
foster the interests of the Association ought 
to be imperative. Through its semi-popu- 
lar character and close touch with the 
people, many things have been ' set going 
to the great advantage of the members of the 
National Academy and of other more or 
less exclusive bodies, but they will not, of 
themselves, keep going forever. I t  will be 
a sorry day for science when the general 
public is compelled to depend upon the col- 
umns of such a press as  a t  the present time 
enlightens and instructs its readers in mat- 
ters scientific. If for no other reason, the 
best men in soience might well afford to 
join the Association in its migratory meet- 
ings, that the people might have a chance 
to know real science in contrast with the 
quackery and humbug whioh is now daily 
served out to them. This is preeminently 
a function of this organization and one 
whioh cannot be assumed by the National 
Academy of fhiences, or any of the special- 
ized groups. The same may be said of the 
importance of the Association in exercising 
a wise influence over public sentiment in 
reference to all questions of general inter- 
est in which science is in any way involved. 
From the beginning this has been one of its 
most valued and valuable features. Allied 
to no other organization or State or Na-
tional Government, i t  has always dared 
to speak its mind and in no uncertain 
way. The National Academy, although 
the scientific adviser of the government, 
is almost useless in this respect, be-
cause i t  waits until its advice is sought. 
There is, and always will be, great need for 
a strong representative scientific body, un- 
related to political parties or government 

bureaus, through which the consensus of 
opinion of scientific men of the country may 
find free expression, especially in regard to 
the scientific work and interests of the 
government. I n  view of the rapidly in- 
creasing tendency towards centralization of 
scientific work in the government, and the 
constant dangers by which such work is 
threatened when under government con-
trol (a danger quite as likely to grow up 
within as to come from without), i t  will be 
well worth while to maintain the Associa- 
tion for this purpose, if for no other. 

The meeting in Boston must necessarily 
be one of great moment. As the fiftieth an- 
niversary meeting it will attract many of the 
older members who have not generally at-  
tended recent meetings, and many young 
lovers of science who may with great profit 
to themselves join its ranks. The place 
and the time are both encouraging, and 
SCIENCE that en-hopes the interest and 
thusiasm that is sure to be awakened may 
be such as to lead to a better appreciation 
of the dignity and importance of the or-
ganization on the part of the leaders of 
American science, and to such a readjust-
ment of its internal policy and external, 
relations as  will best fit i t  for the great 
work which i t  will be called upon to do 
during the next half century. 

THE JURASSIC FORMATlON ON THE 
ATLANTIC COAST-XUPPLEMENT." 

AT the autumn meeting of the National 
Academy last year, in New York, I made a 
communication entitled ' The Jurassic For- 

"Abstract of a communication made to the National 
Academy of Sciences, Boston meeting, November 18, 
1897. 
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mation on the Atlantic Coast.'* I n  this 
paper I brought together the result8 of a 
careful investigation which I had been con- 
ducting for several years, going to prove 
that the Jurassic formation, generally snp- 
posed to be wanting on the Atlantic border, 
was represented by a definite series of strata 
in the exact position where such deposits 
were to be expected. Accompanying this 
communication, I exhibited a number of 
drawings and sections illustrating the Ju-  
rassic deposits of the West, which I had 
long before investigated and fully described, 
namely, the Ea,ptanodon beds, consisting of 
marine Jurassic strata with many charac- 
teristic fossils, mostly invertebrates, and 
above these the fresh-water Atlantosaurus 
beds, which have yielded such vast numbers 
of gigantic reptiles and other characteristic 
vertebrates. Sections showing the relative 
positions of these deposits, with the strata 
above and below them as they are seen in 
several localities in Wyoming and Colorado, 
were also exhibited. 

