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all observations are i,o be reduced and published 
without delay." 

The fundamental instrument, the tr,~rrsit circle, 
h :~s  been kept veil  a t  nrorli- on tho regular observa- 
tioris of the sun, the moon, the planets and fnnda- 
mental stars, togetller with other stars, which, in the 
annilal catalogue for 1553, rlulnber 1,550. The total 
number of transits observed was 3,213, and of circle- 
obqervations, 6,049, -a larger nrlnlber of nleridian 
obiervations than usual. But what is of more in- 
terest, the reductions of theqe observ:ttions arcmain- 
tainecl in a state of forwarilncss unknown in national 
observatories generally. The conipntations on certain 
stages of the rcdnctions of the meridian-xork were 
reported to be well dtlvarlced on all obser~ ations up to 
the middle of May, 1584. It is worthy of note here, 
th :~i  the niean correction of the 'Nautical alnianac' 
positions of the moon in right ascerlsion trlrns out 
to be no larger than -05.03 for the year 1853. This 
interesting concordance of theory and observation is 
due to the adopticrrl in the 'Xantical alrnanac ' of 
Professor Nencomb's corrections to the ' Tables cle 
la lune'  of EIansrn, which are the same as those 
employed in the construction of the 'American 
epllen~eris.' 

The observations ~ i t h  the allazim~ir't~ liare been 
restricted to the period from the last quarter of the 
moon to the first qu:brter in each lunation; it being 
considered, that, from the first quarter to the last, the 
observations of the moon on the ~neridian will be 
obtained in  sufficient abundance. The astronomer 
royal regards i t  as evidence of the great ralue of the 
altazimuth, that, during the former period, nineteen 
observations of the moon were secured with i t  a t  
times when the moon's meridian-passage took place 
n71thin three l io~irs of the sun, and when observation 
with the transit circle was thus impracticabie. 

TITitll the rqnatorially mo~mted refracting tele-
scopes, only the usnal observations were conducted; 
h i t ,  %-ith the spcctroseope, resnlts of much inlportance 
and interest were reached, For the determination 
of motions of stars in the line of sight, four hundred 
arlcl twelve measnres have been made of the dis- 
placement of the Bl ine  in the spectra of forty-eight 
stdrs, ninety-one measures of the b lines in nineteen 
stars, and two meamres of the I) lines in one star, 
besides measures of the displacements of the B and 
Flirles in the spectra of the east and west limbs of 
Jupiter, and in tlie spectra of Venus and llars.  . . . 
Son~epreliminary measures have also been made of 
tlle li' line in the spectrutn of the Orion nebula. 
The progressive change in  the motion of Sirius froiii 
recession to approacll, alhided to in the last two re- 
ports, is fully confirmed by nnmeronq observatious 
since last autumn, and a change of the same charac- 
ter is indicatecl in the case of Procyon." 

With regard to solsr photography, undertaken v, ith 
the view to determine the arnoant of spotted area, i t  
is interesting to note that the heliograph, ~vliichup to 
the present tirnc has given pictures of four inc11es 
diameter only, has been modified so as to take eight- 
i l~chpictrrres, as mas suggested two J ears ago by tlie 
solar-physics committee. The photographs talcen in  

India under the artspicca of the sanle conlmittee are 
now sent to Greenwich for reduction, thus resulting 
in  a considerable increase in the ~iuillber of tlnys for 
which photographs are available. In 1853, for ex-
ample, photographs on 215 days a t  Greerlmicl~ are 
sngplenlenied by those on 123 days of India, g i ~  ing 
a total of 3-10, I n  1882, to 201 days at  Greenwich 
were added 142 India, thus leaving only 22 days 
itbo bout pllotographs in the entire year. I n  the 
photograpllic branch of the observatory-work there 
has been n ~ n c h  pressure "during the long-continuetl 
max i rn~~mof sun-spots, the worlc of measuring the 
photographs having been some~vllat further increased 
by the adoption of large-scale photographs of the 
sun." 

The acquisition of the Lassell equatorial, and the 
uses to which the astro~iortler royal proposed putting 
it, mere n~ent io~led in the report of the previous year. 
Anew dome forthis trlescope, thirty feet in diameter, 
and covcrrd ~v i th  ~~a~~ier-7r~nel?e'a frameworli of on 
iron, was completed by the Jlessrs. T. Coolte R- Sons 
of Yorli in March last; and the building is now about 
complete in all its details. The instrunlent itsclt has 
been generally cleaned and repaired. The mirror is 
in very good condition as regards polish, and tlie 
definition on stars is satisfactory. 

