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WHITE.] EQUISETINE £—CALAMARIZ—CALAMITES, 21

mens, which are all isolated. But another specimen from the same locality has three
stems, two of which appear to originate from an inclined stock resembling a frag-
ment of Calamites, as if they were attached to it like branches, while another grad-
ually narrowed to a point or to a sharply obconical base, bears rootlets and merely
touches the stock by its point, in the same way as are represented by the young
shoots derived from a horizontal branch in Grand’Eury’s Fl. Carb., Pl. 1, Fig. 2.
In all the specimens observed without connection to a parent stock, the basilar point
of the stem is a small blunt mamilla, smooth or without any trace of fracture or
point of attachment, and the radicles are diverging all around the conical base.
Lesquereux’s description was based on specimens 13-4° in diameter.
The figures! show the tubercles to be low down on the coste of the
root-bearing portion, sometimes near the middle of the shorter inter-
nodes and covering a considerable portion of the costae. The specimens
figured are in the cabinet of Mr. R. D. Lacoe, of Pittston, Pennsylvania.
Two specimens identified and labelled by Prof. Lesquereux as Cala-
mites ramosus are at present in the fossil plant collection of the U. S.
National Museum. Both purport to come from Ottawa, Illinois. The
rock is a coarse and rather soft sandstone, somewhat stained by iron.
Both fragments agree fairly well with Lesquereux’s figures. The larger
specimen, an impression about 10°™ long and 6°™ wide, shows neither
the full width of the stem nor the extreme lower part of it. It presents
five nodes, the lowest segment being about 1}°® in length, the highest
about 3. The tubercles are large, circular, and near the tops of the
ribs. The rows of pits, apparently on the nodes, marking the origin of
the rootlets, seem as represented in the Coal Flora, Figs. 1, 2, the num-
ber of pits nearly equaling the number of ribs of the segment. A fracture
of the rock shows the filamentous appendages illustrated in Fig. 2.
The tubercles are larger at the lower nodes. The second specimen is a
cast, about 10°= long, of the contracting base of the stem, but does not
include the tip. It remains partly embedded in the rock and is some-
what tlattened, but nearly three-fourths of its circumference is exposed,
indicating a diameter of about 5™ at the top and 23 at the bottom of
the fragment. Five articulations are seen, the highest 23°= in length,
the lowest 8==, It resembles Fig. 3 of the Coal Flora. A portion of
the cast not compressed shows the low ribs finely striated, the distance
being the same as in undoubted stems of this species. It also shows
the two vascular bundles marking by their creases the borders of the
furrows. The ribs are mostly flat in the upper part of the fragment,
but become round and prominent in the lower portion. The upper
tubercles are large, well developed, and often protruded. This protru-
sion has in places been very great, as is distinctly shown by their hav-
ing been broken off, sometimes at a distance of 2»m from the rib, the
stout stump lying twisted obliquely aside, so that in a few cases they
overlap halfway across the next rib. Smaller scars, usually indistinct,
can be sometimes seen at the bottoms of the larger coste. No append-
ages corresponding to the pits seen in the impression in hand, or in

10p. cit., PL xcm, Figs. 14,
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Zenker’'s Galium sphenophyllotdes (1833), changed by Gutbier to Annu-
laria® before Brongniart had defined his species. But as Brongniart
neither described, figured, nor made reference to any description or
figure, we can only agree with Zeiller that his name can not stand.
Locality.—McClelland’s shaft, near Belleville; and Hannam’s shaft,

near Carterville.

SPHENOPHYLLUM Brongniart. 1822,

Concerning the relations of the genus Sphenophyllum, which for
more than half a century has been the subject of discussions, from
various points of view, in which a large number of paleontologists
and botanists have taken part, a strong disagreement still prevails.
The rapid progress made in studying the internal structure of the
Carboniferous flora, with its attending startling and revolutionary
discoveries, has strongly affected the classification of many of the
Paleozoic groups, including the Sphenophylla. The general characters
of the internal structure of Sphenophyllum have been described by
many authors. As to matters of detail and interpretation there yet
remains much difference of opinion. In their general structure they
seem to be intermediate between the Calamarie and the Carboniferous
Tycopodiacece. Renault, whose extensive researches in the internal
structure of the coal measure flora is of the highest value, refers the
genus to the Rhizocarpee, on account of its organization, foliage, and
fructification, which he considers to be heterosporous. Zeiller considers
it a distinet family, midway between the Calamites on the one hand
and the Lepidodendra and Sigillarie on the other. Schenk and Van
Tieghm regard it as standing nearest to the Lycopodiacee by reason of
its structure and the position of the sporangia on the spike, while
Williamson, the distinguished present representative of a succession
of fossil plant histologists, insists on its affinities to and union with
the great family of the Calamarie through its intimate relations, as he
interprets them, with the Asterophyllites. Going still further, Stur,
referring to the dimorphism appearing among the living FBquiseta,
regards Sphenophyllum as the heteromorphous macrospore-bearing
branches of the Calamites, the Asterophyliites being the homomorphic
branches.

In the continuity of the ribs, without alternation at the joints, Sphe-
nophyllum resembles Bornia, the prototype of the calamarian family;
and such a tendency to continuity in the ribs and farrows ‘appears in
Calamites ramifer and others of the older species of this genus. The
bifurcation of the nerves also has its prototype in the same genus, as
has been abundantly described and illustrated by Stur from excellent
material in the Culm flora. Its articulated stems, with furrows and
ribs and the pluri-nerved leaves in verticils at the joints, remove it

—

11sis v. Oken, 1837, col. 436,
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Fronds bifurcated into two unequal divisions above a naked axis,
each division or primary pinna ovate or triangular, acute; priwary
rachis thin, terete flexuose-geniculate, bordered by narrow lamine;
secondary pinng alternate, at right angles to the rachis or oblique,
lanceolate; tertiary divisions or pinnules alternate, the lower ones
subpalmato-laciniate, the upper ones diminishing by fewer laciniz,
becoming more pinnately dissected; lacinie equal, sometimes forking,
linear, acute, each segment traversed by a single nerve.

This rare species is represented by five specimens, all showing the
geniculate bordered rachis, and the peculiar delicate subpalmately
divided pinnules, whose form, size, and arrangement are especially
characteristic. The rachises of the secondary pinns are less genicu-
late than those of the primary pinnz, and are bordered by a narrow
lamina, which is distinctly seen decurring from and uniting the con-
stricted subpedicellate pinnules. The latter are rather distant and
distinet, seldom overlapping, the lowest ones nearly at right angles to
the rachis, the upper ones becoming more oblique. The larger pin-
nules appear, at drsi glance, palmatifid, but the mode of division is
sympodially dichotomous or divaricate, as is seen in those higher up
on the pinne, the latter becoming more elongated, with fewer lacinize,
there being less forking in the upper pinnules. A good indication of
the habit of these pinnules is seen in PL I, Fig. 2, the larger figures
failing to give the true aspect of the arrangement of the segments and
their form. Near the apex of the pinne the pinnules become merely
bifid or even simple. While the laciniz or ultimate segments vary
much in the same pinnules, they are, relatively, of nearly uniform size
in all parts of the frond, the larger ones averaging about 4= in length
and but little over 4™ in width. The nervation is fairly clear. The
rachises of the smallest pinn® are rounded and generally slightly de-
curring at their junction with the larger rachis.

The specimens in hand agree well with the figures given by Kidston
in the Radstock flora' and Fig. 1 on P1. XXXV of Stur’s Schatzlar ferns,?
as well as with the original illustration by Germar and Kaulfuss.> As
to the specimen figured by Stur, Fig. 1, PL. xxvIII in the above-men-
tioned work, and some of those published by Heer,* I am inclined to
believe, with Kidston, that they may belong to Diplothmema furcatum
and Sphenopteris bifida L. & H., respectively, while the other fragment
figured by Heer’ under this name seems possibly referable to Diploth-
mema subgeniculatum.

Relations.—Diplothmema geniculatwm is said to differ from D. sub-
geniculatum by the smaller size, the more divided fronds, and the more

! Trans. Roy. Soc. Edinb., xxxm1, 1887, PL. xx1, Figs. 1, 1a, 1b, p. 346.

2 Carbon-FL. d. Schatzlarer Sch., p. 297.

3 Ueber einige merkwiirdige Pflanzenabdriicke aus der Steinkohlenformation. Nova Acta Acad
C. L. C. Nat. Cur., vol. Xv, pt. 2, 1831, p. 224, PL LxV, Fig. 2.

¢ ¥1. Foss. Arct., vol. 1v, No. 1, PL I, Figs. 7, 8, 10.

5 Op. cit., Fig. 9.
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largest basally constricted pinnules, in which it is strong, depressed,
and minutely punctate below, diminishing above by finer branches,
arching slightly and branching repeatedly in passing to the margin,
where the very slender and slightly flexuous nervils count about thirty-
five to the centimeter; nerves of the basal pinnules of the pinns more
or less flabellate from the broad entering band of nerves at the base,
forking, and passing, arched, to the lateral margins, nearly straight
towards the top; fructification unknown.

The fern described above is represented by over seventy-five speci-
mens, all preserving the same characters of pinnation and nervation.
The more distinctive features are the obtuseness of the secondary pinnase,
which usually end in large, broad, terminal pinnules, and the oblong,
or elliptical, or oval lateral pinnules, always rounded above, not lobed,
except in the case of the lowest pair of each pinna or the largest forms
becoming pinnatifid, when they are lobed at the base, and large oval
above, as seen in Pl 1, Fig. 7; the broadly, more or less distinctly
orbicular-bilobate form of the lower pair of pinnules, seen in PL 1, Figs.
5, 7, the upper lobe of the lower pinnule often elongated and rarely
lobed again, the lower lobe more or less auriculate, and overlapping
the primary rachis; and the nervation, more or less flabellate from one,
two, or more principal nerves diverging from the rachis by a curve,
rather strong at the base and diminishing in size and distinctness, so
that the nervils are very fine, rarely becoming observable.

The specimens are preserved brown. The broad, flat rachises cov-
ered, in portions, by a thin, somewhat shiny brown lamella and bor-
dered in the upper part by a narrow, decurring wing, dichotomize be-
low, thus indicating their position in the group Mariopteris. From the
appearance of the pinnules under the lens I suspect that they may be
minutely pubescent. The presence of large fragments of rachis, over
3em in diameter, similar to fragments seen with Mariopteris muricata
from Alabama, associated with the foliage of and probably belonging
to our species, may be coustrued as indicating a very large size for the
fern. The nervation of the larger oblong pinnules is much like that
seen in the larger pinnules of Mariopteris (Pseudopecopteris) speciosa
(Coal Flora, P1 L1, Fig. 1) except that the nerves are closer and the me.
dian nerve dissolved sooner in larger branches.

It is only after much hesitation that I refer our specimens to Mariop-
teris (Pseudopecopteris) decipiens, a species which, to judge from the
descriptions and figures, is either extremely polymorphous or quite ill-
defined. None of the specimens described have the pinnules so oblong
and distinet as seen in my specimens. The one figured in the Geology
of Pennsylvania and copied by Lesley in the Dictionary of Fossils,
showing the pinnatifid pinnules, is lobed much higher and more irreg-
ularly than the Missouri plant, as seen in PL 1, Fig. 5, PL 11, Fig. 2,
the latter preserving the tendency to a large broad terminal pinnule
characteristic of all my specimens. In the latter the nerves entering

the lobes are frequently not joined in one, like those of the Pennsyl-
Bull. 98——4
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1869. Sphenopteris (Jymnogrammides) irregularis Sternb., Schimper, Traité, I, p. 378.

1877. Diplothmema (Sphenopteris) obtusilobum (Brongn.) Stur, Culm-FL, II, p. 124
(230).

1877. Diphlothmema (Sphenopteris) irregulare (Sternb.) Stur, Culm-Fl., II, p. 124
(230). 1885: Stur, Carbon-FL Schatzlarer Sch., I, p. 296.

1879. Pseudopecopieris irregularis (Sternb.) Lesquereux, Coal Flora, atlas, pl. LI,
Figs. 1-3, 8 #; text (1880), p.211.

1884. Pseudopecopteris obtusiloba (Brongn.) Lesquereux, Coal Flora, III, p. 753.

1885. Diplothmema obtusilobum (Brongn.) Stur, Carbon-F1. Schatzlarer Sch., I, pp.
296, 354, P1. xxV, Figs. 8a-c; Pl. xxvb, Fig. 1.

1890. Diplothmema irregulare (Sternb.) Stur, Sandberger, Jahrb, d. K.-k. geol. Reich-
sanst., XL, pp. 84, 87, 90.

Fronds tripinnate or quadripinnate below; rachis strong, flat, naked,
striated, slightly undulate below, becoming more flexuous towards the
tip; primary pinne broad, lanceolate, acute, pinnatifid to near the
extreme apex; secondary pinne at right angles below, becoming
oblique above, alternate, distant, contiguous or slightly imbricated,
linear-lanceolate, acute, straight or curved, those in the middle and
lower portions of the primary pinna provided with pinne of the third
order, those above bearing reduced tertiary pinne or pinnatifid pin-
nules, those still nearer the top being provided with large, broad,
rather triangular-ovate pinnules, divided into 3-5 more or less deeply
dissected, round-obtuse lobes; secondary and tertiary rachises narrow,
more or less distinctly flexuous to correspond to the insertion of the
pinna or pinnules, but sometimes appearing nearly straight, sulcate
above, rounded on the lower side, finely and evenly striate, bordered
by narrow laminee; tertiary pinnee distinct, alternate, usually close,
sowmetimes distant, or even overlapping, the lower ones at a right angle
to the secondary rachis, the upper somewhat oblique, 12-22m® Jong,
5-12mn wide, more or less acutely pointed, provided with 2 to 5 pairs
of alternate, sessile, or broad pedicellate, balf-round, ovate, or reni-
form and dilated, usually more or less distinctly trilobate pinnules,
generally close or slightly imbricated, those in the lower part of the
frond more distant, slightly decurrent; surface of the pinnules coria-
ceous, curved backward somewhat near the border, and marked between
and paradlel to the nerves with close, minute striee; margins apparently
thickened and traversed on the upper side by a narrow furrow or gutter;
pinnules of the upper secondary pinna broad, more or less deeply dis-
sected into three, sometimes four, broad, rounded or truncate-rounded,
or obovate lobes, the lowest pair of the pinnules of the pinne subpal-
mately divided into four to six lobes, one or more of the divisions some-
times elongated, those pinnulestoward the top of the pinnz becoming less
distinetly lobed and approaching the proportions of those borne on the
tertiary pinnee; primary nerves originating at a narrow angle and curv-
ing outwards, dichotomizing, the secondary nerves forking and curving,
indistinct, to the border; fruectification unknown.

Although much difference of opinion exists as to the basis of the
separation of Sphenopteris obtusiloba and Sphenopteris trifoliata, no two
authors agreeing on the lines of distinction between those species,
most paleobotanists, including Zeiller, Kidston, Renault, and the late
Dr. O. Feistmantel, are agreed that the forms described by various
writers as Sphenopteris obtusiloba and Sphenopteris irregularis are only
different portions of the same fronds. The identity of Andrd’s speci-
mens described as Sphenopteris irregularis with Brongniart’s Sphenop-
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the lobes apparently spring directly from the mid-rib; fructification
unknown.

In the third volume of the Coal Flora,! Prof. Lesquereux describes
two types under the name of Pseudopecopteris nummularia (Gutb.)
Lesq., remarking that the description of the specimens in hand did not
agree entirely with the descriptions and figures of the European au-
thors, and suggesting that they might represent one or even two new
species, one type including the plants from Clinton, Missouri, and Can-
nelton, Pennsylvania, the other having been found at Campbell’s Ledge
at Pittston, Pennsylvania, and in strata of nearly the same age in
Arkansas. Finding the specimens in the collection to be apparently
identical with others now in my hands from Clinton, Missouri, I was
led to conclude that these represented the second or Clinton-Cannelton
type of Pseudopecopteris nummularia, although this type is obviously
different from Gutbier’s type of Sphenopteris nummularia, which has
been referred by some authors to §. obtusiloba, or from Heer’s figure,?
which is accepted by others as a good species. From specimens from
Cannelton and Pittston, kindly loaned me by Mr. Lacoe, the difference
between the two types of Lesquereux is seen to be quite distinct. The
Pittston plant is most like the figure given by Heer. As to the other
type, Mr. Lacoe informs me that Prof. Lesquereux, in a manuscript
note, observes that the Cannelton plant is ‘“certainly a species different
from that of Campbell’s Ledge.” No name for the new species is given
in the Lesquereux manuscript now in the hands of Mr. Lacoe, which it
is earnestly hoped may be published at an early date. Being unable
to identify it with any other described species, I have dedicated it to
Mr. Lacoe, who has done more than any other to promote the study of
the Paleozoic flora of the United States, and to whom I am greatly in-
debted for counsel and for the use of specimens in the preparation of this
paper. There is but little difference between the specimens from Clin-
ton and Belleville and those from Cannelton, except that the former
are usually rather more open, with the midrib somewhat thinner, tend-
ing in some cases towards flexuosity. The nervation in the Cannelton
plants is obscure on account of the roughness of the epidermis, which
often simulates a close venation, and which has led the artist to draw
the nervils too close in the detail of the Cannelton pinnule.

Among the many closely related or resemblant species assigned by
various authors to Sphenopteris, Hapalopteris, Oligocarpia, Hymeno-
phyllites, and Renaultia, Sphenopteris Lacoei is quite easily distin-
guished by the size of its pinnules, which are rather acute, contracted
at the decurrent attachment and narrowly bordering the rachis, de-
currently lobed, the lobes entire, the lower ones cuneate below, trun-
cate-rounded above, the succeeding ones narrower, becoming more
united, ovate, the apex obtuse, passing into confluence with the very
small, ill-defined terminal pinnules.

'P. 751, PL. cin, Figs. 1-3.
2F1. foss. Helv., P1. x1v, Figs. 6, 6b,
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1838. Pecopieris Brongniartiana Presl, in Sternberg, Versueh, 11, 7 u. 8, p. 160.

1848. Cyatheites plumosus (Artis?) Goeppert, in Bronn, Index pal®ont., p. 365.

1869. Cyathocarpus dentatus (Brongn.) Weiss, Foss. F1. jiingst. Steink., p. 86.

1869. Pecopteris ( Cyatheites) dentata Brongn., Schimper, Traité, 1, p. 508.

1877. Senftenbergia dentata (Brongn.) Stur, Culm-Flora, 11, p. 187 (293).

1877. Senftenbergia plumosa Stur, Culm-Flora, 11, p. 187 (293). 1885: Stur Carb..
T'l. Schatzlarer Sch., vol. 1, p. 92 (pars), PL LI, Figs. 1, 2, 3. )

1883. Dactylotheca dentata (Brongn.) Zeiller, Ann. Sci. nat., [6] bot., XVI, pp. 184,
207, Pl. 1x, Figs. 12-15. 1884: Zeiller, Ann. Soc. géol. Nord, X1, p. 206. 1888:
Zeiller, F1. foss. Valenciennes, p. 30, Figs. 16a, b. 1890: Zeiller, F1. foss.
Antun et Epinac, 1, p. 21, Figs. 17a, b.

1885. Senftenbergia acuta (Brongn.) Stnr, Carb.-Fl. Schatzlarer Sch., 1, p. 96, PL. L1,
Figs. 4, 5. .

1886. Pecopteris (Dactylotheca) dentata Brongn., Zeiller, F1. foss. houill. Valenciennes,
atlas, Pl. xxvI1, Figs. 1, 1a, b, 2, 2a-e; PL. xxVI1, Figs. 1, 1a, b, 2, 2a, 3, 3a,
4; Pl xxvui, Figs, 4,5, 5a; text (1888), p. 196. 1890: Zeiller, F1. foss. Autun
et Epinac, 1, p. 66, P, 1xa, Figs. 3, 3a.

1887. Dactylotheca plumosa (Artis?) Kidston, Radstock Ser., p. 381. 1886: Kidston,
Cat. Pal. Pl. Brit. Mus., p. 128. 1889: Kidston, Trans. R. Soc. Edinb., vol.
XXXV, 2, No. 10, p. 409. 1890: Kidston, Proc. Roy. Phys. Soc. Edinb., X, pp.
368, 375, 386.

1887. Dactylotheca plumosa var. dentata, Kidston, Radstock Ser., p. 382.

Fronds large, tripinnate, quadripinnatifid below; primary rachis
large, 5-12" wide, finely trichomatose; secondary rachis 1-5™ broad,
grooved on the upper surface and finely punctate; primary pinns
alternate, at right angles or oblique, often reflexed in the lower part
of the frond, usually overlapping slightly, 33-11 ™ apart, oval-lance-
olate, 18-50¢m, or more, long, 34-12°» wide at the middle, somewhat
contracted at the base, the sides of the larger ones parallel in the
middle portion, and tapering to a sharp point above; secondary pinna
alternate, 6-12™* apart, usually overlapping somewhat, the upper ones
oblique, the middle nearly at right angles, the lower ones often re-
flexed and shorter, often flexuous, linear-lanceolate, the larger ones
24-6¢» long, 5-25™ wide, tapering to an obtusely acuminate point;
pinnules alternate, more or less triangular, somewhat arched, generally
obtusely pointed or rounded, sometimes acuminate at the tip or appear-
ing oblong, somewhat oblique, sessile, contiguous and slightly connate
at the base, those in the middle of the secondary pinna 35== long, av-
eraging about 2™™ in width at base, the margins generally more or less
reflexed so as to make them appear sharply triangular, the laminse
arching between the nervils, either entire or with a few rounded, usually
indistinct lobes; the lower basilar pinnule of each secondary pinna
generally shorter and lobate, sometimes appearing auriculate; pinnules
towards the top of the secondary pinna gradually becoming confluen,
passing to the entire or slightly lobed apex of the pinnz; pinnules of the
lower secondary pinnz near the base of the frond, 5-13mm long, 2-4m=
wide, pinnatifid, or perhaps pinnate, the divisions being about 1f=m
long and 1»™ wide, the uppermost secondary pinnae with pinnules pe-
coming united and passing into primary pinnules, pinnatifid below
in rounded lobes, the succeeding ones crenulate, then entire; nerves
usually quite distinet, the median nerve passing to the top, but very
slightly, if at all, decurrent, emitting nervils at a wide angle, the lower
nervils forking, the upper ones simple, those of the large pinnatifid pin-
nules giving off other simple nervils in the lower lobes.
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art,! Stur,? and Zeiller.* One large fragient of the basal portion of a
primary pinna shows the pinnules delicate and slender as in P. delica-
tula,* though I do not venture to refer it to that form.

Although it is believed by many authors that the type of Artis’s
Filicites plumosus® is specifically identical with Brongniart’s Pecopteris
plumosa Artis sp., and that Artis’s name has therefore priority over P.
dentata Brongn., the incompleteness of Artis’s description and figure and
the indistinctly indicated fructification near the margin, differing from
that seen in P. dentate (P. plumosa Brongn.), render the evidence too
uncertain, as it seems to me, to warrant such a conclusion, and I am
disposed to follow Zeiller in retaining P. dentata for the present. Filici-
tes plumosus Artis seems to be represented in form, nervation, and fruc-
tification by the Pecopteris (Aspidites) silestaca of Goeppert. ®

The fructification of Pecopteris dentata worked out by Zeiller from
abundant silicified material constitutes the type of the genus Dactyl-
otheca.” It consists of exannulate ovoid sporangia, separate from
one another, obtuse at the base, 0.5-0.75m2 long, 0.2-0.25== broad,
tapering to an acute apex, each sporangium lying on oue of the ultimate
nervils of one of the lower pinnules, the apex pointing toward the
border.

The Aphlebice, which, in spite of their ecaducity, are frequently found
attached to the rachis near the origin of the primary pinne of this spe-
cies, have been observed by Fontaine and White, Stur, and Zeiller.
They have been described as oval in outline, lying close to the rachis,
often obscuring it, deeply pinnatifid in close linear lobes, the lower ones
themselves pinnatifid, with surface finely striate and apparently cov-
ered with fine hairs. A few such aphlebian fragments were found in
the collection, but none are attached to rachises with other pinnules,
One large rachial fragment from Clinton resembles the Aphlebia filici-
forinis found by Geinitz® on the rachis of Pecopteris dentata Geinitz (non
Brongn.). \

Lclations.—Pecopteris dentata differs from P. penneformis by its sul-
cate and rather more strongly punctate rachis, its pinn® larger and
more flexaous, and its pinnules more triangular. P. pennaformis is de-
scribed as having the secondary nerves simple or forking but once, the
laming folded upwards in sharp ridges between the nervils, and the
fructification apparently in two rows of round dots, one on each side of
the midrib. Pecopteris acuta Brongn. has its rachis rather smoother,

\P. plumosa, Histoire, Pls. 0XXt, oxx11, Figs. 3, 4, and P. dentata, Pls. CXXIII, CXXIV.

% Senftenbergia plumosa, Foss. F1. Schlatzlarer Sch., 1, P1. L1, Figs. 1,2, 3, and §. acuta, Figs. 4,5.

8 FL foss. houill. Valenciennes, Pls. xxvI, xxvII, Figs. 2, 3, 4.

4 Brongniart, op. cit., P1. cxv1, Fig. 6. Zeiller, op. cit., P. dentata, var. delicatula, P1. xxvi. Figs. 5, 5a.

5 Antedil. Phytol., Pl. XvIL

6Systema, p. 364, PL. XxXVII.

7 Ann. Sci. Nat. [8], Bot., Xv1, 1883, pp. 184, 207, PL 1%, Figs. 12-15. F1. foss. houill. Valenciennes, 1888,
pp. 30,198, PL XXV, Figs.2,2a, d. FL foss. Autun et Epinac, 1890, p. 21, Fig.17a, b, p. 67.

8 Verst. Steink. Sachsens, p. 26, P1. xxv, Fig. 11.
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much like P. cyathea. Itis possible that the specimens forming the
basis of Lesquereux’s description! may be referable to P. lepidorachis
or P. cyathea, both of which have been referred by many authors to
P. arborescens. Renault and Zeiller have with reason, as it seems to
me, separated them as species, after an examination of the original
types together with new material, with concise and distinct definitions.

In the entire collection, containing over one hundred and fifty speeci-
mens belonging to this species, I have not seen any fragments referable
to P. arborescens. My specimens are apparently identical with those
in the museum collection labeled by Lesquereux as belonging to P.
aspidioides. But P. aspidioides, characterized by Brongniart as having
contiguous elliptical-oblong pinnules, distinct to the base, with simple,
oblique nervils, and as differing from P. arborescens only in its greater
size, longer, obtuser pinne, and less truncated pinnules, is generally
regarded as belonging either to P. arborescens, to which the above
author regarded it as very closely related, or to P. cyathea, the agree-
ment of the figures being quite close. Since the name Pecopteris aspid-
ioides can not therefore be retained and employed to designate our
species, o new name can be more appropriate than that of the great
student and elaborator of the American coal flora.

Relations.— Pecopteris Lesquereuxii differs from P. arborescens by its
much broader pinns with the apices more obtuse, the pinnules usunally
more than double the length of those of the latter species, not distinet
at the base, more often slightly apart, sometimes slightly decurring in
the smaller pinnules, gradually rounded, not truncate-rounded, at the
tip, the nervils sometimes branching once irregularly in the larger
pinnules, the upper division occasionally branching again in the largest
pinnules, generally curving more or less to the border. P. ¢yathea has
its pinnules contiguous, separate to the rachis, often reflexed, shorter
proportionately, unequal in length, the margins often curved back-
ward, the sporangia in pairs or fours. P. lepidorachis has the rachis
strongly punctate, its pinnules contiguous, distinet to the base, the
nerves always forked below the middle. P. hemitelioides, whose form
ours resembles closely, has its rachis rougher, the pinnules rather
broader proportionately, usually separate at the base, and all the
nerves simple. P. Candolliana is easily distinguished by its pinnules
contracted and distinct at the base, the margins ususully rolled back,
frequently so as to give it a contracted appearance in the middle, and
by the nerves always forked. P.Monyi and P. venulosa have the pin-
nules more rapidly tapering, shorter proportionately, those contiguous
at the base becoming separate above, the midrib of the larger pinnules
more decurrent, and but few of the nervils forking once in the larger
pinnules, the former species having a thinner median nerve, while the
latter has the median nerve thickened near the base.

Locality.—~MecClelland’s shaift.

1Coal Flora, 1, p. 232.
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dentata Lx. and Neuropteris laciniata Lx. by its thinner, more delicate
texture, and from the former by its margin, fringed instead of jagged
toothed. The small pinnules differ from Neuropteris flexuosa and Neu-
ropteris heterophylla, to both of which this species is closely allied, by
its pinnules distant and its nervils fewer than in the latter and more
distant than in either.

Locality.—Found in fragments of pinne and distorted pinnules from
MeClelland’s shaft and Hannam’s shaft.

NEUROPTERIS SCHEUCHZERI Hoffm,

1826, Neuropteris Scheuchzeri Hoffmann, in Keferstein, Teutschland, IV, p. 157,
Pl. 1b, Figs. 1b-4. 1840: Jackson, Rept. Geol. Agricult. Surv. R. 1., 1839,
p. 288, Pl. v, Fig. 10. 1857: Kimball, F1. Appal. Coal Field, p. 9, PL 1,
Fig. 1. 1869: Schimper, Traité, 1, p. 434. 1887: Kidston, Radstock Ser.,
p. 356, Pl. xxi11, Fig. 1, 1a, 2.

1830. Nevropteris Scheucheeri Hoffm., Brongniart, Hist. vég. foss., p. 230, PL. rxmm,
Fig.5. 1882: Zeiller, in Barrois, Terr. anc. Asturies, p. 559. 1886: Zeiller,
FL. foss. houill. Valenciennes, atlas, Pl. xr1, Figs. 1, 1a, 2, 3; text (1889),
p. 251.

1830. Nevropteris angustifolia Brongniart, Hist. vég. foss., p. 231, P1. Lx1v, Figs. 3, 4.

1830. Nevropieris acutifolic Brongniart, Hist. vég. foss., p. 231, P1. 1x1v, Figs. 6, 7.

1832. Neuropteris cordata Brongn., Lindley and Hutton, Fossil Flora, 1, p. 119, P1.
XLI. 1847: Bunbury, Quart. Jour. Geol. Soc. London, 111, p. 423, P1. xXI,
Figs. 1, 1la—f. 1853: Newberry, Annals Sci., 1, No. 9, p. 106. 1865: (?)
Goppert, Foss. FL. Perm. Form., p. 100, P1. x1, Figs. 1, 2. 1878: Dawson,
Acad. Geol., 3d ed., p. 446, Fig. 166b. 1880: Lesquereux, Coal Flora, p. 91
(pars). 1888: Dawson, Geol. Hist. Pl., p. 126, Fig. 51b. 1889: Lesley,
Dict. foss. Penn., 11, p. 452, figure.

1836. Morton, Amer. Jour. Sci., xx1x, Pl x1, Fig. 26.

1838. Neuropteris amgustifolia Brongn., Foster, N. Jahrh. f. Min., p. 535. 1862:
(?) Geinitz, Dyas 11, p. 139, Pl. xxvII, Fig. 9. 1869: (%) v. Roehl, Foss.
F1. Steinkohlen. Westphalens, p. 33, PL x1v., Fig. 7. 1870: Lesquereux,
Geol. Surv. I11,, IV, p. 467. 1879: Lesquereux, Coal Flora, atlas, Pl. v,
Figs. 2, 3, 6, 8, 10, 11; text (1880) p. 89. 1880: Fontaine and I. C. ‘White,
Permian Flora, p. 17. 1883: Lesquereux, 13th Rept. Geol. Surv. Ind., Pt.
2, p. 52, PL x, Fig. 1. 1884: Lesquereux, Coal Flora, III, p. 734. 1889:
Lesley, Dict. foss. Penn., IT, p. 451, figure.

1847. Neuropteris cordata Brongn., var. angustifolia, Bunbury, Quart. Jour. Geol.
Soc. London, 1, p. 424. 1866: Dawson, Quart. Jour. Geol. Soc. London,
XXII, p. 154,

1854. Neuropteris hirsuta Lesquereux, Boston Jour. Nat. Hist., VI, No. 4, p. 417.
1857: Lesquereux, Geol. Surv. Ky., III, p, 534, 556, Pl v1, Fig. 4. 1858:
Lesquereux, Geol. Penn., II, p. 857, PL 111, Fig. 6; Pl 1v, Figs. 1-16. 1860:
Lesquereux, Geol. Surv. Ark., I, p. 315. 1866: Lesquereux, Geol. Surv.
1., II, Paleont., p. 427. 1869: Schimper, Traité, I, p. 445. 1870: Les-
quereux, Geol. Surv. Ill., IV, Paleont., IL, p. 380. 1875: Dana, Manual
Geol., 2d ed., p. 327, Fig. 635. 1879: Lesquereux, Coal Flora, atlas, Pl,
v, Figs, 1, 4, 5, 7, 9, 12; text (1880), p. 88. 1880: Fontaine and I. C.
White, Permian Flora, pp. 16, 17, 47, P1. vii1, Figs. 7,8. 1881: C.A. White,
Rept. Geol. Surv. Ind., 1879-80, p. 152, Pl 1x, Figs. 1, 2, 3. 1882: Le
Conte, Geol., p. 365, Fig. 473. 1883: Chamberlain, Geol. Wis., I, p. 218,
Fig. 67f. 1887: Lesquereux, Ann. Rept. Geol. Surv. Pern., 1886, Pt. 1, pa
517. 1889: Lesley, Dict. foss. Penn., II, pp. 460, 461, 462, figures.
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the identity of the localities making such a relation quite probable, but
that the great difference in form made it necessary to consider them as
distinet, although the disposition and fineness of the nervation were
similar. The possibility that N. angustifolia was only a variety or even
a part of the other is again stated! on the following page in the de-
geription of the latter species. No mention is made by that author of
the occurrence of hairs on either species. It wassingular and probably
an oversight that Lesquereux, in his descriptions of Brongniart’s N.
angustifolia, whose chief and sole important difference from N. hirsuta,
as stated above (Coal Flora, I, p. 89), consisted in the absence of hairs
on the pinnules, the nervation being the same, should have followed
Schimper in referring as a synonym to this smooth-pinnuled species
Bunbury’s N. cordata from Cape Breton, which was both deseribed and
figured as distinetly hirsute.

But an important light on the question of the relation of these spe-
cies results from Zeiller’s examination of Brongniart’s original speci-
mens of Nevropteris angustifolia and N. acutifolia from Wilkesbarre,
Pennsylvania, and near Bath, England, in which he has found both
species to have the same form and hairs characteristic of N. Scheuch-
zeri? This fact, in connection with the following notes on specimens
identified by Lesquereux as N. angustifolia in the Museum collection,
tends to show that the fundamental and perhaps the only important
distinction between N. hirsuta and N. angustifolie as differentiated by
Lesquereux rests on a probable failure of observation or description.

I bave found but four specimens labeled Neuropteris angustifolia in
the Museum collection. Of these No. 1017, from Mazon Creek, is an
inequilateral lanceolate pinnule 63°= long, 20=™ wide below the middle,
somewhat contracted toward the base, which is auricled on one side,
pedicellate, with a moderately thick midrib passing well up into the
slender tip, which, though partially broken, was probably rounded; the
margins are undulate; the surfase is sparsely hirsute; the nerves 25
to 27 per centimeter. No. 1017, from Mazon Creek also, is a bipartite
pinnule similar to those figured by Lesquereux3 as N. hirsuta and N.
angustifolia. 1t is divided to within 5= of the base, the midribs join-
ing in a common pedicel. The broader division is ovate lanceolate,
auriculate on one side at the base, obtuse at the apex, 4= long, 19mm
wide; the other division is narrowly lanceolate, acute, slightly shorter,
and about 9= wide. The nervils number 20 to 25 per centimeter, and
the pinnule is distinctly hirsute. Were the two parts detached one
should be referable, purely on account of its form, to . hirsuta, while
the other, for the same reason, would probably belong to N. angusti-
Jolia. But the characters are so exactly those of N. decipiens, though

! Cette plante, dont nous n'avons va que des pinnules isolées, n’est peut-8tre qu'une variété de
T'espéce précédente, ou peut-8tre n'est elle fondée que sur des folioles provenant de parties différentes
de 1a méme fenille; leur structure est la méme; mais les pinnules sont constamment beaucoup plus
étroites, quoique d’une longueur 4 peu prés semblable.

% FL. foss. houill. Valenciennes, p. 254. See Atlas, P. x5, Figs. 1-8.

8 Geol. Penn., m, PL 1v, Figs 8, 4; Coal Flora, Atlas, PL v, Figs. 9, 11.
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riety at least, radically different from the true N. cordata described
and figured by Brongniart.

So far as the collections of the U. 8. National Museum are concerned,
and the same is possibly true in other collections, it is quite clear
that the specimens in the concretions from Mazon Creek, Illinois,
identified by Lesquereux as N. hirsuta, are inseparable on any charac-
ter from N. decipiens, Lx., all having the characteristic forms, text-
ure, and nervation (counting twenty-four to thirty per centimeter on
the border) of the latter species, while the nervils of the less robust
species, N. Scheuchzeri, with generally narrower and more acute pin-
nules, number not less than thirty-four or thirty-five, and usually thirty-
five to forty-five, per centimeter at the border. Also that those speci-
mens labeled Neuropteris fasciculata Lx., in the Museum, from the same
place, are identical in structure, disposition, including hirsuteness, and
nervation, with Neuropteris decipiens, indicating in that species the
presence of bilobate cyclopterid pinnules similar to those known in
N. Scheuchzeri, thus rendering the intimate relationship of these two
species still more apparent.

The difference between the more narrow and acute pinnules of
Neuropteris Scheuchzeri and certain forms of N. Clarksoni is very
slight, hirsute specimens of the former species having been identified
and labeled under the latter name, although N. Clarksoni is, in general,
quite distinct and well differentiated. It would not be invariably safe
to conclude that the fact that a pinnule is hirsute is itself sufficient
proof that it belongs to a species characteristically hirsute as ordi-
narily observed; neither should all the large linear-lanceolate Neurop-
teris pinnules that are provided with hairs or bristles be united in the
same species. Fontaine and I. C. White report that the hirsute char-
acter of N. hirsuta is almost never seen in the upper beds of the Upper
Barren Measures.! Moreover, the degree of hirsuteness, or even the
absence thereof, may have been affected by environment, and this may
be worthy of slight consideration as explaining the occurrence or ab-
sence of hairs on specimens otherwise identical, though it may be gen-
erally due to the circumstances of preservation.

Neuropteris decipiens may represent only a robust variety of NN,
Scheuchzeri, to which it is in habit, form and nervation very closely
allied. But the broader, more oblong pinnules rounding up to an ob-
tusely pointed apex, the hairs generally stronger, the midrib generally
strong near the base, the more open nervation near the median nerve,
and the constant limit of the nerves, twenty-four to thirty per centi-
meter at the margin, mark it as specifically distinet from X, Scheuchzert,
in which, as seen above (2188, 1290, 1290a, 1948, 2185, 1946, 1087, and
1947), they are closer from the midrib outward, numbering thirty-five
to forty-six per centimeter at the margin, ‘

Locality—Abundant in the shalesfrom Hannam’s Shaft, Carterville,

Bull. 9 1 Permisn i‘lora, p. 47.
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pinnules that are so far developed as to be constricted at the base are
generally detached. Consequently the fern is represented, in by far
the greater number of the specimens, merely by the lower part of the
terminal pinnules of the secondary pinnse, with the preceding more or
less united, and decurrent pinnules, as seen in Pl 111, Figs. 1, 2, 5,6,
and 8. These fragments are Odontopteroid in outline, suggesting Odon-
topteris obtusiloba.! In these pinnules, as well as in those in the lower
part of the pinne, the nervation of each pinnule is seen to differ from
that of Odontopteris by its origin in a single vascular bundle, curving
in towards the axis of the pinnw at a very acute angle, and passing
for a considerable distance downward alongside of or contiguous to
the rachial axis. This is imperfectly indicated in P1. 111, Fig. 6. In
many cases which I have observed this bundle continues on until that
from the preceding pinnule in its turn comes down close by its side,
when frequently each is seen to continue for a time as an independent
strand in the loose rachis. It is to this lax rachial constitution that I
attribute both the frequent splitting of the rachis, PL 1, Fig. 7b, and
the almostinvariable separation of all the pinnules that have not a suffi-
ciently broad limb attachment to retain them in position. It may also
account for the loose flexuous attitudes of the fragments of pinne in a
matrix where the other fern remains are normal. In rare cases, how-
ever, the rachial axis is somewhat thick and rounded in the lower
middle of the terminal pinnules in these secondary pinne, as seen in
PL 111, Fig. 8, perhaps remaining thin and sharp in passing downward,
but in such cases the secondary nerves lie close to the axis for some
distance before they become lost therein, while lower down the rachis
becomes often thin and correspondingly delicate. The pinnules on the
primary pinng and rachis are plurinerved from the base. The forms
of the secondary pinnules are illustrated in Pl. 111, Figs. 1, 5, and 6.
From these it will be seen that while the secondary terminal pinnules
are ovate-lanceolate and rather obtuse, as seen in PL 111, Fig. 3, in the
undeveloped piunz, in the more advanced stages the margins are
nearly straight or slightly sinuate in the middle, becoming crenulate,
lobed, and crenulate-dentate toward the tip, as seen in Pl 111, Figs, 7
and 9, a feature unknown, I believe, in any other species of Neuropteris.
These upper lobes, like those below the middle, are each fed from a single
bundie.

The relation of the broad deltoid pinnules, such as P1. 11, Figs. 7, 8, 11,
and 12, to the secondary pinna, Pl 111, Fig. 6, is not definitely known
to me, but from their obvious resemblance, their tendency towards
lobation, and the occurrence of a few specimens intermediate between
these and the simpler primary pinnules, P1. 11, Fig. 9, T am inclined to
regard them as simple pinnules on the primary rachis, occurring per-
haps between the secondary pinne, the larger and broader ones being
situated nearer the base of the frond. One specimen in the collection

'8ee Weiss, Flora d. jiingst. Steink. u. Rothl., Pls. o, o,
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NEUROPTERIS RARINERVIS Bunb.
PL v, Fig. 7, 6%.

1847. Neuropteris rarinervis Bunbury, Quart. Jour. Geol. Soc. London, 1, p. 425,
Pl. xxi11, Figs. 1, 1a, b. 1858: Lesquereux, Geol. Penn., 11, p. 859. 1860:
Lesquereux, Amer. Jour. Sci., 2d ser., XXX, p. 68. 1863: Dawson, Can.
Nat., vim, p. 443. 1866: Dawson, Quart. Jour. Geol. Soc. London, XXII, p.
154. 1866: Lesquereux, Geol. Surv. Ill., 1, Palzont., p. 428, Pl. xxxIII,
Figs. 1-5; Pl. xxx1v, Figs. 1, 1a. 1869: Schimper, Traité, 1, p. 440; (1874),
i, p. 474. 1870: Lesquereux, Geol. Surv. Ill., 1v, 2, p. 386, Pl. vii, Figs.
1-6. 1871: Dawson, Rept. Geol. Struct. Min. Res. P. E. 1., p. 44, P1. 11, Fig.
19. 1879: Lesquereux, Coal Flora, atlas, Pl. xv, Figs. 2-5; text (1880), p.
109. 1880: Fontaine and I. C. White, Permian Flora, pp. 16,20. 1881: Les-
quereux, Rept. Geol. Ind., 1879-°80, p. 152, P1. x, Figs. 1,2,3. 1885: Dawson
and Bain, Can. Rec. Sei., I, p. 1568. 1886: Kidston, Cat. Pal. P1. Brit. Mus.,
p. 91. 1887: Lesquereux, Proc. U. S. Nat. Mus., X, p. 24. 1887: Kidston,
Foss. fl. Radstock Ser., p. 361. 1888: Dawson, Geol. Hist. PL, p. 274. 1888:
Kidston, Trans. Roy. Soc. Edinb., xxxV, pt. 1, p. 321.

1878. Nevropteris heterophylla Brongn., Zeiller, (pars) Vég. foss. terr. houill., atlas,
Pl1. crx1v, Fig. 2; text (1879), p. 49.

1881. Nevropteris rarinervis Bunb., Six, Ann. Soc. géol. Nord, X1, p. 208. 1883: Zeil-
ler, Bull. Soe. géol. Fr., (3) X11, p. 197. 1886: Zeiller, F1. foss. Valenciennes,
atlas, P1. xLv, Figs, 1, 1a, 2, 3, 4, 4a; text (1888), p. 268.

Fronds very large, polypinnate, primary and secondary rachis thick,
striate, dichotomous, often bearing, at or near the forks, sessile oval
cyclopterid pinnules, sometimes orbicular or cordate at the base; pin-
nse alternate or subopposite, open or oblique, broad or triangular in
outline, overlapping one another, bipinnate in the greater part of their
length, simply pinnate toward the tip; ultimate pinne alternate or sub-
opposite, open or oblique, sometimes slightly arched upward, linear or
linear-lanceolate, with borders touching or overlapping, contracted to-
ward the apex, and obtusely pointed; pinnules alternate, open or
oblique, distant or overlapping, rather small except at the top of the
secondary pinne, flat or slightly arched at the borders, sessile, some-
times united at the top of the pinne, cordate at the base, occasionally
attached by a portion of the base to the rachis in the upper part of the
pinnz, oblong, the borders parallel or gradually narrowed upward to
the obtuse or rounded apex; terminal pinnule larger, comparatively
long, somewhat hastate, cuneate below, usually sublobate, contracted
in the upper part, lanceolate, often slightly undulate, rounded at the
tip; midrib strong, appearing as a furrow on the upper side of the pin-
nule, raised beneath, passing nearly to the apex of the leaf; secondary
nerves thick, often appearing double, sometimes in relief on both sides
of the pinnules, springing at a narrow angle from the midrib, arched,
forking two or three times into thick, distant nervils; nervation of the
cyclopterid pinnules flabellate, coarse, often appearing double.