I n  comparison with this great develop- 
ment of the Jurassic in the West, I next 
discussed the so-called Potomac formation 
in Maryland, in which I had found a corre-
sponding vertebrate fauna that proved the 
strata containing them to be also of Jurassic 
age. I then gave a brief account of my re- 
searches during that season, in following 
essentially the same strata to the eastward 
through Delaware and New Jersey, and 
likewise presented evidence sbowing that 
apparently the same Jurassic beds were to 
be found in position beneath Long Island, 
Block Island and Martha's Vineyard, repre- 
sented by the variegated basal clays of 
these islands, which had previously been 
supposed to be of much later age. The 
evidence seemed conclusive that in this 
series we had remnants of an extensive 

* SCIEXCE,Pol. IV., p 805, December 4, 1896. See 
also American J o u ~ ~ t a loJ Science, Vol. II., p. 295, 375 
and 433, 189G. 

formation of fresh-water origin, the strata 
consisting mainly of soft sandstones and 
plastic clays of great thickness. I n  their 
physical characters, and especially in their 
variegated brilliant colors, these deposits 
differed widely Bom any others known on 
the Atlantic border, and were only equalled 
in this respect by the Jurassic beds of the 
Rocky Mountain region. The presence on 
the Atlantic coast of such an extensive 
formation, with its massive beds of plastic 
clay, all of fresh-water origin, clearly proved 
the former existence of a great barrier be- 
tween the basin in which these clays were 
deposited and the Atlantic Ocean, a barrier 
that has long since disappeared through 
subsidence, or was broken down by the 
waves of the Atlantic, which are still rap- 
idly removing the remnants of the formation 
along its eastern exposure, as may be seen 
on Block Island and a t  Gay Head on Mar- 
tha's Vineyard. 

I n  discussing the age of this formation, 
its position above the Triassic and below 
the marine Cretaceous, its ~hara~cteristic 
physical characters, distinct from those 
above and below, and its western extension 
into the strata of undoubted Jurassic age 
in the Potomac beds of Maryland, all 
pointed to the conclusion that its members 
belong to the same general epoch and were 
deposited during Jurassic time. 

I n  the paper thus cited I confined myself 
strictly to the Potomac formation north of 
the Potomac River, and what I believed to 
be its eastern extension as far as Martha's 
Vineyard, all of which I had personally ex- 
plored. I particularly avoided any discus- 
sion of the so-called Potomac beds south of 
the Potomac River, although I had been 
over these deposits a t  various points along 
the Atlantic border and around the Gulf as  
far as the Mississippi Biver. I closed the 
paper with the promise of taking up that 
part of the subject later. 

As the question was a difficult one and 
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still under investigation, I likewise guarded 
myself against expressing the opinion that 
all the so-called Potomac deposits were 
.Jurassic. My words on this point were as 
follows : 

I t  cannot, of course, be positively as-
serted at  present that the entire series now 
known as Potomac is all Jurassic, or repre- 
sents the whole Jurassic. The Lias appears 
to be wanting, and some of the upper strata 
may possibly prove to belong to the Da- 
kota."* 

THE DAKOTA SANDSTONE. 

I n  regard to the sandstone known as 
Dakota, and generally considered of Cre- 
taceous age, I spoke cautiously, as  behooves 
anyone who has seen this formation a t  
many of its outcrops over a wide range of 
territory in the West, where its physical 
characters are striking and its fossil re-
mains are mainly detached leaves of plants. 

I n  figure 1 of my paper, showing geo- 
logical horizons and designed especially to 
represent the succession of vertebrate life 
in the West during Mesozoic and Cenozoic 
time, and so defined in the text, I left a 
blank space above the Jurassic for the Da- 
kota, exactly where I had found a sand-
stone, regarded as Dakota, in place at  many 
widely separated localities. I said little 
about the Dakota itself, as I did not wish 
then to raise questions outside the scope 
of my paper. 

Had the occasion been appropriate, I 
might have said that the group termed Da- 
kota in my section I consider as more ex- 
tensive than the single series of sandstones 
defined as Dakota by Meek and Hayden in 
1861. The original locality of this tiand- 
stone was the bluffs near the Missouri 
River in Dakota County, Nebraska, and 
these authors included with this the sup- 
posed southern extension of the sandstone 
i n  eastern Kansas. This placed the Da- 

"SOIENCE,Vol. IY., p. 807, 1896. 

kota on the eastern margin of the great 
Cretaceous basin which extended westward 
to the Rocky Mountains. The attempt of 
Meek and Hayden to identify the Dakota 
further north, nesr the mouth of the Judith 
River, is now known to have failed, but 
the name transferred to certain sandstones 
along the flanks of the Rocky Mountains 
has been accepted, and this term has long 
been in use for these strata from Canada to 
Mexico. With this so-called Dakota sand- 
stone, however, have been included other 
deposits, the upper part of which may be 
Cretaceous, while the rest I regard a's Ju-  
rassic, and with good reason. These inter- 
mediate beds may be seen a t  various places, 
especially around the border of the Black 
Hills and along the eastern flanks of the 
Rocky Mountains in Colorado. As I shall 
refer to this point later in  the present com-
munication, I will not discuss i t  here. 

