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THE

CANADIAN NATURALIST

AND

Quartaly Jowwnal of Seience,

THE POST-PLIOCENE GEOLOGY OF CANADA.
By J. W. Dawsen, LL.D,, F.RS., F.GS.

SUB-KINGDOM MOLLUSCA.

Zntroductory.—1In preparing this, the largest and most impor-
tant part of my catalogue, I have to acknowledge my obligations
to Dr. P. P. Carpenter, for his kind aid in comparing all the
more critical species of shells, and in giving me his valuable
judgment as to their relations and synonymy, which I have in
nearly every case accepted as final. I am also indebted to Dr.
Carpenter for all the notices of West-coast shells.

To Mr. J. F. Whiteaves, F.G.S., I am indebted for reviewing the
Polyzoa and comparing them with Smitt’s Norwegian catalogues,
and also for many valuable facts s to shells obtamed in his recent
dredgings in the Gulf of St. Lawrence.

To M: J.Gwyn Jeffreys, F.R.S., and My. R. McAndrew, F.R.S.,
of London, my grateful 'xckuowlcdvments are duc for aid and
information, and also for the opportunity of comparm« my speci-
mens with those in their collections.

My comparisons with rceent species have beer made to a great
estent with specimens dredged by myself, in the Gulf of St.
Lawrence, and especially at Murray Bay, where the marine
fauna seems to be more nearly related to that of the Post-pliocene
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than in any part of the Gulf of St. Lawrence with which I am
acquainted. I have also to acknowledge the use of specimens
from Greenland, from Prof. Morch; from Norway from M.
MeAndrew; from Nova Scotia from Mr. Willis; as well as the
use of the large and valuable colleetions of Dr. Carpenter and
Mr. Whiteaves.

All the references in the following pages, except where authors
are quoted, and many of these last, have been verified by myself
by actual comparison of specimens.

The principal works to which I have referred in the publica-
tion of the eatalogue are the following :

Beechey’s Voyage, Natural History Appendix.

Belcher's Last of the Arctic Voyages, do.

Bell, Report on Invertebrata of Gulf of St. Lawrence.

Busk, Polyzou of the Crag.

Cr osekey on Post- phocene of Scotland.

Fabricius, Fauna Greenlandica.

Forbes and Hanley, British Mollusca.

Gould, Invertebrata of Massachusetts, edited by Binney.

Jeftreys’ British Conchology.

Lycll on Shells collected by Capt. Bayficld ; and Travels in
North America.

Matthew on Post-pliocene of New Brunswick.

Middendorff, Shells of Siberia.

Packard on the Giacial Phenomena of Labrador and Maine.

Prestwich on the English Crag.

Sars on the Quaternary of Norway.

Stimpson, Shells of Hayes’ Expedition, &e.

Whitcaves, Listsof Shellsfrom Gulf of St. Lawrence, Canadian
Naturalist.

Wood, Crag Mollusea.

Willis, Lists of Shells of Nova Scotia.

Crass IL—HETEROBRANCIIIATA.

Sub-Class I.—Iolyzoa.

Hippothoa catenularia, Jameson.
Yossil—Beauport; Labrador; Rividre-du-Loup.
' Recent—Gaspé*; Labrador (Packard).

* The references to Gaspé are from my list contributed to the Rept.
Geol. Survey, 1858—Bell and Richardson, collectors; and from subse-
quent dredgings by myself and Mr. Whitcaves.
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Iippothoa expansa, Dawson.
Fossil—Beauport ; Rividre-du-Loup.
Recent—Gaspé ; Labrador, Maine (Packard).

Lubulipore flubellaris, Johnston.

Fossil—Beauport ; Rivitre-du-Loup.

Recent—Gaspé, Labrador (Packard) (= 7. palmata, Wood).
Lepralie hyaling, Johnston.

Fossil—DBeauport; Rividre-du-Toup.

Recent—Gaspé.

Lepralie pertusa, Thomson.
Fossil—Beauport; Labrador; Riviere-du-Toup.
Recent—Gaspd, Labrador (Packard).

Lepralia quadricornuta, Dawson.

Fossil—Lieda elay, Montreal,

Not yet found recent.

Mr. T. Curry, of Montreal, has recently found spectmens in a
very perfect state.  They show that the cells are seulptured in a
papillo-striate manner, and that the ovi-capsules are globular and
granulate. Sowe cells have a projection for a vibraculum or
avicularium at one side of the aperture. A few have two of
these. Old colonies have a pitted caleareous deposit between the
cells, The large size and narrow aperture with deep suleas in

front and four spines bebind are as in the specimens formerly
described.

Lepralia spinifera? Busk.

Fossil—Riviére-du-Loup.
L. violacea 2 Johnston.

Fossil—Riviere-du-Loup.

It wants the depression in front of the cell said to be charac-
teristic of the species. (J. F. Whitcaves.)

L. variolosa, Johnston.

Fossil—Rivicre-du-Loup.

Recent—Gaspé.

Dr. Smitt unites this with L. trispinosa of Johnston, and con-
siders hoth as vaxicties of L. Jacotint, Auvdouin. L. Jucotini,
Gray, is a very different speeies. (J. F. W.)

Lepralia Belli, Dawson.
Fossil—Riviére-du-Loup.
Recent—Gaspé ; Labrador (Packard).
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L. producta, Packard.

Fossil—Rivi¢re-du-Loup.

Recent—Labrador (Packard) ; Gaspé; Murray Bay.
L. globifera, Packard.

Fossil—Riviére-du-Loup.

Recent—Labrador (Packard).

L. punctata ¢ Hassall,

Fossil—Rivi¢re-du-Loup.

Recent—Guspd.

The oral spines of this species cannot be made out in the fossil
specimens I have seen.  Smitt refers Hassall’s species to D’Or-
biguy’s sub-genus Lscharipora. (J. F. W.)

L. Peachit, Johnston.

Fossil—Rividre-du-Loup.

Recent—Gaspé. i

Rare in the Gulf of St. Lawrence.  Smiib groups this species,
together with L. variolosa (of Busk but not of Johnston) and
L. ventricosw, as forms of Discopora coccinea. (J. F. W.)

Lepralia trispinosa, Johnston.
Fossil—Rividre-du-Loup.
Recent—=Gaspé ; Labrador (Packard).

Lepralic ventricosa, Hassall.
Fossil—Rividre-du-Loup.
Reecent—Gulf St. Lawrence.

Diastopora obelia, Johnston.

Fossit—Riviére-du-Loup.

Recent—Gaspé.
Lschara elegantula, D’ Orbigny.

Tossil—Rivitre-du-Loup; Montreal (Curry).

Yeecent—Labrador (Packard) ; Gaspé.

Very fine and frequent in 10-30 fathoms oppomte Cape Ro-
sier Village. More abundant is the open river than in Gaspé
and other buys. J.EF. W)

Celleporuria surcularis, Packard.

Tossil—Riviére-du-Loup.

Recent—Labrador (Packard) ; Gaspé.

Smitt identifies this species with the (' incrassata of Lamarck.
Abundant in 10-50 fathoms everywhere in the Gulf, and often
drifted down to lower levels. (J. F. W.)
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Myriozoum sub-gracile, I'Orbigny.
Fossil—Rividre-du-Loup.
Recent—Labrador (Packard) ; Gaspé.

Idmonea atlantica, Forbes.

Fossil—Riviére-du-Loup.

Recent—1I believe this to be identical with a species found in
the Gulf of St. Lawrence, and referred by Dr. Packard and Mr.
Whiteaves to the above.

Crisia eburnea, Ellis.

Fossil-—Montreal. A specimen collected by Mr. Curry is
referred to this species by Mr. Whiteaves.

Recent—Iiabrador (Packard). In 96 fathoms, Trinity Bay,
N. Shore St. Lawrence R. J. F. W.

Alecto, sp.
Fossil—Rividre-du-Loup.

Membranipora Lacrotcit, Busk.

Fossil—Riviere-du-Lioup:

Recent—Gaspé ; Labrador (Packard).

Entirely agrees with recent examples from Gulf of St. Law-
rence. QOue of the six forms referred by Smitt to A lineata
Lion. (J.F. W)

Membranipora lineata, Lion.
Fossil—Riviére-du-Loup.
Recent—Gaspé.

Discoporella hispida, Johnston.
Fossil—Rividre-du-Loup. Paiches on shells, somewhat worn,
but referable to this common North Atlantic species.

Sub-Class IL.—Brachiopoda.

Rhynchonella psittacea, Gm.

Fossil—Montreal; Beauport; Rividre-du-Loup. Abundant.

Recent—DMurray Bay and Gaspé. Abundant.  Labrador
. (Packard) ; Gulf St. Lawrence. Generally on stony bottoms 10
fathoms and over. Arctic seas generally ; also Crag of England
and glacial beds.

Tn a bed of stony clay at Riviére-du-Loup, this shell is very .
abundant, with less abundant specimens of the next species. It
occurs living in precisely the same relations and in great abund-
ance at Murray Bay, in about 20 fathoms.
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Terebratelle Spitzbergensis, Davidson,

Fossil—Rivicre-du-Lioup.

Recent—DMuriay ‘Bay ; also deeper parts of Gulf of St. Law-
rence (Whiteaves) ; Nova Scotia (Willis).

This species has been found in the Post-pliocene of Canada,
hitherto only at Rivitre-du-Loup, and is rare. It was called
I. Labradorcusis, Sowerby, in former lists, which seems to be a
synonym. It appears to bo a rare shell in every part of the Gulf
where it has hitherto oceurred, except at Murray Bay, where it
is not uncommon, and is found attached to stones in 20 to 25
fathoms, associated with Khynchonella psittucea.

Crass IT.—LAMELLIBRANCHIATA.
Pholas (Zirphew) crispate, Linn.

Tossil—Maine (Packard).

I have not found this species fossil in Canada, but it exists
as a living shell on the New Bugland coast generally, in North-
umberland Strait ; Gulf of St. Lawrenee, and according to Bell as
far to the north-west as Rimouski. Puget Sound (U. S. Bxpl.
Exped.) .

It has perhaps extended its northern limit to Canada since the
glacial period. Oun the Juropean coast it is a northern shell,
reaching south to the Mediterranean.

Sazicava rugosa, Linn (and var. drctica).

TFossil—Saxicava sand and top of Leda clay, Montreal ; St. Ni-
cholas; Ottawa ; Quebee ; Murray Bay ; Rivitre-du-Loup; Trois
Pistoles; Tadousac; Labrador ; Lawlor’s Lake, New Brunswick ;
Maine, &e.

Recent—Gulf St. Lawrence ; coast of Nova Scotia; and New
England and northern seas generally ; also west coast of America
as far as Mazatlan. (P. P. Carpenter).

Very abundant in the more shallow portions of the Post-plio-
cene throughout Canada, and presenting all the numerous varie-
tal forms of the species in great perfection. It is relatively
much more abundant in the drift deposits than in the Gulf of
St. Lawrence at present. Picces of limestone which have been
bored probably by this shell, are not rare in the drift at Mont-
real.

This is a widely distributed Arctic species, and is found in
the Post-pliocene deposits of BEurope, and as far back as the
Miocene.
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Panopaa Norvegica, Spengler.

Fossil—Leda clay; Riviére-du-Loup. Very rare.

Recent—Dredged in Gaspé Bay, 30 and 40 fathoms, by Mr.
Whiteaves; Halifax (Willis); Grand Marcan (Stimpson) ;
Arctic.and northern seas generally.

It is very rare in the Post-pliocene, a few valves only having
been found at Rividre-du-Loup. The specimens are small, and
much inferior to those found in the Seottish Clyde beds, of
which I have a specimen from Rev. . Crosskey.

Mya truncate, Lino. (and var. Uddevallensts).

Tossil—Saxicava sand and Leda elay; Montreal; Quebec;
Riviere-du-Loup ; Portland; New Brunswick (Matthew); La-
brador (Packard); Greenland (Méller) ; also in the Post-pliocene
of Turope.

Recent—Gulf St. Lawrence, but rave in comparison with its
abundance in the drift. Generally distributed in the Aretic seas
and North Atlantic, American coast as far south as Cape Cod;
Puget Sound (= preciosa, Gould, P. P. C.)

The variety found in the Post-pliocene of Canada is the short
or Uddevallensis variety, which is that occurring in the Arctic
seas at present, while in the Gulf St. Lawrence the ordinary long
variety is found almost exclusively. At Portland, Maine, how-
ever, the long varicty lived in the Post-pliocene, and occasional
specimens are found at Rividre-du-Loup. The form Uddevall-
ensts oceurs living in Labrador (Packard), and I have found it at
Tadousae.

It is interesting to observe that while the present species is
more abundont than the next in the Post-pliocene, it is much
more rare in Jhe Gulf at present. It also occurs in deeper water.

Mya arenarie, Lina.

Fossil—Leda clay and lower part of Saxicava sand ; Montreal;
Upton; Quebec; Murray Bay; Labrador; Duck cove and Law-
lor’s luke, New Brunswick ; Portland, Maine; Greenland (Méller) ;
also in the Post-pliocenc of' Lurope.

Recent—Very abundant throughout the Gulf St Lawrence
and coast of Nova Scotia and New England, also Arctic seas
generally.  Mr. Jeffreys considers it identical with AL Japonica,
Jay. Not found yet in W. America. (P.P. C.)

Tn the Gulf this species grows to a large size; I'have a speci-
men five inches long from Gaspé; but in the Post-pliocenc it is
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small and often of a short and rounded variety. This is espe-

cially the case inland, as at Montreal. At Rividre-du-Loup a

small thin variety with a strong epidermis and attenuated poste-

riorly, is found in sitw in its burrows in the Leda clay. It may
be a deep-water variety. Some large specimens in collections

from this place, I have reasor to believe are from Kitchen-mid-

dens and not fossils.

Kennerlia glacialis, Leach.
Fossil—Leda elay; St. John, New Brunswick; Saco, Maine.
Recent—Gaspé (Whiteaves); Murray Bay; Labrador(Packard).
This specics, which was at, first confounded with Pundora
trilincata by Dr. Packard, js evidently quite distinet, and on the
evidence of the hinge would belong to a different genus. Much
nearer to Pundore pinna, Mont. ; = P. obtuse Forbes and Han-
ley. J.F.W.

L]
Lyonsia (Pundorina) arenosa, Moller.

Fossil—Leda clay; Montreal j(rare and small) ; Riviére-du-
Loup, common; Duek Cove, N. B.; Suco, Maine; also in
Greenland (Méoller).

Recent—Murray Bay and Gaspé; Halifax (Willis); Green-
land (Moéller) ; Labrador (Packard).

Some specimens from Portland arc much larger than those
from Rivitre-du-Loup and Montreal, and Mr. Whiteaves finds
individuals an inch long, living at Gaspé.

Thracia Conradi, Couthuoy.

Fossil—Saco (Packard).

Not yet found fossil in Canada, but recent, though rare, in
Nova Scotia (Willis) ; and at Gaspé. Also, though apparently
rare, at Labrador (Packard). .

Has probably extended its northern limit to Canada, since the
glacial period.

Macoma Granlendica, Beck. .

Fossil—Saxicava sand and Leda clay; Montreal; Ottawa ;
Perth, Ont.; Pakenham Mills, Cornwall ; Clarenceville; Upton ;
Quebec ; Murray Bay; Rivitre-du-Loup ; Labrador; Lawlor’s
lake, N.B.; Campbellton, P. E. I.; Westbeach, Maine; Green-
land (Moller).

Recent—Everywhere on the coasts of the Gulf and River St.
Lawrence, as a common littoral shell.
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A thin and delicate variety with smooth cpidermis is found in
the Leda clay ; coarser and more wrinkled varieties in the Saxi-
cava sand.  Larger specimens are found at Quebec and Rividre-
du-Loup than more inland.

In the modern Gulf, the small and depauperated varicties are
littoral and near the brackish water, the finer varieties passing
into Macoma fusca of Say, which is a southern variety, are found
on the coust of Nova Scotia and in the Bay of Fundy. This
shell is represcuted in the Buropean seas and Post-pliocene de-
posits by the closely allied species M. solidulu or Bulthica,
which seems to pass through a corresponding series of varietics,
but to be distinet. On the western Aamerican coastit is similarly
represented by M. inconspicua. Mr. Tryon and Mr. Whiteaves
believe the three forms to be conspeeific. (P.P. C.)

It is suid to be the ZDelline Fubricii of Hanley, and I have
specimens from Greenlund from Morch labelled 7' tenera. The
T. tenera of Leach, iowever, is prowima, Brown, teste Hanley.
It is apparently the Venus fragilis of Fabricius.

It is one of the most commnon and abundant shells of the Post-
pliocene, as it is of the American coast from Greenland to New
England. '

Macoma calcarea, Chemnuitz.

Fossil—Leds and Boulder clays; Montreal ; Quebee; IMurray
Bay; Rivitre-du-Loup; Duck Cove, St. John, N.B.; DMaine;
Labrador; Greenland (Maller) ; also European Post-pliocene.

Recent—Arctic seas generally, and on the American coast
south to Massachusetts.

This shell is is extremely abundant in the Leda and Boulder
clays, and often occurs in the clay with the valves attached. It is
also of large size and in fine condition, especially at Riviére-du-
Loup. It is Tellina proxima, Brown, 7. sabulosa, Spengler, and
7. sordida of Couthuoy. According to Hauley, the T. lata of
Gmelin was founded on a figure of this shell.

Macoma inflata, Stimpson.

‘Fossil—Montreal ; Riviére-du-Loup. Rare.

Recent—DMurray Bay, and dredged in deeper parts of the
Gulf of St. Lawrence by Mr. Whiteaves.

T am not aware wherc this little shell has been deseribed, nor
what is its rapge. It seems identical with a specimen in Jeffrey’s
collection labelled Telline fragilis Lieach, from Spitzbergen.
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The Post-pliocene specimens are larger and better developed than
the recent, except some dredged by Mr. Whiteaves on the north
shore, and I would infer from this that the shell is Aretic. (Sce
Figure.)

Cyrtodarie siliqua, Daudin.

Fossil—Rivi¢re-du-Loup; Labrador (Packard); Greenland
(Moller). I have scen in the Post-pliocene of Canada, only an
imperfect and decorticated specimen of the young shell from
Rividre-du-Loup. )

Recent—Gulf of St. Lawrenee, and coasts of Nova Scotia and
New England.

HMactra (Spisula) ovalis, Gould.

AL polynema, Stimpson.

Fossil—DBoulder clay; Cape Elizabeth, Maine.

Recent— Gaspé; Labrador (Packard); also coast of New
England.

I found, many years ago, a few specimens of this shell at a cove
where a number of species of marine shells ocenr in Boulder-clay,
and it was published in my list of shells from this place in my
paper on the Post-pliocene of Labrador, Maiue, &e. It is credited
by Packard to “Zeeb's Cove,” Cape Llizabeth, which may prob-
ably be the same place where I procured it. This species has
not yet been found within the limits of Canada in the Post-plio-
cene, though this and the related species or variety, I sulidis-
sima, arc found living at Labrador. It has perhaps moved
northward since the glacial period.

Mesodesma (Ceronia) deaurata, Turton.

Fossil—Matanoe River (Bell.) I have not scen it in any
other locality ; and it occurs only on the lowest terrace, so thai
possibly it is modern.

Recent—Abundant at Tadousac and elsewhere in Gulf St
Lawrence ; Labrador (Packard.)

This must be a modern species on our coasts; but according
to Wood it is found in the Red Crag of England.

Fenericardia (Cardita) borealis, Conrad.

Fossil—Labrador (Packard.)

Receni—Arctic seas to Long Island, and common thronghout
the Gulf of St. Lawrence. It would scern to have been much
less generally distributed in the Post-pliocenc.  Western America
as far south as Catalina Islaud. (P. P. C.)
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Astarte Luaurentiana, Iiyell.

Fossil—Leda clay, Montreal, abundant; Beauport and Rividre-
du-Loup, rare.

Recent—Greenland (Morch) ; Labrador (Packard) ; Murray
Bay.

This shell may be a variety of the next speeies; but it is at
least a very distinet varietal form. It is distinguished by its
very fine and uniform concentric striation, passing to the ends of
the valves and to the ventral margin. There are two varieties, a
flatter, and more tumid. I have the former from Greenland
named by Morch A. Banksii, and the latter named 4. strictu;
but they are different from shells indieated by these names in
Gould and elsewhere. The only recent specimens that I have
seen from the Gulf of St. Lawrence, which can be referred to
this speeies, are a few I dredged at Murray Bay. .. Lauren-
tianu is very abundant at Mountreal, but much more rare nearer
the coast. It is evidently an Aretic form. (See Figure.)

Astarte Banksii, Leach.

Tossil—Leda clay, Rivitre-du-Loup, abundant; Quebec, not
infrequent ; Montreal, very rare; Labrador (Packard); Ponl.md
Maire, aiso Uddcv‘n]la Clyde beds and Crag.

Recent—Abundant ab Gaspé and elscwhere in Gulf of St.
Lawreuce, and also Arctic seas and coast of Nova Seotia.

This shell is that named A4 Banksit, in Gould’s last edition,
also in Beechey's voyages. It is ecasily distinguished from the
last species by its coarser striation, fading toward the ends
and also toward the margin of the shell. It is however about
the same size, but less delicate and symmetrical in form. It isthe
common small Astarte of the Gulf St. Lawrence, and also of the
Post-pliocene of Rividre-du-Loup; but becomes very rare at
Montreal, where it is replaced by .. Laurentiana. This species
was named 4. compresse ip my former lists, and it is certainly
very near to European specimens of that species, especially to the
fossils from the Clyde beds and the Crag.  (See Figure.)

Astarte Blliptica, Brown.

Fossil—ILabrador; Saguensy; Portland, Maine.

Recent—ILabrador; Murray Bay; Gaspé; noast of Nova
&e. Also Greenland ; Norway (typical); Scotland.

Specimens from the Clyde beds are perfectly identical with
ours. It is also found in the Post-plioccoe of Norway and rarely
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in the Crag. It is a northern species meeting on the American
coast the closely allied forms A. Undate and 4. lens, into which
however it does not seem to pass. The two latter speeies, being
more southern forms, are not found in the Post-pliocene.

A. Omalii of S. Wood from the Crag, is very near to this
species, but is at least a distinct variety.

Astarte Arctica, Moller, (var Lactea.)

Fossil—Labrador (Packard); Portland, Maine; also Green-
land, (Mdoller).

Recent—Gaspé; also Arctic seas; Norway (typical).

This species has not yet been found in the Post-pliocene of
Canada, except in Labrador; and it seems to be a rare shell in
the Gulf of St. Lawrence. It is our largest Astarte and I believe
1t to be identical with A. borealis, Chem., 4 lactea, Brod. and
Sow., and A Semisulcata, Gray. Fossil specimens from Port-
land, are precisely similar to recent ones from Gaspé dredged by
Mr. Whiteaves, and referred by him to A. luctee. Specimens
from Norway (1. sArctice) and from Clyde beds (.i. Borealis)
are smoother and less ribbed than ours.

-Other species of Astarte.

At Murray -Bay, there occurs very rarely a transversely elon-
gated and regularly strinted Astarte with delicately wrinkled
epidermis, which scems to be identical with 4. Richardsonii from
the Arctic seas as described but not as figured by Reeve. It is
not improbably a young state of Astartc Arcfira. A similar
specicsor variety occurs, but very rarely, fossil at Riviére-du-Loup.
A. suleata (undata), . lens, .1. crebricostata, A. castanca, and
A. quadrans have not yet been found fossil, though the three
former at least live in the Gulf of St. Lawrence.®

Cardium pinandatum, Conrad.

Fossil—Leda clay, Lawlor’s Lake, N.B.

Recent—Gulf St. Lawrence, and coast of Nova Scotia and
New England.

* A. undate Gould and A. quadrans, Gould, certainly occur in the

- Gulf of 8t. Lawrence N. of the Bay of Chaleurs. A shell dredged in

deep water N. of Anticosti may be . erebricostata.  A. lens, Stimpson,

and . castanea, Say, have not yet occurred to me in dredgings from
morc than 60 localities N. of New Brunswick., J. F.W.
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Curdium Islandicum, Linn.

Fossil—Riviere-du-Loup ; Murray Bay ; Saguenay ; Portland,
Maine; Lawlor’s Lake, N.B.; Greealand, Miller).

Recent—From Greenlond to New Eagland.

Qur fossil specimens are mostly small, and similar to the
northern variety or sub-species named by Stimpson C. Haysc,
and which also occurs living as far south as Nova Scotia, and
scems to be the C. ciliatum of Fabricius. Decorticated speci-
mens are not distinguishable from C. Dawsonit of Stimpson, from
the Post-pliocene of Hudson’s Bay ; of which I have scen only
specimens in this state.

Serripes Gramlandica, Chemnitz.

Fossil—Leda elay, and Boulder eclay, Quebec; Rividre-du-
Loup; Muwray Bay; Lawler's Lake, N.B.; Cape Elizabeth,
Maine; Labrador, (Packard); Greenland (Méller).

Recent—Gulf St. Lawrence, sometimes of large size, Arctic
seas, and Greenland to Cape Cod.

‘This shell is somewhat. rare and of small size in the Post-plio-
cene, and has not yet been found higher up the St. Lawrence
than Quebee.  Specimens of good size occur at Portland.

Cryptodon Gouldii, Philippi.

Fosstl—DMontreal, rare. .

Recent—>Murray Bay; Gaspé (Wh\tc.wes) ; Greenland to
New England.

The European form C. /lm:uosa is usually regarded as distinct,
and is found as far north as Spitzbergen, and in the Crag, the
Clyde beds, and the Norway Post-pliocene. Jeffreys, however,
cousiders the difference merely varietal, and it gertainly seems to
diminish or disappear in the northern and glacial specimens.

According to Mr. Whiteaves this species has a great range in
depth in the Guif St. Lawrence, being found, living, from 20
to 300 fathoms.

Sphaerium 2

Tossil—Pakenham Mills, with fresh-water bivalves and Zelline
Granlandica. The specimens were too imperfect for certuin
detcrmination. )

Unio rectus, Lamarck.

Fossil—Clarenceville, Lake Champlain (Dickson), with My«
arenaria, Tellina Granlandica, &e.

Recent—River St. Lawrence.
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Unio Cardivm 2 Rafinesque.

Tossil—With the preceding. This and the preceding speeics
were represented by large and thick shells better developed than
those of the River St. Lawrence at present. It is probably the
same with U. ventricosus, Say.

Mytilus edulis Linn.

Fossil—Montreal ; Acton; Rivitre-du-Loup; Quebec; La-
brador (Packard); Lawlor’s Lake, N.B. (Matthew) ; Green-
land (Moller).

Recent—North Atlantic and Aretic seas generally; North
Pacific (= trossulus, Gould) as far south as Monterey.

The variety most commonly found in the Post-pliocene is a
small, oval, tumid form, allied to variety elegans of British
writers (see figure). This variety still lives at Tadoussac; and
is apparently characteristic of situations where the water is cold
and exposed to intermixture of fresh water. The ordinary variety
occurs at Portland, and also in some of the upper beds at Riviére-
du-Loup. At Montreal only the small oval variety occurs. This
variety is also found in the Clyde beds aed in the crag.

Modiola modiolus, Linn.

Fossil—DMontreal, very rare.

Recent—Labrador to New Bngland; very common on the
coasts of Nova Scotia and New England ; North Pacific; found
sparingly along the Vancouver and Californian coasts till it is
replaced in the Gulf fauna by M. capuw, Conrad.

"This species becomes rare to the northward; and this, as well
as its being proper to rocky shores rather than to clays and sands,
may aceount for its rarity in the Canadian Post-pliccene. It is,
however, common in the glacial beds of Europe.

Modiolaria nigra, Gray.

Fossil—Montreal ; Rividre-du-Loup (small variety neva ;
also large and fine); very large and well preserved in nodules at
Kennebeck, Maine; Labrador (Packard of his M. discrepans as
I suppose.)

Recent—Gulf of St. Lawrence (Whiteaves). Very large and
fine on coast of Nova Scotia (Willis), and as far north as Green-
land (M. discors, Fabricius).

‘AModiolaria corrugata, Stimpson.
Fossil—Rivitre-du-Loup.
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Recent—Murray Bay and Cacouna ; precisely similar to the
shells from the Post-pliocenc. Also Greenland (Moller) ; La-
brador (Puckurd) ; and south to Cape Cod.