This species, well known on this continent, where it was discovered,
has since been definitely recognized in France by direct comparison of
specimens by Zeiller, and in Great Britain by Kidston. Zeiller
describes' the fronds of the very fine specimens which he has examined
a8 dichotomizing below, their general habit being nearly the same as

L FL foss. houill. Valenciennes, p. 270.
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These pinnules at the top of the primary pinn® are long, 9™™-33°™ or
more in length, 2-20™™ or more in width, open or close, more or less
triangular, tapering to a more or less slender acute or slightly obtuse
point. The larger ones have the auricular appendages well developed
below, those higher up become attached by the whole base, and finally
decurrent, similar in outline to the corresponding upper pinnules of
Odontopteris neuropieroides Newberry! (non Marrat, nec Grand’Eury,nec
Roem.) from the lower coal, Mill Creek, Ohio. In the latter the nerva-
tion also is in general like that of Odontopteris. Some of the larger and
broader pinnules have a certain resemblance in outline to several of
Heer’s figures of N. Leberti,? though in our species they are almost in-
variably acute, with the auricles attenuated so as to suggest spines,
The nervation of Heer’s species, judging by the figures, is but half as
close, however.

The pinnules of the secondary pinnee have the base rounded above
the point of attachment to the raehis, and, except near the tips of the
pinn®, are attenuate, auricled below like the mature large primary
pinnules just described. The general outline is oblong, the borders
parallel in the lower middle of the pinnule, often concave above, convex
below, and rounded in the distal half to meet in a somewhat angular
or obtasely rounded apex, which is generally higher than the medial
furrow seen towards the base of the pinnule, often occurring so high that
the upper margin is nearly straight. These pinnules, which show a
fair degree of uniformity in proportions, are illustrated in Pl. rv., Fig. 9.
In the upper portions of the secondary pinns the auricular appendages
become shortened, as seen in the figures, the outline more oval or obo-
vate, as seen in Figs. 1 and 3, the attachment broader, and even de-
current, and the nervation more odontopteroid, as in Newberry’s O.
neuropteroides,’ or in some specimens of the American N. Loshii. Fre-
quently the pair of pinnules at the base of the pinnz are elongated, as
shown in Figs. 6, 8, and 9, that above being rather triangular, narrower,
and more acute than the succeeding pinnules, while that below is lanceo-
late and acute, sometimes nearly three times as long as the next pin-
nule. These basal pinnules are comparable to the upper primary pin-
nules, but the caudal prolongation is not so fully developed. The
terminal pinnules of the secondary fronds are spatulate or rhomboidal,
somewhat lanceolate in some cases, rounded at the tip, generally united
with one or two of the undeveloped pinnules preceding them, so as to ap-
pear more or less sublobate, resembling those of N. Loshii, though gen-
erally more slender. The terminal pinnules of the primary pinns are
similar to those of the secondary pinne, though generally more acute
and more distinctly sublobate. The pinnules below them of the lanceo-
late type (PL 1v, Fig. 5) may be quite distant or crowded together in

! Geol. Surv. Ohio, Pal. I, 1873, p. 382, Pl. XLV, Fig. 2.
*Fl. foss. Helv., P1. 1, Fig. 8, 10b.
% Op. cit., P1. xLvII, p. 3.
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imuch wider angle. From Odontopteris neuropteroides of Newberry the
upper pinnules of Neuropteris caudate differ by their closer nervation,
the development of the auricle, and the constriction of the mature pin-
nules at the base. The pinnules of the Ohio plant are decurrent,
except the basal pair on the pinna.

Locality—McClelland’s shaft; Hannam shaft.

NEUROPTERIS FLEXUOSA Sternb,
Pl. v, Figs. 1-5.

1826. Neuropteris flexuosa Sternberg, Versuch, 1, 4, Tent., p. XVvI, 11, 5, p. 71, P1. x¥*%711,
Fig. 2. 1847: Bunbury, Quart. Jour. Geol. Soc. London, mI, p. 425. 1849:
Bunbury, Quart. Jour. Geol. Soc. London, v, p. 141. 1858: Lesquereux,
Geol. Penn., 11, p. 858. 1860: F. A. Roemer, Palmontgr., 1x, p. 27, Pl v,
Fig. 6. 1866: Lesquereux, Geol. Surv. Ill., 1, Palmont., p. 428. 1869:
Schimper, Traité, 1, p. 434, PL.xxx, Figs. 12, 13. 1869: v. Roehl, Foss. Fl,
Steink. Westphalens, p. 35, Pl. xiu1, Fig. 3a, Pl. xv, Fig, 10. 1870: Unger,
Sitzb. k.~k. Akad. Naturw. Wien, math.-nat. Cl., LX, p. 783, PL. 11, Fig. 1.
1872: Dawson, Rept. Prog. Geol. Surv. Can. 1870-’71, p. 215. 1876: Ferd.
Roemer, Lethaea geognost., 1, Pl. L1, Figs. 5a, b, text (1880), p. 183. 1876:
0. Feistmantel, Verst. bhm. Ablag., 11, p. 64, Pl, xvi, Figs, 5, 6. 1880:
Rothpletz, Steink. Ostseite d. Tédi, p. 5, Pl. 1, Figs. 8, 9. 1881: Weiss, Aus
d.Fl d. Steink., p. 14, P1.xv, Fig.90. 1883: Schenk, in Richthofen’s China,
1v, p. 217 (pars.). 1886: Kidston, Cat. Pal. Pl. Brit. Mus., p. 93. 1887:
Kidston, Radstock Ser., p. 359.

1828, Nevropteris flexuosa Sternb., Brongniart, Prodrome, p. 46. 1830: Brongniart,
Hist., p. 239, PL. Lxv, Figs. 2, 3, 3a, b; Pl. Lxv1i, Figs. 2, 2a. 1879: Zeiller,
Vég. foss. terr. houill., p. 51. 1883: Renault, Cours bot. foss., 111, p. 169,
Pl. xx1x, Figs. 10, 11. 1886: Zeiller, F1. foss. Valenciennes, atlas, P1. XLvI,
Figs. 2, 2a; text (1888), p. 277.

18385. Neuropteris flexuosa Sternb., var. @ Gutbier, Abdriicke, p. 56, P vii, Figs. 1,2,5,

Fronds large bi- or tripinnate, with large rachis, finely but distinctly
striated, secondary pinn® caducous, at right angles to the rachis, or
oblique, alternate, linear, tapering, obtusely pointed; pinnules caducous,
alternate, open or oblique, straight or curving slightly upwards, flat,
usually contiguous or overlapping, sometimes more distant, sessile,
attached at a single point, oblong, cordate at the base, the lower angle
sometimes more or less extended, 8-25m= long, 5-10=™ wide, the borders
parallel, sometimes contracted toward the base, rounded at the summit,
those nearer the apex becoming shorter; terminal pinnule much larger
than those below it, ovate-lanceolate, generally cuneate toward the
base, which is often united with one or two rounded pinnules, the
lateral borders undulate; median nerve distinet, dissolving about mid-
way but marked by a furrow up to two-thirds the length of the pinnule;
secondary nerves numerous, very slender, originating at a very narrow
angle, and forking many times in fine, quite distinct veins,

A number of forms in the collection are specifically inseparable,
but they include variations that are so nearly identical with certain
forms seen in several of the old-world species that it is alike difficult
to assign them all to any one of the European species or to find a
boundary line between those types that should be placed in one group
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identical with the specimen figured as ¥. tenuifolia by Lesquereux in
the Coal Flora, Pl. xu, Fig. 5, and, being unable to separate the
forms represented, I am disposed to regard Figs. 1, 2, and 3 on the
latter plate as also belonging to N. flexuosa, although so large a united
portion of a frond as Fig. 1 would be remarkable in that species. Fig.4
of the same plate can hardly belong to the same species, while the Cyeclop-
teris pinnules, Figs. 8, 9, were subsequently! referred by Lesquereux
to N. Loshii.

The econcavity of the lateral margins, illustrated by Lesquereux and
seen frequently in the Missouri specimens, is, I believe, peculiar to the
American representatives of this species.

Among the fragments of pinns of N. flexuosa in the collection are a
few examples in which elongated rounded portions, including most of
the leaf substance between the nervils, have been removed, leaving only
a thin brown membranous covering on the stone, while the intact por-
tions of the leaf are black. Corresponding to these thin portions in the
petrifaction raised wormlike troughs bordered and mingled with more
or less carbonaceous matter appear on the counterpart. Aft first I was
disposed to regard these appearances, so similar to the supposed Neu-
ropteris fructifications illustrated by Fontaine and I. C. White, Heer,
Lesquereux, and others, as indicating a fructification comparable, es-
pecially in form and position, to that of Scolopendrium. The evidence
is, however, insufficient, especially in view of the altogether different
nature of fruiting of the genus as desecribed by Kidston and discovered,
though not published, by Lesquereux.

Many authors, among them Schimper, Heer, and Schenk, have com-
bined N. flexuosa with N. tenuifolia, while Kidston? regards . plicata,
as figured by Lesquereux,’ as belonging to N. flexuosa. My present
distinction between the groups is tentative, especially so far as it con-
cerns the forms of the type illustrated.

Relations.—Neuropteris flexuosa differs from N. tenuifolia by its pro-
portionately broader pinnules, more decidedly cordate at the base, its
nerves more dichotomized and closer at the margin, and its terminal
pinnule usually broader, larger, and more flexuous. The pinnules of
N. heterophylla are usually smaller, rather less densely nerved, the ter-
minal one usually smaller and more elongated. N.gigantea,as described
in Hurope, has its nerves finer and more crowded, the pinnules less
often overlapping, usually curved upward, the rachis often provided
with small cyclopterid pinnules, and the terminal pinnule smaller than
the lateral ones. Our species differs from N, vermicularis by the thick-
ened nerves and the union of the terminal with the upper pinnules in
the latter, while N. capitata differs by its pinnules pedicellate, rounded,
the terminal deltoid, acuminate, the nerves flabellate,

Locality—McClelland’s shaft.

113th Rept. Geol. Surv. Ind., pt. 2, p. 52.
* Cat. Palzozoic Plants, p. 93; Trans. Roy. Soc. Edinb., xxxv, pt. 1, p. 314,
® Coal Flora, Pl X, Figs. 14.
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in the Arkansas report.! The intermediate variations between the
specimens referred to N. flexuosa and these forms are so many that it
is in many cases, especially when the matrix is coarse and the nerva-
tion obscure, difficult to decide to which species the specimen should
be assigned.

As indicated above, the American specimens referred to N. flexuosa
and N, tenuifolia seem not only far from being completely identical
with the Buropean species in all their forms, but these variations very
strongly indicate a specific unity of the American specimens in a single
. species, perhaps including N. missouriensis, and perhaps distinct from
the European, but combining characters differentiated in and common
to both of the old-world forms. The same difficulty in differentiating
our types, or finding them in complete accord with either or both of the
European species, was mentioned by Bunbury in his descriptions of the
plants from Cape Breton,’> and by Lesquereux in the Coal Flora.? Al-
though I can find no satisfactory dividing line separating our speci-
mens into two species, I have followed my distinguished predecessor in
assigning to the best of my ability, though undoubtedly with errors,
the various forms to the old-world species to which they appear to
approach the most closely. While many of my specimens agree per-
fectly with specimens in the U. 8. National Museum collections, identi-
fied by Lesquereux as N. tenuifolia, I am inclined to regard some of
those figured by him* under that name as standing nearer the forms
referable to V. flexuosa, though others® seem to represent the former.
The reference of Fig. 4, PL xi11, of the Coal Flora with the triangular
cyclopterid pinnules to either of these species seems to me very doubt-
ful. Some of the phases shown in the species approach N. gigantea, as
figured by Sternberg, Brongniart, and Weiss, in habit, form, and dis-
tance of pinnules, but the terminal pinnules are larger, the nervation
much more distinct, and the small rachial pinnules observed by Stern-
berg and Zeiller are wanting in our specimens,

ERelations.—The distinctions between N. tenuifolia and N. gigantea
have just been mentioned. The former is said to differ from N. flexuosa
by its smaller pinnules, more tapering, narrower in proportion to the
length, and the nervation less crowded, while the pinnules are propor-
tionately longer, with secondary nerves finer and less crowded than
those of N. heterophylia.

Locality—McClelland’s shaft; Hannam’s shaft.

NEUROPTERIS ¢f. TRICHOMANOIDES (Brongn.) Lx,
Pl. 1v, Fig. 10.

To Neuropteris trichomanoides I have compared three specimens of
Cyclopteris, whose preserved portions agree well with Brongniart’s orig-

'Vol. 11,1860, I'L. v, Fig. 2.
2Quurt. Jonr. Geol. Soc., London, 111, 1847, p. 425.
Vol 1, p.101.

3 &y Dy O

*Loc. cit., Figs.6,7. Report Geol. Surv. Ark., Vol. 11, 1860. pl. v., Figs. 3-8,
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timeter at one-third of the distance to the border, dichotomizing 5-7
times in passing, slightly arcuate, to the margin, where they number
about 22-28 or more per centimeter.

The great variation in the form and peripheral characters, as well as
in size, that has been observed among the pinnules of the same species
of Cyclopteris, even when attached to the same rachis, has cast much
doubt on the prevailing discrimination of the forms in species. Pin-
nules belonging to the same species may be more or less cuneate, or
they may have overlapping auricles. Size is of but little specific
value. However, while it may well be that the pinnules of the same
kind of Newropteris or Odontopteris have been described under different
names, it does not seem quite probable that Cyclopteris dilatata, C. orbic-
ularis, O. oblata, and C. trichomanoides all are parts of Neuropteris
heterophylla. The large number of species of Neuropteris, a portion of
which are known to have borne cyclopterid pinnules, and of Odontop-
teris, whose rachial pinnules are sometimes cyclopterid, furnishes in
itself some reason for the attempt to distinguish specific characters
among the many cyclopterid forms. It appears probable that the
classification of those whose actual pinnate relations are not definitely
known will ultimately be based chiefly on the characters of nervation
and texture. The only illustration of Neuropteris dilatata L. & H. of
which I am aware is that given in the Fossil Flora. Of the original
specimen, Mr. Kidston, in his valuable Notes on the Palaozoic Species
mentioned in the Tossil I'lora, says,! ‘‘The nervation is not sufficiently
indicated to determine the species. I believe, however, that it is refer-
able to Neuropteris heterophylla, Brongn.” The enumeration and brief
description of this species made subsequently by Goeppert, Unger, and
Schimper, seem to have been based wholly upon Lindley and Hutton’s
figure and brief characterization. It appears, therefore, somewhat
doubtful whether the American species is identical with that repre-
sented by the British specimen. I have, however, thought best to
retain, for the present, the name employed by Prof. Lesquereux for
this form of pinnule. The identification of my specimens with those
described by Lesquercux under that name, is based upon a comparison
with the specimens originally described in the Coal Flora, p. 78,
placed in my hands through the courtesy of Dr. J. H. Britts of Clin-
ton, Missouri, of whose collection they form a part. The pinnules,
some of which must have been as much as 25" in longer diameter, are
of rather thick texture, and irregularly sinuate at the margin. Some
of the fragments show evidence of a more or less longitudinally oval
form similar to that seen in C. orbicularis, with which Zeiller? unites
Cyclopteris dilatata L. & H. The nerves, as described above, are gen-
erally distinet, sometimes appearing narrow and rounded, but usually
they are spread out, similar to the nervation shown by Goeppert® in

! Proc. Roy. Phys. Soc. E(ﬁ:ll)., vol.ix, 1890-?1, P. 366.
2F1 foss. houill. Valenciennes, p. 298.
3Giittungen, Lict.5 u. 6, p. 91, PL1v u. v, Fig. 2,

7
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species. It is slightly suggestive of the rachial pinnules of Odontop-
teris alata Lix.,' the Cyclopteris semiflabelliformis of Morris,” and C. densa
Ren. and Zeill> 1t is probably a Newvropteris pinnule, there being no
fragment of Odontopteris in the collection.

Locality.—MecClelland’s shaft.

DICTYOPTERIS Gutbier. 1835.
DICTYOPTERIS SQUARROSA Ett. sp.

1852. Newropteris squarrosa Ettingshausen, Abhandl. K.-k. geol. Reichsanst., 1, 3, No.
4, p. 10, P1. vi, Fig. 3.

1855. Dictyopteris neuropteroides Gutb. in litt., Geinitz, Verst. Steink. Sachsens, p. 23,
Pl. xxv,Fig. 6,6a. 1864: R. Andree, N. Jahrb. f. Min., p. 170. 1866: Bureau,
Bull. Soc. géol. France, [2] xx111, p. 848, PL. x1v, Figs. 3, 4. 1868: Weiss,
Verh. naturh. Ver. pr. Rheinl. uw. Westphal., xxv, p. 83. 1869: Karl Feist-
mantel, Steink. Klein-Prilep, ete., pp. 34, 61, 94. 1869: v. Roehl, Foss. FIL.
Steink. Westphalens, p. 49, Pl. xvi, Fig. 6. 1869: Schimper, Traité, 1, p.
618. 1873: O. Feistmantel, Zeitschr. d. deutsch. geol. Gesell., xxv, p. 598.
1873: O. Feistmantel, Jahrh. K.-k. geol. Reichsanst., xXi11, p. 277 (29).
1874: O. Feistmantel, Abh. k. béhm. Gesell. Wiss., [6] vI, p. 81. 1874:
0. Feistinantel, Abh. k. béhm. Gesell. Wiss. [6], viI, p. 24. 1874: Areitio,
Anales Soc. esp. Hist. nat., 1ix, p. 250. 1876: Heer, F1. foss. Helv., p. 36, P1.
viy, Fig. 9. 1877: Grand ’Eury, F1. Carb. Loire, p. 120. 1881: Weiss, Aus
d. Fl. Steink., Pl. xv, Figs. 93, 93a. 1882: Schiitze, Abh. geol. Specialk.
Preussen, 111, 4, pp. 77, 226,  1883: Karl Feistmantel, Mittelbohm. Steinkoh-
len-Ablag., p. 61. 1883: KusSta, Sitzb. math.-nat. Cl. k. bohm. Gesell. Wiss.,
pp. 160, 172, 178. 1884: Lesquereux, Coal Flora, 111, p. 833.

Fronds bipinnate, pinn opposite or subopposite; pinnules opposite
or subopposite, at right angles to the rachis, sessile, close, contiguous
or slightly overlapping, entire, 2-34°™ long and 9-12" in width, the
shorter ones oval, those of average length, or longer, somewhat falcate,
nearly truncate or truncate-cordate, often unequal at the base, oblong-
lanceolate, tapering towards the end, obtuse; terminal pinnules long,

rather linear -lanceolate, obtusely pmnted nedian nerve dissolved
quickly into slender xecond‘u‘v nerves, at first close and nearly parallel,
diverging gradually and forking four or five times, and anastomosmo
in passing very obliquely to the border; qecondtuy nerves near the
base flabellate from the point of 'Ltt%hmeut meshes very narrow,
acute at each end, greatly elongated near the " median line, becoming
shorter near its borders.

The most prominent characters of this species of Dictyopteris, frag-
ments of which are scattered all through the shales sent from Aurora,
are the rather narrow pinnules, sometimes slightly dilated at the base,
but hardly auriculate, the larger ones faleate towards the tip, which is
obtuse; the rather weak median nerve dissolving at about one-third or
one-half the distance up the pinnule into fine, nearly parallel secondary
nerves, curving gradually towards the margin, which they meet quite
obliquely; and the areolation, clonqatod and narrow proportionately,

! Coal Flora, 1, p. 133, PL xx1, Fig, 1.
2 'Trans. Geol. Soc. London (2], v, 1840, p. 448, PL xxxvu, Fig. 7.
8 F1. foss. honill. Commentry, pt. 1, p. 267, P1. xx11, Fig. 4.
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not obtain when, before its publication, the species had been fully
described and figured under another designation. I have, therefore,
recognized Ettingshausen’s species, both as identical with the American
fern, and also, granting it to be identical with Dictyopteris neuropter-
oides, as having priority over the other name.

Relations.—This species is most nearly related to Dictyopteris Brongni-
artit, from which it differs by its insignificant median nerve and its
secondary nerves, which are much finer and clearer, forming larger and
narrower meshes. The arcole of Dictyopteris Brongniartii are very
much shorter near the middle of the pinne, without so much variation
in the length between the meshes near the median line and those near
the border. The form of the pinnules, including the short oval ones of
D. neuropteroides, is largely similar to that of the Dictyopteris Brong-
niartii represented by Gutbier.

Dictyopteris Schiitze? has a strong midrib, the secondary nerves arch-
ing to the border, and its areoles much smaller. Ductyopteris Scheuch-
zeri has cordate-acute pinnules, with distinct midrib and nerves arch-
in strongly, forming very fine, irregular meshes, while Dictyopteris
obliqua has a rather pronounced midrib, the nerves curving to the bor-
der, and the areclation nearly alike in all parts of the pinnule, some-
what polygonal and often hexagonal.

Locality.—Aurora; also at Hannams’ shaft.

ANOMATLOUS FORMS,
APHLIEBIA Presl. 1838.

The real nature of these interesting remains, which have been
described at different times in the genera Fucoides, by Gutbier,
Aphlebia, by Presl, Schizopteris, by Brongniart, Hymenophyllites, by
Goeppert, Pachyphyllum, by Lesquereux, Rhacophyllum, by Schimper,
Filicites, by Germer, and in Palmacites, Algacites, Rhodea, Trichoman-
ites, and Laminarites, by various authors, is not yet perfectly clear.
They are considered by various botanists as primordial fern fronds,
undeveloped stipal fronds, or anomalous laciniate pinnules sometimes
oceurring at the base of the primary pinn®. They were considered
by Lesquercux as including types related to several ranks of vege-
tation, some having affinities with Neuropteris, Hymenophyllum, and
other ferns, others as being parasitic on fern stems, or as derived from
thalli, or primary rhizomatic tufts of leaves, while others might be
fucoidal.

The discovery in recent years of Aphlebice attached to the rachis of
many species of Pecopteris and Sphenopteris, such as P. dentata, P,
Biotii, P. abbreviata, and Sphenopteris crenata strengthens the view now
generally entertained, that most of the species of Aphlebia are stipal
abortive pinnz growing from the bases of primary or secondary
rachises, similar to the foliar growth seen in Hemitelia capensis Br,, or
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Relations.—Among the described species of this genus Aphlebia arbo-
rescens is most nearly related to A. filiciformis and A. elongata Zeill.
From the former it differs by its broad, flat, rather thin axis and
branches, with the vascular tissue obscure or invisible, and the well-
developed ultimate divisions broader, often longer, and more acute.
The ramification is also more robust. Aphlebia elongata, as described
by Zeiller, is, on the contrary, more ovate-lanceolate in the contour,
its primary divisions preserving the same form, the division very much
more oblique, and deeply dissected, the lobes much closer, more fascicu-
late in appearance and elongated, the sinuses being narrow and acute.
The Commentry species differs further by the presence of a large median
nerve.

Locality —Mc¢Clelland’s shatt.

LYCOPODINEA.
SIGILLARIA.
SIGILLARIA Brongn., 1822,

With the exception of some macrospores which may perhaps belong
to some of the Carboniferous lycopods, but which are not so preserved.
as to appear identifiable, the only remains of this great order that I
have observed in the eutire collection consist of numerous fragments of
long leaves which belong probably to the genus Sigillaria. These
leaves are broad and rather thin, but seldom flattened, the circum-
stances of preservation having been such as to keep them in nearly
their original form. Some of the fragments are 20°™ or morein length,
from 5-11= in width, quite rigid, and tapering very gradually. From
the fact that the decrease in width is hardly perceptible in specimens
of 10-15°™ long it is probable that the larger ones may have attained
a length of 40-50e" or more. The surface is covered with a thin, black,
quite smooth, coaly covering in most of the specimens. The upper sur-
face is characterized by a strongly marked, rather broad furrow 2-24mm
wide, the sides of which curve slightly downward to a rounded angle
in the center or to a quite distinct fine rounded medial crease in most
fragments where the coaly covering is removed. Under the lens the
surface in the groove is rather distantly striated. Bordering the groove
are two slender raised lines, one on each side, apparent on most of the
specimens. These may be nerve bundles or ducts originating in the
lateral cicatrices of the scar.  From these lines to the margin the sur-
face of the leaves is nearly flat or slightly curved upward, the only in-
terruption being a fine line in slight relief from the parenchyma at a
distance of about 5™ from and parallel to the border. The lower
surface of the leaves is marked by a carene about 2om wide, the edge
thin and rounded, though not raised very high. On either side of the
carene is a well-defined crease, probably the stomatiferous crease de-
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II. PHANEROGAMS.

GYMNOSPERMA.

CORDAITE A.
CORDAITES, Unger. 1850,

CORDAITES COMMUNIS Lx.

1878. Cordaites communis Lesquereux, Proc. Am. Phil. Soc., xvi1, p. 320. 1880: Les-
quereux, Coal Flora, 1, p. 534. 1880: Fontaine and I. C. White, Permian

Flora, p. 18. 1890: G. Hambach, Bull. Geol. Surv. Mo., 1, p. 85.
Leaves rather large, oblique at the stem, somewhat imbricated, vary-

ing in size, the largest reaching a length of 25 or more and a breadth
of 4™ or more, quite rapidly narrowed to the base, the borders gen-
erally slightly recurved; primary nerves, twenty-four to twenty-six per
centimeter, distinet, especially on the under surface of the leaf, rela-
tively strong, rounded; intermediate nerves, two to four, rather indis-
tinct; epidermis apparently minutely shagreened.

I am unable to find any difference between the abundant fragments
of leaves occurring in the shales of MeClelland’s shaft and specimens of
Cordaites communis from Clinton, the locality whence came the types
described by Lesquereux in the Coal Flora. I have not seen the leaves
attached to the stem nor examples of the peculiar fructification men-
tioned by Lesquereux. The density of the nervation remains constant,
varying only from twenty-two to twenty-four primary nerves per centi-
meter in the middle portion of the blade, thus apparently constituting
a definite character for the species in this region, although but little
weight has generally been given by paleontologists to the density of
the nervation of the leaves in determining the species of Cordaites.
The same species is also represented by specimens from Van Buren,
Arkansas, in the National Museum collection.

LRelations.—Cordaites communis appears to be closely related to C.
borassifolius (Sternb.) Ung., from which it was distinguished by Les-
(uereux by its smaller leaves, more rapidly narrowed to the base. Its
nervation appears to be less dense. Small fragments of the leaves are
suggestive of the foliage of C. principalis (Germ.) Goepp., as figured by
Heer'and Sterzel.?  Theleavesof C. principalis as generally described are
rather smaller, with the primary nerves usually farther apart. The dis-
tinction between many of the American species and those of the old world
will remain uncertain until foreign specimens are in hand for compari-
son. For stratigraphic purposes it will suffice to be content for the
present with ideutifying the new naterial so far as possible with the
types examined and identified by Lesquereux, Newberry, and Andrews.

! FL foss. Helv., PL 1, Figs. 12-16,
2 FL. Rothl. nordwestl. Sachsen, p. 32, PL 1v (xx1v), Figs. 1, 2
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anywhere agreeing with these very long, slender spikes with erowded

ovules and short bracts, the latter often apparently absent, I havé

thought best not to describe them under a new name until seen in

more abundant material or compared with other collections.
Locality.—McClelland’s shaft.

CORDAICARPUS Geinitz. 1862,

CORDAICARPUS LINEATUS Lx.

1884, Cordaicarpus lineatus Lesquereux, Coal Flora, 111, p. 805, P1. cx1, Fig. 16.

Endotesta exactly cordate, about 8™ long and 64™™ wide in the
broadest portion, 4™™ thick, finely striated, the apex slightly elongated
to form an acute or mucronate point, the edges rounded, the sides some-
what convex, the basal sinus distinet, marking the sides for a short
distance in the lower portion by a shallow vanishing groove; sarco-
testa of nearly the same form as the endotesta, except at the apices of
the lobes, where it is somewhat dilated or enlarged downward, about
2mm thick at the edges of the endotesta at the middle, and 3= or 34™™
thick at the base of the lobes, the medial sinus reaching nearly or quite
to the base of the endotesta, which appears to be provided with a short
pedicel passing into the chalaza. )

Remains of several fruits are found, mingled with fragments of the
leavesof Cordaites,in a specimen of dark laminated sandy shale from near
Joplin. The moredelicate vegetable tissue is carbonized. The fruits are
replaced by marcasite. The best preserved fruit on the block represents
the nucleus or endotesta, in marcasite, of a Cardiocarpus with its semi-
carbonized envelope or sarcotesta. The former is exactly cordate, acute
or mucronate at the apex with the surface longitudinally striate. The
structure of the coverings of the nucleus is not clear.

Although my specimen is somewhat smaller than the figure of Cor-
daicarpus lineatus Lx., given in the Coal Flora,! the nucleus or endo-
testa has the same form and character as in that species whose deserip-
tion was based entirely on the nucleus, and it is most probably identi-
cal with that, whether or not C. lineatus is a good species.

The outline of the nucleus itself is somewhat like Cardiocarpus pachy-
testa Lix., as illustrated in Fig. 15, Pl. c1x of the Coal Flora, though
not so broad in the upper part; or like C. zonulatus Lx., Pl. 0X, Figs.
14, 15.

The profile in a lateral view in the endotesta is suggestive of several
forms of fruits, such as the Cordaicarpus major, C. ovatus, and C. con-
gruens, figured by Grand 'Eury,? Newberry’s Cardiocarpon latum,® Car-
diocarpum cornutum Daws,* Cardiocarpus Ottonis Gutb.,5 C. Gutbieri

! Vol. 1, Pl. cx1, Fig. 16, p. 805,

2 F1 Carb. Loire, P1. xxvI, Figs. 16, 20, 21.

® Annals of Science, 1, Cleveland, 1853, No. 13, p. 153, Fig. 3; Geol. Surv. Ohio, 1, Pt. 2, Paleont., p. 372, P1.
xumr, Fig. 3.

4 Foss. P1. Dev. and Upp. Sil. Can., 1871, p. 60, P1. XI1x, Fig. 214.

¢ Verst. Rothi. Sachsen, 1849, p. 27, P1. 1x, Yig. 7.
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1t appears rather broader and smooth. The envelope or sarcotest is
unknown in this and Carruther’s species, which is deseribed as haw-
ing “a ridge running along one side of the fruit within and parallel to
the edge.” 0. emarginatwm Brongn. has the nucleus more ovate and
the sarcotesta much thicker, especially above, while C. Gutbieri Gein.
is much broader, thinner, with the endotest less acute, not so distinctly
cordate at the base, the sarcotest being thin and rounded. C. latum
Newb. sp. and O. major Gr. ’E. have their endoteste broader, that
of the former being less distinctly mucronate, with a line from the
lower part to the summit, while the endotesta of the latter is less deeply
cordate. O. zonulatus Lx. often has a central depression on the
smooth nucleus, the sarcotest thickened above and prolonged down-
ward at the base, and C. pachytesta Lx. has the envelope rounded and
connivent above and prolonged below, the endotesta being larger, with
a long slender pedicel. None of these are described as having a thinly
striated nucleus or endotesta like that of C. lineatus.

Locality—~North end of the Bay state lease, Oswego, Joplin, Jasper
county.

RESULTS.

DIFFICULTIES IN CORRELATION OF WESTERN TERRANES WITH EAST-
ERN SERIES BY MEANS OF FOSSIL PLANTS.,

Two obstacles are most important in preventing a satisfactory deter-
mination of the age of the plants and the correlation of their containing
terranes with others whose stratigraphical position has been determined.
The first one is the want of even a single paleobotanical section of the
trans-Mississippi deposits with which to compare our flora. With the
exceptions of the flora from near the base of the Lower Coal-measures
in Henry county, Missouri, and a supposed subconglomerate flora from
Washington county, Arkansas, the floras of the entire Carboniferous
series in the great western regions are essentially unknown. Although
plant-bearing horizons have been reported in the different state publi-
cations as occurring at various localities in the Lower, Middle, and
Upper Coal-measures of the trans-Mississippi states, no one has ever
examined them, I believe, nor have we 80 much as a published list of
the species from any fixed horizon.! Considering these circumstances
it is very earnestly hoped that geologists in these states will cooperate
in procuring and identifying plants from as many fixed horizons, and
localities in those horizons, as possible, in order to work out the floral
agsociations and characteristics of the various stages in the different
ascertained sections of the Coal-measures, with a view to their final

! Two apparent exceptions to this are the two small collections identified by Lesquereux from Ottawa
and Osage city, Kansas, whoso stratigraphio position is only indefinitely indicated; and a few plants
described by the same author in 1860 from Jenny Lind and James Fork, Arkansas, considered by him
to be subconglomerate, but which appoar on a careful analysis to belong to the true Coal-measures,
However, it is evident that these two isolated fragments, whose position and relation to the entire
series is hardly approximately fixed, can at best be of very slight correlative value.
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few cases, deeming such errors as remain to be relatively unimportant
when seeking, as in the present case, only the series to which the ter-
ranes belong, rather than their approximate horizon.!

CALAMITES RAMOSUS Artis.

XI1. Subconglomerate, Helena, Ala. [Lesq.], (XII?); Centerville, Tenn. [Lesq.],
(XI1?); Ark. [Lesq.] (XII? or XIII?).

XII. Conglomerate Series, Campbell’s Ledge, near Pittston, Pa. [I. C. W.—Lesq.];
Cuyahoga I'alls, Ohio [Lesq.—Newby.].

XIII. Lower Coal Measures, B, Mazon creek, Morris, Colchester, Murphysboro,
111. [Lesq.], €. Darlington bed, Cannelton, Pa, [I. C. W.—Lesq.]; D. Duquoin, I1l.
[Lesq.], D. or E. Ky. [Lesq.], (%) 500 feet above Millstone Grit, near Gadsden, Ala.
[Russell—Lesq.],(?) Osage City,Lawrence,Ottawa,Kans. [Lesq.](XV #), R. I. [Lesq.].

Anthracite Series, D. or E. Brown’s coll., near Pittston, Pa. [Lesq.]; E. Butter
mine, Pittston, Pa. [Lesq.]; E. or F. Wilkesbarre, Pa. [Lesq.]; F.? Orchard-mine vein
[Lesq.]; M. Gate and Salem vein, Pottsville, Pa. [Lesq.].

Middle Coal Measures, Nova Scotia [Daws.].

ANNULARIA STELLATA (Schloth.) H. C. Wood.

X. Pocono, Berea, Ohio [Lesley].

XII. Conglomerate Series, Campbell’s ledge, Pittston, Pa. [I. C. W.—Lesq.].

XIII. Lower Coal Measures, B. Murphysboro, Mazon creek, Colchester, I11, [Lesq.];
Ky. [Lesq.]; C. Darlington bed, Cannelton, Pa. [I. C. W.—Lesq.]; Clinton, Mo.
[Lesq.]; D. Duquoin, I11. [Lesq.].

XIV. Lower Barren Measures, 20 feet below Pittsburg coal, Wheeling, W. Va. [F.
& W.].

XV. Upper Coal Measures, St. Clairsville, Ohio [Lesq.].

XVI. Permo-Carboniferous, roof shales of Waynesburg coal, Cassville, W. Va. [I.
C.W.—F. & W.].

Anthracite Series, C. Shamokin, Butler dam, Pittston, Pa. [Lesq.]; E. or F. Port
Griffith R. R. cut, Pittston, Pa. [Lesq.]; F. Oakwood coll., Pittston, Pa. [Lesq.];
G. Olyphant, Pa. [Lesq.]. : ’

ANNULARIA SPUENOPHYLLOIDES (Zenk.) Gutb,

XII. Conglomerate Series, Campbell’s ledge, Pittston, Pa. [I. C. W.—Lesq.].

XIII. Lower Coal Measures, B. Murphysboro, Mazon creek, Morris, Colchester,
Ill. [Lesq.]; C. Darlington beds, Cannelton, Pa. [I. C. W.—Lesq.]; Clinton, Mo.
[Lesq.]; (?) Jenny Lind, James Fork, Ark. [D. W.—Lesq.]; Centerville, Tenn.
[Lesq.]; R. I [Lesq.]; Ind. [C. A. W.[; Pa. [Lesq.]; Lawrence, Kans. [Lesq.].

XIV. Lower Barren Measures, 20 foet below Pittsburg coal, Wheeling, W. Va. [F.
& W.].

XV. Upper Coal Measures, Pomeroy, O. [“G” of Lesq.].

XVI. Permo-Carboniferous, Roof shales of Waynesburg coal, Cassville, W. Va, [I.
C.W—F. &W.].

! In the following catalogne of distribution, when thie names of two authors, separated by a dash,
occur within the brackets, it will be understood that the last named is authority for the identification
of the species in that particular locality, while the first named is responsible for the age assigned to
the deposit. The Roman numbers are those nsed by the Geological Survey of Pennsylvania. In each
division or group the localities which have been referred to some horizon are given first. The inter-
rogation points in parentheses indicate that the stages or horizons of the following localities are
unknown. They do not imply doubt as to the occurrence of the species at a given point. The Roman
numbers in parentheses with interrogations are used to su ggest a different group, as apparently indi-
cated by published flora. Errors will doubtless be found by geologists in the field, and such corrections

or criticisms as they may give will in the end, T trust, be conducive to a better understanding of the
Carboniferous flora.
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SPHENOPTERIS MACILENTA L. & H.

XI(?). Black Lick seam, Jefferson Co., Ala., along the Black Creek, near Gads-
den, Ala. [Lesq.] (X11%); (%) Ark. [Lesq.] (XIII?).

XII. Conglomerate Series, W. Va. [F. & W.].

XIII. Lower Coal Measures, C. Clinton, Mo. [Lesq.]; Cannelton, Pa. [Lesq.].

SPHENOPTERIS LACOEI D. White.
XIII. Lower Coal Measures, Clinton, Mo. [D. W.]; Cannelton, Pa. [D. W.].
SPHENOPTERIS HILDRETI Lesq.
XIII. Lower Coal Measures, Union, Greenup, and Carter Cos., Ky. [Lesq.].

SPHENOPTERIS, species.

This form appears to be related to S. nummularia.

PECOPTERIS DENTATA Brongn.

XII. Conglomerate Series, Campbell’s Ledge, Pittston, Pa. [Lesq.]; Cuyahoga
Falls, O. [Lesq.—Newby.].

X1I1. Lower Coal Measures, B. Morris, Mazon Creek, Colchester, I11. [Lesq.]; C.
Clinton, Mo. [Lesq.]; Darlington, Pa. [I. C. W.—Lesq.]; D. Duquoin, Il
[Lesq.]; (%) R. I [Lesq.].

XIV. Lower Barren Measures, 20 feet below Pittsburg coal, near Wheeling, W.
Va. [F. & W.].

XV. Upper Coal Measures, G. Pomeroy, O. [Lesq.].

XVI. Permo-Carboniferous, Roof shales of Waynesburg coal at Cassville, W. Va.
[F. & W.].

Anthracite Series, D, or E. Brown’s coll., Pittston [Lesq.]; G. Olyphant [Lesq.].

Middle Coal Formation, Nova Scotia [Daws.].

(%) PECOPTERI8S UNITA Brongn.

The species to which our specimens are most closely related, perhaps being iden-
tical, has a record of distribution as follows:

XIIL. Lower Coal Measures, B. Mazon Creek, Colchester, Grape Creek, I11. [Lesq.].
Union Co., Ky. [Lesq.]; C. Darlington bed, Cannelton, Pa. [Lesq.]; D. Duquoin,
111, [Lesq.] E. Buchtel, O. [Lesq.]; (%) R. I. [Lesq.].

Anthracite Series, D. or E. Brown’s coll., Pittston [Lesq.]; E. or F. Stanton and
Empire mines, Wilkesbarre [Lesq.]; Port Griffith [Lesq.]; F. ? Wilkesbarre [Lesq.];
G. Olyphant [Lesq.]; M. Gate and Salem veins, Pottsville [Lesq.].

Middle and Upper Carboniferous, Nova Scotia [Daws.].

PrcopPTERIS LESQUEREUXII D. White,

Perhaps identical with forms indentified as P. aspidioides from Rhode Island
(XIII). It belongs to the group including P. arborescens, P. cyathea, otc.

NEUROPTERIS FIMBRIATA Lesq.

XIII. Lower Coal Measures, B. Mazon Creek, Murp} ysboro, Morris, Il. [Lesq.];
C. Darlington bed, Cannelton, Pa., [Lesq.]; E. Buchtel, O. [Lesq.]; (f) Jenny
Lind, Ark. [D. W,—Lesq.].

XV. Upper Coal Measures, G. St.Clairsville, Athens, O. [Lesq.]; (1) Marietta, O,
[Lesq.].

XVI. Permo-Carboniferous, Roof shales of Waynesburg coal, Carmichael’s, Pa.
(F. & W.]; W. Va. [L.C. W.—F. & W.].

Bull. 98—38
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AGE OF THE OUTLIERS AS DETERMINED BY THE DISTRIBUTION AND
FACIES OF THE FLORA.

A brief inspection of the tabulated summary of the twenty-two spe-
cies recorded from other regions shows the occurrence in the Lower
Coal-measures of all the old species of our flora, though only four, less
than one-fifth, are confined thereto. Three are said to occur in the Po-
cono or Waverly and eight, or a little more than one-third, in the Sub-
conglomerate. Only nine, including five of the above, are recorded in
the Conglomerate series, or Interconglomerate, though there is prob-
ably confusion between XI and XII, some geologists believing several
of the plant beds referred to in the Coal Flora under XI to belong in
reality to Xx11. However this may be, it is clear that, so far as known,
less than one-half of our species oceur below the Lower Productive Meas-
ures. Six only are reported from the Lower Barren Measures, a singu-
larity doubtless due to ignorance of the flora of that series, as will be
explained later. But nine species have been described from the Upper
Coal-measures or Monongahela river series, and seven species, all but one
the same as in the preceding column, are also reported from the Permo-
Carboniferous, above the Waynesburg coal. However, six of the plants
which appear in the Upper or Permo-Carboniferous, having survived
the deposition of the Barren Measures, are also included a.nong those
occurring below the Lower Productive Measures (X111). These species,
of great vertical distribution, can therefore be of little assistance in cor-
relation. The remaining six species which have been found below the
Lower Coal-measures have all a distribution also within x1r1. This
ancient element is, however, fully counterbalanced by that occurring
in xv and xvI1, of which four species have not been found below xrir,
while eight, perhaps more, do not go below the Conglomerate series
(x11), and this without taking into consideration the time interval and
the almost unknown flora represented by the Barren Measures (XIV).
Judging, therefore, by the recorded distribution in the bituminous re-
gions, the identity of our flora is evidently with that of the Lower Coal-
measures (XIII).

Passing now to the anthracite region, we find five represented in
the lower coals, eight in coal G of the Olyphant section, and five
in the Gate and Salem veins of the upper anthracite. The largest
representation, twelve species, is, however, in coals D, E, and F of this
series, and taking this into account, together with the affinity of the
flora of the Olyphant horizon (G), the age of our flora, judged by the
recorded anthracite distribution, would be apparently synchronous
with E or ¥ of the anthracite series, a horizon higher than that indi-
cated strictly by the recorded distribution in the bituminous series.

Returning again to the distribution in the Lower Coal-measures of
the bituminous fields, it is of some interest to see in what horizon the
greater number of species appear to be represented, though the con-
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ADVERTISEMENT.

[Bulletin No. 99.1

The publications of the United States Geological Survey are issued in accordance with the statuto
approved March 3, 1879, which declares that—

“The publications of the Geological Survey shall consist of the annual report of operations, geological
and economic maps illustrating the resources and classification of the lands, and reports upon general
and economic geology and paleontology. The annual report of operations of the Geological Survey
shall accompany the annual report of the Secretary of the Interior. All special memoirs and reports
of said Survey shall be issued in uniform quarto series if decmed necessary by the Director, butother-
wise in ordinary octavos. Three thousand copies of each shall be published for scientific exchanges
and for saleat the price of publication; and all literary and cartographic materials received in exchange
shall be the property of the United States and form a part of the library of the organization; and the
money resulting from the sale of such publications shall be covered into the Treasury of the United
States.”

On July 7, 1882, the following joint resolution, referring to all Government publications, was passed
by Congress:

“That whenever any document or report shall be ordered printed by Congress, there shall be printed,
in addition to the number in each case stated, the ‘usual number’ (1,900) of copies for binding and
distribution among thosc entitled to receive them.”

Except in those cases in which an extra number of any publication has been supplied to the Survey
by special resolution of Congress or has been ordered by the Secretary of the Interior, this office has
no copies for gratuitous distribution.

ANNUAL REPORTS.

I. First Annual Report of the United States Geological Survey, by Clarence King. 1880. 8°. 79pp.
1map.—A preliminary report deseribing plan of organization and publications. .

II. Second Annual Report of the United States Geological Survey, 1880-'81, by J. W. Powell. 1882,
8. 1lv, 588 pp. 62pl. 1map.

III. Third Annual Report of the United States Geological Survey, 1881-'82, by J. W. Powell. 1883.
80, xviii, 564 pp. 67 pl. and maps.

1V. Fourth Annual Report of the United States Geological Survey, 1882-'83, by J. W. Powell. 1884.
80, xxxii, 473 pp. 85 pl. and maps.

V. Fifth Annual Report of the United States Geological Survey, 1883-'84, by J. W. Powell. 1885.
80, xxxvi, 469 pp. 58 pl. and maps.

VI. Sixth Annual Report of the United States Geological Survey, 1884-'85, by J. W. Powell. 1885.
80, xxix, 570 pp. 65 pl. and maps.

VII. Seventh Annual Report of the United States Goeological Survey, 1885-'86, by J. W. Powell. 1888.
80, xx, 656 pp. 71 pl. and maps.

VIII. Eighth Annual Report of the United States Geological Survey, 1886-'87, by J. W. Powell. 1889.
80, 2v. xix, 474, xii pp. 53 pl. and maps; 1 p. 1. 475-1063 pp. 54-76 pl. and maps.

IX. Ninth Annual Report of the United States Geological Survey, 1887-'88, by J. W. Powell. 1889.
80, xiii, 717 pp. 88 pl. and maps.