OPINIONS O F  VARIOUS GEOLOGISTS. 

The paper I have now cited I regarded 
as the preliminary statement of an im-
portant case, and not its final demonstra- 
tion. When presented to the Academy i t  
received the general approval of the mem- 
bers interested in  the subject, and one of 
them, the late Professor Cope, who was 
best qualified to weigh the evidence of 
paleontology, fully endorsed my conclu-
sions, and added that  hd himslf had long 
suspected that the strata under discussion 
would prove to be of Jurassic age. 

When an abstract of my communication 
was published, although without the main 
illustrations shown to the Academy, I re-
ceived further endorsement from geologists 
familiar with the subject, but from others 
marks of disapproval predominated. This 
I had anticipated in a measure, especially 
from the paleobotanists, whom I believed 
responsible for much of the confusion that 
had so long delayed the solution of similar 
questions, East and West. This point I 



brought out in my paper, but in an imper- 
sonal manner that I hoped would offend 
none of the craft. 

The prompt and vigorous rejoinders that 
even my first informal announcement drew 
from two paleobotanists, A. Hollick and L. 
F. Ward,* showed that I had trespassed 
upon their bailiwick, and that some of the 
questions raised they had settled to their 
own satisfaction. As their ideas in regard 
to the value of fragmentary fossil plants as 
evidence of geologic age differed so widely 
from my own and from those of many pale- 
ontologists, no specific reply on my part 
seemed necessary, and I have none to make 
now. Professor Ward has admitted that 
the plants found with the vertebrates in the 
Potomac beds of Maryland may be Jurassic, 
and that removes one of the main points a t  
issue between us. His words are as  fol- 
lows : 

" If the stratigraphical relations and the 
animal remains shall finally require its 
reference to the Jurassic the plants do not 
present any serious obstacle to such refer- 
ence." (Loc. cit., p. 759.) 

That the more eastern beds may repre- 
sent a somewhat hjgher horizon I can 
readily believe, but I must doubt the evi- 
dence that would separate so characteristic 
and homogeneous a series of sands and 
plastic clays into two sections, one Creta- 
ceous and the other Jurassic. The few im- 
perfect plent remains that we are told au- 
thorize this separation must be reinforced 
by other testimony to obtain even the sup- 
port of probability, especially when paleo- 
botanists differ so widely among themselves 
as  to the real significance of the fragmen- 
tary remains they describe. 

Next in order among my reviewers was 
R.T. Hill,+ well known for his researches 
in the geology of Texas, but apparently not 
familiar with the typical Jurassic, East or 

*SCIENCE,Vol. IV., p. 571 and 757, 1896. 

t SCIENCE,Vo1. IV., p. 918, 1896. 
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West. He  evidently had not read my 
paper carefully, though he criticises i t  a t  
length, mainly to confirm his own conclu- 
sions as to the Cretaceoils age of certain 
deposits in Texas, which he seems to imag- 
ine I do not endorse. As I especially 
avoided expressing any opinion on that 
point, or in regard to the Dakota being the 
base of the Cretaceous in this country, as I 
have already stated, no reply a t  present 
seems called for on my part, although I 
hope later to refer to the question he raises 
about the age of the so-called southern Po- 
tomac. 

I took i t  for granted, in my paper cited, 
that American geologists who were not fa- 
miliar personally with the great develop- 
ment of the Jurassic formation in Europe, 
or who had no opportunity of examining 
typical sections of this formation in west- 
ern America, or of seeing its deposits in 
place full of characteristic fossils and ex- 
tending hundreds of miles in half a dozen 
States, were a t  least sufficiently acquainted 
with the literature of the last twenty years 
to know that two of the best-marked Juras- 
sic horizons in any part of the world existed 
in this country. 

