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examined by Mr. R. Ellsworth Call, who reports the 
following species: Apliacrium clentalum I-Ialdeman, 
Pisidinn1 ultramontanum Prime, LIeliso~ila trivolvis 
Say, Granulus vermicularis Gould, Limnophysa 
bulinioides Lea, Carnifes Newberryi Lea, Valvata 
virens Tryon. 

The minglillg of the blaclreiiecl and mineralized 
bones of horses, camels, elephants, edentates, etc., 
with tlie shells enumerated above, presents a puzzling 
association of estinct tertiary(?) malnmals ??-it11 quan- 
tities of shells of living species, wliicli we had hoped 
Professor Cope's studies wonld elucidate. 

The preserice of 'worked flints,' rninglecl with the 
fossil bones, is a rnatter of but little significance; as 
the bones occur on the surface, and lnight have had 
arrow-heads, etc., scattered among them a t  a very 
recent date. There is no evidence that  the fossil 
aniirlals, and the people who chipped tlle flints, were 
colrte~nporaneons. 

Tlie valley of the Warner Lalies is referred to as a 
'fractured anticlinal.' Again, the snine expressionis 
used in describing Silver Lalie. We believe, how- 
ever, tliat geologists fanliliar with the progress of es- 
ltloration in the Far  West clnring the past ten years 
would class these basins as monoclinal valleys, of 
the Great Basin ty11e.l The Warner valley has a 
profound fault along both the eastern and western 
borders, and is enclosecl to a great extent by lofty 
fault-scarps. 

The Abert Lalie basin also owes its formation to 
displacements. The lalie occurs at  the base of agreat  
fault-scarp, forming a cliff two thousand feet high, 
and covers the depressed edge of a thrown bloclr. 

In the passage relating to Ahert Lake (p. ISS), tlie 
reader is left in doubt as to wlletlier the lalre, or the 
Chewaucan River, abounds in trout. Latcr, however, 
three species of fish are credited to Abert Lake, illy 
own experience has been, that  trout are abluidant 
in the river, ancl absent from the lake; although they 
perllaps could exist in the latter in the immediate 
vicinity of the mouth of the Chewaucan River 
(frontiersmen who are familiar with the lake say that 
i t  is uninhabited by fish). During my own exami-
nation I found its waters swarrriing with 'brine 
shrimps' and the larvae of insects, but never saw a 
trace of piscine life. I ts  waters are strongly allraline, 
and utterly unfit for culinary purposes. 111 its phys- 
ical properties the water of Abert Lalre resembles 
the brines of Suniner Lalie (Oregon), llloro Lalie 
(California), and the soda-ponds (near Ragtown, 
Nev.), :ill of which are too strongly allrirlirle to be 
inhabited by fishes. I t  is not evident on what an-
tllority Professor Cope ascribes a fish failna to this 
lalre, as on p. I,,': it is stated distinctly that h e  did 
not get a near view of it. 

From a study of the geographical clistribntion of 
the fishes in the lalres of tlle Great Basin, Professor 
Cope has found that the larger fishes inhabiting the 
lakes in northern Xevada and south-eastern Oregon 
are diffe~,ent from those of tile lalces of tlie llonne- 
ville basin. This is an interesting determinaLion; as 

See ' Basin Range structure,' Ueol. of the Uintah 3foun- 
tains, Powell, 1,. 10. 

the former basins were mostly without outlets dur- 
ing the quaternary, while the latter became tributary 
to the Columbia. 

The effect of alkalinity 011 the growth of fishes has 
been noted by Professor Cope to some extent, and is 
evidently a study that might lead to interesting geo- 
logical conclusions. The cornparisoil of the faunas 
of Pyrainid and Tahoe lakes would perhaps show the 
effect of salinit,y ancl alkalinity on tlle specie3 of 
fishes wliicli probably inhabit both lakes. Pyramid 
Lake, it will be remembered, is snpplied alrnost wholly 
by tlle Truclcec River, the outlet of Lalre Tahoe. 