Modiolaria discors, Leach.
Fossil—Beauport, of good size; Greenland (Moller).
Recent—Lubrador to New England.  Specimens from Gaspé
are preeisely similar to the fossil. This shell is no doubt identi-
cal with AL levigate of Gray, and possibly with the A discre-
pans of some other authors. It is however the same with that
figured in Binney’s Gould as L. discors.

Crenella glandula, Totten.

This species, which 1s at present quite common in the Gulf St.
Lawrence, is indicated in my formerly published lists as a Mont-
real fossil; but I have mislaid the specimens, and cannot there-
fore now repeat the comparisons with the recent shells.

According to Mr. Whiteaves this is quite distinet from C. decus-
sata, Montagu, both being found living in Gaspé.

Nucula tenuts, Montagn.

TFossil—Leda clay, Montreal ; Saco (var. inflate) ; Rividre-du-
Loup?

Recent—North shore Gulf St. Lawrence to Gaspé (Whiteaves)
type and var. iflate ; also Buropean coasts.

N. expansa, Recve.

Tossil—Leda clay and Boulder clay, Riviére-du-Loup; Saco;
Duck Cove, St. John, N.B.

Recent—Labrador (Packard) ; Murray Bay; Arvctic seas.

I doubt if this is not a large and well-developed northern form
of V. tenuts.

. antiqua, Moreh, from Leda clay of Muaine, scems to be a
variety.

Leda pernula, Muller.

Fossil—Leda clay, Rividre-du-Loup; Portland; Saco; Law-
lor's Lake, N.B. (Matthew).

Recent—Arctic seas and south to New England.

This shell oceurs very abundawtly at Rividre-du-Loup; and
the specimens found there show that no specific line can be
drawn between the forms known as pernula, buccata (Steenst.),
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tenutsulcata, Gould, and Jacksonii, Gould. Slender and flat-
tened varieties are pernula and tenuisulcate, shorter and more
tumid forms are buccata; and specimens decorticated so as to
show the origin of the hinge teeth are Portlandica. Comparison
of specimens from Greenland, Norway, Labrador, the Gulf St.
Lawrence, and New England, confirns this cezclusion. (See
Figure.)

Leaa minuta, Fabricius.

Fossil—Leda clay, Montreal; Riviére-du-Loup; Greenland
(Mbsller) ; Labrador (Packard).

Recenl—Arectic seas, Gulf St. Lawrence ; coast of Nova Scotia.

The fossil specimens occur abundantly with the last species at
Riviére-du-Loup, and are quite similar to those dredged at Mur-
ray Bay. This was called L. candate in my former lists.

Lyda pygmea, Munster.

Fossii—Leda clay. Green’s Creek, Ottawa; Saco; Maine;
also English Crag and other Glacial beds.

Recent—North European seas; but not yet recognized on the
Anmerican coast. According to Mr. Jeffreys and Dr. Carpenter,
our drift shells are referable to the variety or species Yoldia abys-
sicola of Torell.

Leda (Portlandia) glacialis, Gray; truncata, Brown.

Fossil—Leda clay and Boulder clay, Montreal ; Quebec; Ot-
tawa River; Riviere-du-Loup; St. John, N.B.; Portland and
Saco, Maine; also in Post-pliocene of Norway (Sars), and of
Scotland (Crosskey).

Recent—Arectic seas.

This shell is most abundant, and generally diffused in the Leda
clay; aud the variety ordinarily found at Montreal and Rividre-
du-Loup is precisely identical with the ordinary Arctic form. A
long variety, called L. intermedia by Sars, is also {ound at Mont-
real, though rarely. A short variety, common in the Post.plio-
cene at Murray Bay, is similar to the L. siligue of Reeve from
the Arctic seas; and young and depauperated varieties resemble
L. sulcifere. of the same author. The abundant material from
the Post-pliocene shows that these are all varietal forms.

. This shell is Yoldia Arctica of Sars, but not of Méller and
Morch. Itis Y. truncata of Brown. Itis Portlandia glacialis
of Gray, and Leda Portlandica of Hitcheock.
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Yoldia lucida, Lovén (which is abundant living in the deeper
parts of the Gulf of St. Luwrence) closely resembles the young,
smooth form of this species, but I think the two may be dis-
tinet. J. F. W.

Leda (Yoldia) imatula, Say.

Fossil—Leda clay, Riviere-du-Loup.

Recent—Gulf St. Lawrence to Long Island.

This shell has been found as yet only at Riviére-du-Loup,
where the specimens however are as good as those now living in
the Gulf. (See Figure.) It will be observed, however, that
though they have the number of tceth of Y. limutula, they ap-
proach in form to the allied species or variety Y. supotilla, a
shell which oceurs in Greenland and thence to New England, and
which I strongly suspeet is merely a short variety bearing a simi-
lar relation to ¥. limatule to that which My« Uddevallensis
bears to the ordinary M. truncate. Y. supotille is, I may men-
tion, the Y. Avrctica of Morch, as proved by a specimen from his
collection now in my possession.

Leda (Foldia) myalis, Couthuoy.

Fossil—Labrador (Packard).

Recent—QGaspé (Whiteaves) to south of Cape Cod. This
shell is supposed to be identical with N7 hyperborea, Lovén, from
Spitzbergen.

Pecten Granlandicus, Chemuitz.

Fossil—Leda clay, Poriland and Saco, Maine; not yet found
in Canada.

Recent—Gulf St. Lawrence (Whiteaves) in deep water 200
to 300 fathoms.

This species is found in the Clyde beds and in Greenland ; and
if, as Jeffreys supposcs, identical with P, similis (Laskey), it is
a shell of very wide distribution in the Atlantic, as well as in
geological time. Though not yet found in Canada as a Post-
pliocene fossil, its ocewrrence as a fossilin Maine and recent in the
Gulf St. Lawrence, renders it probable that it may yet occur in
our Leda clays.

Pecten tenuicostatus, Mighels.
Fossil—Leda clay, St. John, N.B. (Matthew).
Recent—Labrador to Cape Cod.
This shell has not yet been found in the Post-pliocene of the

Vor. V1. R No. 4.
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St. Lawrence valley; but since, according to Packard, it is com-
mon in Labrador, there is nothing remarkable in its occurrence
in the Post-pliocene of St. John.

Lecten Islundicus, Chembitz,

Fossil—Rivi¢re du-Loup; Quebec; Labrador (Packard); St.
John, N.B, (Matthew); Portland, Maine; Greenland (Moller);
also Crag, Clyde beds, and Post-pliocene of Norway.

Recent—Gulf St. Lawrence, and from Greenland to Connecticut.

This is a shell which is very durable, and retains even its
colour when imbedded in the clays. In this it excels the Tel-
linas, Astartes, Saxicava and Ledas; though these in turn are
always much better preserved than the Mytili and Modiolee.

Crass ITI.—GasTEROPODA.
Lhiline lineolati, Couthuoy.

Fossil#—>Montreal, rare.

Recent—Gaspé; Grand Manan (Stimpson); Nova Scotia
(Willis). It is Philine lima, Brown, according to Jeffreys.
Cylichna albe, Brown. .

Fossil—Moutreal ; Riviere-du-Loup; also in the Clyde beds.

Recent—=Gaspé; Labrador (Packard); Gulf St. Lawrence,
common (Whitcaves); Arctic seas generally. Same or similar
on West Coast at Sitka (P P.C.)

Cylichua oryza, Totten.
Fossil-—Montreal.
Recent—Coust of New England.

Cylichna nucleola, Reeve.
Fossil—Montreal ; rare, and perhaps doubtful.
Recent—Aretic seas.

Cylichna occulta, Mighels and Adams.
Fossil—Montreal ; Murray Bay; Maine.
Recent—Greenland to New England.

Cylichna striata, Brown.
Fossil—Rivitre-au-Loup and Clyde heds.
Recent—Aurctic seas.

* Except when otherwise stated, all the Gasteropods are found in
the Leda clay, or at its junction with the Saxicava sand.
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Bulla (Haminea) solitaria, Suy.

Tossil—Montreal ; rather common.

Recent—New England and northward.

If this species is rightly determined, it furnishes a curious in-
stance of a somewhat southern species occurring in the drift of
Montreal. The Haminecw, however, can searcely be identified by
weathered or fossil specimens, so that this may possibly be a nor-
thern form distinet from solitaria.

Bulla (Diaphana) debilis, Gould.

Fossil—DMontreal. -

Recent—~Gulf St. Lawrence (Whiteaves) ; Greenland to New
England.

Jeffreys considers it the same with B. hyalina, Turton. If so,
it is a shell of the Clyde beds and of the Arctic seas generally.

Bulla (Utriculus) pertenuis, Mighels.

Fossil—Montreal.

Recent—TLabrador (Whiteaves); Gulf St. Lawrence, and
south to Cape Cod. According to Jeffreys it is U. turritus,
Moller, Greenland. .

Heliz striatella, Anthony.
Fossil—Pakenham, Saxicava sand.

Lymnea umbrosa, Say.
Fossil—Montreal.

Lymnea caperata, Say.
Fossil-——Montreal.

Lymnea elodes, Say.
Fossil—Pakenham Mills, Saxicava sand.

Planorbis bicarinatus, Say.
Tossil—Pakenham Mills, Saxiéava sand.

Planorbis trivolvis, Say.
Fossil—Pakenham Mills, Saxicava sand.

Planorbis parvus, Say.

Tossil—Pakenham Mills, Saxicava sand.

All of the above pulmonates are modern Canadian species, and
seem to have been drifted by some fresh-water stream into the
sea of the Saxicava sand and Leda clay.



388 THE CANADIAN NATURALIST. [Vol. vi.

Siphono-dentalivm vitreum, Sars.
Fossil—Leda clay, Murray Bay; also Norway (Sars).
Recent—Gulf of St. Lawrence (Whiteaves) ; coast of Norway
(Sars.) It isa rare deep-water shell.

Amicule Emersonit, Couthuoy.

Tossil—Montreal.

Recent—Murray Bay; Halifax; coast of New England.

My specimens are merely detached valves. They indicate an
animal quite similar to specimens from Halifax referred to this
species, but differ slightly from specimens from Murray Bay. Dr.
Carpenter has labelled the drift form var. “altior.” The dif-
ferences among the recent specimens, as well as the fossil valves,
will be discussed in the ¢ Contributions to a Monograph of the
Chitonidee,” about to be printed by the Smithsonian Institution.

Puncturella (Cemoria) Noachina, Linn.
Fossil—Quebee ; Riviere-du-Loup; Clyde beds.
Recent—Gulf St. Lawrence generally; and throughout the
Arctic seas and North Atlantie.

Acmeea testudinalis, Moller.

TFossil—Labrador.

Recent—Gulf St. Lawrence generally; and throughout the
Arctic seas and North Atlantie.

My only fossil speeimen, obtained from Dr. Packard, is of the
small, clevated and depauperated variety so common at Murray
Bay and the north shore of the Gulf. It is curious that this
common modern speeies is so very rare in the Post-pliocene.

Lepeta caca, Moller.

Fossil—Montreal ; Riviére-du-Loup ; Quebec; Labrador ;
Turopean Post-pliocenc.

Recent—Gaspé; Labrador; Arctic seas generally; and coast
of New England rarely.

This shell is not at all rare, living at Gaspé, and fossil at
Riviére-du-Loup. Carpenter remarks that some of my Montreal
specimens have the characters of variety striata of Middendorff
from Siberia.

Capulus commodus, Middendorff.
- Fossil—Point Levi, near Quebec. One specimen only, found

by Mr. Guon and communicated by Dr. W. J. Anderson.
Recent—Scotland (Jeffreys).
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This species is fossil at Uddevalla, and is supposed to be the
same with C. fallax and C. obliguatus of Wood from the English
Crag. It has not yet been vecognized on the American coast.

(See Figure.)

Margarita helicina, Fabvicius.

Fossil—DMontreal ; Murray Bay.

Young specimens resemble 4. acuminate of Mighels. Broad
8pecimens resemble AL campanulate, Morse.

Recent—Arctic seas; Gulf of St. Lawrence; and coast of New
England. It is M. Arctice, Leach. .

Margarita argentate, Gould.

Fossil—Montreal, rare.

Recent—Labrador and Gulf St. Lawrence (Whiteaves) ; Mur-
ray Bay; Gaspé; coast of New England and Nova Scotia ?
Possibly the same with Y. glauca, Moll., from Greenland.

Margarita cinerea, Couthuoy.

Fossil—Riviere-du-Loup, Portland.

Recent—Gaspé; Labrador; Greenland to New England ; vare
striata, Dall, Sitka.

Cyclostrema (Molleria) costulate, Moller.

Fossil—Montreal ; Clyde beds; Uddevalla.
Recent—Gaspé ; Arctic seas to New England.

Cyclostreme Cutleriunc, Clark.

Fossil—Montreal, rave. _

This is an Arctic and British shell, as yet recognized only at
Montreal.

Turritella erosu, Couthuoy.
Possil—Labrador; Rividre-du-Loup; Montreal ?
Recent—Greenland to New Bugland.

Turritella reticulate, Mighels.

Fossil—Labrador (Packard).

Recent—Labrador to Gulf St. Lawrence; also fishing banks,
Nova Seotia (Willis). '

My specimens received from Dr. Packard are marked 7. costu-
lata@, but seem rather to be the above species.
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Turritella acicula, Stimpson.

Fossil—Riviére-du-Loup ; Labrador (Packard).

Recent—DMurray. Bay ; coast of New England.

There may be some reason to donbt whether this is not a
variety of 7. erosa. It is quite possible that the above species
should be regarded as Mesalice.

Paludina (Melantho) decisa, Say.
Fossil—Pakenham Mills, Saxzicava sand.
Recent—Iastern America generally.

Valvata tricarinata, Say.
Fossil—Pakenham Mills, with the preeeding.
Recent—EBastern Awerica generally:

Amaicola limosa, Say.
Fossil—Pakenham:iMills, with the preceding.
Recent—Hudson’s Bay to Virginia.

This was A. porata of the previous lists.

Littorina rudis, Donovan.
Fossil—Riviere-du-Loup ; also Clyde beds and Uddevalla.
Recent—Aretic seas to New England and European coasts.
L. tencbrosa, which may be regarded as a variety, is also
found at Rividre-du-Loup.

Rissou castanea, Moller.
Fossil—Montreal. . .
Recent—Gaspe ; Labrador; Trinity Bay (Whiteaves).

Rissoa exarata, Stimpson.
Fossil—Montreal.
Recent—New Eogland.

Rissoa scrobiculata, Moller.

Fossil—Montreal.

Recent—Greenland ; Gulf St. Lawrence, 200 to 300 fathoms,
large ; and small, Gaspé, 30 fathoms (Whiteaves).

Bela harpularia, Couthuoy.

TFossil—Montreal; Quebec; Murray Bay; Riviére-du-Loup
(large specimens).

Recent—Gulf St. Lawrence; very fine at Murray Bay, and
similar to large specimens from Rividre-du-Loup; coast of New
England. Itis B. Woodiana, Moiler (J. F. W.)
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Bela elegans, Moller.
Fossil—Montreal.
Recent—Greenland and Norway ; closcly allied to next species.

Bela pyramidalis, Strom.
Fossil—Montreal ; also Crag, Clyde beds and Uddevalla.
Recent—Labrador (Packard); Gulf’ St. Lawrence (White-
aves); Murray Bay, and south to Cape Cod; Arctie seas gene-
rally. It is the B. plewrotomaria of Couthouy. and B. Vahlii of
Beck. ’

Bela turricula, Montagu.

Fossil—Montreal ; Rividre du-Loup; Labrador; also Red Crag
and Uddevalla (Jeffreys).

Recent—Gulf of St. Lawrenee and coast of Nova Seotia and
New England.

I include under this name B.nobilis of Méller ; B. Americana,
Packard ; B. scalaris, Moller; B. exarate, Muller, Morch ; and
B. angulata, Reeve. The var, nobilis is found at Montreal and
Gaspé ; also young shells not distinguishable from exarata. Var.
scalaris, occurs at Riviére-du-Loup and Labrador. This shellis
a widely diffused and somewhat variable northern species. Mr.
Whiteaves, hewever, regards B. nobills, B. exarata, and B. sca-
laris as distinct.

Bela Trevelliana, Turton.

Fossil—Rividre-du-Loup; Labrador; also Clyde beds and
Norway (Jeffreys).

Recent—Murray Bay; Arctic seas, and Greenland to Massa-
chusetts. It is probably B. decussata of Couthuoy. B. excurvata
from Puget Sound. may prove another variety.

Bela violacea, Mighels and Adams.

Fossil—Montreal.

Recent—Murray Bay; Labrador (Packard); Gaspé (White-
aves; Fishing banks Nova Seotin (Willis); Massachusetts
(Stimpson).

Bela cancelluta, Mighels and Adams.

Fossil—Murray Bay ; Labrador (Packavd) ; Casco Bay
(Gould). This shell may be B. éimpressa, Beck. In any case
the fossils are identical with the modern Mwrray Bay specimens.
It also occurs living in Gaspé Bay (Whiteaves).
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Nutice affinis, Gmelin.

(Nautica clausa, Brod. and Sowerby.)

Fossil—Montreal ; Quebee; Riviere-du-Loup ; Labrador ;
Portland, Maine.

Recent—Greenland to Cape Cod.

Common and extensively distributed in the Post-pliocene of
Europe, from Norway to Sicily, and found at an elevation of
1330 to 1360 feet in Moel Tryfuen, Wales. (Darbyshire).
Lmatic heros, Say.

TFossil—Beauport, a single specimen only, and this of small
size.

Recent—Laubrador and southward.

This species is as old as the Miocene Tertiary ; and in the Post-
pliocene; Canada was probably its extreme northern limit.

Lwrttiv Granlandice, Beck.

TFossil—Montreal; Quebee; Rivigre-du-Loup; Maine; also
Post-plioeene of Bngland, Scotland, and Norway.

tecent—Arvetic scas generally, and extending to Britain and
New Engl md.

L. pallid-¢ is the representative of this species on the west
const of America.

Choristes clegans, Cpr.

Fossil—Saxicava sand, Montreal, rare.

This shell was identificd in my former papers with Natica
helicoides ; but it is now found to be quite distinet, and Dr. P.
P. Carpenter deseribes it as 2 new speeies and genus as follows:

Genus CoRIsTES.
Testa helicoidea, tenuis; epidermide induta; anfractus dis-
juucti; Jubrum postice angulatum, antice haud emarginatum;
labium plavatum ; columella simplex. Animal igootumn.

Choristes elegans, u. s.

Ch. t. satis clevatd, tenui, nitente; cpidermide fulvi, tenui,
Irevi, extus et intus omnino appressi; anfr. 1. + ... ?, vertice
nucleoso decollato, spiraliter obsoletius striatis; lincis incrementi
tepuissimis; spird superne planatd, suturls maxime impressis,
basi tumente; umbilico intus majore, extus modico; aperturd
sublunatd, postice ad angulum cire. 30° inclinatd, antice late
rotundatd ; labro acuto, postice planato; labio acuto, planato,
haud reflexo ; columelld postice regulariter arcuatd, neque emar-
giuatd, nec angulatd, nce insculpti.
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Long. (apice decollato) -82, long. spir. -32, lat. -76. poll. Div.
90°.

Hab. Montreal, in' strato glacinli, fossilis, rarissime reperta.
Mus. Dawson, MeGill Coll., Nat. Hist. Soc.

Dr. Curpenter adds the following remarks:

‘While almost all the other drift fossils are of species still living
in the neighbouring seas, this is not known, even genericully, to
be at present in existence. Tt is hard to pronounce satisfuctorily
on its relaiionships. In its thin, coated shell it resembles Velu-
tina; the strice and loose whirls recall Naticina; the straight
pillar lip reminds us of Fossarus; while the umbilicus and
rounded buase, with entire mouth, best accord with the Natica
group. With Trichotropis and its congeners I ¢an see no resem-
blance.  One remarkable feature in all the specimens is the de-
collation of the upper whirls, seen even in a nearly perfect young
specimen, -2 across; other young specimens, even smaller, have
only one whirl and a half remaining. The broken portion is
filled up not so mnch by a septum as by a solid thickening. The
separation of the whirls is complete from the beginning; and
although, in the parietal portion, they are closcly appressed, the
smooth and somewhat glossy epidermis is distinetly seen between.
The fracture of the mouth in most of the specimens, enables this
feature to be distinetly observed; and would also reveal the
¢ nternal groove™ and columellur callosity aseribed to Torellia,
did any such exist.

The straightening of the iuner lip, at an augle of 30° from the
axis, makes the umbilicus by no means large (for a Naticoid
shell) whea viewed from the base in the line of the pillar; but
the same cause cplarges it within, recalling the adult appearance
of Amphithalamus. The flattening of the upper portion of the
whirls gives the shell somewhat of an Janthineid aspect.

While the apalogies of the shell point in so many differeat
dircetions, it is impossible to assign it even to its family group.
It is to be hoped, however, that the dredge will yet reveal its
existence in 2 living state.

- The above species may be supposed to resemble Zorellia ves-
tita, Jeffreys, from Norway. Our specimens differ however in
form, as above noted, and also in the abscace of the tooth in the
inner lip, and in the smooth epidermis.

The shell in question presents the very unusual character of
having the whirls appressed, yet quite disconnected ; the smooth
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epidermis lining the umbilical chambers, and conspicuously pre-
served, even in these fossil specimens, between the closest parts of
the parietal region. In this respect it bears the same relation to
Torellin as does Latiaxis to Rapana, Separatista to Rhizochilus,
or Zanclex to Torinia. It presents a rude resemblance to Separa-
tista Chemnitzii (Add. Gen. pl. xiv. { 6), or still more to S.
Blainvilleana (Chénu Man. p. 172, § 853), but without the
grooved pillar, or the keels of the latter species.

As to the “Dblunt tubercle” or ¢ callous protuberance ** of
Torellia, described by Mr. Jeffreys, but searcely to be traced in
Mr. Sowerby's figure, it certainly does not exist in our fossils.
It is not always a character of hmportunce, as may be seen by
comparing Purpura columellivis with P. patula, Cuma tectum
with the remaining species of the genus, or the gradual transition
from Isapis to Fossarus. The Naticidae are often very irregular
in the callous region of'the pillar, even in the same species.

Veluting zonuata, Gould.

Fossil—DMontreal ; Beauport.

Receut—Aretic seus to Massachusetts.

According to Jeffreys, this shell is the sume with V. undata,
Smith, from the Clyde beds, and is found in the Crag and in the
Post-pliveene of Uddevalla.

Scalurie Greenlandica, Perry.

Fossil—Rividre-du-Loup; Quebee; Saco; also Scottish Post-
pliceene and English Red Crag, under same varietal forms as in
Canada.

Kecent—Arctic seas, and American coast, as far south as
Massachusetts.

The speeimens from Riviére-du-Loup are very largae, one being
nearly two inches long; and, as Dr. Beck has remarked, the
varices of some of the specimens are more slender and lamellar
than in recent specimens, otbers, however, are similar to the
more common recent variety.

Aeirsa Eschricheer, Holboll.

Fossil—Quebee; Riviere-du-Loup; Montreal ; most abundant
at Riviére-du-Loup.

Recent—>Murray Bay; Greenland; also Iastport (Verrill )

This shell was named in former papers Menestho albula, the
eroded specimens found being referred to that species. It has,
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however, been correctly described by Dr. Beck in Liyell’s paper
on Beauport, and named Sealuria borealis. Tt is not this species
of Gould, however.

Trickotropis borelis, Brod. and Sov.

Fossil—Montreal; Riviére-du-Loup; Labrador, &e.; very
abundant at Montreal.

Recent—Labrador, Murray Bay, Gaspé, Arctic seas, and as
far south as Massachusetts.

Trichotropis arctica 2 Middendorff.

Fossil—>Montreal, very rure.

A single imperfect specimen represents this species, which is
recent at Behring’s Straits.  The identification is perhaps doubt-
ful.

The figure given by Reeve of 7. Kenseri of Phillippi from
Spitzbergen, resembles our shell, except in the small number of
revolving bands.

Admete viridula, Fabricius.

Fossil—>Montreal. .

Recent—Labrador, (Packard) ; Murray Bay; Gaspé, (White-
aves) ; also Greenland and Labrador. It is the Zritontiom vir-
idulum of Fabricius, and is a* rare shell in the Capadian Post-
pliocene, and in the Gulf of St. Lawrence.

Aporrhais occidentalis, Beck.
Fossil—Labrador (Bayfield) ; also Packard.
Reeent—DLubrador to Massachusetts.
It is remarkable that this species, which is found living from
Labrador to Cape Cod, is so rare in the Post-pliocene.

Fasciolaria ligata, Mighels.

Tossil—Montreal, very rare.

Recent—DMurray Bay; Mingan (Foote); Gaspé, (Whiteaves);
Nova Scotia, (Willis); rare in all these localities.

A single mutilated specimen alone, as yet, represents this
species 1n my Post-pliocene collections.

Astyris Holbolliz, Maller.
Tossil—Rividre-du-Loup; also glacial beds Britain (Jeffreys).
Recent—Gaspé; Murray Bay; Labrador, (Whiteaves). If
identical, as 1 suppose, with Columbeda rosacea, Gould, it ex-
tends south to New England, and Gould’s name has prierity.
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Buccinum undatum, Linn.
var. undulatum, Moller.
var. Labradoricum, Reeve.

Fossil—Saxicava sund and Leda clay, Riviére-du-Loup; La-
brador; Duck Cove, St. John, N.B.; Maine (Packard). ’

Recent—Gulf St. Lawrence ; south Greenland to Nantucket.
(See Figure.)

I cannot satisfy myself that there is any good specific distinc-
tion between this shell and B. undatum of the European seas and
glacial beds. It varies very muech in size, in slenderness, in the
fineness of the spiral striation, in the development of the ribs, in
the extension of the mouth, and in the thickness of the shell. The
coarser forms are B. Labradoricum, which passes into the ordi-
nary undatum. Medium varieties are B.undulatum, and smooth
varieties pass into B. cyaneum and B. Tottenii, which last is the
ciliatum of Gould. *

Buccinum Tottenti, Stimpson.

Fossil—Riviére-du-Loup, Saxicava sand and Leda clay.

Recent—>Murray Bay and Tadoussuc; also Newfoundland
Bagpks. Tt has some resemblance to B. Humphreysiamn, Ben-
net, but is specifically distinet. It is the B. ciliatum of Gould,
but has no connection with the ciliatum of Fabricius, except a
slight resemblunce to the smoother forms of the latter. It isre-
" markable for its very regular spiral lives, absence of folds and
convex whirls.

Buccinum cyanewm, Bruguiere.

Fossil—Rivi¢re-du-Loup, abundant.

Recent—Murray Bay and Thdoussac; deeper parts of Gulf
St. Lawrence (Whiteaves); Aretic seas.

This species or varietal form is well represented in the Figure,
which is taken from a large Rividre-du-Loup spechnen. Being
on the one hand very near to if not identical with the smooth
varietics of B. undulation, and on the other resemblivg B. Gren-
landicum, it has rceeived many names. It is belicved to be B.
horeale of Lieach, and Grenlandicum of Morch. It is a very
characteristic northern form. (See Figure.)

Buccinum Grenlandicum, Chemnitz.

Fossil—Leda clay and Boulder clay, Montreal ; St. Nicholus ;
Rividre-du-Loup.

Recent—~Greenland.  Specimens from Morch are identical
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with our fossils. This species is probably the B. undatum of
Fabricius. It is allied to B. cyuncum, and may possibly pass
into it. (See Figure.)

Buccinum tenue, Gray.

Fossil—Rividre-du-Loup, not uncommon ; Greenland (Hayes);
Labrador (Packard).

Recent—Murray Bay; Gaspé; Labrador (Packard) ; Arctic
seas generally. A common Arctic species, but rare living in the

Gulf, though much more plentiful in the Post-pliocene beds.
(See Figure.)

Bucetnum ciliatum, Rabricius.

Fossil—DMontreal ; Rividre-du-Loup.

Recent—DMurray Bay; Greenland (Fabricius) to Nova Scotia
(Willis).

