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ART. IIL—On the Track of an Animal lately found in the Pots-
dam Formation; by Sir W. E, Loaan, F.R.S.*

(Read before the Natural History Society of Montreal, June, 1860.)

THE Potsdam sandstone is recognized in Canada and New
York as the base of the Lower Silurian series. As far as we
are certain of the formation in the province it rests unconform-
ably upon the Laurentian series; but on the north shore of Lake
Huron, the Huronian series supports unconformably a sandstone
which has been supposed to be Potsdam ; as no fossils, however,
have been met with in it there, its equivalence is somewhat
doubtful, particularly as the superior fossiliferous rock into which
it passes, appears to be of the Bird's-eye and Black River group.

Mr. Barrande in a paper communicated to the Geeological Soci-
ety of France about a year ago, compares the Potsdam formation
with the Primordial Zone, and appears disposed to unite it with
the strata marked by Paradoxides near Boston in Massachusetts,
and Placentia Bay in Newfoundland, the first locality yielding
Paradozides Harlani which he identifies with his P. spinosus, and
the latter Mr. Salter’s P. Bennetiz, and probably other allied gen-
era and species. But while no well ascertained Primordial spe-

* From the Canadian Naturalist, Aug. 1860,
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cies have been met with in the Potsdam of Canada and New
York, the formation appears in Canada to be rather allied to the
strata above than those below it.*

In the Potsdam of Canada and New York, independent of
fucoids, the number of species of which the forms have been either
wholly or partially preserved is only three. Two of them are
Lingule, named by Hall L. prima, and L. antigua; and while
these so far resemble one another that they might by some pa-
leeontologists be considered varieties of one species, we in Cana-
da have a Lingula (L. Belli of Billings,) in the Chazy, which
might almost be considered another variety of the same species,
the peculiarity of them all being the length and sharpness of the
beak. In Canada there is also found in the Potsdam, the im-
pression of the spire of alarge flat Pleurotomaria, which so strong-
ly resembles the spire of P. Laurentiana (Billings) of the Caleif-
erous, that they can scarcely be distinguished. In addition to
these upward affinities in the only preserved form, there are beds
of passage between the Potsdam and Calciferous formations, in
which the strongly marked distinctive lithological characters of
the two are well preserved, and at St. Timothy on the Beauhar-
nois Canal those beds of the inter-stratification which are allied
to the lower rock are occasionally marked by Scolithus linearis
(Hall), supposed to be ancient worm-holes, by which the Pots-
dam is characterised in many parts.

Immediately beneath these beds of passage are the celebrated
foot prints of Beauharnois, to which Professor Owen has given
the name of Protichnites. Since these were described by Owen,
nothing has been discovered to throw further light upon the
forms of the animals which made these impressions; but in thin-
ning a large specimen with some of the tracks on it, for the pur-
pose of placing it in the museum of the Geological Survey, it
was ascertained that the surface on which the traces were im-
pressed must have been subject to the ebb and flow of a tide.
The surface on which the tracks are impressed and the one im-
mediately beneath, shew ripple-mark ; the next in succession
which is about an eighth of an inch below, shews wind-mark, in
a number of sharp and straight parallel ridges from two to four
inches long and an eighth or a quarter of an inch wide. These
characterize a considerable surface, and are precisely similar to
the marks so familiar to every person who has examined blown
sand. The surface must thus have been alternately wet and dry,
and the organic remains of the formation being marine, we have
thus pretty clear evidence of a tide.

Proverbially unstable as water is, the mean level of the sea,
that is the point which is half-way between high and low water,

* Since this paper was read two species of Orthoceras and an Ophileta have

been discovered in Canada associated with Lingula antiqua, in the Potsdam Sand-
stone. The trilobite Conocephalites minutus (Bradley) has also been since desecribed.
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is supposed to be the least changeable level on the face of the
globe, and taking it to be now pretty much as it was during the
Lower Silurian period, we establish the means of knowing ap-
proximately how much the position where the tracks are found,
1s higher than it was when these were impressed, the limit of er-
ror being the number of feet which would represent the differ-
ence between the ebb and flow of the sea in the locality, or per-
haps not more than fifty feet. We have thus a bench-mark to
test the rise not only of these strata at Beauharnois, but of their
equivalents, wherever else they may be met with.

Finding that this ancient sand bank was exposed at the ebb
of tide we naturally look out for some coast to which it was
related. The Potsdam sandstone terminates some twenty miles
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One-thirtieth natural size,

to the north at a very low angle against the foot of the Lauren-
tide hills, which rapidly rise up 500 or 600 feet above the Silu-
rian plain. There is little doubt that we have in the flank of
those hills the ancient limit of the Lower Silurian sea, the shore
of which is thus traceable from Labrador by the northwest, to
the Arctic Ocean, a distance of 3,000 miles. But though we



20 W. E. Logan on an Animal Track

have thus evidence of a Lower Silurian dry land and can scarcely
suppose that it was wholly destitute of vegetation, we have not
yet discovered any certain drifted vestige of its plants along
many hundred miles of its coast.

The crustacean which impressed the tracks at Beauharnois
must have been a littoral animal, tracks of which have now been
found in several places nearer than Beauharnois to the marginal
limit of the sea to which it belonged. These localities are St.
Ann, Vaudreuil, Presqu’ile, Lachute, and St. Elizabeth, and they
were last year observed in the neighborhood of Perth. In the
last locality they are associated with a new and remarkable de-
scription of track, for the discovery of which we are indebted to
my friend Dr. James Wilson of Perth, who sent me specimens
of it in the month of November last.

