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INTRODUCTION.

The group of quartzite exposures that occurs in the midst
of the Lower Silurian belt of southeastern Wisconsin, near the
village of Waterloo, has an immediate local interest as the
most remote group of outliers of the Lake Superior pre-Cambrian
area, and as the nearest examples of crystalline rocks to the capi-
tol of the state. Their peculiar structural types, and relations to
adjacent paleczoic formations, and especially their relations to
the quaternary. formations, present features of general interest,
and have caused them to receive considerable attention in geo-
logical literature. The first public mention of this area seems
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256 Buell— Geology of the Waterloo Quartzite Area.

0 have been made in a lecture given by the late Dr. Lapham in
Milwaukee in 1848.* This lecture probably afforded Dr. Owen
the data for its first notice in geological literature, which reads
“as follows: “The late Mr. J. S. Thayer observed a locality of
granite in Dodge county, Wisconsin, (Sec. 33, T. 9, R. 13, West.)
It is nearly on a parallel of latitude with Painted Rock on the
Mississippi and about one hundred miles east of these granite
ridges on Black river and distant about one hundred and
twenty miles from the Mississippi and between fifty and sixty
miles from TLake Michigan.”t The description indi-
cates a complete misapprehension of the nature and
correlations of the exposures which may be best explained
perhaps by the indefinite nature of his information.

In Dr. Percival’s report upon Wisconsin geology made in
1855, are two brief descriptions of the outcrops. He describes
the ledges as occurring in two parallel ranges, one on the east
side of a marsh traversed by Waterloo creek, and the other on
the west side of a ridge about a mile farther east. He cor-
rectly locates two of the four areas described in this paper and
associates them with the Baraboo quartzites, but errs in consid-
ering them to be metamorphosed strata of the Potsdam forma-
tion. His determination of the sirike of the layers is south by
east and the dip 20° east, which coincides with my determina-
tions upon his eastern ledge area.

In the records of the Wisconsin Academy of Sciences brief men-
tion is made of a paper on ¢The Metamorphic Rocks of Portland
and Waterloo,” I which was read at one of its earliest meetings
by the Rev. A. O. Wright. TIn this the author called attention to
the rounded and striated surfaces of the outcrops and to the bowl-
der train extending southward from the main area. In the notes
upon the discussion of the paper is the adoption of a resolution
that the area be made the subject of scientific examination by a
committee from the Academy. Apparently as an outcome of
this is an extended note upon the topic by Dr. Irving which
was published in 1871 in the American Journal of Science.# This

#Dr. R. D. Irving in note in Am. Jour. Science, Vol. V, p. 282.
tReport on the Geology of Wisconsin, Minnesota and Towa, p. 151.
{Transactions Wis. Acad. Sciences, Vol. I, p. 189.

§Am. Jour. Science, Vol V, p. 282.
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account contains a review of previous literature upon the sub-
ject togethei with the results of a brief examination of the dis-
trict. The two areas recognized by Dr. Percival were here
described as one. The rock was designated a quartzite, in
places a metamorphic conglomerate with seams of talco-
silicious schist. The layers were thought to incline to the N.
N. E. at a high angle, but this and the strike were not satis-
factorily made out. The adjacent sandstone was referred to the
Potsdam as is the case with the Baraboo outcrops, but the for-
mation was for the first time correctly referred with its com-
panion range at Baraboo to the Huronian age.

The first detailed description of the area is found in the
second volume of the reports upon the Wisconsin Geological
Survey.* In the chapter describing the Archaman formations of
the region, Dr. Chamberlin mentions three separate groups of out-
crops and notes in each the principal ledges. He determined
also their true relations to the adjacent sandstone, shales and
conglomerates and the underlying Lower Magnesian and over-
lying Trenton limestone. The dip and strike of several of the
outcrops were noted, but no attempt was made to correlate these
observations. The occurence of glacial striae on several
of the ledge areas was mnoted, and in the chapter on the
quaternary formations their importance as points of origin of

~extensive bowlder trains was made prominent.t In two subse-

quent articles on the glacial geology of the region, published in
the reports of the U. S. Geological Survey, President Chamber-
lin has briefly referred to these outcrops and indicated their
bowlder trains. In Dr. Irving’s chapter in the Wisconsin re-
port already referred to,{ this area is briefly described and
mapped with the other isolated outcrops of the region, the whole
series being grouped with an outlying Huronian belt peripheral
to the Archzan area. In this author’s subsequent reports upon
the crystalline rocks of the lake Superior region these relations
are several times brought out.

The peculiar dynamic action to which these quartzites have

*Geology of Wisconsin, Vol. II, p. 252.
1Ibid, p. 202.
1Ibid, p. 501.
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been subjected was first pointed out to me by Prof. Van Hise,
and to him is due the suggestion that the schistosity developed
in these original clastics would be found to be a valuable means
“ for the discrimination of this rock from other quartzites and
its identification in the glacial drift.

My approach to the subject has been from the side of
‘the relations of these quartzites to glacial phenomena,
being interested in them chiefly as points of origin of
bowlder material which is disseminated through the glacial
drift over a considerable area to the south, southwest
and west of the ledges. 1In tracing out . this dis-
tribution in has been found necessary to enter somewhat
minutely into the geological relations of the series and to work
out the structural features of the quartzite itselt, these points
being found essential in the consideration of the questions of
glacial distribution. In this paper are presented only the re-
sults of these studies upon the constitution and structure of
the rock forming the ledge exposures, but with the object in
mind of subsequently using this knowledge as a substantial
basis for the working out of their relations to the more recent

stages of geological history.
FIELD NOTES.

General Geological Relations—The area including these ex-
posures lies about twenty-five miles east of Madison in the
southern part of Dodge county and in the northwestern town-
ship of Jefferson county. The outcrops all lie in a broad erosion
basin formed from the layers of the St. Peters sandstones and
the adjacent limestones. This basin is occupied superﬁcially
by broad marsh areas and is drained by the sluggish Crawfish
river and its tributaries. The ledges therefore occupy a lower
position than the drift-covered limestone ridges in the vicinity.
The territory outlined by the exposures extends for about
twelve miles in a direction west-southwest from its initial area
to the northeast, and the southwest exposure lies about six
miles from the opposite margin of the field. The three mar-
ginal areas may be considered as outlining a rude crescent
within whose cusps the fourth area is included.
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Descriptions of the Exposures—The four areas into which the
ledges are grouped are designated as the Portland, Hubbellton,
Lake Mills and Mud Lake areas. Two of these were recog-
nized by Percival, the third was found by President Chamberlin
in his study of the region, while the fourth was discovered dur-
ing the course of my investigations. The first or Portland
area lies within, and upon the eastern rim of the marsh drained
by the terminal course of Waterloo creek. Rocky Island, its
most northern exposure, is a ledge arising abruptly within a
shallow lake at the junction of Waterloo creek with the Craw-
fish river on Sec. 27, Portland township. = On three sides the
bare, polished roches moutonnees rise directly from the water,
but on the fourth margin the gently sloping ledge surface dis-
appears beneath spongy marsh accumulations. The longer
axis of the outcrop coincides with the strike and direction of
latest glaciation, or S. S. W. This extent is seventy-two rods,
and its greatest breadth is sixty rods. The highest points of
its rounded crests are about forty feet above the marsh level.
No talus nor glacial debris is found adjacent to this ledge, but
the thin till covering that rests upon the rock surface, bears a
vigorous forest growth. Its area is alr;proxima,tely twenty-
five acres.

A half mile south of this island, domes of quartzite again
appear -along the crest of a ridge eighty feet above the marsh
level. A succession of these ledges continues along the west-
ern slope and margin of this ridge for a mile, ending in a low
dome of rock lying in the marsh on the north-east quarter of Sec-
tion 33. These outcrops are all beautifully rounded and striated
by glacial action, the coincidence of the strike of the beds with
the direction of latest glaciation, greatly favoring the devel-
opment of these symmetrical forms. The eastern margin of the
ledge area is heavily overlaid by glacial drift. Along its
marshy western border are several low mounds.of much weath-
ered talus and a wide bowlder fringe, the quartzite blocks lying
thickly together, and extending for nearly two miles on the lee
slope of the ridge area.

On the gentle north slope of the ridge and lying between
this ledge and Rocky island a very interesting paleozoic con
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glomerate appears wherever the thin drift covering has been
removed. It is first seen near the crest of the. ridge and dis-
plays a very coarse boulder bed of rounded, wave-worn quartz-
ite blocks of three or four square yards area lying closely to-
gether and imbedded in a matrix of finer quartzite and sand.
As the formation is followed away from the ledges down the slope,
the size of the quartzite blocks gradually decreases, until, on the
bank of the river, a quarter mile distant from the out-crops,
the conglomerate passes into a coarse friable sandstone. At cer-
tain points the imbedded quartzites preserit deeply exfoliating
surfaces indicating extensive weathering.

This conglomerate appears at exposed points for half a mile
along the north slope of this ridge and limited areas have been
noted on the west side of the Portland area on Section 3, Water-
loo township. No other exposures have been found in the district,
though conglomerate bowlders have been seen in the drift in
the vicinity of the Lake Mills outcrop.

Quarry ledge, the largest single outcrop of the range, lies
just south of the last area in the southeast quarter of Section 33.
The ledge rises abruptly on its east side, its slope correspond-
ing to the dip of the strata and its highest point having an
elevation of forty-five feet above the marsh level. From this
marginal crest the surface slopes gently to the southwest until
its border disappears beneath the marsh. A thin drift over-
lies the greater part of the ledge, but where this is removed
the rock presents a gently undulating glacially planed surface.
The strike and longer axis of this out-crop extends in a north-
west-southeast direction from the center of the north line of
the quarter section into Sections 3 and 4, Waterloo township.
Its length is one hundred and eighty rods, and its greatest
breadth is eighty rods; its area is about fifty acres.
© A quarter mile east of this ledge is a high drift ridge that
extends for two miles from the margin of the Crawfish on Section
27, Portland township, into Sec. 3, Waterloo township. On the
slope facing the quarry ledge a shoulder of rock cuts through the
drift for nearly a half mile and on the other side of the hill is
a low ledge which covers an area of ten acres. On the de-
scending crest of this ridge half a mile southwest of the last
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ledge several low domes and flat planed surfaces of quartzite
define the southern limit of the area. - The length of the Port-
land area is two miles and its greatest breadth three-fourths of
a mile. )

- The Hubbellton area is second in size and importance to the
last. It lies parallel with this and they are separated by a
ridge and marsh covered interval a mile and a half wide. Its
northern exposure is a bare knob of rock projecting from the
end of a drift ridge near the center of the northwest quarter of
Section 36, Portland township. In a ravine on the west slope
of this ridge the quartzite is again exposed for several rods. A
quarter mile south on the center line of Section 36, is a low drift
ridge from whose surface the quartzite protrudes at several
points. * On the western border of this ridge a bare ledge rises
from the marsh level and extends for several hundred feet along
the general trend of the area.

The remaining exposures are in Section 2, Waterloo townshlp,
being separated from the last by a half mile ‘of marsh interval.
The principal ledge outcrops form the north end of a drift
ridge and extends in the direction of its strike for 300 feet
along the east margin of its slope. The crest of the ledge rises
about twenty feet above the marsh level and the breadth of the
exposed surface is seventy feet. A second outcrop was lately
discovered in a low, wooded swell an eighth of a mile southeast
of the ledge just described. This consists of rounded edges of
rock strata that just appear above the surface over an area of
about an acre. In the marsh a quarter of a mile farther south-
east is another tree-covered ridge with its crest almost com-
pletely covered with quartzite blocks, indicating the presence
of a ledge at no great depth beneath. These exposures outline
an area a mile and a half long and a half mile wide.

The single outcrop in the Lake Mills area was found by Pres-
ident Chamberlin* in tracing to its origin a well-marked bowl-
der train that crosses the east half of Lake Mills township.
The ledge has, therefore, received that name, although it lies
on the east ledge of Waterloo township on Sections 24 and 25.
It is four miles south of the Hubbellton area on the east mar-

. * GQeology of Wisconsin, Vol. II,, p. 253.




262 Buell—Geology of the Waterloo Quartzite Area.

gin of the ridge that borders the broad, marshy basin of the
Crawfish river. Its linear extent is a quarter of a mile, and
its breadth at center is thirty rods. As the rock also appears
in a shallow well a quarter mile east of the ledge, it is proba-
ble that a considerable area of thinly covered quartzite lies be-
tween the exposed ledges and the high drift ridges to the west.
The narrow ledge area of four or five acres evidently repre-
sents a glacially abraded surface of at least thirty acres.

The ledges forming the Mud Lake area were also located by
tracing to their origin their trains of bowlder drift. In Pres.
Chamberlin’s description of the area just referred to, mention
was made of quartzite bowlders at a considerable distance to
the north and east of the ledges which were then known.
From information obtained from residents of the region I was
led to the largest of these ledges at the beginning of my work.
This exposure is on the west side of an isolated ridge that lies
in the marsh basin north of Mud Lake. Its length is eighty
rods and its greatest breadth about sixty rods. The ledge
surface on its margins rises abruptly from the marsh, but its
highest points do not exceed twelve feet above the general
level. The rock surface is also exposed in the bed of the creek
that flows through the marsh west of the ledge and indicates
an indefinite extension of the outcrop beneath the peat accu-
mulations of the marsh basin. The presence of quartzite bowlders
in the glacial drift on the west side of this mersh and farther
north than these exposures was observed at the time of the
location of these ledges, but was first explained by supposing
that concealed ledges exist in the marsh farther north than
those already seen. But their frequent occurrence on the east
side of this basin led to successful search for exposures on that
side also. The eastern border of this bowlder train was followed
from the vicinity of Hubbellton northward across Shields town-
ship and the erratics were traced to their source in a small
ledge on the east side of the marsh in the northeast corner of
Section 2. This exposure consists of low swells of rock, the
highest rising less than five feet above the marsh, and is in-
cluded within an area of about four acres. The bowlder train
traced to this point stops at the ledge surface, only a single




Structural Features of the Exposures. 263

quartzite pebble of the Waterloo type being found among the

hundreds of cords of bowlders observed on several square miles
of surface which were explored north of this ledge. The posi-
“tion of this ledge at the northeast limit of the quartzite range
gives it great prominence in the study of the bowlder trains.
The area over which these erratics have been found, forms a
sector of eighty degrees divergence from this center and includes
within its limits all of the other areas and bowlder trains.

The location of several of these ledges by means of their
bowlder trains is instructive and suggests the question
whether there are not still othér quartzite outcrops within the
area. Facts relating to the bowlder distribution indicate that
such is the case. Their presence in the marsh basin north of
the Mud Lake exposures has already been suggested, and seems
very probable. Evidence of a similar character exists in the
interval between the Portland and Hubbellton areas. On the
surface of a sharp drift ridge midway between these areas a
large amount of fragmental quartzite is found which is distin-
guishable by its peculiarities of color and texture from any
hitherto observed in the outcrops examined. It is apparently
the product of abrasion from some near but concealed ledge sur-
face. The existence of a ledge somewhere beneath the drift
ridge itself has an increased probability from the observation in
a well section on the south end of this ridge, of quartzite beneath
eighteen feet of drift and thirty-six feet of red shade. The con-
cealment of these supposed ledges by glaeial drift and marsh
accumulations renders their exact location a difficult matter.

Structural Features of the Exposures—Within the last few
years extensive quarrying has been carried on at two of the
ledges, which has very well exposed the bedding planes of the
rock. On the broad fresh fracture surfaces thus developed this
structure is almost as plainly seen as in unaltered sandstones
so that not only the inclination of the layers but much of the
conditions accompanying their original deposition is satisfac-
torily made out. .

Conglomerate layers are of frequent occurrence in all of the
marginal exposures of the Portland area. In the most southerly
outcrops on Section 3, Waterloo township, the ledge is chiefly con-
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glomerate, the rounded pebbles being almost entirely of quartz,
principally of translucent white and gray, but with some red
and brown opaque varieties as well. In drift bowlders found in
the lee of these ledges, pebbles of larger size from two inches in
diameter downwards are seen. These are chiefly of light colored
quartz but among them are a few of black magnetitic and gray
micaceous schists. The abundance and condition of this included
material indicates an approach at this margin of the area to the
older formation. In the quarry ledge the discordant stratifica-
tion observed on the face of the section plainly indicates beach
action This is also made evident by the rapid alternation over
_ the same surfaces of finely granular and conglomeratic layers.
On one of the ledges north of the quarry outcrop this structure
is finely brought out. Crossing a smoothly planed surface of
several square rods area are two layers of rather fine conglom-
erate, separated by a stratum of even-textured rock in which
the layers of cross-stratification are as perfectly preserved as if
the rock had undergone no metamorphism.

No conglomerates have been observed in the other areas. The
finer material in these seems to have been very evenly deposited,
but the bedding planes are plainly indicated on the ledge sur-
faces by narrow bands of slightly differing colors. The dip
and strike are easily made out on nearly every ledge of the
several areas.

In the northeast exposure of the Mud Lake area the strike is
N. 80° E., or nearly east and west. The dip is here 450 to
the south. In the larger western ledge the strike is more
southerly or N. 55° E., with dip of 55° S. E. In the north
ledge of the Portland area the strike of the parallel ledge crests
is N. 30° E. with dip to the S. E. In the ledge next in order
on section 28, a strike of N. 43¢ E. occurs, with dip of 42° to
the S. E. On another surface on the northwest corner of sec-
tion 34 the strike is N. 15° W., with dip of 71° E. In the
last ledge of this series on the northeast quarter of section 33,
a strike of N. 300 E. was again noted, with dip of 66° to the
E. This variation of direction and inclination of strata con-
tinues in the exposed layers of the quarry ledge. On its north
end the bedding planes at two points furnish a due north strike
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with a dip of 60° to the E. On the south half of the ledge,
strikes varying from 30° to 50° west of north were noted with
dips from 30° to 40° to the N. E. 1In the ledges at the south
end of the area on Section 3, Waterloo township, the observed
strike is N. 34° W., and in the ledge on Section 34, of Port-
land township, a half-mile north, strikes varying from 33° to
40° west of north, and dips of from 30° to 40° N. E., were
noted. In the Lake Mills area strikes of 45° and 60° west of
north, with a dip of 40° to the N. E., were determined. In
the medial Hubbellton area the strikes observed on the north
ledges vary from due north to N. 20° W., with inclination of
strata from 30° to 32° to the east. In the south ledges on
section 2, Waterloo township, the strikes are from 15° to 20°
east of north, with a dip of 20° to the east. The series of
strikes occurring on the marginal areas closely correspond to
the general outline of the range itself and roughly indicate the
circumference of an ellipse on whose north side are the out-
crops of the Mud Lake area and Island Ledge in the Portland
area. The remaining ledges of the Portland area form the end
of the ellipse, and the single Lake Mills ledge may be consid-
ered as indicating the beginning of the south side of the fig-
ure. The in-sloping strata in all of the out-crops suggest that
these isolated areas may be the remnants-of a broad, tolerably
symmetrical trough, ot steeply sloping sides and crumpled end.
The Hubbellton area with its gentle dips is clearly near the
center of this basin. The remoteness of the Lake Mills area,
together with the rapid change of direction in the strikes of
the strata exposed in the Portiand area, suggest that this fold
may be not a simple, but a somewhat complex synclinal with
an injutting anticlinal between the end of the Portland area
and the Lake Mills outcrop. This would account for the slight
difference in strike of the layers in the Lake Mills ledge and in
the ledges at the south end of the Portland area. The absence
of outcrops between the two areas leaves the matter simply
one of conjecture. The evidences of disturbance here described
are of especial interest as explanatory of the metamorphism of
the strata which will next be considered.
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LITHOLOGICAL CHARACTERS OF THE QUARTZITES.

Prevailing Characters—The sharp folding of the strata indi-
cated by the record of dips and strikes, is accompanied by evi-
dences of extreme metamorphism. This is apparent in the
ledge surfaces in the abundance of seams and cracks, and in the
ease with which all angular surfaces are chipped under the
hammer. Its effects are also shown on close examination of
the rock texture. As compared with the usual quartzite rock
from the Lake Superior Huronian it shows a much less distinctly
granular appearance. Outlines of individual crystals are very
indistinct and in the coarser textured rock ill-defined 1uottlings

~take their place.

The wusual fresh aspect of quartzite exposures charac-
. terizes both the ledge surfaces and in general the material
forming the bowlder trains. But in the considerable talus ac-
cumulations which lie on the margin of the Portland area many
of the blocks are deeply exfoliated and similar evidences of at-
mospheric action occur in some of the imbedded blocks of the
Paleozoic conglomerate that borders the same area. These
effects are apparently due to the much greater time that these
surfaces have been exposed than the glacially abraded ledges.

The minerals recognized in these quartzites are few in num-
ber, namely quartz with its inclusions of small crystals of zircon
and magnetite, and fluid cavities, sericite and iron oxides.
Variations in the size of quartz grains and their granu-
lation from shearing, and in the amount of sericite
present, have produced a somewhat wide range in the
appearance of the material from the different parts of the field.
The grouping of outerops into isolated areas has given us, how-
ever, a basis for the classification of these naturally blending
forms, which will be followed in the descriptions of the princi-
pal types.

The Portland Type—The . outcrops comprising this area afford
the widest range in microscopic appearance. The rock is com-
monly a coarsely crystalline quartzite with a somewhat mottled
surface and splintery fracture. The secondary material is
chiefly sericite and is relatively large in amount, often in suf-
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ficient abundance to give a slightly schistose appearance to
fractured surfaces. Variations in structure appear in the chief
exposures, gradations occurring in the different layers from
finely granular structure to conglomerates containing
pebbles two inches in diameter. Its range in color is
from light gray to drab in some of the finer textured layers,
and to a blue or purplish cast in the ledges farthest east.

Less variation is seen in its composition on microscopic ex-
amination. Quartz appears in fragments of irregular form and
varying size, from one millimeter downward to the limit of
determination. The most common arrangement of the larger grains
is in clusters which give rise apparently to the mottled appear-
ance of the surface. The separate grains in these clusters often
show extinction at nearly the same angle, and this with the close
interlocking of such forms indicates that these groups are the
fragments in sitz of large individual crystals. ‘Quartz and
iron oxide, apparently magnetite, are mingled with the
interstitial sericite which usually appears in flakes between the
quartz areas. The usual inclusions in quartz are present, and
in some sections indications of the alteration of the iron oxide
to the hydrated form are noticable. This type of structure is
shown in Plate VIII, Fig. 1 and Plate IX, Fig. 1. In the dis-
tinctively conglomeratic layers the pebbles contain very little
interstitial quartz material, but th> matrix is in large part
composed of inwrapping plates of sericite.

The Hubbellton Type—Quartzites exposed in the ledges of this
area have a qﬁite different aspect and structure from the Port-
land quartzites. They are homogeneous in texture, of blue and
purplish tones, transiucent and exceedingly brittle. - Bedding
planes are indicated on the cross ‘fracture by narrow bands of
varying color and translucency. The outcrops at the north
end of the area show dark bluish, somewhat banded layers,
while those on Sec. 2, Waterloo township, are of a very brittle
translucent rock of reddish purple color. The microscopic
structure is similar in all the sections examined from these
ledges. The larger quartz grains are commonly of elongated
forms and exhibit a parallelism in arrangement. Their outlines
are exceedingly irregular and they are usually bordered by
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smaller quartz grains. Sericite forms but a small part of the
interstitial material, being confined to isolated knots and streaks.
" The finely granulated quartz is abundant about the larger
grains and stainings of ferrite are seen chiefly in association
with the sericite. Undulatory extinction is common in the larger
quartz sections (Plate VIII, Fig. 3). The layers in the Lake
Mills outcrop belong to the Hubbellton type and exhibit unim-
portant modifications. - The prevailing color is a darker blue
and the banding in some layers is more distinect. In other
layers an increase of iron oxide produces an opaque black rock.
Quartz individuals appear in the section to be of somewhat
larger size with less amount of fine interstitial material. Iron
oxide is present in larger quantity but sericite bears about the
same proportion to the other minerals as in the Hubbellton
sections (Plate VIII, Fig. 4). The black layers appear to be
composed of very finely pulverized quartz, cemented by an
opaque matrix in which magnetite composes a considerable
proportion of the whole,

The Red Quartzite.—This type has already been noted as
present in considerable quantity on the surface of a drift ridge
midway between the Portland and the Hubbellton areas. It 1s
a fine textured rock of pinkish gray color, of low translucence
and presents on fractured surfaces a granular or saccharoidal
aspect. Quartz individuals as seen in section are very small,
usually not exceeding one-fifth of a millimeter in diameter.
They are distributed quite uniformly through the section, and
are enveloped in a comparatively large amount of sericite-bear-
ing interstitial material. In one of the sections examined clus-
ters of larger grains occur, in which the correspondence of out-
line and slight orientation of axes indicate that they are
simply the slightly displaced fragments of single crushed indi-
viduals. (Plate VIII, Fig. 2; Plate IX, Fig. 2.) This rock
resembles in composition and structure the Portland type, but
in general appearance is very similar to the rocks of the Hub-
bleton area. Its interest aside from its unknown derivation
consists in its well defined red color and the consequent ease

with which its bowlder distribution has been made out. Errat-
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ics identical in appearance with these have been found in each
of the distinctive areas covered by the bowlder fans.

The Mud Lake Type—The quartzites here exposed have a gen-
eral resemblance to the rock from the Portland area, but are more
vitreous and translucent, the quartz appearing in larger crys-
tals with indistinct outlines and with smaller amounts of inter-
stitial material. Minute facets of mica and streaks of reddish
opaque iron oxide appear on fractured surfaces. The coarser
varieties range in color from light gray through pink and blue
tones to dark red and purple, with little apparent difference in
structure. All of these variations in color appear in the layers
exposed within an area of a few square rods on the surface of
the small east ledge. The larger west ledge presents a finer
textured rock of more uniform color, which approaches in gen-
eral aspect the layers exposed in the Lake Mills ledge.

The structure shown in thin sections is distinctive. Quartz
individuals are of a larger size than any found elsewhere in the

"series, often appearing of several square millimeters area.
Their outlines are very irregular, the individuals closely inter-
lock and comparatively little finely granulated material is pres-
ent. The larger grains show evidence of much disturbance,
fine irregular cracks traversing the section in all directions
(Plate VIII, Fig. 5.). Sericite inclusions are abundant in sections
from the micaceous layers. In the same sections, however, lines
of fluid inclusions lying in roughly parallel directions divide the
larger areas into linear fragments and indicate the position of
the fracture planes developed by the shearing process. The
sericite films are found for the most part along these lines of
inclusions and their association indicates that the secondary
mineral was formed at the time of the crushing of the crystals,
and that the amount of internal movement was not sufficient to
greatly displace the fragments (Plate VIII, Fig. 6.). Besides
these secondary inclusions small crystals of magnetite are of
frequent occurence. . Microscopically also the finer grained quartz-
ite from the west ledge resembles that which occupies the Lake
Mills area.

The arrangement of these fluid inclusions is very similar to
those described by Dr. Van Hise from the quartzites of the
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Black Hills,* and they are there considered as due to the open-
ing of the grains along these lines by the crushing force and
the attendant redeposition of quartz imprisoning within them
~ the inclusions.

The Metamorphic Conglomerate.——Some light is thrown upon
the origin of the formation by an exawination of “the pebbles
from the conglomeratic layers. These are chiefly of very pure
glassy quartz from white to reddish purple or nearly black, but
among these are gray micaceous and black magnetite frag-
ments. Sections from the latter show that quartz is still the
principal mineral, with large amounts of mica and iron oxides
in the interstitial material. Hematite occurs with the mag-
netite in these sections, the former being distinguished by its
blood red {;ranslucency. The matrix inwrapping these pebbles
contains a relatively large amount of sericite and gives a more
decided schistose aspect to the conglomerate than is observed
in the more homogeneous layers. The presence of these con-
glomerates on the northwest margin of the area may indicate
the near approach of the strata to the contact zone bordering
the older formation.

COMPARISON WITH LAKE SUPERIOR AND OTHER QUARTZITES.

The evidence of dynamic action accompanying the meta-
morphism of these rocks is strikingly at variance with the more
common structure of the pre-Cambrian quartzites of the region
of the Great Liakes and upper Mississippi as deseribed by Dr.
Van Hise.t He says:

““About one hundred localities, the most of them of pre-Cam-
brian age, are mentioned in bulletin No. 8 of the U. S.
Geological Survey, in which the induration of quartzites was
produced by a process of enlargement of old quartz
particles or else by the deposition of new quartz between the
grains rather than a destruction of the original fragments. So
far as our experience has extended, practically all quartzites
properly so-called of whatever age, thus reveal their fragmental

* Bulletin of the Geological Sdciety of America, Vol. I, p. 215, et seq.
1 Ibid., p. 213.
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character, except when they have been subjected to great dynamic
action. * * * The great mass of the Devil’s Lake quartzite of Cen-
tral Wisconsin exhibits perfectly, under the microscope, its frag-
- mental character, but along certain narrow zones slipping action
has taken place; the grains have been elongated in a common
direction, and it is hard to find the clastic cores if any exist.”

Later observations upon the Huronian quartzites made by Dr.
Van Hise indicate that instances of dynamic metamorphism are
not altogether uncommon among them. These, however, oceur in

_comparatively unarrow areas and where structures similar to
these found in the Waterloo area are noticed. Differences in the

»’composition of the rock are generally sufficient to distinguish
them. ‘

A beautiful instance of the extent to which the deformation
of quartz can be carried by pressure has been described by
Futterer.* In his description of the quartz porphyries of Thal
in the Thuringian Forest, he mentions the apparent stretching
and bending of quartz grains into forms of several times their
original length.  He notes the disturbance in the molecular ar-
rangement which appears in the optical behavior of the mineral,
a bisectrix emerging in some sections as in the case of biaxial
minerals.

SUMMARY.

The quartzites here described occur in a broad basin deeply
eroded into the Lower Silurian strata in southern Wisconsin, and
are grouped into four areas separated by considerable in-
tervals of surface underlaid by sedimentary rock. From
the " correlation of observations upon the strike and in-
clination of the strata, a synclinal fold is indicated having
an east.west axis; the fold appears to have an easterly pitch
and comes to the surface in the vicinity of the Portland out-
crop. The direction of dip in the Mud Lake and Lake Mills
areas would seem to outline the position of the synclinal. Dips
as high as sixty degrees occur in the Portland area, and the
rapid variation both in strike and dip even within a single ex-

*Die Ganggranite von Grosssachsen und die Quartzporphyre von
Thal im Thuringer Wald. Inaug. Diss. Heidelberg, 1890,
ii—3 . ‘
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posure, are evidences of strong orographic -movements in
the area. : ' |

The rock is throughout a qua.rtz1te becomlng conglomeratlc in
portlons of the Portland area.. Magnetite and zircon occur
sparingly as primary inclusions; while sericite is a somewhat.
important secondary development in some types.

The microscopic examiﬂnatiqnd of the sections reveals much:
deformation of the quartz. The ditrital character of the rock
has been nearly obliterated ' by the crushing  and, re--
cementing of the quartz grains. ‘Sericite has bé_en developed
through this means. Differences in composition and degree of™
metamorphism have produced four talerably distinet types of’
quartzite, the recognition of which in the fragments- composmg
the bowlder trains is of great assistance in defining their-
distribution. These correspond with ‘the isolated areas. .
of outcrops and are described under the names Port--
land Type, Hubbellton Type, Red Quartzite and Mud TLake-
Type. Miscroscopically the distinctions lie in the  relative-

. coarseness of texture, the amount of granulation of quartz, the-
relative development of Secondary sericite and the way in
which the larger quartz fragments join one another—whether by-
locking together without interstitial material like the sutures of a.

skull, or cemented by a larger or smaller amount of finely
granulated quartz and sericite. While the differences in these:
respects are not always great, they nevertheless suffice in most
cases for the indentification of a specimen with some one of the-
exposure areas. Corresponding with the microscopic differ--
ences, are variations in the aspect of the rock which seem slight
at first and are difficult to describe, but which from long-
familiarity come to have distinguishing value. ‘

From a comparison of structural features found in these rocks.
with Huronian quartzites from the areas of their occurrence to
the north and northeast of this region the deduction is reached.
that the former present distinctive features of sufficient value
to lead to their recognition.