This is the original B. ciliatum of Fabricius, and has been
recognized as such by Dr. Stimpson. It is easily distinguished
by its narrow Nassa-like mouth, armed with a tooth on the front
of the pillar lip. Tt varies much in sculpture, especially in the
longitudinal ribs. The variety found at Montreal is only slightly
ribbed. That at Rivitre-du-Loup ismore distinctly ribbed, thus
resembling the recent specimens from Murray Bay. It is quite
distinet from B. ciliatum, Gould, which is very near the smoother
varieties of B. undulatum. As it is a rare and little known
shell, I have figured two extreme varietics, a fossil specimen
from Montreal and 2 recent from Murray Bay.

Buccinum glaciale. Linn.

Fossil—Rividre-du-Loup; Montreal; Labrador; (Packard.)

Recent—Murray Bay; Greenland, and Arctic seas generally.

This shell has the aperture somewhat like that of ciliatum
and a very peculiar sculpture of spiral strize with intervening
bands marked with finer strice. Tt has also a carina angulating
the body whirl, and sometimes more than one. In the latter
case it passes into B. Graenlundicum, Hancock (not Chemnitz)
or B. Hancocki Morch. The ordinary variety is most common
in the Modern Gulf, the latter in the Arctic seas and in the
Post-pliocene. This shell, usually much decorticated, is the most
common Buccinum in the Post-pliocence of Montreal. It was
called B. undatum in previous lists.
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Buccinum plectrum, Stimpson.

Fossil—Rivitre-du-Loup ; rare.

Recent—DMurray Bay; Portland, Maine, (Stimpson); Beh-
ring’s Straits, (Stimpson)

This may be a variety of the preceding species, but can be
distinguished from it and grows to a larger size. Tt has the
sculpture of B. glaciale with the aperture of B. undwlatum.
Recent and fossil specimens are quite similar.

The northern Buccina are involved in so much contusion
that I have made them a subject of special study, and have
sedulously collected all the forms recent and fossil. I have been
very much aided in this by the abundance of specimens of the
more Arctic forms at Rividre-du-Loup, and the the occurrence
of most of them recent at Murray Bay and Tadousac, and I feel
confident that the names giveninthis list represent formsactually
occurring as distinet in nature, though some of them may not
be distinet specific types. I believe, however, that B. ciliatum
B. glacicle, B. undutum, B. tenue and B. Grenlandicum, are
probably entitled to this rank. [The others appear lo me on
comparison of large numbers of specimens, to graduate into one
or other of the avove forms.

I have given in the engraved plate representatives of the more
critical forms, which will cnable them to be recognized.

In the drift the Buccinums often part with their outer coat
of prismatic shell, and in this decorticated state are very difficult
to determine.

Buccinofusus (Sipho) Kroyert, Moller.
Fossil—Rivi¢re-du-Loup ; Labrador (Packard).
Recent—Gulf St. Lawrence and Aretic seas. Iirst recog-

nized as this species by Mr. Whitcaves. Specimens from Spita-
bergen in Mr. MeAndrew’s collection are perfectly similar to
ours. Packard found it not uncommon at Labrador, but it
secms rare in other parts of the Gulf of St. Lawrence.” In some
previous lists it has appeared as B. crefucewm, Reeve, which
seems to be an error.

Chrysodomus Spitzbergensis, Reeve.

Fossil—Montreal (small and rare.)

Recent—DMurray Bay to Gaspé; also Spitzbergen, and probably
Sea of Okotsk. '

Only one specimen occurred at Montreal, and was an unknown
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form until I fortunately dredged a few specimens at Murray
Bay. It is a beautiful species, evidently quite distinet from
C. Islandicus. From Middendorffs description and figure, I
think it not improbable that it may be the same with his 7%
tonium  Schantaricum, from the Sea of Okotsk. I was not
aware that it had been found on our coast, exeept at Murray
Bay, until these sheets were going through the press. Young
"specimens are remarkably like in form and sculpture to
Fasciolaria ligata, which is found with it at Murray Bay.
Reeve’s figure in Beleher’s « Last of the Arctic Voyages,” well
represents.our specimens, though perhaps a very little coarser in
sculpture.

Chrysodomus tornatus, Gould. )

TFossil—Montreal; Quebee; Rividre-du-Loup; Murray Bay;
Labrador (Packard).

Recent—Gaspé Bay, large specimens (Whiteaves; Labrador
(Packard).

This shell is not uncommon in the drift, and owing to its
dense texture is generally in good preservation. It ranges from
the typical C. tornatus of Gould to Fusus despectus of Lin-
naeus, as described by Fabricius, from Greenland, and shells of
similar form from the British Crag are considered by S. Wood
as varieties of F. antiquus® Dr. P. P. Carpenter thinks that
this and the British . antiguus may prove to belong to one very
variable species. The €. despectus is an Arctic form, and is
found fossil in Canada. The C. tornatusis also {ossil, and is the
form now found in the Gulf. C. decemcostatus is more southern.

Chrysodomus decemcostatus, Say.

TFossil—Portland, Maine.

Recent—>Magdalen Islands and Gaspé Bay (Whiteaves);
coasts of Nova Scotia and New England.

This speeies has not yet been found in the Post-pliocene of
Canada, where it is represented by C. tornatus.  There are still
two opinions as to whether Say’s species is identical with C.
lyratus, Mavt. = Middendorffii, Cooper, from the Pacific coast.
The latter is variable, and graduates towards tornatus, Gould,
but the living New England shells are tolerably constant in
character.

* The C. despectus of Reeve, however, is a very different species,
from the Arctic regions of the North Pacific.
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Trophon scalariforme, Gould.

Fossil—Montreal ; Murray Bay; Riviére-du-Loup ; Labrador.

Recent—Greenland (Hayes); Murray Bay; Nova Scotia
(Willis) ; Gaspé and North Shore (Whiteaves).

Tt is a rare shell in the Post-pliocene, but of large size and in
good condition.

Trophon clathratus, Linn.

Fossil—Montreal ; Murray Bay; Rividre-du-Loup; also gla-
cial beds of Europe.

Recent—Greenland and  Aretic seas generally; Iabrador;
Gulf St. Lawrence (W hiteaves). The allied species or variety,
7. gunnert, has been found living at Gaspu by Whiteaves, but
not fossil as yet.

SUB-KINGDOM ARTICULATA.
CrLass I.—ANNULATA.

Serpula vermicularis, Linn.

Fossil—Montreal; Murray Bay; Riviédre-du-Loup.

A small species of Serpula, apparently the above, though per-
haps the determination may be regarded as uncertain.

Vermilia serrula, (Stimpson.)
Fossil—Riviére-du-Loup, on shells.
Recent—Gulf St. Lawrence. It is quite likely the Greenland

species identified by Fabricius with Serpula triguetra. )

Spiochetopterus typus, Sars.
Fossil—Labrador, (Packard).
Recent—Labrador (Packard) ; Norway (Sars.)

Spirorbis glomerata, Muller.

Fossil—Riviére-du-Loup; ILabrador (Packard); Greenland
(Rabr.); Gaspé.
Spirorbis vitrea, Fabricius.

Tossil—Montreal; Quebee; Rivitre-du-Loup; Murray Bay
Very common on stones and shells.

Recent—Greenland (Fabricius) ; Gulf St. Lawrence.

Spirorbis Spirillum, Lin.
Tossil—Riviére-du-Loup, on shells.
Recent—Gulf St. Lawrence ; Greenland ; Fabricius.
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Spirorbis sinistrorsa, Montague,
Rossil—Rividre-du-Loup, on the inside of shells.
Recent—Gulf St. Lawrence ; Fishing Banks, American Coast
(Gould.)

Spirvorbis carinata, Montague.

Fossil—Riviere-du-Toup, on shells.

This is a Spirorbis with oue carina, found also in the Gulf of
St. Lawrence, and possibly the same with the S. contortuplicata
- of Fabricius from Greenland.

The beautiful Spirorbis cuncellute of Fabricius, so common
in the Modern Gulf of St. Lawrence, and also in Greenland, has
not yet been found in the Post-pliceene.

Crass II.—CRUSTACEA.

The most abundant species are bivalve Entomostraca, which
oceur in great numbers in the Leda clay, associated with Forami-
pifera.  The species in my collection have been kindly deter-
mioed by Mr. J. 8. Brady, who enumerates the following:

Cythere MucClesneyi, nov. sp.

u Dawsont (Brady).

« globulifera (Brady).

« Logani, nov. sp.

Cytheridea papillosa (Bosquet).

“  punctillate (Brady).
Cytheridea Sorbyana (Jones).
Cytherura Robertsoni (Brady).
Cytheropteron complanatum, nov. sp.

“  dnflatum (B, C., and R, MS.)

« angulatum (B., C., and R., MS.)
Lucythere argus.

As the paper was re-printed in the Canadian Nuatwralist (Vol.
V., N.8.) it is unnccessary to notice these species further here,
except to statethat out of twenty-nine species of recent Qstracods
obtained by Mr. Brady from material from the Gulf St. Law-
rence, furnished by me, thirteen have been recownized in the
Post-pliocene of Canada and Maine. though only three of these
occur in the list above given. It is further remarkable that out
of thirty-three fossil species from Maine and Canada, no less than
twenty-three occur in the Seottish glacial beds and twenty-five
are living in the British seas, while six are new specics.

Vor. VI. S No. 4.
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Balanus Hamert, Aseanius.

Tossil—Montreal ; St. Nicholas; Quebec; Riviere-du-Loup;
also, Uddevalla; Russia (Murchison) ; Greenland (Spengler).

Recent—Coast of Nova Scotia. I have obtained specimens
from Mr. Downes of Halifux, but have not elsewhere seen the
species recent. It is B. Uddevallensis of lists of Scandinavian
fossils and B. tulipa of Muller. It is a widely diffused Arctic
and North Atlantic species.

This Acorn-shell is very abundant at Rividre-du-Loup, and fine
specimensare found entire, attached to stones and boulders in the
Boulder-clay.

Balanus porcatus, DaCosta.

Fossil—Beauport; glacial beds of Europe. :

Recent—Gulf St Lawrence, and coast of New England ;
Labrador (Packard); and Avrctic and northern seas generally.
It is no doubt Lepas Jalanus of Fabricius from Greenland.

Much more rare in the Post-pliocene than the preceding
species.

Balanus crenatus, Brug.

Fossil—Montreal ; Quebec; Rividre-du-Loup ; St. John, N.B.
(Matthew) ; Labrador (Packard); Portland, Maine; glacial
beds of Europe.

Recent—Aretic and vorthern seas, Greenland ; Gulf St. Law-
rence and American coast. It seems to be Lepus bulanaris of
Fabricius. Greenland.

Lupagurus Bernhardus ? Fabricius.
Fossil—Rividre-du-Loup. A small specimen in a Zurritella
may he the young of this common species.

" Hyas coarctata, Leach.
Tossil—Riviére-du-Loup. A few claws only found, but evi-
dently of this common Gulf of St. Lawrence species.

SUB-KINGDOM VERTEBRATA.

The vertebrate animals of the Post-pliocene are few, and may
be summed up as follows:

Mallotus villosas, Cuvier,
The common ¢apelin is found in nodules at Green’s Creek on:
the Ottawa.
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Cyclopterus lumpus, Linn,
The lump sucker oceurs in nodules at the same place.

Glusterosteus.

In nodules at the same place, found by Sheriff Dickson. It
closely resembles the two-spined stickleback of the Gulf St.
Lawrence, but is not sufficiently perfect for description.

Vertcbrae and other fragments of fishes not determinable,
have been found at Riviére-du-Lioup, and a bird’s feather in a
nodule on the Ottawa.

The Mammalia arc represented in the marine Post-pliocene of
Canada by Phoca Grenlandice, Muller, found in the Leda clay
at Montreal, and Beluga Vermontana in the same situation, and
also in the Saxicava sand at Cornwall (Billings). The latter I
believe to be identical with the modern Beluga of the Gulf St.
Lawrence.

In the superficial gravels of Qntario, probably more recent
than the marine beds, remains of a fossil elephant, Euelephas
Jacksonii, have been found, and have been described by Mr.
Billings (Can. Nat. vol. VIIT).

.

FOSSIL PLANTS.

‘The only locality where fossil plants in any considerable num-
ber have been obtained, is at Green’s Creck on the Ottaws,
where they owe their preservation to the nodules of calcareous
matter that have enclosed delicate specimens which otherwise
could not have been seeured from the soft Leda clay in which
the nodules are enclosed. In addition to specimens coilected by
myself, T have examined the collections made by the late Rev.
Mr. Bell of L'Original, those of the late Sheriff Dickson, and
those of the Geological Survey. The whole were described in
my paper in the Canadian Naturalist for February, 1866, and
since that time no new material of importauce has come into my
hands. The species recognized are:

Drosera rotundifolia, Linn.
Acer spicatum, Lamx.
Potentilla Canadensts, Linn.
Gaylussaci resinosa, Jones.
Populus balsamifera, Linn.
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Thuja occidentalis, Linn. (found at Montreal.)
Potamogeton perfoliatus, Linn.

Lguisetum scirpoides, Michx.

Carices and graminee, fragments,

Fontinalis, sp.

Algae.

These plants occur in the marine Leda clay, containing its
characteristic fossils, and were probably washed from the neigh-
bouring land by streams. They indicate to some extent the
flora of the Laurentian hills bordering the valley of the Ottawa,
at the time of the Post-pliocene subsidence. The inferences as
to climate deducible from them are stated in the following ex-
tract from the paper above referred to:

¢ None of the plants above mentioned are properly Arctic in
their distribution, andithe assemblage may be characterized as a
sclection from the present Canadian flora of some of the more
hardy species having the most northern range.  Green’s Creek is
in the central part of Canada, near to the parallel of 46°, and an
accidental selection from its present flora, though it might con-
tain the same species found in the nodules, would certainly
include with these, or instead of some of them, more southern
forms. More especially the balsam poplar, though that tree
ocears plentifully on the Ottawa, would not be so predominant.
But such an assemblage of drift plants might be furnished by
any American stream flowing in the latitude of 50° to 55° north.
If a stream Howing to the north it might deposit these plants in
still more northern latitudes, as the McKenzie River does now.
If flowing to the sonth it might deposit them to the south of 50°.
In the case of the Ottawa, the plants could not have been derived
from a more southern locality, nor probably from one very far
to the north. We may therefore safely assume that the refri-
geration indicated by these plants would place the region bor-
dering the Ottawa in nearly the same position with that of the
south coast of Labrador fronting on the Gulf of St. Lawrence,
at present. The absence of all the more Arctic species occur-
ring in Labrador, should perhaps induce us to infer a somewhat
more mild climate than this.” )

The climatic indications afforded by these plants are not
dissimilar from those furnished by a consideration of the marine
fauna of the period of the Leda clay.
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Addenda to Echinodermata.

Mr. T. Cury of Montreal has been so fortunate as to find in
the Leda clay near that city, in addition to fragments apparently
of an Ophioglypha, a specimen probably of Ophiacantha spinu-
losa, Muller and Tr., and one of Soluster papposa, Linn.  Both
of thescare species now found in the Gulf of St. Lawrence. Mr.
Matthews has also obtained a sceond species of Ophiurid Starfish
at St. John.

Summary of Fossils,

The above lists include, in all, about 205 ‘'species, being more
than twice the number included in previous lists, and distributed
as follows:

Plants.cceiueerneeeeiieeeeeseeinninnnn Cvreenenn, 10
Animals—Radiata ........ et tett e eeaaraas 24
Mollusea vvveeveieicvenieerennenn. 140
Articulata ....oooiciiiiiieniniin., 26
Vertebrata. .... ... ererererieneaaa, 5

205

The whole of these, with the three or four exceptions, may
be affirmed to be living Northern or Arctic species, belong-
ing in the case of the marine species, to moderate depths, or
varying from the littoral zone to say 200 fathoms. The assem-
blage is identical with that of the northern part of the Gulf of
St. Lawrence and Labrador Coast at present, and differs merely
in the presence or absence of a few more southern forms now
present in the Gulf, especially in its southern part, where the
fauna is of a New Englaud type, whereas that of the Post-plio-
cene may be characterized as Labradorian.  As might have been
anticipated from the relations of the Modern marine fauna, the
species of the Canadian Post-pliocene are in great part identical
with those of the Greenland seas and of Scandinavia, where,
however, there are many species not found in our Post-pliocene.
The Post-pliocene fauna of Canada is still more closely allied to
that of the deposits of similar age in Britain and in Norway.
Change of climate, as I have shewn in previous papers, having
been much more extensive on the east than on the west side of
the Atlantic, owing to the distribution of warm and cold currents
resulting from the present clevation of the land.
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It cannot be assumed that the fauna of the older part of the
Canadian Post-pliocene is different to any great extent from that
of the more modern part. Such differcnce as exists seems to
depend merely on a gradual amelioration of elimate.  The shells
of the lower Boulder clay, and of those more inland and clevated
portions of the beds which may be regarded as older than those
of the lower terraces near the coast, are undoubtedly more Aretic
in character. The amelioration of the climate scems to have
kept pace with the gradual clevation of the land, which threw
the cold ice-bearing Aretie currents from its surface, and exposed
a larger area of land to the xetion of solar heat, and also probably
determined the flow of the waters of the Gulf Stream into the
North Atlantic. By these causes the summer heat was inereased,
the winds both from the land and sex were raised in temperature,
and the heavy northern ice was led out into the Atlantic, to be
melted by the Gulf Stréam, instead of being drifted to the south-
west over the lower levels of the continent.  Still the eold Arctie
currents entering by the Straits of Belle-isle and the accumnula-
tion of icec and snow in winter, are sufficient to enable the old
Arctic fauna to maintain itself on the Northern side of the Guil
of St. Lawrence, and to extend as far as the latitudes of Murray
Bay and Gaspé. South of Gaspé we have the warmer New
England fauna of Northumberland Strait. I may add that some
of the peculiarities of the Post-pliocene fauna in comparison with
that of the St. Lawrence river, indicate 2 considerable influs of
fresh water, derived possibly from melting ice and snow.

PART II1.—GENERAL CONCLUSIONS.

This Memoir has already extended to so great length, that I
shall be under the necessity of dwelling as little as possible on
the general geological truths deducible from the facts which
bave been stated. I shall specially refer to only two points:
(1) The relation of the Post-pliocene fossils to questions of
derivation of species; (2) The bearing of the facts above stated
on theories of land glaciation.

Op the first of these subjects I may remark that whatever may
have been the lapse of geological time from the period of the
oldest Boulder Clay to that in which we live, and great though
the climatal and geographical changes have been, we cannog
affirm that any change even of varietal value has taken place in
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any of the 205 species of the above lists.  This appears to me a
fact of extreme significance with reference to theories of the
modification of species in geological time.  No geologist doubts
that the Post-pliocene was a period of considerable duration.
The great elevations and depressions of the land, the extensive
erosions. the wide and thick beds of sediment. all testify to the
lapse of time.  The changes which occurred were fruitful in
wmodifications of depth and temperature. Deep waters were
shallowed, and the sea overflowed areas of land.  The tempera-
ture of the waters changed greatly. <o that the geographieal dis-
tribution of marine animals was materially affected.  Yet all the
Pust-pliocene species survive, and this without change.  Xven
rariable forms like the speeies of Buecinum anid Astarte show
the same range of variation in the Post-pliocene as in the mo-
dern, and though some varieties have changed their geographical
position, they have not changed their chavacter.  This result is
obviously independent of tmperfeetion of the geological record.
because there i< no reazon to doubt that these species have con-
tinucusly oceupied the North Atlantic arca. and we have great
abundance of them for comparison hoth in the Post-pliocene
and the modern seas. It is also independent of any questions
ag to the limits of species and vavieties, inasmmeh as it depends
on careful comparisons of the living and fos<il specimens; and
by whatever names we may call these. their stmilarity or disshmi-
larity remains unaffected.  We have at present no means of
tracing this fauna as a whole tarther back.  Some of its mem-
hers we know existed in the Pliocene and Miocene withont spe-
cific difference; hut some day the widdle tevtiavies of Greenland
may reveal to ws the ancestors of these shells if they lived so
far back. and may throw further light. on their origin.  In the
meantime we can affirm that the lapse of time since the Pliocenc
has not sufficed even to produce new races; and the inevitable
conclusion is that any possible devivation of one species from
another is pushed hack infinitely, that the arigin of specifie
types is quite distinet from vavictal modifieation. and  that the
latter attains to a maximum in a comparatively short time,
and then runs on unchanged. exeept in so far as geological
vicissitudes may change the localities of certain vavieties.  This
is precisely the same conclusion at which I have cdsewhere
arrived from a similar comparison of the fossil floras of the De-
vonian and Carboniferous periods in America.
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The second leading point to which T would direc$ attention is
the relative value of land ice and water-borne ice as causes of
geological change in the Post-pliocene.  On this subject T have
for the last sixteen years constantly maintained that moderate
view which has been that of Sir Roderick Murchison and Sir
Charles Lyell, that the Post-plivcene subsidence and refrigera-
tion produced a state of our Continent in which the lower levels
and at certain periods even the tops of the higher hills were
submerged, under water filled every scason with heavy ice de-
rived from glaciers, and that at certain stages of submergence
the hilly ranges were occupied with glaciers, sending down their
ice to the level of thesea. I need not reiterate the arguments for
this view; but may content myself’ with a reference to the changes
of opinion on the subjeet.  The glacier theory of Agassiz and
others may be said to have grown till, like the imaginary glaciers
themselves, it overspréad the carth. Al northern Earope and
America were covered with a mer-de-glace, moving to the
southwird and outward to the seca.  This great ice-mantle
not only removed stones and clay to immense distances, and
ulaciated and striated the whole surface, but it cut out great
Jake basins and fiords. ground even the tops of the highest hills,
and accounted for everything otherwise difficalt in the superfi-
clal contour of the land. It was even trausferred to Brazil, and
employed to excavate the valley of the Amazon. But this was
its last frat. and it bas recontly been melting away wunder the
warmth of discussion until it is now but a shadow of its former
self. T may mention a few of the facts which have contributed
to this vesult. Tt has been found that the glacial Boulder-clays
are in many cases marine.  Cirques and other Alpine valleys,
once supposed to be the work of glaciers, are now known to have
been produced by aqueous denudation.  -Great lakes, like those
of America, supposed to be inexplicable except by elacier erosion,
have been found to admitof being otherwise accounted for. The
transport. of boulders and direction of striation have been found
to conflict with the theory of continental elaciation, ar to require
too extravagant suppoesitions to account for them in that way.
Greenland, at one time supposed to be a modern example of an
ice-clad continent, has been found to be merely a mass of rocky
hills and table-lands with lacal glaciers.  The relation of Green-
land to Baflin’s Bay and Davis Straits, proves o be similar to
that which may have obtained between the Laurentide hills and
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the submerged valley of the St. Lawrence. Lastly, the power
attributed to glaciers as eroding agents. has heen found to he
altogether fallacious. I was surprised, in visiting the Alps in
1863, to find that this boasted crosive power was little else than
amyth; and I see that since that time many other observers
have arrived at stmilar conclusions. I haverecently seen a very
sensible view of this question in u popular book by the well-
known Alpine explorer, Whymper, of which I may quote the
concluding paragraph, as precisely stating my own view as es-
pressed in the Canadian Naturalist in 1866:

ST T were asked whether the action of glaciers upon rocks
should be considered as chiefly destructive or conservative, I
should answer without hesitation principally as conservative.
It is destructive certainly to a limited extent; but like a mason
who dresses a column that is to be afterwards polished, the
glacier removes a small portion of the stone on which it works
in order that the rest may be more effectually preserved.”*

Some of the ablest of the advocates of the action of continen-
tal glaciers have recently in my opinion contributed largely to
the overthrow or modification of the theory. I may refer to
two examples.

Prof. Dana has given the coup de grace to the American con-
tinental glacier by his paper in the No. of Silliman’s American
Journal for November, 1371. In this paper he affirms that
“the idea of a central glacier source for the continent is without
foundation,” so that it comes to be a question of locai gluciers.
He dewands, hawever, one very large glacier of this kind.  South-
cast strine oceur on the mountains of New England to a height of
5000 to 5200 fect above the sea. A glacier to make these must,
as he admits, have moved from « higher level.  But N.W. of these
striated mountains lie the valley of Luke Chumplain and the
great plain of the St. Lawrence, the Jatter with S. W. strize at
right angles to those on the mountains. Still farther in the same
dircetion is the valley of the Ottawa, and between this and the great
low region of Mudson's Bay is only the Laurentian watershed
of about 1500 feet high. From this must have flowed the glacier
which passed over the tops of the White Mountuins. In order
to cffect this result, it is necessary to suppose an elevation of the
Iudson’s Bay watershed in the Post-pliocene period to at least

* Whymper, « Scrambles amongst the Alps.”
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4,500 feet above its present height. and considering the uneven
nature of the intervening country this is far too little. From
this imaginary platedu 6000 to T000 feet high, flowed a glacier
over an intervening valley at least 5000 feet deep and thence
over the Green and White Mountains.  The glacier must con-
sequently have been itself at least 7000 to 8000 feet thick.
Farther “on nearing the St. Lawrence the lower part of its
mass yielded to the impulse of gravity according to the slopes of
this transverse valley, so that along this valley only southwest
seratches were made.”  But the southwest seratches of the St.
Tawrence valley run from Labrador to the lake region and
beyond, and have been produced by a force acting from the
northeast, so that the actual fact must have been the flowing of
a transverse glacier under the other up the slope of the country,
then on the hypothesis probably greater than at present. But
the whole assumption of an unequal clevation of the continent,
£0 as to give a mountain region of the required clevation is des-
titute of prool’; and not only so but contrary to the observed
facts, which indicate very equable movements of clevation and
depression as high at least as the terraces and raised beaches
extend.  In short, while our continental glacialists demand a
elucier that shall move up the 8t. Lawrence valley and over the
Niagara escarpment into Lake Trie, they also demand the crea-
tion of a mountain north of the St. Lawrence, high enough to
enable a glacier to glide from it over the White Mountains.
These extravagant assumptions are fatal to their theory, and
shew that they will be driven to have recourse to floating ice
to explain a large part at least of the phenomena.

Mr. J. Geikie, one of the most stubborn of land glacialists, is
doing a similar serviee to the cause of truth, in a sevies of articles
now appearing in the London Geological Magazine. lle can-
didly admits that the ©evidence which has been accumulating
during recent years will compel us to modify materially” the
views of the extreme glacialists.  He further admits that the
Boulder-clay or till contains stratified gravel, clay and sand, with
marine shells.  He still maintains that the Boulder-clay proper

.

is moraine matter produced on land, though there is evidence |

that this Boulder-clay as well as the stratified beds included in
it, sometimes at least holds marine shells. He further seems to
maintain that Boulder-clay proper, being an unstratified deposit,
cannot he of marine origin, though this assumption is contro-



No. 4.] DAWSON—TPOST-PLIOCENE. 411

verted, first, by the fact that clays full of stonces and boulders
contain mwarine shells, and in Canada at least, the boulders im-
beded in such hard eluays of the nature of till, often have Bryozoa
and Acorn-shells attached to them; and, secondly, by the fuct
that the clays holding nnmerous boulders sometimes are stratified.
Holding, however, his peculiar views about the Boulder-clay,
Mr. Geikie must account for it by land glaciers, and the facts,
aceording to him, shew that these could not have been merely a
number of smull local glaciers, but a general mer de glace. To
reconcile this with the oceurrence of' the marine beds, he is
obliged to have recourse to a series of cold and warm periods,
and of emergences and submergencees, some of them of sufficient
duration to cnable the country to be occupied with forests and with
terrestrial mammalia. Thus it becomes necessary to exaggerate
the duration of the glacial period, and indeed to invoke the aid,
not of one glacial period, but of many, separated from each other
by long periods of mmcliorated climate. All this would be
avoided by ut onceadmitting the existence of marine Boulder-clays,
and cudeavouring to separate these either by their fossils or by
their chemical and mechanical character from the glacial moraines,
which I have no doubt will be found in Secotland as in North
America to belong merely to local gluciers flowing in the existing
valleys. The kames or eskers, which used both in Scotland and
this country to be confounded with moraine ridges, Mr. Geikie
sow, with all other good geologists, regards us marine, though he
attributes some of them to an older date than that held by
Home and others.

