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.up investigations in the geologic department of archzeology with- 
out adequate knowledge either of the processes and phenomena 
of geology, or of the arts and hab~ts  of our aboriginal peoples." 
I bad supposed that srtch crass ignorance as this was confined, in 
Mr. Holmes's judgment, to myself; but it seems that there are 
others falling under a l ~ k e  condemnation. How fortunate it  is 
for the rising generation that 31.11..Wm. H. Holmes has appeared 
to set them quite right in regard to the prehistoric archzeology 
of North America. HENRYW. HAYNES. 

Boston, May 22. 

Preliminary Note on Eggs of Cottus Richardsoni. 

ONE finds in scientific literatuie so little relating to the habits 
of even some ot our best-known fishes, that reliable information 
on piscine life-histories is much to be desired. 

The little miller's thumb (Cottus Richardsoni, Agassiz) was 
found breeding plentifully in a large spring near Philadelphia on 
hpr .  29, and a fine lot of material tor future embryological study 
procured. 

The places selected for ov~position were invariably the foun- 
tain-heads of small, lateral springs wh1ct-1 emptied into the maln 
body of water, and where the water was freshest and coldest. 
No eggs were found a t  more than a few feet dlstance flom a 
dpr~ng-head. In two or three cases the streams were 80 t ~ n ythat 
the fishes must have been forced almost to squirm along to the 
nestiag-place. The greatest number, however, were found where 
a powerful current flowed from beneath an overhanging rock. 

A passage is forced beneath a stone, which may be a mere peb- 
ble or a large boulder, and a small, shallow chamber hollowed 
out of the unde~lying soil, unless the stone be so supported that 
a natural chamber is formed beneath it. This accommodates the 
fishes during egg-laying and ~mpregnalion; and later serves the 
male as aresting place. To the under side of the stone, which forms 
the roof of the chamber, the eggs are attached, not singly and in 
small clusters arranged in a single layer, as is the case with Batra- 
chus and other fishes of similar habit, but In an irregular, coherent 
mass, in which the eggs are often piled up five or six deep, but in 
most cases are only two or three. The eggs, while very firmly co- 
herent, are loosely arranged, giving the massa very porous struct- 
ure, which permits a free flow of f r e ~ h  water. This is the more nec- 
essary since the eggs deeper in the mass are sometimes the first to 
hatch, when they frequently escape through the passages between 
the more superficial ones, the collapse of their own epg-membranes 
making additional room for those which follow. The number of 
eggs, and consequently the size and shape of the masses, varies, 
the eggs numbertng from 120 to 500. I11 most cases all of the 
eggs in a mass were of approximately the same age; but several 
times, eggs in two or three stages of development were found 
together, the deepest, of course, being the most advanced. In  
the cases of most fishes, as is well known, the eggs all hatch, un- 
der favorable conditions, a t  the same time. Whether the several 
lots are deposited by d~fferrnt females, or whether the eggs are 
matured in several batches, and the female returns to complete 
aviposition, I cannot say. 

The eggs when newly deposited are of a delicate, translucent, 
pink color. They average one-tenth of an inch in d~ameter, being 
large for the fishes'size, but are quite variable, and are often mis- 
shapen by contact with thew fellows. As usual, the axis of the 
embryo passes through the lowermost pole, the dark, widely 
separated eyes being prominent objects on this side ot the egg. 
There is no regularity about the direction of the embryonic axis, 
which, in the d~fferent eggs of a mass, is found to point in every 
direct~on. 

Some of the eggs hatched u hile being conveyed home, and the 
young lived several days in an aquarium jar. They are very 
active little creatures, darting about in a most lively manner, 
often swimming to the surface and then sinking to the bottom, 
where they rest for a momrut, before undertaking another excur- 
sion. This activity is exhibited from the time of hatching. 
When first hatched they are nearly a quarter of an inch long and 
far  advanced in development The pigmentation is very slight, 
there being no prominent aggregations of chromatophores any- 
where excepl in the eyes, which are densely pigmented. Branched 

pigment cells are scattered fiparingly, especially on the dorsum of 
the head. 

I n  every case the eggs were attended by the males, which 
showed no disposition to desert their posts, but remained motion- 
less, trusting to their protective coloration for concealment. 

Several of these males, which were thrown alive into a satchel, 
seemed to suffer no inconvenience whatever through their ab-
sence from water for three hours, but were a t  once active when 
placed in a dish. J. PERCYBIOORE. 