X. Tenth Annunal Report of the United States Geological Survey, 1888-'89, by J. W. Powell. 1890.
80, 2v. xv,774 pp. 98 pl. and maps; viii. 123 pp.

X1. Eleventh Annual Report of the United States Geological Survey, 1889-'90, by J. W. Powell. 1891.
80. 2v. xv, 757 pp. 66 pl. and maps; ix, 351 pp. 30 pl.

XII. Twelfth Annual Report of the United States Geological Survey, 1890-'91, by J. W. Powell. 1801.
80. 2v. xiii, 675 pp. 63 pl. and maps; xviii, 576 pp. 146 pl, and maps.
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RECORD OF NORTH AMERICAN GEOLOGY FOR 1891.

By Nerson HoraTio DARTON.

INTRODUCTORY.

This work is the continuation of the record for 1890, and com-
prises publications received during the year 18g1.

The literary scope of this record includes geologic publications
printed in North America, and publications on North American
geology wherever printed. Purely paleontologic or mineralogic
papers are omitted.

The entries are comprised in the two following classes, all arranged
in a single alphabetic sequence:

I. Principal entries—Consisting of full titles of separate contribu-
tions classified by authors, together with an abbreviated reference
to the containing publication and a short note descriptive of the
geologic contents. Imprint dates are given only when other than
1891, and size of page when other than octavo. The extent of papers
less than a page in length is indicated thus: £ p., % col., 3 lines.

II. Subject references—Each consisting of a condensed title of
paper, and the author’s name for cross-reference to a principal entry.
These are essentially index references, but they are entered under
a limited number of headings, of which a classified key is given on
the next page.

2 Bulletin U. 8. Geological Survey, No. 1. Washington, 1891,






DARTON.] CLASSIFIED KEY TO TIE SUBJEGT ENTRIES,

New Hampshire.
New Jersey.
New Mexico.
New York.
New Zealand.
North Carolina.
Ohio.

Oregon.
Pennsylvania.
Rhode Island.
South America.
South Carolina.
Tennessee.
Texas.

Utah.
Vermont.
Virginias.
Washington.
West Indies.
Wisconsin.
Wyoming.

(2) STRATIGRAPHIC SUBJECTS.

Archean and Algonkian, with sub- headlngs as follows :
Eastern Canada.
Lake Superior to Lake Huron region and western Canada.
Mississippi river to Rocky mountains,
New England.
New York to Georgia.
West of the Rocky mountains.
Nomenclature.

Cambrian, with sub-headings as follows :
Appalachian (Vermont to Alabama).
Canada.

Illinois.

Lake Superior region.

West of the Mississippi river.
General and nomenclature.

Carboniferous (including Permian), with sub-headings as follows :
Appalachians to Mississippi river.
Canada.

Mississippi river to Rocky mountains.
Rocky mountains to Pacific coast.
Virginia to Alabama.,

General and nomenclature.
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Mississippi river to Rocky mountains (north of Arkansas),
Pacific coast region.

Tennessee.

General and nomenclature.

(3) OTHER SUBJECTS.

Geologic philosophy, with sub-headings as follows :
Deformation.
Petrology.
Glaciology.
Ore deposits.
Physiographic geology.
Miscellaneous
Petrography.






BULL 99.] LIST OF PUBLICATIONS EXAMINED. 11

Manchester, Geological Society, Transactions, vol. 20, parts 18-21; vol. 21, parts 1-12.

Maryland Academy of Sciences, Transactions, vol. 1, pp. 69-170.

Meriden Scientific Association, Transactions, vol. 4. Meriden, Conn.

Minnesota, Geological Survey, 18th Report (date ¥). Minneapolis.

Missouri, Geological Survey, Bulletin Nos. 4,5. Jefferson City.

Biennial Report of the State Geologist. Jefferson City.

National Geographic Magazine, vol. 3. Washington.

Neues Jahrbuch fiir Mineralogie, Geologie, and Paleontologie, 1891 (3 vols.) (Ex-
cepting abstracts.)

New Jersey, Annual Report of the State Geologist for the year 1890. Trenton.

New York Academy of Sciences, Annals, vol. 5, extra Nos. 1-3.

Transactions, vol. 10, Nos. 4-6.

New York State Museum, Bulletins, Nos. 8-10. Albany.

Nova Scotian Institute of Natural Science, Proceedings and Transactions, vol. 7,
part 4. Halifax.

Ottawa Naturalist, vol. 4, Nos. 10-12; vol. 5, Nos. 1-8. Ottawa.

Pennsylvania, Second Geological Survey, Report on the geology of the four counties,
Union, Snyder, Mifflin, and Juniata. Harrisburg.

Philadelphia Academy of Natural Sciences, Proceedings, 1890, part 3; 1891.

Popular Science Monthly, 1891. (Excepting abstracts.) New York.

Rochester Academy of Sciences, Proceedings, vol. 1, pp. 1-100.

Santa Barbara Society of Natural History, Bulletin, vol. 1, No. 2.

Science, vols. 17, 18. New York.

School of Mines Quarterly, vol. 12, Nos. 2-4, vol. 13, No. 1. New York.

Smithsonian Institution, Annual Report, 1889. Washington.

Société Géologique de France, Bulletin, series 3, vol. 16, No. 11; vol. 18, Nos. 1-8.
vol. 19, No. 1. Paris.

Société Géologique du Nord, Annales, vol. 18, part 1-3; vol. 19, part 1. Lille.

Technology Quarterly, vol. 3, No. 4; vol. 4, Nos. 1-3. Boston.

United States Geological Survey, Bulletins Nos. 65, 71-82, 91. Washington.

10th Annual Report, J. W. Powell. Washington.

Progress report on irrigation in the United States, by R. J. Hinton. Wash-

ington.

Progress report of artesian and underflow investigations, part 2, by E. 8. Net-

tleton. Washington.

National Museum, Proceedings, vol. 13. Washington.

Washington, Philosophical Society, Bulletin, vol. 11, pp. 359-496.
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RECORD.

A.

ADAMS, Frank D. On some granites
from British Columbia and the adja-
cent parts of Alaska and the Yukon dis-
trict.

Canadian Record of Science, vol. 4, pp. 344
358,

Description of their petrography and discussion
of the origin of certain secondary minerals which
they contain.

—— Notes to accompany a tabulation of
the igneous rocks, based on the system
of Professor H. Rosenbush.

Canadian Record of Scienee, vol. 4, pp. 463-
469, pl.

Petrographic. Accompanied by a folded table.

—— [Summary report on surveys in the
St.Mauricedistrict, eastern townships. ]

Canada, Geol. Survey, Reports, vol. 4, new
sgeries, Report A., pp. 34-35, % p. 1890.

Includes notes on occurrence and character of
the crystalline limestones and gneiss.

Alabama. Appomattox formation,

McGEE.

Coal measures of plateau region,
McCALLEY.

Coal measures of Blount county, G1s-
SON.

Cambrian of North America, WaL-
corTt, C. D.

Columbia formation, MCGEE.

Cretaceous stratigraphy, WHITE, C.
A.

Cretaceous of North America, WHITE,
C. A.

Dates of origin of certain topographic
forms, DavIS.

[Flora of Tuscaloosaformation], Fon-
TAINE.

Map of Cahaba coal field, MCCALLEY.

Preface [Report on coal of plateau
country], SMITH.

Overthrust faults of the southern
Appalachians, Haves.

Alabama—Continued.
Post-Pliocene subsidence, SPENCER.
Stones for building, MERRILL.
Titanic oxide [in soils], DUNNINGTON.
Variations in Cretaceous and Ter-
tiary, LANGDON.
Warrior coal field, TRAZER.

Alaska. Expedition to Mount St. Elias,

RusseLy, 1. C.

Explorations in Alaska, RUSSELL, I.
C.

Fossil plants from near Mount St.
Elias, KNOWLTON.

Granites from British Columbia,
Alasgka, etc., ADAMS.

Muir glacier region, CUSHING.
WRIGHT.

Sands from Yakutat bay, STANLEY.
Brown.

AMERICAN GEOLOGIST. The Cre-
nitic hypothesis.
Am. Geologist, vol. 8, pp. 110-114.
Review of T. 8. Hunt in “ Mineral Physiology
and Physiography. A second series of chemical
and geological essays.” 2nd edition.

Geological survey of New Jersey.
Annual Reportfor1890. JohnC. Smock,
State Geologist. Trenton, 1891, p. 305,
three maps.

Am. Geologist, vol. 8, pp. 120-121,

Reviews certain conclusionsin a contained paper
by F. L. Nason, on the post-Archean age of the
white limestones of Sussex county, in their bear-
ing on the age of the iron ores and limestones of
the eastern New York and western New England
region. Also reviews the statements concerning
the relations of the blue to the white limestones,

—— Supposed Trenton fossil fish.

Am. Geologist, vol. 8, pp. 177-180.

Review of the statements of 0. D. Walcott on
the discovery of fossil fish in the Trenton of Colo-
rado to the Geological Society of America, in Au-
gust, 1891.

13
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Archean and Algonkian—Continued.

Structure of Selkirk range, DAWSON,
G. M. WaLcoTT.

Lake Winnipegosis and Porcupine
mountaing, TYRRELL.

Mississippi river to Rocky mountains.
Central mineral region, COMSTOCK.

Report of state geologist, DUMBLE.

Tin in central Texas, COMSTOCK.

Notes on geology of the Southwest,
HiLr.

Central basin of Texas, CURTICE.

Report, Rocky mountain division, U.
S. Geol. Survey, EMMONS.

Alunite and diaspore from Rosita
hills, Colorado, Cross.

Vein phenomena, Boulder county,
Colorado, FARISH.

Reconnaissance in Indian Territory,
HivL.

Report, Montana division,U. 8. Geol.
Survey, PEALE.

Crystalline rocks of Missouri, Ha-
WORTH.

Report, Lake Superior division, U.S.
Geol. Survey [rocks of Missouri],
VaN Hisk.

Manganese deposits, PENROSE.

New England. Report, division of Ar-
chean Geology,U. S. Geol. Survey,
PUMPELLY.

American opinion on the older rocks,
WINCHELL, A.

Rifting in granite [Cape Ann], TARR.

Fauna of Lower Cambrian, WALCOTT.

Arkose beds in central Massachu-
getts, EMERSON.

Keratophyre from Marblehead Neck,
Massachusetts, analysis, CHATARD.

Trias of Massachusetts, EMERSON.

The four Rocks about New Haven,
DaNa.

Metamorphism in conglomerate
schist, WOLFF.

Iron ores of Minnesota, WINCHELL, N.
H.and H. V.

New York to Georgia. New Jersey,
Geol. Survey, Report [Age of white
limestones], AM.GEOLOGIST. DANA.
NasoN. SMoOCK.

Post-Archzan age of white lime-
stones, NASON.

Artesian wells in eastern Pennsylva-
nia, CARTER.

American opinion on the older rocks,
WINCHELL, A.
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Archean and Algonkian—Continued.

Feldspar bed in Pennsylvania, CAr-
TER.

Building stones of New York, SMOCK.

Genesis of iron ores, KiMBALL.

Excavation of new Croton Aqueduct,
CARSON.

Artesian wells, SMoCK.

Structure of Blue Ridge in Virginia,
HircHCOCK. GEIGER and KEITH.

Section across Piedmont plateau in
Maryland, KEYES.

Fauna of Lower Cambrian,WALCOTT.

Rifting in granite [Cape Ann], TARR.

Haile mine, South Carolina, THIES
and MEZGER.

Eruptive iron ores [New York and
New Jersey], NASON.

Iron mines, New Jersey, NASON.

Iron ores of Virginia, PECHIN,

South Valley hill [Pennsylvania],
RAND.

Crystalline rocks of Maryland, WiLL-
1AMS, G. H.

Piedmont plateau, Maryland, WILL-
1aMS, G. H.

Geology of Washington, MCGEE.
‘WiLLiams, G. H.

Anglesite [etc.] from Carroll county,
Maryland, WiLriams, N. H.

Iron ores of Minnesota, WINCHELL,
N. H.and H. V.

Equivalents of Minnesota iron ores,
‘WINCHELL, N. H.

Excursion across the Appalachians,
1891, WiLLiams, G. H.

Geological survey of Georgia, SPEN-
CER.

West of the Rocky mountains. Granites
from British Columbia, Alaska, etec.,
ApaMs.

Sierra Nevada, BECKER.

Report, California division, U. 8.
Geol. Survey, BECKER.

Placer county, California, HoBsoN.

Great Falls coal field, Montana, NEW-
BERRY.

Fauna of Lower Cambrian, WOLCOTT.

Nomenclature. American opinion on the
older rocks, WINCHELL, A.

A last word with the Huronian, WIN-
CHELL, A.

Claim of priority for name ¢ Algon-
kian,” SPENCER. GILBERT.

Lake Superiorstratigraphy, LaAwson,
VAN Hisg.
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BECKER, George H.—Continued.
——Notes on the early Cretaceous of Cal-
ifornia and Oregon.

Geol. Soc. Am., Bull., vol. 2, pp. 201-208.

Abstracts, Am. Geologist, vol. 7, p. 268,24 p;
Am. Naturalist, vol. 25, p. 365, 6 lines.

Describes relations at a newly discovered fossil-
iferous locality at Riddles, Oregon, and discusses
its bearing on the history and correlation of
the Shasta group. Also announces an occurrence
of fossiliferous Triassic beds and points out their
relations to a post-Triassic upheaval with granitic
intrusions. Discussed by G. M. Dawson, J. 8.
Diller, and C. A. White, pp. 207-208.

——— Report, California division.

U. S. Geol. Survey, 10th Report, J. W, Pow-
ell, pp. 141-144, 1890.

Abstract, ib., pp. 27-28, 24 p.

Includes references to the massive rocks in the
gold belt and to localities exhibiting glaciation
in the Yosemite region, and a discussion of the
nature and origin of “‘dome’ structure in granite
in the Sierra Nevada.

BELL, Robert. The nickel and copper
deposits of Sudbury district, Canada.

Geol. Soc. Am. Bull., vol. 2, pp. 126-137.

Abstract, Engineering and Mining Jour., vol.
61, p. 328, 24 p. 4°.

Description of the deposits and of the geology
of the region, and discussion of the genesis of the
ores.

] [Summary report on surveys in the

Sudbury district. }
Canada Geol. Survey, Reports, vol. 4, new
series, Report A, pp.29-32, 1890.
Includes a brief account of the relations of Hu-
ronian and Laurentian rocks in the region exam-
ined, and notes on the copper and nickel deposits,

BOWERS, Stephen. Orange county.

California, 10th Report of Mineralogist, pp.
399-409.

Description of geology ; notices of fossiliferous
localities, with lists of Cretaceous and Tertiary
fossils, and notes on mineral resources.

—— Ventura County.

California, 10th Report of Mineralogist, pp.
768762, 1890.

Notes on bituminous rock, building stones and
fossiliferous Miocene on the upper Sespe.

BOUVE, T. T. Kame ridges, kettle-
holes, and other phenomena attendant
upon the passing away of the great ice
sheet in Hingham, Massachusetts.

Boston Soc. Nat. Hist., Proc., vol. 25, pp.
173182, pl. VI.

Description of the various features about Hing-
ham, and discussion of their origin and bearing
on the glacial history of the region.

BOYD, C. R. Map of the mineral re-
sources and railway facilities of south-
west Virginia. 1891.

BuoLi, §9—2
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BRAINERD, Ezra. The Chazy forma-
tion in the Champlain valley.
Geol. Soc. Am., Bull., vol. 2, pp. 293-300, pl.
11.
Abstract, Am, Geologist, vol. 7, p. 378, 14 p.
Descriptions of detailed sections, and note on
the distribution of the Chazy in other regions.

BRANNER, John C. The relations of
the State and National Geological Sur-
veys to each other and to the geologists
of the country.

Am. Assoc. Adv. Science, Proc., vol. 89, pp.
219-237,

—— Preface.
Arkansas Geol. Survey, Report for 1889,
vol. 2. The Geology of Crowley’s Ridge by R.
E. Call, pp. X1-XI1X, map.
Includes a brief discussion of the origin of Crow-
ley’s Ridge.
Introduction.
Arkansas Geol. Survey, Report for 1888,
vol. 4, Geology of Washington county by F. W.
Simonds. pp. XI1-XI1V
Includes a stratigraphic column of the forma-
tions of Washington county, and references to
the Eureka (Devonian ?) shale and Lower Silurian
sandstone exposures,

—— Bauxite in Arkansas.
Am. Geologist, vol. 7, pp. 181-183.
Secience, vol. 17, p. 171, 14 p. 4°.
Engineering and Mining Jour., vol. 51, p.
114, 24 col. 4°.
Description of its character, geologic relations
and composition.
BRIGHAM, W. T. On the recent erup-
tion of Kilauea.
Am, Jour. Sci., 3d series, vol. 41, pp. 507-510.
Report to W. D. Alexander, Surveyor General.

BROADHEAD, G. C. The Ozark se-
Ties.
Am. Geologist, vol. 8, pp. 33-35.
Account of the distribution, character, and stra.
tigraphy of the series in Missouri, and discussion
of the relations and equivalency of its members.

BROOKS, T. B. Geology of the Mar-
quette iron region. A correction.
Am. Jour. Sci., 3d series, vol. 41, p. 160, 14 p.
Notice of the drift nature of a certain crystal-
line rock outcrop referred to in his report ; Geol-
ogy of Michigan, 1873, vol. 1.

BROWN, J. A. Amador county.

California, 10th Report of Mineralogist, pp.
98-123. 1890.

Account of mines with incidental references to
geologic features.

Calaveras county.
California, 10th Report of Mineralogist, pp.
147-1562. 1890,

Account of mines with brief, incidental geologia
references.
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Californla—Continued.

Sutter county, PRESTON.
Tertiary and post-Tertiary changes of

Pacific Coast, Le Conte.

Titanic oxide in soils, DUNNINGTON.
Tulare county, ANGEL.

Trinity county, MILLER.

Tuolumne county, GOLDSTONE.
Ventura county, BOWERS.

Yolo county, GOODYEAR. WATTS.
CALL, R. Ellsworth. The Geology of
Crowley’s ridge.

Arkansas (teol. Survey, Report for 1889, vol.
2, pp. 1-223, plate.

Abstract Am. Naturalist, vol.25,p. 823,14 p.

Descriptions of Tertiary and Pleistocene forma-
tions in the Crowley’s ridge region, especially in
St. Francis county, and review of tho geologic
history. Accompanicd by sections, and colored
geologic map of the western part of St. Francis
county.

-———The Tertiary silicified woods of
eastern Arkansas.

Am. Jour. Sci., 3 series, vol. 42, pp. 394-401.

Description of their occurrences and characters,
and discussion of their age, stratigraphic distri-
bution and conditions of silicification. Compari-
son with silicified woods of California and else-
where.

CALVIN, 8. Additional notes on the
Devonian rocks of Buchanan county,
Towa.

Am. Geologist, vol. 8, pp, 142-145.

Abstract, Am. Naturalist, vol, 25, p. 1127, 4
lines.

Calls attention to the occurrence of a brecciated
limestone bed at the base of the Devonian, gives
s resume of the various members exposed in
Buchanan county, and discusses the stratigraphic
relations of certain beds.

Cambrian.

Appalachian (Vermont to Alabama).

Overthrust fault in Vermont, WatL-
COTT.

American opinion on the older rocks,
WINCHELL, A.

New Jersey Geol. Survey, Report,
[Age of white limestones] AM. GE-
OLOGIST. DANA. SMOCK.

Overlap relations at base of Paleozo-
ics, WALCOTT.

Age of Stockbridge limestone, WoLFF.

Iron ores of Minnesota, WINCHELL,
N.H.and H.V.

Equivalents of Minnesota iron ores,
WinceELL, N. H.

Metamorphism of conglomerate
schist, WOLFF.

Identity of lower Cambrian in Rut-
land region, JAMES.
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Cambrian—Continued.
Greylock synclinorium, DALE.
Douglas region, central Massachu-
setts, EMERSON.
Report, division of Archean Geology,
[Massachusetts] U. S. Geol. Survey,
PumMpeLLY.

Cambrian of North America, WaL-
COTT.

Fauna of lower Cambrian, WALCOTT.
American opinion on the older rocks,
WINCHELL, A.
Excursion across Appalachians
[Maryland], WiLLiams, G. H.
Sandstones of Chester Valley, RAND.
Post-Archean age of white limestone
of Sussex county, New Jersey,
NaAsoN.
Artesian wells in eastern Pennsyl-
vania, CARTER.
Manganese deposit at Cremora, Vir-
ginia, HaLr, C. W.
Structure of Blue Ridge in Virginia,
Hircucock. GrIGER and KeITH.
Piedmont plateau in Maryland,
Keyes. WiLLiams, G. H.
Cambrian of North America, WAL-
COTT.
[Plateaun region of Alabama.] Preface,
" SmrTH.
Cahaba coal field region, McCALLEY.
SMITH.
Overthrust faults of southern Appa-
lachians, HAYES..
Geological survey of Georgia, SPEN-
CER.
Iron ores of Virginia, PECHIN.
South Valley hill [Pennsylvania],
Ranbp.
Canada. Structure of Selkirk range,
DAwsoON, G.M. WaLcoTT.
Nova Scotia, FARIBAULT. MONCKTON.
Notes on Cambrian faunas, MaT-
THEW.
West Kootanie distriet, Dawson,
G. M.
Yukon and Mackenzie basins, MCCON-
NELL.
Causes of spread of Cambrian fau-
nas, MATTHEW.
New horizon in St. John group, MaT-
THEW.
Fauna of St.John group, MATTHEW,
Environs of Quebec, MARCOU.
Summary reports of Geological Sur-
vey, SELWYN.
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Canada, including all of British
America—Continued.

Fauna of St. John’s group, MATTHEW.

Fauna of lower Cambrian, WALCOTT.

Formation of Toronto island, CLARK,
L.J. )

Fish remains, New Brunswick,
MATTHEW.

Foraminifera and radiolaria from
Cretaceous of Manitoba, TYRRELL.

Fossil plants from Similkameen val-
ley, Dawson, J. W.

Fossils from Silurian of Saskatchewan
district, WHITEAVES.

Genesis of manganese deposits, New
Brunswick, WHITTLE.

Glacial Lake Agassiz in Manitoba,
UrHAM.

Glacial geology of Cape Breton,
HONEYMAN.

Gleanings in Nova Scotia and Cape
Breton, HONEYMAN.

Geology of environs of Quebec,
Marcou.

Geology of Steep rock lake, Ontario,
SMYTH.

Gold series, Nova Scotia, FARIBAULT.

Glacial lakes in Canada, UPHaM.

Geology of Quebec city, AmI.

Geology of Selkirk range, DAWSON,
G. M. WaLcotT.

Glaciation of Great Plains region,
Dawson, G. M.

Granites of British Columbia, ADAMS.

High level shores of Great Lakes and
their deformation, SPENCER.

Inequality of distribution of engla-
cial drift, Upmam.

Infusorial earths of Pacific coast,
EDWARDS.

Labrador coast, PACKARD.

LakeSuperior stratigraphy, LAWSON.

Later physiographic geology of
Rocky mountain region, DAWSON,
G. M.

Lake Superior stratigraphy, Law-
SON. VaN HISE.

Manganese deposits, PENROSE.

Metallic iron in Huronian on Lake
Huron, HoFrman.

Mineral resources of Quebec, ELLS.

Old channel of Niagara river, Sco-
VELL.

Petrographic differentiation in dikes
of Rainy lake region, LAwsoN.
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Canada, including all of British
America—Continued.

Pleistocene of Winnipeg basin, TYR
RELL.

New horizon in St. John group
MATTHEW.

Nickel and copper deposits of Sud
bury, BELL. BARLOW.

Northern New Brunswick and Que
bec, BAILEY.

Northern extension of earlier Cre-
taceous, Dawson, G. M.

Notes on Kootanie mines of British
Columbia, LEDOUX.

Notes on Cambrian faunas, MATTHEW,

Pictou and Colchester counties,
Nova Scotia, FLETCHER. FARI-
BAULT.

Post-Pliocene continental subsidence
versus glacial dams, SPENCER.

Quebec group of Logan and Billings,
Amr.

Report of field observations [Sudbury
region], WiINcHELL, N. H.

Report on Sudbury district, BELL.

Report on region south of Grand
Trunk railway, ELLS.

Review of Quaternary era, UPHAM.

Silicified glass breceia, Sudbury dis-
trict, WiLLiams, G. H.

St. Maurice district, Apams.

Southern invertebrates on shores of
Acadia, GANONG.
Subsidence in late glacial times in
St. Lawrence region, HITCHCOCK.
Surface geology of Southern New
Brunswick, CHALMERS.

Summary reports for 1889, SELWYN.

Surface geology of Pictou coal field,
PooLE.

Vertebrata of the Northwest terri-
tory, CorE.

West Kootanie distriet, British Co-
lumbia, DAwsoN, G. M.

Was Lake Iroquois an arm of the
sea? DAVIS. STONE. SPENCER.

Carboniferous.
Appalachians to Mississippiriver. Age of

Cincinnati anticlinal, F&RSTE.

Cuyahoga shale and Waverly prob-
lem, HERRICK.

Genesis of iron ores, KIMBALL,

Local deposit of Chester sandstone
[Mlinois], NICKLES.

Map of Kentucky, PROCTER.






DARTON.]

Carboniferous—Continued.
Geological Survey of Gteorgia, SPEN-
CER.
Excursion across Appalachians
[Maryland], WiLL1AMS, G. H.
General and Nomenclature. Age of the
Catskill flora, Dawson, J. W.
Geologic position of the Catskill
group, PROSSER.
Stratigraply in central Iowa, KEYES.
What is the Carboniferous system ?
WiLriams, H. S.
Devonian and Carboniferous, correla-
tion, WiLLiams, H. S.

CARSON, J. P. Notes on the excava-

tion of the new Croton aqueduct.

Am. Inst. Mining Engineers, Trans., vol. 19,
pp. 705-760.

Includes a brief account of the rocks passed
through.

CARTER, Oscar C. S. Feldspar bed in
Laurentian (?) gneiss [Montgomery
county, Pennsylvania].

Am. Phil,Soc., Proc., vol. 29, pp. 49-50, 24 p.

Account of its geologic relations.

—— [Artesian wells in eastern Pennsyl-
vania].

Am, Phil. Soe¢., Proc., vol. 29, pp. 43-45, 47-49.

‘Well records in Newark formation, Lower Silu-
rian limestone, ‘‘Potsdam sandstone,’’ and Chester
valley clays in Montgomery county, and in mica
schist at Philadelphia, and near Radnor, Delaware
county.

CARY, Austin. Geological facts noted
on Grand river, Labrador.

Am. Jour. Sci., 3d series, vol. 42, pp. 419421,
516.

Notes on topographic and geologic features of
the Grand or Hamilton river region; its gorge,
falls, crystalline rocks, valley deposits, and ad-
Jjacent plateau country.

Central America.

Elevation and subsidence during the

glacial period, UpuamM.

Elevation and subsidence in Central

America, JUKES-BROWN.

Elevation of America in Cenozoic

periods, DALL.

Evidences of a glacial epoch in Nica-

ragua, CRAWFORD.

Geology of Nicaragua, CRAWFORD.

Human footprints in volecanic mud

in Nicaragua, CRAWFORD.

Correlation of changes of level in

North America and the Caribbean
region, UPHAM.

Neolithic man in Nicaragua, CRAW-

FORD.
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Central America—Continued.
Recent earthquakes in Nicaragua,
CRAWFORD. '
Researches in Yucatan, HALPRIN.
Review of Quaternary era, UpHAM.
Viejo Range of Nicaragua, CRAW-
FORD.

CHALMERS, Robert. Report on the
surface geology of southern New Bruns-
wick, to accompany quarter sheet maps
18. W.,18. E.,,and 1N. E.

Canada Geol. Survey Reports, vol. 4, new
series, Report N., 92 pages, plate 3, maps in accom-
panying atlas, 1890.

Abstracts, ibid,, Report A, pp. 38-43; Am.
Geologist, vol. 8, pp. 394-395, 24 p.

Description of physiography ; glacial strise;
glacial, fresh water and marine deposits of various
kinds; discussion of the denuding agencies which
have affected the region, and of Tertiary and post-
Tertiary oscillations of level, and classification of
soils and subsoils.

CHAMBERLIN, T. C. A proposed
system of chronologic cartography on
a physiographic basis.

Geol. Soc. Am., Bull,, vol. 2, pp. 542-544.

Abstract, Am. Geologist, vol. 8, p. 260, 14 p.

Remarks on chronologic classification of topo-
graphic forms, and description of a system of
devices for their representation on geologic maps.

The attitude of the eastern and
central portions of the United States
during the glacial period.

Am. Geologist, vol. 8, pp. 233, 267-275.

Discussed by W. Upham, ibid., pp. 223-234.

Read to Am. Assoc. Adv. Science, 1891. Dis-
cussion of the bearing of various evidences in the
Mississippi basin.

—— [The Cincinnati ice dam.]

Am. Geologist, vol. 8, p. 233, 4 lines.
Discussion of paper by F. Leverett, read to
Am. Assoc. Adv, Science, 1891.

—— The present standing of the several
hypotheses of the cause of the glacial
period.

Am. Geologist, vol. 8, p. 237, 24 p.
Astract of paper read to Geological Society of
America, 1891.

—— and SALISBURY, R. D. On the
relationship of the Pleistocene to the
pre-Pleistocene formations of the Mis-
sissippi basin- south of the limits of
glaciation.

Am. Jour. Sei., 3d series, vol. 41, pp. 359-377.
Algo in part in Arkansas Geol. Sarvey, Report
for 1889, vol.2. The Geology of Crowley’s ridge,
by R. E. Call, pp. 224-245.

Discussion of the relations of the glacial drift,
loess and orange sand formations and their bearing
on the geologic history of the region.
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Colorado—Continued.
Supposed Trenton fossil fish, AM. GE-
OLOGIST.
Stones for building, MERRILL, G. P.
Vein phenomena, Boulder county,
FARISH.

COMAN, C. W. Geological work in the
gouthern part of the state. Terrace
formations of the Atlantic coast and
along the Delaware river.

New Jersey Geol. Survey, Report for 1890,
pp. 129-135.

Description of the section at Long Branch,
notes on old shore lines above the present sea
level, and a brief general account of the Trenton
gravels.

COMSTOCK, Theodore B. Report on
the geography and mineral resources of
the central mineral region of Texas,
chiefly south of the San Saba river,
north of the Pedernales river, west of
Burnet, and east of Menardsville and
Junction city.

Texas Geol. Survey, Second Annual Report,
pp. 553-664, 3 maps.

An extended account of the economic geology
with a general description of the Archsan ¢ Tp-
archean,” Cambrian, Silurian, Devonian (?), and
Carboniferous formations, and in a supplemental
part a discussion ot the stratigraphic geology and
history, inclnding a consideration of the original
nondeposition of the Cretaceous in the central
mineral region. Accompanied by map indicating
distribution of economic minerals.

~—— Tin in central Texas.

Engineering and Mining Jour., vol. 51, pp.
117-118, 4°,

With incidental account of the geology of the
containing rocks.

Connecticut. Clay concretions, AMES.

Cambrian of North America, WAL-
COTT.

Dates of origin of topographic forms,
Davis.

Fossiliferous black shales in Trias,
Davis. LoPER.

Features of nonvolcanic ejections in
New Haven region, DANA.

Geological features of Meriden,
CBAPIN.

Lost voleanoes, DAvis.

Percival’s map of the Jura-Trias and
the upturning of the formation,
Dana.

Physical geography of southern New
England, Davis.

Stones for building, MERRILL, G. P.

The four ¢ rocks” about New Haven,
DaNa.
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Connecticut—Continued.
Triassic of Connecticut valley,
Davis.

COPE, E. D. The vertebrata of the Ter-
tiary and Cretaceous rocks of the North-
west Territory. Canada, Geol. Survey,
Contributions to Canadian Paleontol-
ogy. The species from the Oligocene
or lower Miocene beds of the Cypress
hills, 25 pages, 15 plates, 4°. Montreal.

‘With a brief prefatory comment on the age of
the beds.

—— On some new fishes from South Da-
kota.

Am. Naturalist, vol. 25, pp. 654-658.
Descriptions, followed by brief discussion of the
age of the containing beds.

COX, E. T. Floridite: A new variety
of phosphate of lime.

Am. Assoc. Adv. Science, Proc., vol. 39, pp.
260~262.
Occurrence, nature, and origin.

—— Florida pebble and nodular phos-
phate of lime.

Engineering and Mining Jour., vol. 52, pp.
359-360.

Read to Am. Assoc. Adv. Science, August, 1891.

A general account of its distribution, strati-
graphic relations, and constitution. Includes a
letter by Henry Wurtz concerning the mineral
nature, origin, and agricultural value of the Flo-
rida phosphates.

CRAGIN, F. W. On the Cheyennesand-
stone and the Neocomian shales of Kan-
8as.

Am. Geologist, vol. 7, pp. 23-33.

Continued from vol. 6, page 238. Accounts of
stratigraphy, distribution and relations, and dis-
cussion of the equivalency of the formations.

On a leaf-bearing terrane in the
Loup fork. [Near Alpinein the ‘‘Pub-
lic Lands.”]
Am. Geologist, vol. 8, pp. 29-32.
Description of the beds and their stratigraphic
relations.

Further notes on the Cheyenne sand-
stone and Neocomian shales.
Am. Geologist, vol. 7, pp. 179-181.
Discussion of their identity and stratigraphic
relations in the Kansas-Texas region.
CRAMER, Frank. On the rock-frac-
tures at the Combined Locks Mill, Ap-
pleton, Wisconsin.
Am. Jour. Sci., 3d series, vol. 41, pp. 432-434.
Description of the fracture at the mill and of
othier similar fractures in the samo region, and
discussion of their cause.
CRAWFORD, J. Recent earthgnakes
in Nicaragua.
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Cretaceous—Continued.

Notes on geology of New Mexico and
southwestern Texas, HiLL.

Geology of the Southwest, HiLL.

Report of State Geologist of Texas,
DUMBLE.

Report on northwestern Texas, CUM-
MINS.

Reconnaissance in Indian Territory,
HiLy.

Report on central mineral region,
COMSTOCK.

Concho county, Texas, LERCH.

Texas Permian and its Mesozoic type
of fossils, WuiITE, C. A.

Salt, Kansas, HAy.

Northwest Kansas, Hay.

Iron ores of Minnesota, WINCHELL,
N. H. and H. V.

Megalonyx beds in Kansas, UDDEN.

Kansas salt marshes, Hay.

Fuel resources of Colorado, LAKES.

Black Hills and Big Horn country,
CHANCE.

Cheyenne sandstone of Kansas, Cra-
GIN.

Florence oil fields, Colorado, ELD-
RIDGE.

Interesting occurrence of gold [Col-
orado], HAUSMANN.

Geological horizons as determined by
vertebrate fossils, MARSH.

Great Falls coal field, Montana,
NEWBERRY.

Coal fields of Montana, WEED.

Pacific Coast region. Faunas of the

Shasta group, WHITE, C. A.

Early Cretaceous of California and
Oregon, BECKER.

Coal measures of Washington, DEW-
SNAP.

Orange County, California, BOWERS.

Report, Cascade division, U. 8.
Geol. Survey, DILLER.

[Counties in California], GOODYEAR.

Nevada and Placer counties, Cali-
fornia, HoBson.

Geology of Mount Diablo, California,
TURNER,.

Chemistry of Mount Diablo rocks,
MELVILLE.

Coal mining in Oregon, NORTON.
Lassen and Los Angeles counties,
California, PrRESTON.
Cretaceous formations

America, WHITE, C. A.

of North
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Cretaceous—Continued.
Gold ores in California, HAMMOND.
Ricon Hill well [San Francisco],

IRELAN.

[Counties of California], GOODYEAR,
HoBSON, PRESTON. WATTS.
Nomenclature., Cretaceous formations
of North America, Correlation,

WHITE, C. A.

Northern extension of earlier Creta-
ceous in western British America,
Dawson, G. M.

Classification in southern interior of
North America, WHITE, C. A.

CROSBY, W. 0. Composition of till or
bowlder clay.

Boston Soc. Nat. Hist., Proc., vol. 25, pp.
115-140.

Abstract, Am. Jour. Sei., 3d series, vol. 42, p.
269, %4 p.

Account of analyses of specimens from Boston
basin region, of the nature of the separated ma-
terials and of the occurrence of salt in the drift.
Discusses the history and relations of the tills,
conditions of glacial erosion and transportation
in the region, and the distribution of glacial and
nonglacial silts.

On the contrast in color of the soils
of high and low latitudes.
Am. Geologist, vol. 8, pp. 72-82.
Technology Quart., vol. 4, pp. 36-45.
Considers the conditions of occurrence of the
red soils of the southern states, reviews Russell’s
statements concerning them, and discusses the
nature and origin of the color.

CROSS, C. Whitman. Constitution and
origin of spherulites in acid eruptive
rocks.

Washington, Phil. Soe., Bull., vol. 11, pp.
411-443, pls. 5, 6.

Review by Anon., Am. Geologist, vol. 8, pp.
387-392.

Description of spherulites from Colorado, dis-
cussion of mineralogic constituents of spheru-
lites, and historical review of spherulite litera-
ture.

—— On alunite and diaspore from the
Rosita hills, Colorado.
Am. Jour. Seci., 3d series, vol. 41, pp. 466-475.
Includes a geologic sketch of the region, de-
scription of the alunite rocks, and discussion of
their origin.
CUMMINS, W. F. Report on the ge-
ology of northwestern Texas.
Texas, (teol. Survey, Second Annual Report,
pD. 357-552, map.
Abstract Am. Jour, Sei., 3d series, vol. 42, p.
430, 24 p.
Description of Carboniferous, Permian, Triassic,
and Tertiary formations, revicw of the economic
geology and agriculture, and descriptions of the
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DARTON, N. H—Continued.
—— Record of North American geology
for 1887 to 1889, inclusive.
U.S. Geol. Survey, Bulletin No. 75,173 pages,
‘Washington.
List of papers with descriptive notes and index
references.
Record of North American geology
for 1890.

U. S. Geol. Survey, Bulletin No. 91, 88 pages.

‘Washington.

List of papers with descriptive notes and index
references.

Notes on the geology of the Florida
phosphates.

Am. Jour. Sei., 3d series, vol. 41, pp. 102-105.

Abstract, Engineering and Mining Jour.,
vol. 61, p. 210, 134 col. 4°.

Descriptions of the several classes of deposits,
and discussion of their geologic relations and
history.

—— Record of a deep wellat Lake Worth,
southern Florida.

Am. Jour. Sci., 3d series, vol. 41, pp. 105-106.

Brief notes on materials penetrated in a 1212-
foot well, and statements in regard to the age and
limits of the beds.

—— The relations of the traps of the
Newark system in [the] New Jersey
[region].

Am. Naturalist, vol. 25, p. 910, %5 p.

Abstract of paper described in Record for 1890,

—— On a jointed earth-auger for geolog-
ical explorations in soft deposits.

Am. Geologist, vol 7, pp. 117-119.

Engineering and Mining Jour., vol. 51, p.
401, 14 col. 4°.

Abstract, Geol Soc. Am., Bull., vol. 2, p. 638,
8 lines,

Instructions for its construction and use.

DAVIDSON, Walter B. M. Suggestions
as to the origin and deposition of
Florida phosphates.

Engineering and Mining Jour., vol. 61, pp.
628-629, 4°.

—— A phosphatic chalk at Taplow, Eng-
land.

Engineering and Mining Jour., vol. 52, p.
502, %4 col. 4°.

Extracts from a paper with this title by M. A.
Strahan, who holds that the phosploric acid in
the deposits was mainly derived from fishes. Sug-
gents that the Florida phosphates were similarly
derived.

DAVIS, William M. The geological
dates of origin of certain topographic
forms on the Atlantic slope of the
United States.

Geol. Soc. Am., Bull,, vol. 2, pp. 541-542,
545-586.

Abstract, Am. Geologist, vol. 8, p. 260, 14 p.
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DAVIS, William M.—Continued.

A preliminary analysis of the topographic de-
velopment of the Atlantic slope, with a brief
chapter on genetic topographic classification in
general, and comments on the representation of
dates of topographic forms by colored maps.

—— Introductory statement. Two belts
of fossiliferous black shale in the Tri-
assie formation in Connecticut.

Geol. Soc. Am., Bull,, vol. 2, pp. 415-424, 430,

Abstracts, Am. Geologist, vol. 8, p. 118,24 p.

Am, Jour. Sci., 3d series, vol. 42, pp. 72-73.

An account of the relations about Meriden, in
which are discussed the origin of the deposits,
formation of the trap sheets, deformation, topo-
graphic expression of structure, and the structure
and stratigraphy in the Meriden region. Dis-
cussed by B. K. Emerson, p. 430.

[Age and extent of the overthrusts
in the southern Appalachians.]

Geol. Soc. Am., Bull., vol. 2, pp. 153-164, 15 p.

Abstract, Am. Geologist, vol. 7, p. 262, 14 p.

In discussion of paper by C. W. Hayes *“ The
overthrust faults of the southern Appalachians.’’
Presen tation of evidence correlating them with
the post-Newark deformation and suggestion of
means for determinining their original extent.

—— The physical geography of southern
New England.

Johns Hopkins Univ., Circulars, vol. 10, No.
87, pp. 78-19, & p., 4°.

An analysis of the development of the topog-
raphy of the region from the Cretaceous to the
present time.

—— The Triassic sandstone of the Con-
necticut Valley.

Johns Hopkins Univ., Circulars, vol. 10, No,
87, p. 79, ¥4 col., 4°,

Description of a model illustrating the history
of the region from the Triassic to the beginning
of the Pleistocene.

The lost volcanoes of Connecticub.
Popular Science Monthly, vol. 40, pp. 221-235.
Account of relations and history of igneous
members of the Newark formation in the Con-
necticut valley, and description of a model ex-
hibiting the development of the structure of the
region.

Was Lake Iroquois an arm of the

sea ?

Am. Geologist, vol. 7, pp. 139-140.

Reviewed by J. W. Spencer, ibid., pp. 266-267,
% -

Discussion of the conditions attending the
presence of Lake Iroquois, especially in connec-
tion with its outlet.

—— Structure and origin of glacial sand
plains.

Am. Geologist, vol. 7, p. 141, 14 p.

Abstract of paper described in Record for 1890.

DAWSON, George M. On the later
physiographical geology of the Rocky
mountain region in Canada with spe-
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Devonian—Continued.
Post-glacial anticlinal ridge in New
York, GILBERT.
Paint ore mines at Lehigh gap,
Hessg.
Union, Snyder, Mifflin, and Juniata
counties, Pennsylvania, D'INVIL-

LIERS.
Building stones of New York,
SMOCK.

Excursion across  Appalachians,

WiLriams, H. S.

Iron ores of Virginia, PECHIN.

Overthrust faults of Southern Ap-
palachians, HAYES.

Geological survey of (reorgia, SPEN-
CER.

Physical geology of Tennessee, HULL.

Plateau region of Alabama, McCaAL-
LEY. SMITH.

Cahaba coal field, MCCALLEY. SMITH.

Appalachians to Mississippiriver. Rocks
at St. Paul, Indiana, BEACHLER.

Age of Cincinnati anticlinal,
FOERSTE.

Cuyaloga shale and Waverly prob-
lem, HERRICK.

Notes on southwestern New York,
HARRis.

Map of Kentucky, PROCTER.

Jackson and Rockcastle counties,
Kentucky, SULLIVAN,

Western Kentucky, ORTON.

Economice geology [Illinois] Wor-
THEN.

Map of Illinois, WORTHEN.

Canada. Devonian and Carboniferous,
correlation, WiLLiams, H. S.

Late Winnipegosis and Porcupine
mountaing, TYRRELL.

Nova Scotia, FLETCIER.

Cape Breton, GILrIN.

West Kootaniedistriet, Dawson,G. M,

Yukon and Mackenzie basins,
McCONNELL.

I8est of the Mississippi river.  Devonian
rocks of Buchanan county, Iowa,
CALVIN.

Washington county, Arkansas, Si-
MONDS.

Introduction [Washington county,
Arkansas], BRANNER.

Contributions to geology of the
Southwest, HiLL.

Report, Montana division, U. S. Geol.
Survey, PEALE.

RECORD OF NORTH AMERICAN

31

GEOLOGY FOR 1891

Devonian—Continued.
Devonian and Carboniferous, corre-
lation, WiLL1ams, H. 8.
Central mineral region of Texas,
COMSTOCK.
General and nomenclature. Age of Cats-
kill flora, Dawson, J. W.

Geological position of the Catskill

group, PROSSER.

Devonian and Carboniferous, correla-

tion, WirLLiams, H. S.
DEWSNAP, S. G. The coal measures
of Washington.

Engineering and Mining Jour., vol. 52, pp.
245, 246, 24, p. 4°.

Thickness of beds and character of the coal,
with incidental reference to geologic relations.

DILLER, J. 8. Alate volcanic eruption
in northern California and its peculiar
lava.

U. 8. Geol., Survey, Bull. No. 79, 33 pages,
17 plates. Washington.

Description of the ‘‘Cinder cone’’ region, its
lavas, ash field, and ancient lake bed, with dis-
cussion of the age of the eruption, an account of
the petrographic character of its quartz-basalt,
and a brief review of the occurrence of quartz-
basalts elsewhere.

—— Report, Cascade division.

U. 8. Geol. Survey, 10th Report, J. W, Powell.
pp. 144-147. 1890,

Includes references to observations on the
structure of the Crazy mountains in Montana; on
Aucella beds lying on metamorphics in Cow
creek valley, Oregon; on a lava stream of Mount
Shasta in the canyon of the Sacramento; on tuff
deposits and Cretaceous beds in the northern Sac-
ramento valley; and on porphyritic eruptions
along Clear creek, Shasta county, California.

[Relations of the Cretaceous forma-
tions in northern California].

Geol. Soc. Am., Bull., vol. 2, p. 206, 24 p.

In discussion of paper by G. F. Becker, ‘‘Notes
on the early Cretaceous of California and Oregon.”