My general conclusion on this subjeet is therefore precisely
what it was many years ago, and that on which I have proceeded
throughout this paper ; namely, that we have in Canada evid-
cnce of a glacial period in which all the hilly ranges above water,
were covered with snow and had glaciers in their valleys; these
glaciers terminating and giving off icebergs at the mouths of the
valleys, where these opzned on the plain of the St. Lawrence, then
under water.  In the earlier part of the period the elevated land
of the Pliccene epoch gradually sunk under the waters, and the
remainder of it became refrigerated and covered with snow and
ice. At the period of greatest subsidence, nearly all the hills
were submerged, and heavy ice from the north ground over
their summits; while the upper part of the Boulder-clay and
the lower beds of the Leda clay were deposited in the valleys.
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As the land rose again, ice-clad hills returned, and new though
perhaps less extensive glaciers were formed, and fresh erops of
boulders were deposited in the shallowing seas of the Saxicava
sand period. Snow still exists throughout the summer in the
higher ravines of the White Mountains, and on the hills of La-
brador, and a subsidence of a few hundred feet in the valley of
the St. Lawrence and the country to the southward, would suf-
fice to restore them to the condition of snow-clad hills giving off
icebergs from their bases, so ncar are we yet to the glacial
period ; and so little did it really differ from that condition of
the continent which still exists. I do not here enter into the
question of possible astronomical causes of refrigeration suggested
by Croll and others. These may have been influential both with
reference to changes of level and of temperature ; but I believe
the changes of level are sufficient to account for the observed facts.

On my return from Europe in 1866, I endeavoured in a popu-
lar lecture, printed in Vol. III. N. S. of the Canadian Natural-
ist, and entitled comparisons of the ¢ Icebergs of Belleisle and
the Glaciers of Mont Blang,” to picture the condition of Post-
pliocene Canada. I may refer to this paper as more fully stat-
ing my conclusions on the subject, and shall close thissummary
of the results of sixteen years’ work in the Post-pliocene, with
two extracts referring to the nature of the action of glaciers and
the probable state of Post-pliocene Canada!

¢ Glaciers are mills for grinding and. triturating rock. The
pieces of rock in the moraine are, in the course of their move-
ment. crushed against oue another and the sides of the valley,
and are cracked and ground as if in u crushing-mill.  TFarther,
the stones on the surface of the glacier are ever fulling into cre-
vasses, and thus reach the bottom of the ice, where they are
further ground against one another and the floor of rock. In the
movement of the glacier these stones seem in some cuses to come
again to the surfuce. and their.remains are finally discharged in
the terminal moraine, which is the waste-heap of this great mill.
The fine material which has been produced, the flour of the mill,
so to speak, becomes diffused in the water which is constantly
flowing from beneath the glacier, and for this reason all the
streams flowing from glaciers are turbid with whitish sand and
mud.

“ The Arve which drains the glaciers of the north side of
Mont Blane, carries its burden of mud into the Rhone, which
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sweeps it, with the similar material of many other Alpine streams,
into the Mediterranean, to aid in filling up the bottom of that
sea, whose blue waters it discolours for miles from the shore,
and to increase its own ever enlarging delta which encroaches on
the sea at the rate of abous half a mile per century. The upper
waters of the Rhone, laden with similar material, are filling up
the Lake of Geneva; and the great deposit of ‘locss’ in the
alluvial plain of the Rhine, about which Gaul and German have
contended since the dawn of Buropean history, is of similar
origin. The mass of material which has thus been carried off
from the Alps, would suffice to build up a great mountain chain.
Thus by the action of ice and water—

«Lhe mountain falling cometh to naught
And the rock is removed out of its place.”

‘ Many observers who have commented on these facts have
taken it for granted that the mud thus sent off from glaciers, and
which is so much greater in amount than the matter remaining
in their moraines, must be ground from the bottom of the glacier
valleys, and hence have attributed to these glaciers great power
of cutting out and deepening their valleys. But this is evidently
an error, just as it would be an error to suppose the flour of a
grist-mill ground out of the mill-stones. Glaciers it is true
groove and striate and polish the rocks over which they move,
and especially those of projecting points and slight elevations in
their beds, but the material which they grind up is principaily
derived from the exposed frost-bitten rocks above them, and the
rocky floor under the xlacier is merely the nether mill-stone
against which these loose stones are crushed. The glaciers in
short can searcely be regarded as cutting agents at all, in so far
as the sides and bottoms of their beds are concerned, and in the
valleys which the old glaciers have abandoned, it is evident that
the torrents which have sueceeded them have fur greater cutting
power.”

« In conclusion, I would wish it to be distinetly understood,
that I do not doubt that at the time of the greatest post-pliocene
submergenee of Bastern America, at which time [ believe the

- greater part of the boulder clay was formed, and the more im-
portant striation effected, the higher hills then standing as
istands would be capped with perpetual suow, and through a
great part of the year surrounded with heavy field and barrier
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ice, and that in these hills there might be glaciers of greater or
less extent. TFurther it should be understood that I regard the
boulder clays of the St. Lawrence valley as of different ages,
+ ranging from the early post-pliocene to that at present forming
in the gulf of St. Lawrence. Turther, that this boulder clay
shows in every place where I have been able to examine it,
evidence of sub-aquatic accumulation, in the presence of marine
shells or in the unweathered state of the rocks and minerals en-
closed in it, conditions which, in my view, preclude any reference
of it to glacier action, except possibly in some cases to that of
glaciers stretching from the land over the margin of the sea, and
forming under water a deposit equivalent in character to the
‘boue glaciare’ of the bottom of the Swiss glaciers. But such a
deposit must have been local, and would not be easily distin-
guishable from the marjne boulder clay. I have not had oppor-
tunities to study the boulder clay of Scotlund, which in character
and relations o closely resembles that of Canada, but I confess
several of the facts stated by Scottish Geologists lead me to infer
that much of what they regard as of sub-aerial origin must really
be marine, though whether deposited by ice-bergs or by the
fronts of glaciers terminating in the sea, I do not pretend to
determine. It must however be observed that the antecedent
probability of a glaciated condition is much greater in the case of
Scotland than in that of Canada, from the high northern latitude
of the former, its more hilly character, and the circumstance that
its present exemption from glaciersis due to what may be termed
exceptional and accidental geographical conditions; more espe-
cially to the distribution of the waters of the Gulf stream, which
might be changed by a comparatively small subsidence in Central
America. To assume the former existence of glaciers in a
country in north latitude 56°, and with its highest hills, under
the present exceptionally favourable conditions, snow-capped dur-
ing most of the year, is a very different thing from assuming a
covering of continental ice over wide plains more than ten degrees
farther south, and in which, even uuder very unfavourable geo-
graphical accidents, no snow can endure the summer sun, even in
mountains several thousand feet high. Were the plains of North
Anmerica submerged and invaded by the cold Arctic currents, the
Gulf stream being at the same time turned into the Pacific, the
temperature of the remaining North American land would be
greatly diminished ; but under these circumstances the climate
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of Scotland would ueccessarily be reduced to the same condition
with that of South Greenland or Northern Labrador. As we
know such a submergence of the land to have occurred in the
Post-pliccene period, it does not seem necessary to have recourse
to any other cause for cither side of the Atlantic. It would,
however, be a very interesting point to determine, whether in the
Post-pliocene period the greatest submergence of America coin-
cided with the greatest submergence of Europe, or otherwise. It
is quite possible that more accurate information on this point
might remove some present difficulties. T think it much to be
desired that the many able observers now engaged on the Post-
pliocene of Europe, would at least keep before their minds the
probable effects of the geographical conditions above referred to,
and enquire whether a due consideration of these would not
allow them to dispense altogether with the somewhat extravagant
theories of glaciation now agitated.”

It is hardly necessary to add that I hold and have endeavoured
to prove by modern facte, in the Memoirs above referred to, that
heavy icebergs borne by powerful currents, are potent agents in
the production of striated surfaces and glaciated stones, as well
as in transporting boulders, and that cold ocean currents are
powerful eroding agents, especially when aided by heavy ice.
Witness the Straits of Belle-Isle in modern times. Mr Vaughan,
for many years Superintendent of the Lighthouse at that place,
states that for ten icchergs which enter the straits fifty drift to
the southward, yet he records that on the 30th of May, 1858, he
counted in the Strait of Belle-Isle 496 bergs, the least of them
sixty feet in height, some of them half a mile long and two hus-
dred feet high.  Only one-cighth of the volume of floating ice
appears above water, and many of these great bergs may thus
touch the ground in a depth of thirty futhoms or more, so that
if we imagine four hundred of them moving up aud down under
the influence of the curreit, oscillating stowly with the motion
of the sea, and grinding on the rocks and stone-covered bottom
at all depths from the centre of the channel, we may form some
conception of the effects of these huge polishers of the sea-floor.

If this memoir had not already extended to too great length,
I could have wished to notice the evidence as to the existence of
ice-netion in more ancient periods than the Post-pliocene. I



416 THE CANADIAN NATURALIST. [Vol. vi.

would now merely state my belief that some of the consid-
erations which render it necessary to invoke the action of frost
and ice in the Post-pliocene period, apply also to the origin of
some rocks of much higher antiquity. Ramsay has already
noticed this in the case of the Permian conglomerates of Tngland.
In Canada un instance occurs in the conglomerate with boulders
two feet in diamcter, found in the Lower Silurian of Maimanse,
Lake Superior.# A still more remarkable case is that of the New
Glasgow conglomerate in the coal formation of Nova Scotia,
which seems to be a gigantic esker, on the outside of which
large travelled boulders were deposited, probably by drift ice, while
in the swamps within, the coal flora flourished and fine mud and
coaly matter were accumulated.}

A second indication of the existence of intense frost in ancient
geological periods, is afforded by the oceurrence of angular frag-
ments of hard rocks cemented together. Such beds of angular
fragments and chips, occur locally at various horizons, for ex-
ample in the Upper Silurian and Lower Carboniferous in Nova
Scotia, and the material of which they are composed seems pre-
cisely similar to that which is at present produced by the disio-
tegrating action of frost on hard and especially schistose and
jointed rocks. Such deposits may, I think, fairly be regarded as
evidence of somewhat intense winter cold.

SuPPLEMENTARY Note.—A visit to Nova Scotia while these
sheets were going through the press enables me to add the follow-
ing facts: (1.) The discovery by Mr. G. F. Matthews of shells
of Tellina Greenlandica in the Post-pliocenc gravel at Horton
Bluff, Nova Scotia.  (2.) The occurrence of Laurentian boul-
ders, probably from Lubrador, in the Carboniferous region of
Nova Scotia. I may specially mention a very fine boulder of
Labradorite near the mouth of Carribou River, Pictou County.
In Nova Scotia, however, as well as’in Prince Edward Island,
native stongs predominate in the lower Boulder-clay, and the
forcign blocks appear more toward the surface; where also, in
many cases the greater part of the blocks derived from neigh-
bouring heights are collected. I had occasion often to notice the
faet. referred to above, of drift from the south as well as from
the north, and also the great frequewey in the boulder deposits
of glaciated stones.

¢ Can. Nat. II, p. 6. t Acadian Geology, p. 324,
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HISTORY OF THE NAMES CAMBRIAN AND
SILURIAN IN GEOLOGY.

By T. Sterry Husr, LL.D,, F.R.S.

(Concluded from puage 312).

ITL. CanBrIAN AND SILURIAN Rocks iN NORTH AMERICA.

In :ceordance with our plan we now proceed to sketch the his-
tory of the lower paleozoic rocks in North America. While
- European geologists weve carrying out the researches which have
been described in the first and second parts of this paper, Ame-
rican investigators were not idle. The geological studies of Eaton
led the way to a systematic survey of the state of New York, the
results of which have been the basis of most of the subsequent
geological work in eastern North America, and which was begun
by legislative epactment in 1836. The state was divided into
four districts, the work of examining and finally reporting upon
which was committed to as many geologists. The first or south-
eastern district was undertaken by Mather, the second or north-
eastern by Emmous, the third or central by Vanuxem, and the
fourth or western by James Hall; the paleontology of the whole
being left to Conrad, and the miveralogy to Beck. After various
annual reports the final results of the survey appeared in 1842.
The whole series of fossiliferous rocks known, from the basal or
Potsdam sandstone to the coal-formation, was then described as
the New York system.

At that time the published researches of British geologists
furnished the means of comparison between the organie remains
found in the rocks of New York, and those then known to exist
in the paleozoic strata of Great Britain, Prof. Hall was thus
enabled in his Geology of the Fourth Distriet of New York, to
declare, from the study of its fossils, that the New York system
included the Devonian of Phillips, the Silurian of Murchison,
and the Cambrian of Sedgwick ; meaning by the latter the Upper
Cambrian, or Bala group, which alone was then known to be fossi-
liferous. From the evidence then before him, he concluded that
the Upper Cambrian was represented in the New York system

Vor. VL T No. 4,
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by the whole of the rocks from the base of the Utica slate,
downward, with the probable exception of the Potsdam sand-
stone; while he conceived, partly on lithological grounds, that
the Utica and Hudson-River groups represented the Llandeilo
and Caradoe, or the Lower Silurian of Murchison [loc. cit. pages
20, 29, 31]. The origin of the Cambrian and Silurian con-
troversy, and the errors by which the Llandeilo and a part of the
Caradoc had by Murchison been classed as a series distinet from
the Bala group, were not then known; but in a note to this
report [page20,] Hall informs us of the declaration of Murchison,
already quoted from his address of 1842, that the Cambrian, so
far as then known, could not, on paleontological grounds, be dis-
tinguished from his Lower Silurian.

Emmons meanwhile had examined in eastern -New York and
western New England a series of fossiliferous rocks, which on
lithological and stratigrai)hical grounds, he regarded as older than
any in the New York system; a view which had been previously
maintained by EBaton. Holding, with Hall, that the lower
members of the New York system were the equivalents of the
Upper Cambrian of Sedgwick, he Jooked upon the fossiliferous
rocks which he placed beneath them, as the representatives of the
Lower Cambrian. By this name, as we have seen, Sedgwick, in
1838, designated all those unerystalline rocks of North Wales
which he subsequently divided into Lower and Middle Cam-
brian, and which lie beneath the base of the Bala group. When
Murchison, in 1842, in his so often quoted declaration, asserted
that ¢ the term Cambrian must cease to be used in zoological
classification, it being in that sense synonymous with Lower Si-
lurian,” he was speaking only on paleontological grounds, and,
disregarding the great Lower and Middle Cambrian divisions of
Sedgwick, had reference only to the Upper Cambrian. This how-
ever was overlooked by Emmons, who feeling satistied that the
sedimentary rocks which he had examined in eastern New York
were distinet from those which he, with Hall, regarded as corres-
ponding to the Bala group or Upper Cambrian, (the Lower
Silurian of Murchison), and probably equivalent to the inferior
portions of Sedgwick’s Cambrian; and supposing that the latter
term was henceforth to be effuced from geology (as indeed was
attempted shortly after, in the copy of Sedgwick’s map published
in 1844 by the Geological Society) devised for these rocks the
pame of the Taconic system, as synonymous with the Lower
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(and Middle) Cambrian of Sedgwick. These conclusions were
set forth by him in 1842, in his report on the Geology of the
Northern District of New York [page 162]. See alsohis Agriculs
ture of New York [I, 497 the fifth chapter of which, “ On the
Taconic system,” was also published separately in 1844 ; when the
presence of distinctive organic remains in the rocks of this series
was first announced.

Meanwhile to Prof. Hall, after the completion of the survey,
had been committed the task of studying and describing the
organic remaius of the state, and in 1847 appeared the first
volume of his great work on the ¢ Puleontology of New York.”
Since 1842 he had been enabled to examine more fully the or-
ganie remains of the lower rocks of the New York system, and
to compare them with those of the old world; and in the Intro-
duction to the volume just mentioned [page xix] he announced
the important conclusion that the New York system itself con-
tained an older fauna than the Upper Cambrian of Sedgwick.
Aceording to ITall, the organic forms of the Culciferous and Chazy
formations had not yet been found in Europe, and our compari-
son with Turopean fossiliferous rocks must commence with the
Trenton group. He however excepted the Potsdam saundstone,
which already, in 1842, he had conceived to be below the Upper
Cambrian of Sedgwick, and now regarded as the probable equi-
valent of the Obolus or Ungulite grit of St. Petersburg. Thus
Emmons, in 1842, asserted, on lithological and stratigraphical
grounds, the existence, beneath the base of the New York system,
of a lower and unconformable series of rocks, in which, in 1844,
he announced the discovery of a distinctive fauna. Hall, on his
part, asserted in 1842, and more fully in 1847, that the New
York system itself held an older fuuna thau that hitherto known
in the British rocks.

It is not neeessary to recall in this place the details of the long
and unfortunate Taconic controversy, which I have recently dis-
cussed in my address hefore the American Association for the
Advancement of Science in August, 1871. It is however to be
remarked that Hall, in common with all other American geolo-
gists, followed IHenry D. Rogers in opposing the views of m-
mons, whose Taconic system was supposed to represent either
the whole or a part of the Champlain division of the New York
system ; which included, as is well known, all of the fossiliferous
rocks up to the base of the Oueida conglomerate (and also this
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latter, according to Tlmmons); thus comprehending both the first
and the second paleozoic fauna; as shown in the table on page
312.

Lmmons, misled by stratigraphieal and lithological cousidera-
tions, complicated the question in a singular mamer, which
scarcely finds a pavallel except in the history of Murchison’s
Silurian scetions.  Completely inverting, as 1 have elsewhere
shown, the order of succession in his Taconie system, estimated
by him at 30,000 fect, he placed near the base of the lower divi-
sion of the system the Stockbridge or Eolian limestone, including
the white marbles of Vermont; which, by their organie remains,
have since been by Billings found to belong to the Levis forma-
tion. A large portion of the related rocks in western Vermont
and clsewhere, which afford a fauna now known to be far more
ancient than that of the Lower Taconie just veferred to, and as
low if not lower than anything in the New York system, were, by
Emmons, then placed partly near the summit of the Upper
Taconic, and partly not, only above the whole Taconic system,
but above the Chawmplain division of the New York system.
Thus we find in 1842, in his Report on the Geology of the
Northern District of New York (where Xmmons defined his
views on the Tuconic system), that he placed above this latter
horizon, both the green sandstone of Sillery near Quebee, and
the red sandrock of western Vermont, (which he then regarded as
the representatives of the Oneida and the Medina sandstones. ) and
deseribed the latter as made up from the ruins of Taconie rocks
[pages 124, 282].  In 1844-184G, in his Report on the Agri-
culture of New York [1. 119], he however adopted a different
view of the red sandrock, assigning it to the Calciferous; and in
1853, in his * American Geology™ [ii. 128], it was regarded as
in part Calciferous and in part Potsdam.  In 1848 Prof. C. B.
Adams, then dircetor of the Geological Survey of Vermont,
areued strongly against these Jatter views, and maintained that
the red sandrock direetly overlaid the shales of the Hudson-
River group and corresponded to the Medina and Clinton forma-
tions of the New York system. [Amer. Jour. Sei. TT, v. 108.]
He had before this time discovered iun this sandrock, besides
what he considered an A&rype, abundant remains of o trilobite,
which Hall, in 1847, referred to the genus Conocephalus (Cono-
coryphe), remarking at the same time that inasmuch as this
genus was  (at that time) only deseribed as  occurring in
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¢ graywacke in Germany” and elsewhere, no conclusions could be
drawn from these fossils as to the geological horizon of the rocks
in question. [Ibid. TI, xxxiii, 371.] In September, 1861,
however, Mr. Billings, after an examination of the rocks in ques-
tion, pronounced in favor of the later opinion of Kmmons,
declaring the red sandrock near Highgate Springs, Vermont,
containing Conocephadus and L'heca, to belong to the base of the
second finma “if not Indeed a little lower,” and to be * some-
where near the horizon of the Potsdam.” [Ibid. 1T, xxxii, 232.]

The dark colored fossiliferous shales which were asserted, both
by Adams and by Emmons, to underlie this red sandrock, were,
by the former, as we have scen, regarded as belonging to the
Hudson-River group, while by the latter they were deseribed as
an upper member of the Taconic sysiem ; which was here declared
to be unconformably overlaid by the red sandrock, 2 member of
the New York system. These slates, 2 few years before, had
afforded some trilobites, which after remaining in the hands of
Prof. Hail for two yearsor more, were in 1859, deseribed by him
in the 12th “Report of the Regents of the University of New
York,” as Olenus Thompsoni and Q. Vermontuna. Ile soon
however found them to constitute a distinet genus, for which he
proposed the name of Burrandic, but finding this name pre-
occupied, sugwested in 1861, in the 14th “ Regents’ Report,”
that of Olencllus, which was subsequently adopted by Billiugs, in
1865. [Paleozoic Fossils, pages 365, 419.] In 1860, Emmons,
in his < Manual of Geology,” deseribed the same speies, but
placed them in the genus Paradogides, as P. Thompsoni and P.
Vernontana. Iall had already, in 1847, in the first volume of
his Paleontology of New York, referred to Olenus the Ellipto-
cepldus asaphoides of BEmmons, and also a fragment of another
trilobite from Saratega Lake; both of which were deseribed s
belonging to the Tlndson-River group of the New York system,
or to a still higher horizon. The reasons for this will appear in
the sequel.  'The Elliptacephealus, with another trilobite named
by Bumons :Ataps, (veferred by 1lall to Calymene, and subse-
quently, by Billings to (onacoryphe,) occurs at Greenwich,
New York. These were by Bmmovs, in his essay on the Taconie
system (in 18Lh, deseribed as characteristic of that system of
rocks.

A copy of the Regent's Report for 1859 having been sent by
Billings to Barrande, this cminent pulcoutologis_b, in @ letter
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addressed to Prof. Bronn of Heidelberg, July 16, 1860 [Amer.
Jour. Sci. II, xxxi, 212], called attention to the trilobites therein
figured, and declared that no palcontologist familiar with the
trilobites of Scandinavia would ¢ have hesitated to class them
among the species of the primordial fauna, and to place the
schists enclosing them in one of the formations containing this
fauna. Such is my profound convietion, ete.” The letter con-
taining this statement had already appeared in the American
Journal of Scicnce for March, 1861, but Mr. Billings in his note
just referred to, on the fossils of Highgate, in the same Journal
for September of that year; makes no allusion to it. In March,
1862, however, he returns to the subjeet of the sandrock, in a
more lengthy communication [Ibid IT, xxxiii, 100), and after
correcting some omissions in his former note, alludes in the fol-
lowing language to Mr. Barrande, and to the expressed opinion
of the latter, just quoted,;with regard to the fossils in question
and the rocks containing them : I must also stale that Bar-
rande first determined the age of the slates in Georgin, Vermont,
holding 2. Thompsont and P. Vermontana.”  Ilc adds ¢ at the
time I wrote the note on the Highgate fossils it was not known
that these slates were conformably interstratified with the red
sandrock.  This discovery was made afterwards by the Rev. J.
B. Perry and Dr. G. M. Hall of Swanton.”

Mr. Billings now blaumes me [Canadian Nuturalist, new series,
vi, 318] for having written in my address of last year, with
regard to the Georgia trilobites, first deseribed as Olrnus by
Prof. Hall, that Barrande © called attention to their primordial
character, and thus led to a knowledge of their true stratigraphi-
cal horizon.” I had always believed that the letter of Barrande
and the explicit declaration of Mr. Billings, just quoted, con-
tained the whole truth of the matter. My attention has since
heen called to a subsequent note by Mr. Billings in May, 1862,
[Ibid II, xxxifi, 421] in which, while asserting that Bmmous
had already assigned to these rocks a greater age than the New
York system, he mentions that in sending to Barrande, in the
spring of 1860, the Report of Prof. Tall on the Georgia fossils,
he alluded to their primordial character, and suggested that they
might belong to what Mr. Barcande has ealled “a colony’ in the
vocks of the sccond fiuva.  This is also stated in a note by Sir
Willizm Logan in the preface to the Geology of Cunada [page
viii.] As the genus Olenus, to which Prof. Mall had referred
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the fossils in question, was at that time (1860) well-known to
belong, both in Great Britain and in Seandinava, to the primordial
fauna, Mr. Barrande docs not seem to have thought it neces-
sary in his eorrespondence to refer to the very obvious remark of
Mr. Billings.

Mr. Billings further showed in his paper in March, 1862, that
fossils identical with those of' the Georgiu slates had been found
by him in specimens collected by Mr. Richardson of the Geologi-
cal Survey of Canada in the summer of 1861, on the Labrador
coast, along the strait of Belisle: where Olencllas (Paradoxides)
Thompsoni and 0. Vermontane weve found with Conocoryphe
(Conocephalusy in strata which were by Billings referred to the
Potsdam group. [Sec for the further history of these fossils the
Geology of Canada, pages 866, 955, aud Pal. Fessils of Canada,
pages 11, 419.]

The interstratification of the dark-colored fussiliferous shales
holding Olenelius with the red sandrock of Vermont, annouuced
by Mr. Billings, was further confirmed by Sir William Logan in
his account of the scction at Swanton, Vermont [Geology of
Canada, 281]. They were there declired to occur about 500
feet from the base of a series of 2200 fect of strata, consisting
chiefly of red sandy dolomites (the so-called sandrock) contain-
ing Conocephalus throughout, while the shaly beds held in ad-
dition, the two species of Puradoxides (Olenellus) and some
brachiopods. These beds, like those of Lubrador, were referred
by Lagan and hy Billings to the Potsdam group. The conclusions
here aunounced were of great importance for the history of the
Taconic controversy. 'The trilobites of primordial type, from
Georgin, Vermont, which by Bmmons were placed in the Taconie
system, lying unconformably beneath @ series of rocks belonging
to the lower part of the New York system, were now declured to
belong to the red sandrock group, @ member of this overlying
system.  Much has heen said of these fossils, as if they furnished
in some way 2 vindication of the views of Emmons, and of the
‘Taconic system; a4 conclusion which can only be deduced from a
miseonception of the facts in the case. Emmons had, previous to
1860, on lithological and stratigraphical evidence alone, called the
Georgin shates Caconie, and placed them uncontormably bencath
the red saudrock.  If now both he and Billiugs were right in
referring the red sandrock to the Calciferous and Potsdam for-
matious, and if the stratigraphical delermination of Messrs. Perry
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and G. M. Hall, contirmed by those of Logan, were correct, viz :
that the trilobites in question oceur not in a system of strata
lying unconformably beneath the red sandrock, but in beds inter-
calated with the red sandrock itself, it is clear that these trilo-
bites must belong not to the Taconie, but to the New York system.
We shall return to the question of the age of these rocks.

We have scen that Prof. James Hall, in 1847, and again in
1859, referred trilobites regarded by him as species of Olenus to
the Hudson-River group, or in other words to the summit of the
second paleozoio fauna, while it is now well known that they are
characteristic of the first fauna. In this reference, in 1847, Prof.
Hall was justified by the singular errors which we have already
pointed out in the works of Hisinger on the geology of Seandi-
navia. In his Anteekningar, in 1828, while the colored map
and accompauying sections show the alum-slates with Paradowides
to lie beneath, and thé clay-slates with graptolites, above the
orthoceratite-limgestone, the accompanying colored legend, designed
to explain the map and sections, gives these two slates with the
numbers 3 and 4, as if they were contiguous and bencath the
limestone, which is numbered 5. The student who, in his per-
plesity, turned from this to the later work of HMisinger, his
Lethaca Suecica, found the two groups of slates, as before, placed
in juxtaposition, but assigned, together, to a position above the
orthoceratite-limestone. Thus, in cither case, he would be led to
the conclusion that in Scandinavia the alum-slates with Olenus,
LParadoxides and Conocephalus (Conocoryphe) were closely asso-
ciated with the graptolitic shales; and, upon the authority of the
latter work, that the position of both of these was there above the
orthoceratite-limestones, and at the summit of the second fauna.
The graptolitic shales of Scandinavia were alrcady identified
with those of the Utica and Hudson-River formations of the
New York system. The red sandrock of Vermont, containing
Conocephalus, had been, both by Emmons and Adams, alike on
lithological and stratigraphical grounds, referred to the still higher
Medina sandstonc ; a view which, as we have seen, was still main-
tained and strongly defended by Adams. This was in 1847,
and Angelic’s classification of the trassition rocks o: Scandinavia,
fising the position of the various trilobitic zones, did wot appear
until 1854. Prof. Hall had thercfore at this time the strongest
reasons for assigning the rocks containing Olenus to the summit
of the second fuuna. Before we can understand bis reasons for
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maintaining a similar view in 1839, we must notice the history
of geological investigation in eastern Canada.  So carly as 1827,
Dyr. Bigsby, to whom North Amecrican geology owes so much,
had given us [Proc. Geol. Soc. I, 37] « careful deseription of
the geology of Quebee and its vicinity. He there found resting
directly upon the ancient gneiss, a nearly horizontal dark colored
conchiferous limestone, haviog sometimes at its base a calcareous
conglomerate, and well displayed on the north shore of the St.
Lawrence at Montmorenci and Beauport. He distinguished
morcover a third group of rocks, described by him as a “slaty
series composed of shale and graywacke, occasionally passing into
a brown limestone, and alternating with a ealeoreous conglom-
crate in beds, some of them charged with fossils * * * %
derived from the conchiferous limestone.” (This fossiliferous
conglomerate contained also fragments of clay-slate.) From all
these cireumstances Bigsby concluded that the flat conchiferous
limestones were older than the highly inclined graywacke series;
which latter was deseribed as forming the ridge on which Quebee
stands, the north shore to Cape Rouge, the island of Orleans, and
the southern or Point-Levis shore of the St. Lawrence; where
besides trilobites, and the fossils in the conglomerates, he noticed
what he called vegetable impressions, supposed to be fucoids.
These were the graptolites which, nearly thirty years later, were
studied, described and figured for the Geological Survey of Ca-
nada by Prof. James Hall ; whe has shown that two of the spe-
cies from this locality were described and figured under the
rame of fucoids by Ad. Brongniart, in 1828. [Geol. Sur. Canada,
Decade IT, page 60.] Bigshy, in 1827, conceived that the lime-
stoncs of the north shore might belong to the carboniferous
period, and noted the existence of what were ealled small seams
of coal in the graywacke series of the south shore, which sub-
stance I have since described in the Geology of Canada [page
525.]