Before conclnding that "all the species of Pyramid 
Lake are peculiar to it, excepting Catostomus tahoerl- 
sis," it would be desirable to compare its fishes with 
those of Wallrer Lalie. As these two lalies are quite 
similar in chemical composition, and both occur i n  the 
Laliontan basin, i t  seems probable that  their abnn- 
dant faunas would be found nearly identical. One 
species of trout,, at least, seems to the writer, from 
snperficial exanlination, to be common to the two. 

The seconct part of Professor Cope's paper is de- 
voted to the description of the fossil fauna of ' Idaho 
Lalie.' Tliis lake existed in eastern Oregon ant1 west- 
ern and southern Idaho during pliocene time. No 
body of water represent,s i t  a t  present; and the fish- 
remains found in its sediments differ frorn those of 
the Oregon basin, both recent and fossil. The extent 
of this ancient lake is not k n o ~ ~ ~ n .  areI ts  sedii~lents 
named the ' Idaho formation,' but no typical exposure 
is described or in any way inclicntecl. Even the  lo- 
cality at  which the fossil 11ones mere collected is, for  
some unstated reason, withlield. Tliis method is to 
be regretted; as Professor Cope does not stand alone 
in rnalriny geological divisiolis on purely paleo~rto- 
logical grounds, without attempting to describe or 
locate the formatioris named. If this practice is per- 
sisted in, i t  can only lead to confusion. 

Of tile twenty-two species of fossil fishes described, 
eight are new. Besides these, tlie sediments of the 
Idaho Lalie have furnished three species of crawfish 
which were reported by Professor Cope some years 
since. The molluslrs, it appears, have already been 
described by P. 11. Meelr. 110th the vertebrate and 
invertebrate fossils of tlle formation determine it to 
be lacustrine and fresh. 

Although we have veiltnred to talie exception to a 
number of statements in the paper under review, yet 
we welcome it as adding materially to our knowledge 
in a field that had previously been but little studied. 

ISRAELC. RUSSELL. 
TVashington, D.C. 

TIIEproper definition of lileall solar time appears 
to me n very simple matter, and to have nothing 
arbit1.al.y abont it. The  111ean sun is merely a n  
imaginary body vi~hich is supposed to nlove uniformly 

1 Paper b y  Prof. 3. C. Adains of Cambridge, at tlie December 
meetillg of tilo lloyai astrono~nical  society. F rom The ohneraa-
to?!/, Fcbru:%ry. 
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in the equator a t  such a rate that  the difference be- 
twee~i  its right ascension at any time, and that of the 
true sun, consists entirely of periodic terms. This dif- 
ference is called the equation of time, which, there- 
fore, by its very natnre, cannot contain any teirn 
increasing indefinitely with the time. >lean noon at  
any place is determined by the transit of this imagi- 
nary body over the n~eiidian of the place. jnst as 
apparent noon is determined by the translt of the 
true sun. 

Thus mean time is defined with reference to a 
natural phenomenon: viz., tlie transit of the real sun 
over a given meridian: and we cannot have one 
length of a mean solar day according to Bessel, and 
another length according to LeVerrier, any more 
than we can have d~ffererit lengths of the apparent 
solar clay. 

A mean solar day, according to Mr. Stone's theory, 
is something totally different froni that above defined. 
I t  has no reference to the average length of the ap- 
parerit solar day, but is purely artificial or conven- 
tional in character. Practically, Mr. Stone's mean 
solar day is the time dunng which the mean loizgi-
t ude  of the sun increases by sonle definite arno~uzt. 
Eessel gives one determination of this amount, and 
LeVerrier a different one: hence Mr. Stone is obliged 
to employ two mean solar days, wliich are of different 
lengths, according as Bessel's or LeVerrier's niean 
motion of the sun is used. On this principle, every 
fresh invest~gator of the sun's rnotion ~?ou ld  require a 
mean solar clay peculiar to himself. We are tempted 
to ask, What was the meaning of the mean solar day 
before Bessel's time ? 