Familiarity with these differences is of great assistance as
affording criteria for separation of the quartzite drift from the
Waterloo area, from bowlder material from any of these other-

.
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. sources, and enabling a more exact delineation to be made of

bowlder trains that extend outwards from these ledge areas

upon and within the different glacial formations of the Rock

river valley.

It is but just to state in conclusion that the petrographic in-
vestigations here outlined have taken the writer into a field
 new to his experience and that acknowledgeinents are due to
Dr. W. H. Hobbs, of the University of Wisconsin, under
whose instruction this work has been carried on, and whose sug-

gestions have been of invaluable assistance in this presentation
of results. '

EXPLANATION OF PLATES.

PLATE VII.

Map of the area including the Waterloo quartzite outcrops.
Scale 1:99,5666. Contour Interval 20 ft. The dark areos are
quartzite exposures.

PLATE VIII.

Fig. 1. Section of Portland quartzite. In the upper left hand
portion of the section is a cluster of quartz grains. Sericite and

magnetite with finely granular quartz form the_grea;fer part of
the interstitial material. x25.

“Fig. 2. Section of red qua.rtzife. The quartz is in clusters
of small grains with some more finely comminuted grains as
interstitial matter, but the larger part of the interstitial mater-
ial is sericite in elongated irregular forms. x25.

Fig. 3. Section of Hubbellton quartzite. The larger quartz
grains are in elongated forms with general parallelism in axial

directions.  They are often fractured and generally show un-

dulatory extinction and peripheral granulation. The inter-

stitial material is chiefly finely granular quartz. Sericite oc-
curs in scattered areas with occasional grains of magnetite and
zircon. x25.

Fig. 4. Section of Lake Mills quartzite. —The minerals and
their arrangement are the same as in Fig. 3, but the quartz
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grains are larger, less elongated, and have a smaller amount of
finely comminuted quartz as interstitial material, indicating
that it has been subjected to less disturbance than the last.
x25.

Fig. 5. Section of Mud Lake quartzite. The large quartz
_grains are elongated and have wavy extinction, interlocking
with one another without interstitial material, the axial direc-
tion of the interlocking areas being essentially parallel. Seri-
cite occurs in small scattered areas. x25.

Fig. 6. Section of Mud Lake quartzite. Sericite and liquid
inclusions in a single quartz individual. The sericite fre-
" quently shows hexagonal outlines and is arranged along the
fracture lines like the liquid inclusions. 'The latter divide the
surface into irregular areas. x25.

PLATE IX.

Fig. 1. Section of Portland quartzite. The quartz is.in
clusters of angular interlocking grains. ~The interstitial ma-
terial is chiefly sericite. Crossed nicols. x40.

Fig. 2. Sections of red quartzite. The quartz grains are
more evenly distributed than in the last, are of smaller dimen-
sions, and are accompanied by a larger proportion of sericitic
interstitial material. Crossed nicols. x40.




Trans. Wi

0

&

2y 5
"\f‘/

T 7l akc 0u‘l’c7‘j‘s
B I
) ‘:' o’(’
& g
1 d , . év,“ X g
i ﬂ < z
! y y ’?"
I . A“ *
, X ==/ S
\ ‘ini’ @
o : g \ @
i \
o /
/
1 A
A
O ‘&0 \\\‘
G )
YV~ /)
3¢
)\ (







S
=
N

=
o
3
=

Trans. Wis. Acad. Sci.

Waterloo Quartzite Area.

Buell.







Trans Wis. Acad. Sei. Vol. IX , Pl. 1X.

Buell. Waterloo Quartzite Area.







NOTES ON CLADOCERA. TIIIL.*

By E. A. BIrGE, Professor of Zoology, University of Wisconsin.

"A.  On a Collection of Cladocera jfrom Central and Northern
Wisconsin and Northern Michigan.

In the summer of1892, T made a short collecting trip through
central and northern Wisconsin, occupying the last days of
July and -the first of August. Earlier in the same season I
visited ‘Green lake and made collections supplementing the
pelagic material kindly given me by Prof. -C. Dwight Marsh, of
‘Ripon ‘College, Wis. In Aungust, 1893, I collected Cladocera in
Washington Harbor, Tsle Royale, Michigan, and in -Gogebic
lake, Mich. During the same season' Mr. L. S.Cheney, of the
University of "Wisconsin, collected for me in northern ‘Wiscon-

- 8in, but his-material, -except that <from lake V1eux Desert, has
not yet been thoroughly -studied.

My thanks -are .due to  Hon. Philo Dunmng, the former

- president of the “Wisconsin Fish Commission; and -to-Gen. E.
E. Bryaat, its present head, for securing me 'free transporta-
tion on these excursions; and to the -officials ‘of the Chicago,
Milwaukee & St. Paul Railroad, and of the Milwaukee, Lake
Shore.& Western Railroad -for -transportation furnished.

‘The -central ‘Wisconsin collections were made from lakes
Winnebago, Butte des Morts and ‘Green, and also from ponds
and marshes at Necedah and New Lisbon. Pelagic material has
also been given me by Prof. Marsh-from lakes Puckaway, Buf-
falo and Rush, but this, so far as examined, has shown little of
interest.

In northern Wisconsin I visited *Rhinelander, collecting in

*[The preceding articles.of :this.series were.published in -the Transac-
tions of this Academy, vol. IV, 1878, and vol. VIII, 1891.
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lake Julia and in marshes; lakes Tomahawk and Kawaquesaga in

Oneida county, Pioneer and Twin lakes in Forest county, and
Ashland and Bayfield harbors on Lake Superior. Mr. Cheney coll-
ected in lake Vieux Desert on the line between Michigan and
Wisconsin, and I have visited lake Gogebic in Michigan and
have received material collected at Watersmeet by Prof. C.
R. Barnes. :

Collections were also made at numerous other points in north-
ern Wisconsin, among them Goodnow, Harshaw, Hixon and
Tomahawk on the Valley Division of the C. M. & St. P. R. R,,
Lac du Flambeau, Woodruff and Bolton on the M. L. 8. & W.
R. R., but-they did not show any species not included in the
lists from the lakes where more careful work was done.

The lakes in which I collected differ considerably in charac-
ter. Lake Winnebago is a large sheet of water, about thirty
miles long by fourteen in width. It is very shallow—nowhere
over twén’cy to twenty-five feet deep. At the place where my ‘
collection was made—about eight miles north of Oshkosh—the
lake yielded a great -amount of pelagic' material and but little:
from the shore waters. Anchistropus minor is the only rare-
species found here. Lake Butte des Morts was visited only at
the end nearest Oshkosh. The collection from this lake as well
as that from lake Winnebago can not represent their fauna at
all adequately. 4

Green lake near Ripon has been thoroughly studied by Prof.
C. Dwight Marsh so far as its pelagic Copepoda are concerned.
Its physical characters are described by him in a paper pub-
lished in the Transactions of this Academy, vol. VIII, p. 214.
The lake is over 200 feet in depth. It afforded very few pe-
culiar forms. Pleuroxus nanus was found here and this is the-
furthest point to the south at which it has been found. If
further study shows this species to have a wider southern
range, the Cladoceran fauna of the lake will not differ [rom
that of the shallower lakes in the same region.

Collections were made at Necedah and New Lisbon from
streams, ponds and marshes. Latonopsis australis was found
at the former place, the only locality where it has been found out-
side of Madison.



Where Collections were Made. R ird

‘The most important collection of the excursion was made at

Minocqua in lake Kawaquesaga. This is a very irregular sheet -

of water, whose numerous shallow bays are filled with an
-abundant growth of Utricularia and other water plants. Its
depth is not over thirty feet in any place which I visited.
Thirty-nine species of Cladocera were found here, the most re-
markable being the new species, Bunops scutifrons and Chydo-
rus faviformis. ~Here, too, Acantholeberis "curvirostris and
Streblocerus serricaudatus were found for the first time.

The other lakes examined in northern Wisconsin were Julia,
Tomahawk, Twin, and Pioneer. They are much alike in
character. T}iey are twenty to thirty feet deep, rather

regular in outliné, at least in the parts visited. The bottom -

is sandy, the shore abrupt with little marsh and few water
.plants. Rushes grow in the shallower parts but usually
spring from the sand, so that the conditions are not the best for a
large variety of Cladocera. Holopedzum gibberum was found in
only one of theée lakes, lake Julia at Rhinelander. Leptodora
hyalina did not occur at all, although it was looked for. The
species has however been found in the same region at Waters-
~meet, Mich., so that no conclusion' as to its distribution can be
drawn from its absence in these cases.

Gogebic lake, Michigan, is a large lake about fourteen miles long

" and two to three in width. It is shallow,being only about twenty-

two feet deep at the southern end which was the part I visited.
Into this end the Slate river flows and there is an abundant
growth of weed. There are many littoral species, and as the
lake is so long and so much exposed to the wind, the pelagic
species are mmgled with the ljttoral fauna. Here was found a
remarkable va.rlety of D. hyalina, whose crest resembles greatly
that of D. intexta, Forbes. In this lake were found the rare
forms, Anchistropus minor, Birge, Chydorus rugulosus, Forbes,
Chydorus faviformis, Birge.

Pelagic collections were made at Ashland and Bayfield, Wis.
Nothing of especial interest was found except Holopedium gib-
berum at Bayfield and a single specimen of Macrothrix rosea at
the same place.
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Wa’shi‘ng‘ton Harbor, Iste Royale, was carefully examined.
There was-a very scanty pelagic fasuna. This was true of all
places where I dredged on the north shore of Lake Superior. In
the shallows at the head of the harbor were found Drepanothrix
denitat, in large nhumbers (not previously found -except at
Madison), Alona falcdta, Chydorus rugulosus, ‘Pleurorus nanus.

In the following table /'denotes that the species was found in
the littoral Wateré; P, that it is pelagic; m, that it was found
in marshy waters.

Table showing the species of Cladocera collected in central Wiscon-
sin and northern Wisconsin and Michigan.

l

des
Morts.
New Lisbon'.||

| Winnebggo.

l Necedal.

| Rbineladder. |
|‘ Tomahawk.

| Mivocqud,

l Vieu® Dégerf |

=Y

1§We

_ ] Isle Royale.
l Goééﬁic,

HoLoPEDIIDZE.
Holop«admm gibberum,

Sipipz.
Sld?VI crystallina, O. F.
Daphnetlta drachyuia,
Liev. .............
Daphnella Brandti-
ana, Fisch ..
Latona setifera, O.'F.
M
Latonopsis occident—
alis, Birge ..
DAPHNIIDZE.
Szmocz’phalus vetutus,
0. F. M
Simocephalus serrula-
tus, Koch

Simocephalusrexspino:
sus, Koc .

Ceriodaphnia reticu-
lata, Jur........ .

Cemodaphma, pulch— ’
‘ella, Sars .. .

Ceriodaphnia consors,




List -of S}oecz'es.

3

Butte des
Morts

Wihilgbdgo.

| Greeti.

| Necedh.
New Liston.
Julia.

[ Rhiitielunder.

' DapaNIIDAE —Continued.

Ceriodaphnia quad-

rangula, Sars.....|....|...

Ceriodaphnia lacus-
tris, sp. nov ..... 1

Scapholeberis mucron-
ata, M

Daphnia pulex, var.
pulicaria, Forbes

Daphnia hyalina, Ley-
dig.. ..... PN e
Daphnia Kahlbergien-

sis. var. retrocurva
and intexta,

Forbes ............ P

Daphnia Kahlbergien-
sis, var. breviceps,
var. nov .

MACROTHRICID A,

Lathonura rectiros-
tris, O. F.

b el
Macréthrizrosea, Jur.|....[.... ...

Drepanothrix dentata,

Eurén.... . . ....[....

Ophryoxus gracilis,Sars’....|....|....

Bunops-scutifrons, sp.

DOV iioveens vavennn N R

Streblocerns serrica-
datus, Fischer.....

Acantheéleberis . curvi-

Ip

rostris; 0. F. M....|....|...

Ilyocryptus. lomgire
mis, Sars

BosMINID A,

Besmma, €pl......... P

LYNCEIBE.

Eurycertuslamella-
tus, O. F. M....... ....

Ip
Besmina.cormatta, Jur.|....|....|....]....]...

B

| Tomadkidwk.

—

| Minbeqtis.

Twin.

Pioneer.

| Ashland.
Bayfield.

Isle Royale.

Vieux Desert

ol

1S P R I - PN U PO PO N

1p

sose

l Gogebic.

-

Ip

.1p
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Ly~cEmn&—Continned.
Alona quadrangu- :
1aris, O, Fa M.ov | 1 {ees foeefon oo | e o] e

Alona affinis, Leysig..| ...[....Jccoym {m | t{m}|....] 1]....] 1 1], 1
Alona lineata, Fischer | ...[...[m | . .lo..| 1/m|p| 1|1 R
Alona guttata, Sars...{....|. 1|....|. m|.. m 1] 1 [ B T RN PN
Alonacosldta,Sars... 1] 1m{m m| I/lm|m;{ }{m ..

Alona lepida, Birge...| ..|....|-co-foo]oc]ee]oec | P o] el ] L] L
Alona falcata, Sars. .. ) 1
Alonellarostrata, :

Koch.... ......... JORN PUUR ERRTS EETTI PPN PP B RS U T DR DRI IR DR PR S |

Mo:nospilus tenuiros-
tris, Fischer ., ...|....| ...|----l.... ] il oy p g m ]l 1. 1

Graptoleberis testudi-
naria, Fischer. ....[....1.. .| 1|lm ... 1]....{1lpl ... |m 1).. .1 ..q.... 1

Dunhevedia setiger, !
Birge .......... .. SO O NS ) VRN T PPN PP EET PN P PO EUrs [N ) it
. Pleuroxus denticula- ’
tus, Birge.... ... l1lmm| m|{m|p|{m|pj| 1].... 1|........].... 1
Pleuroxus gracilis, Hu-|
dendorff, var. uni-
dens, Biige........ o e, Mmoo m ] L 1
.-
Pleurozus exiguus,Lillj|....|....[....| m | m m . AN
Pleuroxus excisus, .
" Fischer.......... DN PO PPN P IR I+ N RS IS 1 I U IS DO DR PO -

Pleuroxus procurva-| 1| m 1 m|....0....] «..jmp| Ijm| 1]mj...[|.... 1
tus, Birge.......... :

Pleuroxus  manus,
Baird..............

Pleuroxus hastatus,
) TR ceefere-/m im P 1
Anchistropus minor,| . .
Sp. NOV........... PN R B PR P FUUN U BN DU DN POUDS SN PN PN B 1

Chydorus rugulosus,
Forbes. .. ....... o oo e e e e e Y

Chydorus faviformis,
SP. DOV............ DN PRI PN DR DTN B U PO DO B B I s B DAUDR ISP DU R 1

Alonopsis  latissima,

Acroperus leucocepha- .
lus, Koch.......... e mm fm i mimpim | 1| ...f 1].... 1
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LynNcepz£—Continued.
Zamptocercus rectiros-
tris, Sehdl........ RS p| 1 1 1
POLYPEMHIDZE —
Polyphemus pediculus,
DeGeer............ 1]. 1({m m 1 pl
LEPTODORIDZE —
Leptodora  hyalina,
Lillj ....o........... pl{p| p|. 'I .. P
The total number of species and varieties in the foregoing
list is sixty-three, distributed as follows:
Holopediidee ........................cooeee. 1
Daphniidee............. ... oL . 16
 Macrothricidee. ............ ... ... oLl 9
Bosminidee. ..................... e e e, 2%
Lynceidee. .. ............... PR e ettt et 28
Polyphemidee. ..o co oo oo e
Leptodoridee. ............ 1
63

It is not impossible that the forms describea as Daphnia
Schoedleri, Sars, and D. pulex, var. pulicaria, Forbes, are really
the same. More than two varieties of D, Kahlbergiensis, Schdl.,

might 'have been enumerated, and almost every lake has its
own variety of D. hyalina, Leyd. Among the Lynceide the
several varieties of Chydorus sphericus were noted but their
distribution was not determined. These were the forms, C.
ceelatus, Schil.; punctatus, Hellich; nitidus, Schdl., and minor,

* Besides several unidentified forms.
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Lillj. Daphria minnehaha, Herrick, and Pleuroxus trigonellus,
O. F. M., were also found at Tomahawk, Wis. There have,
therefore, been collected from central and northern Wisconsin
a total of sixty-nine species and varieties, which in most Euro-
pean lists rank as species.
The following species in the list are new to science:
Ceriodaphnia lacustris, sp. nov.
Daphnia Kahlbergiensis Schdl. var. breviceps, var. nov.
Bunops scutifrons, gen. et sp. nov.
Anchistropus niinor, Sp. nov.
Chydorus faviformds, sp. nov.

The following species are new to the United States:
Stmocephalus exspinosus, Koch.
Ceriodaphnia quadrangula, Sars.
Streblocerus serricaudatws, Fisch.
Acantholeberis curvirostris, 0. F. M.
) \ Alona falcata, Sars.
/ Alonella rostrata, Koch.
Pleuroxus hastatus, Sars.
Acroperus angustatus, Sars.

The following species are new to ‘Wisconsin:
Daphnia pulex, var. pulicaria, Forbes.

Monospilus tenuirostris, Fisch.
Plewroxus nanus, Baird.
Chydorus rugulosus, Forbes.

The following species and varieties have not as yet been
found in southern Wisconsin, although no doubt many of them
will be -discovered there:

Daphnia Kahlbergiensis, var. breviceps, Birge.
Acantholeberis curvirostris, O. F. M.
Alona faleata, Sars.
Alonella rostrata, Sars.
Monospilus tenuirostris, Fisch.
Pleuroxus nanus, Baird.
Pleuroxus hastatus, Sars.
Chydorus rugulosus, Forbes.
Chydorus faviformis, Birge.
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Several species were not found north of central Wisconsin:

Seapholeberis aurita, Fisch.

Pleuroxus exiguus, Lillj.

Dunhevedia setiger, Birge.

Alona quadrangularis, O. F. M. ‘
Without doubt the range of many of these will be extended by
- further study. A striking-example occurred just as this paper
was going to press. Macrothrixz rosea, Jur. was not found in
northern Wisconsin, although abundant in the centre of the
state and although it was especially sought. - Finally a single
specimen was found in a pelagic collection from Bayfield at the:
extreme north of the state

A considerable number of species have been found in southern
Wisconsin, whose range has not as yet been extended to the
northern part of the state. These are:

Moina affinis, Birge.

Moina flagellata, Hudendorff. *
Ceriodaphnia megalops, Sars.
Scapholeberis obtusa, Schdl.
Daphnia pulex, De Geer.
Daphnia microcephala, Sars.
Daphnia lohgiremis, Sars.
Tiyocryptus sordidus, Liev.
Bosmina longicornis, Schdl.
Bosmina bohemica, Hellich.
Leydigia quadrangularis, Leyd.
Alona tenuicaudis, Sars.
Alonopsis latissima, var. media, Birge.
Camptocercus macrurus, O. F. M.
Camptocercus biserratus, Schdl.

Adding these to the former list we have a total of eighty-
four species and varieties known to exist in Wisconsin. Of
these varieties it may be said that nearly all of them are recog- .
nized as species in standard lists of European Cladocera and in
comparing the fauna of Wisconsin with that of any other country,
most of them must be counted as species.
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The list of Wisconsin forms has now become so great that it
is not premature to compare our fauna with that of European
countries. The following table will show the number of species

reported from various countries as compared with the Wisconsin
list: '

) o4 . .
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Holopediide. ............. 1 1| 1 1| 1
Sididee................n.. 4 3 4 | 5 5
Daphniidee...... ......... 39 | 36 | 19 | 24* | 24
Macrothricide. . .......... - 6 6 | 11 | 10
Bosminidee......... ...... 5 5 7 15 4t
Lynceidee................. 37 47 31 40 | 38
Polyphemidee.............. 1 1 6 8 1
Leptodoridee.............. 1 1 1 1 1
Total...oovvevr oune.. 96 | 100 | 75 | 105 | 84

* Besides numerous varieties.
1 And several undetermined species.

In comparing the above lists the fact must be noted that
Hellich’s list for Bohemia and Daday’s for Hungary both con-
tain a large number of species of the genus Daphnia. Hellich
gives twenty-four species of this genus and Daday enumerates
eighteen. Many of these are of doubtful value. A certain por-
tion of them can be fairly set against the varieties of that
genus included in my total. But after making all deductions
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~ of that sort T have no doubt that the number of the species of
that genus which are found in temporary pools is smaller here
than in Europe, as the rainfall here is so much less. Sars,
who has described so many species of Daphnia, reduces the

total number for Norway to nine in his latest list. My list in-

cludes eleven species and varieties of this genus, and the num-
* ber should be reduced about one-half in order to compare it
fairly with Sars’ list.

Norway ‘on the other hand furnishes fifteen species of the
genus Bosmina. This genus has yielded me only four species.
I have a large amount of material, embracing certainly several

- species, but in the absence of recognizable descriptions and fig-

ures of European forms, I hesitate to describe them. Sars also

enumerates eight species of Polyphemida, which family in Nor- .

way shows marine as well as fresh-water species. If we omit
these two families from the comparison between Norway and
Wisconsin, we shall find for Wisconsin eighty-one species and
varieties. and for Norway eighty-two species. If we take
" from Wisconsin’s list the varieties of the genus Daphnia, we
shall be able to compa.re the lists: on a fair basis and may
reckon the number of the known species at about seventy-six.
This number is so nearly equal to that found in Norway, whose
Cladocera are better known than those of any other Buropean coun-
try, that it seems fair to compare the fauna of Wisconsin with that
of Europe in order to see how many species are common to both

~ sides of the Atlantic and how many are peculiar to America.

The following table shows these relations as I find them.
Column I shows the species common to Wisconsin and KEurope,
II the species peculiar to America, and III the varieties peculiar

to America:
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L I | 1L
Holopediidae .................. S 1 0 0
Sidid. . ..oeiiieeeee | 41| 0
Daphniides. ... ................... 16 | 4 | 4
Ma_qfofhrieidae ............... Ceeen 8 1 0
' Bosminide ...ovr oo SR 4 0 | o
* Lynceidee.. .. ... e 29 7 2
Polyphemide.................... 1 0 0
Lepfodoridae.;..; ................ 1 , 0 1 0
‘ Total............. e, | 64 13 6

Besides these enumerated in the table, one species, Ilyocryptus
longiremis, Sars, is common to Wisconsin and Austraiia. It is
possible that the forms described in the second section of this
paper under the names D. microcephala and D. longiremis, Sars,
are really entitled to rank as independent varieties. If so the
totals must be ccrrespondingly altered. It is also to be ob-
served that Imhof has noted * but not described a new species
of Bosmina from Green lake, Wisconsin.

The facies of our fauna is even more European than these fig-
ures would indicate. American varieties of European species
need, of course, no comment. They are only slightly dif-
ferent ‘jrom the Euwropean form. The like may be said of
many of the Wisconsin forms considered as entitled to specific
rank. Many of them are very close to European species, as may
be seen from the following list:

*Zoologischer Anzeiger, vol xiv, p. 275.
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Moina affinis, Birge.

-Ceriodaphnia lacustris, Birge.

Ceriodaphnia consors, Birge.

287

EurorsE.

M. rectirostris, Jur.
C. hamata, Lillj.
C. laticoudata, P. B. M.

Daphria minnehaha, Herrick.  D. dentata, Matile.
Bunops scutifrons, Birge. B. (Macrothriz)
’ Daday.

A. elegans, Kurz.

serricaudata,

Alona lepida, Birge. »
Pleuroxus denticulatus, Birge. P. aduncus, Jur.
Anchistropus minor, Birge.

Chydorus rugulosus, Forbes.

A. emarginatus, Sars.
C. gibbus, Lillj.

Besides these, llyocryptus longiremis, Sars, is close to I. agilis,
Kurz; Latonopsis occidentalis, Birge, is closely allied with Sars’
L. australis from Australia. The genus has not as yet been
found in Europe. _

Pleuroxus procurvatus, Birge, and Chydorus faviformis, Birge,
do not seem to be closely connected with any other known species.

The forms of the genus Daphnia, described by Forbes under
the name of D. retrocurva, are the representatives in this coun-
try of the European D. cucullata with its varieties, especially
Kahlbergiensis, Schdl. Perhaps as all our forms are provided with
a pectinated caudal claw,. it would be well to make of them a
separate species. This would then probably bear the name D.
In any case the Wisconsin forms closely corre-
spond to those of Europe in nature and range of variation of
the crest of the head.

It thus appears from the list and comments that the fauna of
Wisconsin differs very slightly from that of Europe. No genus
thus far discovered here is peculiar to America, and only two
of our species lack a close relative in Europe or some other widely
separated land. ‘

kerusses, Cox.

So close is the relation between our species and
their foreign allies that we cannot doubt that more careful
study of the range of variation shown by the Cladocera will re- *
duce many of our thirteen peculiar species to the rank of vari-
eties.

In a recent paper on the geographical distribution of the
ii—4
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Cladocera,* M. Jules Richard concludes that less than one-half
of the species found in North America are peculiar to that ‘coun-
try, and that careful revision will reduce this proportion.” He
gives a list of species. found here, using as authority, apparently,
Herrick’s list in the Minnesota Geological Report for 1834.
This list contains a large number of species both from my
,paper of 1878 and from Herrick’s own work, which are unques-
tionably synonyms of European species. The real relation of
the fauna of the north central states of this country can not
differ very greatly from the proportions as given in this paper.

In his statement of conclusions to be drawn from the ob-
served facts of the geographical distribution of the Cladocera,
M. Richard expresses himself with great caution. Neverthe-
less, I think that he has gone somewhat further than the facts
warrant in even the following cautious opinion:

“Dans plusieurs parties du monde, on trouve des types spe-
ciaux, le plus souve'nt en tres petit nombre, et noyes en milieu
d’une foule de formes tres repandus. Nous avons en Europe:
Limnosida, Anchistropus, Corniger; en Afrique: Guernella,
Grimaldina; daas I’ Amerique du Nord: Pseudosida; en Austra-

‘lie: Latonopsis.”

My own observations show that two of the seven peculiar

genera enumerated are found in Wisconsin. Anchistropus and
Latonopsis are represented here by species very close to the
Australian and European forms respectively. I have little doubt
that Limnosida will be found by careful study of our northern
lakes. If not, it will be the only European species of Sidide
which is not found in this country. Cormiger is a salt water form
of the Polyphemidee from southern Russia. No studies have been
made in this country in corresponding latitudes which will
warrant the assertion that the genus is not found here, and the
same statement may be made regarding the other genera men-
tioned by M. Richard.

The facts so far as known to me justify the expectation that
all genera of Cladocera are intercontinental in their distribu-

*Qur la Distribution Géographique des Cladocéres. J. Richard. Re-
ceived October, 1893, as a separate reprint from a Russian journal, but
without name of journal or date of publication.
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tion.  There probably are exceptions to such a rule, but it is
still far too early and our knowledge of the group is far too de-
fective to warrant us in naming this or that genus as confined
1o one continent?

One further fact mentioned by me in an earlier paper has not
been sufficiently considered in connection with the geographlca.l
range of the species of Cladocera. This is the wide geo-
graphical area over which the species may be found, coupled
with a very irregular distribution in that area. As a good
example of this fact may be mentioned Anchistropus minor,
described in the second part of this paper. A single specimen
of this species was found by me in lake Wingra in 1890. No
second specimén could be discovered although several days were
devoted to the search; nor has another individual been seen
from this locality in the course of the three years which have
Passed since the first one was seen. Another single individual
was found in Lake Winnebago in 1892 and again I was unable
to find another even after most careful dredging in the same
place where the first was found. Finally I found the species
* fairly abundant at Isle Royale. It can not be doubted that
Anchistropus minor occurs widely throughout the state of Wis-
- consin and yet it is so rare or local in its distribution that it
‘seems a mere matter of accident whether or not it is reported
from a given locality. This case is- paralleled by many -others
in the experience of every collector of Cladocera and illustrates
the need of extreme caution in declaring a species absent from
a region or from any given lake. My own belief is that most
species whose form is not very variable in the locality where
they are found, w111 have an intercontinental distribution. Ex-
ceptions will no doubt occur, but the presumption so far as the
facts are known to us, is in favor of a wide area of distribution

rather than a smaller one.
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B. On new or rare species of Cladocera chiefly from Northerr.
Wisconsin. .

MOINA AFFINIS, Sp. NOV.

Plate X, Figures 1, 3, 5, 7, 8, 12, 13, 14

Temale.—The head closely resembles that of M. rectirostris,
Jur., being somewhat rounded anteriorly, having a deep de-
pression above the eye, and being without an angle on the ven-
tral margin posterior to the antennules. As seen from above,
the head is-rather long and narrow and shows the supraocular
depression very distinctly The outline of the sides of the
head is slightly concave in the middle and the sides round over
evenly into the anterior margin. The valves are fringed on the
margin with setee more closely set than in M. rectirostris, and
are marked by transverse, anastomosing lines, giving an ap-
pearance to the shell somewhat like that of a Sémocephalus.
These markings can be seen when the shell is examined un-
covered and without water, and also, by careful manipulation,
under a cover-glass. These strise_resemble those of I Litlje-
borgii, Schdl. as figured by Lilljeborg, (’53,* p. 38, pl. 11, f. 4f.),
and. still more closely those of M. propingqua, Sars, as described
and figured by him. (’85, p. 31, pl. VI, £. 1)

The structure of the legs agrees exactly with that of M. rec-
tirostris, as described by Gruber and Weismann. (’77, p. 70-72.)

The post-abdomen has a relatively long post-anal portion,
which is armed with 9-11 serrate teeth and a bident longer
than the adjacent tooth. The caudal clawsshave a pecten of
12-15 teeth at the base and are denticulate.

The ephippium contains one egg whose long axis is- parallel
to that of the body. The ephippium is densely reticulated over
its entire surface.

The antennules are of moderate size, being apparently some-
what smaller than the figures of M. rectirostris would indicate
for that species. The usual anterior sense-hair is placed a

* For full titles of papers, see the list at the end of this article.
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little proximad to the middle and its length is about one-half
that of the antennule. The antennules are fringed on the pos-
terior side by a dense growth of very fine hairs, visible only
with a high power of the microscope, but easily disclosed by
treatment with osmic acid.

The antenna resemble in general those of M. propinqua.

Transparent, with sometimes a tinge of violet.

Length, 0.8-1 mm. Height, 0.4-0.5 mm.

Male—The male is about 0.3-0.6 mm. in length, and agrees
in structure with the usual type of the males of this genus.
The antennules are modified into powerful claspers. They are
broad at the base in the antero-posterior direction and are in-
serted near the vertex, so that the head projects but little be-
yond them. They afe geniculate, the angle occurring about
1-5 of the length from their insertion. At the bend are two
sense hairs, one short and stout and the other long and slender.
There are four hooks at the distal end of the antennule.

The first foot has a hook and is without a flagellum.

The spermatozoa are spherical or oval, and never have radiate
Pprojections of protoplasm. '

This species is evidently close to the European M. rectwostms
Jur. I have been somewhat in doubt as to the specific distinct-
ness of the form, but on the whole I have thought it best to
- give it a separate name, although recognizing the nossmlhty'
that the range of variation of M. rectirostris will be found great
enough to cover this form. It is clear that M. rectirostris, Jur.,
of Europe, M. propinqua, Sars, of Australia,and M. affinis are very
closely allied species. They agree in general form, color and
size. All have an ephippium with one egg, and a head with
supra-ocular depression. All agree in number and structure
of the anal teeth and in the size of the bident. The legs prob-
ably agree in structure. Those of M. rectirostris and M. affinis are
alike, but Sars says nothing specific of the structure of those
of M. propinqua and does not differentiate the European species
M. rectirostris and M. brachiata. '

The males of the three species agree in general form. They
have the bend of the antennule proximad to the middle of its
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length and have two anterior sense-hairs. The first leg lacks
the flagellum.
The following differences are found:

M rectirostris. M. propinqua. M. affinis.
EPHIPPIUM, smooth in center, smooth in center, reticulate.
TERMINAL CLAW,  pectinate, not pectinate, pectinate.
VALVE, smooth orfaintly reticulate, anastomosing str’se, anastomosing striee
ANTENNA, smooth, villous, villous.
MALE ANTENNULE, bend close to middle, bend close to middle, bend near head.
TERMINAL HOOKS, SiX, three, four.
ZOOSPERM. radiate, spherical, _ spherical.-

In view of these differences I have decided to consider this a
separate species. 1t is certainly as distinct as is M. propinqua
and as species of far-distant countries are so nearly allied it
becomes necessary to mark every differ8nce in order that
students may note the extent of variation. No doubt later re-
visers of the genus will reduce the number of species. -

This species is of common occurrence in Wisconsin and has
probably been’ found elsewhere in the United States. The de-
scriptions given by Herrick and others are not in sufficient
detail to enable one to decide whether the form found was this
or the regular M. rectirostris. )

The species occurs in muddy pools and similar localities after
the regular custom of Moina.