In 1842, the Geological Survey of Canada was begun by Sir
William Logan, who ina Preliminary Report to the Government,
in that year [page 19], says « of the relative age of the contorted
rocks of Point Levis, opposite Quebee, I have not any good evi-
dence, though I am inclined to the opinion that they come out
from below the flat limestones of the St. Lawrence.” He how-
ever subsequently adds, in a foot-note, “the accumulation of
evidenee points to the conclusion that the Point Levis rocks are
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superior to the St. Lawrence limestones.”  In 1845, Captain, now
Admiral Bagfield, maintained the same view, fortifying himself
by the carly observations of Bigsby, and expressing the opinion
that the flat limestones of Montmorenci and Beauport passed
beneath the graywacke series.  These limestones, from their fos-
sils, were declared to be low down in the Silurian, and identical
with those which had been observed at intervals along the north
shore of the St. Lawrence to Montreal, [Geol. Journal, i. 455]
the fossiliferous limestones of which were then well known to
belong to the Trenton group of the New York system. The
graywacke series of Quebee, which was still supposed by Bay-
field to hold in its conglomerates fossils from these limestones, was
therefore naturally regarded as’” belonging to the still higher
members of that system; and, as we. have seen, the green sand-
stone near Quebce, a member of that series, had already in 1842,
been regarded by Bmmons as the representative of the Oneida
or Shawangunk conglomerate, at the summit of the Hudsou-River
group of New York.

It is to be noticed that immediately to the north-east of Que-
bec, rocks undoubtedly of the age of the Utica and Hudson-
River divisions overlic conformably the Trenton limestone, on
the left bank of the St. Lawrence; while a few miles to the
south-west, strata of the same age, and occupyivg a similar strati-
graphical position, appear on both sides of the St. Lawrence, and
are traced continuously from this vicinity to the valley of Lake
Champlain.  These moreover offer such lithological resemblances
to the so-called graywacke series of Quebec and Point Lévis,
(which extends thence some hundreds of miles north-eastward
aloug the right bank of the St. Lawrence,) that the two scries
were readily confounded, and the whole of the belt of rocks along
the south-cast side of the St. Luwrence, from the valley of Tiake
Champlain to Gaspé, was naturally regarded as younger than the
limestones of the Trenton group. It was in 1847 that Sir Wil-
liam Logan commenced his examination of the rocks of this
region, and iu his report the next year [1848, page 58] we find
him speaking of the continuous outcrop “of rccognized rocks of
the Iudson-River group from Lake Champlain along the south
bank of the St. Lawrence to Cape Rosier.” In his Report for
1850, these rocks were farther noticed as extending from Poiut
Lévis south-west to the Richelieu, and north-cast to Gaspé,
[pages 19, 32]. They were described as consisting, in ascending
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sequence from the Trenton limestone and the Utica slate, of
clay-slates and limestones, with graptolites and other fossils,
followed by conglomerate-beds supposed to contain Trenton
fossils, red and green shales and green sandstones; the details
of the section being derived from the neighborhood of Que-
bec and Point Lévis, and from the rocks first described by
Bigsby. As farther evidence with regard to the supposed
horizon of these rocks, to which he subscquently (in 1860,)
gave the name of the Quecbec group, we may cite a letter
of Sir William TLogan, dated November, 1861, [Amer. Jour.
Sei. IT, xxxiii, 106,] in which he says “In 1848 and 1849,
founding myself upon the apparent superposition in Bastern
Canada of what we now call the Quebec group, I enunciated
the opinion that the whole serics belonged to the Hudson River
group and its immediately succeeding formation; a Leptana
very ke L. sericea, and an Orthis, very like O. testudinaria,
and taken by me to be these species, being then the only fossils
found in the Canadian rocks in question. This view supported
Prof. H:ll in placing, s he had already done, the Olenus rocks
of New York in the Hudson-River group, in accordance with
Hisinger's list of Swedish rocks as given in the Lethea Suecica
in 1837, and not as he had previously given it.”

The concurrent evidence deduced from stratigraphy, from
geographical distribution, from lithological and from paleontologi-
cal characters, thus led Logan, from the first, to adopt the views
already expressed by Bigsby, ¥mmons aud Bayfield, and to
assign the whole of the paleozoic rocks of the south-east shore of
the St. Lawrence, below Montreal, to aposition in the New York
system above the Trenton limestone. While thus, as he says,
founding his opinion on the stratigraphical cvidence obtained in
Eastern Canada, Tiogan was also influenced by the consideration
that the rocks in question were continuous with those in western
Vermont. Part of the rocks of this region had, as we have seen,
originally been placed by Emmons at this horizen, while the
others, refexrred by him to his Taconic system, were maintained
by Henry D. Rogers to belong to the Hudson-River group; a
view which was adopted by Mather and by Hall, and strongly
defended by Adams, at that time engaged in a Geological Survey
of Vermont, with which in 1846 and 1847, the present writer
was counceted.

As regards the subsequent paleontological discoveries in these
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rocks in Canada, it is to be said that the graptolites first noticed
by Bigsby in 1827, were re-discovered by the Geological Survey,
at Point Lévis in 1854, and having been placed in the hands of
Prof. James Hall, (who in that year first saw the rocks in ques-
tion) were partially described by him in & communication to Sir
W. E. Logan, dated April, 1855, and subsequently at length in
1858 [Report Geol. Survey for 1857, page 109, and Decade 11.]
They were new forms, it is true, but the horizon of the grap-
tolites, both in New York and in Sweden, was the same as that
already assigned by Logan to the Point-Lévis rocks. Thus
these fossils appeared to sustain his view, and they were accord-
ingly described as belonging to the Hudson-River group.

Up to 1856, no other organi¢ remains than the graptolites and
the two species of brachiopods noticed by Sir William Logan,
were known to the Geological Survey as belonging to the Point
Lévis rocks; the trilobites long before observed by Bigsby not
having been re-discovered. In 1856, the present writer, while
engaged in a lithological study of the various rocks of Point
Lévis, found in the vicinity of the graptolitic shales, beds of
what were deseribed by him in 1857, [Report Geol. Surv. 1853-
56, page 465,] as “fine granular opaque limestones, weathering
bluish-gray, and holding in abundance remains of orthgceratites,
trilobites, and other fossils; which are replaced by a yellow-
weathering dolomite.” In these, which are probably what
Bigsby had long before deseribed as fossiliferous conglomerates,
the dolomitic matter is so arranged as to suggest a resemblance
to certain beds which are really conglomerate in character, and
were, at the same time, deseribed by me as interstratified with
the fossiliferous limestones, and as holding pebbles of pure
limestone, of dolomite, and occasionally of quartz and of argillite;
the whole cemented by a yellow-weathering dolomite, and ocea-
sionally by a nearly pure carbonate of lime. [Ibid 466.] The
included fragments of argillite, (previously noticed by Bigsby)
which are greenish or purplish in color, with lustrous surfaces,
are precisely similar to those which form great beds in the erys-
talline schists of the Green Mountain series of the Appalachian
hills, which extend in a north-east and south-west course along
the south-eastern border of the rocks of the Quebec group. I
conceive that these argillite fragiments, (like those in the Potsdam
conglomerate ncar Lake Champlain, referred to in my address
of last year,) are derived from the ancient schists of the Appal-
lachians.
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This re-discovery of fossiliferous limestoues at Point Lévis
led to farther exploration of the loeality, and in 1857, and the
following years, a large collection of trilobites, brachiopods, and
other organic remains was obtained from these limestones by
the Geological Survey of Canada.

Mur. Billings, who in 1856, had been appointed paleontologist
to the Geological Survey, at once commenced the study of these
fossils from Point Lévis, and at length arrived at the important
conclusion that the organie remains there found, belonged not to
the summit of the second fauna, but were to be assigned a posi-
tion in the first or primordial fauna. This conclusion he com-
municated to Mr. Barrande in a letter, dated July 12, 1860,
[Amer. Jour. Sci. II, xxxi, 220] and gave descriptions of many
of the organic forms in the Canadian Naturalist for the same
year. I have alveady alluded, in describing the rocks of Point
Lévis, to the peculiarities of aspect which probably led Dr.
Bigsby, in 1827, to confound these fossiliferous limestones, pene-
trated by dolomite, with the true dolomitic conglomerates asso-
ciated with them, and helped him to suppose the fossils to be
derived from the limestones of the north shore, now known to
be younger rocks. This mistake was a very natural one at a
time when comparative paleontology was unknown.

Sir William Logan meanwhile made a careful stratigraphical
, examination of the rocks of Point Lévis, and notwithstanding
the peculiarities of the limestones which there contain the pri-
mordial fauna, declared himself, in December, 1860, satistied
that “ the fossils are of the age of the strata.” In consequence
of the discovery of Mr. Billings, Logan now proposed to separate
from the HMudson-River group the graywacke series of Bigshy
and Bayfield, and ascribed to it a much greater antiquity;
regarding it as “a great development of strata about the horizon
of the Chazy and Calciferous, brought to the surface by an
overturn anticlinal fold, with a crack and a great dislocation run-
ning along the summit,” by which the rocks in question were
“brought to overlap the Hudson-River formation.”  This
series, to which was assigned a thickness of from 5000 to 7000
feet, he named the Quebee group, which included the green
sandstones of Sillery, regarded as the summit, the fossiliferous
limestones and graptolitic shales at the base, which afterwards
received the name of the Levis formation, and a great interme-
diate mass of barren shales and sandstones, called the Lauzon
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formation. The first account of this change in the stratigra-
phical views of Logan occurs in his letter to Barrande, dated
December 31st, 1860. ‘[Amer. Jour. Sei. IT, xxxi, 216.]

This important distinetion once established, it was found ne-
cessary to draw a line from the St. Lawrence, near Quebee, to the
vicinity of Lake Champlain, separating the true Hudson-River
group, with its overlying Oneida or Medina rocks, on the north-
west side, from the so-called Quebec group, on the south and
cast. This division was by Logan aseribed to a continuous dis-
location, which had disturbed a great conformable paleozoic
series, including the whole of the members of the New York
system from the base of the Potsdam to the summit of the
Hudson-River group, and, throughout the whole distance of 160
miles, had raised up the lower formations in a contorted and
inclined attitude, and caused thewm to overlie in many cases the
higher formations of the system. This dividing line was by
Logan traced north-eastward through the island of Orleans, the
waters of the lower St. Lawrence, and along the north shore of
Gaspé; and south-westward throngh Vermont, across the Hud-
son, as far at least as Virginia; separating, throughout, the
rocks of the Quebec and Potsdum groups, with their primordial
fanua, from those of the Trenton and IHudson River groups,
with fthe second fauna. This is shown in the geological map
of eastern America from Virginia to the St. Lawrence, which
appears in the Atlas to the Geology of Canada, published in
18G5. In an earlier geological map published by Sir William
Logan at Paris in 1855, before this distinetion had heen drawn,
the region in question in Kastern Canada is coloved partly as
the Oncida formation, and partly as the Fudsen-River group;
while in the accompanying text the Sillery sandstone is spoken
of as the equivalent of the Shawangunk grit or Oneida conglo-
merate of the New York system. [Esquisse Géologique du
Canada; Logan and Sterry Hunt, Paris, 1855, page 51.] These
rocks were by Logan traced southwards across the frontier of
Canada, into Vermont, where they included the red sandrock
and its associated slates; which were thus by Logan, as well as
by Adams, looked upon as occupying a position at the summit
of the second fauna. When therefore in 1859, Prof. Hall
described the trilobites found in these slates in Georgia in Ver-
mont, he referred them to the genus Olenws, whose primordial
horizon in Kurope was then well determined, but in deference to
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" the conclusions of Adams and of Logan, assigned them to a
position at the summit of the Hudson-River group; Hall him-
self never having examined the region stratigraphically. [Amer.
Jour. Sei. II, xxxi, 221.] In justification of this position he
appended to his description the following note, [Ibid. pages
213, 221:] “In addition to the cvidence heretofore possessed
regarding the position of the slates containing the trilobites,
I have the testimony of Sir W. E. Logan that the shales of
this locality are in the upper part of the Hudson-River group,
or forming part of a series of strata which he is ineclined to
rank as o distinet group, above the Hudson-River proper.
It would be quite superfluous for me to add one word in sup-
port of the opinion of the most able stratigraphical geologist of
the American continent.” Paleontology and stratigraphy here
came into confliet, and it was not till in 1860, when Mr. Billings,
in the face of the evidence adduced {from the latter, asserted
the primordial age of the Point Lévis fauna, that Sir William
Logan attempted a new explanation of the stratigraphy of the
region; declaring at the same time, that “from the physieal
structure alone no person would suspect the break which must
exist in the neighborhood of Quebec; and without the evidence
of the fossils every one would be authorized to deny it.” [Ibid.
page 218.]

The typical Potsdam sundstone of the New York system, as
seen in the Ottawa basin in northern New York and the adja-
cent parts of (‘anada, affords but a very meagre fauna, including
two species of brachiopods, one or two gasteropods, and a single
crustacean, Conocephulites (Conocoryphe) minutus, found at
Keeseville, New York. Tn 1852, however, David Dale Owen found
and deseribed an extensive fauna in Wisconsin, from rocks which
were regarded as the equivalent of the Potsdam sandstone;
while the observations of Shumard in Texas,in 1861, and thelatter
anes of Hayden and Meek in the Black Hills, have sinee still
further extended our knowledge of the distribution and the
organic remains of the rocks which are supposed to represent, in
the west, the Potsdam and Calciferous formations of the New
York system. .

As carly as 1842, Prof. Hall, in a comparison of the lower
paleozoic ‘rocks of New York with those of Great Britain,
declared the Potsdam to be lower than the buse of the Upper
Cambriau or Bala group of Sedgwick. Tn 1847, as wehave seen,
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he extended this observation to the Caleiferous and Chazy, both
of which he placed below this horizon ; which until a year ov
two previous had been ldoked upon as the base of the paleozoic
series in Great Britain, and was subsequently made the lower
limit of the second fauna of Barrande. Although from these
facts it was probable that these lower members of the New York
system might correspond to the primordial fauna of Barrande,
we still remained, in the language of Prof. Hall, without ¢ the
means of parallelizing our formations with those of Bohemia, by
the fauna there known. The neavest approach to the type of
the primordial trilobites was found in the Potsdam of' the north-
west, deseribed by Dr. D. D. Owen; but none of these had becn
generically identified with Bohemian forms, and the prevailing
opinion, sanctioned as I .have understood, by Mr. Barrande, was
that the primordial fauna had not been discovered in this country
until the re-discovery (in 1856) of Paradoxides Lurlani at
Braintree, Mass. The fragmentary fossils published in vol. I of
the Paleontology of New York, and similar forms of the so-called
Taconic system, were justly regarded ag insnfficient to warrant
any conclusions.” [Amer. Jour. Sei. TT. xxxi, 225]. Such, accord-
ing to Prof Hall, was the state of the question up to 1860. The
Conocephalus, detected by him from the red sandrock of Ver-
mont, in 1847, and subsequently recognized in Iurope as an
exclusively primordial type, scems to have been forgotten by
Hall, and overlooked by others, until it was re-discovered in the
sandrock by Billings in 1861. He had previously, in 1860,
detected the same genus at Point Levis, together with Ario-
nellus, and other purely primordial types. Associated with these,
and with many other trilobites belonging to the second fauna,
were found several species of kae]locepha]us and Menocep]nlus,
genera first made known by Owen from the Potsdam of Wiscon-
sin. It is by an error that Messrs. Harkness and Hicks, in a
recent paper [Quar. Geol. Jour., xxvii, 395] Lave asserted that
Owen, in 1852, found there, together with these genera, Conoce-
phalus and Arionellus; the history of the first discovery of these
genera in America, being as above given. The limestones of
Point Levis thus furnished what was hitherto wanting, a direct
connecting link between the fauna of the American Potsdam and
the primordial zone of Bohemia.

The history of the Paradozides Iar lam, alluded to by Prof.
Hall, is as follows: In 1834, Dr. Jacob Green received from Dr.
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Richard Harlan, the cast of a large trilobite oceurring in a silicious
slate, which was in the colleetion of Francis Alger, of Boston,
and, it was supposed, might have come from Trenton Falls, New
York. Dr. Green, who at once pointed out the fact that the
rock was wholly unlike any found at this locality, declared the
fossil to resemble greatly the Puradoxides Tessini, Brongn.,—the
former Entomolithus puradozus of Linnaeus; from Westrogothia,
—and named the species P. Harlani. [Amer. Jour., Sci. I, xxv,
336]. In 1856, the attention of Prof. William B. Rogers was
called to a locality of organic remains in Braintree, on the border
of Quincy, Massachusetts, where, on cxamination, he at once
recognized the Paradozides Harluni in a silicious slate similar
to that of the original specimen. This wag announced by him
in 2 communication to the American Academy of Sciences [Proc.,
vol. iii], as a proof of the protozoic .age of some of the rocks of
eastern Massachusetts. Prof. Rogers then called attention to
the fact that this genus of trilobites is characteristic of the pri-
mordial fauna, and noticed that Barrande had already remarked
that, from the casts of P. Hurluni, in the London School of Mines,
and the British Museum (which had been made from the originaj
specimen, and distributed by Dr. Green), this species appeared to
be identical with P. spinosus from Skrey in Bohemia.

In 1858, Salter found in specimens sent to the Bristol Insti-
tution, in Xngland, by Mr. Beonett, of Newfoundland, from the
promontory between St. Mary’s and Placentia Bays, in the south-
western part of the island, a large trilobite, deseribed by him as
Paradowide. Bennettic [Geol. Jour., xv, 554], which appears,
according to Mr. Billings, to be identical with P. Ilurlani. On
the same occasion Salter described under the name of Conoce-
phalites untiguatus, a trilobite from a collection of American
fossils sent by Dr. Feuchtwanger of New York to the London
Exhibition of 1851. This was said to occur in a boulder of
brown sandstone from Georgia, and, as I have been informed by
Dr. I, was found near the town of Columbus in that state.

The slates of St. John, New- Brunswick, and its vicinity have
recently yiclded an abundant fauna, examined by Prof. Fartt,
who at once recognized its primordial character. This conclu-
sion was first- anuounced, on the authority of Prof. Hartt, in a paper
by Mr. G. F. Matthew, in May 1865 [Geol. Jour., xxi, 426].
The rocks of this region have afforded two species of Paradoxides,
and fourteen of Conocoryphe, together with Agnostus and Micro-
Vos. VI, u No. 4.
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discus, all of wlich have been described by Prof. Hartt. It may
here be noticed that in 1862, Prof. Bell found in the black
shales of the Dartmouth valiey, in Gaspé, a single specimen of a
large trilobite, which, according to Mr. Billings, closely resembles
Luradozides Llarlunt, but from its imperfectly preserved condi-
tion cannot certainly be identified with it. [Geol. Canada, 882].

The geological examinations of Mr. Alexander Murray in
Newfoundland since 1865, have shown that the south-castern
part of that island contains a great volume of Cambrian rocks,
estimated by him at about 6,000 feet in all.  No traces of the
Upper Cambrian or second fauna have been detected among
these, but some portions contain the Paradoxides already men-
tioned, while others yield the fauna which Mr. Billings has
called Lower Potsdam. This name was first given in an ap-
nendix (prepared by SirdV. 1. Logan,) to Mr. Murray's report
on Newfoundland for 1865, published in 1866 [page 46 sce
also Report of the Geol. Survey of Canada for 1866, page 236.]
The Lower Potsdam was there assigned a place above the Par-
adoxides beds of the region, which were called the St. John
group,—the fossiliferous strata of St. John, New Brunswick,
being referred to the same horizon; which corresponds to the
Menevian of Wales, now recognized as the summit of the Lower
Cambrian. The succession of the rocks containing these two
faunas in south-eastern Newfoundland is not yet clear; the
Lower Potsdam fauna is regarded by Mr. Billings as identical
with that found, on the strait of Bellisle, at Bic, (on the south
shore of the river St. Lawrence, helow Qucbec,) at Georgig,
Vermont, and at Troy, New York; but in none of these other
localities is it as yet known to be accompanicd by a Menevian
fauna. The trilobites hitherto deseribed from these rocks belong
to the genera Olencllus, Conrucoryphe and Agnostus; ueither
LParadoxides, which characterizes the Menevian and the under-
lying Harlech beds in Wales, nor Olenus, which there abounds
in the rocks immediately above this horizon, having as yet been
described as oceurring in the Lower Potsdam of Mr. Billings.
Future discoveries may perhaps assign it a place below instead
of above the Menevian horizon.

The characteristic Menevian fauna in and near S/, John, New
Brunswick, is found in 2 band of about 150 feet, towards the
base of aseries of nearly vertical sandstones and argillites,
underlaid by conglomerates, and resting upon erystalline schists,
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in a narrow basin. The series, the total thickness of which is
estimated by DMessrs. Matthew and Bailey at over 2000
feet, contains Lingula throughout, but has yielded no remains
of a higher fauna. The same Menevian forms have been found
in small outlying areas of similar rocks, at two or three places
north of the St. John basin, but to the south of the New Bruns-
wick coal-field. 'To the north of this is a broad belt of similar
argillites and sandstones, which extends south-westward into
the state of Maine. This belt has hitherto yielded no organic
remains, but is compared by Mr. Matthew to the Cambrian
rocks of the St. John basin, and to the gold-bearing series of
Nova Scotia, [Geol. Jour. xsi, 427,] which at the same time
resembles closely the Cambrian rocks of southeastern Newfound-
land. This was remarked by Dr. Dawzon in 1860, when he
expressed the opinion that the auriferous rocks of Nova Scotia
were * the coutinuation of the older slate series of Mr. Jukes
i Newfoundland, which has afforded Paradoxides,” and proba-
bly the cquivalent of the Lingula flags of Wales. [Supplement
to Acadian Geology (1860,) page 53; also Acad. Geol. 2nd ed,,
page 613.] Associated with these gold-bearing strata, along the
Atlantic coast of Nova Scotia, occur fine grained gneisses, and
mica-schists with andalusite acd staurolite; besides other crys-
talline schists which are chloritic and dioritic, and contain erystal-
lized epidote, magnetite and menaccanite. These two types of
crystalline schists, (which, from their stratigraphical relations, as
well as from their mineral condition, appear to be more ancient
thun the uncrystalline gold-bearing strata,) were in 1860, as now,
regarded by me as the equivalents respectively of the White
Mountain and Green Mountain series of the Appalachians; ay
will be scen by reference to Dr. Dawson’s work just quoted.
At that time, however, and for many years after, I held, in com-
mon with most American geologists, the opinion that these two
eroups of cerystalline schists were altered rocks of a more recent
date thau that assigned to the auriferous series of Nova Scotia
by Dr. Dawson; who was much perplexed by the difficulty of
reconciling this view with his own. The difficulty is however at
once removed when we admit, as I have maintained for the last
two years, that both of these groups are pre-Cambrian in age
[Amer. Jour. Sei. IT, 1. §3; address to the Amer. Assoc. Adv
Sei. August, 1871.]

A potice by Mr. Selwyn of some of these erystalline schists in
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Nova Scotia will be found in the Report of the Geological Sur-
vey of Canada for 1870, [page 271]. He there remarks more-
over the close lithological resemblances of the gold-bearing strata
to the Harlech grits and Lingula-flags of North Wales, and
announces the discovery among these strata at the Ovens gold-
mine in Lunenberg, Nova Scotia, of peculiar organic markings
regarded by Mr. Billings as identical with the Eophyton Lin-
aeanum, which is found in the Regio Fucoidarum, at the base
of the Cambrian in Sweden. In the volume just quoted [page
2697 will be found some notes by Mr. Billings on this fossil,
which oceurs also near St. John, New Brunswick, in strata sup-
posed to underlie the Paradoxides beds. The same form is found
in Conception Bay, in south-castern Newfoundland, in strata
regarded by Mr. Murray as higher than those with Paradoxides,
and containing also two new species of Lingula, a Cruziana and
several fucoids.  Still more recently, Eophyton, accompanied by
these same fucoids, has been found by Mr. Billings at St. Lau-
rent, on the island of Orleans near Quebee, in strata hitherto
referred by the Geolegical Survey, on stratigraphical grounds, to
the Quebee group. The evidence adduced by Mr. Billings shows
that this organic form, whatever its nature, belongs to 2 very low
horizon in the Cambrian.

As regards the probable downward estension of these forms of
ancient life, I cannot refrain from citing the recent language of
Mr. Hicks. [Quar. Jour. Geol. Soc., May 1872, page 174.] After
a comparative study of the Lower Cambrian fauna, including
that of the Harlech and Menevian rocks in Wales, and the re-
preseutatives of the lutter in other regions, he adds:

¢ Though animal life was restricted to these few types, yet at
this carly period the representatives of the several orders do not
show a very diminutive form, or 2 markedly imperfect state;
nor is there an unusual number of blind species. The carliest
known brachiopods are apparently as perfect as those which sue-
ceed them; and the trilobites are of the largest and best devel-
oped types. The fact also that trilobites had attained their
maximum size at this period, and that forms were present repre-
sentative of almost every stage in development, from the little
~lgnostus, with two rings to the thorax, and Microdiscus with
four, to Erinnys with twenty-four; and blind genera along with
those having the largest eyes; leads to the conclusion that for
these several stages to have taken place numerous previous fuunas
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must have had an existence, and moreover, thateven at this time
in the history of our globe, an cnormous period had elapsed
since life first dawned upon it.”

The faets insisted upon by Hicks do not appear to be incon-
sistent with the view that at this horizon the trilobites had
already culminated. Such does not, however, appear to be the
idea of Barrande, who in a recent learned essay upon the trilo-
bitie faunz [1871] has drawn from its state of development at
this carly period, conclusions strongly opposed to the theory of
derivation.

The strata holding the first fauna in south-eastern Newfound-
land, rest uncouformably, according to Mr. Murray, upon what
he has called the Intermediate series ; which is of great thickness,
consists chiefly of crystalline rocks, and is suppesed by him to
represent. the Huronian.  Ile has however included in this inter-
mediate series several thousand feet of sandstones and argillites
which, vear St. Johns in Newfoundlaud, are seen to be uncon-
formably overlaid by the fossiliferous strata already noticed, and
have yielded two species of organic forms, lately deseribed by
Mr. Billings. One of these is an Arenicolites, like the A.
sptralis found in the Lower Cambrian beds of Sweden, and the
other a patella-like shell, to which he has given the name of
Aspidelle Terranovica.  [Amer. Jour. Science, I1I, iii, 223.]
These, from their stratigraphical position, have heen regarded as
Huronian ; but from the lithological deseription of Mr. Murray,
the strata containing them appear to be unlike the great mass
of the Huronian rocks of the region. Their occurrence in these
strata, in either case, marksa downward cxtension of these forms
of paleozoie life.

