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$20, and one very noted objective for \vhicl~ the 
maker asks $60 is offered for $27.20. 

We also notice the production of a I-10th ohject-
ive of 180" aperture, by a maker of reputation, which 
is sold at  $25. A subscriber recently called at  our 
office and stated that a I-6th by the sanle maker, 
also sold at  $25, divided the 19th band of Nobert's 
plate. 

We illention these facts to show the variations in 
the present cost of microscope objectives, which lllust 
be perplexing to inexperienced purchasers. T h e  reg- 
ular price of a first-class I-1ot11, of 1So0, is about $85, 
and it would be interesting to co~llpare the $2 j arti-
cle and note results; and it would also be useful to 
note how the cheaper glasses perfornl their ~vork,as 
colllpared one with another. 

As any expression of opinion 011 the merits of tllese 
objectives ~vould be useless, without they were person- 
ally tested by us, we refrain from offering ally advice 
on the subject. hlicroscope objectives are not struck 
in a die like medals, but are the result of inanual 
operation, in wllich the iildividuality of the artist may 
11e recognized and developed. I n  art the relative 
merits of the Illaster are appreciated by the connois- 
seur, and a standard of value establislled ; the saille 
rule applies to optical iilstruments when perfection of 
work is aimed at. IT'hen Professor Asaph Hall dis- 
covered the satellites of Mars, it nras necessary to have 
a telescope which would show ail object six nliles in 

diameter a t  a distance of 3~ ,000 ,000  miles; ~vl1e11 
called upon to perform this feat, Clarlr's 32-inch ob- 
jective responded in a inalliler ~vhich enabled Pro-
fessor Hall to make one of the illost i~llportailt of 

recent astro~lolllical discoveries. T o  appreciate this 
perforlllailce of the TYashingto~l telescope, we may 
state that it .was equivaleat to a persoil stationed at  
N e ~ v  York seeing a n  object a t  Boston ~vhicll was t ~ v o  
inches in diameter. 

Sucll is the class of woilr we desire to find in mi- 
croscopic objectives; probably there are only one 
or two illen in thi5 couiltry able to produce i t ;  but it 
is difficult to speculate as to what the future may 
bring forth. 

-- +-- -----

TVALICER PRIZES IN NATURAL HISTORY 

The Boston Society of Natural History offers a first 
firize of $60 to $roo, and a second of $jo, for the best 
memoirs, in English, on the follo~ving subjects : For 
1881, The Evidences of the Extension of Tert~ary De- 
posits seaward along the cost of AIassachusetts ; for 1882, 
The Occurrence, h11croscopic Structui e, and use of North 
American Fibre-plants (treating especially of the fibres 
employed by the native races) ; for 1883, Original Un- 
published Investigations rejpectirg the Life-History of 
any Animal. Prizes will not he awartled unless the 
papers are deemed of adequate merit. 

T H E  ODONTORNITHES. 

EXTISCT TOOTHED BIRDS OF  NORTII  A l fERICA.  

We merely desire in this place to acknowledge the re- 
ceipt of the inonograph, on the Odo/ztor,zz'thes, an extinct 
order of toothed birds of North America, prepared by Pro- 
fessor 0.C, AIarsh, and published by order of the United 
States Government. 

X review of this work is now in course of preparation 
by one well able to present Professor RIarsh's discoveries 
in all their integrity, and we propose to publish the same 
with illustrations, ~vhich will convey to the readers of 
"SCIEKCE" a fair estimate of the value of this \vorlt, 
which is considered by many to be one of the nlost im- 
portant contributions to science, issued by the National 
Goi-ernment at TVashington. 

Reserving our review of Professor Marsh's mono-
graph for a future occasion, we now offer his own expla- 
nation regnrding the work, as conveyed in a few intro- 
ductory remarks : 

"The remains of birds are among the rarest of fossils, 
and very few have been discovered except in the more 
recent formation. Acc,rding to present evidence, the 
oldest ltnomu birds were imbedded in the Jurassic de- 
posits of Europe, which have yielded three individuals 
belonging to the genus Archaofiteryx, so well preserved 
that the more in~portant characters can he determined. 
The only other remains of birds found in the Niesozoic of 
the Old World are a few specimens from the Cretaceous 
of England, which are too fragmentary to throw much 
light on the extinct forms they represent. 

"The earliest traces of blrds hitherto found in the 
strata of this country are from the Cretaceous, although 
we may confidently pretlict their discovery in the Jurassic 
beds, if not at a still lotver horizon. There is at present 
no evidence whatever that any of the three-toed impres- 
sions in the Trias.iic, described as the foot prints of birds, 
were made by birds ; and the p r ~ o f  now seems conclu-
sive that nearly all of them are the tracks of Dinosaurian 
reptiles, bones of which occur in the same deposits. 