The magnetic and metet~rological observatiolls llave 
been continued wit11 the same regularity as in pre- 
~ i o u s  years. The mean temperature of 1883 was 
490.3, bcingOO i lower  than the average. The highest 
air-temperature was 8,io.l,on Ang. 21; and the lox est, 
200.6, on &larch 24. The mean daily motion of the 
air during the year mas 291 miles, wl.iieh is 12 miles 
more than the average. The number of hours of 
bright sunshine during 1883 was 1,241, being about 
80 hours above the average of the six preceding 
years. Mr. Cliristie informs ns that no definite con- 
nection was noticed between magnetic or electric 
disturbances and the phenonlella of the remarkable 
sunsets of the pasl winter. 

Annual reports o f  tiie L7niled-States geological surcey 
lo thr secrelrrry of the intertor. ii., iii. J. IY. POW-
ELL, director. Wasl~ington,Gocernnzent, 1882-
83. 55% 586 p., 32 fig., 62 pl. ;IS+ 564 p., 56 fig., 
354-3'' p1. so. 
IThas often been remafliecl that the problelxis 

of geology are expressed in far simpler terms 
in Anlericn than in Enrope, the birthplace of 
the science. It is hard to say wliether it would 
have been better for geologv if i t  had been 
born in a less ad\-erse environmetlt. Perhaps 
i t  might ha\ e ilevcloped more rnpitily, hut prob-
xbly not so healtllily. Perhaps the very clifi-
culties of the problems of geology in Europe -
the conflicts of the schools through which the 
young science pasred -have tended to invig- 
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orate i ts  life. However this may he, there 
can h e  no cloubt, that ,  this stage of pupilage 
passed, i t  was well that  a new and larger field 
was opened here on this continent, where its 
activity might be more productive, and ~ t s  
growth more steady. On the North-American 
continent, ancl especially in the United States, 
i t  ~vould seen1 that  each separate geological 
problem is stated in the clearest way. I n  stra- 
tigral~liy, where shall we find a series so con-
tinuous and complete as  in  the region of the 
Wahsatch Mountains? I n  mountain structure, 
where are the extreme types so  perfectly ex- 
pl'essecl as in the Appalachian on the one hand, 
and the basin ranges on the other? I n  land- 
sculpture, where a re  there examples so simple 
and grand as  in  the plateau region? Of the 
obscure phenomena of the glacial epoch, where 
may we hope to fincl a n  explanation, if not in  
eastern United S ta tes?  I n  the still more ob-
scure problems of chemical geology, such a s  
the  geneses of ore-deposits, -problems which 
have hitherto bafned the utmost efforts of sci- 
ence, -what field so promising as  the Ameri- 
can Cordilleras, where the process is still going 
on  under our eyes ? Finally, in  paleontology, 
where are there fields richer than the paleozoic 
basin of the east,  ancl the wonderful cretaceous 
and tertiary deposits of the west?  

These reflections have been suggested by  
reading the two bulky volumes before 11s. 
Thr re  can be no doubt that  the establishment 
of the U. S. geological survex is  an epoch not 
only in the geology of this country, but  in  the 
science of geology itself. Excellent work has 
been clone before by intlividnal effort, by s tate  
surveys, ancl by surveys undertaken by the war 
and interior departments ; but never before has 
the worli been organized in a manner befitting 
so noble a field. T h e  volumes before us are  a 
proof of the excellence of the n-ork being clone : 
they consist of full abstracts of a series of 
monographs, most of which are  yet  unpub-
lished. A simple enumeration of these is sufli- 
cient t o  show their great  importance. They are 
Dutton's ' Physical history of the GraatZ Cniion 
district, ' Gilbert's ' History of Lake Bonne- 
ville,' Itussell's 'History of T,alre Lahontan, '  
Hague 's  ' Geology of Eurelia district, ' Em-
mons's ' Geology of Leadville district, ' Eecli- 
er's 'Geology of Comstock locle,' Irving's
' Copper-bearing roclis of Lake Superior,' and 
Chamberlin's ' Terminal moraine of the seo-
ond glacial epoch.' I t  is  evident that  only 
the most rapid review of these memoirs is  pos- 
sible here. 