Mr. Billings has described from the rocks of the first fauna
certain forms under the name of drcheocyathus, one of the
species of which, according to Dr. Dawson, belonged to a cal-
carcous chambered foraminiferal organism similar ip its nature
to much of the Stromatopora of the second, and closely related
Cocnostroma, of the third fauna. All of these Dawson shows to
have strong affinities to Fozoon, which is represented by Z.
Cuitadense of the Laureptian, and by similar forms in the newer
crystalliné schists of Hastings, Ontario, as well as by the £.
Bavaricum of the upper crystalline schists of Bavaria. The
succession of related foraminiferal organisms, is farther scen in
the Devonian limestones of Michigan, where occur great masses
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like Stromatopora, which present, according to Dawson a strue-
ture intermediate between the Eozoon of the Laurentian and the
genera Parkeria and Loftusia of the Cretaceous and the Bocene.
The details arc taken from Dr. Dawson’s recent presidential
address to the Natural History Society of Montreal, in May,
1872, where he has announced some of the results of his studies,
yeb in progress, on the carlier foraminifera.

In 1856 the late Prof. Emmons deseribed [Amer. Jour. Sci.
11, xxii, 3897 under the name of Palacotrochis, certain forms
regarded by him as organie, found in North Carolina in a bed of
auriferous quartzite, among rocks referred to his Taconic system.
Their organic nature has also been maintained by Prof. Wurtz,
but from my own ecxaminations, I agree with the opinion
expressed by Prof. Hall, and subsequently supported by the
observations of Prof. Marsh, [Ibid. IT, xxiii, 278; xvl. 217]
that the forms to which the name of Palacotrochis has been
given are nothing more than silicious coneretions.

As regards the geological horizon of the series of strata to
which Sir William Logan has given the name of the Quehec
group, the Sillery and XLauzon divisions have as yet yielded
to the paleontologist only two species of Olbolella and onc of
Lingula. Qur comparisons must therefore be based upon the
fauna of the Levis limestones and - graptolitic shales, which
have already been compared with the Middle Cambrian or Fes-
tiniog group of Sedgwick, by the combined labors of Billings
and Salter. The former has morcover carcfully compared this
fauna with that of the lower members of the New York system;
in which the succession of organie life appears to have been very
much interrupted. Thus, according to Mr. Billings, of the
ninety species known to exist in the Chazy limestone of the
Ottawa basin, only twenty-two species have been observed to pass
up into the directly-overlylng Birdseye and Black-River lime-
stones. The break between the Chazy and the underlying Cal-
ciferous sandrock, in this region, is still more complete; since,
according to the same authority, of forty-four specics in the
latter only two pass up into the Chazy limestone. This latter
break in the succession appears to be filled, in the region to the
castward of the Qttawa basiu, by the Levis limestone ; which has
been studied near Quebee, and also near Phillipsburg, not far from
the outlet of Lake Champlain. This formation (including the
accompanyiog graptolitic shales,) has yielded, up to the present
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time, 219 species of organic remains, (comprising seventy-four
of crustacea, and fifty-one of graptolitidia) none of which, accord-
ing to Mr. Billings, have been found either in the Potsdam or in
the Birdseye and Black River limestone. Twelve of the species
of the Levis formation arc however met with in the Caleiferous,
and five in the Chazy of the Ottawa basin, and the Levis is
therefore regarded by Mr. Billings as the connecting liuk between
these two formations.

With regard to the British equivalents of these rocks, the
Levis limestone, according to Salter, corresponds to the Tremadoe
beds; although the species of Dikcllocephalus found in the Levis
rocks are by him compared with those found in the Upper Lin-
gula flags or Dolgelly beds. The graptolitic strata of Levis
however clearly represent the Lower Llandeilo or Arenig rocks
of North Wales, the Skiddaw group of Sedgwick in Cumberland,
the graptolitic beds whieh in Esthoniz, according to Schmidt, are
found below the orthoceratite-limestones, [Can. Naturalist, I. vi.
345) and those of Victoria in Australia, [Mem. Geol. Sur. III,
part 2, 255, 304.] In the Lower Llandeilo and Upper Trema-
doc beds there appears to be in North Wales, a mingling of
forms of the first and second faunas, as in the Levis and Chazy
formations. The latter was already, by Hall, in 1847, declured
to be bepeath the Silurian horizon then recognized in Great
Britain. By its founa it is comparatively isolated from the
strata both below and above it, and stratigraphically as well
as paleontologically it would appear to belong rather than to
the lower than to the higher rocks. According to a private
communication from Prof. James Hall, the Chuzy limestone at
Middleville, Herkimer county, New York, to the south of the
Adirondacks, is wanting, aud the basul beds of the Treoton
group (the Birdseye limestone) there rest unconformably upon
the Calciferous sandrock.

The relations of the various members of the Quebec group to
cach other, and of the group, as a whole, to the succeeding Tren-
ton and Hudson-River groups, require further elucidation. If]
as I am disposed to believe, the southeastward-dipping series of
the older strats near Quebcee, exhibits the northwest side of an
overturned and eroded anticlinal, in which the normal order of
the strata is inverted, then the Lauzon wand Sillery divisions,
which there appear to overlie the Levis limestones and shales,
are older rocks, occupying the position of the Potsdam or still
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lower members of the Cambrian.  Siv William Logan supposes
the appearance of these rocks in their present attitude by the
side of the strata of the Trenton and Hudson River-groups, in
the vicinity of Quebec, tobe due to a great dislocation and uplift,
subsequent to the deposition of these higher rocks; but, as sug-
gested in my address of last year, I conceive the Quebee group
to have been in its present upturned and disturbed condition
before the deposition of the Trenton limestones. 'The supposed
dislocation and uplift, extending from the gulf of St. Lawrence
to Virginia, is according to this view, but the outerop of the
rocks of the first fiuna from bencath the unconformably over-
lying strata of the second fauna. The later movements along
the borders of the Appalachian region have however, to some
extent, affeceted these, in their turn, and thus complicated the
relations of the two serics. This unconformity, which corresponds
to the marked break between the l.evis and Trenton faunas, is
farther shown by the stratigraphical break and discordance in
Herkimer county, New York; and by the fact that beyood the
limits of the Ottawa basin, on either side, the limestone of the
Trenton group rests divectly on the crystalline rocks; the older
members of the New York system being altogether absent at the
northern outcrop, as well as in the outliers of Trenton limestone
secn to the north of Lake Ontario, and as far to the north-east as
Liake St. John on the Saguenay. This distribution shows that «
considcinble movement, just previous to the Trenton period, took
place both to the west and the east of the Adirondack region,
which formed the southern boundary of the Ottawa basin.

The Levis and Chazy formations, as we have seen, offer a
commingling of forms of the first and second faunas, which shows
them to belong to o period of transition between the two; bat it
is remarkable that so far as yet observed, no representatives of
the later of these faunas are known to the east and south of the
Appalachians, along the Atlantic coast; the first fauna, whether
in Massachusetts, New Brunswick or southeastern Newfound-
land, being unaccompanied by any forms of the sccond. The
third fauna, on the contrary, is represented in various localitics
both within and to the cast of the Appalachian region, from
Massachusctts to Newfoundland.  In parts of Gaspé, and also in
Nova Scotia, strata holding forms referred to the Clinton and
Niagara divisions are met with, as well as other beds of Lower
Helderberg age, associated with species of shells and of plants
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which connect this fauna with that of the succeeding Lower
Devonian or Erian period. To this Lower Helderberg horizon
(corresponding to the Ludlow of England) appear to belong
certain fossiliferous beds found along the Atlantic coast of Maine
and of New Brunswick, in Nova Scotia and (?) in Newfound-
land; as well as others included in the Appalachian belt in
Massachusetts, New Hampshire, Vermont and Quebee, along the
Connecticut. valley and its north-castern prolongation. The fos-
siliferous strata just noticed, both in the Connecticus valley, and
along the Atlantic coast, occur in small aress among the older
crystalline schists, often made up of the ruins of these, and in
highly inclined attitudes. The same is true in some places of
the similarly situated strata of Cambrian, Devonian and Lower
Carboniferous periods. These derived strata, of different ages,
have, from their lithological resemblances to the parent rocks,
been looked upon as examples of « subsequent alteration of
palcozoic sediments; and by a farther extension of this notion,
the pre-Cambrian erystalline schists themselves throughout this
region have been looked upon as the result of an epigenic change
of these various paleozoic strata; portions of which, here and
there, were supposed to have escaped conversion, and to have
retained more or less perfeetly their sedimentary character, and
their organie remains, clsewhere obliterated.

From the absence of the second fauna we may conclude that
the great Appalachian area was, at least in New England and
Canada, above the ocean during its period, and suffered 2 partial
and gradual submergence in the time of the third fauna. .This
movement corresponds to the well-marked paleontological and

.stratigraphical break between the second and third faunas in the
great continental basin to the westward, made cvident by the
appearance of the Oncida or Shawangunk conglomerate (appar-
ently derived from the ruins of Lower Cambrian rocks) which,
in some parts, overlies the strata of the Hudson-River group,
The break is clsewhere shown by the absence of this conglo-
merate, and of the succeeding formations up to the Lower
Ilelderberg division. This latter, in various localities in the
valleys of the Hudson and the St. Lawrence, rests unconformably
upon the strata of the second fauna, as it does upon the older
crystalline rocks to the eastward.

In Ohio, according to Newberry, the base of the rocks of the
third fauna (Clinton and Medina) is represeated by a conglo-
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merate which holds in its pchbbles the organic Temains of the
underlying strata of the second fauna.

To the north-eastward, the island of Anticosti in the gulf of
St. Lawrence, presents a’ succession of about 1400 feet of calear-
eous strata rich in organic remains, which, according to Mr.
Billings, include the species of the Medina, Clinton and Niagara
formations, and were named by him, ie 1857, the Anticosti
group. They rest upon nearly 1000 feet of almost horizontal
strata, consisting of limestones and shales rich in organic remains,
with many included beds of limestone-conglomerate. This series
has by the Geological Survey of Canada been referred to the
Hudson-River group, but notwithstanding the large number of
forms of the sccond fauna which it contains, Prof. Shaler is dis-
posed to look upon it as younger, and belonging rather to the
succeeding division. There scems not to have been any marked
paleontological break betwegen the second and third faunas in
this region ; and it is worthy of note, in this connection, that in
the outlying basin of paleozoic rocks, found at Lake St. John, to
the porth of Anticosti, Halysites catenulatus is met with in
limestones associated with many species of organic remains char-
acteristic of the Trenton and referred to that group. [Geology
of Canada, page 165.]

The strata to which, in 1857, Mr. Billings gave the name of
the Anticosti group were at the same time desigoated by him
Middle Silurian, in which he subsequently included the local
sub-division known as the Guelph formation, which in western
Ontario suceceds the Niagara; the name of Upper Silurian
being thus reserved for the Lower Helderberg division and the
underlying Onondaga formation [Report Geol. Sur. Can. 1857,
page 248, and Geol. Can. page 20.] Both the Guelph and the
Onondaga have been omitted from the table on page 312; the
Guelph beeause it was not recognized in the New York system,
and is by some regarded as but a sub-division of the Niagara;
and the Onondaga, for the reason that it is a local deposit of
magnesian limestones, wiih gypsums and rock-salt, destitute of
organic remains.

As to the name of Middle Silurian, it had some ycars pre-
viously been usced by the officers of the government Geological
Survey in Great Britain to designate the Lower and Upper
Llandovery rocks; but is referred to in 1854 by Sedgwick as one
that had, at that time, already been abandoned, (L. E. & D.
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Philes. Mag. III, viii, 303, 367, 501,) and is also recjected by
Lyell, (Student’s Manual of Geology, page 452.) It is not used
by Murchison, cither in his Silurian System or in the various
cditions of' Siluria, or by Ramsay, who however speaks of the
Llandovery rocks as an intermediate series, (Mew. Geol. Survey
111, part 2, page 2.) Inasmuch as the pame of Silurian was
erroncously applied to the rocks of the sccond fauna, and pro-
perly belongs to those of the third fauna only, that of Middle
Silurian should b ercjected from our nomenclature in North
America, as has already been done in England. The strata to
whieh ithas been applicd, on both sides of the Atlantic, are how-
ever important as illustrations of the passage from onc fauna to
another.

Tk history of the introduction of the names of Silurian and
Devonian into North American geology demands our notice.
Prof. Hall, as we have seen, while recognizing in the rocks of
the New York system the representatives alike of the British
Cambrian, Silurian and Devonian, wisely refrained from adopt-
ing this romenclature, drawn from a region where wide diversities
of opinion and controversies existed as to the value and signifi-
cance of these divisions. ILyell however in the account of his
first journey to the United States, published in 1845, applied
the terms Lower and Upper Silurian and Devonian to our paleozoic
rocks. Later, in 1846, de Verneuil, thefriend and the colleague of
Murchison in his Russian rescarches, visited the United States,
and on his return to France published, in 1847, (Bul. Soc. Geol.
de Fr. IT, iv, 12, 646) an claborate comparison between the
Turopean paleozoic deposits and those of North America, as
made known by Hall and others. He proposed to group the
whole of the rocks of the New York systein, up to the summit of
the Hudson-River group, in the Lower Silurian, and the sue-
ceeding members, including the Lower Helderberg, and the
overlying Oriskany, in the Upper Silurian ; the remaining form-
ations to the hase of the Carboniferous "system being called
Devonian.  This essay by de Verneuil was translated and
abridged by Prof. Hall, and published by him in the American
Jourpal of Science (II. v. 176, 359; vii. 45, 218,) with critical
remarks, wherein he objected to the application of this disputed
nomenclature to North American geology.

Meanwhile the Geological Survey of Canada was in progress
under Logan, who in his preliminary reportin 1842, and in his
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subsequent ones for 1844 and 1846, adopted the nomenclature
of the New York system, without reference to Buropean divi-
sions. Subsequently however, the usage of Lyell and de Verneuil
was adopted by Logan,"who in his report for 1848 (page 57)
spoke of the Clinton group as’ the buse of the ¢ Upper Silurian
series,” while in that for 1850 (page 34) he declared the whole
of a great series of fossiliferous rocks in Kastern Canada, includ-
ing the Trenton, Utica and Hudson-River divisions, and the
shales and sandstones of Quebee, (then supposed to be superior
to these,) to “belong to the Lower Silurian.” In the report for
1852 (page 64) the Lower Silurign was magde by Mr. Murray to
include not only the Utica and Trenton, but the Chazy limestone,
the Calciferous sandrock and the Potsdam sandstone of the New
York system. From this time the Silurian nomenclature, as
applied by Lyell and de Verneuil to our North American rocks,
was employed by the officgrs of the Canadian Geological Survey
(myself among the others,) and was subsequently adopted by
Prof. Dana in his Manual of Geology, published in 1863.

The Geological Survey of Peansylvania, under the direction
of Prof. Henry Darwin Rogers, was begun, like that of New
York, in 1836, and the palcozoic rocks of the state were at first
divided, on stratigraphical and lithological grounds, into groups,
which were designated, in aseending order, by Roman numerals.
Subsequently, as he informs us in the preface to his final Report
on the Geology of Peunsylvania, Prof. H. D. Rogers, in concert
with his brother, Prof. William B. Rogers, then dirceting the
Geological Survey of Virginia, considered the question of geolo-
gical vomenclature. Rejecting, after mature deliberation, the
classification and nomeneclature both of the British and New
York Geological Surveys they proposed a new one for the whole
paleozoic column to the top of the coal-measures, founded on the
conception of a great paleozoic day, the divisions of which were
desigpated by names taken from the sun’s apparent course
through the heavens. (Geology of Penn. I. vi, 105.) So far as
regards the three great groups which we have recognized in the
lower paleozoic rocks, the later names of Rogers, and his earlier
numerical designations, with their equivalents in the New York
system, were as follows : .

Primal, (1) This includes the mass of 2.),00 feet or more of
shales and sandstopes, which in Pennsylvgnia and Virginia, and
farther southward, form the base of the paleozo.c series, wnd rest
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upon crystalline schists. The Primal division was regarded by
the Messrs. Rogersas the equivalent both of the Potsdam and:
the still lower members of the Cambrian.

Auroral, (I1) This division, which, with the last, includes
the first fauna, consists in great part of magpesian limestones,
and corresponds to the Calciferous and Chazy formations. Its
thickuess in Pennsylvania varies from 2500 to 5000 feet, and
with the preceeding division, it includes the first fauna. The
representatives of the Primal and Auroral divisions attain a great
development in eastern Tennessee, where they have been studxed
by Safford. « ‘.

Matinal, (II1.) In this, whieh represents the second fauna,
were comprised the limestoues of the Trenton group, together
with the Utica and Hudson-River shales.

Levant, (IV.) This division corresponds to the Oneida and
Medina conglomerates and sandstoues.

Surgent, “Scalent and Pre-Meridional (V. VL ) In these
divisions' were included the representatives of the Clinton,
Niagara and Lower Helderberg groups of New York, making,
with division IV., the third fauna.

The parallelism of these divisions with the British rocks was
most clearly and correctly pointed out by H. D. Rogers himself,
in an explanation prepared, asI am informed, with the collabora-
tion of Prof. William B. Rogers, and published in 1856, with a
geological map of North America by the former, in the second
edition of Keith Johnson's Physical Atlas. The paleozoic rocks
of North America are there divided into several groups, of which
the first, including the Primal, Auroral and Matinal, is declared
to be the near representative of ¢ the Huropean paleozoic deposits
from the first-formed fossiliferous beds to the close of the Bala
group; that is to say the proximate representatives of the Cam-
brian of Sedgwick.” A second group embraces the Levant,
Surgent, Scalent and Pre-Meridional. These are said to be
‘ the very near representatives of the true Karopean Silurian,
rezarding this series as commencing with the May-Hill sand-
sfone.” The Levant division is farther declared to be the equi-
valent of the sandstone just named ; while the Matinal is made to
correspond to the Liandeilo, Bala or Upper Cambrian; the Auroral
with the Festiniog or Middle Cambriun , and the Primal with
the Lingula flags, the Obolus sandstone of Russia and the Pri-
nordial of Bohemia.
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The reader of the last few pages of this history will have geen
how the Silurian nomenclature of Murchison and the British
Geological Survey has been, through Lyell, de Verneuil and the
Canadian Survey, introduced into. American-geology in .opposi-
tion to the judgment, and against the protestsof James Hall and ,
the Messrs. Rogers, the founders of American paleozoic geology.

Three points have I think, been made clear in the first and
second parts of thissketch : First, that tho series to which the name
of Cambrian was applied by Sedgwick in 1835, (limited by him
as to its downward extension, in 1838) was eo-extensive with .he
rocks characterized by the first and second faunas.  Secoud, that
the series to which the name of Silurian was given by Murchison
in 1835, included the sceoud and third fawnas; but that the
rocks of the second fauna, the Upper Cambrian of Sedgwick,
were only included in the Silurian system of Murchison by a
series of crrors and misconceptions in stratigraphy, on the part
of the latter, which gave him no right to claim the vocks of the
second fauna as a lower member of his Silurian. Third, that
there was no ground whatever for subsequently annexing to the
Silurian of Murchison, the Lower and Middle Cambrian divi-
sions of Sedgwick, which the latter had separated from the Upper
Cambrian on stratigraphical grounds, and wbich were subse-
quently found to contain a distinet and more ancient fauna.

The name of Silurian should thercfore be restricted, as main-
tained by Sedgwick and by the Messrs. Rogers, to the rocks of
the third fauna, the so-called Upper Silurian of Murchison ; and
the names of Middle Silurian, Lower Silurian, and Primordial
Silurian banished from our nomenclature. The Cambrian of
Sedgwick however includes the rocksboth of thefirst and second
faunas. To the former of thege, thelower and middle divisions of
the Cambrian, (the Bangor and Festiniog groups of Sedgwick,).
Phillips, Lyell, Davidson, Harkness, Hicks and other British
geologists, agree in applying the name of Cambrian. The great
Bala group of Sedgwick, which constitutes his Upper Cambrian,
is however as distinet from the last as it is from the overlying
Silurian, and deserves a not less distinetive name than these
two. Its original designation of Upper Cawmbfian, given when
the zoological importance of Lower and Middle Cambrian was
as yet unknown, is not sufficiently characteristio, aud the same

,is to be said of the name of Lower Silurian, wrongly imposed
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upon it. The importance of this great Bala group in Britain,
and of its North American equivalent, the Matinal of Rogers,—
ineluding the whole of thelimestones of the Trenton group, with
the succeeding Utica and Hudson-River shales,—might justity
the invention of a new and special name. That of Cambro-
Silurian, at one time proposed by Sedgwick himself, and adopted
by Phillips and by Jukes, was subsequently withdrawn by him,
when investigations made it clear that this group had been
wrongly united with the Silurian by Murchison. Deference to
Sedgwick should therefore prevent us from restoring this name,
which moreover, from its composition, connects the group rather
with the Silurian than the Cambrian. Neither of these objec-
tions can be urged against the similarly constructed term of
Siluro-Cambrian, which moreover has the advaatage that no
other new name could possess, of connecting the group both with
the true Silurian, to which it has very generally been united,
and with the Cambrian, of which, from the first, it has formed
a part. I therefore venture to suggest the name of Siluro-Cam-
brian, as a convenient synonym for the Upper Cambrian of
Sedgwick, (the Lower Silurian of Murchison,) corresponding to
the second fauna; reserving at the same time the name of Cum-
brian for the rocks of the first fauna,—the Lower and Middle
Cambrian of Sedgwick,—and restricting with him the name of
Silurian to the rocks of the third fawna,—the Upper Silurian of
Murchison.®

The late Prof. Jukes, it may here be mentioned, in his Manual
of Geology, published in 1857, still retained for the Bala group
the name of Cambro-Silurian (which had been withdrawn by
Sedgwick in 1854) and reserved the name of the “true Silurian
period ” for the Upper Silurian of Murchison. In his recent

* Dr. Dawson, in his address as president of the Natural History
Society of Montreal, in May 1872, has taken the occasion of the
publication in the Cunadiun Naturalist, of the first and second parts
of this sketch, to review the subject here discussed. Recognizing the
necessity of a reform in the nomenclature of the paleozoic rocks, in
conformity with the views of Sedgwick, he would restrict to the
rocks of the third fauna the name of Silurian, making it a division
equivalent to Devonian; and while reserving with Lyell, Phillips and
others, the name of Cambrian for the first fauna only, agrees with me
in the propriety of adopting the name of Siluro-Cambrian for the
sccond fauna.
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and much improved cdition of this excellent Manual (1872),
Prof. Giekie, the dircetor of the Geological Survey of Scotland,
has substituted the nomenclature of Murchison ; with the impor-
tant exception, however, that he follows Hicks and Sulter in
separating the Menevian from the Lingulu-flags, and uniting it
with the underlying Harlech rocks{as has been done in the table
on page 312), giving to the two the name of Cambrian [loc. cit.,
pages 526-529], and thus, on good paleontological grounds, ex-
tending this name above the horizon admitted by Murchison.
Barrande, on the contrary, in his recent essay on trilobites (1871,
page 250), makes the Silurian to include not only the Lingula-
flags proper (Maentwrog and Dolgelly), but the Menevian, and
even a great part of the Harlech rocks themsclves (the Cambrian
of Murchison ard the Geological Survey), for the reason that the
primordial fauna has now been shown by Hicks to extend towards
their base. This, although counsistent with Barrande’s previous
views as to the extension of the name Silurian, is a still greater
violation of historic truth. By thus making the Silurian system
of Murchison to iv:lude successively the Upper Cambrian and
the Middle Cambrian of Sedgwick, and finally his Lower C: -
brian, (the Cambrian system of Murchison himself,) we seem to
have arrived at a reductio ad absurdum of the Silurian nomen-
clature; and we may.apply to Siluria, as Sedgwick has already
done, the apt quotation once used by Conybeare, with reference
to the Graywacke of the older geol sists, which it replaces; “est
Jupiter guodcungue vides.”

It would be unjust to conclude this historical sketch of the
nataes Cambrian and Silurian in Geology, without o passing
tribute to the venerable Sedgwick, who to-day, at the age of
cighty-seven years, still retains unimpaired his great powers of
mind, and his interest in the progress of geological science.  The
labors of his successors in the study of British geology, up to the
present time, have only served to confirm the exactitude of his
carly stratigraphical determinations; and the last results of in-
vestigations on both continents unite in showing that in the
Cambrian series, as defined by him more than a generation siuce,
he faid, on a sure foundation. the bases of paleozoie geology.
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SEXUAL SELECTION IN MAN.

By 1. Auevae Nicuonsox, M.D., D.Sc., F.R.S.E,, Professor of
Natura} History and Botany in University College, Toronto.

“ Sexual selection ” is the term employed by Darwin to denote
a twofold winnowing, to which he believes that the individuals of
many species of animals are subjected. On the one hand, certain
males being stronger and more powerful than the others, succeed
in leaving deseendants behind them, whilst other weaker males
do not get the opportunity of perpetnating their peculiarities, the
female in this case remaiving passive.  On the other hand, it is
believed that in some cases the females have the power of choos.
ing their mates, and that they select such males as please them
best, whether this be in consequence of some peculiarity of form,
colour, or voice, or as a result of some undefinable attraction. In
this process the sclection lies with the female, and the male re.
mains passive, in any other sense than that he does what he can
to sccure that the choice of the female shall fall upon him in-
stead of upon any other of Xis rivals.  In cither case Mr. Darwin
believes that great modifications have been produced in this way,
and that many animals owe to this cause some of their most
striking peculiarities.  Mr. Darwin, in fact, has so far abandoned
his former belief in the efficacy of “ natural selection ” as an
agent in producing the differences which separate different species
of animals, as to admit that some supplementary cause must, in
some cases at any rate, be looked for; and this he thinks is to
be found in the action, through long periods, of “ sexual selee-
tion.”

Without entering into the question of the extent to which Mr.
Darwin’s views may be depended on as regards animals, we purpose
here very hriefly to survey his application of the theory of sexaal
selection to the case of man. In so doing we shall glance at the
lediding propositions laid down in Chapters XIX and XX of the
“ Descent of Man,” examiving in greater detail those which ap-
pear to be of the highest importance. 1t may as well be pre-
mised, hiowever, that there are two distinet aspects to the question
of sexual sclection, in the case of all animals alike, but especially
in the case of man. It is one thing to admit the existence of

Vor. VL. v No. 4.
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what Mr. Darwin ealls ¢ sexual selection,” as an actual fact; and
in the case of man it is undeniable that such a kind of selection
must have existed, whilst it is almost certain that it must have
played some important part in the development of the species.
It is one thing to admit this; but it is quite mnother thing to
admit that any of the peculiarities which separate man from the
brutes are due to this cause. Few will be disposed to deny the
existence of selection, both natural and sexual, amongst. maukind,
but many will be disposed to doubt if” any adequate ground has
as yet been advaneed for the belief that man’s distinetive charae-
ters have heen acquired in consequence of the action of either of
these causes. In the case of sexual selection, with which alone
we are dealing at present, Mr. Darwin himself admits the wenk-
ness of his case, as regards man ; avd does not hesitate to candidly
confess that his views on this subjeet * want scientific preeision.”
We shall endeavour to show, not only that this is the case, but
that some important clements in settling this question have been
altogether overlooked ; whilst we must fully recognize the ability
with which Mr. Darwin supports his views, and the vast research
which characterises all his observations on this and kindred topics.

Mr. Darwin begins by pointig out the chief physical differ-
ences which distinguish the man from the woman; and he indi-
cates that * as with animals of all classes, so with mau, th~ dis-
tinetive characters of the wale sex are not fully developed until
he is nearly mature; and if emasculated they never appear.” It
foilows from this-——as, indeed cvery one will admit—that some of
the characters of the male, as his possession of a beard and his
bass voice, are characters clearly counceted with his relations
with the other sex; so that if these rclations be disturbed or
abolished, they do not appear. A still more striking fact, point-
ing in the same direction, and showing how certain apparently
trivial characters are in both sexes connected with the function
of reproduction, ix the not uncommon growth of huir to a greater
or less extent upou the face of women in whom the reproductive
functions have naturally ceased to be active.