The largest of the specimens was between two and three feet
long by a foot wide, and the track upon it so singular that I
became desirous of obtaining a greater extent of the trail. For
this purpose, in the beginning of December, I sent Mr. Richard-
son to Perth, where he was guided to the quarry by Dr. Wilson,
and shewn the bed in which the tracks occur.  The quarry, ot
which the strata are nearly horizontal, is about a mile from the
town, and with the aid of Mr. Glyn, the proprietor, Mr. Rich-
ardson obtained in fragments, a surface which measures about
seventy-six square feet. 'To obtain this required a good deal of
patience, for there was half a foot of snow on the ground, and
from under this it was necessary to remove between two
and three feet of rock in order to reach the bed. The rock is a
fine grained white sandstone simi- 2,
lar tothat in which the Protichnites
occurs at Beauharnois, and of that
pure silicious character which is
so well known to belong to the
Potsdam formation wherever it is
met with, The tracks are im-
pressed on a bed which varies in
thickness in different parts from
one eighth of an inch to three
inches. When the upper bed was
removed, large portions of the
track-bearing bed came away
with it, and it was necessary to
separate the layers. This was
done by heating the surface with
burning wood placed upon it, and
then suddenly cooling it by the ;
application of snow. This of SapAnirues sy
course cracked and destroyed the thin bed with the impressed
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tracks, but it left the mould of them on the underside of the
upper bed, and by plaster casts from this we have obtained the
true form of the original tracks.

These tracks consist of a number of parallel ridges and fur-
rows something like ripple marks, which are arranged between
two narrow continuous parallel ridges, giving to the whole im-
pression a form very like that of
a ladder, and as the whole form
is usually gently sinuous it looks
like a lagder of rope. The sur-
face obtained shews six different
trails, (fig. 1,) the longest of which
is about thirteen feet, but they
are all of the same breadth, and
they may all have been im-
pressed by one and the same ani
mal. The breadth of the trails
is about six inches and three-
quarters to the outer sides of |
them.

The transverse ridges and fur-
rows are sometimes straight (fig. |
2,) and sometimes curved (figs.
3,4,5) When straight and reg-
ular they measure about an inch
and three-quarters from the mid-
dle of one furrow to that of the
next. The height of the ridge is
usually from one and a half to
two lines, and from the highest
part of the distance to the middle
of the furrows is about an inch
and a quarter on one side and
half an inch on the other, thus
giving to the ridge a sharper
slope on the shorter side. The
tops of the ridges, and the bot-
toms of the furrows are somewhat
rounded.

Though the transverse ridges
are occasionally straight, (fig. 2,) they are in general either
slightly or considerably curved (figs. 8, 4, 5,) and when so, the
chord of the curve is seldom quite at right angles to the direc-
tion of the parallel side ridges, one end of the chord in the
greatest obliquity observed being as much as two inches and a
half in advance of the other (fig. 8). The height of the curve
above the chord is sometimes as much as an inch and three

One-fifth nat. size.
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quarters. It is often somewhat pointed, and the highest part is
not always in the middle between the parallel side ridges (fig. 4).
The concave side of the curve is always on the steeper side of
the tranverse ridges.

There runs along the track a ridge intermediate between the
two parallel side ridges, (figs. 3, 4,5), and though it is not so
conspicuous as these, it is seldom altogether wanting, but ap-
pears to be, most obscure when the transverse ridges, or rounds
of the ladder, are straight. This intermediate ridge does not
keep parallel with the side ridges, but occasionally runs in sinu-
ous sweeps from within an inch and a half of one side (fig. 5) to
the same distance from the
other ; sometimes, however, it
runs nearly parallel with the
sides for a considerable distance,
either in the middle or some-
what on either side of it. In
one of the tracks there is in
the course of the intermediate
ridge a sudden dislocation of
an inch and a quarter (fig. 3
towards the top,) on the oppo-
site sides of one of the trans-
verse ridges. The course of
the intermediate ridge appears
in general to coincide with the
successive most salient parts of
the transverse ridges when these are curved, but this is not al-
ways the case (fig. 4). The 5.
intermediate ridge appears Eff}
most conspicuous where it
crosses the transverse furrows,
yet its crest or line of summit
seems to undulate with the
ridges and furrows, though not
to so great a degree.

The inner flanks of the side
ridges appear to be continuous-
ly even surfaces, making an
angle of 155° with the plane
of the intermediate spaces, and
against these sloping flanks the
surface of the fransverse undu-
lations form a decided, though
very obtuse set of angles, just
like waves rolling along an
inclined plane in the direction = :
of its strike. The side ridges One-fifth nat. size.
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are rounded at the top, and while their exterior flanks are more
precipitous than the interior ones, they swell out opposite to
each transverse furrow, thus giving to the side ridges a beaded
or knotted aspect, each bed of the series standing opposite a far-
row. The highest part of these lJumps is about three lines above
the bottom of the furrows, and about a line and a half above the
surface on which the track is impressed.

My naturalist friends to whom I have exhibited the speci-
mens, appear disposed to consider the tracks those of some spe-
cies of gigantic mollusc, and I am given to understand there is
now living some small molluse, whose track presents a series of
transverse ridges and furrows, without, however, the longitudinal
ones. From the resemblance of the track to a ladder, the name
groposed for it is Climactichnites Wilsons, the specific designation

eing given in compliment to its discoverer, Dr. Wilson.





