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ARrT. XIX.— Correspondence of JOACHIM BARRANDE, Sir WiL-
LIAM LoGAN and JAMES HALL, on the Taconic System and the
age of the Fossils found in the Rock of Northern New England,
and the Quebec Group of Rocks.

I. IntropUcTORY REMARES.

As some of our foreign readers may not be acquainted with
the question to which the following important correspondence
relates, we think it-advisable to make a few explanatory obser-
vations by way of introduction. A complete history of the
whole subject would require a greater amount of space than can
be afforded and we shall therefore touch only upon a few of the
more salient points.

The rocks under discussion occupy a belt of country east and
west from twenty to sixty miles wide, stretching from the vicinity
of the city of New York in a northerly direction to Lake Cham-
plain andy thence through Vermont and Lower Canada to Cape
Gaspé at the mouth of the St. Lawrence. The strata consisting
of slates, limestones, sandstones and conglomerates are greatly
disturbed, plicated and dislocated, and are often, especially along
the eastern side of the belt, in a highly metamorphic condition.
On this side they are overlaid unconformably by upper Silurian
and Devonian rocks, but on the western and northern margin they
are in contact with and in general seem to be a continuation of
the Lower Silurian. Some of the slates of the formation closely
resemble in lithological characters those of the Hudson River
group and thus along the western side of the region, where the
Junction of the two formations occurs, it is often almost impossi-
ble to draw the line between them. The dip and strike of both
are in the same direction and throughout extensive areas the
newer rocks appear to plunge beneath the older. The whole
district affords an excellent example of those cases, so well
known to field geologists, where the true relations of the different
masses cannot be clearly worked out without the aid of fossils
and where the best of observers may arrive at diametrically
opposite opinions.

Dr. Emmons, one of the geologists of the New York Survey,
early convinced himself by a careful examination of these rocks,
that they coustituted a distinet physical group more ancient than
the Potsdam sandstone, the latter being regarded by him as the
base of the Lower Silurian System in North America. His
views were given in detail in 1842 in his final report on that
part of the State confided to his charge, and in a more special
manner in another work entitled “ THE TacoNic System,” pub-
lished in 1844. In this latter work he figured several species of
fossils which had been collected in different parts of the forma-
tion. Two of these were trilobites and were described under
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the names of Atops trilineatus and Elliptocephala asaphoides. The
others were graptolites, fucoides and apparently trails of anne-
lides; he considered all the species to be distinct from any that
had been found in American rocks of undoubted Silurian age.
The pre-silurian age of the formation has also been maintained
by bim in several more recent publications such as his ** Ameri-
can Geology "—the several reports on the geological- survey of
North Carolina and in his *“ Manual of Geology.”

On the other hand, Professor Hall placed the whole region in
the Hudson River group. In the first volume of the Palzontol-
ogy of New York he identifies Alops trilineatus with Triurthrus
Beckiv the characteristic trilobite of the Utica slate ;—Ellipto-
cephala asaphoides he refers to the genus Olenus and describes as
congeneric therewith another trilobite (0. undulostriatus) said to
be from the true Hudson River shales. It is scarcely necessary
to state that these identifications have always afforded an ex-
tremely powerful objection against the correctness of the position
assumed by Emmons, because no species of trilobite is known to
range from the Primordial Zone up to the top of the Lower Si-
lurian. Hall’s first volume was published 1n 1847 and as it is
unquestionably the most important work on the Lower Silurian
Fossils of North America it has been very generally accepted
by our physical geologists as a guide. It is not surprising there-
fore that, in all the discussions that have taken place during the
last fourteen years upon the age of these rocks, the majority of
those who dig not profess to be naturalists should have arranged
themselves on the side of the leading Paleontologist of the
country.

The formation was traced from New York through Vermont
and there identified, by Prof. Adams the State Geologist, with
the Hudson River group. The Canadian Surveyors continued
it with great labor through a mountainous and partially unin-
habited country for nearly five hundred miles further, from the
northern extremity of Vermont to the neighborhood of Quebec
and thence along the south side of the St. Lawrence to the mouth
of that river at Cape Gaspé. In Canada the nomenclature of the
New York Survey was adopted for all the formations and it ap-
pears from his several reports that Sir W. E. Logan could find
nothing in the physical structure of the country to authorize him
to make an exception in favor of this particular series of rocks.
It has therefore always been called the Hudson River group in
the publications of tlZe Canadian Survey.

It will be seen by the following correspondence that the new
light thrown upon the question of the age of these rocks by the
fortunate discovery of a large number of fossils near Quebec, now
leads him to place them at the base of the Lower Silurian, and
as he states that the shales in Vermont in which the trilobites no-
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ticed in Mr. Barrande’s letter to Prof. Bronn have been found
may be subordinate to the Potsdam it seems probable that the
sequence contended for by Emmons will turn out to be at least
for the greater part the true one.

II.

O~ THE PriMorpIAL Fauna AND THE TacoNic SysteEM oF EMMONS, IN A
LETTER T0 PrOF. BroNN oF HEIDELBERG.¥

“ Paris, July 16, 1860.