Although my commnnication, as printed, 
was in fairly clear English, I find i t  was 
misunderstood in various other points, as 
subsequent reviews soon showed. If these 
marks of disapproval had been recorded by 
fireside geologists, who so often differ with 
those who furnish facts, I should have fol- 
lowed my usual rule and made no reply. 
They were, however, mainly written by 
field geologists who had seen something of 
the West, and ought evidently to have seen 
more, for the facts I stated can be readily 
verified a t  any of the localities mentioned 
and at  many others. The failure to do so 
well illustrates a law of human nature, 
namely, that men see what they have eyes 
to see. The West is an extensive country. 
The plant men who go there seem.to see 
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only fossil plants ; the invertebrate collec- 
tors notice only their own favorites, and, as  
both classes are numerous, the extinct ver- 
tebrates are too often overlooked or only 
peculiar and striking specimens secured. 
Thus the most valuable evidence as to the 
age of strata is neglected, and the decision 
rendered has so frequently to be reversed. 
This neglect is not confined to field work 
slone, where fossil vertebrates should be 
found, but too often extends to the litera- 
ture of the subject. 

Let me illustrate this by a short quota- 
tion from a well-known work : 

The Jurassic system, which is so largely 
developed in Europe, containing the remains 
of huge swimming and flying reptiles * * 
is but sparingly represented in American 
geology, and none of the gigantic vertebrates 
have as yet been found here."* 

The above extract may fairly be taken as 
representing the information on the subject 
known to the authors, or a t  least to the edi- 
tor when this work was published. It is, 
moreover, a fair sample of much that has 
since been written about the Jurassic for- 
mation of this country and iks fossil con- 
tents, especially by those not familiar with 
this subject, but whose work in allied fields 
should a t  least have made them acquainted 
with the main results of our vertebrate 
paleontology, which had become a part of 
the world's scientific knowledge. 

For example, a t  the time the above work 
was published, one of the most fruitful 
horizons of vertebrate fossils ever discov-
ered had been known for several years in 
the Jurassic of $he West. Many tons of 
gigantic fossil vertebrates had been col-
lected from several localities, and the prin- 
cipal forms described and figured, while the 
illustrations had been reproduced even in 
text-books. Moreover, the Jurassic horizon 
in which these and other remains were 

*Geology of the Black H'ills, by Newton and Jen- 
ney, edited by G. K. Gilbert, p. 151, 1880. 

found had been definitely determined and 
named the Atlantosaurus beds, and a geo- 
logical section showing their position and 
characteristic genera had been published 
several times. The fossils thus discovered 
embraced mamwals, birds, reptiles and 
fishes, nearly all of well-marked Jurassic 
types. 

Since 1880, when the statement I have 
quoted was made, other discoveries have 
followed in rapid succession, and the Juras- 
sic vertebrate fauna of the West is now 
known to be a most rich and varied one, 
far in advance of that from any other part 
of the world. More than one hundred and 
fifty species of extinct vertebrates, some of 
them represented by hundreds of specimens, 
have been brought to light, and over one 
hundred of these have already been de-
scribed, and the more important have been 
refigured and republished in various parts 
of the world, including text-books, so that 
anyone with even an elementary knowl- 
edge of the subject can see that they are 
Jurassic in type. Nevertheless, a number 
of American geologists whose studies have 
kept them in other fields still appear to be 
ignorant of nearly all that has b&n made 
known about vertebrate paleontology in 
this country during the last quarter of a 
century, and seem to think that the Juras- 
sic formation here is of small importance, 
and that its area should be restricted rather 
than enlarged. 

Another of my reviewers was G. K. Gil-
bert, editor of the work from which I have 
just quoted. Whether he intended his re- 
marks on my paper to be taken seriously is 
not clear. Apparently he wished to start 
an  academic discussion on correlation, and 
under the circumstances this would prob- 
ably have led from the Rocky Mountains 
to the Mountains of the Moon, one of his 
latest fields of investigation. I f  he is 
really in doubt about the methods of cor- 
relation of vertebrate fossils he can per- 
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haps find the information he needs in text- 
books. 