DUMBLE, E. T. Report of the State
Geologist for 1890.

Texas, Geol. Survey, Second Annual Report,
pp. v-lxxxviii.

Includes a general account of the mineral re-
sources of Texas, pp. xxv-1xviii, and a discussion
of the artesian water conditions of the state, pp.
Ixvii~lxxxviii.

A general description of the iron ore
district of east Texas.
Texas, Gteol. Survey, Second Annual Report,
pp. 7-31.
Abstract, Am. Naturalist, vol. 25, pp. 737, 910
911, 34 p.
Account of topography and stratigraphy of the
region and the mode of occurrence of the ores,
[Iron ore district of east Texas]
Anderson county.
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Burope—Continued.
Causes of spread of Cambrian faunas,
MATTHEW.
Faunaof lower Cambrian, WALCOTT.
Genesis of iron ores, KIMBALL.
Phosphaticchalk at Taplow,England.
DAVIDSON.
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Europe—Continued.
Quaternary changes of level in Scan-
dinavia, GEER.
Relation of strength of marble to its
structure, PERRY.
Review of Quaternary era, UPHAM.
Titanic oxide [insoils], DUNNINGTON.

F.

FAIRBANKS, Harold W. Geology of
the Mother lode region.

California, 10th Report of Mineralogist, pp.
23-90, map in accompanying pocket, 1890,

“Condensed” in Am. Geologist, vol. 7, pp.
209-222,

Description of the rocks and their relations, and
discussion of theirage. Accompanied by a folded,
colored, geologic map.

[PARIBAULT, E.R.] [Summary report
on observations in gold-bearing series
in Colchester and Halifax counties,
Nova Scotia.]

Canada, Geol. Survey, Reports, vol. 4, new
series, Report A, p. 45, 24 p. 1890.

Includes a note regarding the distribution of
Carboniferous rocks and their relations to the
lower Cambrian slates.

FARISH, John B. Interesting vein-
phenomena in Boulder county, Colo-
rada.

Am. Inst. Mining Engineers, Trans., vol. 19,
p. 547652,

Includes a brief reference to associated rocks
and to the age of the veins.

[FLETCHER, Hugh.] [Summary report
on part of Pictou and Colchester coun-
ties, Nova Scotia.]

Canada, Geol. Survey, Reports, vol. 4, new
Report A, pp. 4345, 1890.

Includes notes on the Triassic, Permian, Car-
boniferous, Devonian, and Silurian rocks and the
structure of Cobequid Hill.

Florida.

Age of Peace creek beds, DALL.

Elevation of America in Cenozoic
periods, DALL.

Floridite, Cox.

Fresh water swamps, SHALER.

Geology of phosphates, DARTON.

Origin of Florida phosphates, DAVID-
8ON.

Pebble and nodular phosphate oflime,
Cox.

Phosphatic chalk at Taplow, Eng-
land, DAVIDSON.

Phospha.te fields, MILLAR.

BuLn. 99—-3

FPlorida—Continued.
Phosphates of America, WYATT.
Record of deep well at Lake Worth,
DARTON.
Stones for building, MERRILL, G. P.

FOERSTE, Aug. F. On the Clinton
oolitic iron ores.
Am. Jour. Sei., 3d series, vol. 41, pp. 28-29.
Account of the structure of the grains and the
nature of their replacement, with a comment on
the conditions of deposition and location of the
shores during Clinton times.

—— The age of the Cincinnati anticlinal.
Am. Geologist, vol. 7, pp. 97-109.

A discussion of the bearing of the stratigraphy

of the region on the age and history of the uplift.

FONTAINE, W. M. [Report of the
work done during 1888 to 1889.]

U. 8. Geol. Survey, 10th Report, J. W. Powell,
P 174, 25 p.

Includesreference tooccurrence of Potomac for-
mation at Haywood, North Carolina and to the
flora of he Tuscaloosa formation of Alabama.

FOOTE A.E. Geologicalfeatures of the
meteoric iron locality in Arizona.
Philadelphia, Acad. Sci., Proc., 1890, p. 407,
%D,
Remarks on nature and origin of the depression.
FORD, H. C. Specimens of coniferous
wood saturated with bitumen.

Santa Barbara Soc., Nat. Hist., Bull., vol. 1,
No. 2, p. 11, % p.

Account of the beds in which they occur at Care
penteria, California.

FOSHAY, P. Max, and HICE, Richard
R. Glacial grooves at the southern
margin of the drift [in western Penn-
sylvania].

Geol. Soc. Am., Bull,, vol. 2, pp. 457-464, pl.
18.

Review by F. Leverett, Am. Jour. Sci., 3d
series, vol. 42, pp. 200~-212.

Abstracts, Am. Geologist, vol. 8, p. 186, 1/ p.
Am. Jour. Sel., 3d serics, vol. 42, p. 172, 1/ p,

Description of the pl. siography of the Beaver;
valley and its various glacial phenomena, and
discussion of thoir significance.
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Geologic Philosophy—Continued.
Physiographic geology—Continued.

Physiographic geology of western
Arkansas, WINSLOW.

Postglacial history of Hudson valley,
MEeRrILL, F. J. H.

Physical geology of Tennessee, HALL.

Age of overthrusts in southern Ap-
palachians, Davis.

Fossiliferous shales in Triassic of
Connecticut, Davis.

Geography of southern New England,
Davis.

An old lake bottom, Hicks.

Gravel accumulation in arid regions
of the west, GILBERT.

Relations of secular rock disintegra-
tion to certain transitional schists,
PuMPELLY.

Geological work of mosses and alg,
‘WEED.

Ore deposits.

Nickel and copper of Sudbury,
Canada, BELL.

Florida phosphate, Cox.

Vein phenomena in Boulder county,
Colorado, FARISIL

Mother Loderegion, California, FAIR-
BANKS.

Redonda phosphates, HITcHCOCK.

Genesis of iron ores, KIMBALL.

Manganese deposits, PENROSE.

Eruptive iron ores, NASON.

Origin of manganese ores, PENROSE.

Mount Morgan mine, Queensland,
RICcKARD.

Manganese deposits, New Brunswick,
WHITTLE.

Asphaltum, California, HILGARD.

Literature of ore deposits, KEmp.

Grenesis of ore deposits, STREERUWITZ.

Peotroleuw, etc., western Kentucky,
ORTON.

Miscellaneous.

The Crenitic hypothesis, AM. GEOLO-
GIST.

Contraction of molten rock, BARUS.

Contrast in color of soils of high and
low latitudes, CroOSBY.

Geological work of mosses and algz,
WEED.

Continents and deep seas, CL.AYPOLE.

Coefficients of thermal expansion of
certain rocks, HALLOCK.

Cycles of sedimeutation, WiLLIAMS,
J. L.
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Greologic Philosophy—Continued.
Miscellaneous—Continued.

Beach phenomena, New Brunswick,
WHITTLE.

Fresh water morasses, SHALER.

Relations of secular rock disintegra-
tion to transitional schists, Pum-
PELLY.

Georgia. Age of overthrusts in southern
Appalachians, Davis.

Cambrian of North America, WaL-
COTT.

Clinton oolitic iron ores, FOERSTE.

Cretaceousof North America, WuITE,
C. A,

Fauna of lower Cambrian, WALCOTT.

Fresh water swamps, SHALER.

Geological survey report, SPENCER.

Manganese deposits, PENROSE.

Origin of certain topographic forms,
Davis.

Overthrust faults of the southern
Appalachians, HAYES.

Post-pliocene subsidence, SPENCER.

Section along Chattahoochee river,
LaNGDoON.

Stones for building, MERRILL, G. P.

GIBSON, A. M. [Report on the coal
measures of Blount county.]

Alabama, Geol. Survey, Report on coal meas-
ures of the platean region by H. McCalley, pp.
114-122, 188-215.

Notes on stratigraphy of the coal measures.

GILBERT, G. K. Postglacial anticlinal
ridges near Ripley and Caledonia, New
York.

Am. Geologist, vol. 8, pp. 230-231, 24 p.

Abstract, Am. Naturalist, vol. 26, p. 1127, 5

lines.
Abstract of paper read to Am. Assoc. Adv. Sci-

ence, 1891,
[Mode of gravel accumulation in the
arid regions of the West.]
Geol. Soc. Am., Bull., vol. 2, pp. 223-224,14 p.
In discussion of paper by R. l‘uuipelly “The
relation of secular rock disintegration to certain
transitional crystalline schists.”
[Status of terms ‘‘ Algonkian” and
“ Algonquin.”]
Geol. Soc. Am., Bull., vol, 2, p. 174, 14 p.
GILPIN, E. The Devonian of Capo
Breton.
Nova Scotian Inst. Trans., vol 7, pp. 381-387,
1890.
Distribution, characters in various districts,
dikes, relations to carboniferous, and economic
minerals,






DARTON.]

HAUSMANN, A. Interesting occur-

rence of gold.

Engineering and Mining Journ., vol. 51, p.
516, 14 p. 4°.

Reference of geologic relations at locality in
Summit county, Colorado, and on Cerros island
off the coast of lower California.

HARRIS, Gilbert D. Notes on the ge-
ology of southwestern New York.

Am. Geologist, vol. 7, pp. 164-178.

Description of well sections and discussion of
the stratigraphy and structure of the region.

—— The Fayetteville-Huntsville section.

Arkansas, Geol. Survey, Report, 1888, vol.
4, pp. 149-154.

Description of the stratigraphy of the several

. Carboniferous members.

HATCH, Frederick H. An introduction
to the study of Petrology : The igneous
rocks, 128 pages 12°, New York, 1891.

Not seen.

Hawaiian Islands.

Recent eruptions of Kilauea, BRIGHAM.

HAWORTH, Erasmus. The age and
origin of the crystalline rocks of Mis-

souri.

Missouri, Geol. Survey, Bull., No. 5, pp
11-42.

Abstracts, Am. Jour. Sei., 2d series, vol. 42,
p. 515, # p.; Am. Naturalist, vol. 25, pp. 1120-1121,
15 -

Descriptions of their character and relations and
discussion of their age and origin.

HAY, Robert. Northwest Kansas. Its
topography, geology, climate, and re-
sources.

Kansas, Board of Agriculture, 6th Report,
pp. 92-116, pl. 1889.

Includes description of the characteristics and
distribution of the Triassic, Cretaceous, Tertiary,
and Pleistocene formations and economic geology.
Accompanied by a folded cross section.

— - Salt—Its discovery and manufacture
in Kansas, with suggestions for its use

in agriculture.
Kansas, Board of Agriculture, 6th Report,
pp. 192-204, 1889,
Includes brief account of the saliferious forma-
tions.
—— Notes on some Kansas salt marshes.
Kansag Acad. Sci. Trans., vol. 12, pp. 97-100,
1890,
Account of their distribution and discussion of
their geologic relations and origin.

HAYES, C. Willard. The overthrust
faults of the southern Appalachians.
Geol. Soc. Am., Bull., vol. 2, pp. 141-154,
pls. 2, 3,
Abstracts, Am. Geologist, p. 262, 15 p.; Am.
Naturalist, vol. 25, p. 364, 1/ p.
Description of the northwestern Georgia region
and discussion of the character and mechanism of
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HAYES, C. Willard—Continued.
itsgreat overthirusts. Illustrated by geologic map
and plates of sections. Discussed by C. D. Wal-
cott, W. M, Davig, and B. Willis, pp. 153-154.

HEILPRIN, Angelo. The Eocene mol-
lusca of the State of Texas.

Philadelphia, Acad. Sci., Proc., 1890, pp.
393-406.

With brief prefatory remarks on their strati-
graphic bearing.

—— The geology and paleontology of the
Cretaceous deposits of Mexico.

Philadelphia, Acad. Sci., Proc., 1890, pp.
445-469, pls., 12-14.

Notes on the character, distribution, relations,
equivalency, and paleontology of the Cretaceous
formations of Mexico, mainly in the south central
region, and descriptions of some fossils from near
Orizaba.

—— Geological researches in Yucatan.

Philadelphia, Acad. Sci., Proc., 1891, pp.
136-158.

Notes on later Tertiary and post-Pliocene lime-
stones and their fossils, ¢‘terra rossa,” caves and
physiography, and a discussion of the evidenco
afforded by submarine topography of the Gulf and
along the Atlantic coast of Tertiary and Pleisto-
cene continental movements.

HERNDON, J.H. [Iron ore districts of
east Texas.] Smith county.
Texas, Geol. Survey, Second Annual Re-

port, pp. 204-224.
Account of economic resources.

HERRICK, C. L. The Cuyahoga shale
and the problems of the Ohio Waverly.
Geol. Soc. Am., Bull., vol. 2, pp. 31-48, pl. 1.
Abstracts, Am. Naturalist, vol. 25, p. 275,24 p.;
Am. Jour. Sci., 3d series, vol. 40, p. 332, 5 lines,
1890.

Resumsé of the general stratigraphy, discussion
of stratigraphic relations, list of fauna and de-
scription, with plate, of some new or little-known
‘Waverly fossils,

HESSE, Conrad E. The paint-ore mines
at Lehigh Gap.

Am, Inst. Mining Engineers, Trans., vol.
19, pp. 321-330.

Includes an account of geologic relations of the
ore bed.

HICE, Richard R., FPOSHEY, P. Max,
and. (lacial grooves at the southern
margin of the drift [in western Penn-
sylvania].

Geol. Soc. Am., Bull., vol. 6, pp. 457-464, pl.
18. '

Reviewed by ¥. Leverett, Am. Jour. Sci., 3d
series, vol. 42, pp. 200-212.

Abstracts, Am. Geologist, vol. 8, p, 186, 1/ p.;
Am. Jour. Sci., 3d series, vol. 42, p. 172, 14 p.

Description of the physiography of the Beaver
valley and its various glacial phenomena, and
discussion of thefr significance,
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HOFFMANN, G. C.—Continued.
Canada, Royal Soc., Trans., vol. 9, Section 3,
pp. 3942. PL 1.
Account of its mode of occurrence in the rock.

—— Chemical contributions of the geol-
ogy of Canada.

Canada, Geol. Survey, Reports, vol. 4, new
series, Report R, 68 pages. 1890.

Includes analyses of coals, ores, limestone,
dolomite, clay, and mineral waters.

[HOLLICK, Arthur.] [Minerals from
fire clay beds at Green ridge, Staten
island.]

Am. Naturalist, vol. 25, p. 403, 14 p.

Read to Staten Island Natural Science Assoc-
iation.

Incidentally refers to the Cretaceous age of
the clays.

HOLMES, J.A. Mineralogical, geologi-
cal, and agricultural surveys of South
Carolina.

Elisha Mitchell, Sei. Soc., Jour., 1890, pp.
89-117.
Historical.

HONEYMAN, D. Glacial geology of
Cape Breton.

Nova Scotian Inst., Trans., vol. 7, pp. 337-
344, 1890.
Notes on drift deposits and glacial markings.

Idaho.
Cambrian of North America, WAL-
COTT.
Stones for building, MERRILL, G. P.
The Nampa image, WRIGHT.
Man and the glacial period, WRIGHT.

IDDINGS, Joseph Paxton. Spherulitic

crystallization.

Washington, Phil. Soc., Bull., vol. 11, pp.
446-463, pls. 7, 8.

Review by Anon, Am. Geologist, vol. 8, pp.
387-392,

A discussion of characteristics of specimens from
Yellowstone Park and of the conditions of spheru-
litic development.

——and PENFIELD, S. L. The min-
erals in hollow spherulites of rhyolite
from Glade creek, Wyoming.

Am. Jour. Sci., 3d series, vol, 42, pp. 39-46.

Includes a prefatory description of the contain-
ing rock.

Illinois. Age of orange sands, SALIS-

BURY.
Altitude of United States during
glacial period, CHAMBERLAIN.

RECORD OF NORTH AMERICAN GEOLOGY FOR 1891.

39

HONEYMAN, D.—Continued.
—— Geological Gleanings in Nova Scotia
and Cape Breton.

Nova Scotian Inst., Trans., vol. 7, pp. 345~
356, 1890.

Notes on Archean, lower Carboniferous and
igneous rocks, and glacial geology in the Mabou
region.

HOPKINS, T.C. Topographic features
of Arkansas marble. [Abstract.]

Am. Assoc. Ady. Sci., Proc., vol. 39, pp. 247~
248.

Brief notice of the distribution, character, and
topographic characteristics of the marbles.

HULL, Edward. On the physical geol-
ogy of Tennesseeand adjoining districts
in the United States of America.

Geol. Soc., Quar. Jour., vol. 47, pp. 69-77,
plate. .

Abstract, Geol. Magazine, 3d decade, vol. 8,
pp, 45-46.

Description of the chief physical features of
eastern Tennessee and discussion of the history of
their development. Illustrated by plate of geo-
logical cross sections.

HUNT, T. Sterry. The iron ores of the

United States.
Am. Inst. Mining Engineers, Trans., vol. 19,
pp. 3-11.
Brief references to the nature and geologic re-
lations of the various deposits,

L.

Illinois—Continued.

Criteria of englacial and subglacial
drift, UpHAM.

Drift deposits, WORTHEN.

Devonian and Carboniferous, correla-
tion, WiLriams, H. S.

Extension of pre-Pleistocene gravels,
SALISBURY.

Economic geology, WORTHEN.

Geologic map, WORTHEN.

Geological notes, GRESLEY.

Local deposit of Chester sandstone,
NicKLES.

Stones for building, MERRILL, G. P.

Relationship of Pleistocene to pre-
Pleistocene, CHAMBERLAIN and
SALISBURY.

Striee and slickensides at Alton,
Topb.

Second driftless area, SALISBURY.

Indiana. Basanite from Crawford

county, GOLDSMITH.
Criteria of englacial and subglacial
drift, UPHAM,
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JAMES, Joseph F.—Continued.

In discussion of paper by J. E. Wolff, “On
the lower Cambrian age of the Stockbridge lime-
stone.”

A brief history of the Ohio river.
Popular Science Monthly, vol. 38, pp. 739-
748,

Abstract, Engineering and Mining Jour.,
vol. 51, p. 380, 14 col. 4°.

JOHNSON, Lawrence C. The Nita cre-
vasse.

Geol. Soc. Am., Bull., vol. 2, pp. 20-25.

Abstract, Am. Jour. Sci., 3d series, vol. 40, pp.
332-333, 14 p. 1800.

Description of the crevasse and of its effects,
with an account of the recent deposits and their
history in the lower Mississippi region.

JUKES-BROWN, A.J. Elevationand
subsidence in Central America.

Geol. Magazine, 3d decade, vol. 8, p. 143,

Discussion of extent of elevation and subsidence
in Central and North America and their bearing
on the cause of the glacial period.

Jura-Trias.
Mississippi river to Rocky mountains.
Coal fields of Montana, WEED.
Cheyenne sandstone and Neocomian
of Kansas, CRAGIN.

Leaf-bearing terrane, near Alpine
¢ Public Lands,” CRAGIN.

Report on northwestern T'exas, CUM-
MINS.

Report of State Gteologist of Texas,
DumBLE.

Results of Texas survey, DUMBLE.

Notes on New Mexico and southwest-
ern Texas, HiLL.

Reconnaissance in Indian Territory,
HiLL,

Triassic plants from New Mexico,
KNowLTON.

Concho couuntry, Texas, LERCH.

Gteological horizons as determined by
vertebrate fossils, MARSH.

Plant-bearing beds of American Trias,
WARD.

Texas Permian and its Mesozoic types
of fossils, WaiTE, C. A.

Report, Mesozoic division, inverte-
brate paleontology, U. 8. Geol. Sur-
vey, WHITE, C. A.

Northwest Kansas, Hay.

Newark formation (Nova Scotia to Va.)
Composition of igneous rocks of
Virginia, CAMPBELL and BROWN.
Nova Scotia, FLETCHER.
Quaco, New Brunswick, WHITTLE.
Triassic of Massachusetts, EMERSON.
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Jura-Trias—Continued.
Newark formation—Continued.

Position of fossil-bearing beds in Mas-
sachusetts, EMERSON.

Fossiliferous shales in Connecticut,
Davis. SoPER.

The four Rocks about New Haven,
DaANA.

Geological features of Meriden, Con-
necticut, CHAPIN. '

Igneous injections of New Haven
region, DANA.

Jura-Trias of central Connecticut,
DaANAa.

Arkose beds in Triassic in central
Massachusetts, EMERSON.

Eastern Virginia and Maryland, DAR-
TON.

Age of overthrusts of southern Appa-
lachians, DAVIS.

Artesian wells in eastern Pennsyl-
vania, CARTER.

Structure of Blue ridge near Harper’s
Ferry, GEIGER and KEITH.

Section across Maryland, KEYES.

2,000-foot boring in eastern Pennsyl-
vania, SEELEY. LYMAN.

Artesian wells, New Jersey, SMOCK.

Are there glacial records in the New-
ark system? RUssELL, I. C.

Fossils in Maryland, WiLLiams, G. H.

Work on crystalline rocks of Mary-
land, WiLL1AMS, G. H.

Piedmont plateau, Maryland, WiL-
LIAMS, G H.

Triassic of Connecticut
Davis.

Lostvolcanoesof Connecticut, DAviIs,
Dan River coal fields in North Caro-
lina, NITZE.

Building stones of New York, SMock.

valley,

West of the Rocky mountains [Counties
ofCalifornia], HoBsON, GOODYEAR,
PRESTON, WATTS.

Supposed Triassic from Mineral King
district [California], WaiITE, C. A.

Early Cretaceous of California and
Oregon, BECKER.

Amador county, California, BROWN.

Mother Loderegion, California, FA1R-
BANKS.

Placer county, California, HoBson.

Mount Diablo, California, TURNER.

Gold ores, California, HaAMMOND.
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Kentucky—Continued.

Relationship of Pleistocene to pre-
Pleistocene, CHAMBERLIN and SaL-
ISBURY.

Stones for building, MERRILL, G. P.

KEYES, Charles R. Stratigraphy ofthe
Carboniferous iu central Iowa.
Geol. Scc. Am., Bull., vol. 2, pp. 277-292,
pls. 9, 10.
Abstract, Am. Geologist, vol. 7, p. 377, 24 p.
Description of the strata, structure, and uncon-
formities, veview of fauna, and a discussion of
stratigraphic range and relations of the forma-
tions.
—— A geological section across the Pied-

mont plateau in Maryland.
Geol. Soc. Am. Bull., vol. 2, pp. 319-322.
Abstract, Am. Geologist, vol. 8, p. 331, 4 lines.
Description of the rocks in a gection from the
Catoctin Mountains to Washington, with an ac-
count of the fossils in the Frederick limestone and
a discussion of the structurc of Sugar Loaf Moun-
tain,
The redrock sandstones of Marion
county, Towa.
Am, Jour. Sci., 3d series, vol. 41, pp. 273-276.
Description of the formation and discussion of
its history and stratigraphic relatious.
—— Fossil faunas in central Iowa.
Philadelphia, Acad. Sci., Proc., 1890, pp.
242-265.
With prefatory remarks on stratigraphic re-
lations in the region.

RECORD OF NORTH AMERICAN GEOLOGY FOR 1891,

43

KIMBALL, James P. (enesis of iron
ores by isomorphous and pseudomor-
phous replacement of limestone, etc.

Am. Geologist, vol. 8, pp. 352-376.

In part, Am. Jour, Sci., 3d series, vol. 42, pp.
231-241.

Discussion of conditions in the principal Ameri-
can deposits and references to some foreign ex-
amples.

KINGSLEY, J. S. The Hat creek bad
lands.

Am. Naturalist, vol. 25, pp. 963-971.

Description of topographic characteristics, oc-
currences of fossils, and general geologic features.

KIRKPATRICK, J. W. A bowlder of
copper and glacial striee in central
Missouri.

Science, vol. 18, pp. 344-345, % col. 4°,

Includes references to its probable origin and
to the geologic features of the region.

KNOWLTON, F. H. Notes on Triassic
plants from New Mexico. Description
of the locality.

U. 8. National Mus., Proc., vol. 13, pp. 281~
283.

Account of geologic features.

—— Report on fossil plants from Pin-
nacle Pass, near Mt. St. Elias, Alaska.

National Geogr. Mag., vol. 3, pp. 199-200.

Description of the plants, and comment on their
age.

L.

LADD, G. E. Notes on the clays and
building stones of certain western cen-
tral counties tributary to Kansas City.

Missouri, Geol. Survey, Bull.,, No. 5, pp.
48-86.

With incidental references to their geologic
features.

LAKES, A. The fuel resources of Colo-
rado.

Am. Geologist, vol. 8, pp. 7-19.
A description of the several coal and oil fields.

LANE, Alfred C. Petrographical tables.

Am. Geologist, vol. 7, pp. 337-339, 2 plates.
Two folded tables with explanatory text.

LANGDON, Daniel W. Variations in
the Cretaceous and Tertiary strata of
Alabama.

Geol. Soc. Am., Bull., vol. 2, pp. 587-605, 606,
pl. 23.

Abstract, Am. Geologist, vol. 8, pp. 260, 14 p.

Descriptions of the formations and of the gene-
ral section exposed on the Chattahooche river,
and comparison of the sections of the several
regions, Discussed by C. A. White, p. 6006.

LANGDON-—Continued.

—— (ieological section along the Chatta-
hooche river from Columbus to Alum
Bluff.

Georgia, Geol. Survey, First Report, pp.
90-97.

Description of members from Tuscaloosa serics
to Alum Bluff series.

LAWSON, Andrew C. Petrographical
differentiation of certain dikes of the
Rainy Lake region, with analyses by
F. T. Shutt, Communication No. 2,

Am. Geologist, vol. 7, pp. 1563-164,

Abstract, Am. Naturalist, vol. 25, pp. 1003-
1004, 14 p.

Description of structural, mineralogical, and
chemical variations from contact to interior in
several dikes, and a consideration of the bearing
of the facts on the conditions under which the
differentiation was developed.

—— Lake Superior stratigraphy.

Am. Geologist, vol. 7, pp. 320-327, 388,

Reviewed by C. R. Van Hise, Am. Geologist,
vol. 7, pp. 383-386.
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M.

McCALLEY, Henry. Oun the coal
measures of the plateau region of
Alabama.

Alabama, Geol. Survey, Report on coal
measures of the plateau region, pp. 9-238, 2
plates.

Abstract, Am. Jour. Sei., 3d series, vol. 42,
p. 515, 4 p.

Detailed descriptions of coal beds in the various
counties with a general review of the stratigraphy
and structure. Includes notes on the coal meas-
ures of Blount county by A. M. Gibson, pp. 114~
122, 188-215. Accompanied by a geologic map
and a folded plate of colored sections.

[Geology of the adjacent regions.]
Map of the Cahaba coal field and adja-
cent regions by Joseph Squire.

Alabama, Geol. Survey, Report on the

Cahaba coal fleld, by J. Squire, 1890.
Folded colored geologic map.

McCONNELL, R. G. Report on an ex-
ploration in the Yukon and Mackenzie
basins, Northwest territory.

Canada, Geol. Survey, Reports, vol. 4, new
series, Report D, 163 pages; map, and 9 sheets in
accompanying atlas. 1890.

Abstract, Am. Geologist, vol. 8, p. 394, 14 p.

Itinerary notes with a summary description of
Archxan, Cambrian, Devonian, Triassic, Creta-
ceous and Tertiary formations, superficial deposits,
glaciation, and physical features.

[—] [Summary report on country north
of Lesser Slave lake bounded by the
Peace and Athabasca rivers.]

Canada, Geol. Survey, Reports, vol. 4, new
series, Report A, pp. 12-15. 1890.

Includes some brief references to geologic
features. .

McGEE, W J. Report, Potomac division.

U. 8. Geol. Survey, 10th Report, J. W.
Powell, pp. 148-158. 1890,

Abstract, Ibid., at 30, 14 p.

Includes a reference to the geologic character-
istics of the northeastern Towa region and a report
by G. H. Williams, *“The work on the crystalline
rocks of Maryland.”

——— Neocene and Pleistocene continent
movements.

Am. Geologist, vol. 8, pp. 234-235, ¢ p.

Abstract of paper read to Am. Assoc. Adv.
Science, 1891.

—— The Columbia formation in the Mis-
sissippi embayment. [Abstract.]

Am. Assoc. Adv. Sclence, vol. 39, pp. 244-245,
Y p

Brief notice of its distribution, character,and
thickhess.

—— The Appomattox formation on the
Mississippi embayment. [Abstract.]

McGEB, W J—Continued.
Geol. Soc. Am., Bull., vol. 2, pp. 2-6.
Abstract, Am. Jour. Sci., 3d series, vol. 40, p.
332, 4 p. 1890,
Description of characteristics, relations, and
distribution, and review of the nomenclature of
the formation.

—— The geology of Washington and
vicinity.
Guide to Washington prepared for the In-
ternational Congress of Geologists, Fifth
Session, Washington, pp. 38-64. [Including
parts by G. H. Williams, N. H. Darton, and B.
Willis. ]
Description of general and local physiography,
the general geology [in part], and the geomorph-
ology.
[The southern extension of the Ap-
pomattox formation.]

Am, Naturalist, vol, 25, p. 823, 3 p.

Abstract of paper described in record for 1890.

Maine. Antiquity of last glacial period,
SHALER.
American opinion on the older rocks,
WINCHELL, A.
Cambrian of North America, WaL-
COTT.
Devonian and Carboniferous, correla-
tion, WiLLiAMS, H. S.
Geologic position of the Catskill
group, PROSSER.
Lakes enclosed by glacial drift, Up-
HAM. )
Subsidence in later glacial times,
HircHCOCK.
Stones for building, MERRILL, G. P.

MARCOU, Jules. Geology of the en-
virons of Quebec, with map and sec-
tions.

Boston Soc. Nat. Hist., Proe., vol. 25, pp. 202-
227, pls. 7-9.

Abstract, Am. Geologist, vol. 8 pp. 119-120.

Discussion of the structural relations and age
of the formations, with a bibliography of the ge-
ology and paleontology of the region. Illustrated
by a colored geologic map and plates of sections.

—— Biographical notice of Ebenezer
Emmons.
Am. Geologist, vol. 7, pp.1-23, pl. 1.
Includes historical data concerning the Taconic
system and a list of Emmons’ publications. Ac-
companied by a portrait.

MARSH, 0. C. Geological horizons as
determined by vertebrate fossils.
Am. Jour. Sei., 3d series, vol. 42, pp. 336-338,
pl. 12.
Abstract of paper read to International Geologe
ical Congress. 1891
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MATTHEW, G. F.—Continued.

—— On some causes which may have in-
fluenced the spread of the Cambrian
faunas.

Canadian Record of Science, vol. 4, pp. 256~
269,

A review of the stratigraphic and geographic
distribution of Cambrian faunas, with comments
on some of the causes which may have'de‘termined
their development.

—— On a new horizon in the St. John
group.

Canadian Record of Science, vol. 4, pp.339-
343,

Announces the discovery of a dictionema-bear-
ing series, reviews the nature and distribution’ of
the genus, and summarizes the stratigraphic com-
ponents of the Bretonian division of the St. John
group.

—— [Fish remains in the Lower Helder-
berg of New Brunswick.]

Am. Geologist, vol. 8, pp. 61-62, 24 p.

Discusses age of the beds lholding Diplaspis
Acadica. '

—— Notes on Cambrian faunas.

Am. Geologist, vol. 8, pp. 287-291.

Comparison of the Taconic fauna of Emmons
with the Cambrian horizons of tho 8t. John
group. Mainly paleontologic.

[MAYNARD, George W..] The ore de-
posits of Pioche, Nevada.

Engineering and Mining Jour., vol. 61, p.
171-172, 15 p., 4°.

Includes brief reference to geological relations.

MELVILLE, W.H. Noteson the chem-
istry of the Mount Diablo rocks.

Geol. Soc. Am., Bull., vol. 2, pp. 402-414.
Abstract U, S. Geol. Survey, Bull. No. 78, p. 124,
17 p. Analyses, with notes on the character and
occurrence of the rocks.

MERRILL, Frederick, J. H. On the
post-glacial history of the Hudson
river valley.

Am. Jour. Sci., 3d series, vol. 41, pp. 460-466.

Reviews the evidence afforded by the terraces
and their deposits, and points out the conditions
which they indicate.

MERRILL, G. P. Stones for building
and decoration, 453 pages. New York.
[Wiley.]

Includes a description of the principal building
stones of the United States and Europe.

Mexico. Cretaceous of North America.
Whairte, C. A.

Cretaceous deposits, HEILPRIN.

Interesting occurrence of gold.
HAUSMANN.
MEZGER, A. Some geological obser-

vations in the vicinity of Charlotte,
North Carolina.
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MEZGER, A.—Continued.
Engineering and Mining Jour., vol. 62, p.
725,84 p. 49
Discusses the nature and distribution of residu-
ary clays in the region.
THIES, A.and. The geology of the
Haile mine, South Carolina.
Am. Inst. Mining Engineers, Trans., vol. 19,
pp- 595-601.
Account of the relations of the veins and the as-
sociated diabase dikesand crystalline schists.
Michigan. A last word with the Hu-
ronjan, WINCHELL, A,
American opinions on the older
rocks, WINCHELL, A.
Conditions controlling artesian well
borings, HarL, C. W.
Cambrian of North America, WAL-
COTT. '
Devonian and Carboniferous, correla-
tion, WiLrLiams, H. S.
Fauna of Lower Cambrian, WALCOTT.
Geology of Marquette iron region,
BRrOOXKS.
High level shores and their deforma-
tion, SPENCER.
Highest old shore line on Mackmac
island, TAYLOR.
Iton ores of Minnesota, WINCHELL,
N.H.and H. V.
" Lake Superiorstratigraphy, LAwWSoN.
VAN HISE.
Marquette and Keweenaw districts,
‘WADSWORTH.

Penokee iron series, IRVING and VAN
Hise.

Post-Pliocene subsidence versus Gla-
cial dams, SPENCER.

Relations of eastern sandstone to
silurian, Keweenaw Point, Wabs-
WORTH.

South Trap range of the Keweenawan
series, WADSWORTH.

Stones for building, MERRILL, G, P.

MILLAR, C. C. Hoyer. The phosphate
fields of Florida, 48 pages. Eden Fisher
& Co., London, 1891.

Not seen.

MILLER, Samuel A. A description of
some lower Carboniferous crinoids
from Missouri.

Missouri Geol. Survey, Bull. No. 4, 40 pages,
plates, Jefferson City.

With some introductory remarks on the dis-
tributien of the fossils and on the stratigraphy of
the Warsaw group.
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ZIontana—~Continued.
Report, Montana division, U. 8. Geol.
Survey, PEALE.
Stones for building, MERRILL, G. P.
Titanic oxide [in 80ils] DUNNINGTON.
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MOREHEAD,J. M. Occurrence of go'd
in Montgomery county, North Carolina.
Elisha Mitchell Sci. Soc., Jour., 1890, pp.
87-88.
Refers to the relations of the gold bearing
gravels.

GEOLOGY FOR 1891

N.

NASON, Frank L. The post-Archean
age of the white limestones of Sussex
county, New Jersey.

New Jersey, Geol. Survey, Report for 1890,
pp. 25-50, 2 plates.

Alstract, Am. Naturalist, vol. 25, pp. 815-816.

Reviewed by Anon, Am,. Geologist, vol. 8, pp.
120-121, and by J. D. D[ana,] Am. Jour. Sci., 3d
series, vol. 42, pp. 70-72.

Describes the characters and relations of the
white limestones and associated sedimentary and
igneous rocks. Illustrated by a colored geologic
map and a plate of sections.

—— The post-Archxan age of the white
limestones of Sussex county, New Jer-
sey.

Am. Geologist, vol7, pp. 241-252.

A review of previcus observers and discussion
of the relations of the white limestone to the
asgociated formations,

The post-Archxan age of the white
limestone of Sussex county, New Jersey.

Ant. Goologist, vol. 8, pp. 166-171.

A resumé of the evidenco in answer to J. D.
Dana, Am. Jour. Sci.,3dseries, vol. 42, pp. 70-72,

— Iron mines. Notes on the active
iron mines.

New Jersey, Geol. Survey, Report for 1890,
pp. 51-127.

Includes some incidental references to geologic
featuves, notes on the rocks associated with the
iron orer, a discussion of the position of the ore
bodies in the crystalline rocks, and directions for
searching for ore with the magnetic needle.

-—— Eruptive iron ores.

Engineering and Mining Journal, vol. 51, p.
693, 15 p. 4°.

Discussion of conditions under which bodies of
iron ore may be inclosed in eruptive rocks and
intruded with them. Reviewsthe evidence of this
origin for the magnetic ores of the highlands of
New Jersey and New York.

Nebraska. An old lake bottom, Hicks.

Cretaceous of North America,
WHITE, C. A.

Devonian and Carboniferous, corre-
lation, WirLiams, H. S.

Flat Creek bad lands, KINGSLEY.

Notes on central Nebraska, RUSSELL,
F.W.

Progress report of artesian and under-
flow investigation, NETTLETON.

BuLL. 99—4

Nebraska—Continued.
Some Kansas salt marshes, HAY.
Stones for building, MERRILL, . P.

NETTLETON, Edwin 8. Progress re-
port of artesian and underflow investi-
gation between the 97th degree of west
longitudeand the foothills of the Rocky
mountains, with maps and profiles.
Part IT, prepared under direction of the
Secretary of Agriculture,14 pages, 11
plates, Washington.

Profiles along various lines, with well records.

Nevada. Cambrian of North America,
WALCOTT.

Clagsification of mountain ranges,
UprHAM.

Devonian and Carboniferous, corre-
lation, WiLLiams, H. 8.

Fauna of lower Cambrian, WALCOTT.

Manganese deposits, PENROSE.

Ore deposits of Pioche, MAYNARD.

Stones for building, MERRILL, G. P.

NEWBERRY, J.S. The flora of the
Great Falls coal field, Montana.
Am. Jour. Sci., 3d series, vol. 41, pp. 191-201, pl.
14.
Abstract, Am. Naturalist, vol. 25, pp. 362-363,

Ya D

Descriptions of the remains, with prefatory ac-
count of relations of the containing formation,
and discussion of its equivalence and history.

New Hampshire. American opinion on
the older rocks, WINCHELL, A.
Cambrian of North America, Wor-
COTT.
Criteria of englacial and subglacial
drift, UpHAM,

Dates of origin of certain topographic
forms, Davis.
Lakes inclosed by modified drift,
Upnawm.
Post-Pliocene subsidence versus gla-
cial dams, SPENCER.
Stones for building, MERRILL, G. P.
New Jersey. Artesian wells, Nason.
WooLMAN.
Basic dikes, KEMP.
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NICKLES, J. M. A local deposit of
Chester sandstone.
Am. Geologist, vol. 7, pp. 4748,
Description of the relations and sections at
Chester, Illinois, and discussion of the history of
a local unconformity.
NITZE, H. B. C. Notes on the Dan
river coal basin in North Carolina.
Engineering and Mining Jour., vol. 51, p.
48, 14 p. 40,
Incidental references to stratigraphy and dip at
several localities.
NORTH, Edward. The Pico Cafion oil
field.
California, 10th Report of Mineralogist, pp.
283-293, 12 plates.
Geologic notes, and diagrams of well sections,
North Carolina. Cambrian of North
America, WALCOTT.
Cretaceous and Tertiary near Wil-
mington, STANTON.
Cretaceous of North America, WHITE,
C. A.

O.

North Carolina—Continued.

Dates of origin of certain topographic
forms, DAvIs.

Gold in Montgomery county, MORE-
HEAD.

Dan river coal basin, NITZE.

Dismal Swamp, SHALER.

Observations in vicinity of Charlotte,
MEzGER.

[Potomac formation at Haywood],
FONTAINE.

Stones for building, MERRILL, G. P.

NORTHRUP, JohnI. Noteson the geol-
ogy of the Bahamas.

Am. Naturalist, vol. 25, p. 363, 14 p.
Abstract of paper described in Record for 1890.

NORTON, R. Henry. Notes on coal
mining in Oregon.

Am. Inst. Mining Engineers, Trans., Vol.

18, pp. 23-28.

Includes brief account of coal beds at Yaquina

Bay.

Ohjo. Age of Cincinnati anticlinal, | Obio—Continued.

FOERSTE.
Age of Point Pleasant beds, JAMES.
Altitude of United States during the

Stones for building, MERRILL, G. P.
Stratigraphy of bituminous coal field,
WHiItE, L. C.

glacial period, CHAMBERLIN. ORCUTT, Charles Russell. The Colo-

Cuyahoga shale and the Waverly
problem, HERRICK.

Criteria of englacial and subglacial
drift, UpHAM.

Clinton oolitic iron ores, FOERSTE.

Cincinnati ice dam, LEVERETT.
CHAMBERLIN.

Deep boring near Akron, CLAYPOLE.

Devonian and Carboniferous, correla-
tion, WiLL1ams, H. S.

* Flood plains and the mound builders,

PrET.

Fluvial planes of western Pennsyl-
vania, LEVERETT.

(tlacial grooves on Kelly’s island,
WRIGHT.

(tenesis of iron ores, KIMBALL.

rado Desert.

California, 10th Report of Mineralogist, pp.

899-919, 1890,

Includes an account of Tertiary to Pleistocene

geology, and a bibliography.
Oregon. Coal mining, NORTON.

Cretaceous formations in northern
California, DILLER.

Cretaceous of North America, WHITE,
C. A,

Faunas of the Shasta group, WHITE,
C. A.

Infusorial earths, EpwaARDS.

Notes on early Cretaceous, BECKER.

Report, Cascade division, U, 8, Geol.
Survey, DILLER.

Stones for building, MERRILL, G, P.

History of Ohio river, JAMES. ORTON, Edward. Report on the occur-

High level shores and their deforma-
tion, SPENCER.

Man and the glacial period, WRIGHT.

Megalonyx in Holmes county, CLAY-
POLE.

Natural and artificial terraces, PEET.

Petroleum, etc., western Kentucky,
ORTON.

Post-Pliocene subsidence versus gla-
cial dams, SPENCER.

rence of petroleum, natural gas, and
asphalt rock in western Kentucky,
based on examinations made in 1888
and 1889. Kentucky, Geol. Survey,
233 pages, plates, map. Frankfort
[date %].

Account of the petroleum district and a general

sketch of the geology of western Kentucky, pre-
ceeded by chapters on the history of petroleum,
the origin of petroleum and gas, the geology of
petroleum and the utilization of natural gas,
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Petrography—Continued.

Constitution and origin of spherul-
ites, CrOSS.

Spherulitic crystallization, IDDINGS.

Mother Lode region, California, FAIR-
BANKS.

Mouunt Diablo, California, TURNER.

Late volcanic eruption in northern
California, DILLER.

Report U. 8. Geol. Survey, POWELL.

Granites from British Columbia,
Alaska, etc., ADAMS.

Drift rocks of central Ontario, COLE-
MAN.

Metallic iron on St. Joseph island,
Lake Huron, HO¥FMANN.

Petrographic differentiation in dikes
of Rainy Lake region, LAWSON.

Marquette and Koweenaw distriets,
WADSWORTH.

Iron ores of Minnesota, WINCHELL.

Steep Rock Lake region, SMYTH.

A last word with the Huronian,
WINCHELL, A.

Penokee iron series, IRVING and
VAN HISE.

Introduction to study of petrology,
Harcs,

Petrographical tables, LANE.

Tabulation of igneousrocks, ADAMS.

Igneous rocks of Arkansas, WIL-
L1aMs, J. F. KEmp and WILLIAMS.

Dikes outside the Syenite areas of
Arkansas, KEMP.

Dike in Minnesota river valley,
Havrr, C. W.

Crystalline rocks of Missouri, Ha-
WORTH.

Silicified glass breccia, Sudbury dis-
triet, WiLriams, G. H.

Basanite from Indiana, GOLDSMITII.

Piedmont plateau, Maryland, WiL-
L1aM8, G. H. KEYES.

Mesozoic igneous rocks of Virginia,
CampBELL and BROWN.

Distribution of titanic oxide [in
soils], DUNNINGTON.

Metamorphism in  conglomerate
schist, WoL¥F.

Rifting in granite [Cape Ann], TARR.

Post-Arch®anage of whitelimestones
of New Jersey, NASON.

Nepheline-bearing rocks in Brazil,
DERrBY.

Magnetite districts in Brazil, DErRpy.

RECORD OF NORTH AMERICAN GEOLOGY FOR 1891. 53

Petrography—Continued.
Xenotime as an accessory element in
rocks, DERBY.
Pleistocene.
Alaska.  Muir glacier, CUSHING.
WRIGHT.

Explorations in Alaska, RUSSELL,
L C.

Expedition to Mount 8t. Elias, Rus-
8ELL, I. C.

Atlantic Coast Region. So-called sand
dunes, Long island, BRYSON.

Clay concretions of Connecticut
river, ARMS.

Review of the Quaternary era, Up-
HAM.

Excursion across Long island, Bry-
SON.

Kame ridges and other phenomena in
Hingham, Massachusetts, BOUVE.
Composition of till or boulder clay,

CROSBY.

Date of origin of ¢ertain topographic
forms, Davis.

Physical geography of southern New
England, Davis.

Geological features of Meriden, Con-
necticut, CHAPIN.

Subsidence in later glacial times,
Hircscock.

Glaciated rocks, FULLER.

Excavation of new Croton aque-
duct, New York, CArson.

The four ‘‘rocks” about New Haven,
DanNa.

Post-Pliocene continental subsidence
versus glacial dams, SPENCER.

Criteria of englacial and subglacial
drift, UpHAM.

Walden, Cochituate, and other lakes
enclosed by modified drift, UpHAM.

Post-Glacial history of Hudson river
valley, MERRILL, F. S. H.

Artesian wells, New Jersey report,
SMOCK. WOOLMAN.

Forest and peat layer in Delaware,
CRESSON.

Artesian wells in eastern Pennsylva-
nia, CARTER.

Terrace formations of the Atlantic
coast and along the Delaware,
COMAN.

Report, New Jersey Geol. Survey,
SMoOCK.