“..... I bave recently received, thanks to the kindness of Mr. E. Bil-
lings, the learned palzontologist of the Geological Survey of Canada, a
very interesting pamphlet entitled *Twelfth Annual Report of the Re-
gents of the University of the State of New York, 1859, If you possess
this publication, you will find there, at page 59, 4 memoir of Prof. J. Hall,
entitled ¢ Trilobites of the Shales of the Hudsen River Group.! This sa-
vant there describes three species under the names Olenus Thompsoni,
Olenus Vermontana, and Peltura (Olenus) holopyga. The well-defined
characters of these trilobites are described with the clearness and precis-
ion to be expected from so skillful and experienced a palmontologist as
James Hall.

“ Although the specimens are incomplete, their primordial nature can-
not admit of the least doubt, when the descriptions are read, accompanied
with wood engravings which the large dimensions of these three spe-
cies render sufliciently exact. The first is 105 millim, long by 80 broad,
the other two are somewhat smaller.

“The heads of the two Oleni being deteriorated, the furrows of the
glabella cannot be recognized. The thorax has a common and remarka-
ble character, which consists in the greater development of the third seg-
ment, the point of which is stronger and longer than in all the other
pleura. This is a striking resemblance to the Paradozides, the second seg-
ment of which has the sume peculiarity. Besides, there is an intimate
relation between these two primordial types, and we should not be sur-
prised if America furnished us with forms uniting most of their character-
isties. The pygidium of 0. Thompsoni, the only one that is known, shows
no segmentation, and attests by its exiguity its relation to a primordial
trilobite. P. holopyga, by its whole appearance, resembles the species of
Sweden so well known by the name of P. Scarabaoides.

“Thus all the characters of these three trilobites, as they are recognized
and described by J. Hall, are those of the trilobites of the primordial fau-
na of Europe. This is so true, that I think I may say without fear, if M.
Angelin, or any other paleontologist practised in distinguishing the trilo-
bites of Scandinavia, had met with these three American forms in Sweden
or Norway, he would not have hesitated to class them among the species
of the Primordial fauna, and to place the schists enelosing them in one
of the formations containing this fauna. Such is my profound conviction,
and I think any one who has made a serious study of the trilobitic forms
and of their vertical distribution in the oldest formations will be of the
same opinion.

* Proceed. Boston S. N. Hist,, vol. vii, Dec., 1860, p. 871.
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“Besides, all who have seriously studied palzontology know well that
each geological epoch, or each fauna, has iis proper and characteristic
forms, which once extinct reappear no more. This is one of the great
and beautiful results of your immense researches, which have generalized
this law, recognized by each one of us within the limits of the strata he
describes.

“The great American palzontologist arrived long since at the same con-
clusion, for in 1847 he wrote the following passage in the Introduction to
the first volume of the Monumental Work consecrated to the Paleontolo-
gy of New York.

“¢Hvery step in this research tends to convince us that the succession
of strata, when clearly shown, furnishes conclusive proofs of the existence
of a regular sequence among the earlier organisms. We are more and
more able, as we advance, to observe that the Author of nature, though
always working upon the same plan and producing an infinite variety of
forms almost incomprehensible to us, has never repeated the same forms
in successive creations. The various organisms called into existence have
performed their parts in the economy of creation, have lived their period
and perished. This we find to be as true among the simple and less con-
spicuous forms of the pal®ozoic series, as in the more remarkable fauna
of later periods.’—J. Hall, ¢ Pal. of New York, i, p. xx11.”

“ When an eminent man expresses such ideas so eloquently, it is be-
cause they rise from his deepest convictions. It must then be conceived
that J. Hall, restrained by the artificial combinations of stratigraphy pre-
viously adopted by him, has done violence to his palzontological doctrines,
when, seeing before him the most characteristic forms of the Primordial
JSfauna, and giving them names the most significant of this first creation,
he thinks it his duty to teach us that these three trilobites belong to a
horizon superior to that on which the second fauna is extinguished.

“In effect, according to the text of J. Hall, the three trilobites in ques-
tion were found near the town of Georgia, Vermont, in schists which are
superior to the true Hudson River group. In his works J. Hall does not
go beyond indicating the horizon of certain fossils, and no one would
think of asking a guaranty for such indications. But on this occasion
the great American palzontologist thinks it necessary to support his stra-
tigraphical determination by another authority, chosen from the most re-
spectable names in geology. The following is the note which terminates
his Memoir.

“¢Nore.—In addition to the evidence heretofore possessed regarding
the position of the shales containing the Trilobites, I have the testimony
of 8ir W. E. Logan, that the shales of this locality are in the upper part
of the Hudson River group, or forming a part of a series of strata which
he is inclined to rauvk as a distinct group, above the Hudson River proper.
It would be quite superfluous for me to add one word in support of the
opinion of the most able stratigraphical geologist of the American conti-
nent.’