First of all, however, I must question 
the accuracy of some of the statements in 
his review of my paper. One of these is 
as  follows : 

"Through a comparison of vertebrates 
from the Potomac formation with verte-
brates from other formations he has in-
ferred the Jurassic age of the Potomac, 
but he gives no hint of the character of his 
evidence or the course of his reasoning."* 

Had this critic read the whole of my 
paper he would have found the following 
statement bearing on this point : 

' LThe Jurassic age of the Atlantosauras 
beds of the West has now been demon-
strated beyond question by the presence of 
a rich fauna of mammals, birds, reptiles 
and fishes. Among these, the Sauropoda 
were dominant, and the other Dinosaurs 
well represented. 

" I n  the Potomac beds of Maryland the 
same Jurassic vertebrate fauna is present, 
a s  shown by the remains of five different 
orders of reptiles already discovered in 
them. Among the Dinosaurs are the Sau- 
ropoda, the Theropoda and the Predentata, 
sthe first group represented by several genera 
and a great number of individuals. One 
of these genera is Pleuroccelus, which has 
also been found in the Jurassic of the West. 
Besides the Dinosaurs; characteristic re-
mains of Crocodilia and Testudinuta are not 
uncommon, and various Fishes have been 
found. The remains of these six groups 
already known are amply sufficient to de- 
termine the age of the formation, and still 
more important discoveries doubtless await 
careful exploration.".j- 

Mr. Gilbert's next statement, which is 
also without real foundation, is as  follows : 

( (  The conclusion that the Atlantosaurus 
and other horizons of the Rocky Mountain 

"SCIENCE, Vo1. IV., p. 876, 1896. 
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region are Jurassic was announced in the 
salve way, without citation of evidence." 

The announcement of the Atlantosaurus 
beds as Jurassic was accompanied by a sec- 
tion showing their exact position in the 
geological scale, and the characteristic 
genera of Reptilia which then indicated 
their Jurassic age.* This was followed by 
descriptions, in rapid succession, of many 
other vertebrate fossils, proving beyond 
question that the horizon was Jurassic. 
The Baptanodon beds were also defined, 
and their position in the geological series 
established by characteristic fossils. The 
demonstration on this point I have already 
given above and need not repeat here. 

Another point needs correction, as Mr. 
Gilbert evidently consulted my recent clas- 
sification of the Dinosauriat without appre- 
preciating the evidence i t  contained. This 
is shown by the following quotation from 
his review : 

"The closest affinity of the European and 
A.merican formations seems to be expressed 
by the statement that there is one American 
genus which falls in the same family with 
a European genus." 

The genera named in my recent classifi- 
cation were mainly typical forms, and I had 
no intention of making a complete cata- 
logue of all the known genera, as anyone 
familiar with the subject could readily see. 
By way of further instruction, let me repeat 
here what I have recently said about one of 
these typical forms. 

"Pleuroccelus is one of the most character- 
istic genera of the Sauropodous Dinosauria, 
and its value in marking a geological hor- 
izon ehould, therefore, have considerable 
weight. I t  is now known from the two, 
European localities mentioned above, both 

*Proceedings of the American Association,Nashville 
meeting, p. 220, 1878 ; see also Popular Science 
Monthly, p. 520, March, 1878. 

t The Dinosaurs of North America, 16th Annual 
Report U. S. Geological Survey, p. 238, 1896. 



in strata of undoubted Jurassic age. The 
same genus is well represented in the Po- 
tomac deposits of Masyland, and has been 
found, also, in the Atlantosaurus beds of, 
Wyoming, thus offering, with the asso-
ciated fossils, strong testimony that the 
American and European localities are in 
the same general horizon of the upper Jur-  
assic." * 

Had Mr. Gilbert been familiar with the 
subject discussed in his review he would 
have known that, so far as  present evidence 
goes, there are, other genera of Dinosaurs 
common to Europe and America, found in 
apparently the same Jurassic horizon, and 
that this is true also of various other rep- 
tiles and of fishes. More important still is 
the correspondence between the genera of 
Jurassic mammals of the two continents, 

in question are in favor of their Jurassic 
age, and the Potomac strata do not pass by 
insensible gradation into the marine Cre-
taceous above. Although the two are ap- 
parently conformable, the passage from one 
to the other was a change from fresh-water 
to marine deposits, which in itself implies 
a break that  may represent a long period 
of time, perhaps the entire Lower Creta- 
ceous. This break was clearly indicated in 
the geological section that I gave in my 
paper (figure 2), and to make this point 
clear the same section is here repeated. 