T h e  geology of the plateau region, through 
the labors of Powell and Dutton. is so  well 

known that  only a brief recapitulation of i ts  
wonderful history is necessaq-. This  region, 
now the  highest in  general elevation of the 
continent, was n sea-bottom, continuously or 
nrarly so, from early carboniferous t o  the  end 
of thc cretaceous, and receired. cluring this 
tirne, confirmable sediments twelve thousand 
t o  fifteen thonsancl feet thicli : this indicates, 
of course, a snhsidence t o  the same extent.  
A t  the end of the  cretaceous it  began t o  rise, 
passing successively through hracliish-water, 
fresh-water, land, and high-platean conditions 
t o  the present time, the extreme elevation he- 
ing not less than eighteen thousand to twenty 
thousanrl feet. Accompanying this elevation, 
ancl as  its effect, there has  been a general ero- 
sion by which from six thousand t o  eleven 
thousand feet thickness of s t rata  have been 
removed over the whole area, leaving the  pla- 
teau still from seven thousand t o  eight thou- 
sand feet high ; and lastly, into this plateau, 
a caiion-cutting from three thonsaild t o  s i s  
thousand feet deep. T h e  general erosion has  
given rise t o  a series of cliffs fkom a thou-
sancl to  two thousand feet high, and extending 
for hunclreds of miles ; while the elevation, 
especially in  i ts  later stages, has  broken the  
earth-crust into parallel oblong bloclis from 
twenty t o  thirty miles wide and a hundred 
or  more miles long, ~vhich,  by settling un-
equally, have produced vertical displacements 
of a thousand t o  s i s  thousand feet. These 
displacements, having occurred i n  compara-
tively recent times, have not yet  been obliter- 
ated by erosion, and therefore still exist as  
cliffs. Thus,  besides the east  and west ero-
sion-cliffs, there are  also north and south 
displacement-cliffs : these latter pass  by in- 
sensible gradations into monoclinal bends of 
the strata. A s  soon as  the  region became 
land, of course a river-system was estab-
lishecl. A s  the region rose, the rivers cut 
clown pari passu, and thus maintained their 
positions. T h e  Grand Caiion itself, into 
which the  tributaries drain, is  in the ax i s  
of the elelation. Thus  i t  has  come t o  pass 
that  the rivers ruil against the inclination 
of the s t rata ,  cutting deeper a s  the  s t rata  
rise, southward. This  remarkable persistence 
of river-beds, in  spite of great  orographic 
changes, was first pointed out by  Powell. 

T h e  time when these diff'erei~t events oc-
curred has been accurately determined b y  
Dutton. I n  eocene times, nearly the whole 
plateau region was covered by  the waters of a 
vast lake, in  which many thousand feet of s t rata  
were deposited, -the same which jieldecl such 
treasures of m a n ~ m a l i a ~ l  reinains t o  Rlarsll and 
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Cope. A t  the end of the eocene, this lalie 
mas drained by elevation, the present river- 
system was established, and the general erosion 
commenced. I t  is probable, that, during the 
miocene, the climate was moist, the rain ex-
cessive, and the general erosion very great. 
Most of the general erosion was done d ~ u i n g  
this time. During the pliocene the elevation 
was greatly increased, the climate became dry, 

and, while a moderate general erosion con-
tinued, the stream-cutting became excessive. 
The upper, outer, an(1 greater part of the Grand 
Caiion was made a t  this time (see the accom-
panying figure). Tomard the end of tlie plio- 
cene, things settled for a while : the stwarns 
reached a base-level, and cat no deeper for a 
long time. A t  the beginning of the quaternary, 
a somewhat rapid rising again began. and has 
continued to the present time. This last rising 
inaugurated the cutting of the inner caiion. 
The comparatively rapid rising of the pliocene 
and quaternary tiines produced tlie north and 
south faults, and, in connection with these, 
igneous outbursts on a grand scale. 

Although the author does not, zue would 
correlate this last elel-ation and its outbursts 
with the elevation aiid lava-flows which took 
place in California a t  the beginning of the 
quaternary, and the inner caiion of the Colo- 
rado with the deep cafions of the present river- 
systems of that state. I n  middle California 
the pliocene rivers were displaced by the lava- 
flows, and therefore had to cat new beds. 
These mTere cut much deeper than the old, 
because the country was greatly elevated at 
that time. But in southern California the 
couatry was elevated, but the rivers were not 
displaced : therefore, lilie the Colorado, they 
cut in the same place, but deeper; and rem-
nants of the old beds are now found on the 
flanks of the present caiions. 

Capt. Dutton has sometimes been criticised 
for a style unbecoming a scientific treatise. 
We do not agree with these critics. Nothing 
short of vivid worcl-painting can give any 
adequate idea of the peculiar s c e n e q ;  and 

certainly in this Capt. Dutton excels. We 
wo~~lclesl)ecially draw attention to his reallr 
magnificent clescril~tion of the towers of Vermil- 
ion Cliffs (p. 86) ,of the temples aiid tomers of 
Virgen Itiver (11. 88), and his ride on Icaibab 
plateau to Grand Caiion (p. 136). 

