,
and Swoand. Watling island was fiest proposid by Mudioes, bl
it i very uneertain that the Watling island of Mufiox is the one
b presant bearing that nnme.  On the contrury, i the maps of
Suver (1792), Jacolse (1621) nnd the sé-called map of Vallanl
(1547) nre worth anvthing ns evidency, the Withing islund of
Muifok lav to the sauthenst of the islamd at prosent bearing the
ntne Wotling.  In faor, this island bad the relative position thst
Samani now n:-nup’lm

"‘i"u.m"n |]|1, Frrn un:q'l by g m=horre nned Pise 0 eroeptall on the beach
whon he wished to el his latitads,

AL the port of Glmera, al tee tine Colnmbis sidled, the disdbuntion
wink mhomt 207 Eoo at thie crossing of the thirty-fifih meridian it was not
Gur froma 10° Wo At Goanahand 8 conll not Dave becn mome than two o
bhipee et The agonbe. or e OF o dechination, pow gdeses willdn
o fow miles of Samani,

b Ree note o pege 1584 for e quotation from the log ool




182 J W Redway—T he Firat Londfall of Coliwm bus,

In hiz day, Lns Cusad shvs that the f=land which the natives
ealled Gunoahani and Oolumbus ponsimed San Salvador, was
known by the nand of Telango,  Afler o diligent search, how-
ever, I findd no map boaring this name esardior than the third
decade of the sixtesnth century, This 18 the timows Welmar
magy but infortanately on this map the names both of Guing.
‘hani and Trinngo appear, the tter an islot o fittle {0 the east-
ward of Goanphani.  Both names also appear on sovera] other
mups published during the next fifiy years, and in the map of
Sebastinn Cabot ( 1544) an sland, Triangealo, is found hmr{ng tha
sime relative position that Trisme holds on the Weimar map.
The name alse appears on the maps of Lintivrres {11 :E-Ij_‘l sl
Bantn Crug (15600,  The name * Trinngule ou Watling * gcours
oti an anonymons map in the collaction of K, and I, (Hisns ®
On this map Guannhiand also ooviirs o8 o separte slond.

In: 1556 (agtain Bochoer, Royal Navy, discosud the question
exhanstively, taking the groond that the presont Watling § wns
the loeus of the landfall.  His resoarches forever put an end to
any lingering heliof that Cat Island wos the San Salvador of
Columbus,  His views have been ably supported by the lats
R. H, Major, Lisutenant Mordocl, United States Navy, and moro
ecently by Captain Willinm 1, Parler, fsrmerly of the United
States Nuvy. Uhptain Parker combines the guelities of & tnined
seanian with those 60 n eritical scholar,  He spont mnny - years
it the West Lindies and in ‘Spain, ond having had aoceds 1o all
peipirs and docoments Twaring upon the question, stands in the
ranis of the foremost authorities,

Mariguana or, mors properly; Mavagounn 8land has boon
pointed out by Varnbagen as o probalile site of the landfall. It
lies in an east-and-west direction, nnd its shores are hrakon by
apita and eoves: but Varnhagen not only jgnores the et that
on leaving Guanahani the spundron satled to the sonthwest : ha
otmits from bis thesis the Aduwirals declamtion that on the mor-
row hie should sail to the southwest.  Varnhpgeo lnvs the cotirse
due west and snchors the squudron on the windward side of
Acklin islnnd (1)

[n 1880 Caption Gustuvas V. Fox, United Stides Navy (in 156
Assistant Socrotury of the Navy), pullished noeritical review of

A Nove Tabula Exhibens Tnmlan Cualn ot Hspanolanl,  Awmsdoriom,
(E am mmablo to give the dete.  There in nocopy in the British Mosegm. )
f Nuned froo nopieate of the seventesntl seniury,
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the various monogrphs bonring apon the subject. AL the siime
titne he offored a carcfully prepared army of ovidence in favor
of Bamanh or Atwood Uny.  Owing o the fact that it wes pul-
lished in o government roport,® the monogeaph did not then
ricive the attention it deserved, and for ten yvears it was popu-
larly woknown ; lately, however, it has commanded much in-
terest. In his Discovery of Amerlen; Mr John Fiske adopls
Captuin Fox's views, and Mr Henry Harrisse, though rather in-
elining to Acklin island, practically admits that Captain Fox
hits eome nearer to the teuth than any other eriti,

From the nature of the ense it i@ ovident that the gquestion
cannut bie settled withoot the aid of the trained seaman. It i
oqually oviilont that the problom eomes within the dowain of
the georrapher, the eartogeapher and the historian. No sola-
tiom will bo astisfuotory. therefore, that does not meet the oon-
ditions imposed by each of these scienpes.  Bevornl historieal
Jou TS thot hove recantly appoared have been m{.'m[EEEﬂl}‘ ricl-
died because of their failire to comply with the conditions de.
manded by the navigator.  The saflor, on the other hand, is not
wlways bevond eritleism in diseossing questions belonging to
listory or o eartography.  Here Crovnt a historioal writer, for
instunes, who, in 1800, ool the tronhle to visit the Bahamo
lalanils, declores that he had no diffiealty in identifying Riding
rocks, on Walling island. as the spot whero Columbas: Tanded.
Hors is n statowent that for vérnnl simplicity hes searcely an
ecual in historienl iteratore,  Had ho divided the entire coast
of the Babama jalands into five-mile stretchos; he could have
identifiod] sixty por oont. of them with egqual fasility.  Neither
Bocher nor Marker sticoesdod Tn avcomplisling such & wonderful
feat, and Herr Cronau has the erodit of it all to himself. 1t may
b ensunlly added, however, so very like one another are steetolies
of voasl thal, o spito of leghthoonses gl profiles; scarcely a day
prizies that msters and pilots of long experienes are not de
oeived,  Indeed, there are lind few harbors that have not either
w * nlse ™ entrmnea or o “falsa " nntesake.  Horr Cronan also
ssarts bl Watling ialand is the only one answering to nll the

* Repiort of the United Stitos Cosst and Goodene Sarvey, 15810, Ap-
parmadia 15

¢ s sy of Heer Cronan's paper, palilished b the Mogneine of
Anirtenny History, Mirch, 1885, President €. K. Adams; of Madisom
University, ondorses this view.,
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distinetive features enumerntod by orizinal nuthorities, nnd that
“n [ollowing the coursg from Watling there is no difficulty in
identifying all the ksliods at which the flest stopped.”  Sach o
staternent bs simply riliealows; if it were troe, all dispote about
the matler would lave anded long agn,

This writer nlso mnnkes el of the nssertion that the island
coltamid a ]rLl'['.:"ll' infietior Inke,  As o matter of [l ]!|-|.|I'|.!|.'4:.'|..'-h|,1.'I|
Columbua makes no such nssertion.  Ho savd thore wies o lorge
Ingooe in the middle; bota lagoon i one thing and o lale b guite
another,®  Even Oaptain Becher falls into this ereor; & pives of
oarclossniess for which Captain Fox takes him to task, Herr
Cronni also oriticises Kettell's trnnslation of the pessage in which
Columbug stiates that, with the boats of the ships, he took anorth-
northeastesly conese o goo the other sfded  He tmnslatos this
perplexing possnge, * 1 skirbed along the soast towsrls the north-
narthesst in order ta sxplore the other port of the island, namely,
that which lies to the east” Now this may, or it may net be
what Columbuos teant; it cortainly is not whot he wrote, dnd
Herr Cronans gpuess is oo better than that of any other stodend,

Mr Clements K. Marichum in reviewing the gquestion doos
himself injustice by a fow oxpressions which sre certainly ii-
chosen. In a very soholurly article he says, concerning the
firat landfall : = 1f the materials from the Journal wers placed
in the hamds of any midshiponan in Hie Majesby’s navy, he
watild puat his finger on the true laodfall in balf an hoar”  Sack
t statemnnt as this wost caftainly will not do,  Could the gues-
tion be 20 opsgily selthed as all this it wonld not have baen o bope
aof eontantion for more than o centurey.  Furthormors, Me Mark-
I siys: It 18 obivious that, if wo teneo thesd bonrings and
distiences backwards from Caba they will Bring os ty an fslanl
thot must necessarily bo the Guanabanl or San Salendor of
Columbins.  This 1§ the sailors method,”™ |

Hot what sailor hns yot boen able to weoom plish this problom
go itable for o moyal middy’s recitation exercise®  Where un
the const of Cuba is the pluee at which the Adminl landed ?
Haow mnch amd in what dircetion wis the squudmon earriad oo

® N b b b omed oo mny graaele, " Loge Dok, Ovtobier 14,

I Ea aeoniaciendo mnode mleresir ] batel di ln noo v bns Borows dis [
enrnbedas; v fie al Inengo do la s, onoel comino del sornondisto, porn
ver Laotes parte, guo ers de le obes parte del Leste. Lo ook October 14,

1 Preovosdings of U Hoval Ghographionl Soclety, Beplumberr, 1552,
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of the cotirde by the winds, by the thies, by the swift currents of
bl Wist il seas? What was lost or gained in Intitods and
duphirture in dll the many ties the vessels wore stamling off
ard on® OF all the places in the West Indies at which the
spuadreon anchorad, but one, Fort Nuyidud, is known. Here
the cameon Soin Mario was wrecked, and forty-two men picked
from the orews were Joft to guand the stocknde Luilt from the
wrecked vessel,  The fmpression obtaing that Puarto Nipe was
the fizst plion in Cuba at which the squadeon touched, Navar-
rete takes this view, and 2o do Captuins Becher and Parker.  As
a matter of fmot, there s not s seintilln of évidencs to establish
sueh n stateinent, The Admiral states spocifioally that there
wete bub twolve fathotns of water in the harbure in which the
squadron anchored.  But in the roadstead of Poerto Nipe there
Is o dopth of from fwotity to thirty-five fathoms, while in the
gat through which it apens into the sea there are nearly tivice
twelve fathoms of waters in the Jdespest part there are about
forty fathoms. Now an estuary into which several mouptain
torrents aro pouring miight possitily silt itsell wp from tiirky-odd
fathoms to twelve; it eonld notwell seour itsell out from twelve
fithoms to thidy, Moveover, the conrmse from Islas de Arenns
to Puerto Nipe would have been iwo or three points st of
sotith, bt seconling to the Lol Colombus 1oy the course sotth-
sopthiwest, and the westorly ourront would have earried him
atill frthor wistward, il Messes Becher, Markham, amd Par-
ko considersd Paerto Padee ns thie frst anchornge on the eoast
af Caba there would have been fower incopsistencies to explain
AWV,

And this brings me to a staternent in Mr Murkham's interest.
ing paper that | wish chislly to consider.  Ho saya:

Wihon we warnuly apjdanded the close reasoning of Major's papar we
supposed that the question was ot length settied; but os tioe wient o
argpumients in faves of Gller islands continged 1o appiar, and an Amerd-
con * inbibgh diificia) position evin starfed a oew i=amd, contending that
Zymand was the lamifull.  Bat Fox's Samiand and Varnlogen's Maya-
gissiius 1hidel bt 4 ppphis] ot of eourt " wishirul farthee ﬂiﬂfhﬂuiﬂil, for ﬂl[‘f
both avote oi thie wags of Juen de ls Cowa and Hormer; on which Gion-
pahand als appernd. 10 Gs Glvions that they cannot b Guanalnd sl
themsilves o the = thiee s tod [t is porbgs needles e ondd Qo ey
dJor not answer b the deseription of Gipmshani by Colmmbus amd mect
nans of the vither regquiromenis

* Capinin Gustayus V. Fox,
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Now, if Bumana muost be dropped without diseussion beeauso
it appears on a map on which Guanahani also appears, Watling
islanid mist also be dropped for the same ronsan, for it ap s
with Guanahani on the mnp of B, and I, (ftens, nrd on at lenst
hadfwseore of other maps. probably ¢ontemporancous, that the
puthor has exmmined in the British Mussam.

But ot the risk of being * miad oot of court ™ mysell, T-ahall
attenapt to show that not only can Bamand be Guannband aod
itself, but also that for one hundred vears or more Samani was
Giusnabint and itself at the samo time.  In the first place, ot ns
look at the map of In Cosn ® {see plate 103 On this map it will
be obaerved that the name Samani may apply t0 any oue of
thres islands. 1 s about as near to Guanahant as either of the
others, though it is hardly possible to dedide apon which it is
hitended to apply.  Incidentally it miay be poted that the 1l
which a Cosa minrks Iaitl is not the one ol present bonring the
noroe.  That nume, in foet, has been transforred to the sland
Columbus named la Espufioln.  Moreover, the trunsforenes of
names o early maps was by no mesns an opeommon  thinge.
It Johann Schiner hod not carclesaly transforred the pame
* Purins " from the Spanish main to Mexico, instend of putting
the rightial * Larib ™ there, it i3 doublfol if the northermn part of
the western eontinent woulid have been enlled Amerdes.  An in-
aprection of a very fow maps of the sixteenth cetary will show
that the teansforence and reduplication of hanes was made in o
wholesale ninnner.

The mup of Herrern (se0 guree 1), upon which Messes Major
and Markbam lay so much stress; furnishes but little evidones
not found in the map of la Cosa, and although nenrly one hun-
dred years later, it is hardly more thano o copy of the latter,  The
most notable differcnee is in the shape of Guanahani,  The oost-
antl-west position by whicl the Admirmal deseribis it and which
it has on la Cosn'd ohinrt hie been ehanged to & north-anid-sonth
trend, Furthermore, itis no longer northesat of the dstand of
Someto, but almwest due porth, The iEland of Samand on the
mip of Tlerrery hos the same distunce and bearings from Sometoe
that Guanabinni bag on the map of Ta Ooas. Jist why Mossrs
Mujor and Markham place so much confidence in the map of

*Tha eritical part of this ey haw Doen ool Ty thas muthide, vopying
not only the outlines as fonnd, ot nserting their prones olio, each in the

plince §b deowpies oo Lhe original,
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Herrera ane canvob readily somprehiend.  Herrem wits netther
n eartographor nor s sadlos,  In bis time be was the bistorinn of
Columbas, but he had nene of the materiad thnl enabled Navar-
rote W speak e eetfioded, nnd Novarrote diseneds Watling island,

Among the mapd in (the British Mussim i one of more than
ordinney interest: it B ool o origina but Ha fidelity (o the
original is attested. It bears the inseription, *Mappe Hunde
Peinte siwr Parchemin par Crdre de Boned I, Boi de Franee” 1
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i genomlly referred to the third deeade of the sixteenth comtury,
bt from fentores about it that it 8 not best to disouss hre the
author i inelined to place the date about forty yoars later. At
all events it antedntis the map of Herrera by thirty vears— s
sibly Ly soventy vears 80 far as caty be learned, néither it
gentiiteness nor its aothenticity hos been questioned.  The
deaftsimnn had o delightfully unipue way ol convontionalbang Uik
const dutlives  Thete are severnl othor majm éxtant conEt-chartod
in the same moacmer,  This fenture 19 therefore not only a quaint
and artistie conventionalism : it heeomes o valuabile car-mark in
idemtifying the date of certuin maps.
a—Xar Gt M., ve W1 e,
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O this yoap (een plate 11} it 3s interesting to note e ap-
peneanee of the nume * Bahames " pnd * Guanima,” the Unat
il of modern mops. 1 hove seen po map of eariicr date on
which these names ooctir. Bt the mest important foatare is
the ot that here, at leabt, Smonand = ftsell and Guanshan also,
OF the plieing of hoth names to thy sume island there eun b
not n shadow of o doubl.  Compared with the map of Ta Cipu,
tho Gntlines of Guanahand aee geomebrieally dbo stmdlne to Widoit
questiondng ; twoteover, its position next to Mavaguana cits off
any furthor doubts asto s klontty. Tt i8 the Samanb of today,
anad tho Islands to the southwestward are the grodp eomprsing
Acklin pnd Crooked iskunds,

Now the queation a3 towhich island the name Samang belongzwd
hne evidently perplexed more thun ong cartogrmphier.  Captain
Fox, in his researches, noticed this, and his ondy error lies in
tho fact that he did not appreciate the importances of his didiov-
ery,  The sune porplexity bod many cartographors to apply the
name Lo the group now compirsng Crooked and Acklin islands,
Capiain Fox pives a List of maps in which the name dodges
bl wond furthy from the Crooled group to the present Samind.
Muost'of these hove been exammined amd verified by the aathor
Amone other mapa benving on the subject are the following:
whicl also inelnde many of thise mentioned by Capiain Fox.

Caliere b U Adrngre cofinioie mr ACosesTEe, e, 1 Bertios, Amsioe
dumn, 16102 The islend next Mayagaaoan b= mooe] Trigmes, s pogition,
thierefom:, 1= tint of Samanil.  Thi game b= the ene Lis Cusss spld that
B heia Ll Guanebani home,

Torarurw (st Tenoawrw, Abraham Crtelivs, Antworp, 1502 Goana-
Lutid gypopresirs Sen thie poomdthon it oevrrplos oot oo of Heooey T1, Samanl
iz appliod 1o Crooled grony  On o may by the seome aothor, 1500, Samand
pppears oext to Mayagusna.

