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1. 


ALTI~OTTGHit has been more than a year 
since these voluines nppearecl, thej  have lc- 
mained TI ithont a i ~ j  critical l~res'ntation to the 
Ainerican public. Science, like the vcst of om 
mocleril life, goes so fast tliat there is  scn~c'e 
time for us to remeniher the dead of a decade 
ago. Thus it has seeinecl perhaps liaidly woith 
nhile for oui Ame~icaii journals to notice tliese 
at1inirak)le ~ o l u ~ n e s .  B L I ~  it is not veil Ihr 
Americ:rns lightly to l~as s  b~ an admirable life 
of one ~ ~ 1 1 0  not oirly laic1 the solid fouiiclations 
of Ilie science in n.11ose paths they hale  done 
so i11~icEl good noili, hut n ho gave to their 
1m1d and theii people a patient study and a 
s j  mpatl~ctic understanding in claj s nhen other 
foreigncis denied them l)oth. Tiiose nllo Itnonr 
tljc iieltl of American tra\els will all ngiee 
that this co~urtrj- never hacl a jnstei or mole 
lo\ ing ciitic thnii Charles I,jell. IIis In  o se- 
ries of t ~ a ~ e l s  in tliis couiitiy, clcscril~tivc of 
his first :ind second visits to the United Statcs, 
re~i la i i~the best pictnie of Ameiican life in 
those p a r 5  of imperfect piomise, the fi ith'ancl 
sixth tlecades of this centnry. IIc mnde third 
ant1 foulth v o  ages to this country, nnd on each 
of hi., jouriiexs t r n ~  elled e s t ens i~  ely in the le- 
gion east of the Niss i~s ip l~i .  l l i s  papers on 
the geologj of tliii countrj :ire anlong tllc tnost 
valuable cont~ibnlions nlade by any Emopean 
to the n~~clerstanding of Anlcricail geology ; 
wliile tllc fveqiient ief'erences to Ameilc:ln gcol- 
ogj in his ' Piinciplcs ' have selved to inake 
other parts classic localities in the science. 
These acts sho~ilcl he enongh to  marrn~lt ns in 
giving a careft11 stadg to his lil'e, e len  if his 
peculiar place in the liislory of hi? science did 
not make him the most notable among all tlie 
great laborers in its fields. 

I t  is, home~er .  mllen me consicler tlie place 
of Charles LJ-ell in the combi~~ntioii of sciences 
we call geologj , that me fiilcl his trae interest 
for all those nho care for the piogless of learn- 
ing. KO one conversant ni th the cle~elopn~ent 
of geology during this cent~uy,  ~vliich incliicles 
its grovc th from the T eiy g e r m  of the science, 
can hesitate to gixe him llic very first place 
among its many strong lenders, -a place that 
is unique in the histoiy of the seveial sciences. 
The peculiarity of his position coi~sistecl in the 
fact that he mas, clnring the forty yeais in 
which tlie science mas taking its shape, an acl- 

~nirable critic of its work, -one who. f ~ o m  the 
circ~unstances of his position, liis large social 
power, his penetration, s j  mpnthy, and capacity 
for incli~idual reseaicli, mas able to eiiforce 
moderation ant1 judgment on all the worlcers 
on two continents. 

When h e l l  began to nriite the first of the 
elex en eclitions of liis ' P~inciples' in 1828,geol-
ogy 17 as still contending n ith those prejnd~ces 
1111icll had rclaldeil its prog~ess,  bar~iers  nhich 
lie, nit11 the acumen of Bac~on in dealing with 
the ' iclols,' inanaged so aell  to o ~ c ~ c o m e .  I11 
tlie immcasuiablc past nhioli tlle recent re-
searches of geologists hail I ~ calctl, all soit? of T 