MoINA FLAGELLATA, Hudendorff, variety.
Plate X, Figs. 2, 4, 6, 9, 10, 11.

This species appeared in a muddy pool in Madison in July,1892,
and in June, 1893. The specimens included males and females
with ephippia. These specimens closely resemble the elaborate
description given by Gruber and Weismann for this species
under the name of M. paradoxa (77, pp. 82, ff). There are some
differences which would warrant the separation of the American
form as a distinet variety if they should be found constant in
specimens from other localities. These are: 1. The shell is
marked with striee, much as in M. «ffinis, Birge. These can be
easily seen in clean individuals even under the coverglass.




b

Simocephalus exspinosus. 293

Gruber and Weismann say of M. paradoxa “dass hier von einer
polygonalen Felderung durchaus keine Rede sein kann’’. 2. The
basal teeth of the caudal claw are sometimes, though not always,
larger than the others and thus give rise to a pecten. 3.
The head of the young female is covered with short. scattered
hairs. In this regard the species resembles M. banfyi, Daday.
(’88, p. 112, PL TII, fig. 1.); but in that species the hairs are
found all over the head and extend upon the carapace, while in
all specimens of M. flagellata, they are confined to the dor-
sum of the head. 4. The antennule bears posteriorly numerous
long fine hairs. These are not mentioned by any European
writer, but are not improbably present, as they are very easily
overlooked. .

The head of thg male projects greatly anteriorly and has no
supra-ocular depression. The antennules are angulated at about
“the middle of their length or a little distad of that point. They
bear 5-6 hooks on the outer end. The first foot bears a hook
and a long flagellum. ‘

Moina flagellata is readily distinguishable from M. affinis
at any age and in either sex. The differences between the
two species in the female sex are sufficiently striking to enable
me to determine the new form at the first glance, although
I had never seen it before and did not expect to find it in the
pool where it appeared, in which I had been accustomed. to
collect M. affinis. '

-

SIMOCEPHALUS EXSPINOSUS, Koch.

Typical specimens of this species, not before recognized in
America, have been found in collections from Green, Twin and
Pioneer lakes and from Ashland. I find in Madison specimens
resembling 8. vefulus in all respects except the macula nigra,
which is rhomboidal. I am doubtful whether to consider them
as belonging to S. exspinosus or not. The differences between
the two species in outline and serration of caudal claw do not
seem to be constant. At least, I find that the form of the
head of both S. vetulus and S. serrulatus is very variable. I
also see no constant difference in the caudal claws of S. vetu-

lus and 8. exspinosus.
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" CERIODAPHNIA LACUSTRIS, Sp. DOV.
Plate XII, Figs. 6, 7, 8, 9.

Female.—The head is small, greatly depressed and slightly an-
gulated in front of the antennules. The vertex bears numerous
small spines at the angle of the reticulations. The fornices are
very large, extending out in a broad triangular plate whose
apex is blunt and armed with three or four teeth. The valves
- are ventricose in the posterior ventral portion and the dorsal line-
is somewhat arched. They are not very strongly reticulated.
The posterior spine is well developed and stout. It is occa-
sionally divided at the tip into a right and teft part, but usu-
ally terminates bluntly with 2-4 teeth. The post-abdomen
is somewhat like that of C. reticulata, being 1o and narrow,
bearing 6-8 recurved anal teeth, which increase in size to-
ward the posterior end of the abdomen. The caudal claws are
long, recurved and denticulate. '

The eye is of moderate size and its numerous lenses project
far out of the pigment. The macula nigra is small and quad-
rangular in shape.

The antennules are short and rather thick. They are not
much longer than the sense-hairs which they bear. The ante-
rior sense-hair is placed near the apex of the terminal joint.
The antennee are small and slender.

The fornices in this species seem to exceed in size anything
before noted in this genus. The distance between the tips of
the fornices nearly equals the greatest breadth of the animal.
The spine is better developed than is usual in Ceriodaphnia.
The reticulation of the valves is more plainly marked than in
C. quadrangula, less strong than in C. laticaudata.

The supra-ocular depress.on is not deep, while the cervical
notch is deep.

The color is yellowish-transparent. The species is pelagic,
although single individuals may be found in the weedy margins
of lakes. It has been found at Madison, Minocqua, Tomahawk
lake, Twin lakes, and Rhinelander (lake Julia), all in Wiscon-
sin, and at Gogebic lake, Michigan. Length of female, 1-1.3

mm.
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Ceriodaphnia lacustris is perhaps most closely allied to C. ham-
ata, Sars (90, p. 36). That species has a similar form and habitat,
_but differs in the shape of the fornices, which are produced “in
spinam procurvatam, hamiformem, sat prominentem.” C.
hamata also lacks the spines on the head. C. punctata, P.
E. Mueller is also a pelagic species, and agrees with C. lacustris
in the structure of the head and perhaps in that of the post-
abdomen. The antennules, however, are far longer in C. punc-
tata, and the fornices are much smaller. (. pelagica, Tmhof
should also be a similar species but I have not been able to
refer to Imhof’s description. ‘

CERIODAPHNIA QUADRANGULA, O. F. Mueller.

Sars’ account of this species (’90, p. 36.) led me to look
carefully over my material from northern Wisconsin with refer-
ence to it. I conclude that the species is present. I find how-
ever, no really trustworthy figures of the species, and it is.very
difficult to identify it from the conflicting descriptions of vari-
ous authors. . Unquestionably more than one form has been de-
scribed under this name. There is clearly a form without a
pecten on the caudal claw and with no ungle in front of the an-
tennule, and another similar but with such an angle. I have
called the first form C. quadrangula and the second C. pul-.
chella, but am not sure of my identifications. ’

DAPHNIA PULEX, var. PULICARIA, Forbes.

Plate XII, Figs. 1, 2, 3, 4, 5.

A pelagic species of Daphnia, found in several localities,
seems to belong to this variety, described by Forbes (’93, p.
242, pl. XXXVII, fig. 1). This species agrees in general with
D. pulex, but is transparent and is found in the open water of
of lakes and not in muddy pools. A species very close to it is
present in temporary pools at Madison. This also differs in
color from the typical D. pulex. Although dirty it lacks the
yellow tint characteristic of the true D. pulex. In some lakes
a species was found which seemed more closely allied to D.
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Schoedleri, Sars. It is not improbable, haweirer, that both spe-
cies are varieties of the same form. The figures show, besides
the head of the male, the post abdomen and caudal claw of the
female, and two characteristic types of outline of the head of
the female.

DapraNIA KAHLBERGIENSIS Schdl., var. BREVICEPS, var. nov.
Plate XI, Figs. 1, 2, 3, 6.

Female.—The animal is hyaline and the macula nigra is want-
ing. The species thus belongs to the section Hyalodaphnia of
Schoedler. The head is small, rounded in front and has a nar-
row crest. The rostrum is small, but always projects beyond
the sense-hairs. The valves are broadly oval in form and are
faintly recticulated. The spine is slender and of moderate
length. The first and second abdominal processes touch and
are slightly united at the base. The post abdomen has the
form characteristic of the section Hyalodaphnia. It bears 9-10
anal teeth, which are recurved and decrease in size from the '
posterior end of the row. The caudal claws are provided with
the usual two teeth on their anterior (ventral) margin. They
have a pecten of fine teeth at the base, extending a little way
upon the claw. This is immediately followed by a second pec-
ten of 10-12 coarser teeth, which are longest in the middle.
‘Very fine denticles extend to the end of the claw.

Length, 1.4 mm., including spine of 0.3 mm., height, 0.7 mm.

The male was not found.

The length of the head is variable, but may be a little more
than one-fourth of the valves. Its anterior margin varies from
a form evenly rounded to one extending into a blunt point, as
is shown in the figures. The ventral margin of the head varies
from nearly straight to markedly concave, and the rostrum may
be merely a blunt, rounded termination or may be drawn out
into a well defined pointed, projection. The antenne are slender
and rather weak, not unusually long. When turned back the
ends of the setae do not reach the hinder margin of the valves.
The basal joint of the antennse extends beyond the anterior
margin of the head in some individuals and in others falls short
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of this margin. The variation depends rather on the form of
the head tha,n on the length of the anf;enna. Spines are found
on both the dorsal and ventral edge of the valves. Two em-
bryos were seen in the brood cavity. .

The antennary setee are, as usual, %%, and the basal seta of
the triarticulate ramus is about as long as that borne on the
next joint. In this respect this species differs from most of the
species of the section Hyalodaphnia.

In all specimens collected the tip of the spine was broken off,
but it could not have been much longer than the figure shows
it. The spine is slender and resembles that of D. microcephala,
Sars. The anal teeth are larger than is usual in the section
Hyalodaphnia. This variety represents, among the American
Hyalodaphnice, the Ruropean D. cucullata, Sars, or D, apicata,
Kurz. The anal teeth are more numerous than in the European
forms and the caudal claws are pectinate.

It is rather difficult to decide whether to call this form a spe-
cies or a variety. It is very different in shape of head from
any known American Hyalodaphnia and so far is undoubtedly
“entitled to specific rank. On the other hand KEuropean experi-
ence shows that the forms of the section Hyalodaphnia are al-
most indefinitely variable in the shape of the head and that the
most extreme forms show connections. It has therefore seemed
best-to-call-it a variety only. ’

This species was found at Tomahawk lake and at Twin lake,
Forest county, Wisconsin. It is a pelagic form and as the two
localities where it occurs are about thirty miles apart, it may
be looked_for in other lakes of this region. It was not found at
Minocqua, although Kawaquesaga lake, on which that town is
located, is continuous with Tomahawk lake.

DAPHNIA MICROCEPHALA, Sars. (?).
Plate XI, Fig. 13.

I have found in collections from lakes Geneva and Delavan,
‘Wisconsin, in material kindly sent me by Prof. S. A. Forbes,
of Champaign, Ill., a species which I refer to this species with
some doubt. D. longiremis, Sars., and this species occur to-
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gether in these collections 'in much the same way as D. Ayalina
and D. recrocurva are apt to do. Their numbers, however, are
more nearly equal, and in some bottles D. microcephala may be
th& more numerous. ‘ .

In general form this species closely resembles D. longiremdis.
The valves are perhaps somewhat more elongated, but still are
of a broadly eliptical form. The spine projects near the middle
of the shell and extends nearly straight backward. It is beset
with few and very small spinules. I see no difference between
D. longiremis and D. microcephala in these respects, although
Sars’ description indicates one.

The head is smail; its height is about one-half that of the
valves and its free projection is less than its height. It has a
slight keel on its dorsal side, which is wider, on the anterior
edge. Seen from the side, the head is usually evenly rounded
in front but occasionally there is a trace of angulation. There
is never an indication of a projection or spine. The ventral
margin of the head is straight and rounds over smoothly at the
posterior angle. There is practically no rostrum. The sense-
hairs of the antennule projeet below the ventral margin of the
head. ’

The antenna is moderately stout, having about the proportion
of that of D. hyalina. The seta of the basal joint of the ven-
tral ramus is about as large as.its fellows. The eye is of mod-
erate size and of the type seen in D. Ayalina, having a moder-
ately large amount of pigment. The material at command is
not so preserved as to show the other internal organs.

The postabdomen is long and slender. It bears about nine
anal teeth. The caudal claws have the usual two spinules on
the anterior ventral side and are denticulate. The first and
second abdominal processes are slightly united at the base.
The second process is about one-half as long as the first.
Length 1.3-1.5 mm., including spine. '

The descriptions of this species given by Sars and Hellich do
not quite agree. The former speaks of a small macula nigra
(’63, p. 22.) while Hellich (77, p. 37.) did not find that struc-
ture. He saw the species only once. Ihave been unable to see
the macula nigra, but the condition of the material is such that




Daphnia longiremis. ) 299

_a small one may easily be present. Sars now (’90, p. 10, 33.) T
regards the species as-a variety of D. galeata. 1 do not follow -
him in this as my material does not warrant the change. In-
deed I find it difficult to understand his later classification of
the species D. galeata and D. hyalina with their numerous

varieties,
DAPHNIA LONGIREMIS, Sars.

Plate X1, Figs. 4, 5, 7, 8, 9, 10, 11, 12.

There is only one description of European specimens of this
species, that of Sars (’62, p. 148.). . Schoedler (’66, p. 30.)
and Eyimann (’86, p. 42.) both take their descriptions from

Sars’ eriginal account, as also does Herrick (’84, p. 73.). Sars
in his later paper makes this Species a variety of D. cristate
(90, p. 10, 35.). '

Sars’ account is silent on some points of structure Wh1ch are.
quite conspicuous in my specimens, so .that I am not sure that
they belong to Sars’ species, but as they agree in general struc-
ture and especially in the great length of the antennze I prefer to
keep them here rather then to make a new species on doubtful
grounds. :

The specimens examined are pellucid and greatly compressed
laterally. The valves as seen from the side are broadly ellip-
tical. The spine is long, very slender, and inserted a little
above the middle of the valves and is directed somewhat
.dorsally. It is armed on the side with small spinules. These
extend along the ventral margin of the shell but do not go be-
yond the base of the spine on the dorsal side. The reticulation
of the valves is very indistinct, almost invisible in alcoholic
specimens.

The head is small, evenly rounded in front; the ventral mar-
gin straight, slightly convex or slightly concave. The rostrum
varies greatly, being in some examples a long, pointed nose, and
in others practically absent. The figures give a good idea of the
range of variation.

The antennz are very long and slender. When reflexed they
extend nearly to the base of the spine but never quite reach it.
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They are therefore probably somewhat shorter than in Sars’ spec-
imens. The basal joint always-projthé far beyond the head. Their
setee are not unusually long. The one borne on the basal joint of
the ventral ramus is short, only about one-half the length of the
others, but is never absent.

~ The post-abdomen is, as Sars says: “eidem in D. longispina sat
similis.” It is' long and slender with 8-14 anal teeth. The
caudal claws are denticulate and have two small anterior teeth.
The eye is small and the lenses pr,ojeét far out of the pigment.

The other internal organs agree with those of the section
Hyalodaphnia. From 2 to 6 young were observed in the brood
cavity. The male was not found. 4
Length of female, 1-1.5 mm., height, 0.6-0.7 mm. .
The species was found abundantly in material from lakes

Geneva and Delavan, Wisconsin, with D. microcephala.

BoSMINA OBTUSIROSTRIS, Sars, (?)
Plate XII, Figs. 10, 11.

A form identical with Sars’ speéies, or very closely allied to
it, was collected by Miss H. Merrill near Woods Holl, Mass., in
a pool in Fay’s Wood.

Female—Length, 0.6 mm. ; height, 0.43 mm.

The head in front of the eye is very protuberant, but in a
peculiar manner. The elevation passes gradually into the dorsal
outline but ventrally is bent abruptly in toward the antennules.
The ventral line of the protuberance in aged individuals makes
nearly a right angle with the anterior margin of the antennule.
The rostrum is nearly obsolete. The sense-hair is situated at
the point of attachment of the antennules. The antennules
are short, slightly curved, and in the adult show only very
faint traces of “joints” in alcoholic specimens. The sense-
hairs are about one-third of the distance to the tip. In young
specimens, still sexually immature, the antennules are relatively
long, strongly curved and show 12-14 joints beyond the sense-
hairs. At this time they are as long, absolutely, as in the
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adult. The oeular protuberance is much less marked and the
rostrum better developed.

The shell is plainly striate in the dorsal portion. The mucro
is long, directed obliquely downward and-in the adult is smooth.
In the young some specimens have it smooth and others have
two notches on the dorsal side. : .

The antenna in the adult is very short, hardly projecting be-
~yond the beak. The postabdomen shows two or three well-
marked rows of small teeth at the infero-posteal angle and a
pecten of 6-8 teeth on the caudal claw. The eye is of moderate
size and the lenses project but little beyond the pigment.
 The male was not present in the collection. .

Bosmina obtusirostris was first described by Sars ('62, p. 153,)
from Norway. Ithas since been reported from Lapland by Richard
(89, p. 5.), from Siberia (Tobolsk) by De Guerne and Richard.
(’91b, p. 234.), and by Poppe and Richard ('90, p.78.), as possibly
occurring in China. Sars ('90, p. 11, 40.), mentions it again
from Norway with two varieties, major and alpina. Bosmina
brevirostris, P. E. Mueller (’68, p. 97.), has been generally con-
sidered identical with B. obtusirostris, but Sars (90, p. 40.), re-
gards the two species as distinet.* Bosmina arctica, Lillj, is a
very closely allied species according to De Guerne and Richard.

It is of course very difficult to identify species of this genus
and I am not confident of the correctness of this identification
although it is evident that this species is very close to B.
obtusirostris. There is only one description of the species, that
given by Sars originally. This account agrees with my speci-
mens so far as it goes, but is rather brief, and no figures of the
species have been published. No description mentions the sin-
gular form of the ocular protuberance or the unusual position
of the teeth of the mucro in the young.

*Sars quotes the species as B. brevicornis P. E. M., but Mueller has
no such species in any paper known to me. B. brevicornis was described
by Hellich, *70, p. 60.
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Bunors,* gen. nov.
Plate XIII. Fig. 1.

The head is very small and extends anteriorly much as in
Drepanothriz. The forehead is flattened, somewhat kite-
shaped as seen from the front, and has a nearly hemlspherlea,l
elevation in the center behind which lies the eye. The. valves
are nearly round, compressed, crested on the dorsal margin,
and extend posteriorly into a blunt semicircular projection,
Ventrally the valves gape in front and about the middle of the
ventral margin are folded in toward each other. This infolding
continues to the posterior end of the margin. Its effect is to
enable the posterior part of the valves to touch each other and
so close the branchial cavity behind. The free edge of the
valves is fringed in front with long, slender, straggling hairs,
while posteriorly they are short and closely set. At the pos-
terior portion of the shell these hairs are apparently above the
margin, owing to the fact that the infolded portion of the valve
extends dorsally as well as toward the median line. The shell
bears hexagonal reticulations, miore distinct on the head and
in the ventral part of the valves.

The post-abdomen is broad, compressed and rounded as seen
from the side. It is divided by a notch into a pre-anal aund a
post-anal portion. The posterior, dorsal, margin of the pre-anal
part is convex and armed off the edge with 6-7 small recurved
teeth and on the sides with 2-3 rows of fine hairs. There is a
small but well marked abdominal process. The anal region.
bears 2-3 small teeth on each side. The caudal claws are
curved, stout and denticulate and situated on a small conical
_ terminal projection.

The antennules are long, slender and cylindrical, bearing an
anterior sense-hair, two pairs of posterior sense-hairs, and ter-
minal sense-hairs which number about 11 and are of equal length.
The antenna is of moderate length, slender and rather weak.
The setee are 3000-311. The basal seta is the longest but is

* fou Js, elevation and ©v, eye.
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not notably stout. All setee usually appear smooth but some-
times there are visible very fine teeth on the basal seta and
scattered hairs on the others.

The eye is of moderate size, as is the macula nigra. The lat-.
ter is quadrangular in shape. The intestine is straight and
there are no hepatic coeca. The first foot in the female has a
stronggppok.  The labrum carries a strong triangular process.

Two species of this genus are known, Bunops serricaudata,
Daday,* and the present form which I have called Bunops scuti-
frons, sp. nov.

The species are .distinguished by the fact that in B. serri-
caudata the crest is serrated posteriorly, while in B. scumfrons
the crest is smooth. Length 0.8-1.3 mm. ; height 0.5-0.8 mm.
transparent.

The species was found in lake Kawaquesaga at Minocqua,
in shallow water among Utricularia, and also in ditches near
outlet of lake Wingra, Madison. This species is the subject of a
separate paper in this volume by Miss. H. Merrill, of Mil-
waukee. For the detailed descriptioﬂ of the animal, reference is
made to this paper.

STREBLOCERUS SERRICAUDATUS, Fischer.

This species, hitherto not recognized in the United States,
I have found in a marshy pool at Rhinelander, Wis., in shallow
water at Minocqua, Wis., at Washington Harbor, Isle Royale,
and in collections from Quissett, Mass. It is thergfore probable
that it is widely distributed in the northern part of this country.

My specimens agree very closely with the descriptions and
figures of Matile (’90, p. 34). The antennules bear on the con-
vex side four strong sensory setz and have no cross rows of hairs.
On the ventral edge of the shell are numerous stout, stiff setz,
apparently immovable. Between these are others, more slender
and movable, which ordinarily project inward and so guard the
opening between the valves. The post-abdomen also agrees with
the description of Matile.

* Macrothrix serricaudata, Daday. (88, p. 105, P. 1T, f. 46-48.)
ii—5
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ACANTHOLEBERIS CURVIROSTRIS, O. F. Mueller.

This large species, not before recognized in the United States,
occurred in large numbers in a marshy pool near Minocqua and
at several other localities between that town and Tomahawk,
Wis.

All the European genera of Macrothricidee have now been
found in Wisconsin. They are represented by ten specieé, while
in Europe fourteen have been described, but no single country
has yielded more than nine. Of the ten, eight are identical with
the European forms. One species, Ilyocryptus longiremis, Sars, is
identical with an Australian form, although close to the Européan
I agilis, Kurz. Bunops scutifrons, Birge, is very close to B.
serricaudata, Daday. With this exception, all the European
genera which contain only one species are represented in this
country by the same species. Of European forms which might
be expected to occur in this country; there have not yet been
found Macrothrix hirsuticornis, N. and B., and Ilyocryptus agilis
and acutifrons, Kurz.

Macrothriz laticornis seems to be the most common European
form. In Wisconsin, M. rosea, in a form close to M. tenwuicor-
nis, Kurz, is by far more abundant. In collections from
Starkville, Miss., M. laticornis was present in great numbers
and M. rosea was absent.

Ophryoxus gracilis, Sars, is very generally distributed

through the state, as is Lathonura rectirostris, O. F. M.
Acantholeberis 1 have found only at the more northern stations.
I have neversfound it in southern Wisconsin although I have
looked carefully for-it. I hesitate to say, however, that the
- species is 1rot found here. In arecent paper I stated that Polyphe-
" mus pediculus is very rare in Madison. This had been true ever
since I began to collect, more than twelve years ago. But last
- season it appeared in great numbers in waters which certainly
did not contain it before. It is therefore not at all impossible
that a similar discovery may be made for Acantholeberis:

Drepanothriz dentata, Kuren, has been found only in lake
Wingra, Madison, Wisconsin, and at Washington Harbor, Isle
Royale, Michigan. It probably occurs in the region between
these points, which are separated by more than 300 miles.
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ALONA FALCATA, Sars.

Plate XIII, Figs. 9, 10.

This species was found not very rare in dredgings from shal-
-ow water in Washington Harbor, Isle Royale and in lake
Gogebic, Michigan. There are some minute differences between
my specimens and some of the European descriptions.  Sars’

- account (’62, p. 162,) is more like our form than are those of
P. E. Mueller (’68, p. 183,) or Hellich (’77, p. 95). Both of
these authors are less accurate in their account of the posterior
margin of the valves than is the original description of Sars.
There is a distinct dorso-posteal angle, and the margin is
sinuate. The infero-posteal angle is rounded and the teeth,
which number 1-3, are set, not on the margin but a little
within it. The cilia of the ventral margin are long, especially
at the anterior and posterior ends. ,

The post-abdomen is well described by Sars as- “crassum fere
teres.” The dorsal lower margin is carried almost parallel to
the ventral margin of the valves and the organ is used in loco-
motion somewhat as it is employed by Dunhevedia. .

ALONELLA ROSTRATA, Koch.
1878, Birge, Pleuroxus. acutirostris; p. 23, pl. II, f. 15.

This species was found at Minocqua, and more abundantly
from Isle Royale and also in collections from Easthampton,
Mass. It has not been recognized before in this county al-
though I earlier described it as a new speciec of Pleuroxus. Its
affinities are more nearly with Pleuroxus than with Alona. - The
single spine of the postabdomen is the chief character in com-
mon with Alona, while shell markings and beak are Pleuroxine.
I see no ground for including the forms with short beaks —

P. excisus and exiguus— in the same genus with this disﬁinctly
long-beaked form.
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PLEUROXUS NANUS, Baird.

This minute species was found in Greén lake, at Minocqua.
and New Lisbon, Wis., and at Isle Royale. It has been re-
ported from Minnesota by Herrick.

PLEUROXUS HASTATUS, Sars.
Plate XIII, Fig. 11..

A form which, on the whole, seems to me to belong to this
species was found in a marshy pool near New Lisbon, Wis. In
general shape and proportions it resembles P. gracilis, Hud.,
" and thus is much longer than high. In this respeet it differs
greatly from P. E. Mueller’s figure of P. hastatus, and in less.
degree from the figures and measurements of Hellich, Kurz
and Norman and Brady. Hellich is the only author who
gives dimensions of both height and length. His results are,
length, 0.55-0.6 mm., hight, 0.32-0.35 mm. My largest specimens.
measure 0.51_ mm. by 0.22 mm. They are nearly as long as those
of Hellich but only about two-thirds as high. In spite of this
difference I consider the species the same. The posterior mar-
gin of the shell has the same form as that of the European
specimens. The same is true of the size, shape and armature of
the postabdomen, the length of the beak and the proportions of
the antennules. \

European authors differ regarding the cilia of the ventral
edge of the valves. Kurz (74, p. 66) places them in the middle
only. Hellich (77 p. 102), figures them along the entire ventral
margin, only slightly shorter at the posterior end. Mueller ('68
p. 193, P. III, £. 25), apparently sees them about like Hellich.
I find that they almost but not quite disappear at the posterior

end of the valves, but are much the same as in most species of

Pleuroxus. _

The marking of the valves in alcoholic material consists of
striee anteriorly and obscure reticulations behind. In some:
specimens the posterior part of the valves seems obliquely
‘striated as in so many of the specigs of this genus.
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Material collected in 1893 from northern Wisconsin by Mr. L.
'S. Cheney contains specimens which leave no doubt of the spe-
cific identity of this form with P. Aastatus.

' CHYDdRUs FAVIFORMIS, Sp. NOV.
Plate XIII, Figs. 7, 8.

Female.—The form is in general similar to that of C.
spheericus. The sheil of the head and body is covered with deep
polygonal cells, formed by outfoldings of the outer layer of the
valves. These give the shell an appearance like a honeycomb,
whence the specific name. The postabdomen is broad, the end
* rounded and the anal projection large. There are 9-10 post-anal
teeth. The terminal claws are serrate and bear one basal tooth.

This species is transparent and yellowish. Length, 0.5-0.6 mm.

Found in shallow water in the lakes at Minocqua and at Twin
lakes, Wis., and in Gogebic lake, Mich. This remarkable spe-
cies was first seen at Minocqua, where cast shells were found
and afterwards living specimens in abundance. The main pecu-
liarity of the species is the development of the deep pits on the
surface of the shell. These are identical with the structures
occasionally seen in other species of Lynceidz;e. Leydig (’60
P. 224) says of Pleuroxus trigonellus: ¢Als etwas besonderes fiel
mir noch auf,-dass bei der Seitenlage des Thieres (und unter
starker Vergroesserung) auf der Woelbung des Kopfschildes sich
ein eigenthuemlicher, zarter, senkrecht gestellter Hautsaum hin-
zieht, ungefaehr auf der Mitte des Scheitels beginnend und bis in
der Herzgegend sich erstreckend. “

Schoedler ('63, p. 45.), noted the same fact. P. E. Mueller
(’68, p. 190.), observed the same structure in this species and
also in P. personatus, in which he figured it (P. IV, f. 23.), and
showed that it consists of hexagonal cells corresponding to the
reticulations. Kurz (’74, p. 68.), correctly explained and fig-
ured it in P. trigonellus, (P. III, £. 5). Hellich (’77, p. 104.),
noted it in P. trigonellus. Matile {'90, p. 54.), described the
occurrence of the “Cuticularsaum” in P. ¢rigonellus, personatus
and aduncus, and in Chydorus sphericus.
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In all these cases, which include all the references I have been
able to find, the cells are very shallow and their walls extreme-
ly delicate, so that they are hard to see. They thus differ wide-
ly in degree from the conspicuous cells of C. faviformis, which
are the most noticeable facts in its structure. The walls of the
cells stand at right angles to the surface of the shell, and as
this isnearly globular, the cells widen considerably toward
the exterior. The cells are smallest in the anterior part of the
valves just below the junction of the fornices, and their walls
are lowest at the same point. Here is the region where the
antennz rub against the sheil when reflexed. The largest cells
are in the dorsal posterior region, where they may be 0.07 mm. in
diameter and 0.05 mm. in depth. There is a row of smaller and
somewhat irregular cells along the line of junction of the shell
of head and body. ,

The cells are often inhabited by a species of Vorticella, which
when disturbed withdraws at once into the. protection of the
cavity. The animal is not as much overgrown with parasites
as would be expected from the structure of the shell, Indeed,
very little was noticed except the Vorticella. Probably the fre-
quent changes of the shell are the cause of this freedom from
parasites. In examining the material collectéd by the dredge,
far more cast shells of this species are found than of C. splioem’-
cus, while the proportion of living animals is the other way.
The post-abdomen and appendages show nothing peculiar. They
closely resemble the corresponding parts of (. sphericus. ;

Chydorus faviformis lives in shallow water in lakes in north-
ern Wisconsin. It was particularly abundant among a plentiful
growth of Utricularia near the southern railroad trestle of the
Milwaukee and St. Paul R. R., in the vicinity of Minocqua.

CHYDORUS RUGULOSUS, Forbes.

Plate XIII, Fig. 6.

A species of Chydorus apparently the same as that of Forbes
was found at Washington Harbor, Isle Royale. It is probably
also identical with Lilljeborg’s Chydorus gibbus (Sars, '90, p. 50).
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I do not know whether Forbes’ (’90, p. 712) paper was issued
earlier in the year than Sars’ or not. TIn any case both species
had been described by their author some years before the pub-
lishing of the papers referred to.

The shell is highest in the middle, “dorso medio distincte
angulato vel glbbo (Sars). “The anterior dorsal surface is
flattened, meeting the flattened valves at an acute projecting
angle, giving the shell a trigonal form like a beech nut”
~ (Forbes). This shape is best seen when the animal is viewed
obliquely from above. The posterior dorsal margin slopes
steeply down to the posterior margin, which it meets at a
rounded angle. The posterior margin rounds over into the
ventral. The marginal hairs are gtout.

The head is small, movable, and in many of my specimens
the apex of the beak was curved slightly forward. The macula
nigra is larger than the pigment of the eye, and is nearer the
latter than to the apex of the rostrum. I have not seen it
twice as far from the rostrum as from the eye.

The shell is reticulated with hexagonal meshes. I have been
unable to find the minute rugosities of which Forbes speaks.
The outlines of the regular meshes are sometimes resolvable
into minute elevations. = The valves are always somewhat dirty
and rough.

The- post-abdomen is large, broad, with 8-10 stout teeth. The
anal tubercle is large, forming an acute projection. The caudal
claws are smooth. Length, 0.5 mm. Height, 0.37 mm.

ANCHISTROPUS MINOR, Sp. nov.

Plate XIII, Figs. 2, 3, 4, 5.