Extra-morainic drift phenomena of
New Jersey, SALISBURY.
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Pleistocene—Continued. Pleistocene—Continued.
Great Lakesregion and Eastern Canada— Mississippi basin to Rocky Mountains—

Continued.

Beach phenomena, Quaco, New Bruns-
wick, WHITTLE.

Glacial geology of Cape Breton,
HONEYMAN.

Gleanings in Nova Scotia and Cape
Breton, HONEYMAN.

Southern invertebrates on shores of
Acadia, GANONG.

Subsidence in later glacial times,
HITCHCOCK.

Chemical contributions [Analysis of
days], HOFFMANN.

Environs of Quebec, MARCOU.

Surface geology of Pictou coal fields,
PooLe.

Country northwest of Lake Superior,
LAwSON.

Cause of active compressive stress in
rocks, READE.

0Old channel of Niagara river, Sco-
VELL.

High level shores and their deforma-
tion, SPENCER.

Post-Pliocene continental subsidence
verses glacial dams, SPENCER.

Deformation of the Algonquin beach,
SPENCER.

Pleistocene of the Winnipeg basin,
TYRRELLL.

Highest old shore line in Mackinac
island, TaYLOR.

Inequality of distribution of the en-
glacial drift, UpaAM.

Glacial lakes in Canada, UPHAM.

Criteria of englacial and subglacial
drift, UpmAM.

Lakes enclosed by modified drift, Up-
HAM.

Mississippi basin to Rocky mountains.

Relationship of Pleistocene to pre-
Pleistocene south of limits of gla-
ciation, CHAMBERLIN and SALIS-
BURY.

Extension of pre-Pleistocene gravels
in basin of Mississippi, SALISBURY.

Crowley’s Ridge, CALL. BRANNER.
BALISBURY.

Northwest Kansas, Hay.

Altitude of United States during gla-
cial period, CHAMBERLIN.

Mammoth remains in Kansas, CHARL-
TON.

Continued.

Leaf-bearing terrane on Loup Fork
in ¢ Pablic Lands,” CRAGIN.

Tertiary woods of eastern Arkansas,
CaLL.

Columbia formation in Mississippi
embayment, MCGEE.

Appomattox formation in the Missis-
sippi embayment, MCGEE.

Review of the Quaternary era, Up-
HAM.

Report, Potomac division, U. 8. Geol.
Survey [Iowa], MCGEE.

Great Falls coal field, Montana, NEW-
BERRY.

Central Nebraska, RusserLr, F. W,

Megalonyx beds in Kansas, UDDEN.

Area and duration of Lake Agassiz,
UprHAM.

Criteria of englacial and subglacial
drift, UpHAM.

Glacial Lake Agassiz, UpHAM.

Igneousrocks of Arkansas, WILLIAMS,
J. F.

Report on northwestern Texas, CuM-
MINS.

Report of State Geologist of Texas,
DUMBLE.

Iron ore district of eastern Texas,
DumBLE. HERNDON. KENNEDY.
WALKER.

Trans-Pecos Texas, STREERUWITZ.

Artesianandunderflow investigation,
NETTLETON.

Boulder of copper in central Missouri,
KIRKPATRICK,

An old lake bottom [Nebraska],
Hicxs.

Conditions controlling artesian wells,
Harr,C. W.

Red-rock sandstone of Marion county,
Iowa, KEYES.

Notes on geology of the Southwest,
HiLL.

Notes on New Mexico and southwest
Texas, HILL.

Reconnaissance in Indian Territory,
HiLL.

Clays and building stones of west
central Kansas, LA_DD.

Rocky mountains to Pacific coast.

Recent lava flow in New Mexico,

TARR.
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PRESTON, E. B.—Continued.
—— Los Angeles county.
California, 10th Report of Mineralogist, pp.
277-283. .
Geologic notes on Santa Catalina island, Lake
Salinas, and the Tujunga Cafions.
Mariposa county.
California, 10th Report of Mineralogist, pp.
300-310, 1890.
Incidental geological references.
—— Modoc county.
California, 10th Report of Mineralogist, pp.
339335, 1890.
Includes notes respecting the distribution and
relations of volcanic rocks.
Plumas county.
California, 10th Report of Mineralogist, pp.
466-495.
Includes incidental geologic notes in descrip-
tions of mining regions.

—— Sutter county.

California, 10th Report of Mineralogist, p.
691, 1890.

Account of structure of Marysville buttes.

PROCTER, John R. Preliminary map
of Kentucky. Scale 20 miles to one
inch.

Kentucky Geol. Survey. Report on petro-
leum, gas, and asphalt rock by E. Orton. In
pocket in cover.

Folded colored geologic map.
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PROSSER, Charles 8. The geological
position of the Catskill group.

Am. Geologist, vol. 7, pp. 351-366.

A review of the paleontologic ovidence, includ-
ing a letter on the subject from J. W. Dawson,
and notes on observations in the castern Catskills
in New York.

PUMPELLY, Raphael. The relation of
gecular rock disintegration to certain
transitional crystalline schists.

Geol. Soc. Am., Bull., vol. 2, pp. 209-223.

Abstracts, Am. Geologist, vol. 7, p. 259, £ p.;
Am. Jour. Sci., 3d series, vol. 42, pp. 346-347, £ p.;
Am. Naturalist, vol. 25, pp. 363, 826-827, 24 p.

Résumé of former stndies on rock disintegration;
description of relations of Cambrian to older crys-
tallines in western NMassachusctts as an example
of secular disintegration in ancient rocks, and
discussion of influence of antecedent disintegration
on rock formation, instancing relations in the
Adirondack region, the Green mountains, and
the Iron mountain of Missouri. Also briefly
describes the relations of the granite and quartz-
ites in Doc River gorge, eastern Tennessee.
Discussed by G. H. Williams, B. K, Emerson, and
G. K. Gilbert, pp. 223-224.

—— Report, division of Archsean geology.

U. S. Geological Survey, 10th Report, J. W.
Powell, pp. 114-116, 1890.

Abstract, ID., pp. 13-14, 24 p.

Account of progress in the Green mountain
region in Massachusetts.

R.

RAND, Theodore D. Geology of the
South (Chester) Valley hill.
Philadelphia, Acad. Sci., Proc., 1890, pp.
435-436.
Remarks on the character, relations, and distri-
bution of the rocks
—— The sandstones of Chester valley,
Pennsylvania.
Philadelphia, Acad. Sci., Proc., 1891, pp.
119-120.

Announces the discovery of a bed of sandstone
of which the age and relations arc discussed.
READE, T. Mellard. The cause of active

compressive stress in rocks and recent
rock flexures.
Am. Jour. Sei., 3d series, vol. 41, pp. 409-414.
Instances recent surface flexings in various parts
of the world, and briefly discusses their nature
and cause.
An outline of Mr. Mellard Reade’s
theory of the origin of mountain ranges
by sedimentary overloading and cumu-
lative recurrent expansion.
Am. Geologist, vol. 8, pp. 275-287.
From Phil. Magazine for June, 1891.
Includes & reference to the structure of the
western Arkansas region described by A. Winslow,
in ““The geotectonic and physiographic geology
of western Arkansas.”

Rhode Island.
Devonian and Carboniferous, correla-
tion, WiLLiams, H. S.
Lakes enclosed by modified drift,
UrHAM.
Stones for building, MERRILL, G. P.
Xenotime as an accessory element in
rocks, DERBY.
RICKARD, T. A.
mine, Queensland.
Engineering and Mining Jour., vol. 52, pp.
214-216, 240-241, 4°,
Read to Am. Inst. of Mining Engineers, Junc,
18901,
Account of geologic structure and discussion of
the genesis of the ors deposit.
RIDLEY, Henry N. The raised reefs of
Fernando de Noronha.
Am. Jour. Sci., 3d series, vol. 41, pp. 406409,

Discussion of the origin of the so-called aolian
sandstones.

ROTHPLETZ, August. The Permian,
Triassic, and Jurassic formations in the
East Indian Archipelago. (Timor and
Rotti.)

Am. Naturalist, vol. 25, Pp. 956-962.

Abstract of puper read to Geol. Soc. of America,
August, 1891,

The Mount Morgan
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SBELWYN, Alfred R. C.—Continued.
district ; L. W. Bailey, in northern New Bruns-
wick and Quebec ; R.Chalmers, on superficial de-
posits of southern New Brunswick ; H. Fletcher,
in Pictou and Colchester counties, Nova Scotia ;
and E. R. Fairbault on gold-bearing rocks in Nova
Scotia.

——[Age of the rocks at Quebec.]

Geol. Soc. Am., Bull., vol.2,p. 501,24 p.
TIn discussion of ““ On the geology of Quebec and
its environs,” by H. M. Ami.

SHALER, N.S. General account of the
fresh-water morasses of the United
States, with a description of the Dismal
Swamp district of Virginia and North
Carolina.

U. S. Geol. Survey, 10th Report, J. W.
Powell, pp. 255339, pls. 6-19, 1890.

Classification of swamps and their origin,and
description of the Dismal Swamp region, its to-
pography, vegetation, marginal beach, underlying
beds, animal life, effect of recent changes in the
continental level, drainage and healthfulness.

Report, Atlantic coast division.
U. S. Geol. Survey, 10th Report, J. W.
Powell, pp. 117-119.

Abstract, 10., pp. 16-16, 24.

Includes references to features of the drift in
southeastern New England and occurrence of
probable Tertiary or Cretaccousbeds on Cape Cod.

—— The antiquity of the last glacial
period.

Boston, Soc. Nat. Hist., Proc., vol. 25, pp.
258-267.

A review of the various arguments, especially
of the evidence, afforded by the distribution of

vogetation.
The history of our continent. 290
pages, 12°.  Boston.
Not seen.
SHIMIK, B. The loess and its fossils.

Am. Jour. Sci., 3d series, vol. 41, p. 72, 14 p.
Abstract of paper described in Record for 1890,
Silurian. .
Appalachians. (Vermont to Alabama.)
Chazy formation in the Champlain
valley, BRAINERD.

Greylock synclinorium, DALE.

AgeofStockbridge limestone, WoLFF.

Report, division of Archaan geology,
U.S. Geol. Survey [Massachusetts],
PuMpELLY.

Clinton oolitic iron ores, FOERSTE.

Artesian wells in eastern Penn-
sylvania, CARTER.

Union, Snyder, Mifflin, and Juniata
counties, Pennsylvania, D'INVIL-
LIERS.

Structure of Blue Ridge in Virginia,
HrircHCOCK. GEIGER and KEITH.
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Silurian—Continued.
Appalachians—Continued.

Manganese ore deposits at Crimora,
Virginia, HarL, C. E.

Genesis of iron ores, KIMBALL.

Biographical notice of E. Emmous,
Marcou.

Building stones of New York, SMOCK.

Artesian well at Parkesburg, Penn-
sylvania, LESLEY.

Excursion across Appalachians,
[Maryland], WiLLiams, H. S.

Piedmont plateau in Maryland,
Keyes. WiLLiams, G. H.

Overthrust faults of southern Appa-
lachians, HAYES.

Physical geology of Tennessee, HULL.

Cahaba coal field region, MCCALLEY.

SMITH.
Coal measures of plateau region of
Alabama. McCALLEY. SMITH.

Post-Archsan age of white limestone
of New Jersey, NASON.

Relation of strength of marble to its
structure, PERRY.

Iron ores of Virginia, PECHIN.

Overthrust fauits in Vermont, WAL-
COTT.

Overlap relation at base of Paleozoics,
WALCOTT.

Eastern equivalents of Minnesota
iron ores, WINCHELL, N. H.

Manganese deposits, PENROSE.

(feological Survey of Georgia,
SPENCER.
Appalachians to Mississippi river. Rocks
at St. Paul, Indiana, BEACHLER.
AgeofCincinnatianticlinal, FOERSTE.
Age of beds at Point Pleasant, Ohio,
JAMES.

Clinton oolitic iron ores, FOERSTE.

Genesis of iron ores, KIMBALL,

Map of Kentucky, PROCTER.

Relation of strength of marble to its
structure, PERRY.

Western Kentucky, ORTON.

Relations of eastern sandstones to
Silurian, Keweenaw Point, WADS-
WORTH.

Rock fracture at Appleton, Wisconsin,
CRAMER.

Map of Illinois, WORTHEN.

Economic geology [Illinois],

WORTHEN.
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SMYTH, Henry Lloyd. Structural geol-
ogy of Steep Rock lake, Ontario.
Am. Jour. Scl., 3d series, vol. 42, pp. 317-331,
pl. 11
Descriptions of the several crystalline forma-
tions and the structure of the region, and discus-
sion of the geologic history. Illustrated by a
folded, geologic map.
South America. Geology of South
America, STEINMANN.
Mesozoic fossils from Straits of Ma-
gellan, WHITE, C. A.
Magnetile districts in San Paulo,
Brazil, DERBY.
Nepheline-bearing rocks in Brazil,

DERBY.

Origin of the Galapagos islands,
BAUR.

Raised reefs of Fernando de Noronha,
RIDLEY.

Potosisilver district,Bolivia, WENDT.
Xenotime as an accessory element in
rocks, DERrBY.

South Carolina. Cretaceous of North

America, WHITE, C. A.

Dates of origin of certain topo-
graphic forms, Davis.

Geology of Haile mine, THIES and
MEZGER.

Phosphates of America, WYATT.

Stones for building, MERRILL, G. P.

Surveys of South Carolina, HOLMES.

SPENCER, J. W. Geological Survey of
Georgia. Firstreport of progress, 1890
91, 128 pages, map, Atlanta. (South-
western Gieorgia and Polk County.)

Preliminary description of Cretaceous, Tertiary:
and Pleistocene formations and economic geology
of southwestern Georgia, and of Cambrian to
Carboniferous formations, metaumorphic rocks and
economic resources of Polk county. Includes a
chapter by D. W. Langdon, * Geological section

along the Chattahoocheo river from Columbus to

Alum Bluff, pp. 90-97.

—— Deformation of the Algonquin beach
and birth of Lake Huron.

Am. Jour. Sci., 3d series, vol. 41, pp. 12-21.

Statements regarding oclevations, course and
character of the beaches, and discussion of the
history of the Algonquin waters.

—— High level shores in the region of
the Great Lakes and their deforma-
tion.

Am. Jour. Sci., 3d series, vol. 41, pp. 201-211,
Lists of elevations and map, and discussion of
the amount of warping.

—— Post-Pliocene continental subsidence
(in America) versus glacial dams.
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SPENCER, J. W.—Continued.

Geol. Soc. Am., Bull., vol. 2, pp. 465-476, pl.
19.

Geol. Magazine, 3d decade, vol. 8, pp. 262-272.

Abstracts, Am. Naturalist, vol. 25, p. 653,
1p. Am. Geologist, vol. 7, pp. 141; vol.8, p.
186, % p.

Review of the evidence in the various regions
and discussion of its bearing on post-Pliocene
history.

—— [Claim of priority for name ¢ Algon-
kian.”]

Geo. Soc. Am., Bull., vol. 2, p. 176, 4 lines.

In discussion of paper by G. M. Dawson, ‘‘ Note
on the geological structure of the Selkirk range.”

Professor W. M. Davis on the Iro-
quois beach.
Am. Geolegist, vol. 7, pp. 68-69, ¥ p.
Criticism of Davis’ comments on the outlet of
lake Iroquois, (Am. Geologist, vol. 6, p. 400, %
p. 1890).
—— Professor W. M. Davis on the Iro-

quois beach.

Am. Geologist, vol. 7, pp. 266-267, % p.
Answers to the objections of Davis (Am. Geo-

logist, vol. 7, pp. 139-140.)
—— Origin of the basins of the great

lakes of America.
Am. Geologist, vol. 7, pp. 86-97T.
From Geol. Soc., Quart. Jour., vol. 46, 1890.
Described in Record for 1890.

—— [The Cincinnati ice dam].
Am. Geologist, vol. 8, p. 233, 4 lines.
Discussion of paper by F. Leverett, read to Am.
Assoc. Adv, Science, 1891.

SPRINGER, Frank, WACHSMUCH,
Charles, and. New species of crinoids
and blastoids from the Kinderhook
group of lower Carboniferous works at
Le Grande, Iowa.

Illinois, Geol. Survey, Geclogy and Paleont-
ology, vol. 8, pp. 155-208, pls. 1890.

‘With prief prefatory remarks on the strati-
graphy of the beds.

SQUIRE, Joseph. Reporton the Cahaba
coal field.

Alabama, Geo. Survey, Report on Cahaba
coal field, pp. 1-131, plates, map, 1890.

Descriptions of the stratigraphy and structure
of the several basins, preceded by a general de-
scription of the field and followed by an account
of methods of mining, Illustrated by a large,
folded, colored geologic map with cross and col-
umnar sections on margin.

STANLEY-BROWN, J. Report on
auriferous sands from Yukatat bay.

National Geog. Mag., vol. 3, pp. 196-198.
Description of its mineralogic components.

STANTON, T. W. Cretaceous and Ter-
tiary strata near Wilmington, North
Carolina.
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TURNER, Henry W.—Continued.
tocene formations, and metamorphic and volcanic
rocks, and discussion of structure and history.

—— Mohawk Lake beds.

Washington, Phil. Soc., Bull. vol. 11, pp,
385-410, pl. 4.
Abstract, Am. Naturalist, vol. 25, p. 823, 24 p.
Describes Pleistocene and earlier lake beds in
Mohawk valley, California, and discusses their
relation to glacial moraines, and the relations of
afault in the lake beds to the structure of the
Sierra Nevada.
TYRRELL, J. B.
Winnipeg basin.
Am. Geologist, vol. 8, pp. 19-28.
An account of striation, moraines, shore lines,
and the several deposits, and review of the Pleis-
tocene history of the region.

Pleistocene of the

UDDEN, J. A. Megalonyx beds in Kan-
8as.

Am. Geologist, vol. 7, pp. 340-345.

Describes the geologic relations of a Pleistocene
trough and its contents in McPherson county, and
discussion of its history.

UHLER, P. R. Notes and illustrations
to “Observations on the Cretaceous
and Eocene formations of Maryland.”

Maryland Acad. Sci., Trans., vol. 1, pp. 97-104,
pL A.

Description of a section (plate A) along the Sev-
ern river, and notes on exposures in the Fort
Washington vicinity, and near Upper Marlbor-
ough.

UPHAM, Warren. A review of the
Quaternary era, with special reference
to the deposits of flooded rivers.

Am. Jour. Sci., 3d series, vol. 41, pp. 33-52.

Summary of evidence in the various regions,
especially of fluvial deposits, and & table of ‘“suc-
cession of epochs, glacial and fluvial deposits and
changes in altitude and climate during the Qua-
ternary era’ in the eastern Provinces and New
England, Middle and Southern Atlantic states,
Mississippi basin and northward, Cordilleran re-
gion and Europe and Asia.

—— Report of exploration of she glacial
Lake Agassiz in Manitoba.

Canada, Geol. Survey, Report, vol. 4, new
sveries, Report B, 156 pages, 3 sheets in accompany-
ing atlas, 1890.

Abstracts, Am. Jour. Sci., 3d series, vol. 42, p.
429,24 p.; Am. Geologist, vol. 7, pp. 188-194, 197,
198, 222-231; Geol. Magazine, 3d decade, vol. 8,
Pp. 228-229.

Descriptions of the various beaches, deltas, and
other features of the basin and the drift forma-
tions of Manitoba ; notes on changes of level of
the beaches and records of wells ; sketch of history
of Lake Agassiz, and tables of course of glacial
strise, and of altitudes.

BuLL. 9—56
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TYRRELL, J. B.—Continued.
—— Foraminifera and radiolaria from
the Cretaceous of Manitoba.
Canada, Royal Soc., Trans., vol. 9, section 4.
pp. 111-115,
Account of the characters, occurrences and geo-
logic relations of the containing deposits, and of
the distribution of the remains.

—— [Summary report of surveys about
Lake Winnipegosis and in the Porcu-
pine mountains. ]

Canada, Geol. Survey, Reports, vol. 4, new
series, Report A, pp. 15-25, 1890.

Abstract, Am. Geologist, vol. 7, p.374, 15 p.

Includes itinerary notes on Archaean, Silurian,
Devonian,Cretaceous, and Pleistocene formations

UPHAM, Warren—Continued.

—— Glacial lakes in Canada.

Geol. Soc. Am,, Bull., vol. 2, pp. 243-274.

Abstracts, Am. Geologist, vol. 7, pp. 143, 375-
371,

Descriptions of the principal glacial lakes, and
discussion of the evidence of glacial lakes and of
the extent and thickness of the ice sheet.

——— Geographic limits of species of plants
in the basin of the Red river of the
North.

Boston Soc. Nat. Hist., Proc., vol. 25, pp.
140-172.

‘With remarks on the influence of climate in
geologic times.

—— Walden, Cochituate, and other lakes
enclosed by modified drift.

Boston Soc. Nat. Hist., Proec., vol. 25, pp.
228-242.

Description of these lakes and of othersin Mas-
sachusetts, Maine, New Hampshire, Rhode Island,
and Minnesota, and discussion of their history and
bearing on the origin of the osars and kames.

—— Elevation and subsidence during the
glacial period.

Geol. Magazine, 3d decade, vol. 8, p. 92, § p.

Onthe bearing of the submergence of the Isthmus
of Panama on the cause of the glacial period.

Correlation of Quaternary changes
of level in North America and the
Caribbean region.

Geol. Magazine, 3d decade, vol. 8, pp. 330-331.

Résumé of evidence in the various regions and
discussion of its bearing on conditions during
the glacial period.

—— Area and duration of Lake Agassiz.

Am. Geologist, vol. 8, pp. 127-128.

Review of Tyrrell on the extent of the lake in
Canada.,

—— [The altitude of the eastern and cen-
tral portions of the United States dur-
ing the glacial period.]
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‘irginia—-Continued.

Excursion across Appalachians, WiL-
L1aMs, G. H.

Expedition to southern Maryland,
CLARK, W. B.

Fauna of lower Cambrian, WALCOTT.

Fresh water morasses, SHALER.

Genesis of iron ores, KIMBALL.

Geologic position of (atskill group,
PRrOSSER.

Iron ores of Virginia, PECHIN.

Manganese deposits, PENROSE.

Manganese districts at Cremora,
Huiy, C. E.

Map of southwest Virginia, Boyp.

WACHSMUTH,Charles,and SPRING-
ER, Frank. New species of crinoids
and blastoids from the Kinderhook
group of the lower Carboniferous rocks
at Le Grand, Iowa.

Illinois, Geol. Survey, Geology and Paleon-
tology, vol. 8, pp. 165-208, pls., 1890.

With brief prefatory remarks on tho stratig-
raphy of the beds.

WADSWORTH, M. E. The South
Trap range of the Keweenawan series.
Am. Jour. Sci., 3d series, vol. 42, pp. 417-419.
Notes on relation of traps, sandstones, and crys-
talline schists, and discussion of their bearing on
the general relations of the traps to the eastern
sandstones.

—— On the relations of the eastern sand-
stone of Keweenaw Point to the lower
Silurian limestones.

Am. Jour. Sci., 3d series, vol. 42, pp. 170-171,
%D

Science, vol. 18, p. 25, 14 col. 4°.

Engineering and Mining Jour., vol. 25, p. 94,
34 p. 4°.

Announcement of the discovery of a contact
west of L’ Anse exhibiting contact, and comments
on the bearing of the relations on the age of the
sandstone.

—— A gketch of the geology of the Mar-
quette and Keweenaw districts.
Along the South Shore of Lake Superior,
Duluth, South Shore and Atlantic Railway
Co., pp. 63-80 [1890]. Also with changes and ad-
ditions in second edition [1891], pp. 56-79.
Account of character and distribution of the
rocks and a discussion of their relations, classifi-
cation and history, and of the origin of the ores.

WALCOTT, Charles Doolittle. Corre-
lation papers. Cambrian. The Cam-

brian group of rocks in North America,.

T. 8. Geol. Survey, Bull. No. 81, 447 pages, 3
plates. Washington.
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Virginia—Continued.

Mesozoic and Cenozoic formations,
DARTON.

Post-Pliocene subsidence versus gla-
cial dams, SPENCER.

Stratigraphy of bituminous coal field,
WHITE, L C.

Structure of Blue Ridge, HITCHCOCK.
GEIGER and KEITH.

Submarine channels, LINDENKOHL.

Stones for building, MERRILL, G. P.

Titanic oxide [in soils], DUNNING-
TON.

Washington region, D. C., DARTON.
McGEE. WiLLiams, G. H.

WALCOTT, Charles Doolittle—Cont’d.
A historic and descriptive review and a summary
of the present knowledge of the group. Comprises

a sketch of the Cambrian history of North Amer-

ica, an enumeration of problems for investigation,

a consideration of the criteria and principles used

in Cambrian correlation, and a bibliography.

The fauna of the lower Cambrian or

Olenellus zone.

U. S. Geol. Survey, 10th Report, J. W. Pow-
ell, pp. 509-760, pls. 43-98. 1890.

Abstracts, Am. Jour. Sci., 3d series, vol. 42,
pp. 345-346, 34 p. Am. Geologist, vol. 8, pp.
82-86 (by J. F. James).

Historical reviews and list of papers of geologic
and paleontologic investigations in North Amer-
ica and Europe ; relations of lower Cambrian in
typical localities; distribution and geologic history
in North America and Europe; relations of fauna
to superjacent faunas, and notes on genera and
species. Illustrated by maps of distribution in
America and Europe with columnar sections,
structure sections, and plates of fossils.

[Overthrust faults in northern Ver-
mont.]

Geol. Soc. Am., Bull., vol. 2, p. 153, 3£ p.

In discussion of paper by C. W. Hayes, “The
overthrust faults of the southern Appalachians.”
Discusses the structural relations in the northern
Vermont region.

—— [Overlap relations at the base of the
Paleozoic in the northern Appalach-
ians.]

Geol. Soc. Am., Bull., vol. 2, pp. 163-164,24 p.

In discussion of H. R. Geiger and A. Keith,
“The structure of the Blue Ridge unear Harper’s
Ferry.” Points out their general bearing on the
age of the Blue Ridge rocks in substantiation of
the views of Geiger and Keith.

—— [Classification of the Quebec group
rocks.

Geol. Soc. Am., Bull., vol. 2, pp. 501-502, ¢ p.

In discussion of paper by H. M. Ami, “On the
geology of Quebec and its environs.”
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WENDT, Arthur F. The Potosi, Bolivia,
silver district.
_ Am, Inst. Mining Engineers, Trans., vol. 19,
pp. T4-104, map.
Abstract, Am. Geologist, vol. 8, p. 307, £ p.
In ‘udes an account of the Paleozoic, Mesozoic,
and Tertiary formations, volcanic rocks, old lake
deposits, evidence of glacial action, vein structure,
and age of the veins. Accompanied by a folded
colored geological map.
West Indies. Phosphate deposits of
Navassa, D'INVILLIERS.
The Rondonda phosphate, HircH-
COCK.

West Virginia, see Virginias.
WHEELAN, F. H. The gas well at
Summerland [Santa Barbara county.]

California, 10th Report of Mineralogist,
pp. 601-603, 1890.
Includes the record of a 104-foot boring.

WHITE, C. A. Correlation papers, Cre-
taceous. A review of the Cretaceous
formations of North America. U. 8.
Geol. Survey, Bull. No. 82, 273 pages, 3
plates, Washington.

A summary of the present knowledge of the
North American Cretaceous and discussion of the
classification and correlation of its formations.
Includes a review of the principles of classifica-
tion and an annotated list of the principal litera-
ture of the Cretaceous. ’

The Texas Permian and its Mesozoic

types of fossils. U. 8. Geol. Survey,

Bull., No. 77, 51 pages, 4 plates, Wash-

ington.

Abstract, Am. Geologist, vol. 8, pp. 121-123.

A description of the species, preceded by a gen-
eral description of the Texas Permian and a dis-
cussion of its faunal characteristics.

Report, Mesozoic division of inverte-

brate paleontology.

U. S. Geol. Survey, 10th Report, J. W.
Powell, pp. 162-165.  Abstract, Ibid., pp.39-40,14
p., 1890.

Includes references to observations on the com-
mingling of Permian and Mesozoic faunasin the
Texas Permian,and on the relations of the Cre-
taceous formations of the Gulf coast to those of
the interior region.

On the biological and geological sig-

nificance of closely similar fossil forms.

Am. Assoc. Adv. Science, Proc., vol.39, pp.
239-243.

Abstract, Am. Geologist, vol. 7, pp. 374-375,
% p-

Includes roferences to classification of certain
similar formsand general remarks on their distri-
bution.

[On the fauna of the ‘ Shasta

group” and of the supposed Trias from

the Mineral King district.]
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WHITE, C. A.—Continued.

Geol. Soc. Am., Bull., vol. 2, p.208.

In discussion of paper by G. F. Becker: ** Notes
on the early Cretaceous of Calitornia and Ore-
gon.”

[Remarks on classification of Creta-
ceous members in southern interior
North America.]

Geol. Soe. Am., Bull,, vol.2, pp. 525-526.

In discussion of paper by R. T. Hill: “The
Comanche series of the Texas-Arkansas region.”

——[Remarks on Cretaceousstratigraphy
in Alabama.]

Geol. Soc. Am., Bull., vol. 2, p. 606,24 p.

In discussion of paper by D. W. Langdon:
““Varjations in the Cretaceous and Tertiary
strata of Alabama.”

On certain Mesozoic fossils from the
islands of St. Paul’s and St. Peter’s, in
the Straits of Magellen.

U. S. National Mus. Proc., vol.13,pp.13-14,
pls.2,3.

Has a prefatory note regarding their age.

WHITE, Israel C. Stratigraphy of the
bituminous coal fields of Pennsylvania,
Ohio, and West Virginia. U. 8. Geo-
logical Survey, Bull., No. 65, 212 pages,
11 plates, including a colored folded
map.

Descriptions of the thickness, character,and ex-
tent of the various formations, the structure of the
region, and the distribution of the coal beds. Dis-
cusses the age and correlation of some of the
formations.

WHITEAVES, J. F. Descriptions of
four new species of fossils from the Silu-
rian rocks of the southeastern portion
of the district of the Saskatchewan.

Canadian Record of Seience, vol. 4, pp. 293~
303, pl. 3.

Includes a brief reference to the beds in which
they occur.

WHITTLE, Charles Livy. The Beach
phenomena at Quaco, New Brunswick.

Am. Geologist, vol. 7, pp. 183-187.

Description of the two bars in the harbor and
an elevated beach, with comments on their history,
and notes on the relations of the Newark and Car-
boniferous formations of the vicinity.

—— Genesis of the manganese deposits
of Quaco, New Brunswick.

Boston Soc. Nat. Hist., Proe., vol. 25, pp.
253-258,

Includes an account of their geologic relations.

WILLIAMS, George Huntington. The
petrography and structure of the Pied-
mont plateau in Maryland.

Geol. Soc. Am., Bull., vol. 2, pp. 301-317, 318,
pl. 12.

Abstracts, Am. Geologist, vol. 8, pp. 330-331,
1% p.; Am. Naturalist, vol. 25, pp. 909-910, 1/ p.
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WILLIS, Bailey—Continued.
—— Report, Appalachian division.

U. S. Geol. Survey, 10th Report, J. W.
Powell, pp. 119-122, 1890.

Includes some general statements rgarding Ap-
palachian stratigraphy and the mechanism of
faults. ) oo

[On the relations existing between
faulting and the arrangement of strata
in the vertical column, in the Appala-
chian region.]

Geol. Soc. Am., Bull., vol. 2., p. 154, 24 p.

In discussion of paper by C. W. Hayes: *“ The
overthrust faults of the Southern Appalachians.”
Points out certain relations which determine the
nature and. distribution of faultsin the Appa-
lachians.

WILLISTON, S. W. On the structure
of the Kansas chalk.
Kansas Acad. Sci., Trans., vol. 12, p. 100, 24
p., 1890.
Brief statement of the nature and size of its
component organisms.

WINCHELL, Alexander.
with the Huronian.

Geol, Soc. Am., Bull., vol. 2, pp. 86-124.

Abstracts, Am. Naturalist, vol. 25, pp. 6561-652;
Am. Geologist, vol. 7, p. 261, 14 p.

Review of the original application of the name,
discussion of the structual and lithological dis-
cordance between the two systems which it com-
prised in the various regions, account of personal
observation in the Echo Lake region and con-
clusions regarding the restriction of the term
‘“Huronian.”

A last word

—— American opinion on the older rocks.
Minnesota, Geol. Survey, 18th Report, pp.
65-219 [date?).
Review of writings of E. Emmons, D. Hough-
ton, E. Hitchcock, H. D. Rogers, J. Hall, W. E.
Logan, J. D. Whitney, T. 8. Hunt, G. F. Matthew,
0. H. Hitchcock, T. B. Brooks, W. H. Winchell,
O Rominger, R. D. Irving, A. C. Lawson, with
citations from some others, on Archean, Algon-
kian, and Cambrian of North America.
—— Recent observations on some Cana-
dian rocks.
Am. Naturalist, vol. 25, pp. 365-366, 14 p.
Abstract of paper described in Record for 1890.
WINCHELL, Horace V. Geological
age of the Saganaga granite.
Am. Jour. Sci., 3d series, vol. 41, pp. 386-350,
Discussion of its relations tosurrounding rocks,
the significancaspf the occurrence of anincluded
band of chaleeddnic silica and the bearing of the
age of the granite on the equivalency and history
of certain other rocks in northern Minnesota.
——, WINCHELL, N.H.,and. Theiron
ores of Minnesota, their geology, dis-
covery, development, qualities and
origin, and comparison with those of
other iron districts. Minnesota, Geol.
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WINCHELL, N.H.,and Horace V.—Con.
Survey, Bull. No. 6,430 pages, 44 plates,
including three folded maps, Minneap-
olis. )

Abstracts, Engineering and Mining Jour.,
vol. 52, p. 3,24 p. 4°; Am. Geologist, vol. 7, pp.
370-374.

Includes an extended description of their char-
acters and geologic relations, a comparison of the
ores of Minnesota with those of Michigan, Wis-
consin, and the ‘Taconic” region and a discus-
sion of their age and origin and of the origin of
iron ores in general, with a bibliography of the
origin of iron ores. Illustrated by a colored geo-
logic map and with plates of microscopic rock
sections. In appendices A, B, C, are republished
““On a possible chemical origin of the ores of the
Keewatkin in Minnesota” and ‘‘ The Tacoaic iron
ores of Minnesota and western New England,’’ by
N. H. and H. V. Winchell, and *The Eastern
equivalents of the Minnesota iron ores,” by N. H.
‘Winchell,

, . On a possible chemical origin
of the iron ores of the Keewatin in
Minnesota. :

Minnesota Geol. Survey, Bull. No. 6, pp.

391-399.

Described in Record for 1887 to 1889, inclusive.
——, —. The Taconic iron ores of

Minnesota and western New England.

Minnesota, Geol. Survey Bull, No. 6, pp.
400-410.
Described in Record for 1890.

WINCHELL, N. H. Record of field
observations.
Minnesota, Geol. Survey, 18th Report, pp.
7-63 [date?].
Abstracts, Am. Geologist, vol. 7, pp. 198-199,
14p. Am. Naturalist, vol. 25, pp. 737-738, 14 p.
Mesabi iron range ; about Tower; at Ely ; Poke-
gama Falls and eastward ; gold in the Keewatin
in northern part of the state ; crystalline rocks of
Minpesota valley ; at Duluth; on relations and
age of the gabbro of the typical Huronian, and
on the rocks about Sudbury, Ontario.

The eastern equivalents of the Minne-
sota iron ores.

Minnesota, Geol. Survey, Bull. No. 6, pp.
411-419

Read to Minnesota Academy of Science, Oct. 7,
1890.

Comparigon of Minnesota ore deposits with the
iron deposits of other regions, especially those of
New York and western New England, with com-
ments on geologic relations and nomenclature in
the ‘‘Taconic” region.

—— What constitutes the Taconic mouu-

tains? [Abstract.]

Am. Assoc. Adv. Science, Proc., vol. 39, pp.
246-247, 3 p.

and WINCHELL, H. V. The iron
ores of Minnesota, their geology, dis-
covery, development, qualities, and
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ADVERTISEMENT.

{Bulletin No. 100.]

The publications of the United States Geological Survey are issued in accordance with the statute
approved March 3, 1879, which declares that—

“The publications of the Geological Survey shall consist of the amnual report of operations, geological
and economic maps illustrating the resonrces and classification of the lands, and reports upon general
and economic geology and paleontology. The annual report of operations of the Geological Survey
shall accompany the annual report of the Secretary of the Interior. All special memoirs and reports
of said Survey shall be issued in uniform quarto series if deemed necessary by the Director, butother-
wise in ordinary octavos. Three thousand copies of each shall be published for scientific exchanges
and for sale at the price of publication; and all literary and cartographic materials received in exchange
shall be the property of the United States and form a part of the library of the organization; and the
money resulting from the sale of such publications shall be covered into the Treasury of the United
States.”

On July 7, 1882, the following joint resolution, referring to all Government publications, was passed
by Congress:

“That whenever any document or report shall be ordered printed by Congress, there shall be printed,
in addition to the number in each case stated, the ‘usual number’ (1,734) of copies for binding and
distribution among those entitled to receive them.” .

Except in those cases in which an extra number of any publication has been supplied to the Survey
by special resolution of Congress or has been ordered by the Secretary of the Interior, this office has
no copies for gratuitous distribution.
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80, xiii, 717 pp. 88 pl. and maps.
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XIIT. Thirteenth Annual Report of the United States Geological Survey, 1891-'92, by J. W. Powell.
1898, 89, 38 pt.
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10. On the Cambrian Faunas of North America. Preliminary studies, by Charles Doolittle Walcott.
1884. 8°, 74pp. 10 pl. Price 5 cents.
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Sketch of the Territorial Changes, by Henry Gannett. 1885. 8°. 135pp. Price 10 cents.
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Strouhal. 1885. 8°. 238 pp. Price 15 cents.
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Price 5 cents.
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86 pp. 3pl. Price 5 cents.
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the Geology of the District, by Arnold Hague and Joseph P. Iddings. 1885. 8°, 44 pp. Price 5
cents.
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by Charles A. White. 1885, 8. 26 pp. 3 pl. Price 5 cents.

19. Notes on the Stratigraphy of California, by George F. Becker. 1885. 8°. 28 pp. Price 5 cents,

20. Contributions to the Mineralogy of the Rocky Mountains, by Whitman Cross and W. F. Hille-
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Morean Rivers, Dakota, by Bailey Willis. 1885. 8°. 16 pp. 5pl. Price5 cents.

22. On New Cretacecous Fossils from California, by Charles A. White. 1885. 8°. 25 pp. 5 pl
Price 5 cents.

23. Observations on the Junction between the Eastern Sandstone and the Keweenaw Series on Ke-
weenaw Point, Lake Superior, by R. D. Irving and T. C. Chamberlin. 1885, 8°. 124 pp. 17 pl
Price 15 cents.

24. List of Marine Mollusca, comprising the Quaternary Fossils and recent forms from American
Localities between Cape Hatteras and Cape Roque, including the Bermudas, by William Healy Dall.
1885. 8°. 336 pp. Price 25 cents.

25. The Present Technical Condition of the Steel Industry of the United States, by Phineas Barnes.
1885. 89, 85 pp. Price 10 cents.

26. Copper Smelting, by Henry M. Howe. 1885. 8°. 107 pp. Price 10 cents.

27. Report of work done in the Division of Chemistry and Physics, mainly during the fiscal year
1884-’85. 1886. 8°. 80 pp. Price 10 cents.

28. The Gabbros and Associated Hornblende Rocks occurring in the neighborhood of Baltimors,
Md., by George Huntington Williams. 1886. 8°, 78 pp. 4 pl. Price 10 cents.

29. On the Fresh-water Inuvertebrates of the North American Jurassic, by Charles A. White. 1886,
82, 41pp. 4pl. Price 5 cents.

30. Second Contribation to the Studies on the Cambrian Faunas of North America, by Charles Doo-
little Walcott. 1886. 8°. 369 pp. 83 pl. Price 25 cents.

31. Systematic Review of our Present Knowledge of Fossil Insects, including Myriapods and Arach-
nids, by Samuel Hubbard Scudder. 1886, 8°. 128 pp. Price 15 cents.

382. Lists and Analyses of the Mineral Springs of the United States; a Preliminary Study, by Albert
C. Peale. 1886. 8°. 235pp. Price 20 cents.

83. Notes on the Geology of Northern California, by J. S. Diller. 1886. 8°. 23 pp. Price5 cents.

84. On the relation of the Laramie Mollusean Fauna to that of the succeeding Fresh-water Eocene
and other groups, by Charles A. White. 1886. 8°. 54 pp. 5pl. Price 10 cents.

35. Physical Properties of the Iron-Carburets, by Carl Barus and Vincent Strouhal. 1886, 80, 62
pp. Price 10 cents.

36. Subsidence of Fine Solid Particles in Liquids, by Carl Barus. 1886. 8°. 58 pp. Price 10 cents.

87. Types of the Laramie Flora, by Lester F. Ward. 1887, 8°. 334 pp. 57 pl. Price 25 cents.

38. Peridotite ot Elliott County, Kentucky, by J. S. Diller. 1887. 8°. 81pp. 1pl. Price5 cents.

89. The Upper Beaches and Deltas of the Glacial Lake Agassiz, by Warren Upham. 1887. 8°. 84
pp. 1pl. Price 10 cents.

40. Changes in River Conrses in Washington Territory due to Glaciation, by Bailey Willis. 1887,
8, 10 pp. 4pl. Price 5 cents.

41. On the Fossil Faunas of the Upper Devonian—the Genesee Section, New York, by Henry S,
Williams. 1887. 8°. 121 pp. 4 pl. Price 15 cents.

42. Report of work done in the Division of Chemistry and Physics, mainly during the fiscal year
1885-'86. F. W, Clarke, chief chemist. 1887. 8°. 152 pp. 1pl. Price 15 cents.
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4. Smith and Lawrence C. Johnson. 1887. 8. 189 pp. 21 pl. Price 15 cents.
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PREFACE.

The publications of the U. 8. Geological Survey catalogued and in-
dexed herein are: Annual Reports 1 to 12, Monographs I to XX, Bulle-
tins 1 to 99 (except 87, 88, and 89, reserved as numbers of a series
not yet completed), the first eight volumes of Mineral Resources (1882-
1891), such portions of the Geologic Atlas, with auxiliary and subsidi-
ary maps, as have been completed, and a few miscellaneous brochures.
The work has been done incidentally to the compiler’s regular official
duties, and therefore in a desultory manner, occupying his attention,
now five minutes, now a half hour, through more than a year’s time.

In the bibliographic work no limitations of detail were set, and the
information given approximates completeness. Respecting the index,
however, the intention has been to avoid much elaboration, which the
Director of the Survey thought not highly desirable. The plan contem-
plated a broad and systematic classification of contents, alphabetically
arranged, rather than a detailed and full index composed of unrelated
items. To this end the large domain of knowledge into which the pub-
lications of the Geological Survey enter has been conceived as falling
into the following fields: Geology (structural), geologic processes,
petrography, paleontology, topography, and chemistry and physics.
Under these names themselves and under the names of grand divisions
in each of these fields entries have been grouped. TFor example, entries
of a more strictly geologic character will be found aggregated under the
period names of the stratigraphic column—Archean, Algonkian, Cam-
brian, Silurian, ete.; geologic processes, under the names of the pro-
cesses, as Degradation, Metamorphism, Voleanism, ete.; those of a pale-
ontologic nature, under Paleontology, Paleobotany, Plants, Vertebrate,
Lnvertebrate, Brachiopoda, Lamellibranchiata, Pteropoda, ete. ; those of
a petrographic character, under Petrography, Lithology, Igneous, Sed-
imentary, Rocks, etc.; and so on. The names of states and countries
have been treated as leading words, and so of course have the names
of authors; and each paper has been entered under every significant
word in its title.

For many of the bibliographic details the writer is indebted to Mr.
James C. Pilling, who, while Chief Clerk of the Survey, wasin the habit
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BIBLIOGRAPHY OF THE PUBLICATIONS OF THE U. S.
GEOLOGICAL SURVEY,

By P. C. WARMAN,

ANNUAL REPORTS.
FIRST ANNUAL REPORT, 1879-1880.,

[First] Annual report of the United States geological survey [by
Clarence King, director].

In 46th congress, 3d session, house of representatives, ex. doc. 1, part 5, report of
the secretary of the interior, being part of the message and documents communi-
cated to the two houses of congress at the beginning of the third session of the
forty-sixth congress, in three volumes, vol. 11, pp. 333-392; Washington, 1880. 8°,
No map. The report is dated Nov. 1, 1880, and signed Clarence King, director.

This edition of this volume consisted of 1,900 copies, the ‘usual number.” A
portion of these (about 800) were, as is customary, delivered unbound; the remain-
der (about 1,100) were printed later and bound in sheep, and these constitute vol.
10 of the ‘“Executive documents of the house of representatives for the third
session of the forty-sixth congress.” '

In addition to the ‘‘nsual number” an edition of 3,000 copies of the same docu-
ment was printed, as the law directs, ‘“1,000 copies for the use of the members of
the senate and 2,000 copies for the use of the members of the house of representa-
tives.” These 3,000 were bound, as is customary, in black cloth. Their title is
identical with that of the 1,900 edition, with the exception of the omission at the
top of the designation of the congress, session, ete., the title beginning ¢‘ Report of
the secretary of the interior.” Survey report, pp. 333-392,

Besides the 4,900 copies of this volume described above, 750 copies of the same were
printed by order of the secretary of the interior. They are bound in dark red cloth
and titled as follows:

Annual report | of the | secretary of the interior | on the | operations of the depart-
ment | for | the year ended June 30, 1880 | In three volumes. | Volume II. |

Washington: | government printing office. | 1880.

The survey report occupies pp. 333-392.

On the requisition of the director of the survey the secretary of the interior caused
to be printed for the use of the survey 2,000 separate copies of the survey report, as
follows:

First annual report | of the | United States geological survey | to
the | hon. Carl Schurz, | secretary of the interior. | By | Clarence
King, | director. |

Washington: | government printing office. | 1880.