speculations had been caiiied : ~ a s tdeluges, 
periods o l  intense volcanic a c l i ~  i t j  , cpoclls of 
suclclen tlestiuclion anel ic-cleation of ailin~al 
life, ne le  g i ~  en room tliert~. The ail11 of nat- 
ulalists sccrired to he to c ~ e a t e  a norld as un- 
lilze tliat oC to-day as it was possible to 1i:~ve 
it. The critical l i~~inoi  orof ITutton of Wil-
liam Sinith 11ad g i ~ e n  place to a rage for 
speculation. 011 the olhcr hand, the chuich, 
es11~ci:~ilyil: England, ]!ad set its face against 
all t l~eoiiei  that piorniceii io wealtcii t h ~  clog-
lnas of seTeii da j  s' creation 01, the Noacliion 
deluge. I ~ c l l  n:is the only geologist of his 
clay wlio coiild hare sal ccl thc seiei~cc fioiii the 
claiigeis of lagariousness tliat ploniisecl it a 
long peiiocl of trouble. Cii~cuinstancei had 
favoied his e a r l  trniniug for the peculiar work 
he mas to ilcco~nplisll. Ilic, fatlie] n as a Scotch 
gentleman of fort~ule. v,ho had a stlong taste 
Sol i l n t~~ra l  l l is to~g,  ailci inaclc sonietlli~lg of a 
llaine as a botanist. 111 l!ii ea11y j out11 Chailes 
Lj ell bccanle deel>lj iiiteresteil in collecting 
insects. -a taste nliich he seemi to have liept 
cluiing liis life. As  this collccting nas  done 
with cliscletion nild stncly, it  clc~ eloped in him 
a ~ o ~ v e r  of close tlisclimi~iation that Tas  the 
fhmidation of mach of his good morli : no 
otl le~ stuciy is so well fitted as is entomology 
to de~relop thi.; capacity for details n~hich is the 
coiiclitioii of all goocl viol1 in science. 

Aftei the usual rough training in humanity 
and tlie Iiumnnities in the prcpaiatory schools, 
-a training that fortunately an aits e l  ery 
well-horn Biitisll youth, -he melit to Oxford, 
at thc age of s e ~ ~ e n t e e i ~ ,  and matiiculateil at; 
Eseter  College. 'khere lie laid the founda-
tions of that excellent linomledge of the clas- 
sics for mhicli clnring hi, whole life he wns 
clistiiiguishcd above all of llis scientific breth- 
ren. At eTery step in his future work mc see 
the admirable resalts of this broad cnltnre, 
this sense of perspective in the intcllcctnnl 
history of mankind, which is perhaps Inore 
necessary for the mell-developed mail of science 
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thi111 for the stndent in any otlier fielcl. I t  is 
this sense of the oneness of human history, 
tlii* sympathy ancl ~ulc1erstaiiclii-1 of mcn of all 
tirnes, that gives the charm to his iinillortal 
Principles of qeology ; ancl in thls clay, n~hen 
me are clebating :ts to the uie of c1:isqical 
training, it is n-ell to ask ~'11~1 this booli monlcl 
have heerr it' the Oxford element had not bee11 
there. I t  ~ronltl pei1i:ip~ ha1 e ail cc~ll:~lly J alnn-
ble botly of fact, Out the infoi,~ili~lg wonlcl~ l ~ i r i t  
have beer1 wantlilg. 

His pon'er ro ~llalie avail of his c)\i'orcl iife 
was clonbtlcs~ clue to his liee~l~less ol' apprecia- 
tion of all folin, of' illteliectual htimnlnb. t1:ough 
he tooli 2r fair rar~lc in liii college, TT ii111111g sec- 
ond honors in classic s. TVe .;ce i11 Ins letters 
home that lie lias n l i ~ e l j  iiiteresl 111 nils sic, 
~vhich hacl been nil early-c1e1 clol)ecl t:rsle : for 
ia  his sr~hoo1i)oy days he 11:rd 1~ecn 111~ lencler 
of a schooli)(>y orchestra. PIP la alao boine- 
thing of a versifier; ancl sollie of his ~ e r s e s  
shorn a delicate fnilcy, thougl~ 1 ~ y  110 rnenns a 
strong wing. 

His fir.;t acqr~aintn~ice nit11 geology seeas  to 
have been inacle thro~igh Bnl;cn.ell's Geologj-, 
n-hich he founcl in liis f:ii1icr7s librnlj : nlld that 
author's accoll~lt of the e:~rtli's nntitjnitj ap-
penrs to  haee first arousecl liis cmios i l  to 
know lnore of the sabjecc. Wliile 11e n'as at 
Oxford, Bockinnil mas at the height of his 
siagular populality. His lectures nlfirrnecl this 
early-acquired caste. I-His first gcologicaal jonr- 
iiey R.RS to Panl~onth ,  nllcre be saw the great 
cutting pover of the sca on that soft-cliffecl 
coast. I n  the same Scar a journey to  Staffa, 
of vhich his journal is given. servecl to pos- 

GEODESY. 