AMoar o Nowrn Aseiey s John Sepex, Chardos Priee, Jobin Maxwldl,
ssoerraprhors o Tl prevssml Crookod grong b= mackad Samand o Keoolied,
Guanalivnd is a seprete aldaml

Ax Xeovuare Mar o Nowrse AvERteL; ats Aut e West Ixpie,
Emnn Bowen, soographer o His Majesty, 1555 Croolknd, Forfnoe, Aok-
P ansed Mgeenpnd forms ome grotje  Tis tle morthieast, Tn thie plositinn of thiy
prrwwitit Saaninh, ks Abwodsd's Ioowe  This nae is gleo given W Simnan,
s it s enrried today on the official charts of the Tnited States

AMPRICE SMTHE QUAKTY Ols PANTES, NOTA [0F ELLCTISIN L DEscig e,
DRy (intlor of wl,, osmograpliio, LHEE U Phis miagp Ssoissl g
nuxt o Mayngonna,
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Xorioaw Fhsvosoio e, Hleard Aboah, Amstendam, 1708 Crooknd groap is
lore nomod 1. Samand.

Eveaspes yax Wesrlvmow (lote dand place not pgiven) : Guanghoand
pod Samind appenr on Chis mmp gdteled o dstamlenone Mavarnana,

Capmes Geivamraritgees, 8  Auville, 1731-1784 2 The presseul grouge is
meirken] " Bamiang on Krookel "

Tiee Wear Ixora Avros; Thomaes Jeffmys, prographer o the king : The
presant Shsand b nimrked © B Terres or Atwead's Key, thie Sunand of
the Freneh.'"  Southwesdt is the Crobked gronp, ono island of which s
rrkod ** Bunuend or Orootosd islived, ™

Maror vom Damasas, Dolbide nmd Bunelis, 1344 On this map Guaina-
oo appeats tailor the pamy * Iste Xova'"

Mar or Tirn Wt bemaes, M. Viecher, Amstarilam, 1740 Guanehand
dgpmted tpder thye fitde * Satppnd or Hum isdun) '

This list might be considernbly extended, bt the quotations
wre syfioient to dhow that the name “ Spmeand ™ lias boon o sort
of homeless waif] hoving several timeg booh transfermed.  The
draughtsuan who matle the Heary L1 map evident]ly belinvid
that Saosnd snd Gosoalumd wers gpe anil the same 5land, op
he wonld not have so marked it; but bocnuse it wans & super-
numernry, other enrtographors attached 14t the Crosked grow g
S woe have Juan de In Oosa’s oo, on which it 38 doubifial
whothor Guiiinhinn] is {tself or not; the Henry IT majp, on which
Guanahani is cortainly itsell and Samani st the same time, anid
i soore or moreof lnter maps oo which * Spmani ™ 5@ applied fo
the Crooked group, 1t will be abserved, moreover, that Jeffrovs
rotains tho name in both ploces, calling Crookod d=land “ Samani ™
and the other * the Samana of the French ™ ; but when finally the
name * Crooked ™ was exclusively spplisd to the Bland st presont
Penring: the pama, * Samand " was pot buck in its old place, 1§
had previously belonged to an island Iving northwest of Mayn-
puang, and it was put baek there.  Tn other words, if the tusti-
mony of these maps-is worth anvthing, Guanahand, B Teeriio,
Triany, Aboivived. Congy, Jale Nowir ool Scinds aen one vl the saine,
il thak onie in the Guinnahoant of Colwiubie,

Boyond @ fow obssrvations ooneerning the secomd island at
whioh the sjpundron Iandeod, it iz not within the provines of this
paper to attempt tracing the conrse to Caba. 18 is helieveld’ by
the writer that the ideatifiecation of the second =land 12 the ebijef
factor to the Jocating of the rsl,  Somotime during the 1H4th of
Octobier, Columbing sailed southwestward for the lingest sland,
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which he thought to e alout five lenguos distant,  Ha renched
the tsland after dark, forin tho reconl of the 15th he fays:

I Tawd ' bewony wianding off, and on thie wight, fepring 1o come cleso to the
shuar b sielior, for 1 oonld oot Enow wlithie the oot wiis e Trom
sloede, wndd Btiudite kb dawi tooelew uph salls; and sa the istand was
wver e lesgoes aheod, mither, sovun, and the tide deminsd me; it wis
oo Wl | mstelinil sibdd f=land ; sl 1 el that thie side of fhe and,
whieds i townrd the Tshamd of Sun Silvador, fuss forth gaul sauth and Ts
tive hmgues I lemnethi, atnd the other, which 1 follomad, extomls st ad
wiesk aind edptains more Loy e longuaes ; awd, ge from this sl | sw
nootlier faeger ong o Phe west, T elywod op sails, Sor T Tl gone all tlag
disy until nlght, beeutsn I eonld fiot: have pone 1o the westorn cape, to
whiel T gave the e of the bsluod of Saote Mords dis o Coprgurions,

nonl nhoust sanset I anchored near gl caype.®

This secomd island Columbng asserts fo have o nortleand-south
side sixteen amd oo east-pnd-wost aide thirty-two miles in length.
Now Crookod il Acklin jslands—they are practically one +—
conform oxactly to this deseription, and there i not wpother
felunel in the Bahame urliipelago that does.  The porth-and-
aouithy slde of Creooleed dsland i thistesn ; the enst-and-went side
is twenty-uine miles; the distanes from Samund 1 the nirrth-
wastorn point o Crooked i=land is twonty-throe miles—224 the
lig eavs,  An export salling master could not somes nearer the
truth today thun did the Admiral, There i but one disérap-
ancy, nnmely; the Adniimts assertion that the side of the istand
toward Guanoon is the enst (Norto Sour) gide. As o matter of
fnet it 18 the porth ( Leste Oueste) side thot lies off Guomnalang.
Whether or not during the night, while standing off and on, the

* Hinteia tomporejailo ests noche con tepor de no logar 6 tierm 4 =ingie
aptes e bnomafiang por ng saber sl 1o dmibs e Hmpbn de bajas, ¥ on
mnaneeivendo caneit velas, Y ooun Ia B foeso moas lojos diodd oo Togons,
antes sy sdete, v o pren me delove; seris medio dis conndo Hegnd &
L cHivh b sl fdhS ot spuntln D, agunes ol Ja o piarte e T isln e Sin
Sulvador, s oorme Noote Sur, ¥ loy en elis el legons, v In ot ie vi
seandl anooorrin Lestor Ao, v hay en ol la oo ode diee legnae Y comn
vt fsla vide ulru v ol Chiiesbe, cnrprut b volns por wodioe toedo sl
dim fnsta moche, ponuo san oo podiorg haber andado o) clo del Oneste,
& s cul pat=e ndwnbire b dela de I Santa Matn Jde la Concepeion, v coasl
al pronor idol saegl acarim deld dbaloe dabo,

T The nnrrow gut that separmies them i= hur.ijg.' more than n tidal swale
or Eill, niob mire thun fnie or Bve fedt doup st high 4ide It bs invisibile
Trom the deek of & passing Vessel.
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stograimen bl worked the vesols <o far {0 the ehstward that
they were cff the east instowd of the north:const. is o mattor of
conjuoture: | ooy oo o md it tho ahjection and do oot atlempt
to explain ib away by guesses.  Tho same objection obtrudes
itself juat ns strongly in the considerntion of Watling island,  1In
spite of this ohjection, howover; there 18 not another sland that
for shape, dimenstons, distance and direstion so fully meets the
requirements of the log as does Crooke) izland ®
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Lot ua now examine tho elaims of Watling islhnd.  The onty
kanid visihle frore Watling that lies sonthwestwand is Bom Cay.,
Tt clistance from Watling is twentythree miles, and the conrse
st distunice conform to the reluiremente of the I"E' but Rum
Cry = only five miles inextent on its eastern and eght miles
plung itsa northern shore, Severnl writers have endeavored (o
show that the squadron passel to the northiward of Rum Cay
without anichoring thetd at all, basing thiir wreoments on the

* The fiorve of this stabomenl i apparmt when oo ooopares Ghe s,

wntlines pod velative boaring of the Euode, ns shown in fleam 2, with

thie loe. Ul S masge b= aleo shown the rodte o secendaooe whth Caplidn
Fox's views.
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sttemnd, 1 looked for the largest islind and determined to
make fur il." Now there ls only one other neighboring island
southwest of Watling, aml that is Long isdaml,  Morcover, no
purt of Loty fsland is vikible from Watling, Not only is it ine
visihile from the mosthead, bat it i about twice the distaroe
given in fhe log; still more, neither it slingpe nor s dimonsions
oonform to the deseription in the log.  Even the eareful Captain
bovher inporrectly trunslates the passage ™ corgué fos eolos, pior
aminr torlo ageal dip fosta i nocke,” saying, *1 mads sail, contins
aing on until night,” ete,  RBut mvﬂnﬁru vetaa mmeang W shorten
atil—nok to drowd on tnore eanvas,  Major eres in tmusloting
the same phesage, suying, “ I sturtod fur the purpose of saiting,”
ele, Usptain Fox notices these orroes anid fransiates the passage
correctly.  Indewl, there can be no Guestion about it, for it is
the reotyrnized naitien] expression in the Spanish langonges for
the set which in English is to *elow ap” '

Just why Watling island =hould have recelveld the sanétion of
w0 many anthorities i s diffionlt to understand, anless it i the
fiuct that thi= islnnd has two eather lurge ioterior lakes: b,
under any cireamstanoes, lakes are about the most transitory
foatures of tho earih’s surfivee, and the lagoon of low, saody shores
1= it ephiemeral it & fomsd telay, and tomorrow it hos dis-
appeared,  The storm which throws up n spit or walls in a cove
towdiy will just as readily undoits work tomorrow.  Aftor  lapes
uaf four hundred years the presonce or alenes of & lugoon counls
for nothinge, : '

It is fremly adiitted it o the foregoing pamgraphs the pos-
itive identification of Samané oz the first Tanding-plaos hos not
ey mnde, 14 18 belioved, however, that material evidence hos
et adided fo the question. 1§ s hanlly necessary to say thut
the testimooy of any one mop vousts for but little; bat thie cose
i= different when we take the gonsomsns of many waps, and in
future rettarches undoubtodly early maps will play a part sec-
o] only fn dmpertanee G the log, In elosing this papuit, thore-
fore, it 1= sugeested that thorough and systematic 4arch for evi-
denee woone early maps bo made.  Tn the post such gearch hos
always beon bighly froitful in its results ; there is no reason why
it shonuld ot be dqially froitful io the future.



JAPAN

By
1, W. STEVEXS

OO SRILOR OF TIHE MNPl CEIATION O0F JANAX

o Bvbrant of Address presented Bofary the Soctaty Ovtober I8, 180 5*)

The restoration of 1368 found Japan in o disordered and im-
poverishal condition,  The asamption by the Emperor of the
i_'l]_llh.'l.'i_ﬂ.l PHIWET and the relegntion of the Shogun to private
station woere not the resnlta of o suddeén omeate or of o hastily
planned revolution, The seeids of discontont had beeti Tong
sowis—the fruit wos Tong in matuariog,  Japan hed Heon olosed
to the world for conturics ; bat no people onn b ghot ofl eom-
plotely from knowladee of the rest of mankind, or from contaet
with the ideas of n progressive age. The government of the
Shogun wae n fondal despotism, o system ns comploto as any
that ever existed in the miuddle ages, surviving apparently un-
impaired toothe last half of the nineteenth century, It was o
government which had served o gogd porposs ot ome time, for
it bl qquiellisd aned | paetiisnd warring etions aod had given the
nnfion mueh noeded rest arder o wise, if a severe, fule, Bt
its oy of uselitlness was past ; these who controlled it saw the
threntening dawn of anew e, wod their wisdom hesame cunmng,
thoir soverity, tymony: 16 may be safely sssertpd  that the
Shogunate would have @ilon in any event, from infernal feoads
and diszensiones ; but stenngely enoagh the death blow toits power
was that event of which we Amaricans are 5o justly prouid—the
conclusion of the Perry treaty:  [E was this duwn of daylight
from the onter world which showed intelligent Jupaness how
thoroughly aut of touch their country and, ahoyve all, their form
of govornment was with the apirit of the age. 1t was then thot
the Little band of reformiers who were ¢hiofly instrinmental in

*The Fditors regret that spabe will not permit e publishing of this
wildrvss in full

REE]
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bringing ahout the great ehungs of '68 began their work. They
wern aided i messire by the ery of opposition to foreign in-
trusion which the conelusion of treatice with westorn [ ers
mmpedintely arouded.  Thore nre conservalives in all countries,
and the Japanese eonservatives of that day formed the Joi or
anti-foreign party.  Like skillfal politiclans, those who were
soeking the deatruction of tho illomisal nod unswioldly doal poy-
crninent avalled themaelves of this; as waell a3 OF all other forins
of diswontont and opposition, in order to Liettisr nootmplish thedr
preirpode.  The facts of history will bear me out in the sssertion
that, like wise statismen, they pormitted it to have no sham in
their pelicy when they themselves eamo into POwWeT,

Grlunde nt the frst acts of the Bwperor when bo assumed the
exeraise of all those prorogatives of which his saneestors hail been
doprivid for niore than three centurics and tell me, if you pil s,
whether the men whio guided and directed the sonnsels of the
youthful sovereign wero visinnary sehemurs or prietien] stafes-
mei ; whether they were morely Tucky spooilators trading upon
borrowed idens, or whethor they swere man who undemstood their
country and their counterymen and eherished 2 hopefal hat not
an whrswanilile or an lozieal ambition for both ?

One of the frst aets of the Emperor was to isgne an edict abol-
Whiing the laws against foreign ridigions and their propagation
atmong the Jopmnese,

The daimiyos or fendal chiofs surrendered their Refs to the
crowll and seéoopted in lien the bonds of the government ut
mmonnts, it should be aiddod, moel less than the value of thle
original holdings. This, it must not be forgotten, Wi an entirely
volantary act of selfahnegation.

The samurai or military class, whoso privileges, rgorously
seertred nnid joalotsly gnacded, made them the real masters of
Japon, espocially intimes of domestic disorder, like thoir ohieds,
the dairmiyns, accepted apitalizod pensgions instend of the rogalar
suppert to which their fealty ind their service had entitled them:
and I should add that the dangers to be spprehended from the
disoantonted and turhulent members of this powerful elass thus
thrown out of employment, sl in ey onses slly impover-
iwhie], were antieiputed and guardod againg by the passpge and
enforeement of o Inw which his proved itsglf the highest forim of
atatosmansghip. 1 refer pow to the conseription law, by which
wvery Japanese; rich wod poor, high and Tow, is olliged o serve
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i the army for s eertain period, and theveafter for o certnin foe-
ther timo to hold himself in repdiness for such service. The
wisdom of =ach o law, in view of a possille uprising of the
snmuini, wos signally provid by the serious onthreak which oe-
eitrred it Japan in 1577 The result of that rebellion set at rest
furever thie question of rule by o military clasgs in JTnpun,

The reorganization of the whole fubee of the publie adminis.
teation wis naturally the fiest enre of the imperial governmoent
The departients were dll establishod upon a now and an effective
basis. Foveign advisers were employed to assist in the work,
aind no effoet or exponse was spared to crente n system which
wouold be at aoee modern, practical and economical.

Time will not permit amd it wonld wesry you to reconnt all
that was done. A fow instances will serve to illustrate the whole

The zovernment recognised the imporbanee of wludation to
themmelves and to the mudses. A complets system of eilue-
tional institutions was estalitished in every part of the pmpire,
beginning with primary schools in every hamlet, theough mid-
dle, normal nml other morve alinneed institutions, dp to the
universlty in Tokio, Hospitils wore gndowsl, and espocial
atbention 'was piaid to edueation in medicine sl sargery,  Nor
wus any distinetion mude bétween the sexes, but schools wore
established for the eduemtion of women as well as of men.  This
syater has been steadily followed throughout, with only those
changes which experipnoe has shown to be advisablo and bese-
ficial, Thereare also a number of private cilucutional establish-
ments in Jupan, many of which hold o descrvedly high mnk.
Some of these are denominptional, established in the first plage
by foreign iissionary bodies, hot now axclusively undor Jap-
anesg coantrol, while othees nre sooular, the result of the lnbors of
men of high scholarly attsinmonts and consplonous executive
ability, _

I'n wll public works the government hns taken an sotive and
an onrnest intersst.  The estaliltahmont of milway and steam-
ghip Lines, of telggraph pod post-roads, and, in short, of all those
facilities which inersaso the ecomfort and convenience of the
nation, have been their constant caro.  The telegraph aml postul
systems are oqual to those of st countries, while as to ril-
wiws i inerease from 18 miles in 1878 to almost 4000 miles in
18 may fairly be regardel as n good resuld even in this country
of phonemona] milway developiments.