The origin of Mr. Stone's misapprehension on this 
point seems to be the following. I n  the ordinary 
pracrice of an  observatory it is usual and convenient 
to dwluce the rnean solar tinie frorn the sidereal time 
supposed to be lcnown, instead of finding it by direct 
observation of the sun. I n  order that this conversion 
of sidereal into mean solar time, however, may be 
correctly performed, it is necessary to employ the 
correct mean longitude of the sun at  the given in- 
stant. Any error in the assumed mean longitude 
will produce an  equivalent error in the mean time 
deduced; and, if the sun's mean motion be incorrectly 
assumed, the error of time thus produced will gradn- 
ally accumulate. 

Thus the error of mean solar time as deduced froni 
sidereal time by means of Bessel's formnla, which 
amounted in the )ear 1864 to a little more than half 
a second, has increased to a little more than six-
tenths of a second a t  the present time. The increase 
of the error of rilean solar time in nineteen years is 
in reality rather less than e~glit-linndredths of a 
second, ~vhereas &Ir. Stone's theory nlalies it amount 
to twenty-seven seconds! I n  tact, the error, accorcl- 
ing to Mr. Stone's theoiy, is about three 11:mdred and 
sixty-five times as great as it should be. The reason 
is, that mean time is measured, not by the sun's mean 
rnotion in loni/itucle, as Mr. Stone's theory supposes, 
bnt by its mean motion in hozw-anyle, wliich is about 
three hundred and sixty-fire times as great; so that 
the error in time produced by a sinall erior in the 

mean nlotiori in longitude is only about 3h; of that 
which would be produced if the error in time bore 
the same proportion to the time that  the error in the 
meail motion in longitude bears to this mean motion 
itself. 

If re denote the sun's mean motion in longitude in 
a mean solar day, then the ratio of the length of a 
mean solar to that of a sidereal day is 

3600 f n : 360°. 
Arid if iz f d n denote a slightly different deter- 

mination of the mean motion in longitncle, this ratio 
will be altered to 

360° f 1e f d lz : 360°. 
Hence the measure of the sidereal interval corre-
sponding to any given number of mean solar days 
will be altered in the ratio of 

360°+ n f  d n :  3 6 0 ° f n ,  

that  is, since 3600 is nearly equal to 36.5 ?a, the sidereal 
measure of the interval will be altered nearly irl the 
ratio of 

instead of in the ratio of 

as i t  should be by Mr. Stone's theory. 

I n  concl~~sion, theory of 
we will test Mr. Stone's 

mean solar time by supposing a n  extreme case. Let 
us imagine that the sun had no i~~otiolz in longitude, 
but, like a fixed star, retained a constant position in 
the heavens. On this supposition, rnean solar time 
wo~ild be just as intelligible as it is at  present, and it 
is evident that the mean solar day and tlie sidereal 
day mould become ideritical wit11 each other ; but 
what would become of mean solar time according to 
Mr. Stone's idea of it 2 

BIORPNOLOGY OF T H E  PELVIS A N D  
LEG. 

MISSALICE JOHNSOS,at the suggestion of the late 
F. &I.Balfour, has investigated the development of 
the pelvic girdle and hind-limb of the cliiclr ((J~~clrt. 
j0ur.n. micr. sc., xxiii. 309). On the fourth clay of 
incubation the limb is merely a local exaggeration 
of the Wolffian ridge, consisting, like it, of a mass of 
ronncled rnesoblastic cells crowded together. The 
first trace of the skeletal parts appears on t l ~ e  fifth 
day; tlie mesobiastic tissue of the axis of the limb 
becomi~ig rriore condensed, and, by tlie seventh day, 
converted into recognizable cartilage. Ossification 
begins very late. The entire sl~eletal a~zlayeof the 
girdle and limb is at first continuous, making a T, of 
which the stem represents the limb, and the  cross 
the girdle running dorsuventrally. The pelvic airluge 
soon rxliltnds, above the centrally placed acetabnlar 
region, into a hroatl plate, the ileum; below, arid in 
front, into the narrow pubis. A little later the pec- 
t i~ical  process grows out in front from the upper part 