In my former paper on the Cladocera of Madison (Birge, '91,
p. 380) I stated that “a single specimen was found in lake
Wingra, belonging to the genus Anchistropus, Sars, and appar-
ently not to the species emarginatus, Sars. It was accidentally
destroyed before it could be carefully studied.” Other speci-
mens have been obtained in dredgings from lake Winnebago,
near Oshkosh, and from Gogebic lake, Michigan, so closely re-
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sembling the sketches of the first specimen that the conclusion
regarding the distinctness of the species seems warranted afff it
is described under the above name. ‘

Female.——The general form is rotund, resembling that of Chy-
dorus. The head is large, movable, much depressed. The forni-
ces are broad and extend out into a broad, pointed flap of a ros-
trum, which can be closely appressed to the valves. . The dorsal
outline is evenly arched to the posterior margin which . is very
short, practically absent.. The posterior part of the ventral mar-
gin rounds over into the dorsal with only a slight break and is
fringed with somewhat straggling plumose hairs, longest in
front. As seen from below the valves touch about the middle of

" the ventral edge and are slightly separated at the posterior
part. They also touch each other anteriorly. In the middle
third of the length, the edge of each valve, instead of bending -
in toward the median line, is turned out, so that a rhomboidal
space is here left between the valves. Just posterior to the
center of the fold there is a sharp outfolding of the valve, form-
ing a groove whose walls are produced ventrally so as to
form a sort of curved hollow tooth. In the cavity of the larger
fold lies the first foot and in the tooth lies the spine of this
foot. ‘

The anterior margins of the valves are strongly convex, but
not so tumid as is figured in A. emarginatus by Norman and
Brady (’67, P. XIX, Fig. 4). This structure of valves and first
foot, which is characteristic of the genus, is less fully developed
in A. minor than in 4. emarginatus. In Norman and Brady’s
figure the outfolding for the spine extends far back toward the
posterior edge of the valve, and the spine is at least six times
as large as in my specimens, where indeed it was difficult to
discover it. The hook of the first foot is said by Sars to be
“validus.” Norman and Brady call it a “long, cylindrical fal-
cate process, denticulate on the edge, which is very conspic-
uous.” Innoneof my specimens was this true, but the hook is not
very large, nor was it conspicuously exserted.

The antennules are short conical, and bear the usual an-
terior sense-hair and cluster of terminal sense-hairs which are
about_equal in length. The antenns have £%§ setee and have no
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spines. - The eye is large, and the macula nigra is about one-
half as large. The process of the labrum is little developed.
The length of the animal is about 0.36 mm. The male was
not found. )

No species of this genus has been found in America before.
Herrick (’84 p. 118) speaks of a Chydorus-like form seen once
by him, which had several young in the brood-cavity. It could
therefore scarcely have belonged to this genus where there are
only two young. His suggestion that Anchistropus is possibly
a male Chydorus is certainly incorrect. ;

"ACROPERUS LEUCOCEPHALUS, Koch.

N

ACROPERUS ANGUSTATUS, Sars.

Both of these species appear in my collections, as = do
forms in some respects intermediate between them. I have long
been puzzled by the species of Acroperus found at Madison, as
it seemed to approach 4. leucocephalus in some respects and
A. angustatus in others. In 1892 I received specimens of the
genus from Cambridge and Easthampton, Mass., and collected
them in Green lake and at Minocqua and other points in
northern Wisconsin. All of the Massachusetts specimens are
typical 4. leucocephalus and entirely resemble the European de-
scriptions and figures. Spegimens from northern Wisconsin are
nearly typical 4. angustatus. The form from Green lake ap-
pears to have a higher cephalic crest than do those from any
other locality. In no case do I find the antenna quite as short
as is required by the description of Hellich (77, p. 80.).

In lake Gogebic and elsewhere both species occur together.
In such cases I have failed to find intermediate forms.

In the ordinary form at Madison the dorsal line is somewhat
arched, the posterior angles are less prominent than in typical
angustatus and the antennary sete reach nearly to the posterior
edge of the valves. In all these particulars they approach
leucocephalus, while in general form and in most other respects
they resemble more nearly angustatus and should probably be
ranked with that species.
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There is no constant difference between the species in size,
color or transparency. Hellich says that the striz are not so
closely set in angustatus as in leucocephalus. In my specimens
the reverse is true although the difference is mot great. The
figures of P. E. Mueller (P. III, f. 15, 18.) show the facts as I
find them. Mueller ('67, p. 169.) says of 4. angustatus ‘‘margo

ventralis * * % ¥

postrema parte glabra.” Hellich’s figure
of angustatus shows it ciliate to the tip. My specimens show

a similar arrangement.

The antennary sete in my specimens of 4. leucocephalus do

not quite reach the posterior edge of the valves when the an-
tennz are reflexed. In many specimens of A. angustatus they
are as long as in many individuals of the other species. The
crest of thelhead is very variable in both sexes. The post-ab-
domen affords no constant characters for distinguishing the
species.

On the whole there seem to be two fairly well marked forms
of the genus Aciroperus; but general shape and appearance are
the only means for discriminating them, as the characters re
lied upon by different authors for specific marks are not con-
stant. The straight dorsal margin, the short antenne, and
the position of the posteal teeth, are characteristic of A.
angustatus, but these structural features show considerable vari-
ation in the direction of the corresponding structures of A.
leucocephalus. : B .

MoNOSPILUS TENUIROSTRIS, Fischer.

This species occurred in dredgings from Twin lakes, Toma-
hawk lake, and lake Julia, Wisconsin. I have also received it
in collections from Easthampton, Mass., and Isle Royale, Mich.
Herrick reports it from Minnesota.

In all my bottles cast shells were far more plenty than ani-
mals. The cast shell shows clearly that the affinities of the
genus are with Alona. It is well known that the relation
of the shell of the head to that of the valves varies greatly in
the Lynceide. In Alona and allied genera, as Acroperus and
Camptocercus, the suture marking the junction of the shell of

3
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the head with that of the body follows the extension of9 the an-
terior edge of the valves and runs nearly perpendicular to the -
long axis of the animal. In Plewuroxus, Chydorus and allied
genera, this line runs far back toward the posterior end of the
valves. Monospilus belongs very plainly to the first group of
genera.
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EXPLANATION OF PLATES.

PLATE X.

Fig. 1. Moina affinis, Birge. Post-abdomen of female. X 175.

' 2 ¢ flagellata, Hud. Post-abdomen of female. X 175.
3 “  affinis. Antennule of male. X 150.
4. “  flagellata. Antennule of male. X 150.
5 “  affinis. Young female. X 65.
6 “  Jflagellata. Anterior part of female, showing
hairs of dorsum of head. X 65.

‘“  affinis. Male. X 65.
affinis. Reticulation of shell. X 250.
¢ flagellata. Head of female from above. X 65.
10. ¢ flagellata. Ephippium. X 65.
11. “  fagellata. Male. X 65. ,
12. ¢ affinis. Antennules of male from below. X 65. -
13. “  gffinis. Head of female from above. X 65.
14, ¢ affinis. Ephippium. X 65,
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. “ pulicaria. Head of male. X 160.
. “« pulicaria. Post-abdomen of female. X 40.
N pulicaria. Outline of head of female. X 40.
. Ceriodaphnia lacustris. Female. Small specimen.
X 65.
¢ lacustris, Birge. Anterior part from
above. X 65.
« lacustris. Head of female showing spin-
ules. X 175.
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PLATE XI. ~

Daphnia Kahlbergiensis, Schdlr., var. breviceps, Birge.
' Female. X 60.
¢ breviceps. Apex of post-abdomen. X 250.
“ breviceps. Head. X 65. .
5, 7, 8, 9. Daphnia longiremis, Sars. Various forms
of head. X 65. '
Daphnia breviceps. Head. X 65.
X longiremis. Female. X 6b.
¢ longiremis. Post-abdomen. X 100.
¢« . longiremis. TFemale from above. The an-

tennge in this specimen were shorter than

is usual. X 40.
« microcephala, Sars. Head of female. X 100.

-

PLATE XII.

Daphnia pulex, var. pulicaria, Forbes. Caudal claw.
X 250. o

¢ lacustris. Apex of post-ab‘domen. X 175.

Bosmina obtusirostris, Sars. Young. X 5.
6 « Female. X T5.
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PLATE XIII.

Bdnops scutifrons, Birge. Small female. X 65.
Anchistropus minor, Birge. Female from below. X 120.
“ ¢« Claw of first foot. X 260.

« ¢ Anterior part of valve. X 120.

“ ¢ Post-abdomen. X 260.
Chydorus rugulosus, Forbes. Female. X 100.

«  faviformis, Birge. Cast shell of young

female. X 100. '

¢ Javiformis. Post-abdomen. X 260,

Alona falcata, Sars. Female. X 100. ’
¢ « Sars. Head from below. X 100.

Pleurowus hastatus, Sars. Female. 65.







TVol. IX, Pl. X.

Trgns. Wis. Acad. Sci.

Cladocera.

Birge.







Trans. Wis. Acad. Sei. Vol. IX, Pl. X1I.

Cladocera.







Trans. Wis. Acad. Sci, Vol. IX, Pl XII.

Cladocera.







Trans. Wis. Acad. Sct. Vol.IX, Pl. XIII.







THE STRUCTURE AND AFFINITIES OF BUNOPS SCUTI-
FRONS, BiIRrGE.

By Harrier BeLn MEerriLr, M. S, Instructor in Biology, Milwaukee
High School.

This paper describes a member of the family Macrothricide
found by Professor E. A. Birge at Minocqua, Wis., in Lake
Kawaquesaga, July, 1892. It was recognized by him as the
type of a new genus, and is described in this volume (pp.
275-317) under the name of Bunops scutifrons. Numerous

specimens, preserved in alcohol, were given to me
with the request that I would study the anatomy
as far as possible and determine the relationships of the genus
to the other members of the family. The anatomy of the skele-
ton and appeﬁdages was especially desired, as Dr. E. Daday

de Dees in his Crustacea Cladocera Faunce Hungarice had de-
_scribed a closely allied species as belonging to the genus
Macrothriz, under the name M. serricaudata. Herrick also had
seen in Minnesota another member of the genus and described

itas Macrothricpawper.—It—was therefore mecessary to study —

the appendages carefully with reference to the corresponding
structures in Macrothriz and the other members of the family.

In July, 1893, a very few specimens were found at Madison,
and some notes were made on the internal organs, but lack of
time prevented a complete study of the internal anatomy.

DESCRIPTION.

Viewed laterally the general form of the body is round, (PL
X1V, Fig. 1). The height and length are nearly equal, the
length usually exceeding the height. The dorsal margins of
the valves are coalesced to form a strongly and evenly arched
keel or crest extending the entire length of the body. At the
posterior end, the crest forms a marked rounded projection

ii—6




320  Merrill—Structure and Afiinities of Bunops Scutifrons.

where the dorsal joins the ventral edge of the valves. The gen-
eral semicircular outline of the ventral margin is broken by a
slight concavity at its most ventral part caused by the curling
or infolding of the ventral edges of the valves. Viewed from
below, (PL. X1V, Figs. 2, 6), the posterior half of the ventral
edge of the valves is seen to be sharply inflected to form a right
or acute angle with ‘the main part of the valves, causing‘ the
valves to gape widely at the anterior part, even when the pos-
terior parts are tightly closed. The anterior ventral margin is
edged by long, smooth, straggling, movable hairs. Just in front
of the infolding is a space where they are short and feeble.
Along the infolded part they are short and densely set, and
cease altogether a short distance from the posterior end. At
the anterior part of the ventral edge of the shell, the hairs are
placed alternately in and out, but upon the bend, out only. On
the infolded part they point inward. The infolding of the ven-
tral edge sets the posterior hairs up a little, so that there is a
space between them and the apparent edge of the valves as
seen from the side. The valves are reticulated with hexagonal
meshes in the anterior portion. Similar reticulations are seen
on the head. The keel and posterior part of the valves are
smooth. '
HEAD.

Pl. XIV, Figs. 1, 4.

The head is small, triangular in general outline, and is very
short antero-posteriorly. It is shorter and smaller in propor-
tion to the size of the animal than in any other genus of the
family. It is not depressed and the rostrum projects forward.
The crest extends over the head about one-third of its length
and then widens out into a triangular area, which is continued
as a flattened rectangle to the end of the rostrum. This area
is thus somewhat kite-shape or shield-like in outline. Its edge
is formed by a strong ridge, whose lower part probably repre-
sents the continuation of the fornices. The general surface of
this area is depressed and the sides of the head are compressed
just behind the boundary line. This area I call the forehead. The
even surface of the forehead is broken by a very pronounced, al-
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'~ most hemispherical projection over the eye. The ventral margin
of the forehead is bilobed and continues vertically on each side as
a small flap, covering the insertion of the antennules. The ven-
tral margin of the head is deeply concave and passes into the
large labrum. Just above the labrum is a projection for the
attachment of the muscle of the labrum and a spine on each side.
The labrum consists of two parts, the outer a broad and trian-
gular projection, the inner smaller. The edge of the labral
projection is smooth.

The fornices are moderately broad (Pl. XIV, Fig. 5. ), cov-
ering the base of the antennz. They extend to the anterior
edge of the head, and disappear just before reaching the fore-
" head, which they join at the point where the trian‘gular passes
into the rectangular portion. Below the fornix, the head be-
comes thin from side to side, being thinner than the breadth of
the forehead, and very high ventro-dorsally.

GENERAL MEASUREMENTS OF THE ANIMAL.

Greatest height............... . ... ... 0.875 mm.
Greatest length. . ceeiriiiiieeieee.. 1,06 mm.
Perpendicular length from haft -organ .. ... 0.717 mm.
Forehead............................... 0.105 mm.
Diameter of boss over eye................ 0.07 mm.
IlUJU\;DLUlL UI UUBD R 0.627 Il
Length of setee on ventral edge.. ceee. 0,010 mm.
Triangular piece of labrum, length. ceeee. 0,122 mm.
Triangular piece of labrum, width........ 0.105 mm.
Diameter of eye........................ 0.052 mm.

APPENDAGES OF THE HEAD.
(A.) ANTENNULES.
Pl XIV, Figs. 4, 5.

The antennules are very long, almost as long as the branches
of the antenne, cylindrical, tapering slightly at the end. The
antennule forms a gentle compound curve, greatest at the
proximal end. It is much narrowed at the point of attachment.
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It is sparsely covered with fine, short spines, arranged im
‘transverse rows at the proximal end., but reduced to scattered
bunches and single hairs at the opposite end. At the terminal
end there is a circle of four or five small teeth, and from be-
tween these spring eight or ten delicate sense hairs of about.
uniform length. The tip of each sense hair is enlarged slightly
to form a knob. There are two pairs of sense hairs on the
outer side of the distal half of the antennule. The farther pair-
is situated about one-sixth the length of the antennule from the.
end; the other pair about the same distance from the first.
There is no distinction between the basal and terminal parts of
the hairs. They are curved, taper slightly, and are of about.
equal length. There is alsoon the proximal end very near the base,
a single sense hair which is about as long as the terminal hairs.
It is very stout at the base and tapers abruptly to a delicate:
hair. The basal is about half as long as the terminal part.

MEASUREMENTS OF ANTENNULE.

Sense hairs additional...................
Breadth ......... ... . i i,
Greatest breadth

Least breadth
Lateral sense hairs......

(B.) ANTENNZE.

Pl. XIV, Fig. 1.

0-0-0-3 .
Formula of setee, ———; of spines,
11-3

The antennz are of medium length and slender. The basal
joint is long and slender, projecting considerably beyond the
head. It isringed at the base, the rings extending less than half
the entire length of the joint. Along the dorsal side there is a
row of short, stiff bristles, running from the rings Jengthwise
to the end of the basal joint, and the tip has a few scattered
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hairs. On the ventral side is a single larger sensory bristle.
The usual delicate sense bristles are situated on a slight tubercle
on the outer side about the middle. The exterior, distal, one is
the longer. From the extremity between the two branches, there
arises a very long, delicate, sensory spine. It is smooth and
bi-articulate, and extends somewhat beyond the two proximal
joints of the-dorsal branch. ’

The two branches attached to the basal joint are of nearly
equal length, slender and somewhat tapering. The dorsal
branch is four-jointed, with setee on the terminal joint only
The proximal joint is very short, about one-third the length of
the other joints, which are nearly equal in length. It has no
accessory spines, hairs or setze. The next joint is three times
as long, bears a delicate spine on the dorsal side, but has
neither hairs nor seteze. The next joint is like the preceding
but without the spine. The terminal joint is slightly longer
than the two preceding it. It has one spine at the end, and
three terminal setee. These sete are moderately long, as long
or longer than the whole length of the antennez. They are
two-jointed, flexible and sparsely plumose.

The ventral branch of the antenna is three-jointed. The
proximal joint is smooth, bearing one very long seta, s> long
that it reaches beyond the tips of the terminal setee. There is
a marked projection of the joint at the place where the seta is
articulated to it, but there are no spines. The seta is stiff at
the middle joint, but is so long and slender as to be very flexi-
ble. It is sometimes sparsely plumose and occasionally shows
very fine spinules. The second ‘jloint of the branch is of about
the same character as the proximal, but shorter. The seta is
bi-articulate and plumose. The terminal joint bears three ter-
minal sete, with the characteristics already described for the
dorsal branch.

The spines on both branches are very delicate, irregular and
of little importance. There may be a fringe of hairs around
each joint, but they are difficult to distinguish even with a
high magnifying power, and appear much like the threads at-
taching infusoria or filamentous plants.
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MEASUREMENTS OF ANTENNAZ.

Basal Joint.

Extreme length........................ 0.402 mm.
Average width......................... 0.061 mm.
Width at free end...................... 0.052 mm.
Ringsatbase.......................... 0.175 mm.

Ventral Branch.

Basal joint, length.................... . 0.196 mm.
Basal joint, width...................... 0.024 mm.
Basal seta, length ...................... 1.240 mm.
Second joint, length.................... 0.054 mm.
Second joint seta, length ................ 1.050 mm.
Terminal joint, length .................. 0.070 mm.

Dorsal Branch.

Basal joint, length ..................... 0.026 mm.
Second joint, length .................... 0.070 mm.
Second joint, length of spine............ 0.001 mm.
Second joint, width .................... 0.022 mm.
Third joint, length ..................... 0.070 mm.
Terminal joint, length.................. 0.087 mm.
Terminal joint, width................... 0.017 mm.
Terminal sete, length................... 0.875 mm.

POST-ABDOMEN.
Pl XV, Fig. 6.

The post-abdomen is large, triangular, broad above,. but
greatly flattened below. It is divided into two parts by a
notch on the dorsal side just anterior to the anus. The anus,
therefore, opens on an elevation at a short distance from
the terminal claws. As. in Cladocera generally the anus
is an elongated slit. Here it lies between two folds of in-
tegument. The fold on each side is provided with three
spines posteriorly, and is bordered by a fringe of sete
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anteriorly. Laterally it has several bunches of stiff hairs. The
terminal claws are placed on a prolongation from the anal lobe,
which is very like the “End-stueck” of Moina or Ophryoxus, but
much smaller. This prolongation bears two small teeth on each
side. The terminal claws are slender, sharply curved at the end
and finely denticulate. The teeth are of uniform size and there is
no secondary tooth at the base of the claws. Anterior to the
anus, the post-abdomen widens out rapidly with a semicircular
margin and bears five to seven marginal hooked teeth, and later-
ally, several rows of hairs extending from three or more of the
teeth over about one-fourth the side of the post-abdomen. The
abdominal sete are situated on no special projection. They are
long, slender, sparsely plumose and bi-articulate. The margin
of the post-abdomen between the abdominal setz and the anal
spines is crenelated and bordered by short fine hairs. Ante-
rior to the abdominal sete is a prominent abdominal process,
consisting of a rounded ridge bearing a number of stiff hairs.
Anterior to this is another lower ridge bearing several long
hairs. These ridges fit into a fold of carapace and close the
brood cavity. The dorsal part of the body possesses what Sars
calls “mammilliform processes” similar to those in Macrothriz.

MEASUREMENTS OF POST-ABDOMEN.

Sense hairs tonotch................. e 0.19 mm.

Notch to terminal claws......... e ~ 0.11 mm.

Length of terminal claws.................. 0.06 mm.

Greatest width of post-abdomen........... 0.24 mm.

Length of abdominal sete................. 0.28 mm.
LEGS.

The nomenclature followed is that of Lund.* He divides the
leg into two parts, the stem and two branches. In all cases the
stem is short and scarcely distinguishable as a separate part.
In an ideal leg, the stem would bear four processes. These

« * Bidrag til Cladocerernes Morphologi og Systematik, ved L. Lund;
Naturhist. Tidskrift. Vol. VII, pp. 130-174, Pls, V—IX, 1871.
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are never all present on the same leg, however. On the inner
side of the stem there is a vesicular process, the gill sac, which
_ is always present. This gill sac is small in the Macrothricide
and is usually oval or Kkidney-shaped. In Bosmina and the
Lynceidee it is drawn out into a long process.

Immediately above the gill sac there is in many Cladocera a
delicate ciliated lobe or extension. It is found only in the
more posterior legs. On the outer side is a process which
ideally is flattened and rectangular, but usually becomes trian-
gular in shape. It bears seta and cilia, and is frequently
coalesced with the inner branch cf the stem. This is the maxil-
lary process. It is sometimes absent in the first leg, but usu-
ally present in all the others. " The ‘‘sete terminales stipitis’’
lie below the maxillary process and consist of a stout ciliated
seta on each side.

There are two branches attached to the distal end of the stem.
The inner branch is lobed and forms the working part of the
leg. The outer is membranous. In the anterior legs, the inner
branch is most strongly developed. In the posterior ones the
outer is the larger. '

Bunops scutifrons has five broad leaf-like legs. They conform
in general to the type of structure of the Macrothricide, show-
ing differences in detail from those of any other genus.

‘FIRST LEG.
Plate XV, Fig. 1.

As in all the family the first leg is very large and broad,
with hooks and sete capable of projecting beyond the edges of
the valves. Starting from its point of attachment, it runs for-
ward parallel with the labrum, and then bends down abruptly,
forming a sort of knee. Above the bend there is a tuft of deli
cate bristles, and a little within the margin above the gill sac
are two strong, posteriorly curved setee. The gill sac (g) is
the only process present upon the stem. The maxillary process
seems to be entirely lacking. The distal portion of the leg con-
sists of two branches, the ramus interior and the ramus ex-

terior. The latter is represented only by a slight projection
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below the knee, which lies not far above ¢ in the figure. The
interior ramus is very greatly developed and divides into two
irregular branches. The posterior branch (¢) is broad and
plate-like, while the anterior (¢') is narrower and somewhat con-
“ical. The anterior branch again divides into two, and the poste-
rior into three parts, each bearing spines, hooks or both. The
anterior lobe of the anterior branch of the interior ramus
{4) bears one long bi-articulate seta ciliated along the anterior
edge. It is by far the longest seta on the leg. The pos-
terior lobe has two stout hooks of unequal size, -and one seta
which is smaller than the anterior one, but is also bi-ar-
ticulate and ciliated. The main peculiarity of the leg is the
presence of the large hook. (Plate XV, Fig. 1, 4). In the pos-
session of this large hook, Bunops differs from most other mem-
bers of the family. The hook is smooth, very large, almost as
long as the ciliated setee on the same lobe, and is attached just
under it. At its point of attachment it is narrow; it then
widens suddenly to almost double its basal width and tapers
gradually to a point. It is sharply curved posteriorly at the
end. This hook of B. scutifrons is proportionately stronger
than that of any other member of the family, although it is pos-
sessed by Ophryoxus and Drepanothriz. Macrothriz, to which
genus a species of this genus was referred by Daday,* has only an
ordinary seta in place of this hook. The hook connects itself
with the mode of life of the animal, being used for holding to
weeds. Bunops is much like Oplryoxus in its habits. It lives
in shallow water among weeds, and swims from weed to weed,
clinging to them with the hook of the first leg. It uses its
feeble antennse with a steady, forward, paddling motion, like
that of Ophryoxus. While clinging to weeds with the hook of
the first leg, it rakes in food with the second. The smaller
‘hook is about half the diameter and length of the larger one,
and probably serves the same purpose, in a less degree.
The posterior branch (i) of the interior ramus has sete on
four distinct parts. The two anterior lobes are the largest and
have two rows of sete, six in a distal row, three for each lobe,

* Daday, E. Crustacea Cladocera Fauns Hungaricz, p. 105.
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and two in a proximal row, one in each lobe. The anterior
seta of the inner row stands between the two anterior setse of
the distal row, and the posterior .one, anterior to the three
distal setee of the second lobe. The third lobe has two sete
while two other sete arise from the side of the leg directly. These
sete are ciliated on both sides, except the second three of the
distal row, which have cilia on the anterior side only. The
entire leg, particularly the anterior part, is covered with lines
of cilia. The leg agrees in this respect with that of Macrothriz,
but in the number and arrangement of sete it agrees more
nearly with Acantholeberis, while it is even more like Ophryoxus
or even the Lynceid Leydigia australis described by Sars.*

SECOND LEG.
Pl. XV, Fig. 2.

The second leg is much shorter than the first, and somewhat
broader. The exterior ramus (e) is here developed into a nar-
row delicate lobe, bearing one slender seta on its distal end,
and covered with numerous fine hairs. The inner branch (7)
shows indications of the same lobing as the first leg, but so
much slighter, that it practically constitutes one rectangular
plate. The setz are arranged in two rows as in the first leg.
The distal row consists of nine stout bi-articulate setee. The
two exterior ones are longer and more slender than the others,
and have cilia on the posterior edge only. They resemble the
two anterior setee of the first leg. The seven following are
graduated in length from first to last. The distal joint of the
first six is set with delicate close-set plates, making a comb-like
structure, instead of sete, and the joint is curved. The
proximal joints have very fine cilia. The seventh seta has
cilia and no plates. It is much straighter than the others. The
proximal row of setee consists of three, borne in two small lobes
The anterior lobe bears two small, smooth setz, while the pos-
terior lobe has but one seta. The maxillary process is well

*Sars, G. 0., On some Australian Cladocera raised from dried mud,
Christiania Videnskabs-Selskabs Forhandlinger, 1885, pp. 39-41, P1. VIII,
Figs. 2-6.
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developed. The triangular tip has three slight divisions. The
dorsal part of the maxillary process has five bi-articulate, falci-
form, incurved sete. The ventral side near the base is covered

with fine bristles.
THIRD AND FOURTH LEGS.
Pl. XV, Figs. 3, 4.

As in all the family the outer ramus of these legs is well
developed, thin and leaf-like. In the third leg * the exterior
(¢) is almost as well developed as the interior branch. It is
broad, rectangular and very thin, bearing three very long cili-
ated setz at the end, the middle one being the longest, and the
two at the side, curving back. The interior ramus (%) is smaller
than in the second leg, but of the same shape. It shows the
same trace of anterior and posterior lobing that former legs
show, and the same two rows of setee, distal and proximal.
The distal row consists of eight setee. The basal joints are
very stout as compared with the distal ones. The three an-
terior setee are ciliated on one edge of the distal joint. The
maxillary process is almost as in the second leg, but has dense
hairs at the triangular tip, and four or five sete at the side,
shorter than in the second leg.

The exterior ra,inus of the fourth leg (¢) is not nearly as well
developed as in the third leg, and not as well as in the same leg
of Acantholeberis. It has four ciliated setee and is thin and
delicate. The inner branch is as broad as in the third leg and
shows traces of lobing. The distal setee are better developed
than the proximal. They are four in number, unguiform, bi-
articulate, pectinately ciliated on one edge. The proximal
edge has five sete, each two-jointed. The basal joint of each
narrows abruptly into a delicate seta, constituting the second
joint.

The maxillary process has three accessory parts, the process
called by Lund “the terminal seta of the stem,” one large
geniculate seta, and four setee on the dorsal side as in the
third leg.

*In the plate the third and fourth legs are shown on a scale twice as
great as the others, so as to make plain the numerous details.
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FIFTH LEG.
Pl XV, Fig. 5.

The fifth leg consists of the exterior ramus and the maxil-
lary process only. The outer ramus is well developed and has
two seta, the larger one curving around the gill-sac and the
other straight. The maxillary process has three setee. One is
long, borne on a separate lobe, and there are two short sete at
the side. The setwx are all densely ciliated.

The legs of Bunops differ from those of the other genera of the
Macrothricide, in that the four anterior legs all show traces of
lobing of the inner branch, and that all four legs possess seta
arranged in distal and proximal rows.

INTERNAL ORGANS.

The specimens of Bunops scutifrons which I obtained from
Minocqua were simply preserved in alcohol, and the internal or-
gans were not in very good condition for study. In early July,
1893, a few specimens of the species were found at Madison, Wis.,
and a short study of the general internal structure was made.

The animal is hyaline and all of the internal organs can be
seen very plainly.

The intestine is a simple tube, with no glands or convolutions.
its walls are rather thin, and its contents give it usually a yellow
color, rendering it a very conspicuous object in contrast to the
colorless organs along which it lies. The heart (Pl XIV,
Fig. 4.) has the usual form of a rounded sac, having the venous
ostia placed as usual. The crest of the valves is so developed
that the sxis of the heart instead of lying parallel to that of
the body, is at right angles to it, the anterior end of the heart
being dorsal. A short arterial trunk is connected with it.

The blood is of a pale yellow color, and it seems devoid of
corpuscles. This fact has already been noted by Weismann in
Lathonura rectirostris. 1t is not improbable that the corpuscles
are wanting in a large number of the Cladocera, but no exact

observations on this subject have as yet been made.
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The organs situated in the head are greatly crowded together,
by reason of the lateral flattening of the head, and its very
short antero-posterior axis. Intestine, brain, and eyes are
closely pressed together. The general form and arrangement of
these organs can be seen in Pl XIV, Fig. 4. The eye is of-
moderate size, and shows about eight lenses, which do not pro-
ject far from the pigment. Its muscles number, as usual, three
on each side, and are very short. The optic ganglion is so
close to the the eye that the optic nerves are hardly visible.
The brain is of usual size, pedar-shaped as seen from the side,
and has a stout projection extending to the macula nigra. This

structure lies at the apex of the rostrum, is quadrangular in

form as seen from the side, and is of ordinary size. A curious,
pear-shaped little body, (Fig. 4, a.) very transparent, and appar-
ently without definite structure, lies in the apex of the rostrum.
It has the appearance of a large eye-lens, but does not seem to
be related to the pigment spot, though it is attached to the nerve
of the antennule. The antennulary nerve develops the usual gan-
glion in the antennule, and calls for no special description.

The dilator muscles of the cesophagus are quite distinct, and
easy to make out. They appear to be in two groups, of about
four muscles each, on each side of the cesophagus. The muscles
of each cluster converge, and are attached to the side of the
head.

There is a large labral gland, as usual, but the greater
part of the crest of the labrum is empty, showing a clear
space. The elevator muscles of the labrum occupy the ordinary
position.

The shell gland, on the whole, recalls the form of that organ
in the Lynceide. It is-long, narrow, and developed into a
round loop at the ventral end.

The figure shows one of the mamilliform processes, of which
there may be three or four. These are probably of use in fur-
nishing nutriment to the developing young. They occur alsgo
in Macrothriz.

The ovaries call for no special remark. The summer eggs
number 6-8, are of an elongated oval form, and have a bright
green yolk,
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A small cervical gland is present in both young and adult
forms.

BIOLOGY.

As the animal was not kept in aquaria under observation,
little can be said of its biology. It lives in shallow water,
among Utricularia, Millefolium, Lemna and similar plants. It
swims with a feeble but steady motion, already compared to
that of Ophryoxus. To this genus, indeed, its habits closely
correspond. ‘ _

The known range of the species is at present about 200 miles
in a north and south direction, from Minocqua to Madison. It
has not been found in the intermediate country. It is proba-
bly very local in its distribution. In a second visit made by
Prof. Birge to Minocqua for the express purpose of obtaining
more material of this species, it was found only at the particu-
lar spot where it was first discovered. Nor has it appeared in
nearly forty bottles of material collected in similar localities in
the same region.

In Madison, it was found in one end of a ditch draining a
marsh. It has not been found elsewhere there, although very
careful search was made in exactly similar ditches and pools
near by.

The males of the species have not been found. It was hoped
that they would appear at Madison, but the ditch rapidly dried
up in late summer without showing the presence of males.