4T = Nar. G, Mag, vin, ¥V 18
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Nor should It be forgotten that n greal deal of the progriss
which Japan hind made in every dircetion hins been due we muaclh
to private enterprise an to government direction.,  The milway
and stenmship lines, for example, dee alioost sxausively under
the eontrol of private eorporations. The goverment has, of
necessity, takon the initintive in many things, bot oftentimes it
has beon morely to set an example which has been readily and
apitly fllowed,

There s anothor phase of Japanee devdlopment which is well
warthy of notice. | refer now o the newspaper press. The Jap-
anusy, like the ancient Athenlang, snd, way 1 add, like modern
Americates, are o people who delivht in hearing new things. It
need hardly bo adided thot the pres e 1o them, as it comes
a0 aften to us, to sapply “n long-fell want.” 1tz developmont
has been ttle short of minrvelows, and now it onrikhes like the
green bay tree, from the scholurly: periodical, the didnotio weskly,
the political daily, down to the poany dreadful, for whose ool-
umns nothing short of mordor aod sudden death arve it nantter
Many able, intelligent and patriotic mea are enlisted in the
manks of the pross in Japan, and they alroady exorcise n potent
influence upon publie epinion and the vonduet of palilic affiire,
The governmant hns deamud 16 neeesssary o establisly cegulitions
for the control of the pres—a syabem more allon to Ameriean
than to Earopican idoms, but one which expetiones s shown is
mecissary 1o the public welfire, and t that proper distinetion
petween liberty nnd Hoense to which a voutlifial hut an dnergotio
nnd n powerful institation like the press of Japan might on
occasion be oblivions,

The inhibitions of the press rogulations are plain and provise.
Their object 18 olearly statpd, tho presorvation of public peace
sl mornls, and restraint froms interference with affairs of state
whoere seotocy is b nevessity, such is diplomatic nesatintions and
the lke The pennltiss they provide—suspension, fne, and
tiinotr imprisonment—are not severs.  The heaviest ponalty of
all, the total suspension and contiscation of the paper, has never
beon inHieted. :

In attempting to describie the chatges through which Japon
has passeil and the offect which they have had opon the develop-
mant of the eountry’s resourees and the ineremse of national
wealth it has not been possiblo to omit some mentjion of the
political transformation which has been so notable a festure of
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hir recent history,  The one stands (o the other in the relation
Of entisde to offect, and what the future may have in store for
Jupan depenids not a Hitle npon the harmontous development of
the governmintal systom which was adopted whon the empire
eiperinsd [rom 1t8 soclusion

O Moreh 14, 1565, the Emperor, in the presence of the court
nohiles and fendal lords, made solemn opth that from that timo
firrth the government wnd the people should nnite in the develop-
meent of the national power, and that the administrtive affnirs
aof the nation should be decided by public defibemtion ; that
envonnigement should be given th all the pursaits of lifi; that
nll abizes and evil practiees should be ahiollshed amd the eqni-
table principles of nature should b the raidioge star of the nation ;
thut wisdom should be songht in all the countries of the world,
nndd whatevor was good aod right should he adopted to strengthen
the basis of the natior] and the imperial power.

The solamn obligation thus voluntarily assomed by the raler
of o eoantry whose predecessors had exercised despatic power
furnishe=s the kevnote to all that Japan has since ascoomplished,
It olearly foreshadowed not alone the changes which nmedintely
fillowedl, bt the eonsunmation of ull thoss changes which took
place when in 1500 the Emperor estabilished a constitulional
fiorm of government. 14 will thie he seen that this final resald
wae aobijoved pob on the impualse of the moment or in copse-
juciics of any politiodl exigemey, butb in conformity with d plin
adopted front the Heginning.  That plan was consistently held
in view and systemntion]ly followod from the ootset,  The stnlos-
men who ander the voperiol will guided Japan's destinies then,
somof whom are still the trusted ndvisees of the emperor, wisely
decided that the immeliate establishment of parliamentary in-
stitutions wns not pmeticabilo ; hut steps wore taken to pave the
way for such institutions by extonding the rights and privileses
of the people, most notably by the oreation of the prefectoral
punid obhier [ponl assomblios, whinh exerciss o corinin dogren of
control over loonl affnirs.  These and other similar Institutions
were deslpned to edizeate the people in the practics of self-govern-
menit, nod thoy wers in active oparation a nomber of yenrs Before
the first immporial diet wos opesd.

Aftor the resignntion of the Shoguan in 1865 thal office wns
abolished and o comnetl of state was oronted, to which the Eme-
prerioy ponfided the direction of public affairs. Severnl changes



198 B. W. Stevens—.Japan,

in the formation of this council followed, until in 1885 the
prsinl exeoulive system wis adopted, I consiste of w cabinet
el woprivy coumeil. The former, presided over by the prime
mitiistir, is composisd of the ministers in charge of the executive
departmernts, whoare directly respinaible to the Eagoror for the
managemiant of their offices.  The funotions of the privy eouneil
nry purelv advidory. '

The diffsrent prafoctores into which the emples s divided are
under the charge of governors, appiointed by the Empdeor apon
tho recommendstion of the minister for home affiirs,  Tn sach
prefecture there is, as I hove alrondy stated, s looa] assembly,
which eodperntes with the zovernor in the managemant of looal
aflnim.

Thie imporial dint i camposal of twoe honses, a honse of poers
anid a housge of repreentitives.  The former body consists of
menibers who hold office as g hereditaey Fight ; of & certain nom-
bt whe are eleoted by the different arlders of nobility which ane
not entitled Lo seats in the house, aml of § certain number ap-
poitited by the Emperor.

The members of the house of ropresontatives are electod directly
by the poople. A property goalification governe the exerclso of
the elovtoral franchise,

This, in brigf, i the exenutive and legislative systom now in
forge in Japan., When everything is taken into necount, it may
bee saiel to have worked smoothly and olliciently. Sinee the
awdoption of the constitution and the estabilishment of the diet
there hins at times been o srent deal 6f politien] exeltemont, but
thropghout every storm of this kind there lus been no attaek
apon the privileges of the peaple, o thought of an nsanlt upon
the futdamental law:  The constitalion hins bean sorupulonsiy
obseryed, wond eich struaele betwesn the exeontive anid tho leeds-
lative braoches of the government has boon oarmod on within
the lines definsd by that instrument.  Such eontests mre Tnevi-
table where men strive for politieal supremacy.  In Japan they
afford o useful yemt for political passions, and when, in time,
party prinviples are more olearly enuncinded pnd party lines
more sharply drawn, thetn is no mason to) lelicve that parlia-
mentary government in Japan will not sohiove all that was
hoped forit. The fuet that in Japan, even from anoient tmoes,
n system of local self-government in Wween ard village sl eaeal
distriet wa coneidod by the govarnment and jislonsly retained
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by the people affords perhaps the hrightest angury for the sme-
o= of self-govertmmuont in Japan,

The syslomatiztioh and oodiffeation of the laws of Jopnn wis
ot of the st earis of the governinont after the restorntion. Tt
wiz their wish tosdopt thom sa nearly a8 possible to western
models; Al oruel and  onosual] puoisbments have beon long
ginen abolishiod, and Japmn has today o body of codified’ Inw
buzed apon the best models. Al of the eodes are in suceessinl
apermtion, with the exception of the vivil code, which has alrendy
beon promnlgated, but hs for some time been' undergoing re-
vision at the hamds of o commizadon of experts aml will 2oon be
Pt in aperition.

In equal measure the julicinl drgnnjaation of the empire hns
boen mnde the sulject of eareful stody arid thorough reform.,
[n 1572 tho Japaness judiclary waz made indepeindont of the
other bmnches of the government, and coortsavore estabilished
prosided over by judges who performed no other fupctions,

Ten yoears o n systeg of competitive examination for nppoints
ment to jndgeships was introduoed, and has ever sinee beon in
sueoessful oporstion,  The constitution tsell provides that jurie-
diction ghall he exercised by the courts of law aceording to law ;
that the onmnisstion of the courts shall be determined by low ;
thist the judges shall be appointed from among those wio possess
the proper gualifientions aceording (o law, snd that no judge
shall be daprivid of his offiee exoept for mistondaet aml by doe
provesk of Tnw, A stitute passed for carrving these constitutional
pudrantess into oMot and providing for o eomprehensive aod
conipleti ronrganiztion of thi courtaof justion has been 1o opiore-
tion for more than four vours.
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The broadening fields of homan knowledws have chnnged
thelr very name in the oynlution that has been wrought in man-
ner, s and extent of lewrning, reseirch and study, Weo no
longer sny scinee, but instead the seieneen Fram time b tiine,
a# the aeprepntions of fundamental data and pecompinying (i
cussions have beoome too divergent for vasy comparisan oF too
whundiant for Individunl assioilotion and reciptivn, they have
biean divided and subdivided fimst into bnnches and evontualle
L0 ESparnLe Solenoes.

It 1s only within the early part of the presant eontury. how-
evor, that associations have formed for the study of geowmphic
jrrobitems, and yet more recent is the elaim and belief that svoe-
mphy iz no longer an anapprocistod hantmaiil of history or
seology, but rather an whlo:hodied mwembar of the sclentific
Lot

At thiz time, then, it is fittinge that the gimers] suljeet of geog-
raphy should bo very briofly reviewod, vspevinlly with raferenoe
Loy bt preoguer prlace amoniz the scioticos, Tt enlarieed soope bn the
seretind aniversitios of thie world, and the rdical transformation in
mitthods of stody that makes it a scionce mther than an aceonm-
plishmoent,

It 15 fwenty voors singe Germany, first of the great nations,
awole to the value of sound geographio study. Previously
tatight perfunclocily as an adjunet to history, zeogmphy was at
that thoe honored in ong of its great univessities by o sepaento
chair.  Such were the resalts from this field of escanch, previ-
onsly neglocted by the other anenees, that other aniversitios
specdily followed the example, amd ot present fourtem of the

|20)
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bwenby-one Gorminn aniversitics havo profesors of geography,
with anbual saluries running as high 58 two thogsand dollurs,
Now the tendanoy 1o sopents history and geography B8 general,
sl fris Intter seienoe B8 not only compulsory in Gormany, but is
resoEnized a8 of equal value to history, nataral science, physies
mndd chemistry.,

Gieogmphy has wezomed similar importancs in France, Bel-
gingg and ltaly.  The last-nnmed country, hesides imposing pro-
fleieney therein as essential to the degree of Phe 1), has sstab-
lished twelve professurabips st its groat seats of lowrning.  The
evmmeryative nniversities of Grest Brituin, viewing moderm ten-
dencics with distrost, slowly viahled to the inevitable, and while
Cambaidgy deoided some ten yers sinde that, among other uni-
vorsition; teachers to b appoaintod thore should bo one in i -
raphy, vet af d8 ouly within a fow veurs thit Cumbiridge and
Crxford hnve formally appointed geographic renders or lootirors.

Tormerly the fell of geogrmphy was andoly restricted Div
assoviating it with geology or History—a proctice happily waning.
Now the pendulum swings to the other extrome, and there is on
the (et of some enthusiasts a tendency to undaly extend jta
limit 80 us to eneroach on the domsin of sther brnnolies of soi-
ehve,  The sepanite solenoss necessarily overlap, and no sharp
line of division éan be dmwn that will find univers] acosptation.

T iy opinion, geographic solenes should e restrioted to the
surface of the earth, with its suporincnmbent or attsched objects
and atterddant atmospherie phenomenn, which am o b oonsid-
eridd, both in their interrelations with the et and with eiech
other.  The evolution of the carth’s surface pertaing to geology,
bt the distribation over the surfuce of the earth of inorganic mat-
tar, whather in the shape of pgricultural seils or other forms, with
industrinl possibilities, pertaing o geography,  Similarly the
distribution of existing faanus snd foms is zeographile as far as
these in any way affeol mankind, while thelr elussification and
detailéd study are botapienl, biologien] or siilogical. In like
matiner othor physicdl sclenciés either touch or overlap that of
peograpliv, the same closs of data portadning to different branches,
aceording to its interrolation with man ' or it bearing on non-
gepgraphic seioneis,

There s noguestion that geogmphy, when property tought, is
nol only o diseipline for the mind, but it also furnishes 2 sto-
ents with & body of information both intercsting and valuable.
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In ite eomparntive branches it troing and stimulates the ntol-
lectual Beulties; by its enntact with nature it develogs the pownrs
af olservution awl reflection, and o its inveatizations it offers
enille=s opportunities for promoting clerness of expression and
loglenl methods of conclusion. For professional men its storis
of knowledge reganding othéer nations and sountries browden Ehe
miml. T morchinta the knowlsdige it affonds Is ndisponsable
whon ehangod conditions oblige them to sook foroign outlets for
thoir wares, Its utility is even more appacent o statesmen anid
legrialntors, whose potions control the destiny of » nation, which,
through their geogrmphic ignoranee or knowledge may be led
it humiliating and anfavoralile eoncessions or mny reap mite-
rinl sulrantnges at fuvorable opportunities.  Te the tiller of the
enrth it offers materinl sdvantages in its alforded knowledge re-
mieding the influsness of glevation, axposiee and sail, as shown
in the natural viegetation or cultivated erops of yarfois coundrios.
To tha investignting sclontist it presonts 4 woulth of ansurposssd
mistorial, almost untouched, it may be aaid, rolative to the distri-
bution of permanent and tronsitory fons and ora, and in pegand
to its othnographic data and socichogio comiditions, so often af-
fected by man’s dopondence onthe resources of the soil,

It has been objedted that the addition of anothor sdlence to
the alresdy overladen course-of our greal universities is o he
deplored, sinee even now Hwe fls for o complete course.  This
was 4 valid objection a quuarter of a cestury since, before the au-
thoritivs of the grent eduentional institutions of the world cume
to reallze that the field of hwnoan Koowlolge had =0 hrocdaniod
that the sciontist of the future must be n gpecialist. Now the
initintion of selective oonrses gives opportonity for additionad
departments of ssience, hitherto noglevtod or ignored.  As man
i# the domineting spirit of the ewrth, s0 the study of mwin s the
highest and noblest of all pirsuits,  Tioe was when the dead
languages and ancimt history —the forgotten speoch and vain
aetions of vanished nations—wore the heights of secular schio-
lustic ambition, but with advanced civilization there inevitalily
developed w necessity of formulating and moastoring sueh of the
unturnl aciences ns mingster tothe growing physioal noeds of
tankind,  Thoe strugele between the huninnitios aod the natueal
geiohves 18 practically past, vach sinintaining it fraitfol Geld of
psofuiness,  We binve come now, however, to anothor age, to o
higher stage of civilization, where the beotherbood of man is
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preaictically estalilfishusd, wpom o low plane, be it granted, =5 that th
lowost teibes ahd highest communitios wee loxteieabibe unitol,
A an illustration eonsider M barbiaeons aid Tately cannibal-
istic tribes of the Congs basin, Sxteen yoars ago unkonown to the
worhd; five yonrs liiter their future destiny doliboratod on and in
a menstire iecided by a congress of fourtoon grest nations.  Yet
ngiin, and only a wear since; the vast industries of this grost
fikion, with their il‘{‘.‘-1]"|'lrri finaneml interesta, alimost cotaplotoly
paralyred now single week by the telegraphic announcement of
an areer [l_ﬂﬁl!‘-ll |!I:.‘ the board of conncil of n fountry lyeelel by
tiany 4o L vl heathonlsh,

These condittons emphnsize the nlremly assnmoed Lin psttinnise,
which, it may be wdded, will stemdilv dnoroass, of sueli braneles
of seienoe as illostmte the mardopendenes of the homanities
and natornl sowenees.  In other wonls, of the Intermotion which
Ankes place between man amd his physieal envirenmont.