"In the Cretaceous beds of the Atlantic coast, and 
especially in the green-sand region of New Jersey, vari- 
ous remains of birds have been found and described by 
the writer. These fossils, although often in excellent 
preservation, occur mainly as isolated bones, and hence 
their near affinities have not as yet been determined with 
certainty. 

'' Along the western slope of the Rocky Mountains, 
and especially on the adjoining plains in Kansas and 
Colorado, there is a series of Cretzceous strata remark- 
ably rich in vertebrate fossils. The deposits are all 
marine, and, away from the mountains, they lie nearly 
horizontal. They have suffered much fro111 erosion, and 
are st111 wasting away, esl~ecially along the river valleys. 
These beds consist lna~nly of a fine yello;~ chalk and 
calcareous shale, both admirably adap!ed to preserve 
delicate specimens, and here have been found the extillct 
birds which form the subject of the present memoir. 

" The geological horizon of the ltno~vil Odo/zto~/zzthcsis 
in the Xlitldle Cretaceous and corresponds to the strata 
named by the writer the " Pteranodoll beds." The lat- 
ter are included ill sub-division number three, in hleelt 
and Hayden's section. The accompanying fossils are 
RIosasauroid reptiles, ~vhich are very abundant ; Plesi-
osaurs allied to Piiocaurus; Pterodactyles of the genus 
Ptem?:odo?z; and many fishes. With these occur 
Rudistes, ancl occasionally Ammonites, Eelemnites, and 
various other Cretaceous invertebrates. 

" The first bird fossil discovered in this region \$?as the 
lower end of the tibia of Hes$eronzz's, found by the writer 
in December, 1870, near the Smo y Hill R i ~ e r  in Western 
Kansas. Specimens belonging to another genus of the 
0doo;lztor~tz'theswere discovered on the same expedition. 
The extreme cold, and danger from hostile Indians, ren- 
dered a careful exploration at  that time impossible. 
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" In  June of the following year, tile writer again visited only where the specimens on ~vhich  they were based ad -  
the same region, with a larger party, and a stronger es- mitted of accurate determination. 'l'he principal charac- 
cort of United States ttoops, and \\,as re\i,artled by the ters of the new groups lvere nest worked out systematic- 
discovery of the  skeleton which forms the type of Hes- ally, and published with tigures of the  more important 
$eror?zzs r ~ a l z ' s ,  Marsh. Various other remains of parts. When the in~estigation of a group is completed, 
Odo~zfor~zz'dheswere secured, and have since been de- , the results, with full descr i l~ t~ons  and illustrations, will 
scribed by the writer. Although the fossils obtained / be brought together in a monograph. This system has 
during t\vo months of explorations were important, the j been carried out with the Odo?~dorizz'dhes,and will be 
results of this trip did not equal our expectations, ovving i continued with the other groups. 'The investigation of 
in part to the extreme heat (110" to 120" Fahrenheit, in 
the shade) which, causing sun stroke and fevtr, weak- 
ened and discouraged guides and  esplorers alike. 

" A considerable part of these Cretaceous deposits still 
remain unexplored, and in the Autumn of 1872, a third 
expedition through this territory was undertaken by the 
vvriter with a small party. Aclclition~l specimens of 
much interest were secured, including the type of the 
genus Ajntorlzzj-, and one nearly complete skeleton of 
Hes$rror?tis-an ample reward for the hardship and dan- 
ger we incurred. 

" T h e  specimens thus secured by these various expe- 
ditions have since been supplemented by iinportant ad- 
ditions, collected in the same general region by different 
parties equipped and sent out by the writer, \vho no 1011- 
ger coultl give his personal supervision to ~vorli  in that 
fiield. l 'he fossil birds procured in this region, since 
1870, by these different expeditions, illclude remains 
of more than one hundred different illcli\~icluals of the 
On'a?rtor?zz'dhes. Thess  are all in the h luseu~n of Yale 
Col!ege, and forin the nlaterial on which the present "01- 
ume is based. 

" A study of this extensive series of bird remains 
brings to light the existence, in this class, of two \\,idely- 
separated types, which lived together during the Cre- 
taceous period, in the same region, and yet differed more 
from each other than do any two recent birds. Both of 
these types possessed teeth, a character hitherto unlinown 
in the class of birds, ant1 hence they have been 11laced by 
the writer in a separate sub-class, the Odolzfoyjzz'f/les. 1 

One of these groups includes very large swimming birds, 
without wings and with the teeth in grooves (Ohlztolca),  
and is rep~esentecl by the genus Hesjeror,zz's. T h e  other 
contains srilall birds, endowed with great powers of 
flight, and having teeth in sockets (Odoizdoto~~iizt~),and 
biconcave vertebrz ; a type best illustrated by the genus 
Ichthyor?rtj.. Other characters, scarcely less importknt, 
appear in each group, and \ve have thus a vivid picture 
of t ~ v o  primitive forms of bird structure, a s  unexpected 
a s  they are  suggestive. A comparisoll of these two 
forms with each other, and with some recent birds, 
proinises to clear away many clifficulties in the genealog-y 
of this class, now a closed type;  aud hellce they are we,l 
worthy of the detailed description and full illustratioll 
here devoted to them. 