Gophers and Moles. 
INthe course of his interesting "Observations on Gophers and 

Moles" in your issue of April 28, Mr. F. L. Washburn makes 
mention of two moles which were fatally poisoned by eating 
worms taken from an old manure heap. I presume that  the 
Oligocheta there identified as Lumbricus fcetidus are equivalent 
or closely allied to those known to fishermen on this side of the 
water as '' brandlings " (Allolobophora fcetida), commonly found 
under manure and readily distinguished from the common earth- 
worm (Lumbricus terrestris) by their display of brilliant red 
rings; and if this be so, I can add my testimony -founded on 
disastrous personal experience - that the unsavory annelid is 
toxic also to reptiles. This is somewhat remarkable, seeing that 
i t  is devoured with impunity by fish and amphibians. During a 
severe and prolonged frost, six or seven winters ago, when frogs 
and common earthworms were not to  be obtained, I incautiously 
tendered a number of these brandlings to  certain colubrine 
snakes, wild with hunger from enforced abstinence after casting 
their sloughs; they included several mocassins (Tropidonotucr 
fasciatzcs) , a Bordeaux snake (Coronella girondicw) , two garters 
(Tropidonotzis ordinatus), two or three specimens of Lamenis 
utrovirens, and a whole brood of little Japanese vibakaris (Tropi- 
donotus vibakari), born in my vivarium and the sole representa- 
tives of the species in  Europe. The result was that within a 
very few minutes the whole lot, as well as a couple of South 
African slowworms and a large apadous lizard, the "glass 
snake " so-called (Pseudopzca pallasi), were in violent convul-
sions; and although by prompt and vigorous measures I forced 
them to disgorge and got them all into hot baths as speedily as 
possible, I lost eight out of my forty-three vibakaris, the Bor- 
deaux snake, both slow-worms, one dark green, and one garter- 
hideous evidence of the baleful virulence of the fcetidce and the 
lamentable lack of instinctive discrimination on the part of the 
reptiles. Evidently the conspicuous coloration of this worm is 
not to be added to the list of protectires, since the creatures to 
which it  is most exposed, frogs, toads, etc., prey on it with 
avidity. Serpents, as arule ,  will not take worms unless they 
have been " taught " to do so -such tuition, however, being 
quite practicable. ARTHUR STRADLINO, C.M.Z.S., etc. 

Wetford, Engiand. 

BOOK-REVIE WS. 

Destructive Distillation. A Manualette of the Paraffin, Coal Tar, 
Rosin Oil, Petroleun~, and Kindred Industrie~. By EDMUND 
J. MILLS,D.Sc. (London), F.R.S. Fourth editton. London, 
Gurney & Jackson. 200 p. 8O. 

~ISTORICALLYan ancient industry, this branch of scientific in- 
vestlgation has always proved most absorbing and as early as the 
sixteenth and seventeenth centuries upon it  was concentrated the 
whole attention of the laboratory. Heat was considered in the 
medium of a reagent and in the retorts of the alchemists vege- 
table, animal, and mineral matter was subjected to "analysis." 
The above work by Dr. Mills, now in its fourth edition, with 
improvements including the results of much additional research, 
is founded upon a course of lectures delivered in Anderson Col- 
lege, Glasgow, and is illustrated by actual inspection of many of 
the processes referred to. Since the appearance of the first edi- 
tion, in 1887, the book has found its way into the hands of every 
technical student and every chemist the world over. Dr. Mills 
has become a recognized "authority" upon the subject, deserv- 
ing and receiving the highest praise for his patient, earnest re- 
search. The main sections of the book are indicated by the title, 



320 	 SCIENCE. [VOL. XXI. N O  540 

the kindred industrips embracing Wood Tar, Asphalt, Ozokinite, 
Peat, Lignite, Bone Oil. Fixed Oils. Cellulose, etc. Appendix 
A provides a description of the six principal types of shale re- 
torts, each being illustrated by a figure, and appendix B furnishes 
a complete bibliography of destructire distillation in  its modern 
development. A neat summary describes the application of heat 
to cellulose and kindred bodies as leading to cumulative resolu- 
tion, the process being in principle the same whether performed 
by nature or by human contrivance. At a high temperature the 
liquid distillate is characteristically aromatic "; at  a low tem- 
perature "fatty." I n  either case the persistence of the n C, 
group can be freely traced throughout. 1nai.much as a chemical 
equiralent for much of the "temperature" can be found in 
"time," petroleum may appear in rocks never actually igneous; 
and we can understand the occurrence of degraded hydrides, such 
as turpentir~e and other " aromatic " compounds in lit ing trees. 