O of the mast Tmportant phases of geogruphic knowleilge is
that purtniniigg to commercinl Intorests,  Indead, a0 indofinite,
unsatisfactory amd inpecessilile have beon the fuondamontal data
on which rest the suceess of axtensive enterpriss thnt, in defanlt
of nuthoritative geographie departonts in the groat aniversitiz
ol the worlid, the business portion of bugge sommercinl eommnni-
tics have beon obliged to onminize boreaus of Wnformation oo
comercinl goographic sorietivs for the purposs of collecting the
witdaly sopaeated data pertnining to thedr specinl department of
pomneree. o the United States the bk of speh data leas very
mintetinlly retardod the development of its forvign export trade—
a cornlithon of ﬂ..fﬁ].il'.'f so ohvions andd ﬁﬁﬂ‘hltmrliﬂ that the ﬂ_i!'l-'l'ﬂ'l'lli
sovernmont had by consbmined’ to atternpt o ronedy for the
evil by fisifinting sod continning its valuabile and highly appne
einted ferigs of consnlar reports. o Unfortunately, however, many
of olr sonduls anter upon their duties in various stages of igno-
inge a8 10 the underlving prineiples of commercinl geogmphy
sl cotinneree as represotibed by widel v separatisd and dissimllar
eountries,  Lbregurres g mind tined n geormaphic resiuirels to
breaf thie i portant and varions aspects of commerein] godemplhiv,
Thiy soaceessfil performuneo of such doties invalves o knowledge
of the leading industries of each eountry ; teshnical familiarity
with the raw material used ; thorough knowledge of such faotors
s Al methoed snd eost 0f Bative labor: local oustiving:; trade re-
strfetions ; facilithes for tensportation ; hindrnees and advan-

F—Nar e Madg, vime VI, i
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tages of trade rontes; navigation conditions, such e port |'|u|_ul*
entianl vhorges, Habternge, ete ) custom duaties, both export and
iniprart s loenl trade methods ; the charmoter of earpeney and the
poonlinritios of exelinnge.  As an illosteation of the value of tn-
formkion on tha Jast-namaed puint may DEoentioned Stonles’s
distnpy mt finding gold ooin the only money rosognisad ot Zaps
zibnr, while his gold sight Lills on London or Caloutia were nego-
tintod ns o fnvor ot thoe enormons diseount of twenty per cent, It
may be said tha elsewhers in Africa the friemds of the white
metnl predmminate, sinee in Abyssinia the Marin Theresa dollar
(or Ave-frane plece) of a cortain date—I1759, T beliere—is the anly
el Frent tpney, o loet which serigonsly thmﬁlrnml the suceess of
the AlFs=infan cumpaign until the Britieh government supplied
Aunktrinn allver tis its supply deparinient.

The extonul of getgraphic scietite neécositates s division
into diztivet branvhes, which, by commoen 'consent, inolade, fArst,
mathemuationl | seoond, physical, and, thind, political geoarapliyv.
Among other suggested divisions are classieal, climatologieal.
historigal, ete, whick, in miy opinion, sre inadvisable, exeopt o8
strictly sabordinate divisions for special purposes.. Other various
and sugeested  divigions of seonomic, romimercinl, industriad,
hvidrogrmplie and elimtologeal shoull, in my apinion, be com-
Liine ] Lo form afourth iiﬂmrh to-bie known as economie googrphy.

Mathomatival geogrmaphy concerns the figure, alge and motion
of the earth, its delineation vn charts, ol the determinations of
ite loenlities by astronomical tethods,  Researel and iusteaetion
incotingetion with this braneli should bodr especially on the
technology of geopraphy, on the principles and methods of car-
togeaphy, and on saoh instremenis;, moethods, obe; ss are indis-
pensnble to the correct deternsinntion of positions.

Political geogmaphy eonsiders jhe earth as divided into separate
countries or states, the various mathods through which these
stitos subsisd and oxist as independent or subondinate govern-
ments, together with the pifilintions nnd repagnances shown in
their intercourse with other statee.  Under politicn] geogerphy
shovhl bis studied the existing laws, nuwel fnstitations, socnl
arennization ol medes of government of dilferent countrles,
togothier with their domestic and Tobelgn polivies; with the enst.
iy resubte at home and extroneons influones sbeoad,

Physion] goography setz before us the charncterdstivs of the
surfivee of the earth, and in its aotitety prosents s comerets ides
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of the wonderiul finess of the earth for ‘man™ habitation ol
workshop, It includes the distribution of the animal, yeszetal
and mineral kingdoms ; the stmospheric phepomenn ; the limits,
forms and movemonteof lund and water and their intermdations.

The hrowd field of physical geography i= of extreme practical
i-‘rnwﬂ.iﬂﬂu as furnishing n vast sreay of gnowledes not anly in-
h!ru-ll.ilia‘ in H=ell, hut aldo ne rl:lil"l‘l[‘l-l'l:'}'llrg the :I'1|,|1.|Iu||u-n1.1'| preeres
o which necessarily rest the altimate conclusions of econmnie
peopriphy in e eforts (of the pocfect evolution of mnts mnterial
intorests.  The eourse and degree of permnnehey OF the great
purrents of alr and den, the iotensity e variation of the jim-
porthnt fuctors of elimate, the distribotion of min sl soow, the
prevalence of storms, the diversifications of land sarfees anl
openn beds, the extent and relation of navigable wators anid
pmeticable rosds, the habitat of funnee and the distribution of
florns uneful to munkind, and the ethnogrphic charoteriatics of
ditlrent pations sand s are the most important subjocts that
it Mmrnishes for stady and considerntion.

Eeanamie geogmphy—which musy e saiil tie Be the somparm-
tive trentinent of the politien] and phydich] mnehos—owing b
its prietion] boarings, is the most nportant pard of this science,
sinee it illusteivtes: where, when wid how the latent tesoureds of
the exrth may be most advantageonsly exploited for the bunefit
of mankind. It involves o knowledge of the natural resources
of different roglons, of trapsportntion routes, of patwrl olements
that militate against or are fovorable to special parsaits or d ps-
trios, anid of numberloss sorial conditions that may affedt the ini-
tiation, fll."l-'ﬂhl;:l!i-lum or eontinuaneo of any nisterial enterprise,

In eeonomite geosraphy effaris should b mde to supplemcent
the aooumulated dats of politeal and physical geography by
apotinl study of soll, clinate, trde routes, minernl wml n-.-:-t'lul
doposils atud agpremutions, {eansferenicr atd declimatizntion of
plants and animals, mw lndustoal materinls, industrinl ajipll-
atces, inancial methols, trade restrictionsrace peojudices or
pecnlinrities, and other elemenis ealealated to nssiat in the proae
tienl enfution of the problem of brineine the producer and pon-
symor into such relations as will insure the preatost possible
henefit to the world.  Preblens of thid chameter ofler onedless
el attraetive ieins of cultivating the intelloct, siiee the powers
of thought sre peoessarily exeroiied and thy feultivs oF observi-
tion stimulated.
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Ton years oo our Commissioner of Edveation was askod hy
thee Royal Geographica] Socioty to give information sstting forth
the copdition of geographicscienee and its applinnes in the
higher stitotiogs of lerndme o the United States,  The infor-
mpation sought was promised, but not fmoished.  The answer
s regatds nearly every colloge or universtty mizht well Eave
bty privra plieased from a stoek army story of the officer whao
wits ikected W repirt on the morals pnd mauners of o dian
trilis he el visited. Mo torsoly said 2 Mormls they have none
atnd thele mobners are diggustiog."  Soscientific peographic jn-
atruotion antil latoly has beoty proctically wil amld its applinnees
obsuleto and deflviont as [mr ne the United States 18 conoiriml,

1t shonid not be onderstomd that geographic fessareh, or even
gonius, has besn waatiog in the United States.  The elear-out
ibens, koen researchis, vivid portrayals and luoid reasonings of
Ciiyot have done mich to mise the level of physioal geography,
The most dtriking contnbmtion by the Unitinl States to the geo-
graplie bonelit of the world was that whers, a8 Humbaolilt said,
i new goience wis ereated through the gemios of Muury, whose
diseriminating mind gnve (he original impulse o that speoinl
branch of geogmphic scienes now known gsocvanogmmpliv, s
invalunble svatonn of charts Girst delineated together as o unity
gronb ocenh edrrents, eomsthot and varahle winds, rogions of.
storm ood ealm and: the known whaling grounds.  Fow apjine
ointé the onormons practical outcome of ."||'I:||_u:r’=| labars, which
have saved o mankind tens of milhons of dollars throngh the
shortened voyages of its commercial transports, which in tens of
thuusinis, weave and rewetive aoross the seas the weli of oom-
wierehid fntereonrse ssonthal b Buman proiress and prosperity.

Mo frvguently the reverne side, that of geographie inornes,
b prestentod itsell to the attention of mpn. with is inevitehle
truin of futile enterprises, wastisd offorts and rolned fortunes,
Now It is an expumsive governmontal oxperinient, foredoonie] 1o
none-stcoess with ks enforeed and hinsty goueralizations, bused
on insufficiont or incorrect datng pgeain il B oo oommercial entor
riEn, & gerent anal, an mrluut.n:l.l seheme, o commereinl ventors,
iitisted under peogrmphie vopditions - that forecast inevitahle
failure. I it is not an offivinl, sqpuandering tops of thousands of
dillars in sovumnlpting for huilding purpeses steamn snw-mills
and bondies of skilliad wood-workers inon tresless reglon ahonnid-
ing in builiding stone, it is o host of woneyed individusls buy-
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tngg worthless land on prophesied posstlillities, which a eorsory
lenowlindge of eonomies or even physieal geogenphy would au-
thoritutively disprove,

A word relative o what inniy linve thounght to He the prac-
fieul if not the whole of geogrphie work, explomtions aoud thelr
ireet o indired! result. Clianecellor’s vovage to the White sei
rofiprel imiliions from the Museovy trade for England,  Hudson,
Cook, Boring aml others mude vovoges anid disenverios that po-
sulted in equally important additions to the wenlth of the civil-
iged world,  Fxplormes by the seom have affected the course of
traide and inflnenced the onwand march of homan progres, |
have already alluded to the astounding rosults flowing o
Stanley's Afriean work, which, from the nature of ciretmastances,
can never be puoalleled,  There will be vesults of s small valoe
froms gesgraplaie field explopitions in the near futare, bt it ooy
bie admitten], a8 0 whole, (hat the daxs of great results from gin-
gruphic disdoveries aro proctically. post,

We mist tarn, thon, to the higher field of goographic resenrch,

i which oompuarizon and analys=is play the most important part,

Hovall that feoro o handful of dried plants the botanist Hooker
outlined the extent and geneml physieal conditions of an un-
known land ; that the goologst Heor inon fow soore fossil plants
resnil the fddle afwondrous elimatie changes that the aretic ro-
wiond bnve experineed, and that g geoprapher (orecast e sredd
plateay of interior Alriea years bufore b= exidtence wok demon-
strnteid to the satisfaction of the warld,

Even higher studices, those of eoonotnie geommphiy, awnit the
i A0l wenee of solontife trentonent to vield fraition of tre-
retilous import to the fotuee, by forocastiog the tendencies of
imfustrl progress as affectod by the devolopment and tronsi-
tion of the venters of production of the mw matorinds aml their
interrelptions with the great centers of population,

Stich fields offer most prospksing feitlts to investigiting sid-
enitist=, and dmone thioso whowill map meputation theesfon Jel
s hope theee will be many from the runks of the mambors of the
NATION AL GRRAPHIC BO0iETy.
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Fhe Kliealusthan o wis the diwn of the Lirth of the supromaey
of the Fugli=h navy, which was destined in the seventésntl and
vighteenth conturies to sweep the seas of Spanish, Dutch il
French navies-and destroy the commercinl monopoly of Spain
in the now waorkd,

Foramostamong the Eoglish to attack the nttemptesd monoply
of Spadn in the Ampricas wnd the Bast Indics were Deako aned
Uavendish, who, with what today soom ridiculously insutReient
arinaments, shook Spanigh pelde and concelt, and captured the
fibulous wenlth they venrly zont in galloons to the mother
cor iy, |

I BT, under the kusploes of England's quesn, asilont portier
annd sharer in the expeatind booty, Sir Franels Dreake suiled from
Fnglwnd to rail the Spanish colonies of North and South
Ameriea.

=ir Francis Dimke was one of the boldest buoeansers-and navi-
wnbiors thut sver dafled frorg England @ e was every inoh nsnilor,
O infinite bhmeary, skill and self-relinnce, e sallied out to shear
the wolden Hoeen g0 lang the sali monopoly of Spain.

Judged todny by the standand of present acceptad morality,
Denke’s noval campolgn wis bot p shade ghove pirmey, 1t was
conrquest and plunder, with no protenston Lo discavery o eom-
meroes  Whial it achieved wis merely ineidental In bis plans of
oecupatien—a mingling of chivalrie Bavory with o modieonm
of religions forvor.  One Flatehor, n elergyimun, was lis chaplain
anid wxhorter, hut was pot & vory senlous workman in the vine
yard of the Lord,  Fleteher anil one Pretty have both left an
elabumte serount of Dirake’s " res gestio,™ which ‘in main faets
eormespinl tolerabily well,

Sir Francis Deake Owhom Fleteler ealls onr Admiral ), having
raided snd plundorsd i west ovast of South Ameriea and of

(i)
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Contral Amerion aml Mexico from Chili o Goataloo, capturing
ahip, towne and great treasures of gadd, silver and plate, spread-
ing o meign of terror in that whole reglon, reachetd af last the
prort of Guataleo, a haven s ahord distanee west of Tehunntepuee,

At Guatoleo ™ Dealee, knowing that the whole power of Spain
wis now eronsad and on the gud vire in the South ses, ol that
the return route by the strails of Magellun wis too dapgerous
el tnesrtain, both on account of dilhenlt navigition and cdrtnin
attack friom Spanish Heots, boldly reqolved to refuem o Eogland
By thio Pacifie ooeann, the Molocens and East Indies; ond the onpe
of Good Hope, n longor but a safer moute.  Leaving Chuntnleo
well loaded with plunder, Dk safled northwestwand instond
of westward, Lis trus course, some 500 leagues in longituwde, and
tor e 1A leagues in all, *antil we sune into 427 north
lntitude,"  but Pretty sava 457 of the pole artie]

Althougl Fleteher snd Presty differ somewhiat in thar secount,
hoth ngree that the cold for theam was intense, aflor their long
stttise o the Leopics,  Pretty save “oarmen being pinched with
the s, eom plained of the extroniity thoreof” while Flotehor
pitlidly snve, ™ they seemed to b in the frogen gone™

O Jume & our militant chaploin says: = Wes wore foread by
eontrry windes to ruone in with the shoare; and s0 east anchor
in a bad boy,”  Here the sold continning and, as Fleteher calls
them, “ vile, thick and stinking fogges provailing,” & they wore
unalile ty rémaim, ot were foresd te g0 no farthse north,

Curionsly enoagh, at this point of his nareafive Fleteher seoms
b hiwwe had . hls ind ar his memory much aflfectead, prolubly
by the ploreasid * fopges)” [or in the next pangeraph he gravely
tells thot this bad bay was in the héight (letitude) of 439 north,
ot far fram the entriges of Papet soond into the Pacifle ooean.
o if Fleteher js:vormct in his stitement s= to the Jatitodes:
goined, ten from June & to June 5, 1670, Drake bad sailed in
three dnys (i® of latitude, or over 400 miles; or, toking Protiy's
estimatoe of 5% aome 250 miles ; but when they concluded to leave
this lpenlity mand return south Wnﬁhiihrayﬁnllfm-hl thie const, whioh
b cays wab ressonably pladn, yot the hills wers covered with
SO,

" Workl Enootmpessiid, by Fleteler,
¥ O, L

§ Proetiy"m narmtive or journal

I Waorhil Eneosmpasses],
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This, retaridng with * propations windes,™ onr clirieal e
rator tells ta it took thewm to Jeine 17, 1570, to Fench i L oot
tho parendlel of 387 30° nioetl Intitude, * o cofverjont and it har
broogh,” a8 Floteher enlls it

We can sy here that Fetoher's buy, with the “ vile, stinking
fogees,” which he says wns in 48% porth Intitude, must be con-
sitlered as an error made by him in plaes of 43° latitude.

tirsenliow, in his disdtission on the Oregon guestion VO FE i,
camments on the diserepancy of tine hetween Denke's mpiid
Journey northward and Hhie twelve days’ time it took the Admiml
to suil back 1o the 557 30" point with favoring wind.

Prioe, it his Collestion of Vovaees, i will Eicwn English work,
plainly siys Drades 'wont to 49° north latliade, then sailed back
south to 45° latitnde,

That this is no surmise onour paet as to wind and wéathor,
Fletoher himself says the buy was o most uneoimfortable AprOL
for them, and they were driven south fo find a better place of
auiliorage,

After eareflully eomparing Flotoher's and Protty’s narmatives,
it iz evident Deake landid =omewhere on the coast of Californin,
but where, is the poink of diseassion, Wiwh,-lntﬂ_ﬁﬂ. W 0T
sider the eulll and frost experionced by thew, the ot fusion uf
latitudesd given, their northing aud abirupt return, we cannob give
much wolght to thoir Iutittdes, talion in the stovms nod finarw tht
bt that const, sl that their obssrvations and dead reckonln I
were oot even close approximations, vor ean we Teliove such o
magnifloent by and harboras that of San Franciseo coulil huve
bewn #o slightingly mentioned by Bim in the way he nrrtes, so
that tie * fit and sonvenient harbor and fair bay ™ conld not he
the bay of Ban Francisen,

Hl':a"'ﬂ.l'lt. i-ﬂ Il.J-fl ]'“.‘l'l.-hr_y af Ll Unitted :ﬁfﬂtnﬂr rﬁg_.:“m thﬂ- 1'11*.,'_.]'.-
able location of Prake™ harbor on the const of California, and
gives frotn Hondius a np of hi= anchorsge, which has 4 strong
resemblinoe to Bodegn by sod Romaneofl polnt, now known s
Bodegn Tiead,

Winsor's Nurmtive and Critical Flistory of the United States
voters Inrzely and im erestingly into this subject—4 rSamé of
the argument: sdvanced on this mooted point—adding to the
hitherto seanty cartography of Drake’s discovery a copy of Duid-
ly's map, this Arano del Mare.  Dodley’s map wo think but
little elucidates the question, It indicates cortnin boys nnd
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falnnds hetwesy the 38% pgl 309% north latitade, one of which =
callwd the Lny of Saint Michael, the olbor Forto dif Noeva Allidon,
whidl, nside froan thelr apiprocimntion to the 357 and 355 307 L.
tude, poguira comstrnelive ingitation o eall Bodege bay aml
the port of Snn Franiico,

Profisssor Hale, in Winsor's Nacmstive amd Critical History,
hint= that it may all be the work of Dudley’s imazination.