I t  is needless to say that the inelnoir is illus- 
trated in a inanner worthy of the subject. 

I t  is already well known, through tlie previous 

labors of Gilbert and King, that in quaternary 
times the basin region was largely occupied 
by two great lakes, separated by the East 
Humboldt Rangc. The one occupying Utah 
basin, of which Great Salt Lake, Utah, Bear, 
and Serier Lakes are the residues, was named 
by Gilbert, Lalie Bonneville ; while that occu-
pying Kevada basin, and of which Pyramid, 
J\Tinnemucca, Carson, Hurnboldt, and Walker 
Lakes are tlie residues, was named by nIr. 
Icing, Lalie Lnhontan. The complete study of 
these lakes has been l under tali en 70- Mr. Gilbert 
and Mr. Russell. The great importance of this 
inrestigation lies in the fact that lakes witliout 
outlets are the clearest indicators of changing 
climate. JITe can only touch lightly the most 
important results, referring the reader to the 
memoir for the proofs. 

According to Icing, in early pliocene a great 
lalie, which he calls Lake Shoshone, covered 
nearly the whole basin region. This lake seems 
to haye dried away almost coml~letely by the 
end of the pliocene. A t  this point Gilbert talies 
up the history of the region. At  the end of the 
pliocene, Utah basin had a dry climate and a 
small residuary lalie, as a t  present. I h r i n g  the 
quaternary, the lake rose nntil it reached a level 
nine hundred feet above the present, but did 
not find an outlet. Then it dried away grad- 
ually and probably completely, and its residual 
salt was buried 7r)eneath fine clay, or ' playa 
deposits ' of Rlr, Rassell. This was followed 
by a second rising, which reached still higher, 
and the lalie fo~ind ail outlet into the Snake 
River. The lake was therefore fresh. The 
outlet stream cut its way down three hundred 
feet or more, until, finding a hard limestone, the 
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lake stood at the six hundred foot level a long 
time, making a very distinct terrace (Provo 
terrace). Then by change of climate it lost its 
outlet, and dried away to its present condition. 
Mr. Gilbert correlates these changes with the 
first glacial, the inter-glacial, the second gla­
cial, and the post-glacial periods. Other very 
important facts brought out by Mr. Gilbert are 
those connected with recent orographic move­
ments. The floor of Utah basin has recently 
moved, and is probably still moving. The 
movement is unequal. The floor is ivarping. 
The great fault on the west side of the Wah-
satch has recently slipped, and will probably 
again slip. The Wahsatch Range has grown 
very recently, and is probably still growing. 
Such slips produce earthquakes. The great 
Inyo earthquake of 1872 was produced by a 
slipping of the great fault on the east side 
of the Sierra, as was first pointed out by 
LeConte.1 

, Mr. Russell's studies of Lake Lahontan en­
tirely confirm the conclusions of Mr. Gilbert 
as to climatic changes. This lake also increased 
from mere residues to a level of five hundred 
feet above Pyramid Lake. I ts shells show that 
it was at this time fresh ; then it dried away 
completely, burying its salts, if any, beneath 
play a deposits. Then it rose again to the five 
hundred and thirty foot level (it was then also 
fresh) ; it again dried away to the present 
residues. I ts terraces are traceable all around : 
it never found an outlet. 

Mr. Russell continues the observations, com­
menced by King, on the remarkable deposits of 
this ancient lake. He divides these deposits 
into three kinds, which were made at different 
stages of the lake. In its first great rise, it 
deposited a hard, smooth, incrusting lime car­
bonate (lithoid deposit). At the one hundred 
foot level and downwards, it deposited what 
Mr. King calls thinolite, and which he regards 
as a pseudomorph after gaylussite. In the 
last and greatest rise, it deposited the dendritic 
tufa. Mr. Russell calls attention to the fact, 
that, if thinolite be a pseudomorph after gay­
lussite, it is difficult to understand what be­
came of the enormous quantity of soda; for 
the lake never found an outlet. This problem 
is yet unsolved. 

I t is seen, then, that Lake Lahontan, like Lake 
Bonneville, shows two wet periods separated by 
a dry period, and probably two glacial periods 
separated by an interglacial period. Evi­
dences of recent orographic movements are 
noted here also. Nearly all the basin ranges 
are formed by the tilting of long north and south 

1 Amer. journ. s c , vol. xvi. p. 101, 1878. 

crust-blocks, each block being dropped on one 
side, and lifted on the other. The faults thus 
produced have been slipped very recently, and 
are probably still slipping. The mountains are 
still growing. 

The three memoirs — of Emmons on the 
geology of Leadville, of Becker on the Corn-
stock lode, and of Irving on the copper-
bearing rocks of Lake Superior — all throw 
light on the genesis of ore-deposits. 