A curious consideration, however, arises here.  If we take the
case of  male who has been emasculated in early life, we find
that, more or less perfectly, he retains throughout life some of
the characters of his boyhood, which are also common to the
female, such as smoothness of skin, a beardless face, and a treble
vaice.  Are we, however, en this account to conclude that we
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are dealing with anything but a male? There are the strongest
grounds for the belief that the characters which distinguish the
two sexes lie far deeper than the mere physical structure. The
difference between the male and female, in man at any rate,
seems to be o fundamental one, in which the entire uature is
involved; and the male, when artificially mutilated, no more
ceases to be a male, than a wan ceases to be a man when his leg
has been amputated. It is true that the mutilation has rendered
him imperfect in one very important aspect of his nature; but
the difference is bodily, not mental, and he cannot do otherwise
than remzin a male as regards his essential nature. It is quite
true, alsv, that as in the case of emasculated animals, the bodily
incapacity is accompanied by a deficiency in certain mental at-
tributes which minister to the corporeal fuuction. Thus, the
mutilated might very possibly be less courageous or pugnacious
than the normal man. Still, we eannot believe that the deeper
differences which fundamentally separate the man from the
woman, are in any way affected by such amutilation. We should,
ab any rate, require much more evidence than we hold at present
before concluding that such mutilated males are not distinguished
by just those mental characters (with the exception of the above)
which are afterwards enumerated by Darwin as distinguishing
the male from the female in the human species.

Having discussed the physical differences between the male
and female, Mr. Davwin, under the head of « Law of Battle,”
next endeavours to show that man, in his carlier stages at any
rate, must have bad to fight for his wife, and that success in
marriage must have been to the strongest, in most, if not in all
cases. No doubt if this could he shown, there would be a reason-
able probability that the race might have been much tmproved
in this way, the strongest and most powerful males leaving the
largest number of children, and these inheriting the physical
characters to which the success of their fathers was due. We
cannot think, however, that Mr. Darwin sufficiently recoguizes to
what an extent even the lowest savage is something more than o
mere animal, and how largely the spiritual clement enters into
his composition. Taking the savage races known to us—aund we
have no right to speak dogmatically as to the supposed habits of
a hypothetical and still more degraded race—Professor Huxley
has receutly admitted that the intellectual labour of a good hun-
ter or warrior “ considerably exceeds that of an ordinary English-
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men.”” A much smaller admission would answer our purpose, a3
all that is here contended for is that the struggle for any coveted
object, amongst even the lowest savage races known to us, is in
the main a spiritual contest and not a physical one. Even if we
suppose the struggle to be decided by purely physical arguments,
still success would by no means invariably attend the strongest,
but would be more likely, in the long run, to fall to the cleverest.
In the case of a contest between two male animals, such as two
stags, we may believe that the strongest is sure to win; but this
would by no means hold good amongst even the lowest savages.
No races of men are known to us so degraded as to fight solely
with the weapons nature has given. But the moment artificial
weapons are employed, the contest becomes essentially one of
skill and not of mere strength. In other words, the result of the
contest would depend mainly upon the mental characters of the
combatants, instead of on their relative physical strength. Take
the only case Mr. Darwin adduces in support of his view, namely
the case of the North American Indians, of whom Hearne says
that the men wrestle for any woman to whom they are attached,
and that “ of course, the strongest party always carries off the
prize.”  Anpy one, however, who has ever seen wrestling knows
that this last statement does not express a fact. Success iu
wrestling depends only to a very limited extent upon actual
strength or even weight, but almost entirely upon skill. Nt
only is this the case, but success in wrestling is largely influenced
by the possession of certain mental peculiarities, wholly irrespec-
tive of mere mechanical adroitness.

Upon the whole, then, it is perhaps safe to conclude that even
the actual physical contests between individual men or tribes of
men, however savage, arc ultimately decided by the mental
characters of the comperitors, as much as by anything else. We
may, however, go further than this. Admitting that women are
always likely amongst savage races to constitute a bone of con-
tention {or the men to tight over, still we need wot admit that
success in such  fight would always, or even generally, full to
the strongest. On the contrary, the man most skilful in the use
of his weapon, most fertile in resourze, with the most inventive
genius, and with the most ready use of his tongue, would be at
least as likely to win a wife as the biggest and strongest of his
competitors. Mere brute strengthis not always the wltima ratio
even amongst the lowest savages. In some respects savages are
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often singularly like children, and one can imagine many casés
in which a savage might carry of his wife from scveral competi-
tors by his mental ascendency alone, without having recourse to
the carnal weuapon. Lastly, Mr. Darwin himself afterwards
points out at length that there arc many cases even amongst
savages in which the woman has a free choice, and in which she
does not play the merely passive part of espousing the strongest
of her suitors. Whenever this is the case, and we have no
right to assume that it was not the case in a hypothetical semi-
human race, the strongest would, of course, by no means always
be the most suceessful in his matrimonial affairs.

We cannot, then, agree with Mr. Darwin in thinking that
man owes his greater size and strength as compared with woman,
# together with his broader shoulders, more developed muscles,
rugged outline of bhody, and greater courage and pugnacity,” to
the continued suceess of the strongest man of some primacval
race in a long series of combats for the possession of their wives.
On the contrary, if any “ sclection” of this kind has ever taken
place to an extent sufficient to produce any palpable and recog-
nisable effect, we believe that it has been in favour of the most
cunning, clever, inventive, and skilful men. We also canvot
believe that man’s superior strength. as compared with womay,
has been kept up amongst the civilized races by the fuct that
- the men, as a general rule, have to work harder than the
women for their mutual subsistence.” Civilized man hasas a rule
to work harder than his wife, but his work in a very large pro-
portion of cases is itself of a nature to diminish his physical
strength, or it is attended with concomnitant circumstances which
do not favour his physical development. It is also worthy of
notice here that the physical superiority of man as compared
with woien is even higher amongst civilized races thun amongst
savages, and this not only relatively bui absolutely. Amongst
savages, the women have generally to work at least as hard as
the man, and thus the disproportion between the sexes is
reduced. In a state of civilisation, on the other hand, whilst
the women may have to work less and may thus be physically
stunted of their full development, the wmau, contrary to what
wight have been expected—are on the whole physically superior
to the savage races, in spite of the fact that their avocations are
not such us always promote physical strength. Th b civilized
man is a finer animal than savage man may be disputed, but
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little doubt can be entertained as to the general truth of the
above assertion. There is, therefore, a greater disproportion in
strength between the sexes among civilized than among savage
races; though, on Mr. Darwin’s views, the cause which has led
to this disproportion must have ceased to operate for many sue-
cessive generations of the former.

Passing on now to the differences in the mental powers of the
two sexes, Mr. Darwin adopts the view which most impartial
and unbiassed reasoners affect, namely, that man is decidedly the
superior of the women in intellectual calibre. In spite of all
that has been said of late about the equality between the sexes,
Mr. Darwin concludes that  the chief distinction in the intel-
lectual powers of “the two sexes is shown by man attaining to a
higher eminence, in whatever he takes up, than woman can
attain—whether requiring deep thought, reason, or imagination,
or merely the use of the sensés and hands.”  Aceepting this in-
tellectual difference, there arve also other differcuces sufticiently
weighty to support the view that the two sexes differ fundamen-
tally in their mental constitution. If this be admitted, we might
go farther than Mr. Darwin, and we might defend the proposi-
tion that the difference between the sexes, in the case of man, is
onc essentially and primarily mental, and that the physical dif-
ference is a sccondary and nou-essential oue, truly flowing from
and depending on the former.  Taets are by no means wanting
which would support this view, but they are mostly unsuitable
for tutroduction here.

We next have a remarkable scetion on the voice and musical
powers of man and some of the lower animals, the leading feature
in which is the proposition that “although the sounds emitted
by animals of all kinds serve many purposes, a strong case can be
made out that the vocal organs were primarily used and perfected
in relation to the propagation of the species.” Thisis no new
theory, and we have not tinme to analyse here the grounds upon
which it rests. We may observe, however, that this theory
leads to what we cannot but regard as a very debasing view of
what music is and what it can effect.  We are called upon, in
fact, to believe that the feclings called up by musie, of which
Herbert Spencer remarks that it “arouses dormaut sentiments
of which we had not conceived the possibility and do not kuow
the meaning,” are merely reminiscences of the passions felt by
some “half-human progenitor of man’ during the season of
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courtship, when his excitement led him to express himself in
harmonious tones and cadences. On this view, ¢ musical tones
would be likely to excite in us,in a vague and indefinite manuer,
the strong emotions of a long past age.” So that, the emotions
which we feel on listening to one of the productions of a great
composer stand on no higher level than the impulse felt by dogs
which leads them to turn round and round onthe carpet as if to
trample down grass to form their bed; both alike being vague
associations inherited from some aboriginal ancestor!  Water,
however, rises no higher than its source; and i would be diffi-
cult to show how the complicated and wholly inexpressible
emotions evoked by music, from their vague and indefinite
nature, could ever have been developed out of the emotions felt
by one of our savage ancestors in the performance of what, on
Darwinian principles, must have been a purely animal function.
Natural selection, certainly, never could have led to sucha
development, for it would nced very strong evidence to establish
the view that the appreciation of music is in any way beneficial
either to the individual or the species; and there are uo grounds
for believing that sexual sclection could have brought about such
a fundamental change. .

An claborate account is next given of the habits of savages,
in order to prove that men in all states of civilization, but espe-
cially in the lowest, are more or less influenced in their mar-
riages by the beauty of the women. No one, we take it, will
hesitate to admit this to the fullest extent; so that it is hardly
necessary to devote any time to the demonstration of the fact
that beauty, in all times and amongstall peoples, is 2 mere mat-
ter of taste; features which are adinired by one man being
regarded as hideous by another. Admitting that men are in
many cases influenced in their choice of a wife by mere external
appearances, we have to enquire whether © the consequent sclee-
tion during many generations of those women which appear to
the man of cuach race the most attractive, has altered the char-
acter, cither of the females alone or of both sexes.” Mr. Darwin
answers this enquiry in the afirmative, and though he adduces
no very strong evidence in support of this view, wesee no reason
for doubting its general correctness.  If, in fact, we admit that
wan is an animal at all, and no reasonable person would dispute
this proposition, we must admit that he is amenable to the
general laws which sovern the improvementof the various breeds
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of domesticated apimals, We canunot, thevefore, doubt but that
the tendeney of cach man to choose a good-looking wife, agcord-
ing to his standard of beauty, must in successive generations
have had the cffect of improving the personal appearance of the
women, and, through them, of the race in general. This admis-
sion, however, in no way carries with it the acceptance of any
belief that the fundamental characters which distinguish the
sexes, or which separate man from the monkeys, have been pro-
duced by any conceivable action of “sexual selection” of this
kind, acting through any coneeivable period.

Mr. Darwin next passes on to notice the causes which he con-
ceives to have interfered with or prevented the action of sexual
selection amongst savages. The only cause adduced by him
which demands our consideration, is what Sir John Tubbock has
politely termed ““communal marriages,” i. e. the state of things
in some savage tribes in which ““all the men and women in the
tribe are husbands and wives to cach other.” This state of
things is, of course, a complete bar to the existence of “sexual
selection,” and we may at once dismiss it, so far as this aspeet of
the question is concerned. There is, however, another aspect of
this subject upon which it may be well to make a few remarks.
Upon striet Darwinian principles such a habit as that of ““com-
munal marriage ” could never have been “ the original and uni-
versal form throughout the world,” unless it had been derived
by modification from habits and feclings existing in some pre-
human type of animal. But this is one of the numerous points
in which—paradoxical as it may seem—man really proves his
superiority over the brutes, by being worse than any beast. The
diseiples of Mr. Darwin’s school do not recognize that man’s sins
and vices, indeed his very capacity for doing wrong, raise him
immeasurably above the brutes that perish. Z%ey can do no
wrong, for they cannot transgress the laws of their nature; but
man can act in opposition to the dictates of his higher nature,
when he becomes, not worse than himself merely, but worse than
any apimal. The capacity to fall, however, is truly but a
measure of the capacity to rise; and man’s evils distinguish him
from the lower animals as mueh as his virtues. From this poing
of view, it is not difficult to shew that “communal marriage ”’ is
a strictly human institution, that it can never have existed
amongst the quadrupeds, and that it eannot, therefore, have been

Jproduced amongst the carly races of mankind by » modification
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or expansion of habits existing amongst the animals. Not only
is communal marriage an infinitely worse institution than any-
thing known to obtain amongst the mammals; but it would not
be difficult to show that its very existence depends upon the fact
that man, alone of all the mammals, is not limited to a particular
period of the year in which he courts the female. But Darwin-
ism fails to assign any adequate cause to explain how man should
in the first instance have come to depart from the ordinary rule
amongst animals in this very important respeet. On the other
hand, communal marriage is utterly opposed to all the feclings
which arc known to regulate the relations between the sexes
amoungst the higher mammals. ¢ With the existing Quadrumana,
g0 far as their habits are known, the males of some species are
monogamous, but live during only a part of the year with the
females, as seems to be the case with the Orang. Several kinds,
as some of the Indian and American monkeys, are strictly mono-
gamous, and associate all the year round with their wives.
Others are polyzamous, as the Gorilla and several American
species, and each family lives separate. . . . . . Again
other .species are polygamous, but several males, each with their
own females, live associated in a body, as with several species of
baboons.”  Upon the whole, therefore, Mr. Darwin concludes that
¢ communal marriage” never prevailed amongst the mammals in a
state of nature, or even amongst the primeval races of men, “if we
look far enough back in the stream of time.” It would appear,
however, that such an admission strongly militates against the
whole Darwinian hypothesis of the descent of man, If man be
descended from ‘some ape-like creature,” as Mr. Darwin asks
us to believe, it ought to be shown that the habits of man, at
any rate in his savage condition, are modifications of habits in
pre-human ancestors; and as suck ancestors are unknown to us,
wraces of such habits, to say the least of it, ought to be shown to
exist in the monkeys, since these areassumed to beman’s nearest
living relatives. But communal marriage, like so many of
man’s vices and degraded habits, is strietly human, and no
traces of such an institution can be shown to exist in any of the
mammals. Nay more, such ao insdtution is wholly foreign to
all the instinets of the brules, so far as these are known to us.
We may readily suppose that cach male quadruped (except
amocgst the mmonogamous species) would prefer having as many
wives as he could get; and hence we have no ditficulty, in
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understanding how various species of mammals come to be poly-

gamous. But polygamy stands on a totally different footing to

communal marriage. The possession by each male of many
_wives would certaivly be secured by communism; but this
recommendation of the system would be far more than counter-
balanced by the fact that each male has to undergo the trial of
knowing other males, his rivals, to be just as well off in this res-
peet, as he is himself. Judging from what we know of the habits
and instinets of wild animals, no male mammal would or could
endure this trial with patience; especially as the males are often
armed “with special weapons for battling with their rivals,”
and as they are limited to a short hreeding-season. Commmunal
marriage implies that each male should acquiesce in the success
of his rivals, in order that a similar license may be extended to
himself, and he may be permitted to pursue his loves in peace.
Bach male, on the other hand, amongst the mammals, resists, so
far as he is able, the successes of the other males; and we can
not, therefore, suppose that communal marriage, in our sense of
the term, ever occurs, or has oceurred, smongst the quadrupeds.
‘We are thus unable to trace in any mammal the commencement
of those feelings which render communal marriages possible
amongst men.

As regards the manner of action of sexual selection with man-
kind, there are only three points which may be noticed. In the
first place, sexual selection is said by Mr. Darwin to have acted
much more powerfully in very remote periods than at the pre-
sent day. We cannot sce that any adequate grounds exist for
such an assertion. Sexual selection, so far as it acts at all, must
be at least as powerful now as it ever was. Its action amongst
the most civilized natious has doubtless become infinitely complex,
but men select their wives, or wives select their husbands, just
as much as they ever did, and if sexual selection has any action
in modifying races, it cannot be less effective now than it used
to be, simply because the grounds of the selection have been .
changed. In the second place, it is a fallacy, so far, at any rate,
as civilized peoples are concerned, to suppose that the strongest
men necessarily leave the largest number of children. On the,
contrary, the notorious fact is that it is amongst the weaker
members of the community, and those both physically and
morally below the standard, that the highest ratio of multiplica-
tion is found. Not only does a certain amount or kind of phy-
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sical degeneracy predispose to rapid multiplication; but the
same classes of society in which the best examples of thismay be
found are just those in which early marriage is the rule, instead
of the exception. The strongest classes of the community,
therefore, certainly have no assured advantage over the weaker
and poorer classes, as regards the number of descendants likely
to be left by each. In the third place, Mr. Darwin belicves that
the characters of male animals have in the main been acquired
by “the law of battle,” in consequence of their having been
compelled to fight for their wives. If such had been the case
with man, however, the characters gained in this way must have
been chiefly, if not exclusively, mental. For, we have already
scen that the struggle between man and man, even in the savage
state, turns upon skill, ingenuity, cunning, and patience, far more
than upon mere brute strength; whilst man, alone of o1l the
higher apimals, has been endowed by nature with no special
weapons either of offence or defence. In fact, on Mr. Darwin’s
hypothesis, he is supposed to have early lost the few natural
weapons with which he commenced the battle of life ; a supposi-
tion very inconsistent with the theory of sexual selection.

Tinally, it only remains to add that the chief character of the
human race which Mr. Darwin proposes to account for by the
action of sexual selection, is the general hairlessness of his body.
It is admitted that natural selection, formerly so confidently
appealed to, cannot have metamorphosed man from a hairy into
a hairless animal; but it is now supposed that this change may
have been brought about by the constant scleetion by the males
of & hairy race of men of females in whom the hairy covering
became “small by degrees and beautifully less.” DMr. Darwin
thinks that there is “nothing surprising in a partial loss of hair
having been esteemed as ornamental by the ape-like progenitors
of man.” We can only say that we cansot agree with him in
feeling no surprise on this head; whilst we do not think that
the general evidence bears out his views as to the origin of man’s
hairless skin.
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ADDITIONAL NOTES ON THE TACONIC CONTRO-
VERSY.

By E. Buungs, F.G.S.

In the last number of this journal I stated that the error in
regard to the age of the Taconie racks, was corrected by the in-
vestigations of the Geological Survey of Canada. I now propose
to advance some further evidence in support of that averment.
The question was decided chiefly by our discoveries at Point
Levis, in May, 1860. .

A trilobite that had been collected in the Georgia slates, was
sent to me by Col. Jewett, in April, 1859. I considered that
its occurrence in that group of rocks, was very much in favour
of the views of Dr. Emmons. It is to this that he refers in his
letter, published in my former note, where he says, * I had for
years past looked upon the subject with a kind of indifference,
until you had expressed to Col. Jewett opinions fuvourable to
the existence of the lower rocks I had contended for.”

I did not publish my opinion, but when afterwards Prof. Hall
described and figured three trilobites from the same locality, I
sent his pamphlet to Barrande, and called his attention to them
as a group of primordial fossils, in a formation which was by the
principal geologists of America, considered to be of the age of
the Hudson River group. I saw that the facts could only be
esplained in one of two ways—either Dr. Emmons was right, or
the trilobites constituted a sort of a colony of primordial fossils,
in the Lower Silurian. The following are some extracts from
Barrande's letter in reply :

« Panris, 28th May, 1860.
« My Dear Sin,

« A short time ago I received your letter of the 25th April, and at
the same time the three Decades with two pamphlets, cquaily impor-
tant forme. * * *

« You will sec shortly, in the Bulletin my observations on the sub-
ject of Paradoxides IHarlani, which I consider as identical with Para-
doxides spinosus of Bohemia ; that opinion dates back to 1851. Being
then in London, at the British Muscum, they presented to me for de-
termination, a cast sent from the United States under the name of
P. Harlani. After having examined it, I was convinced that this

,cast had been made from a Bohemian specimen, which had been sent
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to the other side of the Atlantic, Y therefore thought myself right
in cfiacing the American name, and in substituting that of P. spinosus.
A short time afterwards I experienced the same illusion at the School
of Mines in Paris. You may perceive by this how evident it is that
these two forms are identical.

« After this fact, I think with you, that the opinions of our Ameri-
can confreres might well be modified. Besides you are aware that
my doctrine, often expressed, is that the local deposits of countries,
distant from each other, do not necessarily correspond exactly, one to
ome. ° * *°

« Nothing is more remarkable than the apparition of the three
Olenus of Vermont, described by J. Hall in the pamphlet which { owe
to your kindness. I demand of you, before all, if the figures are of
the natural size, because there is nothing said about it in the text.
The dimensions figured, greatly exceed those of the congeneric species
of the ancient continent. You have good reason certainly to consider
the apparition of these three species, in the Hudson River group, as a
fact analogous to that of my colonies. * * <«

«« These three Olenus reproduce certainly the forms, which appear
in Europe, only in the Primordial fauna. Consequently they would
constitute by themselves, the phenomena, of the re-apparition of a
genus heretofore considered as having become extinct with the prim-
ordial fauna. It would be a fact analogous to the Colonies, and I
would be happy to be able to cite it in the work which I am prepar-
ing upon that subject, and which I hope to publish soon. But before
placing that fact among those on which 1 found my doctrine, you will
perceive that it is indispensable for e to obtain a perfect security of
its reality. ¢ * *

« You will render me a great service, if you can send me the facts
which I have asked you for. If the three Olenus of Georgia represent
really a re-apparition of an extinct type, or a sort of a colony, that
fact would be very apropos for me, since it will show that on the new
continent the succession of organic beings has been subjected to
anomalics, similar to those which I have discovered in our old
Europe. Butif by chance, by some local accident, hitherto not per-
ceived, there has been an illusion, very conceivable, as to the age of
the Georgia slates holding the Olenus, it would simply be in America
a repetition of that which has taken place in England, in Spain, and
in Germany, as I have already related toyou. « =+ =

J. Bawranpe.”

The above is quite sufficient to prove, th:.c I had recognized
the trilobites to be primordial, before the pamphlet in which they
were figured was sent to Barrande. Prof. Hall had referred
them to Olenus, but I have been assured by several of the geolo-
gists who followed him, that he never intimated to them that the
fossils indicated a horizon lower than that of the Hudson River
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group. I was the first to point this out. I considered that the
evidence afforded by these trilobites was strongly in favour of
Dr. Emmons’ views, but did not amount to a perfect demonstra-
tion. They might constitute a colony, or something analogous
thereto. Hud no other evidence of the antiquity of the Georgia
slates ever been discovered, it is possible that their age might
still be disputed.

About the middle of May, 1860, before I had received Bar-
rande’s letter above quoted, and in fact before it was written,
the trilobites and other fossils in the limestone of Point Lévis
were collected. This discovery at once changed the whole aspect
of the question. Up to this time .the three trilobites of the
Georgia slates stood alone, but now a crowd of similar forms
came to their assistance. As these new fossils were partly prim-
ordial, aud in part Lower Silurian types, I assigned to them ' a
position about the horizon of the Caleiferous and Chazy forma-
tions.®* Tt was at first thought that those which occurred in a
peculiar white limestone might constitute a group distinet from
the others, and that they might represent some portion of a
strietly primordial fauno. It was afterwards found that this
group was connected with the others, and that the whole belonged
to one series.

On the 12th of July, 1860, I wrote to Barrande, and gave
him an account of our discovery. The following are some ex-

tracts from his answer:
« Panris, 19th August, 1860.
“ My DEear Six,

« Your letter of the 12th July last remained some days at Prague,
where it awaited me. I have received it, and hasten to inform you,
that I have vead it with the most lively interest and the greatest
satisfaction. The important discovery which you announce did not
surprise me, upon the whole, since, as yon hiave reminded me, I have
always hoped for it. I recognize a coincidence, so to speak, provi-
dential, between that manifestation of the primordial fruna in the
environs of Quebec and the moment when the question relative tu
the three Olenus of Vermont is about to arise.

* When Sir W. E. Logan first examined these rocks he thought
they were older than the Trenton. In his « Preliminary Report”
dated 6th December, 1842, he states “of the relative age of the con-
torted rocks at Point Lévis opposite Quebec, T have not any good
evidence, though I am inclined to the opinion that they come out
from below the flat limestone of the St. Luwrence” We now know

,that his first view was the correct one.



No.4.] BILLINGS—ON THE TACONIC CONTROVERSY. 463

@ Without knowing in detail, the forms of the primordial fauna
which you have collected, the only head of the Conocephalites, of
which you have sent me the engraving, suffices to show me, that
your appreciation of the ensemble of that fauna is exact. Besides I
am convinced, by all that I know of your works up to this time, that
your judgment is correct, and that you are net the man to permit
yourself to be led away by preconceived ideas. Therefore the dis-
tinction which you have cstablished between the three faunas; the
black slates, the white and the grey limestones constitute for me facts
which merit all my confidence,

« T think then as very rational all that you have said on the order
of succession, If the locality at Quebece, does not admit of the deter-
mination, in an evident manner, of the relative age of the three
faunas, by observation of their superposition, that which is the fun-
damental proof in palzontology as it is in stratigraphy, I think you
will discover some other locality, in which may be more clearly
decided that relative age.

« In the meantime we can only judge from the nature of the fossils.
As to those of the white limestone, such as you have recognized them,
they indicate clearly a stage of the primordial fauna. Whether that
stage is above or below that of the Potsdam, or whether it represents
the same horizon as the latter, is & question of secondary and local
importance, which probably will be solved in time. ‘There may be
several stages distinet from each other in America as in Sweden,
while I recognize only one in Bohemia. These ave only such diver-
sities as we may expect in countries distant from cach other.

¢ The fauna of the black slates, as you have described it in your
letter, consisting almost entirely of Graptolites with two Lingula, 2
Discina and a small trilobite, does not present a decisive character
like that of the white limestone. We cannot then, on the first view,
declare that it constitutes a stage of the primordial fauna. Butif
these black slates arc the same as those which have furnished the
three species of Olenus in Vermmont, there can be no hesitation, and
it will be necessary to recoghize also that fauna, in that schistose
mass. In that case, the occurrence of the graptolites, in such great
numbers on that horizon, would be & very remarkable phenomenon,
of which we have no example in other Silurian regions. 1t would be
necessary to recognize, in that fact, a new proof, of the remarkable
privilege of anteriority, which I have signalized for the zone of the
North, of which your country forms a part. As to the small trilobite
found in these slates, its dimensions calls forth the thought that you
may discover the metemorphoses (of trilobites) in that formation.

« The fauna of the grey limestone is well characterized as apper-
taining to the second fauna, as you have observed, for it presents the
ordinary genera of Trilobites, Cephalopods, Gasteropods, &c. The
presence of one species of 4gnostus, is also very natural, since that
Genus is found in other Silurian countries, just up to the superior
limit of the second fauna, for example, in Bohemia just in d 5.
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« 1 think you are acting wisely in studying with 1ime and all ne-
cessary care, all the elements of the question before asserting in a
positive manner, the order of the succession of these three fauna. As
there ave many savants interested in the debate which will infalla-
bly arise, when you publish your discoveries, it ir. very desirable that
your opinion may be so well founded that it may be inattackable,

« At all events, it is certain that the labours of the Geological
Survey of Canada, will throw a great light on the Geology of the
North of America, and in particular on the Silurian Epoch. Naturally,
that light will reflect on the ancient continent, and we will be per-
mitted to fix our ideas on bases more broad and solid, &c., &c.

J. BARRANDE.”

This letter proves that the age of the Point Levis fossils wag
determined by me before I had writien to Burrande about them.
It now became almost certain, that the trilobites in the Georgia
slates did not constitute a colony. Thiswas confirmed by strati-
graphical evidence, in 1861, by J. Richardson, who while making
some examinations for our Survey at the straits of Belle Isle,
found the fossils of the Georgia slates, in the undisturbed rocks
lying directly on the Laurentian. He also discovered them in
the same position, in Newfoundland, but in this instance with
other rocks holding the fossils of the Potsdam and caiciferous
above them. The above appears to me to be quite sufficient to
show, that the error relating to the Taconie rocks, was removed
by the investigations and discoveries of the Geological Survey of
Canada.

1o December 1860, Mr. Marcou, who took a very active iu-
terest in the investigation, published Barrande’s opinion on the
age of the Georgia slates. This I have always considered to be
equivalent to the publication of Barrande himself, as no doubt it
was authorized by him. According to the laws of priority, there-
fore, Barrande was the first to determine the horizon of this for-
mation on paleontological grounds, and I have on several oceasions
given him full credit for it. But by sc doing, I am not precluded
from showing what my own views were. I had previously recog-
nized that the fossils were primordial forms,and that either they
constituted a colony, or the rocks were older than the Hudson-
River group. .