Paper cover bearing title as above within a border; inner title same, no bordoer,
verso blank; the report, pp.3-62. 8°. Map. This description applies to one-half
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Statistics of the Pacific division—continued. Page.
346

348

354

355

358

360

361

Statistics of the division of the Rocky mountams ............................................... 361
Colorado 361
Dakota . ... 368
Montana 370
New Mexico 373
‘Wyoming 374
Statistics of the eastern division 374
Silver contained in placer gold.......... 379
Résumé of reduction statistics.........oceeeeeiiiiiii. 384
Production unaccounted for in the preceding tables 389
Assay value of fine bullion 391
Discount and market value 394
The outlook ...ceeuini i 395
Final disposition of the precious metals—eoinage. . ......ouunor i iiiian i, 395
Consumption of the precious metals in the arts..........c...o...... i, 396
Other estimates of the bullion product.......... 397
Ballion product of the world......... 399
Explanation of charts.........ccoveaiiiiiiiiiiiiiianiiieaas 400

Reprinted, with more tabular detail, as: ¢ Department of the interior. Tenth census
of the United States. Francis A. Walker, superintendent. Statistics of the produc-
tion of the precious metals in the United States. By Clarence King, special agent
of the census. {Seal of the department of the interior.] Washington: government
printing office. 1881.” Paper cover with title as above; inner title same, verso
blank; table of contents, pp. 5-6; text, pp. 7-94. 4° Plates A-F, being the same
six as in the survey publication.

Appears also, without the plates, as chap. viI of vol. X111 of the Tenth census of
the United States, pp. 296-381; Washington, 1885. 4°.

Department of the interior—U. S. geological survey'l J. W. Powell
director | A new method | of | measuring heights | by | means of the
barometer | by | G. K. Gilbert | Extract from the annual report of the
director of the U. S. geological survey—1880-81 | [Survey design] |

Washington | government printing office | 1882

Paper cover with title as above; half-title, ‘A new method of measuring heights
by means of the barometer, by G. K. Gilbert,” p. 403, verso blank; text, pp. 405~
566. Royal 8°. Plates Liv-Lx11; figs. 27-32. 100 copies.

CONTENTS.
Page
The problem 8tated. . . .o cveeunne ettt iiee ittt eaearean——— 405
The fundamental principle.... 405
Barometers ..............c.... 407
Modifying conditions. .- .. 409
Gradient.........oooeiiiiiii it . 412
Devices for the elimination of errors due to gradient 415
AL 1D T 2 .. 420
Devices for the elimination of errors due to temperature. 423
@Iy . e e aaans 425
Devices for the elimination of errors due to humidity...................occiieceeeieennnn.. 426
Errors of observation............ouueeeiioiaiiio.L . 427
General devices for diminishing hypsometric errors. 429
Relative importance of different sources of error.... 434

The Practical Problem..eueeeeeseeeieeeeeeeiaataaasaeeseeinssesasessenanmaacsaansnnns 435
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trations, p. 239, verso blank; text, pp. 241-290. Royal 8°. Plates XxX1v and Xxv.
100 copies.

CONTENTS.

Page.
Introduction. ......oceommeeniiiiii i e e ieieeeiiiiaciaanaenas 241
General description. 244
Paleozoic formations . . . ... ouu. vt e e iieaieeiiieeieaaaaaaae 248
Cambrian rocks ... 254
Silurian rocks .. 260
Devonian rocks ... . 264

Carboniferous roCks . ... ... oo i ieeiaiaeaaas . 268

Pre-Tertiary igneous rocks.............. 273
Tertiary and post-Tertiary volcanic rocks. .27
Geological cross-sections 288

An additional lot ordered by the author have slightly different title, as follows:

Department of the interior—U. 8. geological survey | J. W. Powell director | Ab-
stract of report | on the | geology of the Eureka district | Nevada | by | Arnold
Hague | Extract from the annual report of the director of the U. S. geological sur-
vey—1881-82 | [Survey design] |

‘Washington | government printing oftice | 1883

Collation and contents as given above for the regular separates. 150 copies.

Department of the interior—U. S. geological survey | J. W. Powell
director | Preliminary paper | on the | terminal moraine | of the | sec-
ond glacial epoch | by | Thomas Chrowder Chamberlin | Extract from
the third annual report of the director—1881-82 | [Survey design] |

‘Washington | government printing office | 1883

Paper cover with title as above; half title, ‘‘Preliminary paper on the terminal
moraine of the second glacial epoch, by Thomas C. Chamberlin,” p. 291, verso blank;

contents and illustrations, pp. 293-294; text, pp. 295-402. Royal 8°. Plates XXVI~
xxxv. 100 copies.

CONTENTS.

Page.

Preliminary definitions. oo oo eeen e 295
Stractural eclassification of drift........ ...l 296
Genetic clagsification of drift...... ... ... o 296
Associated topographical types..... ... ... i . 304
The moraine.......coceeveeaaannn 310
Distribution 313
Special deseriptions of morainic 100ps ... oo iiiiiiiiiciiiaa 314
Moraine of the Green bay glacier. ........... . . i ittt 315
Moraine of the lake Michigan glacier......... ..o o i i iceiaaaa 322
Moraine of the Girand traverse glacier........ ... .....coiioioiiiiioieiaiiiiaiaaeaaaanaan. 326
Moraine of the Saginaw glacier.............o. . i iiiiiiiiiiiiieiiaaa.. 327
Moraine of the western Erie or the Maumee glacier......... . .. .o iiiioiuiioiiiiiaan... 330
Moraine of the Scioto glacier.........oo . oviio i i, 338
Moraine of the Grand river glacier ..........oecemmeeooiio i 341
Dentate margin assumed in the ridged regions . ........... .o il 344
Separation of the older from the younger moraine.... 347
Moraine of the Gencsee glacier..... R 351
Moraine of the glacier of the Finger lake region...............o.c.oc.coiiiiiiiiiiiina. .. 353
Moraine of the MohaWk valley . ... ...ttt mea e et et eana 360
The western marginal moraine of the Hudson river glacier. --...ccce.oiceeeeeeoeennn... eee-. 366
A collateral belt of moraines. ...... e ee et ieeieaa e iieiiieeeiiaiesceeeens 369
Morainic loops of the coast region ........ .. ..o i iieeiiiiiean.. 379
Interlobate moraines in the coast region .......... ... ... . ... ..coce....... 380
Moraine of the Chippewa valley glacier. . ...oeeee oo o iun i i eieee e eaaas 381
Moraine of the lake SupErior glacier. ... ...ceu.eoumnnme. oo it e 382
Moraine of the Minnesota valley glacier. . ....eeeee..oinesomene e ieaaanneneaneeeeanen .. 388
Moraine of the Dakota valley glacier. ... . 393
Moraines of the Missouri coteat ... .. ..ocuoimiii i i e 396
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Williams (A.), jr., Popular fallacies regarding precious-metal ore deposits ................. 253-271
‘White (C. A.), A review of the fossil Ostreids of North America, and a comparison of the

fossil with the living forms; with appendices by Angelo Heilprin and J. A. Rider........ 273-430
Russell (I. C.), A geological reconnaissance in 8outhern Oregon. ....e.cevrceareccrianniaanans 431-464

This edition consisted of 1,900 copies, the ‘‘usual nuimber,” about 800 of which
were delivered unbound, as described above; the remainder were printed later and
bound in sheep, in which form they constitute vol. 12 of the ‘‘Executive documents
of the house of representatives for the first session of the forty-eighth congress.”

Another edition as follows:

Report | of the | secretary of the interior; | being part of | the mes-
sageand documents | communicated to the | two houses of congress | at
the | beginning of the first session of the forty-eighth congress. | In
four volumes, | Volume IIL |

‘Washington: | government printing office. | 1883.

Title as above, verso blank; half-title and remainder of collation and the contents
as in the preceding edition.

This edition consisted of 3,000 copies; bound in black cloth, Another edition as
follows:

Annual report | of the | secretary of the interior | on the | opera-
tions of the department | for | the year ended June 30, 1883, | In four
volumes. | Volume 11, |

Waghington: | government printing office. | 1883,

Title as above, verso blank; half-title and remainder of collation and the contents
as in the preceding editions.

This edition consisted of 750 copies; bound in dark red eloth. Another edition as
follows:

Fourth annual report | of the | United States geological survey | to
the | secretary of the interior | 188283 | by | J. W. Powell | director |
[Survey design] |

Washington | government printing office | 1884

Title as above, verso blank; half-title and remainder of collation and the contents
as in the preceding editions.

This edition, ordered by joint resolution approved June 27, 1884, consisted of
15,500 copies; bound, as usual, in dark red cloth.

The fourth annual is sold by the secretary of the interior, under authority of a
joint resolution approved March 3, 1887, at the price of $1.32.

One hundred and ten copies of this volume were divided into the separate papers
composing it and the separates issued with the following titles:

SEPARATES FROM THE FOURTH ANNUAL.

Fourth annual report | of the | United States geological survey | to
the | secretary of the interior | 188283 | by | J. W. Powell | director |
[Survey design] |

Washington | government printing office | 1884

Paper cover with title as above; inner title same, verso blank; half-title, ‘‘Re-
port of the director of the United States geological survey,” p. iii, verso blank; let-
ter of transmittal to the secretary, p. v, verso blank; contents (of the whole vol-
ume), pp. vii-ix; illustrations (of the whole volume), pp. xi-xii; text, being the
director’s own report and the administrative reports of the heads of divisions, pp.
xiii~xxxii, 1-72; half-title for accompanying papers, which page (recto) is numbered
“73-714.” Royal 8°. Map (plate 1) and figs. 1 and 2. 110 copies.
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This edition consisted of 1,900 copies, the ‘‘usual number,” about 800 of which
were delivered unbound, as described above; the remainder were printed later and
bound in sheep as vol. 13 of the ‘Executive documents of the house of representa~
tives for the first session of the forty-ninth congress.”

Another edition as follows:

Report | of the | secretary of the interior; | being part of | the mes-
sage and documents | communicated to the | two houses of congress |
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Chapter VI.—The criteria and principles used by authors, etc.—continued.
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Map of the Newark arcas in sonthwestern Va. and N, Coovaeo.. Bull 85, pp 22-23
Map, geological, of the southeastern states, .. ................ Bull 86, pp 416-117

Map of a portion of North Carolina, showing phosphate beds...Bull 46, pp 70-71

Map of a portion of South Carolina, showing phosphate beds. . .Bull 46, pp 60-61

Map, geologic,of Florida . ...... .. . . i Bull 84, pp 156-157

Map of Alabama, showing the distribntion of (fenozoic and Mesozoic strata.. Bull

43, pp 134-135

Map of Alabama, showing the distribution of Eocene strata ....Bull 83, pp 60-61
Map showing the general distribution of the nupper and mddle Carbonif-
erous formations in the bituminous coal regions of Pennsylvania, West

Virginia, and Ohio ... .. i i i, Bull 65. pp 2-3
Map of Hamilton county, Ohio, showing situation of glacial terrace in

which palenlith was formed. ... ...........o........... e Bull 58, p 106
Map showing glacial honndary in Ohio..............ieiiianaa-. Bull 58, p 46
Map, geological, of portions of Olio and Indiana .......... Ann 8, 11, pp 520-521

Map, geologic, of Indiana, showing gas and oil fields ......Ann 11, 1, pp 620-621
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Maps, geological (arranged geographically)—continued.
Map, geological, of northeastern Minnesota........ceeeenenne- Ann 7, pp 418 419
Map of the upper beaches and deltas of the glacial lake Agassiz..Bull 39, pp 2-3
Map showing position of the exposures of Keweenawan rocks and Pots-
dam sandstone along the lower portions of Snake and Kettle rivers, Min-
ATET0) 7 DRSS Mon v, pp 240-241
Map, geological, of isle Royal and neighboring mainland.........coovanonon Ann
3, pp 156-157; Mon V, pp 328-329
Map showing regular deformations of northeastern Iowa and contiguous

E73 0 W€} 2D Ann 11, 1, pp 346-347
Map of topographic areas of northeastern Iowa, showing drift, loess, and
(0190153 R 103 (o719 W18 1 1 A Ann 11, 1, pp 360-361

Map showing representative paha in northeastern Iowa....Ann 11, 1, pp 404-405
Map, tectonic, of northeastern Iowa, sho wing distribution of ice and water

in glacial times. ............._.. Ann 11, 1, pp 564-565, 566-567, 568-569, 570-571
Map showing principal lakes and rivers of northeastern Iowa during the

second ice invasion...... ... ... oiLiiili.oL. Ann 11, 1, pp 576-577
Map showing primeval forests and swamps of northeast Iowa.. Ann 11, I, pockeb
Map showing indurated formations of northeastern Iowa...... Ann 11, 1, pockeb
Map showing Pleistocene deposits of northeastern Iowa........ Ann 11, 1, pocket

Map, geological, of part of the great Sioux reservation, Dakota.. .Bull 21, at end
Map, geological, of sonthwest Kansas............................Bull 57, pp 2-3

Map, geological, of Leadwille and vicinity, Lake county, Colorado. ...... Ann 2,

PP 240-241; Mon X1I, atlas sheets xiii, xiv

Mayp, geological, of Mosquito range .............. ... Mon x11, atlas sheets vi, vii
-Map, geological, of a portion of northwestern Colorado and adjacent parts

of Utah and Wyoming. .ccoee o ineoian e e Ann 9, pp 684-685
May, geological, of the region of Sepulchre mountain, Yellowstone national

PATK et e e e e Ann 12,1, pp 664-665

Map, geological, of portions of Colorado and New Mexico-...Bull 86, pp 308-309

Map, geological, of portions of Montana, Idaho, Wyoming, and Dakota...Bull 86,
pp 258-259

Map, geological, of northwestern New Mexico. ... .ooeaoao.. Ann 6, pp 128-129
Map, geological, of a portion of the Old river bed, Utah..... ..Mon 1, pp 194-195
Map of a volcanic district near Fillmore, Utah. ... ... ...co...... Mon 1, 320-321
Map of the mouths of Little and Dry Cottonwood canyons, Utah, showing

glaeial moraines and faults. ... ... ... .. ... Mon I, pp 346-347
Map of the Old river bed, showing former connection of Great salt lake

With Sevier 1ake . ooou oo o e e Mon 1, pp 182-183
Map of lake Bonneville, showing its extent at the date of the Provo shore-

T Mon 1, pp 128-129
Map of lake Bouneville, showing lines of recent faulting......Mon 1, pp 352-353

Map of lake Bonneville, showing local variations of the vertical interval
between the Bonneville and Provo shorelines. ..............Mon 1, pp 372-373
Map of lake Bonneville, showing the deformation of the Bonneville shore-

LTI Mon 1, pp 368-369
Map of lake Bonneville, showing the deformation of the Provo shoreline
and the position of Great salt lake on its plain ............. Mon 1, pp 372-373

Map of lake Bonneville, showing the distribution of basalt..Mon 1, pp 334-335

Map of lake Bonueville, showing the glaciated districts of the Bonne-
ville basin. oo oo e e e Mon 1, pp 374-375

Map of lake Bonneville, showing the present hydrographic divisions of
the Bonneville basin ........... ... . .. ... ...ccc.eeeee.....Mon 1,pp 122-123
Map of the outlet of lake Bonnonl]e inIdaho................Mon 1, pp 174175
Map of the Great basin and its Quaternary lakes . ..o.ooueeuunenn... Ann 8,1, pp
268-269; Mon 1, pp 6-7; Mon XI, pp xiv-1
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Mups, geological (arranged geographically)—continued.

Map, geological, of the New Idria district, Cal.......... Mon X111, atlas sheet vI
Map, geological, of the Sulphur bank district, Cal...... Mon x111, atlas sheet 1v

Map showing morainal embankments of Parker and Bloody canyons, Cali-
031 U Ann 8, 1, pp 340-341

Map showing the rock formations in the neighborhood of the Great west-
ern quicksilver mine, California. ... ....coceieoonions Mon X111, pp 358-359

Map showing the rock formations in the neighborhood of the Oathill
quicksilver mine, California. ....coeeenoooii i oo Mon X111, pp 354-355
Map, sketch, showing distribution of quicksilver mines in California..Ann 8,11,
P 966-967

Map of eastern Washington, showing geologic formations .......Bull 40, at end
Map showing the known distribution of the Neocene formations in

ALaSRA . ot i e et it eeeceieaaaaea. Bull 84, pp 268-269
Marble {from Georgia, Pickens county, analysis of ....ceeeeennn.. MR 1889-90, p 387
Marble from Lonisiana, analysis of ... oo oo iiiaii i Bull 60, p 160
Marble, statistics of ... ...l MR 1882, pp 450-457;

MR 18%3-84, pp 665-667; MR 1885, pp 398, 102-404; MR 1886, pp 539,

511-546, 554-556 ; MR 1887, pp 517-520, 525-527 ; MR 1888, pp 541-543,

550-5561; MR 1889-90, pp 375-376; MR 1891, pp 456, 468-471
Marble canyon, Grand canyon district, deseription of the .. Ann 2, p 71; Mon 11, p 10
Marcou (J.) and Marcou (J. B.), catalogue of geological maps of America.....Bull 7
Margarite from near Gainesville, Georgia, description and analysis of....Bull 9,p 11
Marine Eocene, fresh-water Miocene, and other fossil Mollusca of western

NOLER AMCIICA .-« ce e et cee e e e et cae e e e aaas Bull 18
Marine Marshes . .- oueeenn cem o ie e ae e eaeee e Aun 12,1, pp 317-320
Marine MolliSea . ...t et oot it it aeceeemee e aaans Bull 24
Marl, Arcadia, of Florida. ... ..o oot iiiiarenann. Bull 84, pp 131-132
Marl from Pyramid lake, Nevada, analysis of . ceovieeenannen.an e Bnll 9, p 14
Marl from Trego county, Kansas, analysis of. ... ..coieeeeeimoennao.. Bull 27,p 71
Marl of lake Bonneville, composition of. ..o coaeiisiiesveeaanann. Mon 1, pp 200-203
Marl, white, of lake Labontan. .ceeeeeove e coniitioeeennnn Mon X1, pp 149-153
Marls, analyses of ............ ..ol MR 1882, pp 525-526; MR 1886, p 620
Marls, greensand, and Raritan clays of New Jersey, Brachiopoda and Lawmel-

libranehiata of the. ... o . oo i ieeeann. Mon 1x
Marls, greensand, and Raritan clays of New Jersey, Gasteropoda and Cephalo-

PO OF t10 - it e e e e e Mon XVIII
Marls, greensand, of N. J., paleontological equivalents of the...Mon xviI1, pp 31,32
Marls, statistics of ... oL oot oot MR 1882, pp 522-526;

MR 18%3-84, p 808; MR 1885, p 464 ; MR 1886, pp 619-620; MR 1887,
v p 592; MR 1888, pp 595-596; MR 1889-90, p 454; MR 1891, p ¢
Marquette and Menowinee regions of Michigan, the greenstone-schist areas of

e L e e e Bull 62
Marquctte series of lake Superior .......... Mon XIX, pp 470-472; Bull 86, pp 189-190
Marsh (0. C.), administrative report for 188283 ... ooooeeenennn.. Ann 4, pp 4142
Marsh (O. C.), administrative report for 1883-8L _ ... coe e eeenn.. Aun 5, pp 49-50
Marsh (0. C.), admiuistrative report for 1884-85 ... ...oceeeeeen.... Ann 6, pp 71-72
Marsh (O. C.), administrative report for 1885-86 .o veeenunn... Ann 7, pp 111-113
Marsh (0. C.), administrative report for 1886-87 .. .ooooonnne.. Ann 8,1, pp 173-174
Marsh (0. C.), administrative report for 1887-88 ... oeooennnenn.. Ann 9, pp 114-115
Marsh (0. C.), administrative report for 1888-89 _ . ... .......... Aun 10, 1, pp 158-159
Marsh (O. C.), administrative report for 1889-90 ... ... .o...... Ann 11, 1,;pp 101-102
Marsh (0. C.), administrative report for 1890-91 . ... .......... Ann 12, 1, pp 118-119
Marsh (0. C.), birds with teetlt ... ... ... e Ar’m 3, pp 4538

Marsh (0. C.), Dinocerata, a monograph of an extinet order of gigantic
mammals. .

e eee e et amecaaae ceee e uan aenaanan cann aeneaaneanen ane Mon x
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Maryland ; serpentine from Harford county, analysis of........... MR 1889-90, p 400
Maryland, slate production of ... cceimeniii e e aiiainnnns MR 1891, pp 472-473
Maryland, topographic Work in.....ccceeeeeecmasnacconanans Ann 5,p 7; Ann 6,p 8;
Ann 9, pp 52,55; Ann 12,1,p 26
Maryland, websterite from, analysis of..cc ceevcevenecececenncaeeoana..Bull 78,p 122
Massachusetts, altitudes in.... ..c.cevnieeeeieaaanaao. Bull 5, pp 133-137; Bull 76
Massachusetts; Braintree argillites, fauna of the........co.c....... Bull 10, pp 4349
Massachusetts, boundary lines of, and cession of territory to general govern-
11T 1 Bull 13, pp 25-26, 47-64
Massachusetts, brick industry of..........MR 1887, pp 536, 538; MR 1888, pp 560, 566
Massachusetts, building stone from, statistics of ....._......... MR 1882, pp 451-452;

MR 1887, pp 513,521; MR 1888, pp 536,538; MR 1889-90,
DP 373, 400-403; MR 1891, pp 457, 459, 461, 462, 464, 466

Massachusetts; Cambrian, literature of the lower........._Ann 10,1, pp 534-537, 543
Massachusetts, Cambrian rocks in, correlation of the.............. Bull 81, pp 72-78,
88-90, 93-94, 268-274, 381
Massachusetts; cape Ann, the geology of..........cccceooeoo..o... Ann 9, pp 529-611
Massachusctts; cape Ann, the iron lithia micas of ... ... ........_. Bull 42, pp 21-27
Massachusetts, clay production of . .... ..o oo il MR 1891, p 502
Massachusetts, copper production of......coeeceeecimeamariannaaannn. MR 1882, p 231
Massachusetts; feldspar from Hoosac tunnel, analysis of ... cceeaeenen.. Bull 55,p 79
Massachusetts ; feldspars from Greylock mountain, analyses of...... .... Bull 55,p 79
Massachusetts; fossil fishes and fossil plants of the Triassic rocks of New Jer-
sey and the Connectiout valley. ... cceeuceaeeeenevnanceenenecannana- Mon XIV
Massachusetts, fossils from..........c....c...c.......Ann 8, 11, pp 851-852; Ann 10,1,
PP 572-575, 612, 615, 617-622, 624, 631, 637, 650; Bull 10, pp 4349
Massachusetts, geologic and paleontologic investigations in......... Ann 6, pp 19, 20,

21,22,24,36; Ann 7, pp 60-61, 63, 84; Ann 8,1, pp 124-125, 126, 127;

Ann 9, pp 71,72, 75, 117, 122; Ann 10,1, pp 115, 116,117, 118, 170;

Ann 11, 1, pp 62-63, 64, 116; Ann 12,1, pp 54, 67, 69, 120, 121, 126

Massachusetts, geological maps of, listed. . ... .ocoee.ooo.. Ball 7, pp 52, 53, 54, 56, 57
Massachusetts, glacial investigations in......... Ann 3, pp 377, 379, 380; Ann 7,p 157
Massachusetts; granite from Bradford and Worcester, analyses of.. MR 1889-90, p 401
Massachusetts, granite production of....._. ... ... ... ........ MR 1891, pp 457459
Massachusetts, iron and steel from, statistics of.....................Ann 2, p xxviii;
MR 1882, pp 120, 125,129,130, 131, 133, 134, 135, 136, 137; MR 1883-84,

p 252; MR 1885, pp 182, 184, 186; MR 1886, pp 17, 42; MR 1887, pp

11, 42; MR 1888, p 14; MR 1889-90, pp 10,17; MR 1891, pp 12, 27,61

Masgachusetts ; keratophyr from Marblehead neck, analysis of... ...... Bull 78, p 121
Massachusetts, lime production of....__._.._........ MR 1887, p 533; MR 1888, p 555
Massachusetts; limestone from Berkshire county, analysis of...... MR 1889-90, p 403
Massachusetts, limestone production of. ... e MR 1891, pp 464, 466
Massachusetts, maritime soils from, analyses of . ...........cceuonn.. Bull 27, pp 68-69
Massachusetts, mineral springs of.............. Bull 32, pp 21-23; MR 1883-84, p 982;

MR 1885, p 538; MR 1886, p 717; MR 1887, p 684; MR

1888, p 627; MR 1889-90, p 528; MR 1891, pp 603, 605

Massachusetts, minerals of, the useful. ... MR 1882, pp 693-695; MR 1887, pp 742-745
Bull

Massachusetts; Martha’s vineyard, clay, sand, ete., from, analyses of ... ... ...

55, pp 89-90
Massachusetts; Martha’s vineyard, Cretaceons deposits of ccueeee--. Bull 82, pp 86-87
Massachusetts; Martha's vineyard, phosphates of ... .. ...... ceceaane- Bull 46, p 78

Massachusetts; Martha’s vineyard, report on the geology of.......Ann 7, pp 297-363
Massuachusetts; Nantucket, the geology of..ooeeeeeeennnnnn. ceecervece-.--..Bull 53
Masﬂ.lC]lllHFtls, ocher production of ... ... i ieeviesiieneennneaenons MR 1891, p 5%
Masgsachusetts, pyrites from, stat.lst,u.a of‘ teeescesecenereeees.s..MR 1883-84, p 878;

MR 1885, p 503; MR 1886, p 654
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Michigan, altitudes in.................... Bull 5, pp 138-146; Bull 72, p 204; Bull 76
Michigan; Archean formations of the northwestern states........ Ann 5, pp 175-242
Michigan, boundary lines of, and formation of, from territory northwest of

(0 11TV & 8- N Bull 13, pp 28-29, 113-114
Michigan, brick industry of .......... MR 1887, pp 536, 538; MR 1888, pp 560-561, 566
Michigan, bromine industry of .....oceemeeaaiaoo. MR 1885, p 487; MR 1886, p 642;

MR 1887, p 626; MR 1888, p 613; MR 1889-90, p 493; MR 191, p 579

Michigan, building stone from, statistics of.... MR 1882, p 451; MR 1888, pp 540, 544 ;

MR 1889-90, pp 373,403; MR 1891, pp 461, 462, 464, 466

Michigan, coal area and statisticsof...... Ann 2, p xxviii; MR 1883-84, pp 12, 50-51;

MR 1885, pp 11, 34-35; MR 1886, pp 225, 230, 279-280; MR 1887, pp 169, 270-271;

MR 1888, pp 169, 171, 284-285; MR 1889-90, pp 146, 226; MR 1891, pp 180, 260
Michigan; copper-bearing rocks of lake Superior, nature, structure, and ex-

tent of the . eeeeen comenn i i Ann 3, pp 93-188; Mon v

Michigan, copper from, statistics of....Ann 2, p xxix; MR 1882, pp 215, 216, 218-220;

MR 1883-84, pp 327, 329, 331-334; MR 1885, pp 210, 211-214;

MR 1886, pp 112, 113-116; MR 1887, pp 69, 70-74; MR 1888,

pp 53, 54-57; MR 1889-90, pp 59-64; MR 1891, pp 83, 85, 86

Michigan, fossils from....... Ann 8, 11, pp 893-894; Mon xvI, pp 121,126, 177, 178, 206

Michigan, geologic and paleontologic work in......... Ann 3,p 20; Ann 4, pp 24-25;

Ann 5, pp 24-25; Ann 6,p 44; Ann 7,p 71; Ann 8 1, pp 135, 137-138; Ann 9,

PP 72,80-81,85; Ann 10,1, pp 123-124; Ann 11,1,p 78; Ann 12,1, pp 85-86

Michigan, geologic maps of, listed .........Bull 7, pp 77,78, 79, 80, 81, 82, 83, 85, 87, 88

Michigan, glacial investigations in....... PR Ann 3, pp 322-337; Ann 7,p 157
Michigan, gold and silver statistics of............ Ann 2,p 385; MR 1882, pp 176,177,

178; MR 1887, p 59; MR 1888, p 37; MR 1889-90, p 49; MR 1891, pp 75,76
Michigan, gypsum deposits and industry of............ MR 1882, p 527; MR 1883-84,

pp 810-811; MR 1885, p 462 ; MR 1886, p 621; MR 1887,

pp 595, 601; MR 1889-90,p 465; MR 1891, pp 580, 581

Michigan, iron and steel from, statistics of . .............. Ann 2, p xxviii; MR 1882,
Pp 120, 125, 129, 130, 131, 133,134, 135, 136, 137; MR 1883-84, pp 252, 264-266,
267-268; MR 1885, pp 182,188; MR 1886, pp 14,18, 62-72; MR 1887, pp 11,16,
34-39; MR 1888, pp 14, 17, 23 ; MR 1889-90, pp 10, 17; MR 1891, pp 12, 16, 54, 55, 61
Michigan, iron-ore mines of, total production to date of the larger....MR 1891, p 16

Michigan, lime production of........... e MR 1887, p 533; MR 1888, p 555
Michigan, limestone production of ... oeeeonoeeonnoeenan ... MR 1891, pp 464, 466
Michigan, manganese ore in..............................MR 1885, p 346; MR 1886,

pp 188-190; MR 1887,p 151; MR 1888, pp 124,128; MR 1891, p 135

Michigan, Menominee and Marquette regions of, the greenstone-schist areas of
) L0 LT R Bull 62
Michigan, mineral springs of................ Bull 32, pp 145-150; MR 1883-84, p 982;
MR 1885, p 538; MR 1886, p 717; MR 1887, p 68¢; MR
1888, p 627; MR 1889-90, p 529; MR 1891, pp 603, 606

Michigan, minerals of, the nseful...._.... MR 1882, pp 695-697; MR 1887, pp 7T45-747
Michigan, natural gas consumption in..............ooooooooiooio_. MR 1891, p 438
Michigan; novaculite from Marquette, analysis of ... ...l Bull 60, p 151
Michigan; observations on the junction between the Eastern sandstone and the
 Keweenaw series on Keweenaw point, lake Superior. .................Bull 23
Michigan; ou secondary enlargements of mineral fragments in certain rocks,
mostly from Michigan, Wisconsin, and Minnesota......................Bull 8

Michigan; on the classification of the early Cambrian and pre-Cambrian for-
mations: a brief discussion of principles, illustrated by examples drawn
' mainly from the lake Superior region....................._.Ann 7, pp 365454
Michigan; Penokee iron-bearing series of Michigan and Wisconsin ... .... Ann 10,1,
pp 341-508; Mon XIX
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Mineralizing agents, effects of, upon crystallization of igneous magmas..... Anm 12,
I, pp 658-659

Mineralogical composition and structure of peridotite of Elliott county, Ken-

BUCKY <evenevnmeceuencesansaone cosescmcnnonceaecccocsnancas Bull 38, pp 10-20
Mineralogical constitution of the loess. ..o .eceeecoeaeaaaan.. Ann 6, pp 281-283
Mineralogical metamorphism of massive rocks ............ Bull 62, pp 50-63, 208-217
Mineralogical metamorphism; progress of alteration of original minerals. ..Bull 62,

pp 214-217
Mineralogical notes.......oocemmeeaacanaennns Bull 55, pp 48-55; Bull 60, pp 129-137
Mineralogical variations in voleanic rocks from Tewan mountains, New Mex-

U Bull 66, pp 17-19
Mineralogy of the Pacific coast, contributions tothe.... ... .. .o oo Bull 61
Mineralogy of the Rocky mountains, contributions to the................... Bull 20
Minerals, alteration of, in Comstock lode ...... ... aoaat. Mon 111, p 20
Minerals, associated rare, from Utah......... ... ... . ... Bull 20, pp 83-88
Minerals, certain rare copper, from Utah, notes on................ Bull 55, pp 3847
Minerals composing lithophyse®. . ... oo iioL. Ann 7, pp 266-272
Minerals, effects of dynamic action on .... ... .. ... Bull 62, pp 205-206
Minerals from the basalt of Table mountain, Golden, Colorado. .... Bull 20, pp 13-39
Minerals from the neighborhood of Pike’s peak ... ................ Bull 20, pp 40-73
Minerals, new, in Knoxville district, California ......_........ Mon x111, pp 279-280
Minerals of Eureka district, Nevada «cc.ooooooeeione i iinnaean.. Mon vir, p 184
Minerals of Litchfield, Maine ... o0 i aaa... Bull 42, pp 28-38
Minerals of North Carolina, analyses of ... ... Bull 74, pp 1-8
Minerals of Redington mine, Knoxville distriet, Californin .. ... Mon X111, pp 284-286
Minerals of Ruby hill, Eureka district, Nevada .................. Mon Vi1, pp 52-59
Minerals of the crystalline metamorphics of the Coast ranges..... Mon x111, pp 74-87
Minerals of the granite of Wisconsin and Michigan............._ ... Ann 10, 1, p 355
Minerals, origin of. ... .. .. ... Mon XI11, pp 569-584
Minerals, secondary, and their origin.... ... ... . ... .. ... ... Bull 62, pp 209-214
Minerals and rocks from Maryland, analyses of....._.............. Bull 64, pp 4143
Mines, classification of . oo .. .. Ann 2, p 341
Mining and metallurgy of zinc in the United States. ............MR 1882, pp 358-386
Mining and milling on the Comstock lode, Nevada, mechanical appliances

used M ... Ann 1, pp 50-52, 72
Mining and miners, ComstoCK - ... o oeu oottt ot it e e e Mon 1v
Mining, coal-, industry, general view of the.........................MR 1882, pp 1-7
Mining geology of Eureka district, Nevada....._._...... Ann 4, pp 221-251; Mon vII
Mining industry, geology and, of Leadville, Colorado....Ann 2, pp 201-290; Mon X11
Mininglaw, historical sketch of ... ... MR 1883-84, pp 988-1004 ; MR 1886, pp 722-790

Minnesota, altitndes in ...... Bull 5, pp 147-154; Bull 72, pp 198-200, 206-214; Bull 76
Minnesota: Archean formations of the northwestern states.. ......Ann 5, pp 175-242

Minnesota; artesian wells of the Red river valley............Ann 11, 11, pp 267-268
Minnesota, boundary lines of, and formation of state.... ... .... Bull 13, pp 118-119
Minnesota; brick clay from New Ulm, analysis of .. .._........_...... Bull 60, p 151
Minnesota, brick industryof..._......__.__.._. MR 18&7, pp 536,538; MR 1888, p 561
Minnesotu, building stone from. statistics of... ... MR IRK2, p451; MR 18x7, p516; MR

18%&, 1 5405 MR 1889-90, pp 373, 403-405; MR 1891, pp 457, 459, 461, 462, 461, 166
Minnesota, Cambrianrocks of. ... ... .. ... .. ... Bull 81, pp 181-187, 334
Minnesota, Carboniferous rocks jn, classification of the. ... ... ... Bull 80, pp 167-168
Minnesota cement, hydraualic, productof........ooooo oo, MR 1891, p 532
Minnesota, clay production of ... ... . ... MR 1891, p 523
Minnesota, coal discovered in...... ..o . ... i, MR 1891, p 260

Minnesota; copper-bearing rocks of lake Superior, nature, structure, and ex-
tent of the ..o oioenn i e, Ann 3, pp 93-188; Mon v
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Missouri, barytes industry in, statistics of the .............ccooaaann MR 1891, p 599
Missouri, boundary lines of, and formation of state ........... Bull 13, pp 30, 116-117
Missouri, building stone from, statistics of.......... MR 1882, p 451; MR 1886, p 541;
MR 1887, p 516; MR 1888, p 540; MR 1889-90, pp 373, 405-408

Missouri, Cambrian rocks of ... ... ...coaiiaaoo Bull 81, pp 199-201, 229, 339-341, 385
Missouri, classification of rocksin........... Bull 80, pp 144-145, 147, 151, 157, 168-170
Missouri, clay, brick, and pottery industry of . ................ MR 1882, pp 466, 470;
MR 1887, pp 536,538; MR 1888, p 561; MR 1891, pp 511-513

Missouri, coal area and statistics of ... ... coooi i, Ann 2, p xxviii;

MR 1882, pp 60-61; MR 1883-84, pp 12, 51-52; MR 1885, pp 11, 35-36;

MR 1886, pp 225, 230, 280-282; MR 1887, pp 169, 171, 272-275; MR 1888,

pp 169, 171, 285-289; MR 1889-90, pp147, 226-228 ; MR 1891, pp 180, 261-268

Missouri, cobalt deposits in ... ... ..ol MR 1882, p 421;
MR 1883-84, p 545; MR 1885, pp 362, 364; MR 1889-90, p 124

Missouri, coke in, the manufacture of ....... ... . .. ... ... MR 1887, pp 383, 389, 405;
MR 1888, pp 395,400, 411-412; MR 1891, pp 360, 366, 382

Missouri, copper from, statistics of ... .. .. ... . ii.ia.i.s Ann 2, p xxix;
MR 1882, pp 216, 230; MR 1883-84, pp 329, 342; MR 1885, p 210; MR 1886,

p 112; MR 1887, p 69; MR 1888, p 54; MR 1889-40, p 60; MR 1891, pp 83, 84

Missouri, fossils from . ... ... i iieeiiaee. Ann 8, 11, p 896
Missouri, flora of the outlying Carboniferous basins of southwestern ........ Bull 98
Missouri, geologic investigationsin.......... Ann 5,p 21; Ann 7,p 78; Ann 9, p 103;

Ann 10, 1, pp 124-125; Ann 11,1, pp 59, 75, 80-81; Ann 12,1, pp 56, 62, 88, 90
Missouri, geologic maps of, listed - ........ ... . ... ... ...... Bull 7, pp 127-131
Missouri, granite production of ... . ... .. ... .. ..... MR 1891, pp 457, 459
Missouri, iron and steel from, statistics of .. ... ... ..o Ann 2, p xxviii;

MR 1882, pp 120, 125, 129, 130, 131, 133, 134, 135, 136, 137; MR 1883-84, pp 252,
268-270; MR 1885, pp 182, 184; MR 1886, pp 14, 18, 97-98; MR 1887, pp 11, 16, 46
47; MR 1888, pp 14, 17, 23; MR 1889-90, pp 10, 12, 17; MR 1891, pp 12, 26, 54, 55, 61

Missouri; iron ore from Iron mountain, composition of ........ MR 1889-90, pp 4647
Missouri; latitudes and longitudes of certain points in Missouri, Kansas, and

New Mexico ... .. i iieeaanen. e e Bull 49
Missouri, lead from, statistics of . ... . ... .ii.iiieeeiiiio... Ann 2, p xxviii;

MR 1882, p 312; MR 1883-84, pp 416, 425; MR 1885, pp 248, 259;
MR 1886, p 147; MR 1887, p 110; MR 1889-90, p 80; MR 1891, p 105

Missouri, lime production of ... ... ... .. i, MR 1888, p 555
Missouri, limestones from localities in, analyses of...................Bull 78 p 125;

MR 1889-90, pp 406-407
Missouri, limestone production of ... ... .. ... ..._._...... MR 1891, pp 464, 466
Missouri, manganese ore in .........oeeeoooi oo, MR 1885, pp 346-348
Missouri, mineral springs of............ ... ... ... Bull 32, pp 164-170;

MR 1883-84,p 982; MR 1885, p 538; MR 1856, p 717; MR 1887, p 6%4;
MR 1888, p 627; MR 1889-90, pp 522, 529; MR 1891, pp 603, 606

Missouri, minerals of, the useful .......... MR 1882, pp 699-702; MR 1887, pp 750-753
Missouri, natural-gas consumption in..._........_ ... ... .. ....... MR 1891, p 438
Missouri, nickel production of.....eeeeuen oo . MR 1882, p 403;
MR 1883-84, p 539; MR 1889-90, p 124

Missouri, ochre production of . .......... ... ... ... ...... MR 1891, p 595
Missouri, petroleum statistics of ... _........... .. ___ ... MR 1889-90, pp 292, 361-362
Missouri, sandstone productionof .........._ ... .___......_.. MR 1891, pp 161-162
Missouri, topographic work in................ ... .. ... ... ....... Ann 6, p 11;
Ann 7, pp 53-54; Ann 8.1.p 103; Ann 9, p 56; Ann 10,1, p 93

Mfssouri; water from Lebanon, avalysisof ... ... . ... .. ............ Bull 60, p 172
Missouri; water from Webster grove, near St. ouis, analysis of. ...._. Bull 78, p 129

Missouri, zinc deposits of, investigation of the ................ Ann 11, 1, pp 54, 80-81
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Montana, coals aud charcoals from, analyses of.............. MR 1889-90, pp 229, 230
Montana, coke in, the manufacture of............ MR 1883-84, pp 168-169; MR 1885,
pp 80,92-93; MR 1886, pp 378, 384, 402; MR 1887, pp 383, 389, 405—

406; MR 1888, pp 395, 400, 412; MR 1891, pp 360, 361, 366, 382-383

Montana, constitution of, extract from the, relating to irrigation....Ann 11,11, p 241
Montana, copper from, statistics of. ........ Ann 2, p xxix; MR 1882, pp 216, 224-225;
MR 1883-84, pp 329, 336-340; MR 1885, pp 210, 215-217;

MR 1886, pp 112, 117-118; MR 1887, pp 69, 74; MR 1888, pp

b4, 57-58; MR 1889-90, p 60; MR 1891, pp 83,84, 91-99

Montana, Cretaceousrocksof... ... ............... Bull 82, pp 145, 149, 161, 166-179
Montana; descloizite from Beaverhead county, analysis of ....... Bull 60, pp 130-131
Montana, Devonian Tocks of . ...ceeee oeeeiicimiiiiiiaaee ccae e cann Bull 80, p 224
Montana; eruptive rock from Bear creek, analysis of...o.............. Bull 78, p 123
Montana, fossils from....Ann 6, pp 549-557; Ann 8, 1, pp 904-906 ; Bull 34, pp 25, 28, 31
Montana, geologic and paleontologic investigationsin.............. Ann 4, pp 42-43;

Ann 5, pp 28-30, 50, 55-56; Ann 6, pp 48-53; Ann 7,pp T7-78,
85-87; Ann 8,1, pp 146-148; Ann 9, pp 111-113,128; Ann 10, 1, pp
22-23,130-131, 139, 144 ; Ann11, 1, p82; Ann 12, 1, pp 56, 91, 92-94

Montana, geologic maps of, listed....c.ccon v ien o aa... Bull 7, pp 114,115, 116
Montana; glaciers, existing, of the United States........cecoo..... Ann 5, pp 303-355
Montana, gold and silver from, statisties of......._.......Ann 2, p 385; MR 1882, pp

172,174, 176, 177, 178, 182; MR 1883-84, pp 312,313, 314,315; MR

1885, pp 201, 203; MR 1886, pp 104, 105; MR 1887, pp 58, 59;

MR 1888, pp 36-37; MR 1889-90,p 49; MR 1891, pp 75,77,78, 79

Montana, irou in, statistics of...................._............MR 1882 p 147; MR
1883-84, p 285; MR 1888, pp 34-35; MR 1891, pp 12, 27

Montana; iron ore, magnetic, from near Bozeman, analysis of...........Bull 9,p 17
Montanas, irrigation surveys, engineering, hydrography, segregations, etc.,in....Ann
10,11, pp viii, 17-18, 58, 59, 60, 61, T1-72, 89, 91-

93; Ann 11,11, pp 113-133; Ann 12,1, pp 127-165

Montana, Laramie flora, types of the, largely from......c.ooueeruuecnnnnn-. Bull 37
Montana, lead from, statistics of....._...........__.......... ..MR 1882, p 311; MR
1883-84, pp 416,422-424; MR 1885, pp 248, 257-258;

MR 1887, pp 109-110; MR 1888, p 89; MR 1889-90, p 80

Montana, lime production of MR 1888, p 555

Montana, Manganese 0re iN........coe.oounonioeee e e e, MR 1885, p 349
Montana; mineral resin from Livingston, a supposed...... O, Bull 78, pp 105-108
Montana, mineral springsof...._...._.......... Bull 32, pp 177-180; MR 1891, p 606
Montana, minerals of, the useful........_MR 1882, pp 754-756; MR 1887, pp 753-755
Montana, Neocene beds of .. ... ... ... .. .. ..o .. ..o ..., Bull 84, pp 287-288
Montana, reservoir sites and irrigable lands in ... ........... Ann 11, 11, pp 306, 310
Montana, rocks from, analyses of.............Bull 55, pp 83-84; Bull 60, pp 152-154
Montana, sandstone production of .._......c...................MR 1891, pp 461, 462
Montana, tinorein............oooo. ... ... ... MR 1883-84, p 614
Montana, topographic work in ...... Ann 4, pp 9-11; Ann 8, 1, pp 105-106; Ann 9, p
595 Ann 10, 1, p 97; 11, pp 17, 71-72; Ann 11, 11, p 305; Ann 12, 1, p 48
Montana; water from near Bozeman, analysis of........ooeoeeeeennnn.. Bull 27, p 75
Montana; water from White sulphur springs, analysis of ...... -....... Bull 27, p 75
Montana, waters from four localities in, analyses of. ... ... .o.... Bull 9, pp 31-32
Moraine, terminal, of the second glacial epoch.........ooeo....... Ann 3, pp 291402
Moraine. 8ee, also, Glacial; Glacier.
Morasses, economic uses of .........._. ... ... . ... ... .. Ann 10, 1, pp 303-310
Morasses, effect of certain plants on the formation of. ... ... .. Ann 10, 1, pp 285-295
Moraases, fresh-water, of United States, with description of Dismal swamp. .... Ann

10, 1, pp 255-339
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Neocene, Dinocerata from the..................... Ann 5, pp 252-254; Mon X, pp 6-7
Neocene formations of America, correlation of the ... ....ocoieieoiiaiaans Bull 84
Neocene formations of the Atlantic coast, table showing the vertical range of

BHO - e eeensecencecmensncassomaanecscecaseases annosmnannnnoens Bull 84, p 193
Neocene in Alabama, Georgia, ete .oeueeeceemnveac oo ieecaeaaanes Bull 43
Neocene in Kansas . .cceo. ocueencoanresaeenmnranaeeasneenmnscacesccacnennnns Bull 57
Neocene in northwestern Colorado....ccceoececearomnaimcmnnaanans Ann 9, pp 690-691
Neocene in the Lassen peak district, California................. Ann 8, 1, pp 422424
Neocene; Lafayette formation, the area, features, history, etec., of the....... Ann 12,

1, pp 347-521
Neocene; marine Eocene, fresh-water Miocene, and other fossil Mollusca of

western NOrth AMeTiea. - .. cuueoeecenaeecncaenconecomncacoaennannnn Bull 18
Neocene; Miocene, boundaries of the......cceeeeeciiiannannnan Bull 84, pp 21-22
Neocene; Miocene in California.....ocoveeiiooiinaaan. Mon x111, pp 218-219, 461
Neocene; Miocene time in the Grand canyon district, erosion in......... Ann 2, p 67
Neocene, nonmarine fossil Mollusca of the, in North America...... Ann 3, pp 411-486
Neocene of the Coastal plain, stratigraphic characters of the...... Bull 83, pp 39-40
Neocene, Ostreide of the, in North America ... .ccooceeeaonaann Ann 4, pp 312-314
Neocene; Pliocene and post-Pliocene in California. ... ....Mon Xmi1, pp 219-221, 461
Neocene; Pliocene, boundaries of the....c.ceceurecaaa... e vecaen - Bull 84, p 22
Neocene. See, also, Tertiary.