The map of the coast of Californda, derived from Father Aeosta’s
worlk, in Angel's Mémoires Gevgraphigues, curiously sesembles
Duilley's map in severnl respicts.  Bahia de Pinos can be takoen
ti roprossnt Monterey Lay, and Cabio de San Fruveises ss polnt
San Py ton Gillow islands (st Ly ot frther strotels of b=
inntion cin be sapposed to tepressot the Famallooes, while e
Biliin do las Telas o the sanie lHnes repiesonts the sappoged San

Franeisoo bay, ifsuch was suppossd toarxist i the sixteanth oon-

tiary 3 bt is Cabo de San Frameiseo o oo imposed on thiat bad-
lanid after or bofora Drake’s vorage? We hope that Professor
Davideon will throw some Light on that name in his faither
prutnised collation of Viscaine's survey ; bt Jinm’l.lt: Tk ik
of ilite anterior to Viscainos oxplomtion. We wone inefined

fiest o consiilir (hegrotip of islands besween Cabo (e Sin Fran-

eiren and Panta de Sardine aa repreenting Cabrillio’s diseover-
ies, bigt thelr distanes from Monteresy bay and their position
toward cope Megdoring ssian b peocliade this thuary.

Now, Flotchot says expréssly : * From thie helsht of 487 [447]
i which wen now wore, to 357 wee fourd the Tnnd by consting
wlong to be Tt Tow: . . . i &2 we fell with neon-
vement aml fit hrbroogh, and June 17 (1578, came to anclior
therein, where we continus] ant] July 231" #

Sun Froneizeo bay i in Intjtode 57° 40" north, Bodega luty is
in 8% 0 north, It is singalar, inoview of what Flelcher savs,
that their anchomean Was in 85% 80F; that a bay south of Dinke's,
et southern reborn jonriey should be seloctul nd the point

where Drdke landed and took postession.  Drake ooasted to 055

lutitade, mear to polnt Beves; Ly finding oo place of suitibile
anthiornge oF to led, returns nortliward u_-.mTrl aml nfchiors o
!ﬂuirgn- }m'l.'l a mosl ponvaonlent IH:I|1:I|. Lo retfit, whiere o fow. llﬂ-\!
aflier Do Tndulees (ore Avglidanoe) in the autics ol a egm] grown-
ing more Leflitting the Neptunion ausguetde of o jolly set of

* O wdt..
o N (s M, vod, VI 106
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tirs and supcessiul buceancers bulen with plunder, than the
honors OF s sober diseovery, while the tnane Baree of taline pos-
sesston for the crown of Eogland disregardiad the prior rlghite of
spanish disvovery many vears boloee Drnke landine.

Flateher, who entors In dome detail a3 to what took place dur-
ing their residence in the lay, savs, on page 641 = This eountry
our genernl naned Albion” ete,  Another reason for the * aot of
possesion © was evidently Drake's idea that by it e reaffirmod
hngland’s deninl of Spain's monopely, founded on the absund
bull of Pope AMexander sharing the eastern and western homis-
pheres betwien Spain and Portugal, o partition seonted by both
Franee sned Englhoul.  The absurdity of tho * act of prssession
by Sk Firanels Deake wis fn Intor yoars repetited in numorous
localities on this plole with signal sdvantage to Englivd,

In this mnnner the poor {gnorant abioriglnes of Africa, Asia,
and Ateriva have found themselves investod with the honors of
allodial pessession, duly tmnsfersnd to Englanid by the magle of
treaties,  Theso, with the cluims of first discovory sonveniently
at hand, backed by presents of east-off clothing, rum, theatrical
erowns and medals of Brityunin, formed the foundation for futun
seiEn e and snnexation.

July 21, 1579, Denke left his anchioring ground, the Indisns
tnking o sorrowiul furewall, signaling with fires the departume of
the Lipeen e,

Flotcher now tells ps “that not Gere without the barbrouszls
i Iy vortain iSlos (we called them the l=los of Saint James),
hnving on then plentiful and groat store oF seals wnd Bieds, with
one of which wi fell Jaly 24th, whetein we fiand such provision
ns might completely serve our turn fur awhile.”*

Thewe ulunds, onllsd by Flotcher the Saint Jarmes] dea s
doubtedly the Famllones, vet it took them one das’s sail fo roack
, et from their anchorage. Wo enn hardly think it would teke
a oy to sall from Deakes huv or San Franciseo barbor to reach
these gutlying islets,  The prepondernnon of loeality and is-
tnee seotns W polnt to Botdeas bay s Dendees harbor,

[t s not seend possible that in their dstltory sailing up
il down the donst they would bove sailed sleht into San Fran-
visn hay without hesitation of ditieully b finding it

Thim, sgain, 1 seeins they discoversd the Saint Jotmes falunds
only when they loft the eonst of California.  Could they have

® Y. clL.
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ignored themn when in June they sailed along the coast and
etiteresd the by ?  On the theory that they stopped in Deilos
by near point Reves, they worn o elght of the Farallones,  If
Wiy Tl malled Totn Ban Franciseo harbor an June 15, 1574,
they prssed Between Dienkies Bay and the Famllones amd eounld
not [l to see o notios thew,

A disenssian on the values of the lntitwdes given o the eonrs
of the desultory nivigation of Drake along the coast of Califir-
it will not be made here, W leavy it to the eminent hivdrog-
rapher, Profissor George Davidson, who has most cleardy pmd
sl nusly workwd oot the devieons and poeling goestions: in-
volved, from the explomtiong of Cabinllo aud Ferrelo, and be
alone ia competent lo st I judgment over the pesitive vidloe of
Dk’ naatieal ssteanomy,

We have elabormted our theory g founded on donditions and
phiysieal faots siven iy the autharities sonsulied, whils we have
arveplsd the Intitudes as elusely correol when they aee apiplicd
o the point discossol, whet it oan be shown they agres with the
Lty tnnehos «lesert Baod.

From the sturvey of Viseaioo o 1601=1000 antid Isto o tho
eiglitesnth cemtury. the consts of npper and lower California and
Crperon were little konown or studisd,  Serious ehinnges took plaoe
nfter 1620, when map-makers bogan to eongider California an
island, an error perpetiited to the mididle of the edghitennth
cotitiiey, U Dhaval's mip of 1652 Californin b represente], and
Canadn s shown as bomdiring on Californis. port San Frvneiseo
i in about A0% north atitude, aod the Big del Norte is ampty-
g toto the Vermillivon—owest  fanciful soll wired] eartogrnphy
fagrtilel on the worst orroes ol fortner explorors.

Engol, aned others (uotid Dy it smgaested In the Tast centiry
that the disarepunie bebwoen the sistoonth eetury Speanish
pxplomtions and those bronght oot in the eightesnth eontury
oiight be aseribed to changes inoconst confisumbion,  The shal.
lowing of the son nlong the econst, the formation of Jalands and
reels, wern saffivient to account for changes in topogmphic and
hyilragmaphic fentires,

Wi are unable to <ither affiem or deny the possilatity of such
clmhgm in the 530 vears sines Uanhrillo’s exploration, vel we
eanmiib fvget that € aliformiannd the region ayotnd San Francisco
hins bon subjected to violent and oft-recurringe seismio [RTRNTIR
stops; which bave olovatod the tepion arouml San Franeisco
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many feol above the present Pacifie lovel; and that theso con-
vulsions are still far from dormant s venrly witnesssd by earth-
gquithe shoeks, o state of high internal tension which might
aobliterate that magnificent by,

Comsulting the aceonnt of Admiml Viseaing's survey of the
copst of Culifornin ax given in Father Venegas's History of Cali-
fornin : ¥

The Capitamm and tenden had po sooner left the harbor of Monterey
thmn thoy Juyul w favermble wind, whish, beting il the twelfth day, ear
ricsd thomon. beyondd port 5t Francieow, Dot the duy ifter, which wis the
Jth dasimry, the wind Ahifted to the northwest, ot blowing an oy gule,
wtill minale eoms woy, mnd the tesder, comeluling thime was no teomsty
for sinnding in for the shore, coptioued hervoyage,.  The Cnpitome, (i k-
iz Ahey W In oogany, Jdid ot show aony Tt by which nenns in
thio wirnirig they Tl tee kight of ety cthir, knid dhi genurn] | Visealng)
in the Capition oturmed o, port =an Frouciseo o wait for the tender.
e o« Anotbwr pemsib which indided e Oajpdinoma lo puat nto Peerto
Franisoo wae W tnke i suryoy of il see i anytling wes o be finund
of the San Angusting which In the sear 1S had, by order of his majesty
aned the vieeroy, been st fiom the Plitipplnes by I.ln.tqn‘n‘t;rmlr'.'u sy
thn eomst of Cadifornim under the dimedtion of Sehastinn Bodrigaes Cor
wirriasen, & prilod o Edewrne il bat was drven gshiore inthis harbor
b thie widencs of the winnl, Amote otlers oo boaed thie EHan Anetin
wins the pilot Froveison Volpnss, who was sleo chiof pilot of thin sgpuadmon
(Visemino'sl, - . - And thesenwmil was disirous of prtting 1o bore to
st 11 Lhere respnititild any vestigod of the sbifp mml sirees

The Cppltaon canee foo an anchor trhiined o podnt of land eallod Ta
Puitba o lus Tooys.

We consider thiut this gquotation most siznally proves that port
San Franoiseo was whed §5 now known as Denkes by, and that
Sobastinn Vismino pnehorsd ot the northwestern cormer, undaor
Poita o los Reves; and 1 we aocepd Aososta's mup as pabilistio)
previous to 180, then it would appenr that port San Frsejso
T nume given tooit Dy the Spaninnds, and o oo mdoner eois
nocted with Sie Frovis Tienke’s anehorige or the sulwerguint
dnbilitng of SBan Fronviseo bay s the boay of Sic Feancis Dhmke.

* Vnegna's Thispory of Oplifienia, o 258, 989, od; 1707,



NOTHE ON THE HEIGIHT OF MOUNT SAINT ELIAB
BY

PROFESSOR ISRAEL C. BUSHELL

Chwing o the wide variations ju the roported helght of motnt
Saint Flias, it Has beon fedtionsly rommrked that th monotain
st be tndergoing romorkablo chapges. Now that the gecu-
rnte mesuretioits of Messrs MoGeath amd Torrer, of the United
States Const doid Beodetio Snrvav, have farmishasd rolinhle data
for vompnrison, it s important b note that the height of the penk
probably does vary, and that future mensuroments, nlthough as
relined ps those _]“.!1- mentioned, may oot agreo with them,

At first glonee it might be thought that) the snow faltine on 2
lofty mnge would be Blown off frim the ridges und peaks and
acenimilated to o groat thickoess only in the dopressions. 1t b=
now known, however, from abunidunt. olservations thot this ls
nod thn ense, bt fostod drifts fornn in o poenlise manoeron
evuts e niost oxposed sumnits, so'ns to miterially-inerease their
heighit, As I have previously attempted to deseribe® the drifis
ot inountain peaki frogquontly have the formof a-gharp py raoid,
sob wopentricafly on tioir summits.  This is the pase on moun
Saipt Flins. The snow pyrumid which gTTEE the Tnn“l'l_tl:lil'l =
sxcerdingly sharp tip is certainly oot les than 200 feet high,
anel 1 shonld not be surprizel if, when the top is renelied, the

s wordd b ford to be 200 0p 400 fout deep. The hishit of

the ]H-.'rmuul e ;u_.rn:irl. on bl snowdall, oo the divection and o
of e wind, on eddies in the sir currents catsed By fhe shape of
Ui s, pid oo avilonches.  Every storm eetidlols the pym-
it fin thie snmie manoer (hat stuow-drifts ot Jower olevations
ol their shapes, and the groal svaleonches which start from
its northorn fiee muost affect 1= hoaght S0 Che pesu ting foem,
a0 Far s s koown, Ealways an unsymmetrical pyrmoid, with its.

steppest slopw to the worth.  Changes in the helght of the pym-

® Nat G Ming:, wol.-ai, 1801, p 145
(215)
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wird are not enused by welting, for the reason thit nnder present
elimatic conditions the snow noe the sammit of the mountain
dpes bot melt during swmmen, but sl sn elevation exeeoding
about FEH00 fwet 5 always devoand light and mesembiles the finest
il

Tho coniditions on which the snow pyrombl oo inognt Saint
Elis depom] dre so variable that 1 & ool roasimalis t stuppiose
thit b= hefght romoing the same ot all somsons or from vone to
vear.  What the varintions maay e will peclups b detarmined
hy futore mewsgrooent= of the oevation of the mountain



GEOGRAMITIC ROTES
nY

OVRUS (. BAIB

THE ANTARCTTC CONTINENT®

Riwimé of Eoplogation Work —The fird expalition into the
Antaretic proa was mwnde in 1567 by Alvars Mendafia, a Perg-
vinti.  In 1588 the South Shotland slands, o group south of
enpe Hormy wiss disooversd by the Duteh, and in 1006 the Now
Hehridoes gronp was diseoversd by asecond Peruvian expedition.

Liv Roche; n Frepchman, in 1672 reported the diseovery of an
wlandd mow known as South Georgla islond, Fraaneo i 1772
metit out M de Korguelen, wha sightod land in Intitade 48° 8,
wed Bongitwlo 68" K. He thotght he had distoversl the Ant-
weetic continent, but o seeond expedition the next yetr showel
it tov b wnly a bareren igland, which now Lears his nan,

The preat Englisly eapinin, James Clook, was the fist, howover,
to doany sorions work in this section,  In 1773 he fiest erossed
the aoathers civole, amd the next year e redcliod Intitude 71°
WP S, 1o Jongitade 106% 54° W, He ideseribes the resion az in-
tonsely inhospitable, beson with thick fogsamd hepvy storms, and
the ports along the eonst, if there were noy, s hoing filled, with
fop ol agzreat thickness.  He also bolloved that it womhd Ty bapuos-
sibile o sbbdan 0 bigher Tntitoide, amild 34 12 0 fct that his record has
Iy surpassed. by ondy two athee wien—that i, Captain James
Weddell ami Sie James Ulnrk Hos |

After Cool oamye Soiith, Palmer atmd Hronsfleld In 1819wl
IS0 nnd during this lottor vear nlso Belllngshauson, o Rizsian,
whtained n Intitudee of 707 5. (o longitade 1% 3" W, illscovaring
Alexmndor and Petor =lnmds. Powell di=zcovarad the Sonth Ork-
neva.  Cook’s record was beaken 1o 13233 when Woddel]l reached
Intitgdy 74% 15" A in longitade 4% 17" W. Hers be ound o

* Boe The Geograplidenl Jowmal, Lomdon, 18542 aleo the Roval Seottish
Giegrraphibisl Magueloe, Edinborgly, 180 abes Antatetion, by Generl
A W tiredly, Cosshopsoliton, July, 1504,

(217)
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opin Fen with mony wholes stevounillog his shipooied the watems
coviored with hirda

Tsroe in 1831 Ianded on Adelalde Istand, dissovoring also
Grobinm anil Enderby lands,  Balleny disoovirsd Balleny islonds
nl Sabrine land.  The Fronchman D'Urville sighted Addlie
land in 1540, ot he was wofoertuonde in being preceded by
anly a fow days by Wilkes, who, in charge of the expodition
from wur own conntry, slirticd the shore of this confinent
throuwgh 607 of loneitode  He wie anable 4o malls s landing,
owling to the homense e cnp which, descanding from the shore,
exterided for several miles into the ssa. 1t presented a perpon-
tHoulay fhew 100 to 200 feot above the level of the soa, and wis
unbroken by indontations for the ontiry leoeth nlong whioh hoe
constind.  Later Dadlmon disdoversd Kaiser Willielm {slands
and Fhamarek strait.