“ Now, when a savant like J. Hall thinks himself obliged to invoke
testimony to guarantee the exactness of the position of a few fossils, it is
clear that the determination of this position is difficult.
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«In order to understand these difficulties I have consulted the maps
and documents relating to the State of Vermont and the country in which
the town of Georgia is situated, and, although the library of our Geolog-
ical Society does not contain all that one could wish on this subject, I re-
cognized easily that Georgia is placed in the region where the order of
succession of the deposits is the most obscured by foldings and distoca-
tions ; so that the position of the schists in question could not have been
determined by the incontestable evidence of direct superposition. Besides,
the physical appearance of these schists is not that of the rocks constitu-
ting the typical group of Hudson River. This is verified by the Note of
J. Hall, for it tells us that Sir W. E. Logan is inclined to make a distinct
group of these schists superior to that of the Hudson, and which conse-
quently would crown the whole Lower Silurian division of the continent.

“For the above reasons, the geological horizon on which the three
Oleni of Georgia were found appears to me, at first view, to have been
but doubtfully determined, and in complete opposition to pal®ontolog-
ical documents,

“I do not think, then, that I weaken in the least degree the respect and
confidence justly inspired by the labors of the American savants whose
names have just been mentioned, when I ask them in the name of science
to make new researches and new studies, that may lead to a final and cer-
tain solution of this important question.

“Doubtless, thanks to the progress of our knowledge, we are now no
longer bound by the ancient conception of the simultaneous extinetion-and
the total renovation of the faunz. As for myself, in particular, it would
not be possible to accuse me of similar views at the moment when I am
publishing the explanation of my doctrine of colonies. But you will per-
ceive that the facts which I invoke in support of this doctrine are far
from sustaining the reappearance of a fauna after the extinction of the
following fauna, which the three trilobites of Georgia would do, if they
had really lived after the deposit of the Hudson River group.

“ This reappearance would be still more astonishing, as among the three
great Silurian faunz the second fauna occupies the greatest vertical space
and is probably the one which enjoyed the longest existence. Thus, to
verify such a reappearance, the most incontestable proofs are required, for
such a decision would compel the entire re-formation of one of our most
important scientific creeds. “Yours very truly,

J. BARRANDE.”

In another letter, dated Paris, 14th August, 1860, Mr. Bar-
rande says:—

“You will easily perceive the interest and importance of the question,
even if it were only raised on account of the three Oleni of Georgia; but
it takes in now a much wider field, owing to a letter I have just received
from Mr. Billings, official Paleeontologist of the Geological Survey of Can-
ada, who informs me that he has found lately, in the schists and limestones
near Quebec, considered as being the prolongation of those in question in
Vermont, nearly one hundred species, almost all new. Twenty-six of these
come from a white limestone, and seem to him to be the true representa-
tives of the Primordial fauna, and he cites among them Conocephalites,
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Arionellus, Dikellocephalus, etc., that is, very characteristic forms of this
fauna.

“In another limestone, which is gray, he finds thirty-nine species, all
different from the first, and representing, on the contrary, the most dis-
tinct types of the second fauna. Finally, the black schists furnish him
with Graptolites, Lingule, etc., ete., fossils which at first sight cannot
determine a horizon, because they are found upon several Silurian hori-
zons,

“While waiting for these very obscure stratigraphical relations to be
disentangled, and without committing in any manner Mr. Billings, who
should preserve the independence of his opinion, I may yet express to you
my view wholly personal, and of which at this moment I take the entire
responsibility. I think, then, that this region of schists and limestones of
Vermont, in other words the Taconic system, will reproduce in America
what took place in England as to the Malvern Hills, and in Spain for
the Cantabrian chain,—that is to say, the Primordial fauna, after having
been disregarded, will regain its rights and its place, usurped for a time
by the second fauna.

“You see it is a great and noble question, whose final solution will com-
plete the imposing harmonies existing already between the series of paleeo-
zoic fauna of America and that of the contemporaneous faunz of Europe,
leaving to each the imprint peculiar to its continent.

“T can well imagine, from the position previously taken by our learned
American brethren on the subject of the Taconic system, that the final
solution of which I speak will not be obtained without debate, and per-
haps some wounding of self-love, for some opinions that appear to be
dominant must be abandoned.

“But experience has taught me that in such cases the most elevated
minds turn always first to the light, and put themselves at the head of
the movement of reform. Thus, when in 1850 I recoguized the Primor-
dial fauna in the Malvern Hills, where the second fauna only had been
found, Sir Henry de la Beche and Sir Roderick Murchison were the first
to adopt my views, to which little by little the other official geologists
agreed ; Edward Forbes ranged himself publicly on my side in 1853 in
‘ The Geological Survey,’ while others still hesitated, until now there is no
longer any opponent,

4T think there will be the same experience in America, and that in a
few years from this time the opinions of your savans will have undergone
a great change as regards this question.

“It is a fine opportunity for Dr. Emmons to reproduce his former ob-
servations and ideas with more success than in 1844.

“Yours very truly,
J. BARRANDE.”