In Mr. Emmons's admirable memoir we have 
a clear scientific account (the first ever given) 
of the wonderful argentiferous lead-deposits of 
Leadville. In this region the mountain sj^stem 
separating the plains from the plateau region 
consists of three ranges ; viz., the Colorado, the 
Park, and the S a watch. The first two are sepa­
rated by the Parks ; the last two, by the vallej^ 
of the Arkansas River. The Park Range, in 
the vicinity of Leadville, is called the Mos­
quito Range. On the western slope of the 
Mosquito Range, or eastern side of Arkansas 
valley, is situated Leadville. The Mosquito 
Range consists of crumpled and faulted strata, 
from the Cambrian to carboniferous inclusive. 
The ore-deposits are in the carboniferous. 
Between the carboniferous strata are thick in­
tercalary beds of porphyry, which have been 
forced between the separated strata without 
appearing on the surface. This irruption took 
place during the cretaceous. The whole series, 
both sedimentary and intercalary-igneous, was 
then folded and faulted. The mode of occur­
rence of the ore shows conclusively that it was 
deposited from solution in percolating water. 
The ore occurs in a gangue of oxides of iron 
and manganese, mixed with clay, in cavities 
and channels in the limestone. The limestone 
was dissolved and the ore substituted bj^ the 
same water, the clay being the residuum of 
the dissolved limestone. The ore was origi­
nally disseminated in the porphyrj^, and thence 
leached out, and carried downward into the 
limestone. The original form was sulphides ; 
but in many cases this has been subsequently 
changed into carbonates, chlorides, etc. I t is 
seen, then, that these are not true fissure-veins, 
but deposits in irregular water-channels some­
what like the lead ores of Illinois, and like 
these latter, also, they occur in carboniferous 
limestone. 

These important conclusions of Mr. Emmons 
in regard to the genesis of ore-deposits are 
substantially confirmed by Mr. Becker's study 
of the Comstock lode. This grandest of all 
lodes is, however, a true fissure-vein. We note 
only the most important conclusions of this 
careful memoir. 
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The vein is a t  contact of a diabase country 
on the one side, with a diorite on the other. 
Mr. BecBer finds evidences of repeated slip- 
ping. Below, it probably cuts into the diorite. 
The ore was derived from the eastern dia-
base country, in the augite of which, analysis 
still finds the metals in small quantities. The 
disseminatecl metals were leached out and car- 
ried westward into the fissure, and there accu- 
mulatecl. The solvent water was hot, and 
contained alkaline carbonates and alkaline sul- 
phides ; in other words, was solfataric. The 
rocks were left in a widely decomposed con-
dition. These conclusions are confirmed by 
the observations of others, as well as of Mr. 
Becker himself, on the phenomena of deposit 
of silica and metallic sulphides from solfataric 
waters, now going on at Sulphur Bank and 
Steamboat Springs. I t  is not unliliely that 
the process is still going on also in Comstock 
lode. 

On several points Mr. Beclrer differs from 
previons observers. Richthofen, in his cele- 
brated memoir on A natural s ~ s t e m  of igneous 
rocks, gives a prominent place as a rock 
species to propylite. Mr. Becker thinks, and 
probably rightly, that propylite is only an 
altered nndesite, and therefore that the species 
is untenable. Rosenbusch, however, had al-
reacly shown that propylite most be regarded 
as a modification of andesite, and Mr. Becker 
ought to have state6 this fact. 

Again Mr. Becker differs (and we think again 
rightly) from Church as to the source of the 
heat of Comstocli- lode. Church ascribed i t  
to li-aolinization. Mr. Becli-er shows the in-
sufficiency of this cause, ancl suggests as a 
more probable cause solfataric action, the fee- 
ble remnant of previous volcanism. 

The memoir of Mr. Irving on the col3per- 
bearing rocks of Lake Superior deals with some 
of the most vexed questions in geology. When 
such men as Hunt, Whitney, Selwyn, Wads- 
worth, and Irving differ as to the age and 
stratigraphic relations of the copper-bearing 
series, those who have not personally examined 
the ground have no right to an opinion. Mr. 
Irving's view is, that tliis series partly fills the 
great gal) between the Huronian and the Cam- 
brian. I t  consists of sanclstones and coaglom- 
erates, with interbecldecl sheets of igneous 
rocks, mostly basic ; the whole being of enor-
mous thickness. 