This typical section represents the suc- 
cessive hlesozoic and more recent forma-
tions, from New Brunswick, New Jersey, on 
a line southeast, through Lower Squankum 
to the Atlantic. The distance iddicated is 
about forty miles. 

Geological Section in New Jersey. 


a, Triassic ; b, Jurassic ; c, Cretaceous ; d, Tertiary ; T, tide level. 


which in itself is suflicient to demonstrate 
that they belong in essentially the same 
horizon. 

The last point Mr. Gilbert raises in his 
review is a geologi9al one, and even here 
he has missed the mark. His words are as 
follows : 

' L  The physical relations of the beds afford 
a presumption in favor of their Cretaceous 
age. Professor Marsh mentions that the 
Potomac formation in New Jersey passes 
by insensible gradation into marine Creta- 
ceous above." 

The two statements in this quotation are, 
in my opinion, both erroneous, and the 
second is contrary to the idea I intended to 
convey. The physical relations of the beds 

* Americnti Jot~rnnl of Science, Vol. IV., p. 415, 
December, 1897. 

My explanation was as follows : 
"The change from the fresh-water plastic 

clays of New Jersey to the marine beds con- 
taining greensand over them proves not only 
the breaking down of the eastern barrier 
which protected the; former strata from the 
Atlantic, but a great subsidence also, since 
glauconite, as a rule, is only deposited in 
the deep, still waters of the ocean."* 

Since my paper was published, I have 
been over part of this section several times, 
and found clear indications of the break 
itself. Rloreover, Professor W. B. Clark, of 
Baltimore, informs me that he finds distinct 
unconformity between the marine Creta-
ceous and the underlying Potomac, along 
the junction of these two forma.tions, a t  
various other points further south. This 

"SCIENCE,Vo1. IV., p. 812, 1896. 
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fact furnishes a strong argument that the 
marine Cretaceous belongs to a separate 
formation from the older fresh-water clays, 
here regarded as Jurassic. 

Another geologist who has written much 
about the West, but seems to have failed in 
comprehending the evidence afforded by 
the vertebrate fossils from well-marked 
Jurassic horizons, is C. A. White, and, as 
his opinion is frequently quoted, it may be 
well to correct one of his statements which 
bears on the question here discussed. I n  
speaking of the Atlantosaurus beds, in 
1889, he made this statement : 

" I f  i t  were not for their dinosaurian 
faunas their Jurassic age might well be 
questioned." * 

When this statement was made, more 
than one hundred species of vertebrate fos- 
sils besides the Dinosaurs were known from 
these same Atlantosaurus beds, and among 
these the Crocodilians, the Tes tudinates 
and the various smaller reptiles would have 
been sufficient to demonstrate the Jurassic 
age of the strata containing them. More 
important still, several hundred specimens 
of Jurassic mammals had been found, over 
a score of species were already described 
and figured, and these alone were sufficient 
to prove the horizon Jurassic. 

Following these well-known writers, 
others of less experience in the West have 
repeated their statements or followed the 
earlier geologists as to the age of western 
horizons, and thus tended to continue the 
confusion where the facts themselves made 
the whole subject clear. Thus it has come 
to pass that while the Jurassic formation 
has been recognized in the Arctic regions 
of this Continent, and along the Pacific 
coast, especially through Oregon and Cali- 
fornia, as well as in Blexico, and likewise 
in various parts of South America, its de- 
velopment in the Rocky Mountain region 

* Proceedings of the American Assooiiltion, To-
ronto meeting, p. 213, 1890. 

has received little attention except from 
those especially engaged in its investigation. 
I t  is not strange, then, that those who have 
not'seen horn. extensive the Jurassic forma- 
tion is developed in Europe, and have not 
examined its characteristic exposures in  
the West, should fail to recognize i t  on the 
Atlantic coast where its features a t  many 
points are obscure. 