SPECIES OF THE GENUS BUNOPS.

The genus Bunops includes at present two species, Bunops
serricaudata, Daday, and Bunops scutifrons, Birge. Daday des-
cribes his species under the name Macrothrixz serricaudata.* Ac-
cording to Daday’s description, and more particularly his draw-
ing, the two species differ from each other in but few particu-
lars. The crest is present in B. serricaudata, but is serrated
from the posterior end for about one-third of its length. The ser-

*Daday, B., Crustacea Cladocera Fauna Hungaricz, p. 105, P1. II, Figs.
47-48.
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rations are large, of uniform size, and their points are directed
posteriorly. In B. scutifrons the crest is smooth, although
minute serrations are sometimes seen with a high magnifying
power. These are not more than- four or five, and the points
are directed anteriorly. They are quite too minute to be shown
on the scale of my figures. The position of the spines on the
ventral margin of B. serricaudata as shown in Daday’s figure,
seem to indicate that the edges are infolded as in B. scutifrons.
The head differs in shape. It is smaller, shorter and more concave
ventrally. The drawing shows a slight curve over the eye, indi-
cating that B. serricaudata possesses the convexity -above the
eye characteristic of B. scutifrons. The curve is not mentioned
in the description. The depression between the head and thorax
is deep. The post-abdomen is very like that of B. scutifrons in
geueral outline. There is the same notch dividing it into two
lobes, with the anus opening on the posterior lobe, the same
crenelation on the pre-anal portion, and no elevation for the
abdominal setee. . The post-abdomen of B. scutifrons, however,
has more spines than has that of B. serricaudata; there is a de-
cided prolongation of the post-abdomen between the anus and
terminal claws, and the terminal claws are serrate and not smooth
as in B. serricaudata. The abdominal setee of B. serricaudata are
much longer and bi-articulate, and there is only one ridge before
them. The antennules are very similar in shape, length and posi-
tion, but do not show the single basal sense-hair found in B.
scutifrons. The antennse are neither described nor drawn by
Daday.

Herrick* described a form which he called Macrothrixz pauper,
which probably belongs to this genus, but the description differs
from B. scutifrons in many particulars. The general shape differs
greatly. The head projects so as to give an almost triangular
outline to the animal, while B. scutifrons is mearly round. There
is a sharp angle where the dorsal joins the ventral part of the
valve, and the posterior margin is straight instead of concave.
The post-abdomen is smaller, shows no trace of notch or
spines and has a wholly different form. Herrick says; “There

* Geological Report of the State of Minnesota, 1884, pp. 70-71, P1. C,
Fig. 4.
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seems to be some affinity between this species and Bosmina,” but
Bunops shows no such affinity. If Herrick’s imperfectly de-
scribed form belongs to this genus, it is very different from

the species under consideration.

RELATIONS OF BUNOPS IN THE FAMILY MACROTHRICIDZE.

The family Macrothricide is small, distinguished by many
genera and few species, and the genera show many interesting
cross affinities. There are nine genera, each containing one to
five species; Macrothrix, five; " Drepanothriz, one; Lathonura,
‘one; Ophryoxus, one or two; Acantholeberis, one; Grimaldina, *
one; Guernella, * one; Ilyocryptus, three HEuropean species and
two from the southern hemisphere; Bunops, two. In marked
contrast with this family with its large number of genera, each
containing very few species, is that of the Daphnide, coutain-
ing six or seven genera, of which the genus Daphnia alone com-
Vprise,s some forty or fifty described species. The family Lyn-
ceide has some twelve genera, and the genus Alona contains as
many as thirty species; Chydorus nearly twenty species; with
other genera equally as large. Both the Daphnide and Lyn-
ceidew thus have shown a capacity for specific variation, far
greater than the Macrothricide. The genus Bosmina, the sole
representative of the family Bosminide, has.at least twenty-five
American and European species, a greater number than the nine
genera of the Macrothricidee. But while the Macrothricide are
deficient in number of species, yet in genera, and in range of
form and structure, they compare favorably with any of the
larger families. . ’

There is a curious parallelism of development in all of these
three families, Daphnide, Macrothricide and Lynceide. In
each, we find genera whose form is approximately spherical, and
these genera are the smallest in size in the family. Ceri-
odaphnia among the Daphnidee, Streblocerus in the Mac-
rothricide, Chydorus and Anchistropus in the Lynceidce, are re-
spectively the smallest genera of those families; while the ro-
tund Pleuroxus nanus is the smallest of the Cladocera. In each

* African genera described by J. Richard.
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family, crested forms are found. These are Daphnia, especially
Hyalodaphnia, in the Daphnide; Acroperus and Camptocercus in
the Lynceide and Bunops in the Macrothricide. These genéra.
too, are much compressed laterally. In all these families, there
are genera with a post-anal projection of the post-abdomen, and
genera without such projection. Moina among. the Daphnide
has such a projection conspicuously developed, and Ophryozus
and especially Ilyocryptus among the Macrothricide. In the
Lynceide, such a projection is the rule, to which Ewrycercus is
the only exception. No order in the animal kingdom offers bet-
ter illustrations of convergence of development, than does the
Cladocera. -

When we attemﬁt' to compare Bunops with other genera of
the Macrothricide, we are at once struck with the multiplicity
and complexity of the relationships of these genera. While it
is clear that Bunops is one of the most specialized members of
the family, its relationships to less developed genera are by no
means simple, as will appear from a study of its several parts.
. As has been already said, Bunops is the crested Macrothricid,
corrésponding to Daphnia or Camptocercus in the other main
families of the Cladocera. One difference between these crested
forms of different families must be noted. In Daphnide and
Lynceidee, the crest of the head is the most developed part of
the keel; while in Bunops, the crest extends but a little way
upon the head. Other genera of the Macrothricide are keeled or
slightly crested, though to a much less degree than Bunops.
Drepanothriz, whose general form most nearly approaches that
of Bunops, has a well-marked crest. Streblocerus, rotund in
general form, has a slight keel on the dorsal side. Macrothriz
latirostris has a decided keel, while M. rosea is practically de-
void of one. Acantholeberis and Ophryoxus are evenly rounded
over the back, and are the most generalized of the family in
general form.

Bunops, while of compressed form, is not so greatly flattened
laterally as is Daphnia. Its shape as seen from behind has
the form of an isosceles triangle, the base being formed by the
inflected ventral part of the valves. This structure also marks

the high specialization of Bunops. In Ophryoxus, which comes
ii—7




336 Merrill—Structure and Affinities of Bunbps Scutifrons.

nearest to Bunops in habit, the ventral margins of the valves
approach in front, gape in the middle, and approach again be-
hin'd, (Plate XIV, Fig. 7). This is true of Macrothriz and of
most of the family. In Bunops, the infolding of the valves is a
peculiar structure unlike anything in the other genera. The -
arrangement allows the animal to feed by the aid of its anterior
appendages, and at the same time protects the hinder limbs,
which are used for respiration, from the parasitic alga, which
so often load the legs of Macrothriz. In Acantholeberis an im-
perfect protection is given by the spines of the carapace, and
these are are so arranged in Streblocerus and Drepanothriz as to
form a kind of grating over the openiﬁg of the valves. The
mud-haunting Ilyocryptus protects its legs by completely en-
closing them within the valves.

The structure of the forehead is one of the most interesting
features of the genus. The flattened or even concave forehead,
with the fornices continued as its kite-shaped edges, and the
boss over the eye, are peculiar to the genus. It is interesting to
see how this structure is related to and derived from the cor-
responding part in the other genera. In Acantholeberis and
Macrothrie latirostris, the dorsum of the head is rounded and
projects evenly out to the apex, where the antennules are in-
serted. In Lathonura, Ophryoxus and M. rosea, the even curve
of the dorsum is altered. - The posterior part continues the out-
line of the back, and the anterior part bends abruptly downward,
so that its downward courseis nearly at right angles to the poster-
ior part. At the same time, the fornices are developed into strong
ridges which extend to the rostrum, and project on each side.
Thus the head (Pl. XIV, Fig. 7), as seen from above or below,
presents three parts, the first of which is a median ridge
rounded over from side to side and bent dorso-ventrally, which
is obviously the dorsum of the head as seen in Acantholeberis.
On each side of this ridge is a valley risi.ng on each side into
the sharp ridges of the fornices; behind the median ridge, and
near the angle of the head, lies the eye.

In Drepanothriz, the crest, or rather the keel, is carried out
in an even curve to the apex of the rostrum. The head is ac-
cordingly greatly compréssed, the antennules are inserted
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close together, and the fornices do not extend to the rostrum.
This head is evidently derived from a form like that of Acanthole-
beris, which has been flattened into a crest. In Bunops, the
head seems to -have been derived from a form like that of
Ophryoxus. Its dorsum is not evenly rounded, but bends ab-
ruptly ventrally at a point near that where the fornices meet
the dersal edge. The crest is not carried out to the rostrum, but
the forehead is flattened, even made concave. It is bounded by
a stiffened edge which can hardly be anything except the fornix,
although it has not the form characteristic of the fornix in the
other genera. Above the eye rises a hemispherical elevation
of the cuticle, which is evidently a portion of the median frontal
ridge of Ophryowus, retained to give the eye a better field of
vision. Thus the relationship of Drepanothrixz and Bunops is not
particularly close, although at first glance such a relationship -
seems probable. It is probable that the former genus is related
rather to Acantholeberis, while Bunops looks more toward
Ophryoxus. The crest or keel seems to be an independent de-
velopment in each genus.

The post-abdomen shows two types in the Macrothricide, that
with both post- and pre-anal portions, and that whose pre-anal
part only is developed.

( ( Guernella.*
Grimaldina.
Possessing post-anal part. { Bunops.
Ophryoxus.
| Llyocryptus.
PoST-ABDOMEN. <
Drepanothrix.
Lathonura.
Anus terminal............ 4 Streblocerus.

Acantholeberis.
| Macrothriz.

-

Of the three American genera possessing a.post-anal projec-
tion of the post-abdomen, Bunops has the smallest and Ilyo-
cryptus the largest. Streblocerus, whose post-abdomen is most
like that of Bunops in general form, does not possess this pro-.

* Cladoceres nouveaux du Congo: J. Richard. Extract-des Memoires
~de la Societe Zoologique de France pour I’annee 1892, pp. 1-10, Figs. 1-6.
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longatio‘n In both these genera the posterior (dorsal) part of the
post-ghdomen is enlarged into-a semicircular structure, which
is flattened to a sharp edge and toothed. ThlS form is widely
different from that shown by Drepanothriz, Acantholeberis and
Macrothriz, while that of Lathonura is wholly peculiar to itself.

APPENDAGES.—ANTENNULES.

The antennules of the Macrothricide show three characteris-
tic forms:

( Flattened and expanded at M. laticornis.
Drepanothrice.
Acantholeberis.

Flattened and twisted.... Streblocerus.

ANTENNULES, - ( Liyocryptus.
Lathonura.

1 M. rosea.
Cylindrical........... ... { Ophryoxus.
Grimaldina.

‘ Guernella.

L (| Bunops.

Lateral sense-hairs are present as follows:

( None in female. { Ilyocryptus, Drepanothriz.

Ophryoxus.
Proximal only. {Macrothriw.
Acantholeberis.
Lateral C
sense- < Distal only.... { Streblocerus.
hairs.

1 proximal and 1 distal."..{ Lathonura.

Both. . 4 Grimaldina.
| 1 proximal and 2 distal... J Guernella. .
Bunops.

The antennules of Bunops are closest in general form to
those of Lathonura, but are longer and more slender, and have
two pairs of distal sense-hairs, while Lathonura has only one
pair. In Grimaldina and Guernella the distal sense-hairs are
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single and much nearer the proximal sense-hair, than in
Bunops. In Guernella, the antennules are short and broad, al-
_most barrel-shaped, and covered with spines. Those of Grimal-
dina are long, and the genus resembles Bunops in head, general
form, and post-abdomen.

ANTENNZ.

The seta of the ventral branch of the antennse vary in num-
ber. There are three sets. Those of the dorsal branch are con-

stant in number.

( ( Drepanothriz.
Ilyocryptus.
Acantholeberis.
Ophryoxus.
Bunops.

Streblocerus.
Macrothriz.
Grimaldina.

Sete of Antenn® < 3.1 (.0

Lathonura.
Guernella.

Macrothrie.
Drepanothriz.
Gmmaldma

Character of prox-
imal seta of
ventral branch.

Joint anchylosed but

joint slender. . Bunops.

Ophryoxus.

Ilyocryptus
Lathonura.
Guernella.

Seta jointed and
flexible. .........

l
1
|
C
K
, Seta large and stiff. {
B

-

In number and character of the setee Bunops is most like
Ophryoxus. '

The enlargement and stiffening of the basal seta of the ven-
tral ramus of the antennse is a wide-spread character of the
family. Correlated with the development of this structure goes
a loss of the plumose character of the seta, and a development
of short spinules or a sparse cévering of hairs. In these or-
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gans Lathonura has the most primitive form. All of the sete
are short, plumose, jointed and similar in character. Ophry-
oxus and Bunops come next with Very similar antenne, having -
a stiff but weak basal seta, practically free from spinules.
Macrothriz, Acantholeberis and Streblocerus show a gradual .en-
largement of this seta, until in Drepanothriz it becomes extra-
ordinarily heavy and sabre-like. '

There are two prominent modes of swimming in this family,
Lathonura, Macrothriz, Acantholeberis and Streblocerus move by
sudden jerks with intervals of rest. Ophryoxus and Bunops
have a steady paddling motion of the antennz, giving a motion
quite different trom the jerks of Lathonura. This habit is car-
ried to the extreme in Ilyocryptus, which makes the most patient
-and persistent efforts to move when held ‘down in a live-box.
Drepanothriz. swims as little as may bei, but scrambles about on
the bottom while practically resting its heavy seta on the vege-
table debris over which it scrambles. It does not seem to swim
as freely as Ilyocryptus.

LEGS.

We find three types of Macrothricide in respect to the number
of legs. Lathonura and Grimaldina have four pairs; Guernella,
Macrothrie, Streblocerus, Drepanothm‘m. and Bunops have five
pairs, while Ophryoxus, Acantholeberis, and Ilyocryptus have
six.

In the comparative study of the legs of Bunops, I have used
Lund’s paper for the genera Bosmina, Lathonura, Macrothriz,
Ilyocryptus and Acantholeberis, and my own dissections and un-
published drawings of Prof. Birge, for the genera Ophryoxus and
Drepanothriz.

The most striking peculiarity of the legs is the possession of
the hooks on the first foot. In this, Bunops agrees most closely
with Ophryoxus. That genus also has the first foot armed with
two strong hooks of unequal size on the second division of the
leg. Drepanothriz has one such hook, but much smaller and
weaker. In that genus, however, the branchial sac of the
first foot is much elongated and closely resembles the corres-
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ponding structure of the Lynceide. In Bunops and Ophryoxus,
the gill sac is small and rounded. The resemblance to the other
genera is not particularly close. Macrothriz comes as near to it
as any other genus. = Ilyocryptus, whose legs are quite different
from those of the other Macrothricidee, is furthest removed from
Bunops. Bosmina shows no special relation to Bunops in this
or any other appendage.

It would be wearisome and unprofitable to compare all the
appendages in regard to number and character of hairs and
spines, and no attempt is made to carry out such a minute com-
pdrison, the general resemblences only being noted.

The second pair of legs is much alike in all the Macrothricidee.
The chief difference, other than those of proportion, etc., concerns
the development of the inner branch and the structure of the

. peculiar comb like the spines of the distal sete.

The outer branch of the second leg of Bunops seems slightly
developed in comparison with that of the other genera. In the
Macrothricide, the outer’ branch is very small in comparison
with the Daphnide, and Bunops seems to be one of the ex-
treme types of the family in this respect. The comb-like struc-
ture of the sete, possessed by Bunrops, is shared by all other
members of the family except Ilyocryptus. Of the other genera
Acantholeberis is least specialized in this regard.

In the third and fourth legs, there is a great difference in
the development of the outer branch. This is enormously ex-
panded in Ilyocryptus, Acantholeberis and Opl}ryoccus, and wmuch
less so in the remaining genera. In Bunops, these parts are
rather less developed than is the case in Macrothriz. It would
seem as if the infolding of the ventral edge of the carapace re-
duced the space and caused a smaller eipa.nsion of thelegs. In
number and arrangement of setee of the inner branch, Bunops
agrees most closely with Acantloleberis, although possessing
miner peculiarities of its own.

The fifth leg shows no special resemblance to that of any
other genus.

When we come to the results of this comparison, it appears
that Bunops approaches no one of the other genera of Macro-

thricide closely enough to be regarded as a very near ally. In
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- antennules, it most closely resembles Lathonure: in antennae

Ophryozus;

in, post-abdomen, Streblocerus; in general form:

Drepanothriz; and so on.

On the other hand, the two species united under this name
show so many and so great peculiarities of structure, as
to be entitled to rank as a separate genus of the family
Macrothricidee.

. ’Fig.

Fig.

I
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EXPLANATION OF PLATES.

PLATE XIV.
Bunops scutifrons, Birge.

Female. X 65. - Arather small specimen.

Valves from below. X 65.

Animal from above. X 65.

Head. X 100. a, lens-like body.

Young female from front. X 100.

Valves seen obliquely from below. X 65.
Ophryoxus gracilis, Sars.  Female from below. X 65

bl

PLATE XV.
Bunops scutifrons.

Pirst leg. X 176.

Second leg. X 175.

Third leg. X 350.

Fourth leg. X 350.

Fifth leg. X 175.
e, exterior ramus; ¢, interior ramus; ¢, inner di-
vision of interior ramus; g, gill sac; m, maxillary
process; b, hook of first leg. In the fifth leg ¢ de-
notes the maxillary process of the interior ramus.
In the first leg the exterior ramus is represented
by the slight projection not far above <.

Post-abdomen. X 175.
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PROCEEDINGS.

REPORT OF THE SECRETARY.

MINUTES OF THE FIELD MEETING OF 1892.

Held at Ripon and Green Lake, June 2d and 3d.

On Thursday evening, June 2d, at 8 o’clock, the members
assembled in Ripon College Chapel. After a brief word of wel-
come from Rev. Rufus C. Flagg, President of Ripon College,
Professor C. R. Barnes delivered an address on “Asa Gray,”
which was listened to with much interest.

On Friday morning a session of the Academy was held in the
biological lecture room of the college. In the temporary ab-
sence of the presiding officer, Vice-President A. H. Tolman, Mr.
Reuben G. Thwaites was called to the chair. In view of the fact
that the minutes of the last meeting had been printed in volume
VIII of the Transactions, their reading at this time was dispensed
with. The Secretary read a letter from Professor F. B. Power,
Vice-President of the Department of Letters, resigning his
office because of removal to Passaic, N. J. On motion of Pro-
fessor Barnes, the resignation was accepted. It was then
moved that the name of Professor Power be placed on the list
of corresponding members of the Academy. Carried. This ac-
tion made it necessary to elect a vice-president to succeed Pro-
fessor Power. Professor J. J. Blaisdell of Beloit was nominated
for this office, and was unanimously elected. The pro tempore
presiding officer nominated Protessors Marsh, Hillyer and
Chandler a committee on new members, and instructed them to
report at the evening session.

The librarian then reported the success of the plan of the
library committee to increase the efficiency of the library, by

ii—i
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arranging and cataloging the books, and by adding to the list
of exchanges. The names of some fifty new exchanges were

" read. .

The librarian then recommended to the Academy that the
books now unbound in the library be bound as soon as prac-
ticable. It was moved that the library committee be authorized
to expend money in binding the books. Carried. The libra-
rian then outlined a plan of distribution of books so that mem-
bers non-resident in Madison might have some of the benefits of
the library. The library committee was requested to arrange
the details of this plan and report later.

Professor Hillyer moved a vote of thanks to the secretary and
librarian for the efficient manner in which he had improved the
library. The chairman desired to include in the motion the
careful editing of volume VIII of the Transactions. After re-
marks by Dr. Loomis the motion was unanimously carried. The
secretary was given authority to allow as much as ten dollars
for the illustrations of a paper when the contribution was of
sufficient value to warrant it. A larger amount than this might
be allowed by the committee on publication. ’

Vice-President Tolman then took the chair, and the scientific
program was begun by the reading of the following papers:

On the Flora of Madison and Vicinity, a Prelfminary Paper
on the Flora of Dane County, Wisconsin, by R. H. True and
L. S. Cheney. ‘

This paper was read by Mr. Cheney and was discussed by
Mrs. C. T. Tracy, Messrs. Chandler, Thwaites, Barnes and the
author present.

The Effect of Temperature Changes on Magnets, a Prelimi-
nary Notice, by H. B. Loomis.

This paper was discussed by Professors Chandler, Tolman
and Barnes.

The session then adjourned till evening.

Despite the continuous rainy weather, thirteen took the train
for Dartford at 11:20 A. M., and arriving there, omnibuses car-
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ried them to the Sherwood Forest Hotel on Green Lake. The
afternoon was given up to an excursion by steamboat around
the lake, the rainy weather having but little apparent effect
upon the spirits of the party.

At 7:45 p. M., the members of the Academy reassembled in
the large reception room of the Sherwood Forest Hotel, Vice-
President Tolman occupying the chair.

The chairman of the committee on nominations of new mem-
bers, Professor Marsh, nominated in behalf of the committee
the following persons, who were thereupon elected:

Rev. Rufus C. Flagg, Ripon. A. H. Sanford, - Madison
Mrs. C. T. Tracy, “ G. W. Moorehouse, “
Rev. Edward H. Merrill, “ L. S. Cheney,
Miss S. E. Cushman, R. H. True,
Rev. H. S. Richardson, * A. H. Hollister, “
Prof. N. S. Fuller, A. H. Garrett, “
Rev. E. G. Updike, Madison.  James R. Stuart, “
Rev. C. E. Hall, “ Prof. W. G. Sired, “
Rev. H. C. McDougal, “ Prof. F. A. Parker, *“
Louis Kahlenberg,

«

. An interesting address was then delivered by Mr. Reuben’ G.
Thwaites, on “Village Life in ©ld England.”
* The following papers on the scientific program of the meeting
were then read:

On Variable Stars, by S. D. Townley.
This paper was read by title.

Electrolysis of Organic Compounds, by H. W. Hillyer.
This paper was discussed by Professors Loomis, Barnes
and the author.

English Surnames, by A. H. Tolman..
This interesting paper was discussed at length by a num-
ber of members.

Notes on a Trip to the Lipari Islands during the Late Erup-
tion of Volcano, by Wm. H. Hobbs.
This paper closed the literary program.
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Professor Barnes stated that the American Association for the
Advancement of Science was looking towards Madison as a
place in which to hold its annual meeting of 1893. He moved
that the council be authorized to extend a most cordial invitation
to the Association to meet in Madison. Carried.*

A vote of thanks was then given to Professors Marsh and
Tolman, the committee on arrangements for the meeting, for the
trouble they had taken to make the meeting a success.

The weather continuing to be unpromising, the trip planned
for Saturday was abandoned, and the meeting adjourned sire die.

Wu. H. Hosss,
Secrerary. -

MINUTES OF THE TWENTY-THIRD ANNUAL MEETING,

Held at Madison, December 29th and 30th, 1892.

SESSIONS OF THURSDAY, DECEMBER 29,

The meeting was called to order in the rooms of the Academy"
at the Capitol by the president, Professor George W. Peckham,
of Milwaukee. The president introduced President Charles
Kendall Adams, of the University of Wisconsin, who delivered
a short address of welcome. This was followed by the reading
of the minutes of the Ripon meeting. The secretary then an-
nounced that the Academy had lost by death during the year
just ended, the following members of the Academy:

Dr. A. L. Chapin, ex-president of Beloit College. A life
member and past president of the Academy.

Dr. P. R. Hoy, of Racine. An active member and past
president of the Academy. ‘

Dr. J. 8. Newberry, Columbia College, New York. A cor-
responding member of the Academy.

Hon. Edward D. Holton, of Milwaukee. An active member.

Remarks were then made by Dr. J. D. Butler, eulogizing Dr.
Hoy. Remarks of a like nature having reference to Dr. Chapin,

*This invitation was extended to the association at the Rochester
meeting in 1892, —Sec.
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which were to have been made -at this time by Professor Blais-
dell of Beloit, were postponed, on account of his absence, till
Friday.

The secretary then announced the following removals from the
~ state:
Ex-President T. C. Chamberlain, to the University of Chicago,
Chicago.
~ Dr. C. F. Hodge, to Clark Unlversﬁsy, Worcester

Professor L. M. Heskins, to the Leland Stanfmd, Jr.. Uni-
versity, Palo Alto, Cal.

Mr. Frank Leverett, U. S. Geol. Survey, to Denmark, Iowa.

Mr. George E. Luther, to Grand Rapids, Mich.

Professor ¥. B. Power, to Pas<aic, N. J.

Professor R. D. Salisbury, to the University of Chicago,
Chicago.
Mr. S. D. Townley, to the Lick Observatory, Mt. Hamilton,

Cal,
These removals included two members of the council, Pro-

fessors Power and Salisbury. A successor to Professor Power
was elected at the Ripon meeting. A successor to Professor
Salisbury was to be chosen at this meeting.

The‘secretary then offered his resignation of the curatorship
of the cabinet. on account of his duties as secretary and libra-
rian. The resignation was accepted.

The secretary then announced the favorable mterpretatlon
put by Secretary of State Cunningham upon the law regarding
the printing of the Transactions, so that the cost of illustra-
tions should be borne by the state.

The president then appointed Professors Barnes, Eckels and
Butler a committee to nominate, first, a vice-president of the
department of letters to succeed Professor Salisbury, and, second,
a custodian to succeed the secretary.

The treasurer’s report was then read. (This report is printed
jmmediately following these minutes.) The president appointed
Professors Birge and Haskins and General Delaplaine a com-

"mittee to audit the treasurer’s account, and to nominate new

members.
The library committee then made a report urging that the

state legislature be memorialized at its next session, for the
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construction of a building for the accommodation of the libra-
ries of the State Historical Society and the Academy, and
recommending that the library of the University of Wisconsin
be accommodated in the same building. (This report is printed
in these proceedings immediately following the treasurer’s re-
port.) The report was unanimously adopted, and the Council
of the Academy was made a committee to co-operate with the
secretary of the State Historical Society to bring this matter
before the legislature.

The treasurer then offered the foHowing resolution, which was
adopted:

Resolved, That the secretary and treasurer be instructed to
strike from the list of active members of the Academy, the names
of all who are in arrears in the payment of their annual dues,
except in such cases as they know of reasons why, in their
judgment, it is advisable to retain them for a while longer.

The following communication was then read:

Mapison, Wis., Dec. 23, 1892.
Wisconsin Academy of  Sciences, Etc.

Sirs:—It is doubtless known to you that at the disposal of
the fossils collected by the Wisconsin Geological Survey, two
distinet collections were given to the Wisconsin Academy.
These were, first, a collection of type specimens, from which the
descriptions of new species published in the reports of that
survey were prepared; and, second, a collection of the charac-
teristic and common old species then known. The second col-
lection was one of the twelve equal divisions into which the
material other than types were separated, the other eleven be-
ing given to the principal educational institutions of the state,
including the State University. The value of the first of these
collections is purely scientific, and was rightly placed in charge
of the Academy for safe keeping and for reference. The second
collection has chiefly an educational value, as is illustrated by
the use to which the other similar collections was put. It is
well known that the State University lost its entire collection
of Wisconsin fossils a few years since by the fire which destroyed
Science Hall. '

In view of these facts, and further, since both the Academy’s
collections have been placed in the University Mussum for safe
keeping, it would seem to be a fitting act for the Academy to
donate to the University its educational collection, which will
replace the one which the University lost by fire. I make this
suggestion because I happen to be familiar with the facts, the
collections of the State Geological Survey having passed through
my hands in their distributiou in 1879. Respectfully,

. Ira M. BUELL.
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On motion of Professor Birge the Academy voted that the
custodian be allowed to distribute the general collection of fos-
sils with the collections of the University of Wisconsin, but so
labelled as to indicate that they are the property of the Academy.
The collection of type specimens is to be kept separate from the
others, and not to be included in the general university collec-
tion. ' k

The secretary then called the attention of the Academy to the
fact that the list of corresponding members doubtless contains
many errors, and that while the constitution calls for both hon-
orary and corresponding members, they are not so classed in
the proceedings. Attention was also called by both the secre-
tary and Professor Birge to a number of clauses in the consti-
tution of the Academy, which ha,ve'l'ost their force, and it was
moved by the latter that the president and secretary be consti-
tuted a committee with power to add to their number, to revise
the list of corresponding members, and to prepare a revised draft
of the constitution for adoption at a future meeting. Carried.

The advisability of holding a field meeting in the summer of
1893 was discussed, and the matter left in the hands of the
council.* ’

The following papers of the program were then read:

Interpretations of the Ordinance of 1787, by Albert H. San-
ford. '

Elements Composing the Population of Wisconsin, by H J
Desmond, Milwaukee.

Force, by Simeon Mills, Madison.
Road Building, by John Nader, Madison.

The Transmission of Power by Compressed Air, by C. H.
Hile, Madison.

The meeting then adjourned till 2:30 P. M.

*The council decided not to call a meeting, owing to the meeting of
the American Association for the Advancement of Science, which was
to be held in Madison in August, 1893.—Sec.
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The Academy reconvened at 2:30 p. ., when the following
papers were read:

On the Geology of the Waterloo Quartzite Area, by I. M.
Buell, Beloit.

Notes on Early Lead Mining in Wisconsin, by R. G. Thwaites,
Madison.

The Progress of Geological Investigations and Surveys of the
State of Wisconsin, Particularly of the Lead Region—An His-
torical Review and Bibliography. (Read by abstract.)

Notes on the Strusture of the Ore Deposits of Southwestern
Wisconsin, by W. P. Blake, Shullsburg.

Volcanite, a New Type of Andesitic Lava, by Wm. H. Hobbs
and Louis Kahlenberg, Madison.

The Food of Green Plants, by C. R. Barnes, Madison.
The Academy then adjourned till evening.

The members of the Academy reassembled at 7:30 p. M., when
the following papers were read: :

A Comparative Study of the Lung, by W. S. Miller, Madison.

On New and Rare Cladocera. - (Read by Title.)
On Weissman’s Theory of Heredity, by E. A. Birge, Madison.

The Academy then adjourned till the following day.

SESSIONS OF FRIDAY, DECEMBER 30.

The Academy met at 9 o'clock. In the absence of the presi-
dent, Vice-President Blaisdell occupied the chair. ‘

It was voted that the medal presented to the Academy by the
Wyoming Geological and Historical Society of Wilkesbarre,
Pa., be deposited in the collections of the State Historical
Society. ‘

In behalf of the committee on new members, Dr. Haskins
made the following nominations:
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active membership:—

President Charles Kendall Adams, Madison.
Prof. C. H. Chapman, State Normal School, Milwaukee.
Prof. D. C. Jackson, Madison. '

Prof. Richard T. Ely, Madison.

Mr. W. P. Blake, F. G. S. A., Shullsburg.
Dr. W. S. Miller, Madison.

Prof. B. B. Skinner, Madison.

Prof. F. G. Hubbard, Madison.

Prof. W. A. Scott, Madison.

Mr. David Kinley, Madison.

Prof. W. D. Parker, Madison.

E. A. Brown, M. D., Madison.

Mr. Willard Hodge, Chippewa Falls.

Miss Hattie B. Merrill, Milwaukee.

J. J. Davis, M. D., Racine.

honorary membership:—

Prof. T. C. Chamberlin, University of Chicago, Chicago,
111

Prof. Alexander Agassiz, Museum of Comparative Zoology,
Cambridge, Mass.

corresponding membership:—

Robt. T. Litton, F. G. S., Honorary Secretary Geo-
logical Society of Australasia, 45 Queen St., Mel-
bourne, Victoria. * ’

Dr. C. F. Hodge, Clark University, Worcester, Mass.

Prof. L. M. Hoskins, Stanford University, Palo Alto,
Cal. :

Mr. Frank Leverett, F. G. S. A., 4103 Grand Boulevard,
Chicago, IIL

Mr. S. D. Townley, A. M., Lick Observatory, Mt. Ham-
ilton, Cal.