American geology is indebted to Barrande for much greater
services. It was he that discovered that, as a general rule, rocks
holding trilobites of those types which we now call primordial,
lie below the Lower Silurian. It was by the application of
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this rule, or law of nature as it may be called, that met ouly the
age of the Taconic but also the age of the slates, at St. Johns
New Brunswick, and of the great series of rocks investigated by
Mr. Muwrray in Newfoundland were determined. The age of a
number of other deposites in the Western States and in the
Rocky Mountains has been decided by the same law.

ON SOME FOSSILS FROM THE PRIMORDIAL ROCKS
OF NEWFOUNDLAND.

By E. Bures, 1.G.5.

In Mr. Murray’s “ Report upon the Geological Survey of New-
founalaud for the year 1870,” the Primordial racks of the south-
casterly portion of the Island, are cstimated to have a thickness
of about 6000 feet. The upper 476 fect, constituting Bell
Island, in Conception Bay, a short distance from the eity of St.
Johns, hold a peculiar group of fossils, the exact age of which .
has not yet been determined. The species thus far collected,
consist entirely of Lingulee, Cruziana and fucoids. Among the
latter are fine specimens of several species of Fophyton, a genus
first discovered on this continent by Mr. Murray. The Zingule,
on a superficial examination, might be taken for those of the
Upper Potsdam of Wisconsin. They arve, however, specifically,
and two of them ave, perhaps, even generically, different. These
two ave distinguished by the remarkable convexity of the dorsal
valve. They have their ncarest representatives in some species
from the ¢ Budleigh Salterton Pebblc-bed” of Devonshire,
England. The pebbles of this latter formation, which hold the
Lingulee, arc supposed to have been derived from the * Armori-
cain sandstone” of Brittany, France, considered to be about the
base of the Lower Silurian. In Newfoundland, up to the pre-
sent time, true primordial trilobites have been collected, only in
beds, the highest of which are full 2000 feet below the lowest
strata of Bell Island.

I shall therefore deseribe the fossils of this Island as a distinet
division.

Vor. VI w No. 4.
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FOSSILS FROM GREAT BELL ISLAND.
Genus Eopruyron, Zorell.

Fie. 1. Fophyton Linnzanum? Torcll. Part of a slab of sandstone
with several fragments supposid to be of this species.

The only specimen I have access to at present, is a slab of
sandstone, about 15 inclies in length and 12 inches wide, on the
surface of which there are about thirty stems of the fossil. Most
of these lie across the stone in a direetion nearly parallel to each
other. They appear to have been, when perfect, slender, eylin-
drical, straight, reed-like plants, about three lines in diameter,
with the surface longitudinally striated; four strize upon an
average in the width of one line. Some of the stems, which
have been partially flattened by pressure, are coarsely grooved or
flated ; but when the surface of such is perfect, the fine strize can
always be seen on the large ridges and in the furrows between
them. When pressed quite flat some of the stems only exhibit
the fine strize. T cannot see that any of the stems are branched.
One of them, which is pressed flat, is bifurcated, but I think
this due to the pressure, which has split the stem inte fwo por-
tions.

I refer this species as above, because it is impossible to distin-
guish it from some of the figures of the Swedish form. As it
occurs above the Paradoxides beds, while the Swedish specimens,
have as yet, only been found below, it is most probably a dis-
tinet species.

EopruyTON JUKESI, spee. nov.

In this species the stems are uine lines in diameter, cylindri-
cal, straight or slightly flexuous. They are longitudinally stria-
ted, but the surface of the specimens examined, are not suffi-
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ciently well preserved to exhibit the dimensions of the strize. It
is separated from the former principally on account of its much
greater size.

ARTHRARIA ANTIQUATS, gen. and spec. nov.

T1c. 2. Part of a slab of sandstone with Arthraria antiquata.

The fossils for which the above generic and specific names are
proposed, are small eylindrical bodies, with usually an expansion
at each end, giving the form of a dumb bell. Those that I have
seen, are from six to nine lines in length, and from the manner
in which they are grouped upon the surface of the stone, they
appear to me to be segments of a jointed plant. Similar forms
occur in the Clinton formation.

Fi16. 3. Lingula Murray:.
4. Lingulella? affinis, venteal valve.
5. L spissa, « ventral valve; . dorsal valve; ¢, side
view of both valves.

Lincura Murrayr, spec. nov.
Fig. 3.

Shell elongate, sub pentagonal ; front margin straight or gently
convex for & space cqual to about two-thirds the width in the
middle; anterior angles rounded; sides somewhat straight or
very gently convex and parallel for two-thirds the length, then
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converging to the apex, wherc they meet at an angle of between
seventy and eighty degrees. In one of the two specimens col-
lected, there is a flat margin on cach side one-sixth the whole
width of the shell. Between these two flat margins the remain-
der of the shell is gently convex. In the other specimen this
central space is slightly convex in the anterior part of the shiell,
but on approaching the beak it becomes an angular roof-shaped
ridge. The shell is thin, black and shining with obseure fluctua-
ting, concentric undulations of growth, and with very fine, obs-
curely indicated, longitudinal striz.
Length nine lines; width five lines.

LINGULELLA ? AFFINIS, spec. nov.
Fig. 4. '

Ventral valve elongate, conical or acutely triangular. Apical
angle about 45°. TFront margin gently convex in the middle,
rounded at the angles; sides nearly straight, uniformly converg-
ing from the anterior angles to the beak. Surface with very
fine longitudinal strice, about ten in the width of one line.

This species is founded upon the single specimen of a ventral
valve above figsured. The upper two-thirds is partly worn away
in the middle, leaving only the outline in the stone. It appears
to have been, when perfect, gently convex, the rostral portion
near the beak semi-cylindrical. Length about thirteen lines,
width nine lines.

The dorsal valve has not been identified.

LINGULELLA ? SPISSA, spec. nov.
Fig. 5,2, b, c.

Shell sub-pentagonal, or sub-ovate, length and width about
equal, sometimes strongly veotricose. Dorsal valve with the
front margin straight or very gently convex for about two-thirds
the width in the middle; anterior angles rounded ; sides straight
or slightly convex and sub-parallel until within one-third or one-
fourth the length from the beak, then converging to the apex,
where they form an obtuse angle which varies from 100 to about
110 degrees. This valve is generally very convex, sometimes
almost hemispherical, the outline on aside view is rather abrupt-
ly elevated in the rostral third, depressed convex for a short °
space in the middle, and then more gently descending to the
front margin. Most of the specimens of this valve are eight or
nine lines in length, and about the same in width.
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The shell which is supposed to be the ventral valve of this
species, is gently convex, with usually a somewhat flat space
extending from the front margin upwards towards the beak.
The apical angle appears to be from 90 to 100 degrees. Shell
very thick, of a lamellar structure, dark brown or nearly black,
and, sometimes, where exfoliated, of an ashy grey colour. Sur-
face with a number of obscure undulations of growth and with
fine longitudinal strize, about ten in the width of one line.

CRUZIANA SIMILIS, spec. nov.

Fi6. 6. Cruziana similis ; g, the median groove; r, 7, the ridges at
the sides.

The specimens are from twelve to fiftcen lines wide, divided
along the middle by an angular groove, and bordered on each
side by a narrow ridge, about one line wide. The space on each
side between the median groove and the marginal ridges, are
moderately convex and crossed obliquely by numerous irregular
raised lines, with furrows between them. These lines usually
have the form of a gentle sigmoid curve, sometimes extending
quite across, but are often crowded together in a somewhat con-
fused manner, still preserving the general oblique direction.
Upon an average there arc about ten lines in the length of half
an inch. The marginal ridges are sometimes longitudinally
striated.

"This species has been heretofore referred by me to (. semi-
plicata, Salter, but although closely allied, none of our specimens
agree exactly with the figures of the British species.

Besides the above siz species, many of the beds of sandstone
of Great Bell Island, are covered with several species of Palwo-
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phycus and other forms allied to Fophyton and Cruziana. To
deseribe these Would require further collections. Tn the upper
strata there are yet two or three new species of Lingula, of
which we have only fragments.

FOSSILS FROM THE MENEVIAN GROUP.

Below the strata of Bell Island, there are about 2000 feet
cobsisting of sandstones and slates, in which no fossils have been
found except a few fucoids. These with the Bell Island rocks
may represent the Middle and Upper Lingula Flags. They are
immediately underlaid by about 2000 feet of slates, sandstones
and lime tones, holding fossils which prove them to he of the age
of the Lower Lingula Flags, or the Menevian . group of Salter
and Hicks. Fossils in some of the beds are abundant but very
imperfect. The following are all that are sufficiently well pre-
served to admit of description.t

OBOLELLA ? MISER, Spcc. nov.

Shell small, transversely broad ovate, nearly- circular, width
slightly greater than the length. Ventral valve strongly convex,
depressed conical, greatest elevation at about onc-third or one-
fourth the length from the hinge line. 'The latter appears to be
straight and about one-fifth the width of the shell. In the apex,
or the most clevated point of this shell, there is an irregularly
cireular aperture or depression. The dorsal valve is less convex
than the ventral but more uwniformly so, the greatest elevation
near the centre; beak apparently curved down to the level of the
hinge line.

Surface to the naked eye apparently smooth, but when magui-
fied showing very fine concentric strie. The width of the largest
specimen of the dorsal valve seen, is about one line; length a little
less. This species occurs at Chapel Arm, in Trinity Bay.

Mr. Davidson bas figured and described® under the name of
0. saggitalis, Salter, a species from the Menevian group, North
Wales, which is closely allied to this, the only difference, (so far
as can be made out without comparison of specimens) being, that
the Hnglish species is about double the size of ours. As I un-

* On the carliest forms of Brachiopoda hitherto _discovered in the
British Paleozoic rocks; by, Thomas Davidson, Esq., F.R.S., Geolo-
gical Magazine, Vol. 5, No. 7, July 1868.



No.4.] BILLINGS—FOSSILS OF NEWFOUNDLAND. 471

derstand Mr, Davidson, what appears to be an aperture, in the
apex of the ventral valve, is not truly such, but an impression
made in the cast of the interior by a tubercle on the inside of the
shell,

STRAPAROLLINA REMOTA, Spec. nov.

F16. 7. Straparollina remota, a, view of the spire; oblique view of
anterior side.

Shell small hemispherical, spire depressed and rounded in out-
line, height 2 to 3 lines, width 3 to 4 lines, whorls about three,
suture deep. The whorls are nearly uniformly rounded, more
narrowly so on the upper side close to the suture, and also on the
basal side. On a side view the minute apical whorl is scarcely
at all seen; the next below it is clevated about half its own
diameter above the body whorl. In a specimen 4 lines wide, the
width of the aperture is about 1% lines, as nearly as can be deter-
mined from ar individual partly buried in the matriz. Surface
nearly smooth.

Oceurs at Smith's Sound, Trinity Bay.

8

Fi6. 8. Hyolithes excellens. In these diagrams, =, represents the
rate of tapering on the ventral side; b, the transverse section. The
-dorsal side of 4 is too broadly rounded.

HYOLITHES, EXCELLENS, spec. nov.

Shell usually about two inches in length, tapering at_the rate
of between four and five lines to the inch. The ventral side is
nearly flat or very gently convex; the lateral edges narrowly
rounded, in some specimens rounded angular; the most project-:
ing parts of the.sides ure at about one-third the height;. above
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this the sides arve gently convex, the dorsum more narrowly
rounded. The shell is thin, nearly smooth with very fine obscure
strize, about ten in one line, The strize curve forwards on the
ventral side, forming an are the height of which isequal toabout
one-third the width of the shell. On crossing the lateral edges
the strize curve backwards, until they reach the most projecting
part of the sides, then cross up and over the dorsum at a right
angle. On a side view the shell is gently curved upwards on
approaching the apex.

A speeimen 24 lines in length on the ventral side is 8% lines
wide and 6 lines in depth at 20 lines from the apex.

Oceurs in the red limestone at Smith’s Sound, Trinity Bay.

T16. 9. Agraulos socfalis. The head without the moveable checks.
The glabella is too distinetly defined in this figure.

Fi6. 10. " strenuus.,

AGRATLOS SOCIALIS, spec. nov. Fig. 9.

Head (without the moveable cheeks) semi-elliptical or conieal,
width at the base « little greater than the length. gently convex.
Glabella conical and (including the triangular projection back.
wards from the veck-segment) about two-thirds the whele length
of the head, neck-turrows all across but obscurely impressed ;
neck-segment with a triangular projection backwards, terminating
in u short, sharp spine. Fixed checks geutly convex; frout mar-
«in sometimes with a portion in front of the glabella thickened.
Eyes of moderate size and situated on u line drawn across the
hiead at about the mid-length, distant from cach other about the
Iength of the head.  Surface nearly smooth.

In small perfect specimens no trace of glabellar furrows can be
scen, but in some of the large ones four or five obscure furrows
are exhibited.

The largest specimen scen is six lines in Jength and seven in
width. It ocours at Chapel Arm, Trinity Bay.
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AGRAULOS STRENUUS, spee. nov. Fig. 10.

Head (without the moveable checks) irregularly quadrangu-
lar, broadly rounded in front. Glabella rather strongly convex,
corical, variable in its proportional length and width, either
smooth or with several obscure impressions on vach side repre-
senting the glabellar furrows; neck segment with a strong trian-
gular projection backwards; neck furrows all across but usually
obscurely impressed. In some specimeus the front of the head
aas a thick, convex marginal rim separated from the front of
the glabella by a narrow groove. In others this rim is scarcely
at all developed. The eyes, shown by the form of the lobe,
appear to have been semi-annular and about one-tbird the length
of the head. The surface appears to be smooth. The following
are the dimensions of the best preserved specimen :

Length of the heud including the large posterior projection, 6
lines; width of the convex marginal rim, 1 line; width of the
groove between the rim and the front of the glabella, % of a Jine;
length of the glabella including the projection, 53 lines; width
of the glabella at the posterior margin, 3 lines; width of the
fixed cheek from the ceatre of the edge of the cye-lobe to the
side of the glabella, 2 lines. A line drawn across the head at 2%
lines from the front margin, would pass through the anterior
angles of the eves.  The length of the eye appears to be nearly
2 lines.

As above remarked, this species varies somewhat in its pro-
portional length and width, and hence the dimensions, above
given, would not be found to be exactly paralielled in all the
speeimens.

Occurs in the grey limestone of Topsoil Head and also in the
pinkish limestone of Brigus, Conception Bay.

AGRAUGLOS AFFIN §, spec. nov.

This species is closcly allied to . sociulis and is of the same
size but differs in the following respects. The glabella is broader
and with the sides gently convex. The eyes are semewhat
nearer the sides of the glabella. The whole of the anterior por-
tion in front of the glabella is convex. The dorsal furrows arc
more distinetly impressed all around the glabella.

It oceurs at Branch, St. Mary’s Bay.
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Genus CONOCEPALITES.

This genus hasbeen used as a general receptacle for a number
of groups which, according.to several authors, constitute distinct
genera.  Although it has been found very convenient, there has
lately sprung up a disposition to dispense with it altogether. I
have no doubt but that this will be done, and I shall therefore
dispose of our species as follows.

SOLENOPLEURA COMMUNIS, spee. nov.

Glabella conical, convex, abou? two-thirds the whole length of
the head, about one-third wider at the neck-furrows than at the
front; on a side view considerably elevated above the fixed
cheeks: neck-furrow well defined all across; neck-segment.
thickened in the middle and hearing a small tubercle.  The
fixed checks are strongly convex but not so prominent as the
glabella.  The dorsal furrows are deeply defined all avound the
glabella.  The front margin has a strong rounded rim. separ-
ated from the front part of the checks by a narrow, but distinet,
groove; between the groove and the front of the glabella. there
is a gentle depression, which separates the anterior angles of the
fixed checks.  The eyes are small; situated a little in advance
of the mid-length of the head, distant from the side of the gla-
bella a little less than half the length of the head, and are con-
nected with the front of the glabella by an obscure ocular fillet.
Surface with a few scattered tubereles, just visible to the naked
eye, and between these numerous minute tubercles only scen
when magnified.

The glabella exhibit traces of two or three obseure furrows on
cach side. Liength of the kargest head collected five lines.

Qceurs at Chapel Avm, Trinity Bay.

16, 11, Anopolenus vennstus., 12. Puradoyides teaellus,
ANAPOLENUS VENUSTUS, spec. nov.
Fig. 11,
Description—Glabella conves, most clevated in front, obscure-
ly angular along the median line widest at the anterior third of
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the length; sides gently concave in the posterior two-thirds, and
slightly diverging from cuch other forwards; anterior third and
front uniformly rounded. Neck segment with the margin con-
vex and projecting backwards, an obscure tubercle, or rather.an
angular elevation in the middle, neck furrows all across. There
are four glabellar furrows; of these, the po:torior is strongly
marked and extends in a nearly straight line all across; the
next two are linear, slightly impressed, extend inwards about
one-third the width of the glabella and are gently curved back-
wards, but still almost at right angles to the sides. The anterior
furrow 1is short, extends inwards about one-fifth the width of the
glabella, and curves backwards at an angle of about 45° to the
sides. The dorsal furrow around the glabella is very shallow.
The fixed cheeks are triangular, vearly flat, with a small eleva-
tion, close to the extremity of the posterior furrow. Front of
the head with a moderately convex marginal rim, almost in
contact with the glabellu or sepurated therefrom by a narrow
space. The eye-lobe starts from a point close to the side of the
«labella and just opposite or a little behind the short frontal
furrow, and runs with a gently sigmoid curve (at first convex
outwardly, and then concave) backwards and ouiwards to the
posterior marginal furrow, which it reaches at 2 distance from
the sides of the glabella, about equal to the length of the neck
segment. The facial suture leaves the side of the glabella a
little in front of the anterior furrow, aud runs outwards, nearly
at a right angle, but with a gentle convex curve, to the margin.

The surface is covered with finc rippled strize.  These on the
marginal rim are irregularly parailel with the margio; on the
glabella they curve around the front, but further back, and on
the neck segment they have a rudely longitudinal direction,
curving outwards in crossing over the glabellar lobes.

Length of the head of the largest specimen examined, 6
lines; length of the glabella, including neck segment, 5 lines;
width of glabella at the neck segment, 3 lines, at the front
pair of furrows, 3% iines; width of the posterior margin of the
fixed check 3 lines; length of the eye lobe, 4 lines.

When compared with the species figured by Salter and Hicks
the following differences become apparent:—.dA. Henrict, Salter,
has the eye lobes with a gently uniform curve outwards. In
1. Sultert, Hicks, the eye lobes are also convex and the glabella
proportionally longer, while the neck furrow ¢“is the only onc
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continued across.” (Hicks.) A. impar, Hicks, has the flexuons
eye lobes of our species, but the marginal rim is more decidedly
in contact with the front of the glabella, while the two median
pairs of furrows extend fuither inwards.

Occurs at Chapel Arm, Trinity Bay.

PARADOXIDES TENELLUS, Spec. nov.
Fig. 12.

Descrip* on.—Glabella clavate, convex, most clevated at the
anterior third of the length, front and sides in the anterior half,
rounded, becoming sub-parallel in the posterior half. Neck seg-
ment strongly elevated in the middle. where there is situated a
small tuberele, neck furrow extending all across. There are
four glabellar furrows, of which the posterior cxtends across but.
is very indistinetly impressed in the middle; the next two in
advance extend inwards about one-third of the width of the
glabella, while the small onc'in front. is somewhat shorter. The
furrows are all nearly at a vight angle to the longitudinal axis,
and about equidistant from cach other. The anterior margin of
the head, is bordered by a narrow convex rim, which is separated
from the front of the glabella by a flat space, varying in width
from once to thrice its (the rim’s) width. The fixed cheeks are
subtriangular and nearly flat. The anterior extremity of the
eye lobe is situated at a point nearly opposite, but alittle behind,
the anterior furrows, and is close to, but vot in contact with the
side of the glabella.  The lobe is slightly sigmoid, its posterior
extremity opposite the last glabella furrow. The dorsal furrow
is distinetly impressed along the posterior half of the glabella
but obscurely marked in front.

The surface is minutely granular.  Tn all of the three speci-
mens collected there is a small straight rounded ridge, which
runs from the front of the glabella to the margin. Tt is situated
cxaetly on the median line.

Of this species we have three specimens of the glabella, two of
which retain portion of the fixed cheeks and show the form of
the cye.  The largest is three lines in length, including neck
segment and front margin.

Occurs at Chapel Arm, Trinity Bay.

. PARADOXIDES DECORUS, Spce. nov.

Description.—The form of the glabella of this species is nearly
the same as that of P. tencllus but the glabellar furrows are
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somewhat different. The posterior pair seem to be entirely dis-
connected in the middle and the next two pairs are rather more
curved. The marginal rim of the front of the head, seems to be
close up to, and in contact with, the front of the glabella. The
surface is ornamented with minutely corrugated, raised lines
which, in some places, anastomose so as to present an irregu-
larly reticulated appearance. This at once separates the species
from P. tenellus, the surface of which is minutely granulated.
The surface of A. roustus is somewhat like that of this species,
but the raised lines are more distant, and besides the posterior
glabellar furrow extends all across. The length of the most
perfect glabella examined is about thirteen lines. Only three
fragments, (all of the glabella) of this species occur in the col-
lection. Form of the eyesand of all other parts unknown.
It occurs at Chapel Arm, Trinity Bay.

Genus IpmipEA, gen. nov.

Fia. 13. Iphidea bella; ventral? aspect.

Of this genus we have no specimens showing the internal
structure, but the external characters seem sufficient to separate
it from any described generic group. The ventral ? valve of
I. bella, is conical, strongly elevated at the beak, hinge-line nearly
straight, posterior angles narrowly rounded, sides and frout nearly
uniformly rounded, forming rather wmore than a semi-circle.
Posterior side with a large false area, and a convex pseudo-deiti-
dium, the width of which at the hinge line is nearly one-third
the whole width of the shell. The dorsal valve is semi-circular,
moderately convex most elevated at the beak. The hinge-line
appears to be straight. The form and structure of the posterior
side, (such as the area, foramen, deltidium, &ec.,) cannot be made
out from the specimen, owing to its imperfection. The surface
is covered with fine conecntric strize, which in the ventral ? valve
are continued around on the area. Of these strice there appear
to be from 15 to 20 in the width of one line, their size varying
somewhat in different parts of the specimen. There are also
few obscure radiating strice.  'Width of ventral valve, 7 lines;
length, 5 lines; height, 2 liues.
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In the specimen above figured there is an aperture in the beak,
but in another there is no appearance whatever of a perforation.
This genus resembles Acrotreta, but differs therefrom in haviog
a large convex deltidium. It seems to be also closely allied to
Kutorgina. The shell whieh I have described under the name
of Ololus Labradoricus belongs to this genus.

1. belle was found by T. G. Weston, in a boulder of limestone
associated with numerous fragmentary trilobites, of primordial
age, near Trois Pistoles below Quebec. A closely allied species
of the same genus occurs in the primordial limestone at Topsail
Head, Conception Bay, Newfoundland.

FOSSILS IN THE HURONIAN ROCKS.

AspiprLLa TERRANOVICA, nov. gen. and spec.
13

u“ m‘

M\}\\\!

; ‘\\\ aw '
5 I x l\l |

14

Fic 14 Aspidelle terrancvica, two specimens on a small slab of
stone, slightly restored.

These are small ovate fossils five or six lines in length and
about one-fourth less in width. They have a narrow ringlike
border, within which there is a concave space all round. In the
middle there is a longitudinal roof-like ridge, from which radiate
a number of grooves to the border. The general aspeet is that
of a small Chiton or Patella, flattered by pressure. It is not
probable, however, that they are allied to either of these genera.

Associated with these are nwmerous specimens of what appear
to be Arenicolites spiralis, a fossil that occurs in a formation
lying below the primordial rocks in Sweden. These fossils wete
first discovered by A. Murray, Esq., F.G.S., in 1866. Other
specimens were collected by Capt. Kerr, R.N., Mr. Howley and
Mr. Robertson. .

They occur near St. Johns, in the Huronian. A more de-
tailed description will be given hereafter.
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STENOTHECA PAUPER, Spec. nov.

Description.—Shell small, conical, with the apex incurved,
laterally compressed. Aperture ovate, elongated in the plane in
which the curvature of the apex occurs. Surface with four or
five small engirdling convex ridges. Length of aperture about
1% lines; width about 1 line; height of shell about 1 line.

Qccurs in the red limestone at Bridgus, Conception Bay.

In the Quar. Jour. Geol. Soc. of May last, Mr. Hicks has de-
seribed and figured, under the name of Stenotheca cornucopia, 2
small shell which is evidently congeneric with this. To the same
genus should perhaps be referred the shell known as Metoptoma
rugosa of the Lower Potsdam ? of New York.

SceENELLA RETICULATA, gen. and spec. nov.
Description —Shell small, almost uniformly depressed, conieal ;
apex ceutral or nearly so; an obscure earina extending from the
apex down one side to the margin. Aperture nearly circular,
apex very slightly incurved towards the side opposite the earina.
Surface reticulated with fine radiating and engivdling strie, just
visible to the naked eye. Diameter of the aperture of the largest

specimen collected, 3 lines; height of the apex, 2 lines.
Oceurs at Topsail Head, Conception Bay. .
Species resembling this have been heretofore referred to Cupu-
tus, Metoptoma, &e., to which, however, they do not belong. For
the present I propose to refer those with a strongly corrugated
surface to Stenotheca, and the others with a smoother surface to

Seenella.
(T be Continued.)

WHAT IS TRUE TACONIC?
By Pror. James D. Daxa.

The true use of the term Taconic should be learned from Prof.
Emmons’s first application of it when he made his formal an-
nouncement of the © Taconic system.” In his final New York
Geologieal Report, 4to.. 1842, the rocks so-called are those of the
Taconic mountains, on the borders of Massachusetts and New
York, together with the quartaite, Jimestone, and slates adjoining
on the cast,* and not the slates far west of these mountains; §

» Professor Emmons opens the subject of the « Taconic System »
in his final Report (1842) by saying that it extends north through
Vermont to Quebee, and south into Connecticut; but the only rocks
he describes as the rocks of the system are those of Berkshire County,
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moreover the slates, the rocks of the mountain, were the typical
beds, and not the quartzite. Hence, if there are any Taconic
schists or slates, those of the Taconic range are the rocks entitled
to bear the name, being Taconic geographically, and Taconic by
the earliest authoritative use, Prof. Emmons the authority.

Prof. immons, in his Agricultural Report, subsequently pub-
lished (in 1843), announced the Primordial beds of Bald Mt.
(near Canaan Four Corners, in Columbia Co. N. X.), as Taconic
also; but this did not make them so. He referred to the Taconie
the Black slates of northern Vermont, since shown to contain
_ primordial fossils; he searched the country north and south for
other Taconic rocks, and found them as he thought; and he sct
others on the search, not only in this country but over the world.
But all this has not changed the fact that the true Taconic beds,
if' any are such, are those he first so announced; and that the
Test, so far as they ave of differént age from these, younger or
older, have been dragged into the association without reason.
The Taconic roeks of Berkshire aud of the counties of New York
Just west, always bore the most prominent part in his later de-
seriptions of the Taconic system.

The error on the part of Prof. Emmons, in referring beds of
other ages to the Taconic system, is not surprising, consxdermn
the dlfﬁcultle.s in the case. But it was no less an error; and
his name as a backer cinnot make the wrong right.

Geologists now regard the slates of Taconic Mt. and the lime-
stone, also, as of Lower Silurian age, butlater than the Potsdam
sandstone.  Logau refers them to the Quebec group. Whatever
the period of the slates, or slates and associated limestones, to
that period properly pertains the term Zaconic.—Amer. Naturalist.

Massachusetts, and their continuation westward into New York.
These are the typical rocks on which the system was founded. On
plate xi. four figures representing sections across this particular re-
gion are given. The only Vermont observations are contained in the
only other section on the same plate represénting a section from Lake
Champlain to Richmond, Vt., through Charlotte. No descriptiou of
the rocks of this section is to be found in the text of the volume.

t In figure 4 of plate xi. (referred to in the preceding note) repre-
senting a section through Graylock, the « Taconic slate” stops just
west of Berlin, Rensselaer County, New York, the slates on the west
being put down ‘as « Hudson, River shales,” and in figs. 2 and 3, the
boundary is near Petersburg, north of Berlin, The extension of the
Taconic to the Hudson River appears first in Pref. Emmons’ Agricul-
tural Report, published in 1843.
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