Netherlands, fossil plants of the, literature of the............. Ann 8, 11, pp 777-778
Nevada, altitudes in .......couciiemeniamoeiananaanan. Bull 5, pp 173-181; Bull 76
Nevada, antimony deposits in.... ..o ooeeesoimrioieoniiaieamann MR 1882, p 438;

MR 1883-84, pp 642-643; MR 1889-90, p 141; MR 1891, p 174

Nevada; bluestone, the manufacture of, at Lyon mill, Dayton.. MR 1882, pp 297-305
Nevada, borate fields of, the principal .....cceeeeonecaeneann.. MR 1882, pp 567-570
Nevada, borax deposits and statistics of............... MR 1882, pp 567-570, 571-576;
MR 1883-84, pp 860, 861-862; MR 1885, pp 491-492; MR

1886, pp 678-680; MR 1889-90, p 494; MR 1891, p 587

Nevada, boundary lines of, and orgaunization of territory..... Bull 13, pp 31, 125-127
Nevada; Cambrian faunas of North America (fossils largely from Nevada),
studieson the ........oceeeeeenann. e ee e eee e e m——— .- Bull 30
Nevada, Cambrian r0cks of....esneen coen coneeaneannnnn.. Bull 81, pp 156, 158, 159, 160
Nevada; clays from Mill city, analyses of....ceeeenueeceeencrennennnnns Bull 9,p 15
Nevada, cobalt deposits in ... ... ...coeiiiiiinninnnn.. MR 1885, pp 361-362, 364

Nevada; Comstock lode and the Washoe district, geology of the..........Ann 2,pp
293-330; Mon 111 and atlas

Nevada; Comstock mining and miners.........cceeeueueernomoecmmnnnanaans Mon 1v
Nevada, copper from, statistics of ........._...Ann 2, p xxix; MR 1882, pp 216, 230;
MR 1883-84, pp 329, 342; MR 1885, p 210; MR 1886, p 112; MR

1887, p 69; MR 1888, p 54; MR 1889-90, p 60; MR 1891, pp 83, 84

Nevada; dacite from Washoe, analysis of .............oooeuienncononn. Bull 27, p 65
Nevada; Eureka, silver-lead deposits of ... .o ooooeeoeeeonueun.. ceeeaan Mon vII
Nevada; Eureka district, geology of the...... Ann 3, pp 241-290; Mon XX and atlas
Nevada; Eureka district, mining geology of the.................. Ann 4, pp 221-251
Nevada; Eureka district, paleontology of the ...........veeeeeeeeeanoann.. Mon VIII
Nevada; Eureka district, rocks of the «....coeeeveonnnoeneenn... Bull 80, pp 222-223
Nevada, fo88il8 fTOM «eenvrunnn coee o oo e e Ann 3, pp 440, 448, 451;

Ann 8, 11, p 919; Ann 10, 1, pp 572-575, 598-602, 607, 609
Nevada, geologic and paleontologic investigations in...... Ann 1, pp 32-35, 38, 39-46;

Ann 2, pp 15-16, 23-25; Ann 3, pp 19-20,25-26; Ann 4,

_ PP 16-18, 40, 44-45; Ann 5, pp 31,32; Ann 7, pp 93,94, 115

Nevada, geologic maps of, listed.......................... Bull 7, pp 133, 134, 137, 138
Nevada; glaciers, existing, of the United States............ c———-- Ann 5, pp 303-355
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New Hampshire, corals in ...... ... ..o oo Bull 80, p 243
New Hampshire, geologic investigationsin...............Ann 6, p 24; Ann 7, p 157;
Ann 8,1, p126; Ann 12,1, pp 66-67

New Hampshire, geologic maps of, listed......................... Bull 7, pp 54, 56, 57
New Hampshire, gold and silver from, statistics of ...... .. .. ... ... Ann 2, p 385;
MR 1882, pp 176,177, 178

New Hampshire, iron and steel from, statistics of .......... MR 1882, pp 120, 125, 133,
134,135; MR 1886, p 17; MR 1887, p 11; MR 1888, p 14; MR 1891, p 61

New Hampshire, mica production of ... .. ... . ... ..o MR 1888, p 614
New Hampshire, mineral springs of ... ........ Bull 32, pp 17-18; MR 1883-84, p 983;

MR 1885, p 539; MR 1886, p 717; MR 1887, p 684; MR 1888,
p 627; MR 1889-90, pp 522, 529; MR 1891, pp 603, 606
New Hampshire, minerals of, the useful....MR 1882, pp 703-706 ; MR 1887, pp 757-760

New Hampshire, pyrites from, statistics of ................. MR 1883-84, pp 877-878;
MR 1885, pp 501-502; MR 1886, pp 652-653

New Hampshire, topographic work in ............_......Ann 9,p 76; Ann 10,1, p &
Now Idria mine, California, age of ore deposits of the. ... ........... Mon xi111, p 307
New Jersey, altitudes in.........coooiomeniiiiiiil, Bull 5, pp 187-191; Bull 76
New Jersey, boundary lines of. ... ... oo oL il lll. Bull 13, pp 76-78
New Jersey, building stone from, statistics of ........ MR 1882, pp 451, 452; MR 1888,
pp 536, 544; MR 1889-90, pp 373,410; MR 1891, pp 457, 459, 461, 463, 464, 466

New Jersey, Cambrianrocks of ._..........._.........Bull 81, pp 122-123, 154, 287, 382
New Jersey, clay, brick, and pottery industry of ............... MR 1882, pp 465, 469,

471-472; MR 1883-84, pp 686-687, 696, 699, 700; MR

1885, pp 416, 418; MR 1886, p 569; MR 1887, pp 536,

538,540; MR 1888, pp 561-562,566; MR 1891, p 503
New Jersey, Cretaceous and Tertiary formations of, sketch of the geology of

L Mon Ix, pp ix-xiii

New Jersey, Cretaceous rocks of, correlation of the......._. Bull 82, pp 78-84, 214-215

New Jersey, Eocene formations in ... ... ... .. . .. ... ..., Bull 83, pp 4043, 80, 85
New Jersey; fossil fishes and fossil plants of the Triassic rocks of New Jersey

and the Connecticut valley .. . ... .. ... . Mon X1V

New Jersey, fossils from. Anu 4, pp 293, 296, 299, 301, 303, 313, 314; Ann 8, 11, pp 860-862

New Jersey, geologic and paleontologic investigationsin._ .. _.._..._... Ann 6,p 24;

Ann 8, 1,p 130; Ann 9, pp 122,124, 126, 131; Ann 12, 1, pp 53, 54, 69-70

New Jersey, geologic maps of, listed ..................._...Bull 7, pp 58, 60, 61, 62, 63

New Jersey, glacial investigations in...... Ann 3, pp 346, 368-369; Ann 7, pp 157, 161

New Jersey, granite productionof ... .. . ... . . ... ...._._. MR 1891, pp 457, 459

New Jersey, iron and steel from, statistics of.. Ann 2, p xxviii; MR 1882, pp 117, 120,
125, 129, 130, 133, 131, 135, 136,137; MR 1883-84, pp 252, 274-275; MR 1885,
pp 182,184,186, 18%; MR 1886, pp 14,18,50-52; MR 1887, pp 11,16, 44; MR
1888, pp 14, 17, 23; MR 1889-90, pp10, 12,17; MR 1891, pp 12, 26, 54, 55, 61

New Jersey, lime production of ... ... .. ... iann. MR 1888, p 556
New Jersey; limestone from Hunterdon county, analysis of....... MR 1889-90, p 410
New Jersey, limestone production of e.eoeoveeoee oo ... MR 1891, pp 464, 466
New Jersey, manganese in zinc ores of . ... oeeo oo ... MR 1885, pp 336-341

New Jerscy, marl deposits of...... MR 1882, pp 522, 525,526; MR 1883-84, p 808; MR
1885, p 464; MR 1886, p 619; MR 1887, p 592; MR 1888, p 595; MR 1889-90, p 454

New Jersey, metallic paint production of ... ... ... .. .. ... _...... MR 1891, p 597
New Jersey, mineral springs of..o....oooo..... Bull 32, pp 42-43; MR 1889-90, p 530
New Jerscy, minerals of, the useful........ MR 1882, pp 706-708; MR 1887, pp 760-762
New Jersey, Neocene heds in..o. oo eee cuiieoaa .. R Bull 84, pp 3944
New Jersey, Newark system in..........................___. Bull 85, pp 20-21, 83-84
New Jersey, Newark system in, the relations of the traps of the............. Bull 67

New Jersey; nickel works at Camden............ MR 1883-84, p 537; MR 1885, p 297
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New Zealand, quicksilver deposits in ........ccoooiiniiimnnananns Mon x111, p 49
New Zealand sinters and spring waters. .. ... .cocoooooominannn Ann 9, pp 672-676
New Zealand, waters from springs of, analyses of ... . . Ann 9, p 673
Newark system, a correlation essay on the, by I. C. Russell ... o.......... Bull 8
Newark system, areas occupied by the ........ . ....o..o.ooians Bull 85, pp 19-24
Newark system in the New Jersey region, the relations of the traps of the...DBull 67
Newark system, lithology and stratigraphy of the.............._.. Bull 85, pp 32-44
Newark system. See, also, Jura-trias.
Newberry (J.8.), administrative report for 1887-88................ Ann 9, pp 131-132
Newberry (J.S.), administrative report for 1888-89............. Ann 10, 1, pp 174-175
Newberry (J.8.), biographic sketch of . ......_... ... . ...... Ann 5, pp 381-382
Newberry (J. 8.), fossil fishes and fossil plants of the Triassic rocks of New
Jersey and the Connecticut valley . ... ... o Lo il Mon X1V
Newberry (J. S.), Paleozoic fishes of North America......c.coooeoooiioot Mon XVI
Newberry (8. B.), natural and artificial cements ................ MR 1891, pp 529-538
Newberry (8. B.), product of hydraulic and Portland cement in the United
States in 1890 and 1891 . ... .. ..ol i aans MR 1889-90, pp 461462
Newell (F. H.), administrative report for 1890-91 . ... .......... Ann 12, 1, pp 134-136
Newell (F. H.), hydrography of the arid regions of the U. S..._Ann 12, 11, pp 213-361
Newfoundland, Cambrian, lower, in, literature and fauna of the........... Amn 10,1,
PP 523-529, 586
Newfoundland, Cambrian rocks of, investigations of the.................... Bull 81,
pp 50-55, 78-80, 253-262, 380, 406-407
Newfoundland, copper production of ,..__......_. MR 1883-84, pp 356, 373; MR 1885,

P 229; MR 1886, p 128; MR 1887, p 87; MR 1888, p 73; MR 1891, pp 101, 102
Newfoundland ; geologic section on Manuel’s brook, Conception bay..Ann 10, 1, p 554

Newfoundland, geologic maps of, list of the ......_..._ .............Bull7,pp 36-38
Newfoundland, pre-Cambrian rocks of .. ... ... ... .. ..., Bull 86, pp 247-252, 503
Newfoundland, pyrites deposits in.._._.. ... .. .. ... ... ...... MR 1883-84, p 507
Newfoundland, submarine strata off . .. oo . . ot e e aeaeaaan Bull 84, p 32
Newfoundland. See, also, Canada.
Niagara falls, survey of, hy R. 8. Woodward, in 1886...........c...... Ann 8,1, p 122
Nickel from foreign localities ...................._._.. MR 1882, pp 405407, 410-411;
MR 1883-84, pp 539-540; MR 1885, pp 299-301; MR 1889-90, p 125
Nickel ore, platiniferous, from mines at Sudbury, Canada.. .. ...... Bull 64, pp 20-21
Nickel ores, analyses of . ...._. ... ... ... Bull 64, pp 20, 21; MR 1882, pp 401, 106
Nickel ores at Sudbury, Can., mode of occurrence, treatment, etc. MR 1888, pp 110-117
Nickel ores from Oregon, descriptions aud analyses of.............. Bull 60, pp 21-26
Nickel, statisties of . ... ... oo . MR 1882, pp 399420,

MR 1883-84, pp 537-543; MR 1885, pp 297-302; MR 1886, pp 169-173; MR 18%7,
pp 126-129; MR 1888, pp 108-118; MR 1889-90, pp 124-126; MR 1891, pp 167-169

Niobrara group of rocks of Nebraska ... ... ... ... ... .... Bull 84, pp 203-296
Niter from Utaly, analysis of ... .. ... .. ... . ... ... .......... Bull 55, p 88
Niter, statistics of . __._ . .. ..... MR 1882, pp 597-79%8
Nitrogen in uraninite, the oceurrence of, and the composition of uraninite in
genernl e Bull 78 pp $3-79
Nodules resulting from external attack ... .. ... . ........ Mon xr, pp 68-72
Nonienclature and clagsification of fossil plants . ........ .. ... ... Ann 5, pp 425434
Nomenclatnre aud taxonomy, geologic, eonference of geologists and lithol-
ogists on, in January, 1889 .. .. ... ... Ann 10, 1, pp 3667
Nomenclature, general geologic . .o.. ... .. ... .. ... .. ... Ann 2, pp xli-xIvii
Nomenclature of pre-Cambrian ... ... .. ... ... ... . .......... Bull ¥6. p 191
Nomenclature. See, also, Correlation.
Nonabsorption of sedimentary rocks by eruptive masses........ Mon x11, pp 30%-313

Nonconformity. See Unconformity.
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North Carolina, mineral springs of.................. Bull 32, pp 74-78; MR 1883-84,
p 984; MR 1885, p 539; MR 1886, p 718; MR 1887, p 685; MR
1888, p 628; MR 1889-90, pp 530-531; MR 1891, pp 603, 607

North Carolina, minerals of ... ... .ceeomreer oo i iemea et Bull 74

North Carolina, minerals of, the minor............o..ocoooono MR 1882, pp 659-661

North Carolina, minerals of, the useful.... MR 1882, pp 713-718; MR 1887, pp 769-774

North Carolina, Neocene beds of . .....oomeeiocoiniieiiinninanaan Bull 84, pp 68-74

North Carolina, Newark system in..........cocooooaoooioane Bull 85, pp 23-24, 95-97

North Carolina, nickel deposits in........ceoimeeeaieaa oo iins MR 1886, p 170;

MR 1889-90, p 125; MR 1891, p 168

North Carolina; oligoclase from Bakersville, description and analysis of...... Bull

60, pp 129-130

North Carolina, phosphate depositsof.. ...... Bull 46, pp 70-75; MR 1883-84, pp 788-

793; MR 1885, pp 449-450; MR 1888, p 592

North Carolina, precious stones mined forin........... MR 1882, p 483; MR 1883-84,

pp 124,729, 733-734, 739; MR 1885, p 437; MR 1886, p 595

North Carolina, pyrites from, statistics of..... ... . . .. ... ... MR 1885, p 505
North Carolina; residual deposit from subaérial decay of chloritic schist from

eight miles west of Cary, analysis of .. ..... . ... .ccceeaenn.aat Bull 42, p 137

North Carolina, slate found in.... . ... .. .. . .o iiiiiiaa. MR 1891, p 473

North Carolina, topographic work in..... Ann 4, pp13-15; Ann 5, pp4-5; Ann 6, pp 8,
9; Ann 7,p 52; Ann 8,1,p 102; Ann 9, pp 54,55; Ann 10,1, p90; Ann 11,1, p 38
North Carolina; trap, decomposed, from near Sanford, analysis of ....Bull 42, p 138

North Carolina; water from Lincoln county, analysis of ............_. Bull 60, p 171
North Carolina; websterite from Webster, analyses of. ... .......... Bull 78, p 122
North Carolina; xanthitane from Green river ........ ... ............ Bull 60, p 135
North Carolina, zirconium deposits in......._ ... ... . ..o... MR 1885, p 393
North Dakota. See Dakotas.

Northwest territorios, geological maps of the, list of the......... Bull 7, pp 117-121
Northwest territory, fossil plants of the, literature of the...... Ann 8,11, pp 838-842

Northwest territory. See, also, Canada.
Norway, copper production of.... MR 1883-84, p 356; MR 1885, p 228; MR 1886, p 128;
MR 1887, p 87; MR 1888, p 73; MR 1889-90, p 73; MR 1891, pp 100, 102

Norway, fauna of the Olenellus zone in ... ..._.._...................Ann 10,1, p 579
Norway, fossil plants of, literature of the..... e raaeaas Ann 8, 11, pp 778-779
Norway, phosphate depositsof ... ... . ..o o e, Bull 46, pp 4245
Norway, silver production of, compared with that of other countries.... MR 1883-84,
pp 319,320

Nova Scotia, coal area and output of, compared with those of other coun-
tries. ............ MR 1882, p 5; MR 1885, p 11; MR 1886, p 235; MR 1887, p 189
Nova Seotia, gypsnm deposits of ... . ... ... ._.......... MR 1883-84, p 809;

MR 1885, pp 459-460; MR 1887, pp 602, 603
Nova Scotia. See, also, Canada.

Novaculite from Marquette, Michigan, analysis of ... .. .............. Bull 60, p 151
Novaculite, statisties of. ._____.....__......__. MR 1882, p 492; MR 1885, pp 433-436;

MR 1886, pp 589-594; MR 1887, p 553; MR 1889-90, p 460
Obsidian, analyses of . ... ... ... .. ... Ann 7, pp 252, 291
Obsidian, andesitic, deseribed. ... ... ... ... .. ... Mon X111, pp 153-154
Obsidian, basaltic, deseribed ..........................._......Mon X1, pp 158-161
Obsidian, columnar strueture in . ... ... ..o e e Ann 7,p 257
Obsidian, scoriaceous, from Mono valley, California, analysis of......... Bull 9, p 14
Obsidian cliff, Yellowstone national park . ........................ Ann 7, pp 249-295
Ocala limestone of Florida ... . ... . ... .. .. ... .. Bull 84, pp 103-104
Ocean waters, general chemistry of . .._..___.............. ... ... Mon xi1, pp 173-1x1
Ocher, statisties of ................___.MR 1889-90, pp 508-509; MR 1891, pp 595-396

Odontornithes, classification of the subelass Ann 3. p 86
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Ohio, rocks of, their classification, et¢ ... .cecoreniiiiiiaaae i Bull 80,

pp 41,43, 87, 94, 101-102, 140, 177, 183, 184-189
Ohio, 8alt-mAKINE N - .- emesememeevaemancaeeceecnnnen Ann 7, pp 504, 508, 509, 522, 525
Ohio, salt from, statistics of ... ... o...coiiiiiiill MR 1882, pp 532-534, 541

MR 1883-84, pp 827, 836-839; MR 1885, pp 474, 479; MR
1886, pp 628, 637; MR 1887, pp 611, 618-619; MR 1888,
Pp 597-598, 604; MR 1889-90, pp 482, 488; MR 1891, p 572

Ohio sandstone, analyses of ... ....ooiioiaooi il MR 1889-90, p 416
Ohio, sandstone production of . ...c.oveeemmnoann oo oone MR 1891, pp 461, 463
Ohio; stratigraphy of the bituminous coal field in Pennsylvania, Ohio, and

West Virginia. ..o Bull 65
Ohio and Indiana, limestones from, analyses of ... .. ......... Bull 60, pp 160-162
0il fields of the United States. cooveeeeeonn e MR 1883-84, pp 214-220
Oil. See, also, Petroleum.
Oilstones and whetstones, statistics of. ..o ieiiii et MR 1891, pp 553-555
Olencllus Howelli, from the Eureka dist., Nev., observations on..Mon vi, pp 30-39
Olenellus shale of Nevada ..o i it iiitaaaann Mon XX, pp 4547
Olenellns zone, bibliography of the rocks and fossils of the....Ann 10, 1, pp 516-524
Olencllus zone, geographic distribution of the fauna of the, in Europe......... Ann

10, 1, pp 577-581
Olenellus zone, geographic distribution of the fauna of the, in North America..Ann
10, 1, pp 564-577

Olenellus zone, geologic deseription of the ... ..... ... ... Ann 10, 1, pp 547-564
Olenellus zone, historical review of the, for Europe............ Ann 10, 1, pp 545-547
Olenelius zone, historical review of the, for North America....Ann 10, I, pp 524-544
Olenellus zone, notes on the genera and species of the..... ... Ann 10, 1, pp 597-760
Olenellus zoune, table of the geographic distribution of the fauna of the, in
North America .. ... . i Ann 10, 1, pp 572-575
Olenellus zone, the lower Cambrian, fauna of the.............. Ann 10, 1, pp 509-763
Oligocene insects from Colorado and Utah . .. ..o ot i e eeaa Bull 93

Oligoclase from Bakersville, N. C., description and analysis of. ... Bull 60, pp 129-130
Olivenite from the Tintic mnining district, Utah, descriptions and analyses of...Bull
20, pp 83-84; Bull 55, pp 39-40

Oliviue in hasalts of the Eureka district, Nevada. ... .......... Mon xXx, pp 258-259
Ontario. See Canada.

Oélite from Ireland compared with Kentucky limestone .......... MR 1889-90, p 395
Oélitic sand from shore of Great salt lake, analysis of ......coooe.oo... Bull 27, p 69
Oélitic sand of lake Bonneville and of Great salt lake..................Mon I, p 169
Opal.  Nee Precious stones.

Optical propertics of plagioclase in pyroxene-andesite .......... Mon xXx, pp 350-354
Oquirrh mountains, Utah, Archean and Algonkian rocks of the........ Bull 86, p 295
Orange sand .. ... Ann 12, 1, pp 498-501
Ore hodies and fissures, connection between. ... ... . ... ..... Mon Vi1, p 73
Ore bodies and fissures, relative agesof. ... .. ... . ... .. ............. Mon viI, p 76
Ore bodies, caves in connection with. ... oo oo e e . Mon vI1, pp 73, 95
Ore bodies, effects of oxidation on the bulk of._. ... . .. .ceeoe. ... Mon vir, p 100
Ore hodies, electrical activity of ... Ann 2, pp 320-324; Mon 111, pp 309-867, 400404
Ore bodies of New Almaden, California, form of the........._.. Mon x111, pp 316-317
Ore bodies of Virginia group of bonanzas in Nevada............ Mon ur, pp 275-276

Ore bodies; vein formation, theories of.... Mon 111, pp 18-21, 30; Mon v, pp 80-106,
187-190; Mon x11, p 378; Mon X111, pp 407450, 473-475; Mon xx, pp 310-311

Ore deposits, age of . ... ... . Mon Vi1, pp 69, 76
Ore deposits, classitication of, according to different authors. ... Mon viI, pp 117-119
Ore deposits, fallacies regarding. .. ... ... ...oooooooeaie i, Ann 4, pp 257-271

Ore deposits in gencral, classification of. .... Ann 2, pp 231-233; Mon xI1, pp 367-375
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Oregon, coal area and statisticsof .. ... ... Ll Ann 2, p xxviii;
MR 1882, pp 94-95; MR 1883-84, pp 12,66; MR 1885, pp 11,45; MR
1886, pp 225, 230, 294-295; MR 1887, pp 169, 288-290; MR 1888, pp
170,171, 301; MR 1888—90, pp 147, 240-241; MR 1891 pp 180,287

Oregon, Cretaceous rocksof. ........................ Bull 82, pp 181, 183, 184, 187, 194
Oregon, fossils from. ... ... ... ... ... ...l Ann 8, 11, pp 922-923
Oregon, geologic and paleontologic investigationsin._................ Ann 4, p 41;

Ann 5,p 49; Ann 6, pp 60,73; Ann 7, p 102; Ann 8,1,
pp 156-164; Ann 10,1, p 145; Ann 12, 1, pp 57, 100, 116

Oregon, geologic reconnaissance in southern ....... ... ... ... Ann 4, pp 431464
Oregon; glaciers, existing, of the United States..._.............. Axnn 5, pp 303-355
Oregon, gold and silver from, statistics of ... .. ... ... .. Ann 2,p 385; MR

1882, pp 172, 174, 176, 177, 178, 182; MR 1883-84, pp 312, 313, 314, 315;

MR 1885, pp 201, 203; MR 1886,pp 104, 105; MR 1887, pp 58,59; MR

1888, pp 36,37; MR 1889-90, p 49; MR 1891, pp 75, 76, 77, 78, 79

Oregon, iron and steel from, statistics of. ........... ... ... ... Ann 2, p xxviii;
MR 1882, pp 120,129,131; MR 1883-84, pp 252, 287; MR 1885, p 182; MR

1886, p 18; MR 1888, p 15; MR 1889-90, pp 10, 17; MR 1891, pp 12, 27

Oregon, mineral springs of ...... Bull 32, pp 215-217; MR 1883-84, p 984; MR 1885, p

540; MR 1886, p 718; MR 1887, p 685; MR 1888, p 628; MR 1889-90, p 531
Oregon, minerals of, the useful................ MR 1882, p 773; MR 1887, pp 778-779
Oregon, Neocene deposits of .................. .. ... .. Bull 84, pp 223-227, 280-285

Oregon, nickel ores from...................Bull 60, pp 21-26; MR 1882, pp 403-404;
MR 1883-84, pp 537, 539; MR 1887, pp 127-128; MR 1891, p 168
Oregon; on marine Eocene, fresh-water Miocene, and other fossil Mollusca of
western North America ... ... ... ... ... . ... ........... Bull 18
Oregon; on the Quaternary and recent Mollusca of the Great hasin, with de-
seriptions of new forms; introduced by a sketch of the Quaternary lakes

of the Great basin ... ... . . i Bull 11
Oregon, California, and Washington, Cenozoic epoch in, general considera-
tionson the .. ... ... ... Bull 84, pp 269-273
Oregon, quicksilver production of ........... MR 1887, pp 118, 125; MR 1889-90, p 94
Oregon, soda, natural, of Abert and Summer lakes_......._........ Bull 60, pp 53-55
Oregon, Tejon strata of.... .. ... ..o o . . .. . ......... Bull 83, p 103
Oregon, topographic work in..Ann7, p57; Ann 8,1,p 105; Ann 9, p59; Ann 10, 1, p 97
Oregon; water from Abert lake, analysis of ... ... . .. ... ... ....... Bull 9, p 28
Organic matter an agent in formation of concretions in sandstones.... .... Mon x111,
pp 64-68
Organic processes of soil formation........ .. ... _ ... ... . _. Ann 12,1, pp 268-287

Urganization, the business, of the United States Geological Survey..Aun8, 1, pp 3-69
Orogeny. See Diastrophism.

Orthoclase, analyses of ... ... ... ..o .. .. . ..iii...... Mon xi1, p 333
Orton (E.), gypsum or land plaster in Ohio .................._. MR 1887, pp 596-601
Orton (E.), quoted on natural gas in Ohio...... ... ... ... _. MR 1887, pp 479484
Orton (E.), the Trenton limestone as a source of petroleum and inflammable

gas in Ohioand Indiana.........._..___..._......... ... Ann 8, 11, pp 475-662
Osmiridium, analyses of . .......__.___. ... .. ... ....... MR 1883-84, p 581
Ostreida, a review of the fossil, of North America........_....... Ann 4, pp 273430
Ostreida, Carboniferous, of North America . .... ..o, Ann 4,p 288
Ostreid, Cretaceous, of North America.............._............ Ann 4, pp 290-308
Ostreidz, Jurassic, of North America ... _......_......_.... ... Ann 4, pp 289, 290
Ostreida: ; life-history of the oyster................_.........._ ... Ann 4, pp 317-333
Ostreid:», Miocene, of North America ..........._........ .. ... Ann 4, pp 312-314
Ostreidze, North American Tertiary. ... ..............__ ... ... Ann 4, pp 309-316

Ostreidu, Oligocene, of North America. ..........................A;nn 4, pp 311,312
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Peale (A. C.), administrative report for 1887-88................... Ann 9, pp 111-114
Peale (A. C.), administrative report for 1888-89 ................ Ann 10, 1, pp 130-132
Peale (A. C.), administrative report for 1889-90 ... ... ............... Ann 11,1, p 82
Peale (A. C.), administrative report for 1890-91 ... ... .......... Ann 12, 1, pp 91-92
Peale (A. C.), lists and analyses of the mineral springs of the U. S......... Bull 32
Peale (A. C.), mineral waters, statistics of .................MR 1883-84, pp 978-987;

MR 1885, pp 536-543; MR 1886, pp 715-721; MR 1887, pp 680-687;
MR 1888, pp 623-630; MR 1889-90, pp 521-535; MR 1891, pp 601-610

Peat of American bogs ... ... ... .. oiiiL.i.i... Ann 10, 1, pp 303-304
Pecos valley, New Mexico, irrigation inthe ........._......... Ann 12, 11, pp 282-290
Pele’s hair in Hawaii..uocnieeaan oot oo ca e e e i e aans Ann 4, p 108
Pennsylvania, altitudesin. . ..... ... ... ... ... ... Bull 5, pp 245-274; Bull 76
Pennsylvania, anthracite coal fields of, description and production of

the. oo e MR 1882, pp 7-24
Pennsylvania; bituminous coal field in Pennsylvania, Ohio, and West Vir-

ginia, stratigraphy of the ... ... .. . . ... Bull 65
Pennsylvania, boundary lines of .......... . ... ... ... .. ........ Bull 13, pp 78-80

Pennsylvania, bromine industry of .................MR 1885, p 487; MR 1886, p 642;
MR 1887, pp 626, 627; MR 1888, p 613; MR 1889-90, p 493; MR 1891, p 579
Pennsylvania, building stone from, statistics of ............... MR 1882, pp 451, 452;
MR 1887, pp 514, 516; MR 1888, pp 536, 541, 545; MR 1889-90,

pp 373, 418-427; MR 1891, pp 457, 460, 461, 463, 464, 467

Pennsylvania, Cambrian rocks of . ___.__....._..Bull 81, pp 124-132, 288-289, 382-383
Pennsylvania, cement manufacturein ...._. ... ... ... ... ...... MR 1887, p 527;
MR 1888, p 551; MR 1889-90, p 461; MR 1891, pp 532, 536

Pennsylvania, Cenozoic gravels of....... ... ... . .. .............. Bull 84, pp 44-45
Pennsylvania, clay, brick, and pottery industry of.............MR 1882, pp 465, 469;
MR 1883-84, pp 696, 698; MR 1885, pp 416, 418; MR 1886, p 569;

MR 1887, pp 536, 539, 540; MR 1888, pp 563, 566; MR 1891, pp 503-504

Pennsylvania, coal area and statistics of . ... ... ... _.._.... Ann 2, p xxviii;
MR 1882, pp 7-82, 67-72; MR 1883-84, pp 12, 66-87; MR 1885, pp 11, 45-64;

MR 1886, pp 224, 230, 295-340; MR 1887, pp 169, 171, 290-350; MR 1888, pp

169, 171, 301-360; MR 1889-90, pp 241, 252-269; MR 1891, pp 180, 288-320
Pennsylvania, cobalt deposit in .. MR 1882, p 421; MR 1883-84, p 546; MR 1885, p 363
Pennsylvania, coke in, the manufacture of....... .. .. .... MR 1883-84, pp 175-196;
MR 1885, pp 80, 96-111; MR 1886, pp 378, 384, 408-417; MR 1887, pp 383,

389, 409-420; MR 1888, pp 395, 400, 4144255 MR 1891, pp 360, 366, 386-394

Pennsylvania, Cretaceous deposits of ...__.. ... ... . .. ._..... Bull 82, p 87
Pennsylvania; fossil faunas of the upper Devonian along the meridian of 76°
30’, from Tompkins county, N Y., to Bradford county, Penn............ Buil 3
Pennsylvania, fossils from. ... _...._.._.__. Ann 8, 11, pp 862-870; Mon xVi, pp 85-123
Pennsylvania, geologic and paleontologic investigations in......._..... Ann §, p 52;
Ann 6, pp 25, 31,35, 74,75; Ann 7, pp 67,83; Ann 8,1,p 168; Ann 9, pp 77, 122
Pennsylvania, geologic maps of, listed . ... ... .. __...__. Bull 7, pp 64-76, 162, 163
Pennsylvania; glacial boundary in western Pennsylvania, Ohio, Kentucky,
Indiana, and TIHnois - ... . ., Bull 58
Pennsylvania, glacial investigations in. .. Ann 3, pp 341-343, 346, 348, 351; Ann7, p 157
Pennsylvania, granite production of .........._ ... ... ... ... MR 1891, pp 457, 460
Pennsylvania, graphite minesin ... ... ... .. .. ... MR 1886, p 686
Pennsylvania, iron and steel from, statistics of . ... ... _.._...._ ... Ann 2, p xxviii,

MR 1882, pp 120, 125, 129, 130, 131, 132, 133, 134, 135, 136, 137;
MR 1883-84, pp 252, 270; MR 1885, pp 182, 184, 186, 188; MR 1886,
Dp 14, 18,52-56; MR 1887, pp 11, 16, 44-46; MR 1888, pp 14, 17,
23,25; MR 1889-90, pp 10, 12, 17; MR 1891, pp 12, 20, 54,55, 61
Pennsylvania, lime production of ... ... ... MR 1887, p 533; MR 1888, p 556
Penneylvania, limestone from localities in, analyses of ...... MR 1889-90, pp 421124
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Peru, quicksilver mines of ........ Ann 8, 11, pp 965-966; Mon X111, pp 4, 6,7, 14, 20-23
Petalite from Peru, Maine, description and analysisof ........... ... Bull 60, p 129
Peters (E. D.), jr., the mines and reduction works of Butte city, Montana .. .... MR
1883-84, pp 374-396

Peters (E.D.), jr., the roasting of copper ores and furnace products....... MR 1832,
pp 280-297

Petrographic and paleontologic characters of Devonian beds in New York...Bull 16,
pp 13-17, 35-39, 67-68

Petrographic character as a basis for classification of formations ..Ann 7, pp 377-390

Petrographic character of Obsidian cliff, Yellowstone park........ Ann 7, pp 261-272
Petrographic description of rocks from the Tewan mts.,, N. M....... Bull 66, pp 10-17
Petrographic descriptions; ferruginous slates, cherts, etc., of the Penokee
T T e Ann 10, 1, pp 383-392
Petrographic descriptions; general or miscellaneous schists of the Penokee
1) o UL F S Ann 10,1, pp 354-362, 372-375, 426434
Petrographic descriptions; greywackes, etc., of the Penokee series.......... Ann 10,
1, pp 427, 429-432
Petrographic laboratory of the Geological Survey._........_... Ann 10, 1, pp 29, 4344
Petrographic studies in the Archean formations of the northwestern states . .... . Ann
5, pp 209-242
Petrographic work of the Geological Survey, review of the ....... Ann 10,1, pp 42-52
Petrography, bibliography of American, 1886. ... ... ... ...oo..cao ... Bull 44, p 27
Petrography, bibliography of American, 1887-89 ... .. ... . ... ... Bull 75, p 128
Petrography; description and analyses of the yellow clay and white marl of
the Bonneville beds...... . ... ... ... Mon 1, pp 190, 200-203
Petrography, microscopic, development of.... ... ... ... .. ........ Bull 62, p 35
Petrography, microscopic, of the eruptive rocks of the Eureka district,
Nevada ..o e e Mon XX, pp 335-394
Petrograplhy, microscopic, of the Great basin and mounts Rainier, Hood, Shasta,
and Lassen’s peak.... ... it aaa Ann 3, pp 11-14
Petrography of cape Ann, Massachusetts..........................Ann 9, pp 605-610
Petrography of rocks of the basement series in northern Wisconsin ..._..... Ann 10,
1, pp 354-362
Petrography of the Delaware trap8..c. cce. cvneceen oo ceeevcmaaeaaancaen Bull 59
Petrography of the Mosquito range, Colorado .............. «-.-.Mon x11, pp 319-362
Petrography of the Newark system ... .._...... ... ..c.ciuemannn. Bull 85, pp 32-36
Petrography of the Penokee iron-bearing series .................... Mon XIX, passim
Petrography of the rocks of the Keweenaw series ..........oceueeeeeeeao....Ann 3,
pp 101-115; Mon v, pp 34-133
Petrography; thinolite from lake Lahontan and the Mono basin ... ........ Bull 12
Petrography; transitions in mineralogical composition of igneous rocks........ Bull
66, pp 17-20
Petrography. See, also, Lithology.
Petroleum, acenmulation of, modes of ... ... ... ... ....c..... Ann 8, 11, pp 507-519
Petroleum, American, character and composition of.......... MR 1889-90, pp 28%-290
Petroleum, foreign sources of......._............. MR 1883-84, pp 231-232; MR 18%6,
PP 463-487; MR 1887, pp 456-463; MR 1888, pp 467180
Petroleum from Cuba....... ... ... .. ... ........ Ball 78, pp 98-104
Petroleum; geological factors in gas and oil production........ Ann 8, 11, pp 581-5%9
Petrolenm ; oil fields of the United States ...... ... ..___. MR 1883-84, pp 214-220
Petroleum, statisties of .............. MR 1882, pp 186-212; MR 1883-84, pp 214-232:

MR 1883, pp 130-154 ; MR 1886, pp 439-487; MR 1887, pp 436-463; MR

1888, pp 442-480; MR 1889-90, pp 287-365; MR 1891, pp 403-435

Petroleum, total product of, in the United States and Canada since 1859........- MR
1888, pp 443444 ; MR 1891, pp 408-1409
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Pleistocene formations of the Leadville district, Colorado.. ... e caee s Ann 2,
PP 220-221, 256; Mon XI1, pp 40-42, 7 1-72

Pleistocene fossils and recent forms from American localities between cape

Hatteras and cape Roque, including the Bermudas. .......cccoeennues Bull 24
Pleistocene; glacial boundary in Penn., Ohio, Ky., Ind., and IIl ......-..... Bull 58
Pleistocene; glacial phenomena about Leadvﬂle, Colorado ........ Ann 2, pp 228-230
Pleistocene; glaciation; terminal momme of the second glacial epoch.......Ann 3,

Pp 295-402
Pleistocene; glaciers of the Sierranevada.....coccccamenenenennean Ann 5, pp 309-355
Pleistocene history of Mono valley, California....c...ce..ce....Ann 8, 1, pp 261-394
Pleistocenc history of northeastern Jowa.... covcecvaeaanenns Ann 11, 1, pp 189-577
Pleistocene history recorded in the Columbia formation........... Ann 7, pp 637-639
Pleistocene lacustrine formations in MeXico.....coveececaamreaccacennns Mon 1, p 402
Pleistocene; lake Bonneville, geological history of........Ann 2, pp 167-200; Mon I
Pleistocene; lake Lahontan, northwestern Nevada, geological history of..... Ann 3,

Pp 195-235; Mon XI
Pleistocene; lake shores, topographic features of........eecces....Ann 5, pp 75-123

Pleistocene lakes of the Great basin, map showing the. ...cevecenneanoaoan.nn Ann 8,

1, pp 268-269; Mon 1, pp 6-7
Pleistocene lakes of the Great basin, sketch of the...ceeueccanoaaae. Bull 11, pp 9-12
Pleistocene mammalian fauna of Great Britain .............. Mon 1, pp 399, 400, 401
Pleistocene Mollusca of the Great basin........ Bull 11, pp 13-66; Mon 1, pp 298-299
Pleistocene; morasses, fresh-water, of the United States.......Ann 10, 1, pp 261-339
Pleistocene of cape Ann, Massachusetts .............. weveenue-e--Ann 9, pp 546-576
Pleistocene of central Oregon .......... et ciceecaaa R Ann 4, pp 435-464
Pleistocene of Florida ......... eeeneenn eenns e eeaanas Bull 84, pp 149-156
Pleistocene of Martha's vineyard...........ccoveiainaa.. Ann 7, pp 306-325, 347-353
Pleistocene of mount Desert, Maine....co.ceeeeceareaencanans Ann 8§, 11, pp 994-1034
Pleistocene of southwestern Kansas. ............. e eecene e Bull 57, pp 3845
Pleistocene of Texas ... ... .cuone i it iiieereaaencaaeaa- Bull 45, pp 86-87
Pleistocene of the vicinity of Chesapeake Day «oceueececaneannnnnn Ann 7, pp 545-646
Pleistocene of the Eureka district, Nevada ...-vccceeeeeuneeee ... Mon XX, pp 31-33
Plelstocene on Nantucket GS1A0A - <o+ e eneiaeneeesene e eaoesanenen .. BRIL53

) . D 22, 395-396
Pleistocene; river courses in the state of Washington, changes in, due to gla-

CIAbION. o e e e eanee e eemeo o aaan Bull 40
Pleistocene; rock-scorings of the great ice invasions.......c....... Ann 7, pp 155-248
Pleistocene; subaérial decay of rocks and origin of the red color of certain

(03010 T:0 1 103 1 - P Bull 52
Pleistocene; swamps, sea-coast, of eastern United States......... Ann 6, pp 359-398
Pleistocene; thinolite, crystallographic study of ... cceeeeeeoneeecneecncn-- Bull 12
Pleistocene; volcanic eruption, a late, in northern California and its peculiar

8 N Bull 79
Pleistocene volcanic eruptions in western U. 8.......Mon 1, pp 323, 326, 330, 336-338
Pleistocene volcanic eruptions of the Umka,ret plateau. .. ... .... Mon 11, pp 111-112
Pleistocene winds in the lake Bonnevilld basin. .. .emenoesee omen ceceoees Mon 1, p 332

Pliocene, boundaries of the ...............ccceeeeeeeuecececeneoaan....Bull84, p22
Pliocene and post-Pliocene in California ....ccccceo.......Mon XI1II, pp 219-221, 461
Pliocene. See, also, Neocene.

Pogonip limestone at Kureka, Nevada........ cressesceee e Mon xx, pp 48-54
Poicilitic structure of igneous rocks.......................Bull 62, pp 78,79, 183, 196
Pollock (W. C.), digest of decisions relating to the use and control of water

in the arid region. See p. 324 of this bulletin.
Porcelain clays from China, analyses of . ......cveeueennn oeeuen....Bull 27, pp 71-72
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Quartz, statistics of....c. oo it MR 1882, p 586;
MR 1883-84, pp T48-756, 763-765 ; MR 1885, pp 438, 440, 441,
443; MR 1886, pp 595, 596, 604 ; MR 1887, pp 556, 557; MR
1888, pp 584-585; MR 1889-90, p 446 ; MR 1891, pp 539, 547

Quartz-bearing basalt, distribution of. ...ceeoiioiiiiiaiinea, Bull 79, pp 30-33
Quartz-bearing basalt from Arizona . ....c.eeceeeeeoeeiooaiaanaraaaen Bull 66, p 21
Quartz-bearing basalt from Colorado ... .ccceveeiciirnvnesnaaanaannns Bull 66, p 22
Quartz-bearing basalt from northern California. ... ... ... ooooaaaiiio. Bull 79
Quartz-bearing basalt from the Tewan mountains, New Mexico ....Bull 66, pp 16,20
Quartzite, Cambrian, of the Mosquito range, Colorado .. .......... Mon x11, pp 58-60
Quartzite of the Penokee series. ... ....cccecemcenioeecoceunanonnnn. Ann 10, 1, p 375
Quartzite, the Eureka...coee o oiniiiie i eea Mon XX, pp 54-57
Quartzites, genesis of . ... et Bull 8, pp 11-43, 48-52
Quartzite mountains, Colo., literature of the geology of the..Bull 86, pp 319-323, 507
Quartz-porphyry of the Eureka district, Nevada............ Mon xXx, pp 220-221, 345
Quartz-porphyry of the Keweenaw series . .........ceececamenncn-n Mon Vv, pp 95-112
Quartz-porphyry of the Marquette region, Michigan............. Bull 62, pp 148-151
Quartz-porphyry of the Mosqnito range, Colorado ........ Mon Xx11, pp 76-81, 323-332
Quartz-porphyry of the Washoe district, Nevada .. Mon 111, pp 45-48, 108-112, 150, 196
Quartz-slate member of the Penokee series. ... .cce.veeen oo ineeeneann.. Ann 10,1,

pp 370-379; Mon XIx, pp 146-171
Quaternary. See Pleistocene.