As to the mode of occurrence and origin of 
the ore, there is a resenlblance to, yet striking 
differencc from, that of Leadville. As in Lead- 
ville, so here, we have alternating sheets of 
strata and lava; also, in both, the ore seems 

to have been leached from the igneous, and 
gathered in fissures, cavities, water-channels 
of any liincl in the intervening strata, by means 
of down-percolating water ; also, in both, the 
deposit seems to have been made by substitu- 
tion ; although the explanation of the substi- 
tution is more difficult in this case. But, on 
the other I~and, the age of the strata is pre-Cam- 
brian instead of carboniferous ; the strata are 
coilglomerates and sandstones instead of lime- 
stones ; and the intercalary becls are contempu- 
raneous instead of subsequent, i.e., poured out 
on the surface, and covered with sediments, in-
stead of forced between the strata. As to the 
obscure question of the reactions by which ore 
was depositecl, the author seems to adopt Pum- 
pelly's view, that the copper was carried in 
solution as sulphate, and was reduced by the 
iron of the basic rocks, which oxidized itself 
at the expense of the copper sulphate. 

The memoir of Hague on the Eureka clis-
trict does not touch the mines of this district: 
that is left for a futi~re memoir. I t  is con-
tined wholly to descriptive geology. As such, 
although not entertaining popular reading, it 
is a model of painstaliing, conscientious work. 
I t  is on such work, and such only, that a true 
geological science must be built. Only one 
point we have time to notice. Mr. Hague de- 
clares that there is no trachyte a t  all among 
the western eruptive, what has gone under 
that name being andesite. This decision is 
founded on the fact that plagioclase is the 
donlinant felspar in all of them. The fact 
admitted, the decision seems well founded. 
But surely some consensus of view as to the 
basis of classificatio~l of eruptive is devoutly 
to be wished for. Shall it be the look and 
habit, or mode of occurrence, or mineral con- 
stitution, or age, or all these together? When 
shall order come out of tliis chaos? 

I t  is a pity that 3Ir. Charnberlin's paper on 
the second glacial nloraine comes last among 
the geological articles ; for we arc pressed for 
room, and the subject is to us a specially invit- 
ing one. The author commences his work by 
trying to remove the confusion which exists on 
the subject of drift-deposits. IIe makes three 
kinds of till : viz., 1, subglacial or true till ; 2,  
englacial or superglacial till (a looser top 
material) ; 3,  subaqiieous till, often confoiinded 
with the first, but deposited by floating ice. He 
also clistinguishes beheen  osars and kames. 
After many other distinctions which deserve 
studious attention, lie describes the peculiar 
struct~ire and appearance of terminal moraines, 
and then applies these principles to the idea- 
tification and tracing of the seconcl glacial, or 
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so-called ' kettle ' moraine. As is well known, 
chiefly through the work of the author, together 
with Upham and others, this moraine consists 
of a series of loops about the Great Lakes, and 
continuing thence eastward and westward. 
Conlmencing with the Green-Bay loop as most 
typical, the author describes every loop sepa- 
rately and minutely, taking them in succession 
going eastward, and then returning and going 
westward. All we can do here is to trace 
briefiy the course of this moraine as shown in 
the map, plate xxviii. 

Commencing eastward, this moraine passes 
through Cape Cod and through Long Island, to 
New York. This part is often described as 
the first glacial or limit n~oraine. I f  so, the 
two are here coincident. But possibly the 
true limit is farther out to sea ; or, more prob- 
ably, the ice-sheet at its farthest limit ran out 
here into the sea, and formed no moraine at 
all, its ddbris being carried away by icebergs. 
From New York the two moraines separate, the 
limit moraine passing through Kew Jersey and 
Pennsylvania, where i t  has been traced by Cook 
and Lewis; while the second glacial moraine 
turns northward into niiddle Sew York, passes 
in a curve around the Finger Lakes, and then 
southward to join the limit moraine in eastern 
Ohio. After ruilning together a little may, they 
again part company, the limit moraine passing 
along an irregular line a little north of the Ohio 
River, then crossing the Mississippi and follow- 
ing the south and west side of the ilIissouri 
River into Montana and British America; 
while the second moraine turns northward, 
sweeps about the Great Lakes in a succession 
of loops, and then, making two nlore grand 
loops, -one in Iowa and one in Dakota, - i t  
finally passes along the Coteau of the Missouri, 
and onward into British America. 

The importance of the work of Mr. Chamber- 
lin and Mr. Cpham, in connection with that of 
Messrs. Cook, Lewis, and llTright, on the first 
glacial or lilnit moraine, in their bearing on 
the question of the existence of a veritt~ble 
ice-sheet, cannot be overestimated. 