The most aupesssta] and the mest i portant expodition to the
Antarotie was Lot of the Eredus sl | Terror, under the command
of Sir James Clark Hess; betweoen the vears 1534 and 1848, Ho
thriiee arossed the Amtarctio circle,  In Jaumacy, 15341, Viotoria
Il was sighted, coustsbing of wonntain moges: varving frim
TN g 15,000 (el in hielghit Along this shope L eemasbend somths-
ward for SO0 miles, pntil his way was intercopted by p porpen-
dioular wall of o 30 (ool in height' extonding in an east arid
west direction.  Tumsdiatole in feonid 6f Biod the voleanie cones
of mwionmta Terror ond Erehos arose 108000 gl L2400 ot in
heigdit respsotively.  The latter at the thoo of visil wos In potive
gruption, and ooo can imagine what o magnificent sight 1T must
have been to those men ta seg o mmensg monntain peak,
loctarl ina vast wilidlerness of jee and snow, belehing forth fire,
lnva, snd smoke. The ire bardsr eapping this Antarétie conti-
nient Ross consted for 00 miles, until behad o make his way
ot swing Lo the elosing in of winter. |

The next senson this intrepil explorer repeated his lnst vonr's
trip, bl with not 86 mnelh suovész e veacliod o lntitode, ow-
evar, of TS" 1S, In the thind sensai in 184240 Foss vigitod
tho rogions south of enpe Horn o the vicinity of Erebus and
Perror bny, e oould not foflow Weildoll's oourse, awing to the
¢losing in of heavy pack jce.

The mext expedition of upportance wis that of Her Majesty's
ship the Challonger, which visatod these rezions in 1574, Little
grographic work a8 commonly unidemtood—that is, the discuvery
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of new lnnds—was done.  Hor investigations woee maore eonfined
to d study of the detpor rogions of thewen. Very valooble seici-
tifie resnlts were obtained, Twowever, nnd through hee sommdiogs
aned dredmngs and in eonoestion with provious diseoverics, T
Murray has beon able to outline the Antarcetic continent,

I the foll of 1582 an expodition, consisting of four steam
whalers, was fitted ont from Dundes; Seotland, The Royal Geo-
graphical Society well equipped them with seientific instrimonts,
such, as chronometors aml motoorclogical instruments, snd the
surgaons o bonred of fwo ol e vessels, the falieaannil the detine,
werne salected on account of thelr genoral doivntifie training. An
socount of this expedition mway be found In the Beattish Geo-
grnphlenl Muogngine for Folouney, 1838, Tho twir ships, the
Aitivw sl the Balean, Teft the Falkland fslands Decembor 11,
eritising about i smrch of whales until January 2, when they
had resched o latitudeof 67° 5. On January 6, 1893, o Innding
was made on g beagh of Ersbus and Terror bay, where n fow
gpocimens of seawesl and moss were found and proserval, Ny
whales of value, ns the troo whalehoue whale, were seen, bt of
the southern fnner and the common hunchback larze numbers
were encountered,  Specimens of the bottlenose anil two other
apocies were eapturel, possibly the Oren aapeisis and the Glabio-
eephiglia,  Seals were plentifol and o good catel was mile s
shiort time, four species bolng obkorvisd, apjisront]ly identioal with
those deseribe] Ly Ross, but it i= doubtiol whethier the true fur-
meal wos foamd.

Thure wias n Norwegian sealer, the Joson, in the ssme vicinity
thie senson.  She volloctid on Beymonr islaod, in Erchus and
Terror bay, a niumbor of fossils, which bave since heen deter-
mwined us belonging to the lower tertinry ®

In September, 1805, another Norweginn steam whaler, the Adnt-
avetie, suiled fromn Thosberg, Norway, for the southern regions.
She was sent out by Commatder Sved Foayn,  Her sailing
master i Caplain Loonard Fhristensen; she is bopgue-rigped ;
tonnage, 220, and carries eight whalehouts,  Metouroldgics] nl
other observations aro to bo mude.  Last sesson, in the vicinity
of hergudlon islands, 1,000 senls were enupht inside of sight
dovs, no facsenls, however, being found, At these Intter islands
the vessel wvisited Rovaol sound, where a eolony of 58 persons
was found, consisting of Enropeans, Clinese and Indians, She

* Greographingl Jowmeal, Japmary, 18K, @ 1
ME—Nar, Gl Man, voi. VI, T
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then sailed for Anstmlin am] nrrived ot Melbouwme on F{rhrl:mry
a7 1AM, s Novem ber she will atternpt to eoter the Antarctio
chroly in Whe vicinity of Vietorin land.

Finanlly the bast expuedibtion at this dute, sonsisting of the Nor-
weint whalirs e, Caetor il Heethn, hing contributsd con-
sitlornlily to oo topoetaphie Knowledeo of Antupition, ®

U Decvinlwr 6, 180G, Captain O, A Lateon, in the ship Jasen,
nttiaivied 0 Tititad e ol G5 1S, in longitade S0° W and one of
the other vessals renchad Tntitude 607 5. and in s mors western
lorggitude, Thess wen have therefore attained o higher southeen
latitnde by four degroes in these Tongitudes: oy any previons
oxpilorore  Now lands wors discovered and a pumber of active
as wll a8 extinet voleanoes wore sighted, '

Tatrge mumbers of seals wore soon mnd mpr.umﬂ belonging
principally to the Gretuel and Falesd! gpecips.  Fow whales
Wil m[-'lll'nﬂl spueies seen wire ns follows: Blaakenle, Fienle,
Koeelien!, Mandepade il the Bethenle,

OUn Dweeombeor 1 laml was sightod fn 65% 485, Infitude and
AT 07" Wl longitode dod the mamd of eape Frummes whe griven
to tle Beadlond,  Thie Inved appedyed o Be hieh, covered with
snow and doe, sl stretched o s nertho wod south direation,
Moy high snpw-coveresd  ponks wore seon in the mterior, amd
the nnme of wognt Jason was given to ope of the more enstern
and nearer peaks,  The lower slopes of this mountain were fres
of doa and soow, but i was found inpossible to land, owing bo
the imense iee barrier which extendud from the land into the
sum for o distinee of severn] miles

In lutitude 00% 42" 2, amd longdbode 012 500W, high land wos
aightnd, to whioh wois glven the nawe of Fovn lnud, 1L doggists
of firar hills, their northern dod dastern slopes being free of snow
ol formiing o conspiouons Inndmarl, espedially on approaching
froo tho north. Capdain Laeson sadled soathwaed for o distance
of S miles along this jeo barrier until on Deécsmber 6 heo at-
tuined his highest southorn lntittie. Further progress in this
dirpetion was prevented by the winter tee.  On their returmn sev-
eral ilunds were disoversd wnd  momed Wenther, Roberison,
Cliristenpen and Seal fslinde, & kg was made an Uhristen-
son tsland and the greater part of it was found to be free of
snow, To the gorthwest of this island n small voloanio island

* Tl Vovagt af Lhe J-ulm 1.|.'| L At.l.luhtl.h ‘rh-:.:hrlll.- Thia lhhu_nqul—
jead Jounml, Bomdo, Oetober, TR po. SRR T ami,
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Wi ﬁghtﬂdﬂn which wis given the name of Lindenberg, Cap-
tain Larson savs in bis jourmal -

This woleano lind thi dhapa of a saght-lonf dod wis of eansdorible
height.  The low weas melted for poousidomble distonon ammnd it 10 pre-
sriiten] & reminrkalle aipect, ad aroand the top and ot g thare
waore fantin]-like holes; frow which mvory blaok and Chick snoke issmed
from tirme to tine, covoring the top itself,  Dostort, it was fo fll setivity.

,f : - _J_' 1.'
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Fiorie 3. —Thi Anbaretie C5nilmetl.

The Antarctic Chntinent.—Fignre & i5 o map of the Antarotie
cantinent aecunding to Muorray. He esbimats the arm as
nwrly BO00N soare miles, or o continent with o greatar
aven thon Australin.  Aeeording to Ross, the yosks of Frauklin,
Cockbirm and Possession islonds wréo of voleanie odin, pl in
his deedgings to the east of Vietorin ool voleanle rock  wiis

fowmd, but with some feagmonts of =iy grunite.
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DU rwille, ot Adélie land, fooamd o procipatous shore, with ele-
vations frour 4000 to 3000 e, The rocks of the neighborng
isfands were granites and eoeisses Willees found on an jeshiory
11 the s vicinity large bowlders of red spndstone and buealt,
with smaller gravels, stones, clpys sl wiad,  The dredoings of
the Challenger prodaced  from the great oopan basins volennio
adébris, but as the Antiuretic continent was approached quartg and
gramite fragroents were found, and in e highest Intitules renched
the dredglngs consistod mainly of fragments of diorifes, granites,
it sohists, aandstones, limestopes, aod earthy shales

In the reporis of the expeditions previons to thoss of the Than-
dee anid Norwerinn wholers the rooles of the islands to the south
of edpo Horo are deseribel as of voleanie ofigin,. Dr Brice, of
the Halepa, roports the foding of metamorphiicand sedimentary
rocks in his soandings. _

Captain Larsen, of the ship Joason, as above stautod, oolleoted
fromy Sevmour istuond doring hisfiest trip, in 1392, o number of
foss=ils wldach have been determined as belonging to the lower
tertinry. I Novambar of the next vear he landed on the same
islnned, bt nt a difforent place, amd siys:

Whun we werd s ipuarter of a Norwiglan mile from aliore nmd stol
abouat S0 fook plwwe tho = the petrficd wood  leoone mjom aml oo
fredpremt, sl we took ssveeml specdinets, which Toolisd as i they wero of
et lorees w2 this Dark smdd Teentbihios, an nlei the voar rings, were son
in fhe logs which Iny elnnting in the soil.  The wood ssomaed vot to lave
Bt tlirbien G0t of the waters on fhe entrary; it coukl sever have been
it the water, Dicuiiee, in the e clise, we fand peteitiod worms, wlilo
there were pone o the seeond. A1 othor pluoes we saow talls made of
sanid and eotient rosting dpemn plllaes cotgeses) of the saie constitoonts.

o= Dl bscuiiks b f5at wnd eonsizts of white sandl

It woull séemn, therefore, that Antnretien wns o trae eonti-
neitil aron, having the fundankenial oontivental pivlss, with
bnter fossil-biwrioge sandstones and Trmestoncs:

The primary object of Ross’s expindition wis for the purpose
of mnking mngnetic observations, sud in this he was VOry S
wesaful. spiling to within 160 miles of the south nagnetio pole
He furnishied wome trestworthy evidence on the meteornlogioal
anl magtetie sonditions of Antarction than all the preceding
andl steceeling expoditions put tozethar.

At the time of the peading by Dr Mureay of his valuable T
I the Royal Geographieal Sudety, De Nemrmayer, i Germmg
suiotiti=t, contributed an article showing the desiralility, even the
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neepasity. of observitions in this seetion before the thoory of
the enrthis mngnetizm conld b Anally settled.*

The very fmportint problem of the figare of the enrth, together
with o tomber of other geodetie questions, eannpt bo solved
without fuller knowlodoe of this nrea

MAGUNETIO ORSERVATIONS IN JOELANITE AN NAYEN AND
SPITEBERGEN IN 1502 1

The May antd June number (1508) of the Annuaire of the
French Meteorologionl Sociely contalns an aceonnt by M Th.
Moteanx of the mbgnotie obsgrvntivns mude in Ieeland, Job
Mivven island, nnd Spitzbargon, in the yenr 182, i they offioors
of the tronsport lo Manefie.

The socretary of the Frencl vy, ab the instanes of the min-
ister of public insteaotion; sent, ander eommand of Captain
Bienainet, the stemmer e Moo to Jun Mayen sl Spiteber-
gen far selontific purposes; supplenontary to s supervision of the
{eeland fisheries, which was the ardinary duty for the ship,

The magnetic obeoteations, participated in by sevend otfieers,
wern tablnted and redocsld by Lieatenant Exelmins.  In oo
land the northern and aouthenstorn shores were joe-bound and
thie eastern st nearly guattuinnble ;. eonsegquently olservations
weremade upon the ndrthwestom const ol Revkinvick, T, Tl
and Patrix Hords

At Jan Moyen the pier and bonchi-mark erocted by the inter-
nakional Austrinn expedition (1532=53) were found  intack
Here, gz in levlamd, the soil 12 magnetio, snd aroand the build--
ing sheltering the pier was found n fine blackish sand, arising
feom roolk disintegmtion, which affectel very stromgly the mag.
metie noedle,

At Spitalergen severnl serles of detorminations wers mnde ol
Heseareh by on the spot whirs Bravais pbserved in 158 Bad
wettthor pnd heavy gen prevented then from landing ot cope
Thorsden, the Dinnish wingmelic station of 1S82 hot they soc-
codidind in tunkityg olservitions ander favornble eanditions; how-
ever. in ln Munchi bay, abont 7 miliss from the Swodish obsery-
atory. Tnaddition, observations were mode ot gea af 21 soparate
points in the vieinity of Ieelanddy in ppder to verify the opinion,

*The Henewal of Amaretie Explomtion, Dy John Murray : The Giege
arrnp bl Jovrnad . Lotwdees, Janubiey, 1884, 005
t Tradnslated and comlonsal by Generml AL W, Gresly.



224 Cyrua C, Babl—{svographic Nutes.

gunernlly necopted wnong the leeland fishermen, that in thess
waters the actund direetion of the oirn pase varics froan 20° to 20°
fronn thie enleulated direetion.  These observations indjeated that
thay caloulatod valites nre never more than three thiggries in error.

Iy comparison with former obiservations, it was found that tie
aviere seoulnr vardation of the declination is — 10/t Jui Muyen
(ANSZ=1802) aml 4t Spitebergen (18569-1892) — 7" al Revkiavick
(1615020 and — 5" at Borpen [ 1858-18G2).

Thesuculur varistion of the melination and intensity is muslh
loss cleariy definwd. “I'he inclination, for example, appeies 1o
have diminishod only nine minutes at Revkisvick sineo 1576,
and i5 now increased at Jan Mayen and Spitebergen, according
to the obyervations of 1582 The tendeney of this varation may
sourty paternl, toking fto comiderstion the distribution of Iso-
dlynirs in the North Polar gcean: bk, on the other hand, we
lennow think iiffarent indlination eompuskes do not give idonticsl
restdis; and again, thit o moke magmetie obssrvations in Vil
eanie lonids steietly comparable it i3 necessary that olwervets
shoulld seenpy exnotly the same potnl, and oven under theso
conditions i, is uncertain whother the infinenee of the rocks has
ot et modified in the meantime.

Thy fallowing table gives the result of the land observations:
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A NEW LIGHT GN THE LISCOVERY R ANERICA

This was the title of a paper by M Yalo Oldbam, send st the
mieking of the Hritish Assopintion for the Advumeoment of Kei-
enes, st Auguat, at Oxford. He pays:®

A glanew at e map of the Al ceonn will shaw the Ui c it
points of sncews: (11 North Amrien by monns of Hie eonven et atisgujiitige-

* Seottish Geogrmphilenl Magmwine, Septombnoe, 18904, poage 471
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stones, Deolood mnd Greenlond @ (2) Contml Amorien, with the lelp of
the stimidy northoss, trmde winds; @0) Beagil, o South Amoerien, whilch
b= ot ondy the roarest polat te the O Workd, st bisds 0 sudidigioseenl
madvenboge of whinls dud ruemints tending in it diﬂq-lium Thitre ettt I
Tittde doabt that Awerics was visiti] by Norsemen about A T 100G, by
the et ronte,  Tradition mmld the records of same eurly misgie, which
show sidiie Tnviss lane] tnassies we Gir wost of the Asodes s those sre wost
of Enropo, secm o indicade that the seeoud ronte hod been possibily
o) el enrly in the Mfdenth centitry, bt the thind snil casiiost was ot
available il the west Afeicicn ooust ne far o enpe Vend hod boen dis
coversl. 1 wae in 1440 that eapa Vend wos for the fiest thme rotnded
b oo of Hie oxpioring expeditions despateluad from Portugnl by the lo-
defilizmable P'rinee Tenry, Thaea i good meason to belipre that only two
yvars later Bragil was reachied.  There st Milin a rinarkabile mana-
sieript map, dated AL D 1448, drawn by Andeen Biaseo, oF Vethee, O
chis mmp ore =hoown for the feep owy the rosalt of the Portoagaess O iweoy-
orins itk e e anpwe Vend, bt o sdditlon thene bs dmvwn gt the edge of
thie tngh, sotntlowest feom thot eagee, in the difection of Breazil, n long
srretoh of eopst Tine Iabelod “Ambeotio wlind,” with o further insenption
to the elfech that §E strotelss LA milles wistwanl"'  Antonfa Chil-
vati, B The Discoverfes of the World,™ pabdished io the dddle of ths
sixteenth vontury, says that o AL Dy TY 8 Portugnese ship wos carripd
by & great bempest for westwsrd unthl o bsland was discovare], from
which gald was bhetaghit beick o Portugal. S» Bianods mag of A, Th 448
wis mando in London, ft s lkoly that it ropresenits informalion about thin
vovuges obitnlned i Portognd, where Blanves prolably collid on o vovuige
fronn Vendee to Bogland,  The eoonofesim (o T depewn e phod Santh
Armerien was first sovn it tho very vear ip whieh Colmmbars is byilieved) to
bamvie asdtn bsirny, Ly G of the Portuguese cxplomes despatelion] by Prines
Honey the Navigator, T the discassbon of this paper the nothors sone
elusdon= wore challpngsd by s vl grntlemion om U grouml tlal fits ar
giieent wie prirely conjectural, and that 0 soof w distovery Tuud Taoen
el it wonld have boen known to Columiboz g other goograpers of
Phie iy,

MONDGRAPHS. OF TIHE NATIONAL GROGRAPNIC SOCIETY

The Board of Maonngers has the plensure of announeing that
it s made irmanganent= for the publication of »series of sclende
manuals gn the physival fetares of the United States, The
principul objest of the publieation &= o reador pecessible w
every publiv achool 0 the United States, st a0 nobminnl - pedie,
pirounte and properly correlated] information upon the oo
mphy of our cotntry, and exprossod in sinple, notechmcal
Intirnsssie.  Varione siembers of the Socloty have agitated this
uestion for some Ume past, ad 3 resalted that o st Jone,
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President Hubband enlled o meoting of eertnin geogmphers (o
mect Major LW, Powell anid Professor W M. Davis of Harvan
Unlversity and listen to their views apon this sihject,

The tenchier of geprraphy . in this country at the present time
hiad grent diffficulty in fiading Infofmation on' their suliject,
espocinlly comprolionsive aceounts of Wheir home geography,
outside of their Wwxt-books. A corlain wmodnt may e fowid
in reprorts of gpeological sorvevs staty and national, and in seien-
tifie journals, but thoy are generally written in such o techindeal
atyle that little heaelit can be derived from them.