Quicksilver, African 1ocalitics 0f .ceeeeeeiomarceeeemeenacunneannn Mon X111, pp 43-44
Quicksilver, Asian localities of ... ..o oieeiionoinireaaaaa.. Mon x111, pp 4448
Quicksilver, Australian localities of .. ... ... .. ... ... ...... Mon X111, pp 48-50
Quickeilver deposits of the Pacific slope .........._.. Ann 8, 11, pp 961-985; Mon XIII
Quicksilver deposits, similarity of . .... .. ... ... ... . ... Mon X111, pp 401407
Quicksilver, European localities of ... .. .. .. .. ... ... ... .... Mon X111, pp 27-43
Quicksilver, foreign occurrences of, notes on............. Mon x111, pp 14-55, 452-453
Quicksilver, foreign production of, statistics of the ............ MR 1882, pp 392-393;

MR 1883-84, pp 496-497; MR 1885, pp 290-293; MR 1887, p 125;
MR 1888, pp 105-107; MR 1889-90, p 102; MR 1891, p 123
Quicksilver mines in California and throughout the world, maps showing the

distribution of the.......... Ann 8, 11, pp 966-967, 968-969; Mon X111, plates 1, IT
Quicksilver, North American localities of ... .ooervrenneennnnnnn Mon x111, pp 15-19
Quicksilver-ore deposits of the Coast ranges, age of the.... .......... Mon x111, p 225
Quicksilver-ore deposits of Huancavelica, Peru.......o..cvccououen.... Mon x111, p 6
Quicksilver ore, genesis and source of.. .... Ann 8,11, p 985; Mon X111, pp 55, 438450
Quicksilver ores of the Pacific slope, mineralogical character of the . ...... Mon X111,
_ pp 388-3%4

Quicksilver ores, solution and precipitation of..Mon X111, pp 269-270, 419437, 473-474
Quicksilver reduction at New Almaden, California .......... MR 1883-84, pp 503-536
Quicksilver, South American localities of .................... ----Mon x111, pp 19-24
Quicksilver, statistics of ... __._.... ..o oo ... MR 1882, pp 387-398;

MR 1883-84, pp 492-536; MR 1885, pp 284-295; MR 1886, pp 160-168; MR 1887,
pp 118-125; MR 1888, pp 97-107; MR 1889-90, pp 94-109; MR 1891, pp 117-125
Quicksilver, uses, relative value, principal districts, total product, etc.,

L S Mon xr11, pp 1-13, 451452
Raborg (W. A.), buhrstones, statistics of............ceeoo......MR 1886, pp 581-582
Raborg (W. A.), corundum, statistics of MR 1886, pp 585-586
Raborg (W. A.), graphite, statistics of ........................MR 1886, pp 636-689
Raborg (W. A.), grindstones, statistics of ......................MR 1886, pp 5%2-585
Raborg (W. A.), salt, statisties of ... ........................MR 1886, pp 628-641;

MR 1887. pp 611-625; MR 1888, pp 597-612; MR 1889-90, pp 482—492
Rails, iron and steel, twenty years of changes in the manufacture of ... - MR 1891,
pp 62-65
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Rhode Island; coal from Cranston, analysis of .. oooevniomncmnnnannnn Bull 9, p 18
Rhode Island, f088118 frOmM uun oo ieen oo i e e Ann 8,11, p 853
Rlode Island, geologic and paleontologic investigations in......... Ann 6, pp 19-20;

Ann 9,pp 72,76; Anp 10,1,p 118; Ann 11,1, p 63; Ann 12,1, 66
Rhode Island, geologic maps of, listed «.oooee coveeniiiaianans Bull 7, pp 53, 54, 55
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Salt; salines of Louisiana. ........c.ieeuenvueeaaaann. e MR 1882, pp 554-365
Balt, statistics of .o oo e e MR 1882, pp 532-565;

MR 1883-84, pp 827-850; MR 1885, pp 474-485; MR 1886, pp 628-641; MR 1837,
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Tertiary bitumen deposits ... .o. oot oot s e e Ann 11, 1, pp 596-597
Tertiary formations in sonthwestern Kansas - ... .oow oo ooennnnn.. Bull 57, pp 31-38
Tertiary history of the Grand canyon district. .... Ann 2, pp xii—xvi, 47-166; Mon 11
Tertiary of western America, divisions and fauna of the. ... .....ooeeeeen.... Ann 3,
pp 252-254; Mon X, pp 5-8
Tertiary Ostreids, North American - ... .o.ooeoe oo oeee e Ann 4, pp 309-316
Tertiary rocks in California ........... e et Bull 15, pp 15-16, 32;
Bull 19, pp 10,13, 17; Bull 51, pp 11-14; Mon x111, pp 214-221, 461
Tertiary rocks in the Lassen peak district, California.......... Ann 8, 11, pp 413424
Tertiary rocks of Martha’s vineyard. ........... oo oo, Ann 7, pp 326-347
Tertiary rocks of Texas. ..................ooio o Bull 45, pp 84-86
Tert%ﬂry strata in the region of the Uinta mountains..... _....... Ann 9, pp 690-691
Tertiary and Cretaceous formations of New Jersey, sketeh of the geology of
) L Mon IX, pp ix-xiii
Tertmr'y and Cretacious strata of the Tuscaloosa, Tombigbee, and Alabama
TIVOTB - o ee et e et et et e e e e e Bull 13

Tertiary and Mesozoic paleontology of California............... ceeemace-...Bull 15
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Texas, topographic work in.......... Ann 6, pp 12-13; Ann 7, p 55; Ann 8, 1, p 104;
Ann 9, pp 57-58; Ann 10, 1, pp 95-96; Ann 11, 1, p 40; Ann 12, 1, pp 30,47
Thermal effect of the action of aqueous vapor on feldspathic roeks. ..........Ann 2,
pp 325-330; Mon 111, pp 29C-308, 397-400
Thermal expansion, literature and measurement of.............Bull 92, pp 17-18, 27
Thermal expansion of certain rocks, preliminary note on the coefficients of. .... Bull
78, pp 109-118
Thermal springs and Mollusean life........... e e Bull 11, p 40
Thermal survey of the Comstock lode, Nevada .........ocaeo . Mon 111, pp 244-265
Thermal. Sce, also, Heat; Temperature.
Thermodynamices of liquids, the volume. ....ooooi it Bull 96
Thermo-electric data of alloys. oo coceiiio i i Bull 14, pp 80-88
Thermo-electrie effect of magnetization... .. .. ... .. ... ... Bull 14, pp 104-110
Thermo-clectric, galvanic, and magnetic properties of wrought iron, steel, and
cagt iron in different states of hardness. ... ....... ... ... Bull 14
Thermo-electric measurement of high temperatures........ Ann 4, pp 53-59; Bull 54
Thermo-clectric power and specific resistance of steel, relation between ....Bull 14,
pp 62-70
Thermo-electric power, measurement of. ............. ... ... ... Bull 14, pp 31-36
Thermo-electric properties, specific resistance, and hardness of stecl, rela-
tom Of e e Bull 14, pp 203-226
Thinolite, chemical nature of... .. .. .. ..ol Bull 12, pp 22-25
Thinolite, crystallographiec study of .............. Bull 12, p 14; Mon X1, pp 194-201
Thinolite in the Mono hasin, Cal.... _... Ann 8, 1, pp 315-317, 320; Bull 12, pp 19-20
Thinolite of lake Lahontan, crystallographic study of the................. Ann 8, 1,
pp 315-318; Mon x1, pp 194-200; Bull 12
Thinolite of Waller lake, Novada.._...... e e et ieeae s Bull 12, p 20
Thinolite, original erystalline form of. ... ..o o oo ... Bull 12, pp 20-22
Thinolite, relation of, to gaylussite psoudommphq ................. Bull 12, pp 25-28
Thinolitic tufa of the lauke Lahontan basin, Nevada............. Mon X1, pp 192-201

Thomsenolite from near Pike’s peak, Colorado, ocecurrence and description of...Bull
20, pp 55-56
Thompson (A. 1L.), report on topographic branch of irrigation survey for

188880 e i i Ann 10, 11, pp 65-77
Thompson (A. H.), report on topographic branch of irrigation survey for
IRBY=Y0 - e oo et et e Ann 11, 11, pp 291-343

Tliompson (A. H.), report on topographic work during 1890-91 .. Ann 12, 1, pp 42-52
Thompson (A. H.), report on the location and survey of reservoir sites during

the fiscal year ending June 30,1891, ... ... ........... Ann 12, 11, pp 1-212
Thompson (G.), administrative report for 1881-82.. ... .. .......... Ann 3, pp 3241
Thompson (G.), quoted on glaciers of mount Shasta .............. Ann 5, pp 332-334
Thomsonite from Table mountain, Colorado, general deseription and chemical

compositionof.... . ...l Bull 20, pp 24-27
Thomsonite spherules from Table mountain, Colorado, chemical identification

O Bull 20, pp 18-19
Thorium and uranous sulphates, on the isomorphism and composition of . ...... Bull

90, pp 26-33
Thymol, compressibility and thermal expansion of ....c.e.euuennnn.. Bull 92, pp 37-38
Tile, brick, etc., statistics of ... . o e e MR 1882,

pp 457-458; MR 1883-84, pp 679-711; MR 1885, pp 415-427; MR
1886, pp 566-580; MR 1887, pp 534-551; MR 1888, pp 557-575
Till, summary of facts concerning the unstratitied deposit called. .. Bull 58, pp 42-75
Till. See, also, Glacial; Glacier.
Timbering in the Comstock mines, Nevada . ..o oueeeeanncnennn. Mon 111, pp 5-6
Timbering in the Eureka mines, Nevada...ee.veeeen ceeneen.....Mon vi1, pp 163-167
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Trap rocks, decay of . ... oon e e e Bull 52, pp 16-18
Trap rocks, geographical distribution of, in eastern United States..Bull 85, pp 70-72
Trap rocks of the Newark system . ....o.cooemimiriaaciaaaone. Bull 85, pp 66-77
Traps as data for correlation of Newark areas..................... Bull 85, pp 30-31
Traps of the Newark system in the New Jersey region, the relations of the..Bull 67
Traps of the Triassic series in Connecticut valley..........ceeeen. Ann 7, pp 462-468
Traps. See, also, Basalt.
Travertines, analyses of . ..eeeccecemeomaecne e m i Ann 9, p 646
Travertine and siliceous sinter, formation of, by hot springs ...... Ann 9, pp 613-676
Travertine. See, also, Tufa.
Trees as agents of soil formation..........cooiiaiiiinn, Ann 12 1, pp 269-274
Trenton limestonc as a source of petroleum and inflammable gas in Ohio and
T0AIANE . e eeee e e e Ann 8, 11, pp 475-662
Tres piedras mosa, Rio Grande basin, irrigation on ................ Ann 12, 11, p 256
Trias in southwestern Kansas ... ...ooceoiaammaian i iians Bull 57, pp 20-27
Trias of the Atlantie slope, flora of the. . ......omn i, Mon XV
Trias of Virginia and North Carolina and flora therefrom............. Mon Vi1, pp 2,

92-93, 95, 100-101, 125-126
Trias. See, also, Jura-trias.

Triassic age, fossil insects of, found in the Leadville district, Colo ..... Mon xi1, p 71
Triassic of the Connecticut valley, structure of the..........._... Ann 7, pp 455-490
Triassic rocks of New Jersey and the Connccticut valley, fossil fishes and
plants of the. .ceeeeemenn e e Mon X1V
Triassic rocks of New Jersey and tho Connecticut valley, geological relations
and equivalents of the . ..cooeemeiiinmii i, Mon x1v, pp 1-15
Triassic. See, also, Jura-trias.
Trilobita, catalogue of American Paleozoic................ooo.... Bull 63, pp 79-148

Trilobita from the Cambrian of the Eureka district, Nevada..... Mon vii1, pp 24-64
Trilobita from the Carbouniferous of the Eurcka district, Nev....Mon vI1I, pp 266-267
Trilobita from the Devonian of the Eurcka district, Nevada ...Mon viIL, pp 207-211
Trilobita from the lower Silurian of the Eureka district, Nevada.. Mon v, pp 89-98

Trilobita from the middle Cambrian of North America.......... Bull 30, pp 149-222
Trilobita of the Olenellus zone ................................Ann 10,1, pp 629-658
Trinidad island, asphaltum produetionof ... ... .o ... ... MR 1882, p 605;
MR 1883-84, p 937; MR 1891, pp 453-454

Trinidad asphalt pavements, cities where used ...................... MR 1891, p 454
Triplite from the Black hills, Dakota, analysis of................ Bull 60, pp 135-136
Troilite, typical composition of . ... ... .. .. . . ............ MR 1885, p 517
Truckee group of rocks of Oregon, Idaho, and Nev.. .Bull 84, pp, 282, 285-286, 313-315
Truckee reservoir sites and canal line. ................_... Ann 11, 11, pp 172, 175, 176
Truckee river basin, hydrography of .. ... . ... ... ........... Ann 11, 11, pp 63-65,
101,108; Ann 12,11, pp 324-325

Tscheffkinite and astrophyllite, new analyses of .................. Bull 90, pp 41-44
Tufa and sinter of hot springs . ... ..., Ann 9, pp 613-676
Tufa, calcareous, of Borax lake, California...._ .........._.... Mon X111, pp 266-26%8
Tufa, caleareous, of lake Lahontan ... ... . ... ... ... Mon x1, pp 189-222

Tufa, calcarcous, of Mono valley, California, varieties and formation of....Ann 8,1,
pp 297,310-318

Tufa, caleareous, of Pleistocene lakes of the Great basin...... -..-Mon 1, pp 167-169
Tafa, dendritic, of lake Lahontan ...........Ann 3, pp 214-215; Mon x1, pp 201-203
Tufa deposits, suceession of, in lake Lahontan. ... ... _....... Ann 3, pp 215-221;
Mon x1, pp 204-207; Bull 12, pp 10-14

Tufa from Salt lake desert, analysis of......_.... e Mon 1, p 168
Tufa in lake Lahontan, conditions favoring the deposition of....Mon X1, pp 210-222
Tufa in the lake Bonneville basin .............Ann 2, pp 190-191; Mon 1, pp 167-169


















484  PUBLICATIONS OF THE U. §. GEOLOGICAL SURVEY.  [suLL 100.

Virginia, mineral springs of......c..ccceeooce-cuu...... Bull 32, pp 54-68; MR 1883~
84,p 985; MR 1885, p 541; MR 1886, p719; MR 1887, p686;
MR 1838, p 629; MR 1889-90, p 533; MR 1891, pp 603, 608

Virginia, minerals of, the useful.......... MR 1882, pp 738-743; MR 1887, pp 799-803
Virginia, Neocene beds of ... ..ceceoemmoniioi it Bull 84, pp 55-67
Virgiuia, ocher production of . ... . i ioiiiiiiiiiiiiiiiaaaaos MR 1891, p 595
Virginia; Potomac or younger Mesozoic flora........cooioiiiiiiaiiint Mon xv
Virginia, pyrites from, statistics of. ... ..ol MR 1883-84, pp 879-880;
MR 1885, pp 504-505; MR 1886, pp 653-654

Virginia; pyrolusite from the Crimora mine, analysis of......_._.. MR 1883-84, p 551
Virginia, rocks and coal of ... ... ... Bull 80, pp 29, 86, 112-113
Virgiuia, salt from, statistics of . .. ceeeeoeavaeea il MR 1882, pp 532-534;
MR 1883-84, p 840; MR 1891, p 572

Virginia, sandstone production of ... ... oo iiiiaiial. MR 1891, pp 461, 463
Virginia, slate production of ............. e e MR 1891, pp 472,473

Virginia; spessartite from Amelia county, deseription and analysis of..Bull 60, p 129
Virginia, tin ore in....MR 1883-84, pp 599-601; MR 1885, pp 371-376; MR 1891, p 164
Virginia, topographic work in. ... ... ..o . il Ann 4, pp 13-15;
Ann 5,p 5; Ann 6,p 8; Ann 7, pp 50,51; Ann 8 1,p 101; Ann 9,
pp 52-53,54,55; Ann 10,1, p 90; Ann 11,1,p 36; Ann 12,1,p 27

Virginia; waters from springs in Loudoun connty, analyses of ._...... Bull 42, p 147
Virginia; waters from Virginia hot springs, Bath co., analyses of...Bull 9, pp 33-35
Virginia, zine and zine works in........ ... ... .. Ann 2, p xxix; MR 1882, p 365
Virginia, Nevada, and immediate vicinity, geological map of...... Ann 2, pp 292-293
Virginia-New York area of the Newark system............... Bull 85, pp 20-21, 83-85
ViBcosity 0f B0LIAB. - e n it et et e e e e e Bull 73
Viscosity, solid, the mechanism of ... ... ..o . ittt iieiaanan Bull 94
Viscosity, the pyrometric use of the principle of................. Bull 54, pp 239-306
Vishnu series of rocks in Arizona............. ... ... .ooe...... Bull 86, pp 330-332

Vogdes (A. W.), bibliography of Paleozoic Crustacea from 1698 to 1889, includ-
g a list of North American species and a systematic arrangement ot

L 1) R Bull 63
Volatility, coefficients of, for aqueous chlorhydric acid .......... Bull 60, pp 115-117
Volcanic action in the Eurcka district, Nevada ... .....oo.o.... Mon xX, pp 230-291
Volcanic action in the Grand canyon district. .. ............. Ann 2, pp 118-119, 122;

Mon 11, pp 81-83, 94-97, 104-112, 120-121
Volcanic activity in the Great basin during the epoch of lake Bonneville. .... Ann 2,

Pp 190-192; Mon 1, pp 319-339
Voleanic activity. See, also, Solfataric action.
Volcanic areas around the borders of the Plateau country, description of, and

map showing the. ... ... ... i Ann 6, pp 118-121
Voleanic center, Eureka, Nevada, .. ... oooin e e e Mon xX, p 230
Volcanic cones and eraters of the Uinkaret platean, basaltic. ...o.eoeeno.n... Ann 2,

pp 118, 121-124; Mon 11, pp 104-109

Voleanic dust from Idaho, Montana, and Nebraska, analyses of .. Bull 42, pp 141-142
Volcanic dust from Lahontan beds, description and analysesof. .. ...._..... Mon X1,
pp 146-149; Bull 9, p 14

Volcanic eruption in northern California (a late one) and its peculiar lava...Bull 79

Voleanie eruptions, Pleistocene, of western United States ... ...... Mon 1, pp 336-337
Voleanic lavas of Eureka dist., Nov., manncr of occurrence of. ... Mon XX, pp 243-249
Voleanic necks, columnar structnre of basalt in................... Ann 6, pp 172-174
Voleanic necks in northwestern Now Mexico ..o .ooeee oo oee.oo... Ann 6, pp 167-178
Voleanic phenomena, deposition of quicksilver in relation to ....Mon X111, pp 52, 417
Volcanic phenomena, recent and Quaternary, of Mono valley, California. - ... Ann 8,

1, pp 871-389
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Ward (L. F.), administrative report for 1889-90............... _Ann 11, 1, pp 114-123
Ward (1. F.), administrative report for 1890-91................ Ann 12,1, pp 120-125
Ward (L. F.), geographical distribution of fossil plants ........ Ann 8, 11, pp 663-960
Ward (L. F.), sketch of paleobotany ... .coeeeeeooi oo oanonn Ann 5, pp 357-452
Ward (L. F.), synopsis of the flora of the Laramie group.......... Ann 6, pp 399-557
Ward (L. F.), types of the Laramie lora. ... ..ocoooiiiiiirimaencaaaannes Bull 37
Warder (R. B.), coefficients of volatility for aqueous chlorhydric acid....... Bull 60,

pp 115-117
Warwickite from Edenville, Orange county, New York, analysis of..... Bull 64, p 41
Wasatch group of rocks, literature and correlation of the ..........o.cc..... Bull 83

pp 117-126, 139, 145-146
‘Wasatch mountains, Archean and Algonkian literature of the....Bull 86, pp 289-295
Wasatch mountains, geologic section of the......Ann 2, p 217; Ann 10, 1, pp 549-550;
Mon x11, p 58; Mon XX, p 206; Bull 30, p 37; Bull 81, p 157

Wasatch mountains, recent growth of the, the testimony of the Bonneville

shorelines to the......coooo ool Ann 2, pp 197-200; Mon 1, p 359
Washington, altitudes in........ Bull 5, pp 312-313; Bull 72, pp 196, 225-226; Bull 76
Washington, boundary lines of, and formation of territory....Bull 13, pp 31,128-129
Washington, brick industry of c.ccervoeeo oo et ceieceecnneannen MR 1888, p 564
‘Washington, building stone from, statistics of...................... MR 1882, p 451;

MR 1889-90, pp 373,437; MR 1891, pp 461, 463, 464, 468
‘Washington, Chico-tejon series of Tocks in «...oeveeeoeoeoaoeaaao.. Bull 51, pp 28-32
Washington, clay deposits of. .. .. ... . il MR 1891, pp 525-526
Washington, coal area and statistics of ...... ... Ann 2, p xxviii; MR 1882, pp 95-96;

MR 1883-84, pp 12, 99-100; MR 1885, pp 11, 70; MR 1886, pp 225,

230, 357-367; MR 1887, pp 169, 171, 367-373; MR 1888, pp 170, 171,

381-385; MR 1889-90, pp 147, 275-276; MR 1891, pp 180, 331-341

Washington, coke in, the manufacture of ... ... ..._....._....... MR 1883-84, p 206;
MR 1885, pp 80, 119-120; MR 1886, pp 378, 384, 423; MR 1887, pp 383,

389,422; MR 1888, pp 395, 400, 426-427; MR 1891, pp 360, 361, 366, 396

Washington, constitution of, extract from the, relating to irrigation..Ann11, 11, p 241

Washington, Cretaceous rocks of . ... .eeo oo ... Bull 82, pp 181, 183, 184, 187,194
Washington, fossils from.... ..o ... .. .. ... Ann 8, 11, pp 923-924
Washington, glaciers, existing, of the United States...............Ann 5, pp 303-355
Washington, gold and silver from, statistics of - - - oceeeemeenceeeon-n Ann 2,p 385;

MR 1882, pp 172, 174, 176, 177, 178, 182; MR 1883-84, pp 312, 313, 314,

315; MR 1885, pp 201,203; MR 1886, pp 104, 105; MR 1887, pp 58, 59;

MR 1888, pp 36,37; MR 1889-90, p 49; MR 1891, pp 75, 77, 78, 79

Washington, iron and steel from, statistics of .. .. ............ MR 1882, pp 129, 131;
MR 1883-84, pp 252, 268; MR 1885, p 182; MR 1886, p 18;

MR 1887, p 11; MR 1888, p 15; MR 1889-90, pp 10, 17, 40

Washington, limestone production of........._..........._.._.. MR 1891, pp 464, 468
Washington, mineral 8prings of e cuooesooooen oo . Bull 82, pp 217-218;
o MR 1889-90, p 534; MR 1891, pp 603, 608
Washington, minerals of, the usefal ... ..._.... MR 1882, p 775; MR 1887, pp 803-804
Washington, Neocene deposits of ... ..... .. ... ... _......... Bull 84, pp 227-230
Washiugton; Puget group, the Molluscan fauna of the. ... ... ......Bull 51, pp 49-63
Washington, river courses in, changes in, due to glaciation --................Bull 40
Washiugton, sandstone production of. ... ____ ... ... ... MR 1891, pp 461, 463
Washington, Tejou and Puget strata of. ... ... .. o ooooeee ... Ball 83} pp 103,107

Washington, Oregon, and California, Cenozoic epoch in, general considera’tions
on the.o...ooo...... e Bull 84, pp 269-273

Washington (IL 8.) and Hillebrand (W.F.), notes on certain rare copper min-
erals from Utah........ooooo ... . Bull 55, pp 38-47

g:;lloe di'stri.ct,, Nev., development of erystallization in igneous rocks of-...Bull 17
oe district, Nevada, rocks from the, analyses of....Mon xx, p 282; Bull 17,p 33
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Water, analyses of, from—continued.
Nevada—continued.

Humboldt lake and river -........ccoceoaaenn. Mon X1, pp 41, 67,225; Bull 9,p 23

Pyramidlake...... ... ooooiiiiiiil Mon x1, pp 57, 58, 225; Bull 9, pp 20-21

Sodalakes. . cov oot iiiii e Mon X1, p 77; Bull9,p 25

Steamboat SPTiNgs -« oo on i ciemn eamee e e e aaes Mon X111, pp 3486, 350

Walker lake and river.........o.ooceao.. Mon X1, pp 46, 70, 225; Bull 9, pp 22-23

Winnemueea 1aKe . o oooe cee it ioiiicii i Mon X1, pp 63,225; Bull 9,p 21
New Mexico:

mineral spring one mile west of Santa Fé...oovoeemiiiicicinnenn. Bull 27,p 76

spring near fort Wingate. .. cov.eeeeeoimeanmaecoaaaianceaecieens Bull 55, p 92
New Zealand :

BPTIIZS - - e eaeeenaaoascncasacees cnaesere saneonnasssonnenesnamneannn Ann 9, p 673
North Carolina:

spring twenty miles from Charlotte, Lincoln county ......c.eaan.. Bull 60,p 171
Oregon :

Abert1ake ccuecaceiinneiieneeecanananan e neeecene - Bull 9, p 29
Tennessee:

spring at Mountain eity.cuceeeees coeecoee ceeesncaecceeccaacaneanan Bull 64, p 58
Utah:

Boar TIVOT .« o tin e o e e e e e e e ———- Bull 9, p 80

Beck’s Lot springs, near Salt lake City .o oeeocecieecrinennaanan. Bull 42, p 148

(0380 A0 L) N Bull 9,p 29

Great salt 1ake ..o oo o e e e e e e Mon 1, pp 253, 254, 255

Utah hot springs, eight miles north of Ogden ..o .c......c......Bull 9,p 30

Utah Jake. ..ooo it i it aree eeeeecaee cenc e aeamean e Bull 9, p 29
Virginia:

springs in Loudoun eounty....coccooeeceieciennnneineecneecean...Bull 42,p 147

Virginia hot springs, Bath ¢county eeee eooo oo oiee oo cieeaaee Bull 9, p 33

Yellowstonoe national park:

Mammoth hot springs ... ... iiiiiiiiiiiiiiaeee e AND 9, D 639
Water, apparatus for determination of, in mineral analysis ........ Bull 78, pp 84-86
Water, artesian, chemical impregnations of. ...................... Ann 5, pp 165-167
Water, artesian; requisite and qualifying conditions of artesian wells.......Ann 5,

pp 125-173

Water, artesian, temperature of .......oooen ooon e oo s e e Ann 5, p 165
Water-bearing beds, character of. .. oo o oo e Ann 5, pp 135-137
Water, river, general chemistry of.._ ... ... . .. uioeenn.. Mon X1, pp 172-174
Water, spring, general chemistry of. ..., oo oo, Mon X1, pp 175-178
Water supply, dangerous, conditions of ..ooon oo ooeeoooonn. Ann 12, 1, pp 342-344
Water supply of Mono lake, California «ooo..ooesoeon oee e e e Ann 8, 1, p 287
Water supply of the Colorado river. ... ... ..o oo Mon 11, pp 234-235
Water vapor, influence of, in producing fayalite and various structures in ob-

sidian ..o Ann 7, pp 280-287
Water vapor, réle of, in molten magmas. . ... .................... Bull 66, pp 26-29
Watcrz‘; and wells, artesian, for irrigation in western United States and in vari-

lous countries...... ... .. ......................Ann 11, 10, pp 257-278
Waters, gevser, analyses of ... oo oo Ann 9, p 655
Waters, mineral, of the United States, lists and analyses of the ............. Bull 32
Waters, mineral, statistics of ... ... ... ... ... ... MR 1883-84,

pp 978-987; MR 1885, pp 536-543; MR 1886, pp 715-721; MR 1887, pp 680

687; MR 1888, pp 623-630; MR 1889-90, pp 521-535; MR 1891, pp 601-610
Waters, natural, treatment of, in analysis. ....................... Bull 47, pp 12-25
Waters of Comstock lode, source and temperatures of.. . Mon 111, pp 241-243, 252, 390
Waters of Comstock mines, analyses of. ............o.en.eee.ouesnon..Mon ur, p 162
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West Virginia; coal and coke from near Piedmont, analyses of........Bull 60,p 169
West Virginia, Coal measures of ... ..o ooooioiiiieiaaa oL Bull 80, pp 87,88
West Virginia; coal mining in the Kanawha valley......... MR 1883-84, pp 131-143
West Virginia; coals from Barbour county, analyses of ..... .......... Bull 78, p 128
West Virginia, coke in, the manufacture of. ... ............ MR 1883-84, pp 207-213;

MR 1885, pp 80,120-129; MR 1886, pp 378, 384, 424-429; MR 1887, pp 383,
389, 422-431; MR 1888, pp 395, 427-441; MR 1891, pp 360, 366, 396-401

West Virginia, forestry investigationsin .............. Ann 5, pp 64-66; Ann 6,p 93
West Virginia, fossils from . .....oo.omen i il Ann 8, 11, p 876
West Virginia, geologic and paleontologic investigations in._...... Ann 5, pp 52,53;

Ann 6, pp 24, 25,31,36; Ann 7, pp 65,67; Ann 8,1, p 130;
Ann 9,p 77; Ann 10, 1, pp 119-120; Ann 12, 1, pp 55,78

West Virginia, geologic maps of, listed. ............ ... ... Bull 7, pp 109, 111,112
West Virginia, iron and steel from, statistics of........... Ann 2, p xxviii; MR 1882,

pp 120, 125, 129, 130, 131, 133, 134, 135, 136, 137; MR 1883-84, p 252; MR
1885, pp 182, 184, 186; MR 1886, pp 18, 33,81; MR 1887, pp 11,16; MR 1888,
pp 14,17,23; MR 1889-90, pp 10, 12, 17,24, 34; MR 1891, pp 12, 27, 54, 55, 61
West Virginia; iron ore, brown, from Randolph county, analyses of.. Bull 27, pp 72-73
West Virginia, limestone produetion of _..._ ... .. ... ........ MR 1891, pp 464, 468
West Virginia; limestones from below Wheeling, analyses of ...........Bull 9, p 17
West Virginia; limonite from Canaan mountain, analysis of . ... ........ Bull9, p 18
West Virginia, mineral springs of..._..._..... Bull 32, pp 69-73; MR 1883-84,p 985;
MR 1885, p 541; MR 1886, p 719; MR 1887, p 686; MR
1888, p 629; MR 1839-90, p 534; MR 1891, pp 603, 608
West Virginia, minerals of, the useful..... MR 1882, pp 743-745; MR 1887, pp 804-806
West Virginia, mining laws of . ... .. oiiueinoe o e e MR 1886, pp 741-746
West Virginia, natural-gas localities and statistics of... MR 1883-84, pp 236, 237, 243;
MR 1885, p 167; ML 1886, p 504 ; MR 1887, pp
466, 484; MR 1889-90, p 367; MR 1891, p 438
West Virginia, petroleum localities and statistics of .... ... ........ MR 1882, p 189;
MR 1883-84, p 216; MR 1885, pp 146-147; MR 1886, p 441; MR 1887,
Pp 438,451,463 ; MR 1889-90, pp 292, 329-332; MR 1891, pp 405, 407, 431
West Virginia, salt from, statistics of .... MR 1882, pp 532-534, 539-541; MR 1883-84,
Pp 827,839-840; MR 1885, pp 474,479; MR 1886, pp 628, 637; MR 1887, pp
611,620; MR 1888, pp 597-598, 604; MR 1889-90, pp 482, 488; MR 1891, p 572
West Virginia, sandstone production of - oo oooen o oeen oo ... MR 1891, pp 461, 463
West Virginia, topographie work in............... Ann 5, pp 6-8; Ann 6, pp 8,9,10;
Ann 7,50,51,53; Ann 8 1,p 101; Ann 9, p 53;
Ann 10,1, p 92; Ann 11,1, p 37; Ann 12,1,p 27

West Virginia; Wheeling deep well (4,471 feet), determination of underground

temperature gradients at the................_____.............. Ann 12,1,p 63
Wet and Sangre de Cristo mountains, Colorado, Arehean and Algonkian litera-

ture of the ... . oo . Bull 86, pp 313-314
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8 LETTER OF TRANSMITTAL.

A few additional stones have been submitted to me containing what
are apparently parts of the wings of cockroaches, but they are too frag-
mentary to be of the least value. Nothing more can be said than that
they are or may be portions of such wings.

It is hoped that the publication of this bulletin will excite further
exploration and result in more extended discoveries.

Respecttully yours,
SAMUEL H. SCUDDER.

Hon. J. W. POWELL,
Director U. 8. Geological Survey.
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NEUROPTEROIDEA.
RHAPHIDIOPSIS, gen. nov.

Known only by its wings, which differ considerably in form, the fore
wing being slender, nearly or quite three times as long as broad, the
apex produced and roundly pointed, the costal margin gently and
rather regularly arcuate, the lower margin more strongly and regularly
but not greatly arcuate; the hind wing is much broader and less pro-
duced, not uch more than twice as long as broad, the apex hardly in
the least produced and broadly rounded, the costal margin strongly
arcuate apically, but very gently before that, the lower margin regu-
larly and strongly arcuate throughout. The neuration is essentially
similar in the two wings, though varying a little. The mediastinal and
scapular veins are both simple, the former running to beyond the mid-
dle of the wing and terminating in the margin, the latter to the apex,
and both close together and to the margin throughout their course.
The externomedian is the principal vein, occupying with its branches
the apical half of the lower margin; a principal superior branch is
thrown off well before the middle of the wing, and runs subparallel to
but distant from the scapular vein and so has an arcuate course; from
it fall two or three inferior distant braunches (two in the fore wing,
three in the hind) which run parallel to the main stem. The interno-
median and anal veins are simple straight divergent veins, which have
an apical arcuate or declivent fork, connected at base by straight cross
veins with the veins on either side, forming large apical cells much
after the manner of Rhaphidia, the further general resemblance to
which is heightened by a more or less distinctly and distantly sealari-
form series of submarginal distant cross veins; other cross veins,
straight or faintly sinuous, sometimes transverse, sometimes consider-
ably oblique, are scattered distantly over the wings, giving them a very
widely open reticulation of polygonal, triangular, or thomboidal cells.

This genus is plainly allied most closely to Brongniart’s genus Cory-
daloides, so far known ouly from the Coal Measures of Europe, but
differs from it in the nonfalcate form of the relatively shorter wings, the
excessive breadth of the hind wings, and the less numerous and much
more distant scapular branches. It evidently belongs to his family
Megasecopterida, though I should not place therein all the genera
which he refers to it. Itcan not fall in any of the family groups of
Neuropteroidea hitherto recorded from America, nor in any family of
insects now extant. It is specially interesting as forming a new link
between the Carboniferous insect fauna of Europe and America.
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vein terminates as usual at or below the apex of the wing; it has seven
or eight nearly equidistant branches, with a disproportionate space
between the bases of the third and fourth, which may be simple or
decply forked, occasionally with two branches. The externomedian
branches are three or four in number, and most of them compound and
tolerably regular and longitudinal; in consequence of a break along its
inner edge it is impossible to tell how far it extends, and the feeble,
moderately distant, forked, and nearly straight branches of the gently
arcuate internomedian vein, lying as they do at a lower level, appear
to indicate that in deposition the wing was folded at this point. A
mere fragment of the anal furrow is preserved, indicating that this
area was extremely small and brief, not extending to the middle of the
basal half of the wing.

Length of fragment, 40™™; probable length of wing, 42=™; breadth
of fragment, 16™™; possible breadth of wing, 18.5mm,

This wing is interesting because it is the first fossil insect found
in the New England coal field. It comes from the Carboniferous
deposits of Bristol, and was found and sent to me by Rev. Edgar F.
Clark. I take pleasure in acceding to his request that I should name
it in honor of my life-long friend and fellow student, Prof. A. S.
Packard, of Providence, R. I., whose studies in American zoology and
paleontology are known to everyone. It is preserved in the Museum
of Brown University.

Another specimen of the same species (Pl. 1, ¢) differs considerably
in the apparent breadth of the mediastinal area, but the outer limit as
figured (to which the nervules do not extend) may be not the true mar-
gin of the wing. In all other particulars it very closely resembles the
other specimen, and, curiously, has the same apparent folding of the
wing between the externomedian and internomedian areas. It was
found at Pawtucket and seems to be the specimen figured in the

Franklin Society’s report, although that purports to come from Bristol.
It is of the same size.

BLATTINARIZ.
ETOBLATTINA Scudder.

ETOBLATTINA ILLUSTRIS.

PL 11, 4.

' This'largest of the Rhode Island cockroaches is represented by a
fore wing which apparently has the normal form, though the broken
nature of the tip renders this somewhat uncertain, the course of the
margins preserved tending to show the inner margin nearly straight
throughout, the costal well arched so that the wing narrows apically
by' the recession of the outer margin, the breadth being probably con-
tained about two and a fourth times in the length. The mediastinal
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area is narrow and rather short, with numerous short, straight, oblique
. branches. The scapular vein terminates some distance before the tip,
and has three equidistant, gently arcuate, upturned branches, the outer
two simple, the inner doubly forked. The remainder of the fragment is
filled with a multitude of slightly diverging, mostly simple, occasion-
ally forked, straight, longitudinal nervules, the division of which among
the lower stems there are no mcans of determining.

Length of fragment, 10=™; breadth, 7.5mm,

The species would seem to fall somewhere in the vicinity of E. prim-
@va Gold. sp. It was obtained by Mr, Herbert Scholfield at Silver
Spring, East Providence.

ETOBLATTINA CLARKIL.

PL 11, j.

The fore wing has the normal form, the inner border being straight
to near the tip, the outer delicately-margined border pretty strongly
and regularly convex, so that the wing tapers rather rapidly in the
outer half to the rounded tip at the end of the inner half of the wing;
it is broadest just before the middle and about two and three-eighths
times longer than broad. The mediastinal area is very large and long,
extending nearly to the apical fourth of the wing and beyond the basal
third narrowing very gently, acuminate at apex ; there are seven or
eight mostly forked, gently sinuate, increasingly longitudinal, oblique
branches. The scapular area reaches nearly to the apex and has un.
usually longitudinal branches; there are three branches, all inferior
and arising at great distances apart, the first near the base, the third
a little beyond the middle of the wing; all are forked, the first and sec-
ond near the origin of the third. The externomedian vein is strongly
sinuate and has four superior equidistant branches almost confined to
the second fourth of the wing, the third and fourth simple, the second
simply the first doubly forked, the apical forking being near the middle
of the apical half of the wing. The main internomedian vein is simi-
larly sinuate and terminates considerably farther out than the medi-
astinal; it has three subequidistant, forked or doubly forked, strongly
arcuate, sweeping basal branches, besides a simple (?), nearly longitudi-
nal apical branch a little beyond the middle of the wing. Anal furrow
strongly bent and arcuate, well within the basal third of the wing,
fche anal veins few, distant, simple or singly forked, and subparallel to
it. The apical half of the wing shows a very close and delicate cross
venation between the nervules, breaking the surface up into quadran-
gular cells several times broader than long.
mzﬁngth of fragment, 41™=; probable length of wing, 45@=; breadth,

This species somewhat resembles the European E. russoma Gold. sp,
and also . mazona Scudd., from Illinois, but the greater longitudinality
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ETOBLATTINA. SD-

PL 11, K.

A single hind wing of a cockroach has been found in the Rhode
Island beds, nearly perfect, the tip and an insignificant part of the base
only being lost. The wing expands in size to the middle of the apical
half and then begins rapidly to narrow, and probably had a rounded,
perhaps angulated tip. The narrow scapular area is nearly uniform in
breadth, tapering only next the apex, which is at the end of the mid-
dle third of the wing; there are three or four simple oblique apical
branches. The scapular vein has four branches arising in the basal
halt of the wing, the first one near the base, all deeply forked and
slightly divergent, but not expanding the area at the tip of the wing.
The externomedian occupies just about as large a fan-shaped area, and
shows a somewhat similar disposition of its branches, but does not
begin to branch quite so early and the branches are more longitudinal.
The internomedian is a reverse of the scapular if its basal branch be
omitted. The anal is widely separated from the preceding, and differs
in toto from the same in the fore wings of Pal®oblattarie, being amore
basal reversed repetition of the mediastinal vein; it extends nearly to
the middle of the wing and has two or three distant, straight, oblique
branches.

o Length of fragment, 15m; probable length of wing, 18mm; breadth,

A comparison with the fore wings of the other cockroaches from the
same deposit makes it very probable that this is the hind wing of E.
scholfieldi, but until they are found together this can not be determined.

The single specimen and its reverse were found by Messrs. Frederick
P. Gorham and Herbert Scholfield at Fenner’s ledge, in Cranston,
‘“near the extreme western upturned edge of the Carboniferous in the
plumbago mining district, and therefore probably older than the others.”

ETOBLATTINA GORHAMI.

PL 11, a.

The fore wing is apparently of a very regular oval shape, slenderer
apically than toward the base, broadest at about the end of the basal
thi1:d, and scarcely two and a half times longer than broad. The medi-
astinal area is ribbon-shaped, tapering only at the apex, reaching to
the end of the middle third of the wing, the veins simple and arcuate.
The scapular area is broad and reaches almost to the apex of the wing,
and is filled with numerous regular, parallel, and arcuate, deeply-
forked veins. The main externomedian vein runs almost straight
through the middle of the wing with a slight sinuation, has two longi-
tlldlnﬂlly oblique branches in the second fourth of the wing, simple so
far as visible, but the apical half of the wing in this area is lost, The






18 CARBONIFEROUS INSECTS OF RHODL ISLAND, (BULL, 101
ETOBLATTINA Sp.

Pl 11, A,

This species is represented by a single very obscure and somewhat
imperfect fore wing, which hardly permits more than to say that it
differs from any known form, but closely resembles the preceding
species, H. exilis. It is, however, somewhat slenderer, but with other-
wise a similar form, the breadth being contained about 2.8 times in the
length. The mediastinal area is apparently shorter aund rclatively
broader than in E. exilis, and the scapular area does not so closely ap-
proach the apex. The externomedian vein has few branches, and these
are very longitudinal, the main vein coursing through the middle of
the wing, but apically passing above the extreme apex. The interno-
median vein evidently extends further out than in . exilis, reaching
the middle of the apical half, and a few branches of the vein appear to
be simple and rather strongly arcuate, the area tapering considerably.
The anal furrow seems to be quite as in K. exilis.

Length of fragment, 17=m; probable length of wing, 18.5mm; breadth,
6'5mm.

A single specimen was obtained by Mr. Herbert Scholfield, at Paw-
tucket.

ETOBLATTINA RELIQUA.

L 11, ¢.

The fore wing is very regularly long-oval and slender, being fully
three times as long as broad. The mediastinal area is just two-thirds
the length of the wing and very slender, tapering very regularly and
gently, the veins simple and oblique. The scapular vein is very pecu-
liar for an Etoblattina; the main stem is nearly straight, and runs par-
allel and near to the mediastinal, terminating, after sending out close
to the tip a couple of short superior brancles, about half way between
the tip of the mediastinal and the apex of the wing; but at about the
middle of the wing it sends off an important inferior branch which runs
longitudinally to the apex, and from its upper surface emits one quarter
way to the tip a medially forked branch. The externomedian vein is
also very peculiar, for it is so closely united throughout its basal fourth
with the seapular as scarcely to be distinguished from it, and then parts
from it at the same angle as the inferior branch of the same and is
simple except for a short apical fork. The internomedian vein is not
completely preserved, but by the limitations of the externomedian ex-
tends nearly to the tip of the wing and appears to be nearly longitu-
dil}u,l with very long, longitudinal, and infrequent offshoots. The anal
vein is not deeply impressed, moderately arcuate, and apparently ter-
minates at the end of the basal third of the wing.

Length, 20.5mm; probable breadth, 6.75mm,
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ate near the middle of the basal half of the wing, the lower the more
important, with many deeply forked, very longitudinally arcuate, supe-
rior, much upeurved nervules of which more than ten strike the margin.
The externomedian vein is rather strongly sinuate with two superior
branches thrown off before the middle of the wing, the first simple,
the second very deeply forked, all nearly longitudinal. The interno-
median vein is gently sinuate and reaches nearly to the middle of the
apical half of the wing, with somewhat differently directed inequidis-
tant, mostly simple branches, the basal doubly forked and occupying
nearly half the area. The anal furrow is rather gently and regularly
arcuate and terminates at about the end of the basal third of the
wing., The surface is traversed between the nervules by tremulous
delicate close cross lines, and in part by a delicate reticulation (d).

Length of fragment, 15™=; probable length of wing, 18™™; breadth,
6.75mm,

This species resembles only the preceding of all the known species
of Gerablattina, but besides much being smaller, it has a much stronger
upcurving of the apical scapular branches and a less important devel-
opment of the externomedian area, made up for by the greater extension
of the internomedian.

It was found by Mr. Herbert Scholfield at Silver Spriug, East Provi-
dence.

PROTOPHASMIDA.

PARALOGUS (maparoyos) gen. nov.

Fore wings long and slender, a little more than threc times as long
as broad, the costal margin nearly straight, the hinder margin rather
strongly arcuate, much the broadest in the middle. Mediastinal vein
simple, running very close to the margin in the outer half of the wing,
and probably terminating about its middle; the marginal area rela-
tively broad in the middle of the basal half by the convexity of the
margin in this region. Scapular vein throughout its course parallel to
and not distant trom first the mediastinal vein and then the margin,
emitting its only inferior offshoot before the middle of its basal half;
this almost immediately divides, its upper branch with a few longi-
tudinal offshoots reaching the margin probably above the apex, the
other with mauny arcuate sublongitudinal offshoots in the apical, half
of the wing falling below the apex. The strongly sinuate externome-
dian vein is simple, and strikes the hinder margin a little beyond the
middle of the apical half of the wing. The internomedian and anal
veins originate from a single stem, part from each other a little nearer
the base than the scapular division, and cach sends numerous equi-
distant arcuate branches to the margin, the anal area extending beyond
the middle of the wing. The reticulation is ahnost exclusively quad-

.rangulﬂr by straight transverse cross veins, and there are very few
intercalaries, and these brief.












EXPLANATION OF PLATE T

All the drawings are by J. Henry Blake, and, excepting /, are magnified 2 diam-
eters.

a. Paralogus @schnoides; the dotted tip is purely conjectural.

b. The same; cross section at the point indicated by the arrow: m, mediastinal
vein; &', 84, ¢, scapular vein and branches: e, externomedian veinj; !, 2, internomec-
dian vein and branch; a, anal vein. ,

¢. Rhaphidiopsis diversipenna; upper wing.

d. The same; lower wing.

¢. Mylacris packardii, from Bristol.

J. Anthracomartus woodrufti; magnified 3 diameters.

¢. Mylacris packardii, from Pawtueket.
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