Prof. R. D. Salisbury, University of Chicago, Chicago,
TILL

Mr. George E. Luther, Grand Rapids, Mich.

The secretary was instructed to cast the ballot for the above

members.
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On behalf of the committee to audit the treasurer’s account,
Dr. Haskins read a report in which it was stated that the
vouchers had been examined and found to be correct. (This re-
port is printed after the treasurer’s report.)

The following papers were then read:

A New Method of Making Topographic Models, by F. H. King,
Madison.

A Special application of Stadia Measurements, by C. H.
Chandler, Ripon.

Notes on Sulphur- Hexiodide, by Edward Kremers, Madi--
son. (Read by Title.)

On a Possible Meaning of Su in the Rig Veda, by H. C.
Tolman, Madison.

Index Antiphonteus. (Read by Title.)

The Case of Address in Plato, by F. L. Van Cleef, Madison.

Some Observations on the Modern Greek of the New Tes-
tament, by Paul S. Reinsch, Madison.

On the Structure and Systematic Position of Bunops Scutifrons,
by Hattibel Merrill. (Read by title.) '

Phases of Witticism, by J. D. Butler, Madison.

7 Some Suggestions Regarding the Methods of Psychological
Study, by J. J. Blaisdell. Beloit.
Professor Blaisdell's remarks eulogizing the late Dr. A. L.
Chapin, which had been postponed on Thursday, were then given.
The Academy then adjourned till afternoon.

The members reassembled at 2.30 ». ., and listened to the
following papers: '

Some Conditions of Success in Social Reform: by David Kinley,
Madison.

On the Earliest Form of Roman Satire, by G. L. Hendrickson,
Madison.

The Constitutional and Legal A‘spects of Repudiation, by W. A.
Scott, Madison.
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Professor Barnes on behalf of the committee on nomination of
officers, nominated Professor C. R. Van Hise of Madison as vice-
president of the department of sciences, and Mr. I. M. Buell of
"“Beloit as curator of the collection of fossils. The secretary was
instructed to cast the ballot of the Academy for these officers.

Professor Barnes then made the following motion:

Moved, That the council of the Academy be empowered to take
such action as may be necessary in connection with the meeting
of the American Association for the Advancement of Science,

. which is to be held in Madison, and that they be authorized to
appropriate from the funds of the Academy such sums, not ex-
ceeding one hundred dollars, as they may deem wise toward de
fraying the expenses of said meeting.

This motion was carried.* :

The program of the meeting being finished the Academy then
adjourned, sine die.
W, H. Hosss.
Secretary.

*On March 24th, 1893, the council authorized the treasurer to pay out
of the funds of the Academy, to Mr. J. J. Suhr, the local treasurer of
the Madison meeting A. A. A. S., the sum of one hundred dollars.—Sec.







TREASURER'S REPORT.

Mapison, Wis., December, 1892.
The Wisconsin Academy of Sciences, Arts and Letters,
GENTLEMEN: The following is a statement of the financial
transactions of the Academy during the past year, viz.:

Balance on hand as per last statement............... 81,017 51
Received for interest on permanent fund............. 40 00
Received from members for initiation fees and annual

BAUES v et ittt iietie i ttenteeeareaoceiaaaacannnans 104 00

Received for set of Transactions sent to London Eng. 4 47
—— $1,165 95

The disbursements upon the order of the
_president and secretary have been as follows,
viz. :
1891.
Dec. 29, T. A. Nelson for letteringon cases... No. 1 $2 00
Prof W. H. Hobbs, for postage and
OXPTOSS..cuvee « coernanevennanns No. 2 335
L. S. Cheney for work in library. .... No. 3 10 08
Democrat Printing Co. for printing

PrOgramsS. o vees cevnennonne ouen No. 4 335
1892,
Jan. 6.  Carl Schmit for locks, ete.,. ......... No.b5 10 85
Feb1l. DLord & Thomas for reproduction
fromdiagram ............co00en. No. 6 5 56
A. Zeese & Co. forcuts ............. No. 7 2 90
Prof. W. H. Hobbs for postage, ex-
press,etc........coiiiinnn e No. 8 18 85
Geo. E. Luther for writing, etc.,..... No.9 1 80

Silbernagel & Dean for Atlas Case... No. 10 7 00
March  State Journal Printing Co. for
printing (circulars, stamped en-

velops, etc.).......ovvet ciinnn. No.11 34 50

April 13, L. 8. Cheney, work in library, etc,,... No.12 14 40
‘W. M. Brennan, work in library..... No.13 10 20

23, A. Zeese & Co. for engravings....... No. 14 9 22

State Journal Printing Co. for print-

) ing (circulars and postal cards).. No.15 15 50
May 3, A Zeese & Co. for half-tone portrait No.16 10 00

W. J. Park & Sons, forlabels, ete.,... No. 17 8 08
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State Journal Printing Co. for print-

IngslipsS....coviviiiieninennn... No. 18 175
Prof. W. H. Hobbs for postage, ex-
press,etC.,. ..., No.19 24 00
May 26. A. Zeese & Co. for diagrams......... No.20 18 31
W. M. Brennan, for -cataloging
library......... ..o ol No. 21 4 20

27, U. P. James, for Geology of Ohio.... No. 22 158
June 11, A. J. Smith for sending out Transac-

tions................. e No.23 10 80

Prof. W. H. Hobbs for cartage, ex-
press,etc,............oiiiiainn. No. 24 4 58

State Journal Printing Co. for print-
ing (programs, cards, etc.) .... .. No. 25 6 75
G. Grimm forcartage................ No. 2514 1 50

Rev. S. D. Peet for cuts for Transac-
tions.....coociiiiiiiiii il No. 26 5 00

Ang.1, Delos Kinsman for card cataloging

in library....................... No.27 12 33
8, Chi. St. Paul, Railway for freight.... No.28 9 39
16, State Journal Printing Co. for print-

ing (programs).................. No. 29 175

Oct. 22, Am. Ex., Co. expressage....... ..... No. 30 165

Nov. 16, N. B. Carr,case for cards............ No.31 150
State Journal Printing Co. for print-

ing (stationary)............. .... No. 32 6 00

Democrat Printing Co. for printing.. No.33 22 50
Dec.8. F. H. Crane, for catalogingin library No.34 24 00 $325 13
$840 85

Balance on hand December 1892, eight hundred and forty and eighty-five
one-hundreths dollars.

Respectfully submitted,
SAMUEL D. HASTING S,
Treasurer.

" The committee to whom was referred the report of the Treasurer
have examined the vouchers and find the report correct. They
recommend that it be received and adopted.

At the request of the Librarian it is stated the expenditures
of the year were increased so far beyond the usual amount by
the printing and postage necessary on securing additions to the
list of exchanges, and gifts of pamphlets to the Academy.

Respectfully submitted,
E. A. BIRGE,
C. H. HASKINS,
December 29, 1892. Commiittee.




REPORT OF THE LIBRARY COMMITTEE.

Presented at the Annual Meeting of the Academy, December 29th 1892

MADISON, Wis., December 29th, 1892.
The Wisconsin Academy of Sciences, Arts and Letters,
Gentlemen: The binding and cataloging of the books of the
Academy, which will soon be completed, makes it important that a
more suitable place be found for the storing of these books. The
present location of the books in the cases of the academy room
is ‘undesirable for a number of reasons, most important of which
are the unsafe condition of the building, the ready access of
dirt and fallen plaster to the shelves and the difficulty of pro-
viding proper protection from theft. It is impossible to keep
from the books the finely disintegrated plaster which is con-
stantly falling from the walls. The free access of the public to
the rooms, owing to the use of it for other purposes than those
of the Academy, renders the proper protection of the books a very
difficult matter. During the past year the glass fronts of cases
have been frequently broken and one case has been forcibly
opened by cutting the wood away from the bolt. The cataloging
of the books has shown that in the past many have been lost or
stolen. Moreover the space available is already crowded, while
the library is growing through its numerous exchanges and
through the completion of its existing series of journals.

In view of the facts above stated, we earnestly recommend
that an appeal be made to the legislature at its next session, for
the erection of a building to accommodate the libraries of the
State Historical Society and the Academy. If these two
libraries and the library of the State University, which is
greatly 1n need of new quarters, were under one roof, it would
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be greatly to the advantage of those who make use of any or all
of these libraries and it would make the collections thus properly
housed a just cause for state pride.

Respectfully submitted,
Wu. H. Hosss,
G. L. HENDRICKSON,
G. C. ComsTOCK. ,
Library Committee.



REPORT OF THE LI‘BRARIAN.

MapisoN, WIs., September 1st, 1893,
Wisconsin Academy of Sciences, Arts and Letters
Gentlemen: The following report is for the years 1890-93,
the term during which I have served as Librarian of the Academy.
It includes the matter cantained in my abstracted report, which
W:?S read at the annual meeting of 1892, and accordingly that
report is not printed. '
CONTENTS. f
PAGE.
GROWTH OF THE LIBRARY. . . ... xvii
Additions to the list of corresponding societies. . xvii
Additions to existing series of journals. ~ . XVV
Gifts of scientific papers by individuals. . . XxXXi
Acknowledgments of brochures. . . . xxxii
CoPIiES OF THE ACADEMY’S TRANSACTIONS ISSUED. . . liv
CATALOG OF THE LIBRARY. . . . . . . lvi
BINDING OF THE BOOKS IN THE LIBRARY. . . . lviii
PLAN OF TEMPORARY DISTRIBUTION OF BOOKS TO MEMBERS OF
THE ACADEMY. . . . . . . . Ix
NEED OF BETTER QUARTERS FOR THE LIBRARY.

GROWTH OF THE LIBRARY.

Additions to the List of Corresponding Societies :—Additions of
standard scientific societies to the permanent exchange list of
the Academy have been diligently sought. In February, 1892, a
circular was printed and sent to a selected list of societies,
whose publications were desired in exchange. Many societies.
were appealed to through the medium of a personal letter.
When the eighth volume of the Transactions was issued, a consid--

erable number of copies was sent out to societies not included:
ii—ii
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jn our list, as samples and in each was inserted a printed slip to
indicate that an exchange of publicatiouns was desired. As a result
of these efforts about one hundred and seventy societies have been
added to our list of regular correspondents. In nearly every in-
stance there has been correspondence definitely arranging the ex-
change. In a few cases in which no communication has been
received from the secretary of a society arranging the exchange, a
generous shipment of publications has been interpreted to indicate
that one is desired. With few exceptions the exchanges are of
a most satisfactory character and will be the meahs of greatly
strengthening the library. T '

‘The list of these societies is given below arranged according
to place of issue. A number of them were included in the list of
Corresponding Societies, which was printed in the appendix of
- the eighth volume of the Transactions, an asterisk there indicat-
ing that'they were recent accessions to that list.

. Amherst (Massachusetts) Agricultural Experiment Station,

' Publications. \ )

Antwerp (Belgium) Societe Royale de Geographique. Bulletin.

~ Ann Arbor (Michigan) Engineering Society of the University
of Michigan. “The Technic.” :

Augsburg (Germany) Naturhistorischer Verein fur Schwaben u.
Neuberg in Augsburg. Berichte. ' _

Austin (Texas) Geological Survey of Texas. Publications.

Texas Academy of Science. Transactions.

Belfast (Ireland) Belfast Nat. History and Philosophical 'Society.
Reports and Proceedings.

Bergamo (Italy) Ateneo di Scienze, Letter e eArti in Bergamo.
Atti. :

Berlin (Germany) Zeitschrift fur Instrumentenkunde. (Dr. A.
Westphal, Redacteur, Joichimsthalerstr. 35).

——- Deutsche Geologische Gesellschaft. Zeitschrift.

—— Apotheker Zeitung (Organ des Deutschen Apotheker-
Vereins).

—— Zeitschrift f. Praktische Geologie. (Edited; by Dr. Max
Krahmann, Wetzlar, Rheinprovinz).

———— Arbeiten aus dem Kaiserlichen Gesundheitsamte.
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——— Gesellschaft fur Erdkunde zu Berlin. Verhandlungen
und Zeitschrift. :
Bern.e (Switzerland) Schweizerische Entomologische Gesellschaft.

Bone (Algiers) Academie d' Hippone.  Bulletin.

Bonn (Germany) Naturhistorischer Verein d. preuss. Rhein-
lande, Westfalens u. d R. B. Osnabruck. Verhandlungen.

Bordeaux (France) Societe Linneenne de Bordeaux. Proces—Ver-
baux.

Boston (Mass.) (Mass. Institute of Technology.) Technology
Quarterly, Abstracts of Proceedings of Society of Arts.
Breslau (Germany) Verein fur schlesische Insektenkunde zu
Breslau. Zeitschrift.
—— Zeitschrift fur Entomologie.

Brussels (Belgium) Societe Belge de Microscopie, Bulletin.

Brussels and Liege -(Belgium) Melanges Geologiques "par .Gr.
Dewalque. ;

Budapest (Hungary) Termeszetrajzi I'uzetek. (A pericdical
devoted to Botany, Zoology, Mineralogy and Geology.
Edited by the Hungarian National Museum at Budapest.)

——— Hungarian Geological Sociéty. (Foldtani Kozlony.)
Journal. ~ '

——— Societe Hongroise de Greographle Publiqatioﬁs.

Cairo (Egypt) Institut Egyptien. Bulletin.

Calcutta (India) Asiatic Society of Bengal. Journal.

Cardiff (Wales) Cardiff Naturalists Society. Report and Tran-
sactions. . ‘

Cassel (Germany) Realschule. Program.

———— Vereiu f. Naturkunde. .

Champaign (Illinois) The Technograph. (Published by the
University of Illinois).

Chapel Hill (North Carolina) State Geological Slirvey. Publica-
tions.

Cherbourg (France) Societe Nationale des Sciences Naturelles

. et Mathematiques de Cherbourg. Memoires.

Chicago (Illinois) Association of Engineering Societies. Journal.

Chur (Switzerland) Naturforschende Gesellschaft Graubundens.
Jahresbericht.

Coimbra (Portugal) Sociedade Brotereana. Bolitim.
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Colorado Springs (Colorado) Colorado College Studies. Papers.
read before the Colorado College Scientific Society.

Des Moines (Iowa)\Geologic'al Survey of Iowa. Publications.

Donai (France) Union Geographique du Nord de la France.
Bulletin.

Donaueéchingen (Germany) Verein fur ‘Geschichte wu. Natur-
geschi‘chte der Baar zu Donaueschingen.

Dresden (Germany) Koni‘gliches Mineralogisches Museum.
: Mitth., Fuhrer, etec.. ’

Edinburgh (Scotland) Geologlcal Soc1ety of Edmburgh “Tran-
sactions.

Ekathermebourg (Russm) Societe Ouralienne d’ Amateurs des
Sciences Naturelles a Ekatherinebourg. Bulletin.

Erlangen (Germany) Physikalisch-Medicinische Societat in

Erlangen. Sitzungsberichte.

Frankfurt a. O. (Germany) Naturwissenschaftlicher .Verein des
Reg. Bez. Frankfurt. Monatl. Mitth. a. d. gesamm. Geb. d.
Naturwissenschaften. (Herausgegeben von Dr. Ernst Huth. )

i Societatum Littere. (Herausgegeben von Dr. Ernst Huth.)

. Geneva (Switzerland) Societe de Physique et d’ Histoire natur-
elle de Geneve.
——— Societe de Geographie de Geneve Journal.
Gera (Germany) Gesellschaft von Freunden d. Naturwissen-
schaften in Gera. Verhandlungen and Jahresberichte.
Glasgow (Scotland) Geological Society of Glasgow. Transac-
tions.

—— Natural History Society of Glasgow. Proceedings and
Transactions.

Granville (Ohio) Scientific Laboratories of Denison University.
(W. G. Tight, Editor) Bulletin.

— The Journal of Comparative Neurology. (C. L. Herrick,
Editor.) .

Greifswald (Germany) Geographische Gesellschaft zu Griefs-
wald. = Jahresbericht.

Haarlem (Holland) Koloniaal Museum to Haarlem. Bulletin. ]

Hamburg (Germany) Verein fur Naturwissenschaftliche Unter-
haltung in Hamburg. Verhandlungen. .
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—— Naturwissensch. Verein in Hamburg. = Abh. a. d. Gebiete
d. Naturwissenschaften.

Helsingfors (Finland) Commission Geologique de la leande
Carte Geologique de Finlande.

Hermannstadt (Hungary) Siebenburgischer Verein fur Natur-
wissenschaften in Hermanunstadt. Verh. u. Mitth.

Indianapolis (Indiana) Geological Survey of Indiana. Publica- -
tions.

Innsbruck (Austria) Naturwissensch.-Medicinisch. Verein in
Innsbruck.

Iowa City (Iowa) Iowa Sta,te University ~Natural H1st0ry
Laboratories. Bulletin.

Ithaca (New York) Cornell University. Scientific Bulletin,
Library Bulletin, Occasional Publications.

Jefferson City (Missouri) Geological Survey of Missouri. Pub-
lications. ) . '

Jena (Germany) Universitats- Blbhothek (Dr. K. K. Muller,
Oberbibliotheker) Dissertations and other Publications.

Baden (Germany) Badischer Botanischer Verein. Mittheilungen.

Kassel (Germany) Verein f. Naturkunde zu Kassel. Bericht.

XKew (England) Royal Gardens, Hooker’s Icones Plantarum.

Kiel (Germany) Mineralogisches Institut der Universitat Kiel.
(Prof. Johannes Lehmann, Editor.) Mittheilungen.

—— Naturwissenschaftlicher - Verein fur Schleswig-Holstein.
Schriften.

Kolozsvart (Hungary) Ertesito. Sitzungsbericht der Medicin-
isch-naturwissenschaftlichen Sectionen des Siebenburgischen
Museumvereins. I. Medicinische Abtheilung. II. Natur-
wissenschaftliche Abtheilung. (In the Zend language with
abstracts in German.) '

Konigsberg (Germany) University of Konigsberg. Disserta-
tions.

—— Physikalisch-Okonomische Gesellschaft zu Konigsberg.
Schriften. ‘

Preussischer Botanischer Verein in Konigsberg.
Lansing (Michigan) Geological Survey of Michigan. Publica-
tions.

Lawrence (Kansas) University of Kansas. University Quarterly.
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Leeds (England)‘- Leeds Geological Association. Transactions.
Leipa (Austria) Nordbohmisches Excursions-Club. Mittheil-
ungen.

Leipzig (Germany) Naturforschehde Gesellschaft zu ]ieipzig‘

Sitzungsberichte. _
Zeitschrift d. Naturw1ssenschaft

Lille (France) Societe Geologlque du Nord. Memoires.

Lincoln (Nebraska) Univbersity of  Nebraska. University Stud-
ies.

Lisbon (Portugal) Commlssao dos Trabalhos Geologicos de:
Portugal Communicacoes.

Liverpool (England) Liverpool Geological Soéiety. Proceed-
ings. . _ » -

Loben (Austria) Frederich Katzer, K. K. Berg Akademie,
Loben, Styria, Austria,

London (England) Geological Socrety Abstracts of Proceed-
ings.

—— Annals of British Geology (Edlted by J. F. Blake)
Journal.
Society of Arts. (Secretary, John St., Adelphi,.London
W. C.) Journal.

—— British Museum (Natural History) (Cromwell Road; Lon-
don, 8. W.) Natural History Publications.

—— Queckett Microscopical Society. Journal.

Lunaburg (Germany) Naturwissenschaftlicher Verein fur das
Furstenthum Luneburg, T ahreshefte.

Lyon (France) Societe Botanique de Lyon. Bulletin.

Magdeburg (Germany) Naturwissenschaftlicher Verein fur Mag-
deburg. Jahresberichte und Abhandlungen.

Manchester (England) Manchester Geographical Society.
Journal. '

—— Manchester Geological Society. Journal.

Marburg (Germany) Gesellschaft zur Beforderung der gesammt.
Naturw. zu Marburg.

—— Konigliche Universitats-bibliofhek. Dissertations.

Melbourne (Victoria) Rdyal Society of Victoria.
Geological Society of Australasia. Transactions.

Milan (Italy) Societa d’'Esplorazione Commerciale in Africa.
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Minneapolis (Minn.) University of Minnesota. Bulletin.
Montgomery (Alabama) Geblogical Survey of Alabama. Pub-
lications. . ‘
" Montreal (Canada) Royal Society of €anada. Proceedings and
Transactions. -
Munich (Germany) Bayerische botanische Gesellschaft zur
Erforschung der heimischen Flora. " Berichte.
Munster (Germany) Westfalischer Provinzial-Verein fur Wissen-
_chaft und Kunst. Jahresbericht. '
Naples (Italy) Societa di Naturalisti in Napoli. (L. Savastano,
President.) . ' '
New Haven (Connecticut) Connecticut Academy of Arts and
Sciences. Transactions.
New York (N. Y.) New York Academy of Science. Transactions
and Annals.
Columbia College. (School of Mines Quarterly.)
—— American Geographical Society. Journal.
. —— The “Auk,” a Quarterly Journal devoted Excluswely to
Ornithology (L. S. Foster, publisher.)
Odessa (Russia) Club Alpin de Crimee. (M. le. Prof. Kamien-
ski, Secy.) Publications.
Padua (Italy) Societa Veneto Trentino di Scienze Naturali
Residenti in Padua. Atti.
Revista di Mineralogia e Cristallografia Itahana
Paris (France) Prefecture de la Seine. Annuaire Statistique de
la Ville de Paris.
Teuille des Jeunes Naturalistes. (Adrian Dollfus, 35 rue
Pierre Charron.) .
Philadelphia (Pa.) The American Naturalist.
Franklin Institute. Journal.
Portland (Maine) Portland Society of Natural History.
Poughkeepsie (N. Y.) Vassar Brother’s Institute and its Seien-
tific Section. Transactions. '
Quebec (Canada) Geographical Society of Quebec. Transactions.
Riga (Russia) Rigascher Garten-Bau Verein. Jahresbericht.
Naturforscher Verein. Korrespondenzblatt. -
Rome (Italy) British and American Archeological Society of
Rome. Journal.
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—— Rassegna delle Scienze Geologiche in Italia. (Edited
by M. Cermenati and A. Telleni.)

Rostock (Germany) Verein der Freunde der Naturgeschichte in
Andreasberg. (Prof, E. Geinitz, Secy.) Archiv.

Rotterdam (Holland) Societe Batave de Phllosophle Experiment-
ale de Rotterdam.

"Rouen (France) Societe hormandie de Geographie. Bulletin.

Saint Petersburg (Russia) Russisch-Kaiserliche Mineralogische
Gesellschaft. = Verhandlungen. Materialien zur Geologie
Russlands. :

San Francisco (California) Astronomical Society of the Pacific.
Publications. :

Santiago (Chili) Societe Scientifique du Chile. Actes.

Schaffhausen (Switzerland) Schweizerische Entomologische Ge-
sellschaft. (Editor, Dr. G. Stierlin, Schaffhausen.) Bulletin.

Shanghai (China) China Branch of the Royal Asiatic Society.
Journal. _ :

Springfield (Illinois) Geological Survey of Illinois. Publications.

Stavanger (Norway) Stavanger Museum. Aarsberetning.

Stockholm (Sweden) Kongl. Svenska Vetenskabs-Akademiens
Tradgard Bergielund. = Acta Horti Bergiani.

Strassburg (Germany) University of Strassburg. Dissertations.

—— Commission fur die Geologische Landesuntersuchung von
Elsass-Lothringen. Mittheilungen. ‘

Sydney (New South Wales) University of Sydney. Calendar.

—— Royal Society. Journal and Proceedings.

—— New South Wales Government Board for International
Exchanges. Publications.

Throndhjem (Norway) Det Kongelige Norske Videnskabernes
Selskabs. Skrifter.

Tokio (Japan) Deutsche Gesellschaft f. Natur-und Volkerkunde

Ostasiens. Mittheilungen. (Formerly Yokohama.)

Tokio Geographical Society. Journal.

Topeka (Kansas) Kansas State Historical Society. Historical
Collections.

Toulouse (France) Societe francaise de Botanique. Revue de

Botanique (Bulletin Mensuel de la Societe). (Address
M. le. Secretaire general de la Societe francaise de Botan
ique, 19, rue Ninan. Toulouse).
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Trieste (Austria) Osservatorio Marittimo di Trieste. Rapporto
Annuale.
Tubihgen (Germany) Verein f. Geschichte u. Naturgeschichte der
Baar u. d. angrenz. Landesthiele in Donaueschingen.
7 Schriften.
Tucson (Arizona) School of Mines. Publications.
Vienna (Austria) K. K. Universitats-Bibliothek. Publications.
K. K. Geologische Reichsanstalt. (Dr. D. Stur, Director.)
Jahrbuch und Verhandlungen. A
—— Allgemeine osterr. Chemiker und Techniker Zeitung.
(Hans Urban, Redacteur Wien XVIII, 2.)
—— Wiener Illustrirte Garten Zeitung (Orga,n d. K. K.
Gartenbau Gesellschaft.)
‘Washington (D. C.) U. S. Coast and Geodetic Survey. Pub-
lications.
—— National Academy Memoirs.
—— Philosophical Society of Washington. Bulletin.
National Geographical Society. Magazine.
‘Waterville (Maine) Library of Colby University.
Weimar (Germany) Thuringischer botanische Verein. Mittheil-
ungen. :
Wellington (New Zealand) "Colonial Museum and Geological
Survey. .
New Zealand Institute. Transactions and Proceedings.
Wernigerode (Germany) Naturwissenschaftlicher Verein des
Harzes zu Wernigerode. Schriften.
Worcester (Massachusetts) American Antiquarian Society.
Transactions.
—— Worcester Society of Antiquity. Proceedmgs
Wurzburg (Germany) K. K. Universitats-Bibliothek. Disser-
tations.
Zurich (Switzerland) Schweizerische Botanische Gesellschaft.
(Prof. J. Jaeggi, Bot. Garten in Zurich, Switz). Berichte.
Zurich-Hottingen (Switzerland) International Entomological
Society. (Fritz Ruhl, Zurich-Hottingen.)

Additions to Ewisting Sets of Journals: - In February, 1892,
with the approval of the library committee, a circular letter
form was printed, which could be filled out and sent to socie-
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ties of whose publications our set was incofnplete. This cir-
cular when filled out stated the volumes desired, and the vol-
umes of the Transactions which could be sent in exchange.. When
an exchange of publications had been recently begun with a
society, earlier volumes of the society’s publications were re-
quested in exchange for a more or less complete set of the
Academy’s Traunsactions. A large number of these circulars
have been sent out, and many have met with favorable re-
sponses, but in nearly every case the sets of the more import'-
ant journals have been secured through personal correspondence
with the secretary of the society. The result has been very
satisfactory, the -aggregate value of the books obtained
in this way amounting to several hundred dollars.
Many of the sets received, which have been nominally ex-
changes, so far exceed in value the return we were able to make,
that they must be considered gifts to the Academy. Instances
of this are the following important journals, which are selected
from the list given below: Hooker’s Icones Plantarum, Zeit-
schrift der = Deutschen Geologischen Gesellschaft, Jahrbuch
und Verhandlungen der K. K. Geologischen Reichsanstalt,
Ver}idndlungen der Kaiserlichen Mineralogischen (Gesellschaft
(St. Petersburg), Bulletins and ‘Memoirs of the Museum of
Comparative Zoology, and Proceedings of the American Asso-
ciation for the Advancement of Science. Most of the men-
tioned volumes are not to be found in any other library in the
state.

The following is a list of the more important volumes re-
ceived :— '

Massachusetts. Institute of Technology—Proceedings of the
Society of Arts, Years 19-23, 25-29. Technology Quarterly,
Vols. I-IV (except No. 1 of Vol. L)

“The Auk” (Quarterly Journal of Ornithology), Vols. VI-IX.

American Antiquarian Society—Transactions, Vols. I, III-
VII. Partial’ Index of Proceedings, by Stephen Salisbury, Jr.

Catalog of Collections. -

American Geographical Society—Journal, Vols. VIII-XXIII.
National Geographical Society—Magazine, Vols. I-III.

State of Maine—Geology of Maine, 2d and 3d Annual Re-
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ports. Maine Board of Agriculture, embracing also the Re-
ports on the Scientific Survey, 6th and 7Tth Reports (1861 and
1862). :

Philosophical Society of Washington—Bulletin, Vols. T-XI
(cbniplete).

Gesellschatt v. Freunden d. Naturwissenschaften in Gera—
Verhandl., Vols. TI-III. Jahresber., 7-9, 11-13, 16-35.

Naturwissenschaftlicher Verein in Magdeburg—Jahresber. u
Abhandl., 1885-1891.

Hooker’s Icones Plantarum—Vols. XI-XX; XXI, 1-3; XXIIL

. Museum of Comparative Zoology—DBulletin, Vols. I, VI, VII,
2-11; VIII, XI, XII, XX, 8. Tllustrated Catalog (included
in Memoirs), Nos. 1-3, 5, 6. Memoirs, Vols. V, 2; VI, 1, i-ii,
2; VII, 2, ii-iii; VIII, 3; IX, 1-2; X, 1, 3.

Princeton College—Contributions from the E. M. Museum of
Geology and Archzology, Bulletins 1 and 3, and Vol. I, No. 1,
of Memoirs.

Portland Society of Natura,l History—Proceedings, Vol. I,
1-2 (1862 and 1869). Proceedings, Sessions of 1880-1881, 11th,
13th, 14th and 16th meetings. Proceedings, Sessions of 1881
1882, 1st, 3rd, 8th, 10th and 11th meetings. Proceedings,
Sessions of 1888-1889, 9th meeting. Journal, Vol.- I, No. 1 (1864).
The Portland Catalog of Maine Plants. (1868)..

Harvard University Library;Bibliographical Contributions,
Nos. 8,12, 17, 19, 22, 26, 29, 30, 33-44.

Revista di Mineralogia e Cristalografia Italiana, Vols. VI-X.

Geological Survey of Texas—Annual Reports I-II

Manchester Geographical Society—Journal, Vols. I-III; IV,
7-10; V, 1-6, 10-12.

Katzer’s Geologie v. Bohmen.

Geological Society of Glasgow——Transactlons Vols. VII, VIIL
. Deutsche Geologische Gesellschaft—Zeitschrift, Vols. XXIV-
XLIII. (Complete since 1872.)

K. K. Naturhistorischen Hofmuseum—Annalen, Vols. III, 4;
1v, 1, 4; VI, 3, 4.

Geological Society of London—Abstracts of Proceedings,
1885-1892.

Comitato Geologico d’'Italia—Bolletino, Vols. I-V.
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Leeds Geological Association—Transactions, 1886— 1892.

Commission fur die Gealogische Landesuntersuchung von
Elsass-Lothringen—Mitth., Vols. I-III, IV 1.

Liverpool Geological Association—Transactions (Journal), ,
Vols. II, IV-VI, IX-XII.

Comite Geologique de la Russie—Memoires, Vols. -IT, 2, 3;
1I11,2,4;IV2; V., 5; VIIT 1, 2; IX 1; X 1; XI1, 2; XIII 1.
Bulletin, Vols. IV 8-10; V 1-8; VII 6-10; VIII-XI.—Bib-
liotheque Geologique, 3, 4, 5, 6,. '

United States Geological Survey—Annual Reports, VIII 2.
Bulletins 1, 30, 31, 33, l.‘:}7—41, 53. Mineral Resources, 1885."

- K. K. Geologische Reichsanstalt—Jahrbuch, Vols. XXXVI-
XLII (1886—1892). Verhandlungen, 1886-1892.

Societe Geologique du Nord—Memoires, Vols. I-III.

Kaiserliche Mineralogische Gesellschaft (St. Petersburg)
Verhandlungen, Vols. X-XXIX and Register.

American Association for the Advancement of Science—Pro-
ceedings, Vols. I-XXIV, XXX, XXXII;, XXXIV, XXXV. (Com-
pleting our series). '

National Academy of Sc1ences—Mem01rs, Vols I, II, III, IV
1, 2.

Naturforschende Gesellschaft in Berne—Mltthellungen 1870~
1872, 1882, Nos. 1040-1056; 1883, Nos. 1057-1063.