From n sugeestion made by Professor Richard Lebmann at
the second Geniun Geographioal Congress at Hallo in 1882 a
centeal commission for the sciontific gecgrnphic study of Ger-
muny wid formed.  Various publieations have appeated nnder
the direetion of this commission, including a guiile to geographio
stdy and o bibliogmphy of gecgrmplile literaturs, The mons
imipiortatit of tholr resulls dee inelodod, however, in the special
volumes on investigation of Gestan geography and ethnology,
now reaching sevon volmes

Cur Booety will sorsowhat modify the German plan n that
the monogmphs will be preparsd more sspecially for the teachors
af our pablic schools. Tt 15 also the intention of introdueing
into the seried & lamge number of waaps, dingrams and illistm-
flong,  Aresngements hase boen consuomated with the Ameri-
enty Book Cetnpany of New Yark o pulilish this series and to
bring it to the attention of the school teachers of this eountre.
The plan dnvolves the proptration ol mnatérial for a pliyaio-
praphic desoription of the country by districte  Thoe (ellowing
ara gome of Lhe subjects and authors prroposed

The elements of physiogeaphy, by Majoe J, W, Powell, director
of the Burean of American Bthnology ; The tidal marshes and
heaches of the Atlantic coast, by N. 5. Shaler, professor of geol-
oy, Marvard University ; Niagara falls and its history, by (. K,
Giilbert, United States Genlogical Survey | The New England hills,
by WAL Diavvis, pirodessor of plivsical geographiy, Harvand Univer-
sity ; Thesouthern Appalnchian aystom, by Builey Willis, United
States Goologleal Survey ; Mount Shasta, by J. S, Diller, Tnited
Statesd Greologion] Survey ; The loke région of the northwest, by
Professor L0 Russell, University of Michigan,

Among other proposed I!llll'jﬂthl art thi flu-Lu'l Flt:l'l.ll'l.“ of the M=

* Forshgny on enp ﬂuuml_h Lmu.lﬂ-ml.l ‘I- lkskundo.
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gontd, the Atluntie coastal plain, the Colomdo eanyaon, the Great
Plaing, the high plateaus of Uinh, the valley of Californin, and
the extinet voleanos of the West.

IT thiz prvjeot is sucocssfal, the Tiled B8t extend the soope, D
villving the Isste of monogemphis on thi rolation of geogmpliy to
other subjocts; types of weather in differont parts of the country,
ruivfall, the storns of the United States; the ooonn, incloding
the tides and currents of onr shores ; the relation of geogeaphie
form and historical development ; the relations of fesoantoes, i
ilustries and population, obe.

THPORTANT ANNOUNCEMENT (XINCERNING ESKAYS

The suliject of the Espvin competition for the Geld Meda!
i Gleviprapdiie Certificates of the Natioxan GeosrAnine Sociery,
for the yoar T805, will bie the River Stvatoems of tho United Stites

The Geographic Gold Meidil of the Namiosan Guroaravinne So-
crery will bo awarded to the best essayist of the ontire coantey;
while the seorml essayist will receive o cortifieate of hoooeabie
mention. The best essayist of each state will receive n cortifis
ente of proficiency from the Society.

1. Beaya, mot exceeding 2000 waords in lobgth, will ho re-
eeivid only from such public sehools as announce their inten-
tion b vompete by May 31, 1865,

2 Fssuvs must be entirely eomposed by the studont, who minst
certily on lipnor that he has pot received ajd frome aony person,

4. The two best essavis from each solisel slinll ey possed on by
o committenr of the NaTroxan UGebanarine Seciery [ onder to
sulect the best essay for each state sl for the United Simtes,

4. No certificate shall be awarded onless in the opmion of
the judges, the esaay offored possesses sufficient merit to Justily
such awand,

D. EssAYS MUET RBE WRITTES 0Y THE ENT OF THESUIO0OL YEAR
IN 1305, AXD BW SUBMITTRD T PHE NATIONAL (IEOGRAPHIG S
CIETY NOT LATHEE tHax Jony 15, 151,

U OF the most important aimes of the Namosan, Geoaravane
Sooery = to sthnulnte and miake mond potelonl the stindy of
geopraphy, partionlorly with reference to Amaoriva.  The Boviety
thorofore sooks the cofipambion of All ddoational workdrs o
tnnldng ite Tabors more efficiant and gencral.  To this end, zifts

El—Nay, e Moy, woi. VI, Tend
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for medals and seholarships wre solicitod, and identification with
the Soviety by membership anid perdonnl effort is suggestod.

The Soviety alrewdy comprises among ite avtive workers a
considerable number of geograplie doientists, who linve given
lberally of their thone and offorts with o view of stimulnting
public interest in goopraphie education. The Society i 1 work-
ing une, and in itz efforis to oxerdise an eduestionnl influence
over the whole of the Unitad States, foels justified in asking 1ib-
eral support from publlespirited citizons. "o Sodisty nuniboers
nearly eleven hundrod members, und lins active represontatives
i every state and tarmritory,

- AL membars are earneetly requasted to take s special intorest
in this sulgect and to bring it th the attention of the schiool
suporintendents and teachers intheir vicinity.  Additional cir-
enlirs may be obtained of the eotnmities ns piven below.

Gremern] A, W, Greely, United States Army, De T. €. Menden-
hall, President Worcoster Polytechnie Tnstitute, and Professor
W. B. Powell, Superintendent of Publie Schools of the Distriet
of Columbia, congtitute the committes charged with the award
of the prizes for | 846,

The Committes on Prizes nlso desire to announes that i con-
nection with the essays submitted o the Socioty last vear on the
river syatems of the Tniteld States that Miss Cors Combe. of the
high sehoal at Chariton, [nwm, receivod honomble: mention on
the wnanimous recommendation of the juilges,



LAWS OF TEMPERATURE CONTROL OF THE GEO
GRAPHIO DISTRIBUTION OF TERRESTRIAL
ANIMALS AND PLANTS®

Axxuat Apopess oy Vice-I'nesioest
DR ¢ HART MERRIAM

The tendency of animals and plants to multiply beyond the
mieans of sulsistenos and tospread over all available areas 15 well
understood.  What patoralists wish to know 2 not how-apecies
are dispersed, bhut how they are cliecked in their efforts to over-
run the earth.  Geogrnphie barrjers wre mre, excopt in the oase
of oeenns, und sinee even these were former]y biricged st the nprth,
anathor couse must besought,  This has heon found in the group
ol phenomens sommonly hidden gmder the word climnte, and
nonrly o eontury ago it was shown by Homboldt that tom pera-
ture I8 the most important of thise climotie fnotors.

In the northern hemtsphereaninuls pnd plants are distriboted
e giretm polar bolts or gones; the boundaries of which follow Hnes
of equal temperature rather than paaliels of Istitude. They
conforta in o genernl way, therefore, with the elovation of the
It sweeping northward over the lowkands and southward over
the mountams  Between the pole sl the equator there nre thiree
prrimiary hujts—Borenl, Austeal and Tropical—ench ofwhich may
be gubdivided into minoe bolts and arens. T the United States
the Boreal and Auostral regions have vach been aplit- into three
sotondary transoontinental goned.  The Borel are known as the
Aretie, Hudsenioin and Cancedidn @ the Austral as the Teanwition,
Upper Austeal nnd  Loveer Abateal,  The subordinste faanas aid
floras nood not be here comsiderad.

* Tho presant alwtramt of the prioeipal resuliEol an investiembion carriod
on drvdir the Departmont of Agrivoltan b= here paibiisbed by permisdon
ol the Honormble J; Stordline Morfton, Secrdary of Agrienltuns,  The temn-
preratare dutn bhave bevn formished by the Unite] Statoe Wonthior Birenn,
a bewnh of the Depurtmont of Agrionliune A prelimbbary gunoune,
tisent of restilts wivs tdi by Uie aatlue ofuee the Plillosophionl Society

of Washington May 25, 19,

(=)
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The ares of overlapping of Boreal and Aastrl types i= oon-
finmd in most porteof the countey to the narrow Transition gone,
bt nlong the Peeilic const it reaches all the way from southern
Californis to Puget sound. . This Pueific const strip has alwayvs
providd wstumbling-block to stadouts of guogrmphie d istribution
uf Tifie in Amerioa, bt hus now buoeome the means of verifying the
fundamental luws governimge this distribntion, ae shown |ater.

Bot while the hoandaries of the soveral sones mrely ooinoide
with alsolute mechanionl bartiers hoing fixed in the main by
temporature, differenes of opition prevails as to the period duriog
which the emperalure exerts ste resteaining fnfioomes, snd po
formuln for the expression of the tempernturee control has besn
heretofore discoversd.  None of the tempernture data computed
arad platted on maps ns isotherms are avadlable in loeating the
exact houndiries of the sones, beeanse these sotheros invariahly
ahow the temperatond of arbitmey pedods, such as monthis,
sensons and yeats—periods whoes beginniog and ending have
reforonoe to o particular time of yvesr rather than o particolnr
digreod or guantity of hest. Thus the tomperature for July,
which is by fr the most important of thase commaonly shown in
izotherms; bonrs an inconstant relation to the hottest part of the
year, Incortain localities the fonr hottest weeks may full within
the month of Jaly, but in other looplities. they cover the period
from the middle of June to the middle of Fnly; it othess from
the middle of July to the middlo of Angnet, and in othors still
from the enrly part of August to onrly September.  Similarly,
thie deitheiems showlhng the e Annal temparature il s don-
form o the boundaeies of the Fife wones, although inthe fae south
thoy mny be pearly coinotdent.  The monn swmser tomperntars
Is obwiously Inapplicable Taeise of the vafving longth of the
genson i differont localities,

Sivern] vears aoo | ondensored to show thet Lhe distrilbntion
of terrestrin] animals and plants is govaenmd by the temperntur
of the peritkl of growth and meprodgetive aotivity, not hy the
tempwttptire of the wholo vear; but how to measure the tem:
perstunes convemed] wad not then m-rhm] out. The perisd pf
growth avl reproductive netivity is of Yarinlde durstion, scoor-
fnge to lntitode, shtitade and ool conditions of cach particulur
lodality, Lo the teopics sl o few other areas it extpnds over
uonrlv the whole vear, while within the Arctio eirole wnd on the
anmunits of high wionntains It s of loss than two mwonths’ dura-



Cfoographie D2istrilution of Life 231

tion® It i8 evident, therefore, that while in the tropies there
may b noclose agrooment hetween the mean annual tem perature
anid the life zopes, in the porth the widest diseropancy. oxisia
Lot wesn thani.

At one timo T Bielivvod that the e temperaturee of the sotaod
poriod of roproductive activity in oach locality was the fetor
poeodod F bot such means are almost impossiblo to obtain, amd
sybsoguent stady has convinced me thot the real tomperntum
control may be hotter exprossed by other data.

For more than a l‘._:ElI'I'tM‘I'F physiolagieal botanists huve main-
tained that the vadous events o the Jifu of plaots, as leafing,
ﬂnnum:u anmd maturing of frail, ke place when the plant hae
Lisias -;-:;m:-ml to i definite quantity of heat, which goantity 15
the sum fotdl of the daily tehperatures above o minimum ne-
sumed 40 e necessary for funetionpl sctivity.  The minfmam
psed Wy Bonssingnolt and ently Diotanists geneilly wos the (roes-
ity point (07 Coor 327 ¥, but Maerie-Davy and other recsni
wiriters beliove that 6% O, or 43° F.[ more nru‘rwt.ljr indicates tho
temparnture of the awakéning of plant Tife i spring.  In eithor
eztso thie substanes of the theory is that the saoe stoge af oogplotion
in altrdned in gy yoor anken the g of the mectn dudly temperalires
reaches the seme ealue, which valus or total i esentially the sarme
forthe snme plant in all loealities. This o plies that the gt
neeemsary for the accomplishiment of a definite physiologionl iet,
hilissotaing fir frstanee, may bic shivt or long, necording to loeal
elimutie peenlinritles, but the tolal quantity of huat must T the
mnme.  The total amount of heat necessary to mdvance s plant
tor it grdvion stage came b be koown os the physiolpizal conwlinl of
thnt stize.  Tinssor believed this low to be fallacious and main-
tinisd that the physiological constunt of poy purtivalar stivee of
virzebntion wos et the swm fotal of heat aevuired that time, bt
the patio or proportion of this siim to the sum total for the entire
seasom,  Dhine Linsssrs physiologeal conglant is the ratio of the
erir of the mwan daily temperatnres ot the thine when any par-
tienlar stuge of vesetation s attalned to the =um total for the

®xen N, Afn, Fauna, Neo ) Septeinboer, (800, pp S5 97 2008 gl
Pradidential Lddres, Bitlogieal Soe, Wsals., vol. ¥ii, April, tih'l" i
%, i

p 1 T work om thi= Hoe aloot AResn vooes ogo nml euntluaed mt
Intervale Bir ten voozs Teefism convimoml of it inpmcticabilits.