I n  the paper oil barometric measurements 
b~ Mr. Gilbert, a new method of measuring 
heights is brought forward. The essentials of 
this inethod are as follon-s :-

For the purposes of observation tlierc are 
two base stations, one high and one low, the 
rlifference in altitude between them being as 
great as possible, compatible with close verti- 
cality. At  these two stations, only the barome- 
ter and its attached thermometer are observed, 
110 other instrument being considered neces-
sary. The actu:rl difference in altitnde be-

tween these base stations is determined by 
spirit-lerel ; and this constitutes the altitude, 
-a vertical base-line, by which all other al-
titudes are gauged. 

The field-notes consist of barometric read- 
ings applying to the upper base station, the 
lower base station, and the new station, respec- 
tively. 

The method of computation consists in first 
correcting the instrumental readings for index- 
error and temperature. These readings are 
then collected in groups of three, each obser- 
vation at a new station being associated with 
the coincident observations a t  the base stations. 
The altitude of the upper base station is then 
computed as usual, without applying the cor-
rections for moisture, temperature, or gravity ; 
and the height of the new station above the 
lower base station is calculated in the same 
way, thus assuming that the air is dry, and has 
a uniform temperature of 32" F. : and, these 
two results being considered approximate, the 
following proportion is made :-
Approximate height of base-line: True height of base-line : : 
Approximate height of new station :True height of new station. 

There is little of importance in this publica- 
tion that has not appeared previously in some 
form or other. 

Of course, the inethod would, in the first 
place, be limited in its application to a very 
small horizontal area ; for only in such an area 
could the conditions of density be similar 
enough to allow of its use : and the first thought 
that would strike one would be the compara- 
tively rare occurrence of the conditions of 
verticality proposed, though the method cer-
tainly has the mark and merit of ingenuity. 

Most of such devices are designed to do 
away with the influence of the ' hour of the 
day,' as it is called, or the varying effect of 
the different conditions of temperature and 
moisture. Any real control over these ele- 
ments in the problem inust come from the 
careful noting of all the circumstances under 
which the data are collected ; and the question 
can only be decided, if it eyer is, by obser~a-  
tions continued for a long time. 

The only great effort to secure the data for 
this ' horary ' correction was made by Plan-
tamour, in his discussion of the forty-year 
series of observations carried on between 
Geneva and the St. Bernard hospice : but this 
series only coyers one of the many conditions 
nnder vhich such measurements may be made, 
for decided differences would be introdnced by 
unequal insolation along iliountain chains, near 
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plateal~s (mrhether liigli o r  lon ) . on the coast. or 
in different seasons ; and it wonld seem from 
these records that  tlie only means of obliterat- 
ing the effect of these temporary disturbances 
is in liaring a large number of obserr  a t'lons 
made, and taking their average. 

This  would also seem t o  tliro~v iorlie tloul~t 
upon tlie value of TTilliamson's inetliod of 
obtaining this correction fro111 the crlrl e of tlie 
(la) : for days cliFer so much tliat a large 
a rb i t raq  or  constructive clement would be in- 
troclut.ed, tlicreb\ c1ain:rging tlie resnlts ns far 
:IS scientific accurncy is  concernctl ; for n e cmi 
cosily see that  the difkerence bet ween a clcal . 
bright claj , and a (la? in  nliicll the sky night 
bc wlioll~ or 11:lrtlj coverccl, ~ v o ~ ~ l c l  bc great,  
nncl t i ~ e ~ c f o ~ e  much mould hr  left, to tlie Jnclg- 
inent of tlie o b s e r ~  el v i t h  1c2:rrd to  a l ~ p l j  in: 
the  whole or oiily a p a ~ t01' :ui~j correctioii 
whicl~ might he o~i tained for use in snch cases :' 
for, a t  best, we o n 1  get  a sort of .I- \e 1 eton 21 er-
a g e  from the mathcn~atical formulae ; and it  iq 
quitc cei tain that  the formula of Laplnce gives 
too high resnlts for general use, since it is only 
atl:~ptetl for the sumnicr montl~s.  

'L'lie second ol)jec.tion l o  thir ~nctliocl, tllc,rc,- 
lore. ~ ~ o u l d  seeill to  be fonnd in the coiiipala- 
l i ~  nlhitrnrj usr of the datn obtainetl. el! 

I f  n e coi~ld 0111) obtain a pal tin1 solution 
of .this problern by secwring :I portion of' the 
proper correction, it nronld be a great gain. 

T h e  temperature coirection mould not,  pel- 
h a l ~ ,be so  diEcnlt to  obtain; but,  when we 
once introduce tlie element of moisture, we 
p e r c e i ~e that  the uncertainty of controlling the 
conclitions iiicrenses, except by  l i a ~ i n g  full 
averages of a11 tlie eleinents inrolretl. a s  their 
~rariability is  so great.  