Wo’rcester Soctety of Antiquity—Proceedings, Foundation to
1877; also 1878, 1879-1882, 1884-1890. Constitution and By-
Laws. Papers, Nos. 4, 8, 22, 25,

Naturforschende Gesellschaft in Emden—Jahresber. 57-65,
67, 69. Kleine Schriften, V, VI, VII, IX -XIII. Fest-
schrift herausgegeben in Veranlassung der Jubelfeier ihres 50-
jahrigen Bestehens am 29ten December, 1864. Die Gewitter
des Jahres 1855.

Association of Engineering Societies—Journals, Vols. I, 5
12; II-VI, VII, 1-6, 9-12; VIII-XI.

United States National Museum—Bulletins 11, 13, 14, 17, 18,
20-32, 34, 37. Procee:dings (several volumes).

Nova Scotian Institute of Natural Science—Vols. II, pt. 4;
1V, 4, Vv, 1, 2, 4; VI, 1-4; VII, 1-2. .

Real Academia de la Historia—Boletin, Vols. I, pts. 1-4; II,
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4;V, 1-4; VI, 5-6; VIIL, 1, 3, 5; IX, 4, 6; X, 1; XI,i—S;
XII, 1-6; XIV, 5-6; XV, 1-3; XIX, 4; XXI, 6.

Norwegian North Atlantic Expedlmon—Crustacea IT Sars;
Buccmldae, Friele; Mollusca II, Friele; Holothuroidea, Dan-
ielssen and Koren; Annelida, Hansen; Fishes, Collett. .

Nordbohmlsches Excursmnsclub—Mltthellungen Vols. XTI-

, 1889-1892.

Revue de Botanique, Vols. III-VII.

Academie des Sciences, Belles Legttres et Arts de Lyon—DMe-
moires: Classe des Sciences, Vols. XXX -XXXI, 1889-1892;
Classe des Lettres, Vols. XXVII-XXVIIIT, 1890-1892; 3d Se-
ries, Sciences et Lettres, Vol. I, 1893.

. Prefecture de la Seine—Annuaire Statistique de la Ville de

Paris, Annees VII-VIIL. Catalogue de la Bibliotheque Admin-
istrative (Section Etrangere). '

Cincinnati Society of Natural Hlstory—Journa,l Vols. XII,
1-3; XIV, 2.

Zeltschmft fur Entomologle—Neue Folge, Hefts "1-17, 1870~
1892.

War Department—Report of Secretary, 1876, I, II, 1-3;
1877, I, II, 1; 1878, I, II, 1-3; 1879, I, II, 1-3, III; 1880, I,
I1, 1-3; 1881, I, II, 1-3, IIL

John Hopkins University—Circulars; many back numbers.

The Canadian Record of Science—Vols. I-ITI, Nos. 1, 3, 5-8;
IV, 1-2, 4-8; V, 1-5. \

Feuille des Jeunes Naturalistes—Annees 7-10. 2d Series,
Vols. I-II.  3d Series, Vol. L

Bulletin de la Societe Ouralienne d’Amateurs des Sciences
Naturelles—Vols. IV-VII, VIII, 1; X-XII.

The following were received from the library of the Univer-
sity of Wisconsin, being duplicates exchanged for duplicates
in the Academy library:

Geological Survey of Ohio—Geology, Vols. I and II; Paleon-
tology, Vols. I and II; Maps, 1873; First Annual Report.

Geological Survey of New Jersey—Vols. I; II, pts. 1 and 2.

Geological Survey of Indiana—Maps and Colored Section,
1869; Vols. for 1870, 1872, 1873; Maps, 1872.
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The volumes in the following list have been obtained from the
secretary of the State Agricultural Society. ~On examining
these books it was noticed that in a number of cases they filled
lacuns in our own series. It is thus probable that, in those
cases at least, they have been sent to the State Agricultural
Society through error. The secretary of the society has, there-
fore, turned over the volumes to the Academy so that they may
supplement our sets and be accessible for use. With his per-
mission the librarian has communicated with the societies con
cerned, requesting that hereafter the journals be addressed to
the Academy, and not to the Agrlcultural Society.

K. Akademie v. Wissenschaften, Wien. Sitzungber.* (Math.
Naturw. Classe.) Abth. I, Vols. XCI, 5, XCI1, 3-5; XCVIII,
8-10; C, 1-7. Abth. II, Vols.-XCI, 3-5; XCIII, 1-3; XCV,
3; XCVI, 2-5. Abth. Ila, Vols. XCII, XCIII, 4-10; XCIX,
C, 1-T  Abth. IIb, Vols. XCVIII, 4-10; XCIX, C, 1-7. Abth,
III, Vols. XCI, 3-5; XCII, XCV, 1-5; XCVI, XCVIIL, 5 10;
XCIX, C, 1-T.

R. Instituto Lombardo di Scienze e Lettere—Rendiconti, 2d
Series, Vols. XV, XVI, XIX, XXII-XXIV. Memorie, Classe
di Sci. Math. e Natur., Vols. XVI, 2-3; XVII, 1.

Archives Neerlandaises des Sciences Exactes et Naturelles,
Vols. XVII, 2; XX, 1; XXV, 1; XXVII, 1-2.

Ofversigt Finska Vetenskaps-Societetens Forhandhngar Vols.
XXII-XXIV.

Proceedings Manchester Philosophical Society, Vols. XXI,
XXII, XXV, XXVL '

Acta Societ. Scient. Fennicee, Vol. XVIL

Finlands Natur och Folk, 43, 50, 51.

Memoires Acad. Caen, 1892.

Verhandlungen Naturf Gesellsch. Basel, Th. VIII, Hft. 1

Accad. Gioenia di Scienze Naturali in Catania—Atti, 3d Se-

* A complete set of the Sitzungberichte of the Vienna Academy
(Math. Naturw. Classe) does not exist in Madison, and I believe not in
Wisconsin. The University has an incomplete set, extending to the
sixtieth volume, but this also has many lacunz. These facts have been
set before Professor Suess, the general secretary of the Vienna Academy,
with the request that the gaps in both series be filled, so that between
the two libraries a complete set may be found in Madison.
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ries, Vol. XX; 4th Series, Vols. IV-V. Bulletino Mensile,
1892, fasc. 26-31. :

Nova Acta R. Societatis Scientiarum Upsaliensis—3d Seriés,
Vols. XIII, 2; XIV, 1. -

Jahresber. d. Schles. Gesellsch. f. Vaterland. Cultur, Vols.
LXIII, LXV, LXVII-LXIX (with Erganzungsbande).
- American Museum Natural History—Bulletin, Vol. 1II, No. 1.
Ann. Rep., etc., 1892.

Tijdschrift Nederl. Maatsch. Nijverheid, 1883, 1885.

Bulletin Societe d’Agriculture, Sciences et Arts de la Sarthe,.
Vols. XXXI, 3-4; XXXII, 4; XXXIII, 2, 4; XXXIV, 1.

Koninklijke Akademie van Wetenschappen, Amsterdam—
Verslagen en Mededeelingen. Afd. Natuurkunde, 2d Series, Vol.
XVIIT; 34 Series, Vols. V-VII. Afd. Letterkunde, 2d Seriés,
Vol. XII; 3d Series, Vols. V-VII. Verhandelingen—Afd. Na-
tuurkunde, Vols. XXVI, XXXVIII. Afd. Letterkunde, Vols.
XVIII, XIX. Jahrboeck, 1882, 1888-1890.

Atti Fondazione Scientifica Cagnola (Milan), Vols. VII, IX, X.

Die Optischen Anomalien der Krystalle (6 plates), by Rein-
hard Brauns.

Exploration Internationales des Regions Polaires, 1882-83 et
1883-84. Expedition Polaire Finlandaise, Vol. I.

There is much more that can be done in the direction of fill-
ing out our series of journals. A glance at the catalog {in appen-
dix to this volume) will show that a complete series of books is
still the exception to the rule. Many sets still' incomplete in
our library have been filled as far as is possible, but the ﬁlhng
of others has not been attempted.

Gifts of Scientific Papers by Individuals :—Early in 1892 the
Library Committee issued a circular asking scientific workers to
generously donate brochures of their personal publications to
the library of the Academy. It was thought that in this way a
valuable addition might be made to the Academy Library, in
which most scientific men would be glad to bear the small part
asked of them. It was promised that the gifts should be

promptly acknowledged by mail and also in the librarian’s re-
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port. This circular has been sent out somewhat widely as re-
gards territory, put it has been confined pretty largely to
geologists, mineralogists and botanists. Circulars were sent
first to these workers because the necessary lists were ready at
hand, and perhaps also because the papers of the first two
classes of workers have the greatest interest to the librarian
personally. The circulars would have found wider distribution:
but for the fact that the time that the librarian could devote to
his duties was soon absorbed by the work of cataloging and
binding. the books of the Library. Yet as a result of the
limited distribution of the circulars and within something more
than a year, the papers of the following long list have been re-
ceived at the library. They have been duly acknowledged by
mail and cataloged. It will be noted that geological brochures:
largely predominate. ’

ACKNOWLEDGMENT OF BROCHURES.

Ackermann, Karl. Repertorium der landeskundlichen Litera-
tur fur den Koniglich-Preussischen Regierungsbezirk Kas-
sel. With Nachtrage 1, 2 and 3.

— Bestimmung der erdmagnetischen Inklination von Kassel.

Adler, Cyrus. - Progress of Oriental Science in America during
1888.

, —= Report on the Section of Oriental Antiquities in the U. S.
National Museum, 1888.

Allen, J. A. The North American Species of the Genus Co-
laptes, considered with Special Reference to the Relation-
ships of C. auratus and C. cafer.

Arthur, J. C. Report on Botanical Work in Minnesota for the
year 1886. )

"Atkinson, Geo. F. Ordema of the Tomato.

—— Method for obtaining pure Culture of Pammel’s Fungus of
Texas Root Rot of Cotton.

—— Carnation Diseases.

Some Cercosporae from Alabama.

—— The Genus Frankia in the United States.

—— An Automatic Device for Rolling Culture Tubes of Nutri-

ent Agar Agar.
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: Some Diseases of Cotton.

—— Monograph of the Lemancacea of the United States.

Averill, C. K. List of Birds found in the Vicinity of Bridge-
port, Conn.

Backstrom, Helge. TUeber den Dahllit, ein neues Mineral von
Odegarden, Bamle, Norwegen.

— Beitrage zur Kenntniss der islandischen Liparite.

—— Uber Fremde Gesteinseinschlusse in Einigen Skandinav-
ischen Diabasen.

~——— Uber Angeschwemmte Bimsteine und Schlacken der Nord-
europaischen Kusten.

Om kvartskakelagren .vid Guda, Norge.
—— Beitrage zur Kenntniss der Thermelektricitat der Krystalle.

—— Elektrisches und thermisches Leitungsvermogen des Eisen-

glanzes.

Balg, G. H. Braune’s Gothic Grammar (translated by Balg).

—— First Germanic Bible (edited by Balg).

—— Glossary of Gothic Language.

Ballon, S. M. The Eye of the Storm.

Baltzer, A. Glacialgeologisches v. der Sudseite der Alpen.

Barrois, C. Memoire sur la Distribution des Graptolites en
France.

Faune du Calcaire d'Erbray. Lille, 1889.

Beecher, C. E. The Development of a Paleozoic Poriferous
Coral. '

—— Symmetrical Cell Development in the Favositidae.

Bell, R. The Nickel and Copper Deposits of Sudbury District,
Canada. (Presented by Geo. H. Williams.)

Billet, A. Contribution a L’etude de la Morphologie et de
Developpement des Bactereacees.

Branner, J. C. The Relations of the State and National Geo-
logical Surveys to Each Other and to the Geologists of the
Country.

Brigham, A. P. The Geology of Oneida County.

—— A Chapter in Glacial History with Illustrative Notes from
Central New York. )

—— Rivers and the Evolution of Geographic Forms,

s
ii—iii,
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Broadhead, Prof. G. C. Preliminary Repoft on Coal by Arthur

' Winslow, State Geol.

——— A Description of the Lower Carboniferous Crinoids from
Missouri by S. A. Miller.

—— A Bibliography of the Geology of Missouri by F. A. Samp-
son.

Brooks W. K. Salpa in its Relation to the Evolution of Life.

Brown, Nathan Clifford. A Catalogue of the Birds known to
occur in the Vicinity of Portland, Me.

Carbaugh, Harvey C. A Course of Instruction for Non-com-
missioned Officers. '

Chapman, C. H. An Elementary Course in Theory of Equations.

Cheney, L. S. and True, R. H. On the Flora of Madison and
Vicinity. A Preliminary Paper on the Flora of Dane
County, Wisconsin.

Clark, W. B. The Surface Configuration of Maryland.

Clarke, F. W. Note on the Constitution of Ptilolite and
Mordenite.

Claypole, E. W. On the Structure of the American Pteraspi-

dian, Pal®aspis with Remarks on the Family.

The Head of Dinichthys. ‘

Cohen, E. Lava vom Camerun Gebirge.

Das Obere Weilerthal und das Zunachst Angrenzende

Gebirge.

—— Ueber die Trennung v. Thonerde, Eisenoxyd u. Titansaure.

—— Goldfuhrende Conglomerate in Sud-Afrika.

—— Ueber den Granat der sudafrikanischen Diamantfelder
und uber den Chromgehalt der Pyrope.

—— Ueber Jadeit v. Thibet.

—— Ueber Speckstein, Pseudophit und dichten Muscovit aus

Sud-Afrika.

Titaneisen v. den Diamantfeldern in Sud-Afrika.

—— Ueber Lavea v. Hawaii u. Einigen anderen Inseln des
Grossen Oceans nebst einigen Bemerkungen uber glasige-
Gesteine im Allgemeinen.

—— Mikr oskopische Physiographie der petrographisch-wicht~
gen Mineralien, by H. Rosenbusch. (Review of.)
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—— Optischer Schlussel zur Bestimmung des Krystallsystems
v. Mineralien in Gesteinsdunnschliffen.
Ueber eine Pseudomorphose nach Markasit aus der Kreide

von Arkona auf Rugen.

Eine Verbesserte Methode der Isolierung von Gesteins-
gemengtheilen vermittelst Flusssaure. k
— Das labradoritfuhrende Gestein der Kuste von Labrador.
—— Ueber pleochroitische Hofe im Biotit.

—— Berichtigung bezuglich des “Olivin-Diallag-Gesteins” von

Schriesheim im Odenwald.
—— Ueber einen Aventurinquarz aus Ostindien.
—— Andalusitfuhrende Granite.
——— Nekrolog v. Jonas Gustav Oscar Limarsson.
—— Die Goldproduction Transvaals im Jahre 1889.
—— Mandelstein aus den Maluti-Bergen, Sud-Afrika.
Ueber einige eigenthumliche Melaphyr-Mandelsteine -aus
Sud-Afrika.
—— Geognostisch-petrographische Skizzen aus Sud-Afrika.
—— Ueber die Entstehung des Seifengoldes.
Zusammenstellung petrographischer Untersuchungsmetho-
den nebst Angabe der Literatur. ‘

——— Meteoreisen-Studien II. A

——— Ueber den Meteoriten von Zsadany, Temesvar Comitat,
Banat.

—— Review of A. E. Nordenskiold’s Mineralogische Beitrage 6.

— Chemische Untersuchung des Meteoreisens von S. Juliao
de Moreira, Portugal, sowie einiger anderen Hexaedrischen
Eisen.

Cohen, E. und Deecke, W. Ueber das Krystalline Grundge-

birge der Insel Bornholm.

Sind die Storungen in der Lagerung der Kreide an der

Ostkuste von Jasmund (Rugen) durch Faltungen zu Er-

klaren. (Presented by Dr. E. Cohen.)

Ueber Geschiebe aus Neu-Vorpommern und Rugen. (Pre-

sented by Dr. E. Cohen.)"
Cohen, E. und Weinschenk, E. Meteoreisen Studien. (Pre-
sented by Dr. E. Cohen.)
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Collin, Dr. A. TUeber die Regenwuarmer der Umgegend von
Berlin. :

— Notiz ueber Guathostoma hispidum Fedsch. aus dem

Rinde. T

Criodrilus lacuum Hoffne.

Committee of Colorado Scientific Society. Report on the Tech-
nical Determination of Zinc.

Comstock, George C. Provisional Results of a Determination
of the Constant of Aberration. T

Comstock, Dr. Theo. B. TUniversity of Arizona School of
Mines, Plan of Organization, Equipment and Relations to
the Public, Bulletin No 1.

— Oil and Natural gas in Illinois.

— Notes on the Geology and Mineralogy of San Juan County,

F ]

Colorado.
— The Geology and Vein-Structure of Southwestern Colorado.

—— A Preliminary Report on the Geology of the Central
Mineral Region of Texas from 1st Annual Report, 1889.
— Report on the Geology and Mineral Resources of the Cen-

tral Mineral Region of Texas.

Crepin, F. Observations sur Quelques Plantes fossiles des De-
pots devoniens Rapportes par Dumont a L’Etage quartzo-
schisteux Inferieur de son Systeme Eifelien.

.—— Fragments Paleontologiques pour Servir a la Flore du
Terrain Houiller de Belgique.

—— Materiaux pour servir a L’Histoire des Roses. Parts III
and IV.

— Note sur le Pecopteris Odontopteroides Morris.

Cross, Whitman. Post Laramie Deposits of Colorado.

— Constitution and Origin of Spherulites in Acid Eruptive
Rocks.

The Post-Laramie Beds of Middle Park, Colo.

Cross, Whitman and Eakins, L. G. A new Occurrence of Ptilo-
lite. ‘

Culver, G. E. On a Little Known Region of Northwestern
Montana.

Culver, G. E. and Hobbs, Wm. H. On a new Occurence of
Olivine Diabase in Minnehaha Co., South Dakota.
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Dahms, P. H. TUeber einige Eruptivgesteine aus Transvaal in
Sud-Afrika.  (Presented by Dr. E. Cohen.)

Davis, W. M. Geographical Illustrations.

— The General Winds of the Atlantic Ocean.

— Outline of Elementary Meteorology.

—— Lost Volcanoes of Connecticut.

—— The Catskill Delta in the Post-Glacial Hudson Estuary.

Theories of Artificial and Natural Rainfall.

Davis, W. M. and Wood, J. W. Geographic Development of
Northern New Jersey. ‘

Deichmuller, J. V. TUeber Urnenfunde in Uebigan bei Dres-
den.

——— Die Meteoriten des Koniglichen Mineralogischen Museums
' in Dresden. ’

Ueber Gefasse mit Graphit Malerei aus sach1schen Urnen-
feldern.

Dickerman, Q. E. (with M. E. Wadsworth.) An Olivine-Bear-
ing Diabase, from St. George, Maine.

Diller, J. S. The Late Volcanic Eruption in Northern Cali-
fornia and its Peculiar Lava.

Geology of the Taylorville Region of California.
—— Note on the Cretaceous Rocks of Northern California.
Notes on Peridotite of Elliot County, Kentucky.
—— Fulgurite.

Egleston, T. Leaching Gold and Silver Ores in. the West.

The Method of Collecting Flue-dust at Ems on the Lahn.

Eldridge, G. H. Phosphates of Florida.

__ The Florence Oil Field, Colorado.

—— Peculiar Structural Features in the Foot Hill Regions of
the Rocky Mountains, near Denver, Col.

Elmer, H. C. The Copulative Conjunctions Que Et. Atque in

the Inscriptions of the Republic in Terence and in Cato.
(A Dissertation presented for the degree of Doctor of
Philosophy.)

Evermann, B. W. The Yellow-billed Magpie.

Bird Migration.

— The Wood Ibis in Indiana.
—— Birds of Carroll Co., Indiana.
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Evermann, B. W. and Fordice, M. W. List of Fishes Collected
. in Harvey and Cowley Counties, Kansas.

Evermann, B. W. and Bollman, C. H. Notes on Collection of
Fishes from the Monongahela River.

Farish, John B. On the Ore deposits of Newman Hill.

Felix, Prof. Dr. J. Die fossilen Holzer Westindiens.

——Untersuchungen uber fossile Holzer.

—— Beitrage zur Kenntniss der Gattung Protosphyrama Leidy.

Geologie und Pa,leontologle der Republik Mexico, IIL
Theil.

Fernald, M. L. The Portland Catalogue of Maine Plants.

Ficalho, Conde de. Flora dos Lusidas.

Flint, A. S. A Brief Control for General Solutions of Normal
Equations.

On the Most Probable value of the Latitude and its Theo-
retical Weight, from. Entangled Observations occuring in
the Use of Talcott’s Method.

Foote, A. E. The Naturalist’s Leisure Hour and Monthly
Bulletin Nos. 133 and 134.

Forbes, S. A. Studies on the Chinch Bug, 1885-1888.

Foshay, P. Max. Pre-Glacial Drainage and Recent Geological

History of Western Pennsylvania.

——— (With Richard R. Hice) Glacial Grooves at the Southern
Margin of the Drift.

—— (With R. R. Hice) Newly Discovered Glaelal Phenomena
in the Beaver Valley.

Frazer, P. Thomas Sterry Hunt.

Garman, H. Animals of the Mississippi Bottoms, near Quincy,
Ill. Two Copies.

Geinitz, H. B. Bericht uber die neue Aufstellung in dem
Konigl. Mineralogischen Museum zu Dresden.

— Petrefactenfund im Rothliegenden.

—— Ueber die rothen und bunten Mergel der oberen Dyas bei
Manchester.

—-—— Nachtragliche Mittheilungen uber die rothen u. bunten

Mergel der oberen Dyas bei Manchester.

—— Die Versteinerungen des lithographischen Schiefers im
Dresdener Museum.
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Geinitz, H. B. and Marck, W. v. d. Geologie von Sumatra.
Gilbert, G. K. The Moon’s Face. :
Strength of the Earth’s Crust.
— History of the Niagara River.
— Colorado Plateau Region considered as a field for Geological
Study.
—— The Sufficiency of Terrestrial Rotation for the Deflection of
Streams.
——— A new Method of Measuring Heights by Means of the
Barometer. . .
‘Godshall, L. D. A Review of the Russell Process.
Grant, U. S. Note on Quartz-Bearing Gabbro in Maryland.
— An account of a Deserted Gorge of the Mississippi near
Minnehaha Falls.
Report of Geological Observations Made in Northeastern
Minnesota during the Summer of 1888.
— ‘The Stratigraphic Position of the Ogishke Conglomerate
in Northern Minnesota.
— Notes on the Molluscan Fauna of Minnesota.
Conchological Notes.
Greene, E. L. West American Oaks.
Hale, Irving. The Latest Method of Electric Car Control.
—_ The Present Limitations of Electric Power in Mining.
Harker, A. Rocks from the Cross Fell Inlier.
—— Rocks from the Tonga Islands.
— TLocal Thickening of Dykes and Beds by Folding.
—— Slaty Cleavage and Allied Rock-Structures.
—— Successive Stages of Slaty Cleavage.
Cause of Slaty Cleavage.
—— Compression v. Shearing.
—— Physics of Metamorphism.
— The Eruptive Rocks in the Neighborhood of Sarn, Gaer-
narvonshire.
— The Oolites of the Cave District.
— Notes on North of England Rocks. Parts I, II, and IIL
—— The Ancient Lavas of the English Lake District.
Petrological Notes on some of the Larger Boulders on the
Beach south of Flamborough Head.
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Some Anglesey Dykes. Nos. I, II and III.
'—— Various Crystalline Rocks.
—— “Eyes” of Pyrites and other Minerals in Slate.

—— Contortion and Metamorphism.

—— Geology of Mynydd Mawr. ,

' Note on Blue Hornblende of Mynydd Mawr.

—— Shap Granite and Associated Rocks.

Haughton, S. The Principle of Least Action in Nature, Illus-
trated by Animal Mechanics. '
Hayes, C. W. Report on the Geology of Northeastern Ala-

bama.

—— An Expedition Through the Yukon District.

The Overthrust Faults of the Southern Appalachians.
Headden, Wm. P. The Production of Columbous: and Tung-
stous Oxides in Forming Compounds of Iron and Tin.
~Henshaw, S. TList of the Coleoptera of America, North of

Mexico. .

Hibsch, J. E. Geologie fur Land- und Forstwirte.

Einige Gesteine aus Paraguay.

—— Gangformiges Auftreten von Doloritischen Nephelinit in

der Umgebung des Schneckensteins im Bohmischen Mittelge-

birge. -

Der Doleritstock und das Vorkommen Blei- und Silbererzen .

bei Rongstock im Bohmischen Mittelgebirge.

Hicks, E. L. The Collection of Ancient Marbles at Leeds,

Hilgard, E. W. Report of the Viticultural Work During Sea-
sons 1883-4, 1884-5 and 1885-6.

—— Alkali Lands, Irrigation and Drainage, 1886.

Reports on Examinations of Waters, Water Supply, ete.,

1889.

~—— Reports of Experiments on Methods of Fermentation, etc.,

1888.

Report on Agricultural Experiment Station of the Univer-

sity of California, 1890.

Supplement to Biennial Report of Board of Regents of
the College of Agriculture of the University of California,
1879, 1887, and Supplement No. 1.

—— Sulphuring in Fruit Drying, Bulletins 80, 88-90, 92-96.
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—— Report of the Work of the Agricultural Experiment Sta-
tion for Year 1890.

— Reports of the Professors in Charge to the President,
1884, 89, 90.

— Notes on California Olives: Their Adaptation and Oils.

Investigations of California Oranges and Lemons.

— Distribution of Seeds and Plants.

—— Progress of the California Agricultural Experiment Sta-
tion Work: The Use of Fertilizers in California; Fiber
Plants.of California.

Hobbs, Wm. H. Notes on a Trip to the Lipari Islands in 1889.

Secondary Banding in Gneiss. ’

—— On a Rose-Color ed Lime- and Alumina- Bearing Variety of
Tale. '

— Phases in the Metamorphism of the Schists of Southern
Berkshire. ‘

Hovey, Edmund Otis, Ph. D. Observations on Some of the Trap
Ridges of the East Haven-Branford Region in Connecticut.

Hubbard, Lucius L. Beitrage zur Kenntniss der Nosean-fuhren-

den Auswurflinge des Laacher See.

Some Indian Place-Names in Northern Maine.

Huizinga, A. H. Analogy in the Semitic Languages.

Hyatt, A. Jura and Trias at Taylorville, California.
Biological Relations of the Jurassic Ammonites.

— Remarks on the Porphyries of Marblehead.

—— Sponges Considered as a distinct Sub-Kingdom of Ani-

mals. .
—— Genetic Relations of the Angulatide. 4
Revision of the North American Porifers, parts 1 and 2,

with remarks upon Foreign Species.

Several numbers of Science with Short Papers.
Genetic Relations of Stephanoceras.

— On Reversions among the Ammonites.

——— The Jurassic and Cretaceous Ammonites Collected in South
America by Prof. James Orton, with an Appendix upon the
Cretaceous Ammonites of Prof. Hyatt’s Collection.

—— Observations on Polyzoa.

—— Abstract of Larval Theory of Origin of Tissue.
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—— The Protocouch of Cephalopoda..
Carboniferous Cephalopods.

—— The Larval Theory of the Origin of Cellular Tissue.
Values of the Stages of Growth and Decline.

—— Sketch of the Life and Services to Science of Prof.
Spencer F. Baird.

Jack, R. L. Geological Observations in British New Guinea in
1891.

—— Russell River Gold Field.
The Normandy Gold Field.

Jackson, M. M. Daniel Webster.

James, J. F. (With U. P. James.) The Genus Scolithus.
Additions to Catalogue of Lower Silurian Fossils, Cincin-
nati Group.
Conspectus of Twenty Natural Orders to be used in An-
alysis. .
A Revision of the Genus Clematis of the U. S.

—— Monograph of the Monticuliporoid Corals of the Cincinnati
Group.
Section of the Magdoketa Shales in Iowa.

—— Report of the Executive Board of the Society of Natural
History. ‘

—— Illustrations of the Fauna of the St. John Group, No. 1,
by G. F. Matthew.

—— On the Age of the Mt. Pleasant Ohio Beds.

—— Manual of the Paleontology of the Cincinnati Group, parts
1 and 2.

— An Ancient Channel of the Ohio River at Cincinnati.

—— Biography of U. P. James.
Catalogue of Lower Silurian Fossils of the Cincinnati
Group. o
Janson, A. v. Die Mineralien-Sammlung des Rittergutsbesitzers
A. von Janson auf Schloss Gerdauen in Ostpreussen.
Jenssen, E. Beitrage zur krystallographischen Kenntniss or-
ganischer Verbindungen. (Presented by Dr. E. Cohen.)
Jones, M. E. New Plants from Arizona, Utah, and Nevada.
New Species and Notes on Utah Plants.
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Katzer, F.© Das altere Paleozoicum in Mittelbohmen und die
. Nothwendigkeit einer Neueintheilung Desselben.

Keyes, C. R. The Petrography and Structure of the Piedmont
Plateau in Maryland.

—— Fossil Faunas in Central Iowa.

— Proposed Economical Geological Survey of Iowa.

—— Genesis of the Actinocrinide.

— __ Lower Carboniferous Gasteropoda from Burlington, Iowa. '
The American Species of Polyphenopsis. Sphaerodoma; a
Genus of Fossil Gasteropods. (Two Copies.)

— A Geological Section Across the Piedmont Plateau in
Maryland. (A supplement to a paper by G. H. Williams,
entitled “The Petrography and Structure of the Piedmont
Plateau in Maryland.)

—__ Stratigraphy of the Carboniferous in Central Towa.

— The Naticoid Genus Strophostylus.

—— Surface Geology of Burlington, Iowa.

— Discovery of Fossils in the "Limestones of Frederick
County, Maryland.

— The Sedentary Habits of Platyceras.

___ An Annotated Catalogue of the Mollusca of Towa.

Review of the Progress of American Invertebrate Paleon-

tology for the Year 1890. )

Remarks on the Perisomic Plates of the Crinoids.

—_ The Bedrock Sandstone of Marion County, Iowa.
Soleniscus; its Generic Characters and Relations.
Certain Forms of Straparollus from Southeastern Iowa.
Réview of the Progress of American Invertebrate Paleon-

tology for the Year 1889.

—___ The Coal Measures of Central Iowa, and Particularly in
the Vicinity of Des Moines.

King, Franklin H. Observations and Experiments on the
Fluctuations in the Level and Rate of Movement of Ground
‘Water on the Wisconsin Agricultural Experiment Sta-
tion Farm and at Whitewater, Wis.

Kingsley, J. S. Carcinological Notes. No. 5.

Problems for Zoologists.

Some Points in the Development of Molgula Manhattanensis. -
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Knop, Dr. A. Beitrag zur Kenntniss der in den Diamantfeld-
‘ern von Jagersfdntein (Sud-Afrika) vorkommenden Miner-
alien und Gesteine. (Presented by Dr. E. Cohen.)

Knopf, Otto. Die Schmidt’sche Sonnentheorie und ihre An-
wendung "auf die Methode der spektroskopischen Bestim-
mung des Rotationsdauer der Sonne.

Krantz, Fritz. Krystallographische Untersuchungen von Ni-
trolaminbasen und Verwandten Korpern.

Kunz, Geo. F. Mineralogical Notes.

Precious Stones.

—— On a large Garnet from New York Island.

—— Article on Precious Stones. v

—— The Gem Collection of the U. S. Nationil Museum.
—— Gold and Silver Ornaments from Mounds of Florida.
Gold Ornaments from United States of Columbia,.

On five Ne# American Meteorites.

King, George F. A New Method of Engraving Cameos and In-
taglios.
Korean Curios.

Lees, Jas. F. 4IKANIKOZ AOI'O= in Euripides.

Leverett, Frank. Studies in the Indiana Natural Gas Field.

——— On the Occurence of the “Forest Bed” beneath Intra-
Morainic- Drift.

——— On the Correlation of Moraines and Raised Beaches of
Lake Erie.

—— (With Warren Upham and W. O. Crosby.) Pleistocene
Fluvial Plains of Western Pennsylvania.