" T h e  fossil birds now known from the Cretaceous de- 
posits of this country are included in nine genera and 
twenty species. These have all been described by the 
writer, and are repres6atec1, at  present, by the remaills 
?f about one hundred and fifty different individuals. This 
IS evidence of a rich and varied avian fauna ill America 
during hlesozoic time, and liliewise indicates what we 
inay expect from future discoveries. 

" T h e  present volume is the first of a series of ;\Tono- 
graphs designed to make known to science the extinct 
vertebrate life of North America. In the i~lvestigation of 
this subject, the writer has spent the past ten years, 
much of it in the field, collecting, with no little hardship 
and danger, the material for study, and the rest in work- 
ing out the characters and affinities of the ancient forms 
of life thus tliscovered. 

" During this decade, the field ~v~orli  extending from the 
nlisscuri River to the Pacific Coast has so predominated 
as  the subject unfolcled, that  a plall of gradual publica- 
tioll became a necessity. T h e  more important discover- 
ies were briefly announced soon after they weremade, but 

several of thest  is now nearly completed, and the result 
will soon be ready for publication. 

" T h e  material is abundant for a series of monographs 
on the  marrelous extinct vertebrates of this country, and 
the results already attained are full of promise for the 
future, rZ somewhat careful estimate makes the number 
of new species of extinct vertebrates, collected since 1868, 
and now in the Yale College Museum, about 1000. Nearly 
300 of these have already been described by the \i7riter, 
and soine have been noticed or described by other authors, 
but a t  least one-half remain to be investigated. 

"Among the nen. groups brought to light by these re- 
searches, and already made known bv descriptions of their 
principal characters, are the Sollo\ving, which will be fully 
described in subsequent volumes of the present series. 

" T h e  first Pterodactyles or flying reptiles discovered 
in this country, were founc! by the writer in the same 
geological horizon with the Odofztor~2zYhesdescribed in the 
present memoir. These were of enormous size, some 
having a spread of wings of nearly twenty-fire feet ; but 
they were especially remarkable on account of having no 
teeth, and hence resembling recent birds. They form a 
new order, Ptern?2odo?zZ~c6.from the type genus Pternlzo-
do?z. Of this group, remains of more than six hundred 
individuals are now in the Yale College nIuseum-ample 
material to illustrate every important point in their os- 
t c o l ~ g ) ~ .  

"Wi th  these fossils were found also great numbers of 
Mosasauroicl rep:iles, a group which, although rare in 
Europe, attained an enormous development in this 
country, both in numbers and variety of torms. Remains 
of more than fourteen hundred individuals belonging to  
this order were secured during the explorations of the 
last ten years, and are now in the lIuseum of Yale Col- 
lege. 

" T h e  most interesting d~scoveries made 111 the Jurassic 
formation were the gigantic reptiles belonging to the new 
sub-order Snuro$odn, includingby far the largest land ani- 
mals yet discovered. Another remarkable group of large 
reptiles found in the same formation \irere the Sdc~o-
sn/irin. Other Dinosaurs from the same horizon, the  

Atlantosauri~s b-tls,' show that this was the clon~inant 
forill of vertebrate life in tha t  age, and man)r hundred 
specimens of these reptiles are now in the Yale nluseiim. 
In a lo~ver  horizon of the same formation, the ' Saurano-
don beds,' \irere found the remains of a peculiar new 
group of reptiles, the Snztm?zodo?ttzn, allied to Ic/zf&yo-
snzwzls, but without teeth. 

" I n  the Eocene deposits of the Rocky LIountains, t h e  
writer discovered a new order of huge mammals, the  
Dtizoceradn. Remains of several hundred individuals 
were secured, and a monograph on the group will follow 
the present memoir. In the same formation were found 
the remains of another new order of mammals, the Tillo-
do~dt'n,in many respects the most remarltable of ally yet 
discovered. In  the same Eocene del~osrts were secured 
the first remains of the fossil Primztes  known from North 
America as  well a s  the first Chezi.o$tern and Mnrsu-
pz'nizic. Abundant inaterial also was fount1 in the same 
region to illustrate the  genealogy of the llorse, and a 
memoir on this subject is in course of preparation. 

c ~ ~ ~is ~ ~~ ~ a 7vllite amor- ~ ~COnlI,oL,ll~, c ~ ~ I I , ~ ~ ,  
phous powdel., almost insoluble in alcohol, but soluble in 
ether, It resembles c. cllolesterin in its physical and 611em. 
ical properties.-W. E, Walitzlry. 