C P. 

Poole Brothers' Celestial Hct~~dbook a d  Planisphere. Compiled 
and edited by Jules A. Colas. Chicago, Poole Brothers. 

THE above publication is made up of two parts, the Handbook 
and the Planispbere. 

The planisphere consists of a stiff, circular cardboard, about 
twenty inches in diameter, upon which has been engraved all the 
principal constellations that can be seen from theNorth Pole to 50° 
south declination. Fastened to the circular disc is a frame made 
of the same substance, and formed so as to project the horizon 
upon the sky, and also to  assist in noting the da j s  of the year. 
The planisphere is exceedingly handy, as the explanations printed 
upon it suffice for finding the approximate time at  which any 
celestial body rises, culniinates, or sets. In the hands of the 
learner of the constellations the planisphere is a great implove- 
ment upon the ordinary star-maps. 

The handbook, which serrps as a con~panion to the planisphere, 
contains in a neat form references to the principal constellations, 

the interesting double stars, the same being neatly illustrated, 
and the brighter nebula and star clustels. Short notes are given 
which contain the names, magnitudes, distances, and colors of 
the doubles. Tables are also to be found, giving the names of the 
bright, fixed stars, the principal binaries, color eti stars, and those 
having a parallax. These are followed by short sketches of the 
phenomena of shooting stars, the principal periodic comets, and 
those that ha le  an interesting history, and, last, the principal 
planets. 

As Mr. Colas has simply compiled the remarks in tile handbook, 
it  icl possible for one to find celtain statemerits that may be ques- 
tionable. He has probably fallen into pitfalls by following too 
closely some of the writings of Flammarion. For example, the 
statement that the earth and moon as seen from Sirius would ap- 
pear as a spot is exceedingly misleading. A simple calculation 
would show that from the boundary of the solar system, that is, 
from Neptune, the moon as seen from that point would never de- 
part more than 18 heconds of arc from the earth. 

TVe note that Arcturns and Alpha Bootis are mentioned as if 
they were two distinct stars. This is probably a slip of the pen. 
as well as the statement that the constellation Cassiopeia can be 
seen every day. 

The author has carried his book well down to date, as mention 
is made of Barnard's discovery of the fifth satellite of J u p ~ t e r ,  
and Anderson's discovery of the new star in Aurigze. 

In our oplnion the statement quoted from Flammarion's "Les 
Etoiles," that Baron Dembowski observed the yellow companion 
to 15 Lyncis co\ ering the blue one by one-fourth of the former's 
diameter, is exceedingly doubtful. 

A star, as seen in the most powerful telescope, is a point of 
light, never a disc, and such statements as the above are, to say 
the least, misleading. 

The conlpiler has, in a note on Neptune, raised the question of 
prior~ty of the discovery of the pobition i11 which the outermost 
planet would be found. 

Rendbng Matter A70totzces 
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Ex - President Andrew D. 

12". $1.50. 

"This is a sprightly narrative of personal inci 
dent. The book will be a pleasant reminder to 
many of rough experiences on a frontier which is 
rapidly receding."-Boston Transcript. 
"The picture of our desolate North-western terri- 

tory twenty-five years ago, in contrast with its N, 
civilized aspect to-day, and the pleasant features of 
the writer's style, constitute the claims of his little 
book to attention."-The Dial. 

N, D, C. HODGES, 874 Broadway, N. Y, 

By CYRIL BENNETT. 

12", 184 pp., $1.50. 

1 	 White. of Cornell Cniversitv. 
1 	 savs: "I  believe thatthe hibhest interests of Chl& 
tiin civiliratmon and of hu&anity would be served 

D. C, HODGES, 874 Broadwav, ",  N. Y, 1 byltssdoption."
'<So set down, our tongue is the best for the world 

to unite upon."-Brooklyn Eagle. 
'.The idea of Xr. Bell has much to recommend it, 

and the  presentation is charmlngl~ clear."-Ameri- 
can, Phila. 

"The result js a. ian~uaren h c h  cannot fail to 
meet wlth acceptarice '-Ro(~LII% T,uveller 

"World Englisn nrstrpes the cereful cons~deration 
of all serious srholarq "-K>rLetn 7,ung?cnqe Notes. 

/ N. D. C .  t 1 0 D C E S ,  
814 Broadway, New York. 
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