I n  my paper on this subject last year I 
endeavored to show that the burden of 
proof must rest upon those who denied the 
existence of the Jurassic formation on the 
Atlantic border. The evidence against it 
is still based mainly upon fragmentary fos- 
sil plants, in regard to the nature of which 
the paleobotanists themselves are not in 
accord. 

CYCAD HORIZONS. 

I have recorded elsewhere my opinion of 
the comparative value of different kinds 
of fossils-vertebrates, invertebrates and 
plants-as evidence of geological age, and 
have endeavored to show that plants, as 
usually preserved and described, are the 
least valuable witnesses. The evidence of 
detached fossil leaves and other fragments 
of foliage that may have been carried hun- 
dreds of miles by wind and stream, or 
swept down to the sea-level from the lofty 
mountains where they grew, should have 
but little weight in determining the age of 
the special strata in which they are im-
bedded, and failure to recognize this fact 
has led to many erroneous opinions in re-
gard to geological time. There are, how- 
ever, fossil plants that are more reliable 
witnesses as to the period in which they 
lived. Those found on the spot where they 
grew, with their most characteristic parts 
preserved, may furnish important evidence 
as to their own nature and geological age. 
Characteristic examples are found among 
the plants of the Coal Measures, in the Cy- 
cads of Mesozoic strata, and in the fossil for- 
ests of Tertiary and more recent deposits. 



As bearing directly on the question here 
discussed, the Cycads of the Jurassic period 
afford instructive examples of the evidence 
that may be derived from fossil plants 
under favorable circumstances. The Cycad 
trunks of the upper Jurassic of England 
have long been known, and are especially 
interesting from the fact that many of them 
are found imbedded in the original soil in 
which they grew, thus marking a definite 
horizon, the age of which has been ascer-
tained by independent testimony. 

On the Atlantic border of this country 
we have a corresponding horizon, deter-
mined to be such by its position and by the 
vertebrate fossils i t  contains. At various 
localities in this horizon, especially in Afary- 
land, Cycad. trunks have long been known, 
and within a few years numbers of very 
perfect specimens have been found under 
circumstances that serve to fix the horizon 
in which they occur, and confirm the evi- 
dence as to its geological age. 

I n  the Rocky 'RIountain region, especi- 
ally around the margin of the Black Hills, 
a definite horizon likewise exists, in which 
great numbers of Cycad trunks are found in 
remarkable preservation. These Cycads 
resemble most nearly those from Mary-
land, found in what I term the Pleuro- 
ccelus beds of the Potornac formation. I n  
the Black Hills the age of the horizon has 
not been accurately determined, but present 
evidence points to its Jurassic age. The 
strata here containing these characteristic 
fossils has long been referred to the Da- 
kota, but, as I have already shown in the 
present &per, the beds so termed in the 
Rocky Mountain region are not the equiva- 
lents of .the original Dakota, and some of 
them are evidently Jurassic. Until re-
cently the Cycads of the Black Hills, al- 
though of great size and remarkable preser- 
vation, have not been found actually in 
place. I n  the large collection of Cycads 
belonging to the Yale Museum a few have 

been discovered apparently where they 
grew, and systematic investigation will 
doubtless show that the various localities 
where these fossils have been found around 
the Black Hills are all in one horizon. 
The evidence now available indicates its 
Jurassic age, and suggests that i t  is essen- 
tially the same as that of the Cycad beds 
in Maryland, which I regard as  a near 
equivalent of the well-known Cycad hori- 
zon in the Purbeck of England. 

I n  conclusion, I have only to say that 
the year which has passed since my first 
communication to the National Academy 
on the Jurassic of the Atlantic border has 
brought no important evidence against the 
view I then maintained, but much addi- 
tional testimony in its favor, especially in 
the region north of the Potomac River that 
I then discussed. I still hope to return to 
the subject later and take up the question 
of the extension of the same formation 
along the Atlantic coast farther south, and 
around the Gulf border to the southwest, 
where new evidence is now coming to light. 

Postscript. 

After the preceding article was in print I 
received some information about Cycad ho- 
rizons in Wyoming that bore directly on the 
question I discussed near the end of my 
paper. This information is of so much in- 
terest that I add a postscript to place on 
record the important discovery by W. H. 
,Reed of two new Cycad localities iu the Ju-  
rassic~ of Wyoming, both much farther 
west and quite distinct from those already 
known around the Black Hills. One is in 
the Freeze Out Hills of Carbon county, and 
the other near the Wind River range. 