Length, of a ~lauticalmile.-I n  co~lsnion par- 
lance, the length of a nautical mile is considered as 
a 'minute of latitude,' without any consideration of 
the range of value included within this definition. 
A paper upon lhis subject by Prof. J. E. Hilgarcl, 
superintendent of the Const arid geodetic survey, 
has just been p~iblislied. I t  gives the values of one 
minnte under nine clifferer~t clcfinitioiis. The values 
are based npon the elelnerits of the Clarke spheroid. 
One minnte of latitude at the poles =1,861.655metres 
= 6,107.S3 feet; one minute of latitude a t  tllc eqna- 
tor = l,Si2.787 metres = 6,045.83 feet; one ~il inute 
on the erlnator (considering it as a. circle) = 1,855.345 
metres = 6,087.15feet. 

As ailopted by the Coast and geodetic survey and 
by the Hytlroqrsphic office, a nautical rriile is one-
szxtieth par t  oi' tlte length of a deyi'ee 07s the y ~ e n tcir-
cle 01' cr, sphere ~ahosesu~Jitceis  eqzcill to t k  suifuce 
qf the eicitlz,. TJsing the (:larlce spheroid, this clefini- 
tion gives a nautical mile = 1,S38.%4Smetres = 6,080.-

sess h;m of the lore for f i e l d - ~ ~ o ~ l i .  I n  1818, 
nhen he was just of age, he made a tour 
tllrough France, Snitxerlalicl, ailcl ltalg- as far 
as Eonle. IJi5 jo~u.nal slionecl the keellest 
:l~precintion of tlie orclinary llntrire of tlarel, 
I:nt as yet 13nt little iiltclprctillg llonel. Tle 
appears. aq mere all othels of his time. strange- 
ly hlincl to the stvuctme of the All)? : e7 en the 
p'11nllel moraiues oil the glacicrs 1 1 ~ 1 ~ ~ l e  Ilinl, 
-a matter that is one of the lnost ~ ~ : I I ~ . ; ~ J R L . -

eut tlliiigs in their liialory. '611~ motioil of the 
glacie~s is not seen to he a problem: e t  his 
critical spiiit is a~ralie : for, one of lii+ paity 
finclillg ill an alr?nm tlic lines, -

"Mont illaiic is tlie inolinicll of iiio~uifi~ins : 
r 7lllcg cron-ned him long ago, 

Entli~oneilin ice, vith robes of clonds, 
And cliaderri of s110w,~~ -

11c nell s q  s, * '  I t  conlains mr,l.e real poetry 
thaa I thought eolrltl be ihlulcl ill :ill the alhiiil~s 
of Emopc." PIC did not rccooni~e that they, 
n little garl?lctl, n clc from 13) ion's i!lai~frecl, 
which hail been pul~lisl~ecl Itthe -\car herore. 
may i)e that it ihons 11s the plnce of birth of 
thebe the finest liries i~: that strange c1r~1il:itic 
poem. Despite tlie ~ e i l  that hid the tlreper 
seclets or  the Alps flom liis eyes, liis good 
Sortluie shorn ed h i~n  many tllings n-hie11 sel ved 
to lead 111s ~nind to the notion that the prcse~lt 
forces of the earth are strong enough to ex-
plai~ithe past. l l e  san- the Golclau Jirot~lerne.lzt, 
or lalldsliclc.. then but a dozen ;!ears old:  ant1 
ill the Bhone valley he beheld the frightful 
marks of the flood mhich poured from the lake 
formed by the Glacier de Bngne but six weelis 
before his coming. 

27 feet. This value closely corresponds ~ i t hthe 
Englisil acliniralty knot of 6,OSO feet. -(Rep. LT.'.S. 
coust sz~vv.,1881, app. 12.) H. m.B. 1172 

Night sigllals for geodetic work (by Mr. 0. S. 
Wilso~i of tlie N.P. state survey). -Omi~ig to the 
small number of days during any season when the 
air is in good condition for sighting points more than 
twenty-five ~ililes clistant, ancl the few hours during 
even good-seeing days available for such geodetic 
morli, especially in measuring l~orizontal angles, it is 
important not only to use to the best advantage n-hat 
dayliglit is available, but also if possible to lengthen 
every good-seeing clay. Heiice any device for contin- 
niilg TV0l.l~ during clear nights is of great value. For 
this purpose electric lights were nsed on the trianga- 
latiori carried across the Nediterm~ienn in 18'70by the 
French aiicl Sliariish povernnients, wit,h reniarlrably 
good results; tllc error of cloame of a triangle being 
but n trifle over one second of arc. Solile of these 
lirics mere the longest ever siglltecl for geodetic pur- 
poses, one of then1 being 167.7 miles. The burnillg 