One llas only to  loolc into the work of Plnn- 
tamour t o  become coirviiicrd of this ; and the 
~ e s i ~ l t sobtained fro111 these records, as  worlied 
out  by 111. Guyot, show it co~iclnsirelg-. 

I t  has therefore been Dl*. Guyot's principle 
t o  si~npli<ythe methods. both of obserr a t '  ion 
ancl of computation, as  mncli as  possible, so  a s  
t o  facilitate t l ~ e  rnaliiiig of a largc ii1iinber of 
o l ~ s e r v a l i o ~ ~ s ,and from tlieir averages obtain- 
ing better results. I',- this means tlie original 
reeords are toucliecl a s  little a s  possible ; and 
the results are snfficiently a c c ~ ~ r n t efor the 
purposes of the geographer. 

The  trouble is, that  these difficulties nrise 
from the nature of the problem; aiid it  is T e r j  
tlouhtful whether the! will ever he completely 
mastered. 

There is  another ol).jectio~~ to the l~roposed 
methocl, which ~ . ror~ ld  seem Tital ; ant1 tliat is,  

H ~ l l l r i i nNo. 2, F.LI.mrlscrlrn of gcolo,rrj-and ;rl.rli:~eology. 

tlint it materially i~icrcases the cost of sucli il 

s u n  cy, not onl j  bj- the cinployment of an 
ndtlitional observer. but also by making tlie 
n ~ e a s ~ ~ r e m e n tof a nnml~cr  of vertical bnse-
lines 1)) l e ~ c l  a nec~essitj in  a n  estendetl 
snrvej ; and  a n j  thing which does this, therehj 
bringing the expenses nearer to  the amo~in t  
necessary for a regular levelling-survej ~ i t h o i ~ t  
1)rol~ortionally increasing the accliracy of the 
rcsults oi~lained (for tlie liabilitj t o  error- of 
o b s e r ~ation and computation is  greater).  is a t  
least of cyuestionablc advantage. 

111 his ' Son-marine fossil AIollusca,' D r .  C. 
A. White preseiits a valnnble review of the 
North-American hracliish, fresh-water. ant1 
land IIol l~iscn,  beginning ~vitli tlieir first re1x.c- 
selltatires in lhe  I)e\wnian. and tracing the 
liistory of many cases of persistence to  modern 
forms. Every pnleontologist lins to  conleiicl 
~ ~ i t hlargc gaps in matelsia1 ; and these are marc. 
extensire an~oilg the inlancl than anioiig the  
marine i\lollurca. Another dificulty l iw in 
distinguishing between the brackish and flesh 
nncl snlt \vatel f o ~ m s .  These are  often com-
mingled. csl~ecially in the Laramie roclis, which 
bear evidences of frequent littoral changes in 
the estuaries and inland seas. F o l l o ~ i n g  a 
geologicnl i i i t rod~~ction,  tlie author presents an 
clal io~ate  liistorical catalogue of the genera of 
the Conchifera and Gasteropoda. There is  a 
happy omission of any attempt a t  revision of 
species (an endless task) ,  ancl little technical 
descr i~~t ion: wliile more attention than usual is 
given to the interesting qnestion of clianges of 
habitat during snccessive weriods, aiicl relatioii- 
ships with othver fossil a112 modern forms. A 
curious fact, mliicl~ has so  many 11arallels aullong 
the other Jlolltrsca, is  the early appearance ancl 
development of the pnlmonate gasteropods, 
which are  found as  low a s  any  of the Conchifera. 
With the necessary presumption of the deriua- 
tioii of the  non-marine from the  marine types, 
the author infers that  this has taken place not 
only in paleozoic, but in  more recent geologi- 
cal times. T h e  marine types, having suffered 
the fewest changes of environment, have been 
the most persistent; then rank the land ancl 
brackish-mnter types ; but ,  in  view of tlie con- 
t i~ ina l  changes in  the fresh-water areas, tlie 
persistence, even to the present day, of several 
fresh-water fo r~ns ,  is most remarkable. Ac-
cording t o  tlie author, tlie latter fornls abouiided 
in tlie great  tertiary lalies : they surr i red tlie 
contraction of the  lakes into the  great river- 
systems, and they eve their wide dispersal t o  
the confluence of these river-systems, as  in  thc 
case of the Ollio and  lKississippi, which origi- 
nally p o ~ u c d  into the  Gulf. I t  appears that  

http:troclut.ed




RESERVOIR BUTTE, SHOWlNG TERRACEB OF THE BONNEVlLLE @HOKE-LINEE, 