1 The exout-equivalent of " (L = 4548'F.
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year. This formula was hased on the belief that plints of the
same species [Iving in different plnecs wrrive at the same phase
of development hy utilizing the snme proportion of the total Leat
which they receive in the conrse of a season,

Stdeits of geugraphio distribution may dismiss this phase of
the inquiry us ‘nob pertinent 4o the problem in hand, for we are
canperned with the physiolngieal constant of the pecies itanlf. not
of any stagre or pariod in its life history, But whatis the physio-
logical comstant of & species, and how ean it be measured ¥ 1
It 28 true thit the saine stage of vegetation is attained in different
years when the sum of the menn daily tetnperstures fenches the
snme vilie, it is obivioos that the phuriologionl constant of & speciee
wiriaf he tha total quradity of Jeat or i of positive’ tmipenitires pe-
gieared by that spaocics to complele ifs ayole uf demelapmiont and  vepiro-
ductiop. The diffienlty in computing such sums isin fixing the
eid of the porlod during which temperabiure exerts its influencs
upots the organisui.  LIn the case of plants this can be done lny
direet wlmervation of s particular individual or crop, in con-
nection with eargfol theemometeie romldings sovering the whole
period of vegelulive activity, and data of this sort lwve lon
netually revorded by ooftain Buropean plionolozists, but T am
nob awinre that an atlompt has beon mods to sorrelute the facts
thus obtained with the boaodarios of the lifke 2nes Sines,
however, all forms of Hife are affected by temporature and it is
manifestly impracticable to ascertain by direet obsorvation the
tatal quantity of heat pevessary to enalilo the various species of
‘I'IHII'I-:III!:IH.IH, |‘rihl+ il l'l."'[l'l'.ﬂn‘:l Tuw |1u|:|.|]'|'[ﬂl;-& I.hu nr:lijm] q::.r:rlq- uf
reproduetion, wmd sinee the arens inhabitod by Jefinite assom-
Ilages of animals and plunts have been fonnd to be esentinlly
coinefdent, it s ovidout that o more goneralized formula 15 THEE=ie
sary. If the computition ain be teansferred from the speeies to
thie zune it inhabits—30 0 zone constant eun Tae gibetitited for a
spocion cafiout—the problom will be wall tigh aulvedl. This |
have pttempted to do,  In conformity with the wagee of Totn-
nigts, nominimum temperntare of 6% 0, (43° F.) hos betn ns-
sumed as marking the incsption of the perind of phvsalogical
wetivity in plunts and of reproductive activity in animala,  The
elfodtive temperitures or degrees of nonnal mean daily heat in
exeess of this minkoum have beon added together for enoh
station, beginning when the wormal mean daily temporature
tises higher than 6° C. in spring and continuing uutil it falls to
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the same point at the end of the season, The sums thus ob-
tained hove been platted on o large seale map of the Unitd
States® andd iml.lurmm have boon run which are found to con.
form in o most gratilvipge manoer to the northern bonndarbes of
thesovern] Hfo xones, as muy besesn on comparing a reduesd copy
of thig mup (sea plate 12) with a map 6F the life zones (soe plate
14). Thelstter, it may bo obssrvad, s identical, save nfew corre.
tions in minor dotails, with the third edition of my Rio-geagraphic
map of North Amorica ( prepared o vear azo and publishoed in the
Annual Report of the Secretary of Agriculture for 13085 While
the available data are nol so numernis as might be desired, the
stalions in tmany fostances being too fur apart, still encugh are
nt hood o justify the boeliel that aneoiads and pdants are restefeted
i purthaoard dispriliition by the talal guapdity of Leat durfng the s
st of gtiedf aoned pepiodiectiin. |

The iwotherm indienting a 3uin total of 5.500° O, (10,000% F.)
doincides with thoe northern it of distéibotion of Truesition
potie Epecivs, agreping oo the main with e dividing line be-
tween the two primary 1ife regions of the northerm hemi-
aplhiere—Austml and Boreal.  But in areas where extansive avors
lapping of Aasteal and Boreal types oconrs; as along the Pavifio
coast from aonthern California northward to Piget sound, it will
bie obsurse] that the isothers in question points, s elsewhere,
to thie northern it of Ansbenl types nod bears no relation whid-
over to the southward limit of Boreal types, 1L §€ evident,
thorulore, that the southwird moge of Boroal spocies, wimd por-
hups of othars dlso, Is vegulatod by some enuse other thon the
total quantity of heat.  This tause was bolievad to Lo the moasn
tem pitature of the hottest part of the year,& for it 1 reasonndle
to suppose that Boreal species in rungmg sovthwanrd will en-

* Granneit’s " Nine-shest contour nup,’ ]m!l'-'lnhm! by the U. 5. Goo-
logienl Barvey.

| The only ¢lianges worth mentloning are the Introdoction of the Trop-
benl along the Tower Colomdo valloy, the estension of the Tropleal aomomss
the penlnsuls of Floriils, and the sxtension of the Trosition along the
Prcifie const strip,

: In the cosn of eertain mensitive spocies another factor entors into the
probliem, namely, By froate, for p fow species aro eoeloded by this ovenr-
renon of frostd from areas hovieg o safliciont total guuntity of heat for
thiclr Hemle

I This was Indicated by nosn Sammer lemperatores plattod Promn 1] me
0 time duritg the past (feen - yeirs, ot the length of the period was
sievier eatisfotorily asenrtaine
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connter, =oomoer or loter, o deoess of hont they see unalde o
endure.  The diffialty is o pscortnining the Dwgth of the period
whose menn tomporatore gots as o barrior, It st be ghort
enotigh to be ineladed within the hottest part of the =ommer in
high northern Intitudes, and would naturally increase in lenglh
fromn the north southward. For experimentnl purposes, ol
withont sitempting untecessary rofinement, the masn normal
temperatiee of the six holtest conseentive weeks of sumimer was
arbitenrily chosen and platted on o large contour map of the
Uniitond  Btodes, s in the sase of the total goantity of heat,  On
dompmring a rodued copy of thizmap Cplate 1357 with the oo
map (plute 140 it appears thot the sotheoms éonfiorm o Che
gpnthern boundaries of the Boreal, Transition and Upper Aos-
tral life gones, and that the Botherm of 18% Co(G4%.4 F.) ngrees
alpost precizely with the southern boundary of the Boreal re-
gion, The coincidence is indeod so olose as to justify the belief
ﬂi'ﬂt etwvimitle el Jlfmlh e reafeiolod -fn wobliieord ol ilinbicim Er:lir
the weam fetgseraliorn fl;l' i firtaf peviod meuﬁnm the hollead er;f af the
Heir,

If the tzutherm of 187 O, (B4°4 F.) for the gix hittest conseots
tive works (see plate 13) iscompared with that of 55007 C_ (10,0007
K. 'J.nfmwluj.; Lo st of positivie tenn porabiees (sao plote 12, it will
he otervoed that the fwo are cainoident in the main exeopt 10 o
few loealities.  The principal discreprnoy is plong the Paeifio
omst from Poger sonnd to southern Califormin.  Ino this sieip
minps 12 and 13 oot only il to pgree, but are fundamentally Jdif-
ferent, showing that no constant, pelation exists hetwoeen the mean
temperitire of the six holtest conseoutive weeks and the total
of hieat for the season.  “The mean tomperture oF the ottt
part of the yesr irom about latitude 35° northward slong: the
const i truly hureal, boing as low a8 the mean of tho correspond-
ing period in northern Maine and other points well within the
Borenl zone,  The mean 0f the six consecutive hottest weeks at
several pomte on the coast of Callfornin s as follows: At Earoka,
on Humboldt by, 1355 C, (062 F) 0¥ at San Franoieen, 15%5
(602 .} wt Monterey and Ventum, 1775 C, (63%5 F.ut - Stmnge

* In the Fllvwing monn tomperutors, fructiooezoallor than oo Tl i
e are o,

f Banta Havbarn, between Montorey and Ventorm has o shghtly Ligher
o U 10, whileh i explaiomd by ite sitantion on o low, marriw constal
plain feetng the south, with n g of eonniains limelistely oo the
mror Ll
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a4 it may seem, San Frinelsco hns a Tower nomaal mean tem-
preenturs during the hottest part of the year than Enstport, Muine,
the menn ol Eastport betnge 167 €L (61° F.). Onothe other hand,
the diun of pdsitive temporatures (the normal ment daily toui-
paritured above 67 CU)at San’ Franalseo B more than 1006007
Folirenheit higher than ot Eastport, beine 11,2007 . (203607 F.)
nk the formoee and ondy 54707 O (S0 F) af the latter loenlity,
At no point in the Pacific oonst strip i3 the sum of the positive
temperotures known to fall below 78307 O, (18,600° F.), and it
reaches 82007 G, (14,80° F.) at Tatoosh fsland, off cape Flat-
Lersy the axtremy northiwestemn point of the Unitigl States.  Eyen
wt onpe Flattery, therefore, the total of heat for the senson s
2607 (S0P F) greater than at Eastport, Maine, though the
Intter i& the more southern locality nnd has the hicher mean
summer letnporitnre.

The data ot hand for the Puclfle const #lrip are amply suffl-
chont to demonstrnte two fmportant faets: (1) that the temporis
ture of the snmmer sesson, the hottest part of tho yooar, i b
nomenally Jow for the latitude and altitudp——so low, indemd, as
to einhile Boreal types to pudh south to Intitade 357 (2) that
the total quantity of heat (thesum of the positive temperaturs)
fion the entire season is phenomenally high for the lititude—so
high, indeetd, ns 1o eoalile Austeal typis to push nortls W Puset
sl The tutal of hoat i even greator it Pugel sownd than at
Fhilncdelphin, Pittsbune, Clovelamd, Tndianapalis, Keokink, or
Omnhi, though five huondiod miles north of the latitude of thess
plaees.  Io other words, the mean tem phernture of the hottest
part of the year issuificiently low for Horeal spocios, while the
total quantity of heat is suffigiently grent for Austrnl spovies

It 18 evident, therofore, that the principal olimatio faetors (hat
pertinit Boreal anil Austral types to Hve together along the '
eifie coust wre o bt swmeer temperntioe ambined with a bgh sum
tabirlofheat, The bempersticre bs romarkably equnbile throughou
the yvear; it nover rises high for wny loneth of titrie, and killing
frosts nroe rore

The stidy al the weoompanying mops was the monns of lead-
g 1, i, L the explanation of the sonowialons distribation of
spacivs on the Pactfie eonst, whore for o distande of more thah o
thiusand miles n curious interingiing of northern wnd soutlors
forms oocnrw ; unmed, secondd, to what | pow eonesive to bo the trae
theary of the terperature control of the geogrpphio disteihution
ol &)=,

HE=Nar Gem. Mas v VI 2y,
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The fondatiental laws hers dovelaped, phimsed forthenorthomnm
hemisphere, may be briefly frmolated as follows :

(1) The northovared distribntion af animals and  plodas i e
teeniirst By the totad geontity of boot—the wmom of the affivteng
I'-rm;wm’nfrr-r

The sonithonceril distribiitéon of Baroal, Teoanaition sma, and
i"p;n-'r Avatinl spacion iv deteriiined by the man tanpernture of the
hiitteat gt of the yeur,

Foxle TewreraTtmm

Bareal Zonee—"The distinotive tompernturos of the tires Boronl
gones (A retie, Hadsonian and Canadian) are nok positively known,
bt the southiern okl of the Boreal as a whole i3 marked by the
izatharm of 187 (L (04% 4 F.) for the six hottest eonsesutive wicks
of sumner. 1t aceris probable, frony the few date available,
that thio Hmithng tom peritates of the sonthem boundaries of the
Hudsoninn nnd A cotic soned-are respootively 147 O (G752 F,) ol
197 C, (BUF F.) for the smme perisl.

Tranaition Zine spocies roqnite o total quantity of heat of nt
losst B5007 €L CIOUOON B3, Dot enpnnot endare o saomer tio-
pomtare the mean of which for the six hottest consecative weeks
exeemly 227 O (71560 Py The northern botindary of the Tmnsi-
thon gune, therelore, I8 warked by the isotherm showling a sum
af nurmnl positive teanperitirss of 5.500% C, (10000° K., while
it donthern bounilary s eoincident with the sotherm of 200
(7126 F.) for the six hottest conserntive weeks,

Upper Awatrad spoctes roqiite o total quantity of heal bf st
Fostsh B0 O CEL 007 FL ), bt aip parently cannob eviadury o sam-
rier et peradare Lhe moan of which for tho six hiottest sonseome
tive werks oxveeds 26° €, (7575 F.)  The northern boundary of
the Upper Austeal zome, therofore, i morked by the isothori
showitig o #ttn of normal positive: tdmperatures of B0
CLEA00" By, whitly its svathorn boutidary aorees vory nI-:n-uhr
with the Botherm af 20 ¢, (7853 F.) for th six hottest ommsop-
tive woeks.

Lower Ausbial speios requive & otal quantity of hett of at
least 10000% (L (150007 F.). The notthern boundary of the
FLower Austoul wone, thorolorg, is mnrked by the otherm ﬂh“lﬁ:‘ilhﬂ
i stery of mormusl prasttive tem porntores off TOOO0S C, (180002 F. |
A formule expressing the temposturecontrol of 8 sontliern
boundary hing not yvet been fuand,



Glengraphic Distvibution of Life. 5T

Thopied! specles pequrire a folal quantity of lioal of at least
T4 AL (26,0005 . ) and, sinee the Tropieal Life tegion js o
hiroad equintorial balt, it Is prababile thut both its northern amd
southern bounduriss wro marked by tho isotherm showing o sum
of mormal positive tempernbores: of LA O (26,0000 F).

An intepesting faot respecting the relative values of the zones
i brogght ont by the lsotherms showing the total quantity of
heat necessary for each. It appears-that the Transition and
lrpy-u:rr Austml gt are nob of squal value, but that together
phey are the exact mluh ;Lh'm of the Lower Austeal zote

Crovitnsisd T s rge .
Northeep Tuaiid. Sinifherin fumit.
Flasrinlie Ao,
sum of normm tovan, | Notmml mesit tom-
dnily tomaperniins wre of #ix
alive 6% 0, (48° [T BT T
F.l}l- u": “"I'H‘h
1, . . K,
At e T LA 5 e [ ®
Boreal ... . -lllmh:mhm pmeaemam iy .y 14" Al L
{hlm{lﬂ-“ TRICELE = ¢ 'i;-iill--l--ll IIEE 'I.H-é"
Transition . . SH0F | 10000y | sae Ti%0
Noetml. . {Fmﬂ" Aunkral® i, 4" 1 1, e | TRR
Larwer An=tml® | 10,000 FEIORY | havassissgencannsn
[ i % 1 P vuwnn] (P ERNN® o o0t frovncnanulies
i

* Fitlooitod feoun Ensiiificienl dat,

"Tha Transitinn ®me somprises thron prineipal sobdivisions : an oest-
wrn e Allvfhienian ool nre, o westiorn arld arep, aeed 8 Paciile eoost
Foumtasin] juren,

"The Piper Anstead pire cotipiriess two princhpal saltilivisione: i
enlisty oF Ciealiidin grn ad o wosterh e Dpper Satomn amm,

"Tlee Lovwer Austeal zope comprises two prineipad suisdivislons: an
bty or Ansteorlpaerkin aved el 8 weidern or Laawer S e,

Tliﬁ Felirotholt equivislon e of Centldgrmde s totgpormtu s o stiloed
ineonnd, numiwes o avodd sl fguee of wquivoeal vidoo,

Spoospary Cavsps Arreoriso [DErsaporios.

Tt is oot the purpose of the present esuy to dsenss the seeon-
thary eandes affecting distrilintion. At the suoe time B soems
desirnlide b contrast for o moient the nfloenes of lamidity,
which s by & the mdist potoit of the esconmdiry enuses, with
that of teiperatione, which has Deen shiown to Tt the primary
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comrolling eause.  Humibdity governs details of distribotion
of mamerons specios of plants, reptiles and bivds, and of a few
apocies of muunmals, within the sovemal  tempemtare wohes
Thus the pelpetto, the green chineleon, the chuck-wills widow
anil the ricelleld mouse fuhaldt hvinid pards of the Lower Aus
tral kone (the Adstroriparizg oron), while the ineacpuity, the
loupined Tosard, the shoklo-billlad thrashers and the four-tond k-
peceoo rits find their homes io arid parts of e Mame gono (the
Loower Sonoran aren ),

That hamidity i= less potent than tomperatare as a cantrll-
ing fadtor in distribution may be shown in several waye.  The
numerical evidenoe 1T have given on a Previous: ooupsim®
Equally comvincing = the sircomstance thal toany genern mo-
stricted to particular conditions of temperibure mngs completaly
wieross the eonfinent, inhabiting alike the hnmid and srid suls-
divisions of their rspective gones; but no genns restrivted o
prtionlar conditions of lomidity ratres north aed sonth perees
thio mevirr] term pimmtare gt

Humidity and other seeondary énise detarinine the presenes
or absence of partienlar spocies in parbienlor Toealities withion
their npproprinte zones, bot temperature pradetermines the pos-

~sibilities of distribution ; it fixes the lmits beyond which spocies
etnnot pies it defines browd transcontinental bolts within which
certuin forms may theive il other eonditions pﬁrmﬂ. bt ontaidy
of which they eannot exist, be the other conditions never so
favarnble,

Faruaparios o Mam

Thy teniperiturs fops shiow i isothormas thal eonfirm Lo the boaggpe
daries of the fife sonos and the dato oo which thoy are o, Thesgote
sliow the actual pessithomes of L tomm preratare stationes.,

gy 12, showing the disteibuition of the mim of effoctive tom e
ik, thir mothormes condorm o with the northorn bonodaries of the life
rones (o shoon o s 14) oo Bl lows s Th isothierm of 1140 O coii-
foven with the worthorn boondary of the Trogiel s of 10,0007 O with
Ll «f the Lo Anvtml i, WYL with that of the 'I_'-'i'r||-|_1r Anstrad ol
a0 (L with that ol the Trmnsition

I o 13, whowing  the sorps] mean bk peersiberen Of e &lx Tiotbest
ofmserutive weeks, the Bsthpemes oonform with the sonthern bonndnries
of the 1ife pirien (an shoven on mop 14) as folloes: The lsotlweim of TR
L with the sonthern: boondary of the Roreal 3 of 225 C, withi this sotithe
“rn l“J-l-lrlrll'l"I' of the Trarislthon, aml 20 O, with Hn_ -|-||-11I]'_|1'~'|'1'|. h.n:mph]._[j'
of T piperr Aessteul]

. I‘runin:'l-nul.i;l .&.rl-uluhn. Thiad,, pp 470,
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