Mr. Reed has since sent me a more com- 
plete account of the first of these lo-
calities, with a sketch showing the sec-
tion of the strata where the Cycads were 
found, and also measurements of the suc- 
cessive strata .exposed, from the Trias 



164 SCBNC'E. [N. S. VOL.VIII. NO. 188. 

up to the so-called Dakota sandstone that 
caps the bluff a t  that point. The marine 
Baptanodon beds here show a thickness of 
thirty-five feet. Above these is a series of 
fresh-water sandstones and shales, sixty- 
six feet in  thickness, which in places con- 
tain remains of Laosaurus, a typical Juras- 
sic Dinosaur. Immediately above these the 
Cycads occur in a narrow layer of white 
sandstone, and with them are various frag- 
ments of bones. Next above are fifty-five 
feet of strata containing vertebrate fossils, 
apparently indicating the Atlantosaurus 
beds. Above these are thirty feet of barren 
clays, and ovel' all is the sandstone regarded 
as Dakota. 

Mr. Reed has also sent me specimens of 
the Cycads found a t  this locality. As he 
has had an  experience of twenty years or 
more on the Jurassic of the West, and is 
otherwise admirably qualified to judge of 
such horizons, his opinion is entit'led to 
great weight and should settle the ques- 
tion for this locality. 

Mr. H. F. Wells, who has carefully ex-
plored the Black Hills Cycad horizon, and 
sent to the Yale Museum over one hundred 
specimens of these fossils, has also, a t  my 
request, sent me a section, made near Black- 
hawk, on the eastern rim of the hills, a 
region which I have myself examined, al- 
though not recently. This section indi- 
cates that the Cycad horizon there is also in 
the Jurassic, and not the Dakota, and this 
is borne out by other localities in the same 
vicinity. 

Professor L. F. Ward has published sec-
tions examined by him on the southwestern 
border of the Black Hills in 1893. H e  
found no Cycads actually in place, but de- 
cided that the horizon in which they occur 
is Cretaceous.* I have recently placed in 
his hands for description all the Western 
Cycads in the Yale Museum. Our views, 
however, do not at  present coincide as to the 

*Journal of Geology, Vol. II., p. 250, 1894. 

age of the strata containing them, but the 
new facts which are now being brought to 
light will, I trust, soon place this matter 
beyond reasonable doubt. 

0. C. MARSH. 
YALEUXIVERSITP, 


NEW HAVEN, CONN., July 18, 1898. 


NOTES ON THE QEOLOGY OF JAMAICA. 

THE eastern portion of the island of Ja-  
maica, in the West Indies, is remarkable 
for its high abrupt mountains, whose ragged 
outlines resemble those of the high sierras 
(not the volcanic ranges) of the Pacific 
side of Central America and Mexico. These 
mountains rise steeply from the ocean east 
of Kingston on the south side and near 
Port Antonio on the north side of the 
island, and in Blue Mountain peak attain 
an altitude of about 7,000 feet. The to- 
pography is essentially that of subaerial 
erosion, the sharp rocky mountain ridges 
being due to the excavation of deep narrow 
stream valleys in a great uplift which orig- 
inally extended beyond the limits of the 
island. 

So far as  I have been able to learn from 
observation and conversation with resi- 
dents, the entire mass of this Blue Moun- 
tain system, in the eastern end of the island, 
is composed of one great white limestone 
formation. This may be soft and chalky ; 
i t  may be brecciated and in places quasi- 
conglomeratic; i t  may be a hard compact 
fine-grained sub-crystalline white limestone 
nearly free from fossils, as in the case of the 
material used for macadam in the streets of 
Kingston ; or the same white limestone 
abundantly fossiliferous, as a t  Port Antonio. 
This latter locality is an interesting one. 

r Reef-building coral species are numerously 
represented in the mass of the rock, and the 
white formation is evidently a coralline 
limestone. There are the casts of many 
other marine species of shell-bearing ani- 
mals, particularly gasteropods and allied 