——— Discussion of the Climatic Conditions of the Glacial
Period. '
—— The Significance of the White Clays of the Ohio Region.
Lewis, H. C. The Great Terminal Moraine across Pennsyl-

vania.

—— Marginal Kames."

——— A Great Trap Dyke across Southeastern Pennsylvania.

Liebe, Theodor. Grundriss der Speciellen Botanik fur den
Unterricht an hoheren Lehranstalten.

Liebig, Prof. G. A., Ph. D. On the Electrostatic Force re-
quired to Produce Sparks.
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Lindahl, J. Description of a Skull of Megalonyx Leidyi.
Loretz, H. Bemerkungen uber die Lagerung des Rothliegen-
. den sudlich von Ilmenau in Thuringen.

Lossen, K. A. (With Wahnschaffe, F.) Beitrage zur Beur-
theilung der Frage nach einer einstigen Vergletcherung
des Brocken-Gebietes.

Marquand, Allen. An Archaic Patera from Kourion.

A Pheenician Bowl in the Metropolitan Museum.

—— A Silver Patera from Kourion.

Reminiscences of Egypt in Doric Architecture.

Massachusetts Institute of Technology. Publications of the

Massachusetts Institute of Technology, and of its Officers,
 Students and Alumni, 1862-1887, Compiled by William
Ripley Nichols.
Matthew, W. D. Contributions from the Geological Depart-
ment of Columbia College.
Martin, K. Ein neuer Orbitolina von Santander.
Ein neues Telescopium und die Beziehung deiser Gattung

zu Nerinea.

Martin, K. u. Wichmann, A. Sammlungen des Geologischen
Reichs-Museum in Leiden.

McGee, W. J. The Appomattox Formation in the Mississippi
Embaymert.

——— The Flood Plains of Rivers.

—— The Formations of the the Middle Atlantic Slope.

— The Geologic Antecedents of Man in the Potomac Valley.

—— The Southern Extension of the Appomattox Formation.

— An Account of the Progress of Geology for the Years
1887-1888.

— The Field of Geology and its Promise for the Future.

‘— Classification of Geographic Forms by Genesis.

—— Geology of Macon County, Missouri.

—— Paleolithic Man in America: His Antiquity and Environ-
ment.

'—— Dynamical Geology.

—— An Obsidian Implement from Pleistocene Deposits in Ne-
vada.

—— The World’s Supply of Coal.
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—— Encroachments of the Sea.

—— The Aborigines of the District of Columbia and the Lower
Potomac. (Mason, O. T., McGee, W. J., Wilson, T.,
Proudfit, S. V., Holmes, W. H., Reynolds, E. R. and
Mooney, Jas.)

Meissner, Maximilian. Ernahrungsphysiologie der Protozoen.

Melnikoff, N. P. Note sur ’ancien Canal de Perecop en Crimee.

Miller, S. ‘A. A Description of some ILower Carboniferous
Crinoids from Missouri.

Mills, Simeon. Force.

Munster, Chr. A. Kongsbergsolvets sammensaetning og en
sekundaerproces ved dets dannelse.

Newell, F. H. Irrigation in Oregon.

Ordnance Bureau. Practical Instructions in Gunnery,

Orton, Prof. Edw. Geological Survey of Ohio, 1890, with
Accompanying Maps.

—— The Kentucky Geological Survey.

— Petroleum, Natural Gas, Etc.

‘Osborn, H. A Partial Catalogue of the Animals of Iowa.

Palmer, Chas. S. The Nature of Chemical Elements

Pereira da Silva, I. M., Christovam Colombo ev. Descobrimento
da America.

Philipps, H. Notes upon the Collection of Coins and Medals
now upon Exhibition at the Pennsylvania Museum and
School of Industrial Art, Memorial Hall, Fairmount Park,
Philadelphia.

—— Remarks upon a Coin of Sycion.

—— An Account of the Congo Independent State.

—— Important Public Collections of American Archaeology in
the United States.

Pittier, H. Observaciones Efectuadas en el Ano De 1889.

(Paloxowsky, H.) La Flora de Costa Rica.

Pocta, P. TUeber Spongien aus der Oberen Kreide Frankreichs
i. d. Mineralog. Museum, Dresden.

Pohlman, Julius. The Life-History of Niagara.

Pope, A. A. Errors in School Books.

Poppe, S. A. Die Freilebenden Copepoden des Jadebusens.

Porto-Alegre Manocel de Aranjo. Colombo Poema.
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Purgold, A. Die Meteoriten des Konigl. Mineralogischen Mu-
seums in Dresden.

Rathbun, R. - Descriptions of New Species of Parasitic Cope-

‘ pods, Belonging to the Genera Trebius, Perissopus and

Leruathropus.

Resler, A. The Blackburnian Warbler.

Rickard, T. A. Certain Dissimilar Occurrences of Gold-Bear-
ing Quartz.

Rittler, W. Herman. Reports of the Stephenson Silver Mining

' Company in the Organ Range of Mountains.
Ryder, J. A. The Development of Viviparous Osseous Fishes
and of the Atlantic Salmon. -
Salisbury, Rollin D. A Preliminary Paper on Drift or Pleisto-
cene Formations of New Jersey.

—— (With Wahnschaffe, F.) Neue Beobachtungen uber die
Quartarbildungen der Magdeburger Borde.

Samson, F. A. A Bibliography of the Geology of Missouri.

Santee, T. Notes on the Tornado of August 19, 1890, in Lu-
zerne and Columbia Counties.

Schmidt, C. Metamorphose des Roches Alpines.
Ueber zwei Neue Arbeiten Betreffend die Geologie des
Kaiserstuhles im Breisgau.

Seler, E. Caractere des Inscriptions Aztiques et Mayes.
—— Altmexicanische Federschmuck des Wiener Hofmuseums,
Ete.

—— Zur Mexicanischen Chronologie, mit Besonderer Beruck-
sichtigung des Zapotekischen Kalenders.

Seler, M. Das Tonalamatl der Aubin’schen Sammlung und die
Verwandten Kalenderbucher.

Shufeldt, R. W. The Osteology of Amia Calva, including Cer-
tain Special References to the Skeleton of Teleosteus.

Small, Albion W. The Dynamics of Social Progress.

Spezia, G. Sull’Origine del Solfo nei Giacimenti Solfiferi della
Sicilia.

State Board of Agriculture. The Resources of the State of
Oregon.

Steinmann, Dr. Gustaw. Beitrage zur Geologie und Palaeon-
tologie von Sudamerika.
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Stenzel, Dr. Karl Gustav. Untersuchungen uber Bau und
Wachsthum der Farne. ’

—— Untersuchungen uber Bau und Wachsthum der Farne, II.

- Bluthenbildungen beim Schneeglockchen und Samenformen
bei der Eiche. ,

—— Uber eine Merkwurdige Rinden-Bildung bie der Edel-

* Tanne. '

—— Uber Farn-Wurzeln aus dem Rothen-Liegenden.

— Gefasskryptogamen bearbeitet; Chemische Erscheinungeﬁ;
Uber Fruchtformen des Ahorns; Mittheilungen uber Zwei-
zahlige Orchideenbluthen.

Tarr, R. S. Reconnoissance of the Guadalupe Mountains.

—— The Relation of Secular Decay of Rocks to the Formation

of Sediments.

A Hint with Respect to the Origin of Terraces in Glaci-

ated Regions.

—— Superimposition of the Drainage in Central Texas.

—— The Cretaceous Covering of the Texas Paleozoic.

—— The Carboniferous Area of Central Texas.

—— The Phenomenon of Rifting in Granite.

— The Permian of Texas.

—— The Central Massachusetts Moraine.

Tolman, A. H. Studies in Macbeth.

—— The Style of Anglo-Saxon Poetry.

—— Shall and Will, and Should and Would.

Townley, S. D. Variable Stars of Long Period.

Trelease, Prof. Wm. North American Species of Rumex.

Turner, F. J. The Character and Influence of the Indian Trade
in Wisconsin.

Turner, H. W. Some Recent Contributions to the Geology of
California.

—— Glacial Pot-Holes in California.

— Mohawk Lake Beds.

——— The Geology of Mount Diablo, California.

Upham, Warren. A Review of the Quarternary Era, Etc.
—— A Classification of Mountain Ranges According to Struct-
ure, Origin and Age.
—— Glacial Lakes in Canada.
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Van Hise, C. R. An Historical Sketch of the Lake Superior
Region to Cambrian Time.

—— An Attempt to Harmonize Some Apparently Conflicting
Views of Lake Superior Stratigraphy.

—— The Iron Ores of the Penokee-Gogebic Series of Michigan
and Wisconsin. ‘ '

——— Upon the Origin of the Mica-Schists and Black Mica
Slates of the Penokee Gogebic Iron-Bearing Series.

—— The Pre-Cambrian Rocks of the Black Hills.

—— The Iron Ore of the Marquette District of Michigan. .-

——— (With Irving, R. D.) The Penokee Iron—Bearing Series
of Michigan and Wisconsin.

—— (With Pumpelly, Raphael.) Observations upon the Struct-
ural Relations of the Upper Huronian, Lower Huronian
and Basement Coinplex of the North Shore of Lake Huron.

Vogdes, Anthony W. Course of Sciences Applied to Military
Art: Part I, Geology, and Military Geography.  Geology.

—— Notes on the Distribution of Iron Ores in the United States.

—— Notes on Paleozoic Crustacez, No. 1. On Some New Se-
dalia Trilobites. -

Vogt, J. H. L. Granitens og Syenitens baenkning i Forhold
til den Nuvaerende Overflade.

——— Nogle Bemaerkninger over Granit.

—— - Skiktede Moraener.

—— Salten og Ranen.

—— Om Verdens Guld-, Solv- og Kobber-Produktion.

—— Einige Bemerkungen uber lie Zusammensetzung der Krys-
tallisirten Schlacken.

—— Norske Ertsforekomster I-VII.

Pa Gasanalyser Grundade undersokningar af sulu- och

rakopparsmaltningar M. M. uti Skaktugnar.

—— Om Slaggers af Sammansattningen Beroende Kristallisa-
tions-Forhallanden.

—— (With Brogger, W. C.) Berattelse om Undersokningar
ofver Malmforekomsten vid Klefva Grufva.

Wadsworth, M. E. Notes on the Rocks and Ore-Deposits in
the Vicinity of Notre Dame Bay, Newfoundland.

—— The Bishopville and Waterville Meteorites.

ii—iv
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— The Theories of Ore Deposits.

Notes on the Lithology of the TIsland of Jura, Scotland.

—— (With Dickerman, S. E.) An Olivine Bearing Diabase-
from St. George, Maine.

—— The S¢uth Trap Range of the Keweenawan Series.

——— (With J. D. Whitney.) The Azoic System and its Pro-
posed Subdivisions.

——— Preliminary Descrlptlon of the Peridotytes, Gabbros,,
Diabases and Andesytes of Minnesota.

——a Syenite and Gabbro in Massachusetts.

—— The Argillite and Conglomerate of the Boston Basin.

—— A Description and Classification -of the Rocks of the Cor--
dilleras.

—— On the Classification of Rocks.

———— On the Relation of the “Keweenawan Series” to the East-
ern Sandstone in the Vicinity of Torch Lake, Mich.

———— The Dona Inez and the Llano del Inca Meteorites, from
Atacama, Chili, with Mineralogical Description. '

———— On a Supposed Fossil from the Copper-bearing Rocks of”
Lake Superior. .

——— Methods of Instruction in Mineralogy.

——— Some Instances of Atmospheric Action on Sandstone.

——— The Fortieth Parallel Rocks.

—— On the Trachyte of Marblehead Neck, Massachusetts.

———— On the Relation of the Quincy Granite to the Primordial.
Argillite of Braintree, Massachusetts.

‘Wahnschaffe, F. Bemerkungen zu dem Funde eines Geschiebes.
mit Pentamerus borealis bei Havelberg.

——— Die Bedeutung des Baltischen Hohenruckens fur die Eis--

zeit. .
——— (with Lossen, K. A.) Beitrage zur Beurtheilung der
Frage nach einer einstigen Vergletcherung des Brocken-
Gebietes.
—— Die Susswasser-Fauna und Susswasser-Diatomeen-Flora
im Unteren Diluvium der Umgegend von Rathenow.
——— Mittheilungen uber das Alluvium der Rathenower Gegend.
——— Ueber zwei conchylienfuhrende Lossablagerungen nordlich

vom Harz.




Report of the Librarian.

——— Beitrag zur Lossirage.

—— Zur Frage der Oberflachengestaltung im Geblete der
baltischen Seenplatte.

~—— (with Salisbury, R. D.) Neue Beobachtungen uber
Quartarbildungen der Magdeburger Borde.

Walcott, C. D. Second Contribution to the Studies on the
Cambrian Faunas of North America.

——— Correlation Papers—Cambrian.

— Pfeliminary Notes on the Discovery of a Vertebrate
Fauna in Silurian (Ordovician) Strata.

—— The Value of the Term *“Hudson River Group” in Geo-
logic Nomenclature.

—— The Utica Slate and Related Formations; Fossils of the
Utica Slate and Metamorphoses of Triarthrus Becki.

—— The Permian and other Paleozoic Groups of the Kanab
Valley, Arizona. ‘

——— Preliminary Notice of the Discovery of the Remains of
the Natatory and Branchial Appendages of Trilobites.
———— Notes on Some Sections of Trilobites, from the Trenton
Limestone, and Descriptions of New Species of Fossils.
———— The Trilobite; New and Old Evidence Relating to its

Orgamzatmn

——— Description of a New Genus of the Order Eurypterida
from the Utica Slate.
Paleozoic- Notes; New Genus of Cambrian Trilobites,
Mesonacis.

—— Classification of the Cambrian System of North America.

——— Note on the Genus Archeocyathus of Billings.

———— The Taconic System.

——— Cambrian Age of the Roofing Slates of Granville, Wash-
ington Co., New York.

—— Fauna of the “Upper Taconic’’ of Emmons, in Washing-
ton County, New York.

—-— Discovery of Fossils in the Lower Taconic of Emmons.

—— The Tacoric System of Emmons, and the Use of the Name
Taconic in Geologic Nomenclature. ‘

—— Cambrian Fossils from Mount Stephens, Northwest Terri-
tory of Canada.
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——— Paleontologic Notes.

—— Notes on Paleozoic Rocks of Central Texas.

—— Notes on some Paleozoic Pteropods.

_ Si:ratigra,phic Position of the Olenellus Fauna in North
America and Europe.

—— Description of New Forms of Upper Cambrian Fossils.

—— A Reveiw of Dr. R. W. Ells’s Second Report on the Ge-
ology of a Portion of the Province of Quebec; with addi-
tional Notes on the “Quebec Group.”

—— Study of a Line of Displacement in the Grand Canon of
the Colorado in Northern Arizona.

‘Warner, Dr. A. G. Report of the Superintendent of Charities
for the District of Columbia for Year ending June 30,
1891, by G. F. Pope, Supt.

‘Weinschenk, E. Beitrage zur Mineralsynthese. (Presented by
Dr. E. Cohen.) :

Weiss, J. BE. Die Bayerische Botanische Gesellschaft zur Er-
forschung der heimischen Flora und ihre Organization.

Whitney, J. D. (with M. E. Wadsworth.) The Azoic System
and its Proposed Subdivisions.

Whitney, S. H. The Early History of the Kennebec Valley.

Williams, G. H. Contributions to the Geology of the “Cort-
landt Series’’ near Peekskill, N. Y.

—— Anglesite, Cerussite and Sulphur from the Mountain View
Lead Mine near Union Bridge, Carroll County, Md.

—— Cause of the Apparently Perfect Cleavage in American
Sphene (Titanite.) .

—— On the Sei‘pentine (Peridotite) Occuring in the Onon-
daga Salt-Group at Syracuse, N. Y.

—— The Geology of Fernando de Noronha.

——- On a new Petrographical Microscope of American Manu-
facture.

—— The Non-feldspathic Intrusive Rocks of Maryland and the
Course of their Alferation.

—— On the Possibility of Hemihedrism in" the Monoclinic
Crystal System, with Especial Reference to the Hemihe-
drism of Pyroxene.

Colestin von Mineral County, West Va.
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— On the Hornblende of St. Lawrence County, N. Y., and
its Gliding Planes. 4
—— On a new Plan Proposed for future Work upon the Geo-

logical Map of the Baltimore Region. :
— Syllabus of Lectures on Optical Crystallography.

Some Modern Aspects of Geology.

—— Geological and Petrographical Observations in Southern
and Western Norway.

— Note on the Eruptive Origin of the Syracuse Serpentine.

—— The Gabbros and Diorites of the “Cortlandt Series.”

On the Paramorphosis of Pyroxene to Hornblende in
Rocks. , '

—— A Summary of Progress in Mineralogy and Petrography
in 1885.

—— On a Remarkable Crystal of Pyrite from Baltimore County,
- Md.

—— Note on some Remarkable Crystals of Pyroxene from
Orange County, N. Y.

Geology of Baltimore and its Vicinity.

Notes on some Eruptive Rocks from Alaska.

(and Burton, W. M.) On the Crystal Form of Metallic

Zinc. '

(and Gill, A. C.) Contributions to the Mineralogy of
. Maryland.

Winslow, Arthur. The Geology and Mineral Products of
Missouri.

— Notes on the Cambrian in Missouri -and the Classification
of the Ozark Series.

—— The Missouri Coal Measures and the Conditions of their
Deposition.

—— The Mapping of Missouri.

Coal Deposits of Missouri from field Work Prosecuted dur-
ing the Years 1890 and 1891.

Wulfing, E. A. TUntersuchung eines Nephelinsyenits aus dem
mittleren Transvaal, Sud-Afrika. (Presented by Dr. E.
Cohen.)

Yates, Dr. Lorenzo C. Charm Stones—The so-called Plummets
or Sinkers of California.
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—— Third Biennial Report of the California State Board of
Forestry for the years 1889 and 1890.

—_ Bulletin of the Santa Barbara Scciety of Natural History.

—— Channel Islands; Stray Notes on the Geology of the Chan-
nel Islands; The Mollusca of the Channel Islands and Insu-
lar Floras.

Zuccarelli, Angelo. Per un Gabinetto-Scuola di Antropologia
Criminale Gianbattista della Porta da Fondarsi nell’Inseg-
namento Libero di Napoli.

—— Da Deficienti ad Idioti; Studio Medico-Legale. I.

—— A Divorzio e Scienza Antropologica Conferenza pronun-
ziata il 5 Febbraio 1893 a vantaggio del Gabinetto-Scuola
di Antropologia Criminale da Fondarsi nell’Insegnamento
Libero di Napoli.

The librarian would like to emphasize to members of the
Academy the importance of adding to the library in this man-
ner. Many of us are specialists and find it difficult to get
access to all books of reference which we need. There are
prominent workers in different parts of the world who are - en-
gaged in the study of subjects related to those that most inter-
est us. If we can then secure brochures of their publications,
gencrally much scattered as to place of publication, we thereby
obtain in the most convenient form and with little expense, that
portion of a library of which we stand much in need. It is
hoped that future librarians of the Academy will give a circular
like the one already sent out, as wide a circulation among other
classes of scientists as it has been given among geologists.

COPIES OF THE ACADEMY’'S TRANSACTIONS ISSUED.

The eighth volume of the Transactions, which came from the
printer in the summer of 1892, was sent out at once to all mem-
bers of the Academy, and to the libraries of all the correspond-
ing societies. An additional number of copies, estimated at
about two hundred, was distributed as samples to societies not
on our exchange list, with a view to initiating an exchange of
publications with them. As required by law, one hundred
copies were deposited in the library of the State Historical




Report of the Librarion. Iv

Society, and a like number in the libraries of the State Uni- -
versity and the State Agricultural Society.

TABLE SHOWING THE NUMBER OF BACK VOLUMES OF
TRANSACTIONS DISTRIBUTED IN THE YEARS 1891—3.

VOLUME.

WHERE SENT.
I | IT{III| IV | V | VI|VII|Totals.

- Members of the Acad-
BILY .o eve wvvnenns 3115 |16 |16 | 17 | 17 | 17 | 101

| Wisconsin Colleges and
Incorporated Acade-
Libraries in the United !
States and Canada..| 8 | 20 |31 |28 |31 |35 |37 |190:

Foreign Libraries
(Through the Smith-

onian Inst.). .. 10| 22 | 47 | 52 | 50 | 54 | 52 1287~
University of Wiscon- . e
8D ....eeeee ...l 0 20(30] 0|40 75| 0165
Totals........... 21 | 84 [140 |112 [151 197 [120.] 825 :

The back volumes of the Transactions, with the exceptlon of
volume I, have been extensively utilized in securmg ex-
changes with foreign scientific societies. Ounly a Jimited fium-
ber of copies of volume II being still in the possession of the acad-
amy, that volume has not been so generally distributed ' as ‘the
others. The libraries of the colleges and incorporated académies
of the state are entitled to receive the publications of the Acad:
amy (See list on page ix of volume VIII of the Transaetlons)
and their sets of the Transactions have been made as complete
as possible. ~Mr. Wm. M. Smith, the librarian of the Univer-
sity of Wisconsin, has informed me that the volumes of the
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Transactions have not always in " the past been deposited in
that library as provided for by law. To make good so far as
possible this oversight, copies as follows have been sent to the
library of the univérsity and Mr. Smith has expressed himself
as satisfied with the arrangement: volumes II, twenty copies;
III, thirty copies; V, forty copies; and VI, seventy-five copies.

Recently elected members of the Acadamy have been fur-
nished sets of the Transactions as nearly complete as the sup-
ply would warrant.  As provided in the statutes, express
charges on volumes sent out are paid by the state. Packages
for foreign distribution are delivered through the agencies of
. the Smithsonian Institution.

CATALOG OF THE LIBRARY.

In 1878 a catalog of the books in the Academy library was
made by the then librarian, Mr. W. A. Germain, and printed
in the Proceedings (Transactions, Volume IV., pp. 281--289).
An indication of the growth of the library since that time is
the fact that there were but eighty exchanges, and the catalog
was easily brought within eight pages of text. Again in 1881 a
catalog was made by Mr. Julius Nelson, acting for Dr. E. A.
Birge. This catalog was printed in the Proceedings (Transac-
tions, Volume V, pp. 335--358.) It covers twenty-
two pages of text and was probably complete for that time,
I do not know that any later attempts have been made to sup-
plement this catalog. Since 1881 the library has increased
much in size as is shown by the dimensions of the new catalog
which is printed in the appendix of this volume. The catalog
of 1881 has been of comparatively little service because it tells
only what is to be found in the library, and not where it is to
be found. Tt has in consequence been necessary to search the
entire collection to find any volume that might be desired.
With the growth of the library this difficulty has increased, and
accessions have generally become separated from the series to
which they belong. When the present librarian took charge
of the library, the books were in this condition and it was found
necessary to begin the work anew and to take everything from
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the cases and reclassify. The cases being emptied were thor-
oughly cleaned and the books dusted. The cases were then
numbered, the shelves lettered and the locks repaired. In re-
placing the books on the shelves after their arrangement in
series, an attempt was made to place related series together.
On account of the necessity of economizing space it was not
always possible to do this, but in general ‘the distribution has
been as follows:
General works (Such as journals of scientific societies), 1-12,
19, 25, 30, 31.
Works treating the field of letters, 27.
Agriculture, 28, 29. Geography, 13.
Anthropology, 25, 26. - Geology, 13-18.

" Archeology, 25, 26. . - Mathematics, 21.
Astronomy, 20, 21. Medicine, 29.
Bibliography, 23. Meteorology, 21.

Botany, 22, Statistics, 23, 24.
Engineering, 20. Zoology, 22.

In the fall of 1881, the librarian received authority to engage
clerical assistance to begin the cataloging of the library. The
plan that seemed best adapted to the library in its present
form was a shelf catalogue making use of cards. Mr. L. S.
Cheney, then fellow in the University of Wisconsin and the
librarian’s assistant, was engaged to begin the work. The task
was soon found to be much more arduous than had been sup-
posed, owing to the careless manner in which the early volumes
had been bound. In numerous instances, parts of several vol-
umes had been bound as one volume, the missing portions being
scattered under other covers. Title pages and indices were
frequently missing but as frequently bound in the middle of the
volume. Books had thus to be examined page by page and a
¢“‘carving process’’ applied to the bound copies before anything
like order was brought out of chacs. Authority was given at
the next annual meeting to ccntinue the weik and several stu-
dents of the University have at different times assisted the

librarian as Mr. Cheney did at first. The card catalog which
has finally been completed and from which the printed catalog
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in the appendix of this vglume has been made, has cost for cler-
ical assistance a little more than seventy-five dollars. The
librarian has given his own time in good measure to the work
or the expense would have been considerable.

The catalog includes, first, a complete list of the series of
journals, arranged alphabetically according to the city from
which they are issued. Reference is in each instance made to
the case and shelf where the book is to be found. Works of a
special character follow grouped under their proper subjects;
as, Agriculture, Anthropology, efc., the sequence of the sub-
jects being alphabetical. Under each subject, E. G., Geology,
are to be found, first, all journals and other serials which treat
geological topics alone. (These journals are also entered in
the general list of journals at the beginning of the catalog.)
Following the serials under any subject are the non-serial
works, whether books or pamphlets, arranged alphabetically
according to author. Each book is located by case and shelf,
but this is unnecessary in the case of pamphlets, since all pam-
phlets treating a given subject are arranged together on the
shelves. The location is given in the catalog once for all for a
given subject at the beginning. The arrangement of the pam-
phlets on the shelves, as in the catalog, is alphabetical, those
with one initial letter being separated from their neighbors by
stiff boards. This method has its defects and is only tempo-
rary, but if ordinary care is exercised in handling the pam-
phlets, the method will suffice for present needs. The idea
throughout has been to have the catalog flexible, so that it can
easily be modified if needed when the library is larger, without
requiring the work that is just finished to be repeated.

BINDING OF BOOKS IN THE LIBRARY.

At the Ripon Field Meeting in 1892, the librarian recom-
mended to the Academy the binding of the unbound books then
in the library. It was then voted to give authority to the
library committee (The librarian and Professors Hendrickson
and Comstock) to expend money in binding the books. In
view of the fact that the books of the library vary considerably
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n value, it was decided by the committee to suit the binding
to the book in each case. The more valuable books were then to
be bound in half morocco, while others were to be bound in
sheep or roan. Many it was thought best not to bind. Dis-

cretion in this regard was left with the librarian. The binding

was given by the committee to the Madison Book Bindery, G
Grimm, at the following prices:

Price per

Size. Kind of Binding. Volume

Morocco. 60c.
Roan or Bufﬁng e 50c.

1 Sprinkled Sheep R 50c.
Morocco. . 70c.
Roan or Bufﬁng e 60c.
Sprinkled Sheep R 65c.
Morocco. e 90c.
Roan or Bufﬁng e THe.
Sprinkled Sheep e 8bc.

This work was begun in the fall of 1892, and up to the
present (September 1st, 1893) the number of books bound and
returned to the shelves of the library is 513, of which 160 are
bound in half morocco, 69 in half sprinkled sheep and 284
either in half roan or bufing. The bills paid for this bind-
ing by the treasurer amount to $349.25, which makes the aver-
age cost per volume 68 cents. There are now in process of bind-
ing at the Madison bindery, 221 volumes, and at Park’s bind-
ery 125 volumes (same terms as Madison bindery.) These
should be bound and on the shelves of the library before the
next (24th) annual meeting of the Academy. When these are
ready 859 volumes will have been bound. Most of the unbound
volumes still in the library cases—excluding some issues of
series which have been received at the library within two years—
either do not seem to warrant a binding or they have come to
the library somewhat stoutly bound in paper or boards (often
sewed), and in whole volumes with the designation of the volume
printed on the back. Many of the latter volumes are quite
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valuable and it may be advisable to bind them—a matter
which should be settled by the Academy. A die consisting of
the words “Wisconsin Academy of Sciences” enclosed 1n a loz-
enge has been prepared, and is now used in the marking of all
covers, It was found to be impossible "to include the whole
name of the Academy without either making the lozenge too
large or the letters too small.

A record of all books sent to and returned from the bindery
has been kept by the librarian, and at least one other member
of the library committee has looked over the books bound be-
fore the payment of bills.

PLAN OF TEMPORARY DISTRIBUTION OF BOOKS TO MEMBERS.

It is thought that with the issuing of an adequate catalog
of the library, members both in Madison and elsewhere will
wish to make use of the library for purposes of reference. I
anticipate that some of the members at the University of Wis-
consin in particular, will desire to use the books extensively.
No provisions have yet been made for the issuing of books,
and while the books remain in their present location, an al-
together adequate provision can not easily be made. The room
should not be left open without an attendant, as we have al-
ready suffered too much from depredations. Nor should any
but some officer who is responsible for the books be given free
access to the shelves, as it would be an easy matter to intro-
duce confusion inte the library if volumes were not returned
to their proper places. I would therefore suggest that the
librarian be elected from the members resident in Madison, and
that only he or his assistant have access to the shelves of the
library. ~ Members desiring the use of books should apply to
the librarian, who would supply the volumes desired upon the
signing of the proper receipt form. Any reasonable number of
books might be taken at one time and kept for any reasonable
length of time, so long as they were kept in frequent use. But
should the librarian have reason to think the books were no
longer in use and retained because of neglect, he might at his
discretion call them in.  If books issued to any member were
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afterwards desired by another member, the one using them
might be notified of the fact by the librarian, and would then
be required to return them within two weeks from the date of

issuing the notification.  Detention of books beyond this time:
should be punished by a fine sufficiently large to insure prompt
and safe return. Members non-resident in Madison could have
the use of books on the same terms as residents, the books be-
ing forwarded to them by express and the charges paid by
thém. Persons other than members should in the discretion of
the librarian, be allowed to consult the books at the library,
but books should not be issued to them. These regulations are, I
apprehend, all ‘that would be necessary, but if it were found that
others were desirable they might be added later.

The plan proposed to issue books to members on request
would add somewhat to the work of the librarian or his assist
ant, and they should, I think, be paid according to the amount
of time devoted to the library. The proper care of the library
in its present condition is considerable, and the best results
will be secured if a nominal compensation is given the librarian.
This the academy is able to do.

NEED OF BETTER QUARTERS FOR THE LIBRARY.‘ -

The Library committee in their report at the annual meeting
of 1892, emphasized the necessity of securing better quarters
for the books. Not only are the books unsafe and inaccessible
in their present location, but they are liable to be considerably
damaged by remaining where they are. The major part of the
collection is now bound, and some of the more valuable books
are nicely bound. As the cases have no backs, but rest against
the rough plaster, it is impossible to keep from the books

. finely disintegrated plaster which shakes down from the walls.
The books become covered with a considerable layer of this
material, which is so gritty as to abrade the skin when the
books are handled. On opening a book this material gets be-
tween the le.aves and plates. Moreover the cases are already
nearly filled (many are quite full) and the library is growing so
fast through our exchanges that the cases will no longer be
made to contain all the books.
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A bill was presented in the last legislature providing ample:
quarters for this library, together with the libraries of the
University of Wisconsin and the State Historical Society, in a
building to be located,on the university campus. It is very
much to be regretted that this bill' did not pass that body.
Until such a bill is passed by a future legislature one can only
call attention to the need without suggesting any immediate
means of meeting it. - ;

' Respectfully submitted,
Wwu. H. Hosss,

Librarian.
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Berorr, Wis., Sept. 6th, 1893.

The Wisconsin Academy of Sciences, Arts and Letters;

GeNTLEMEN—The classification and labelling of the fossils
bas been begun and completed during the past year. This ma-
terial consists wholly of the fossils contributed to the Academy
by the Wisconsin Geological Survey.

Two collections from this source have been in the possession
of the Academy, but for lack of room these have of late been
kept in the geological museum of the University. The smaller
- and more valuable of these contains only the type fossils de-
. scribed and figured by Prof. Whitfield in the publications of

that survey. The other is one of the twelve subordinate col-
lections into which the remaining fossil material was divided
after its classification at that time.

Only the first collection was of any especial value to the
Academy, and- last winter the other was loaned indefinitely to
the University to replace a similar collection lost in the de-
struction of the old Science Hall by fire.

During the year these collections have been labelled, the -
first as a separate collection, the specimens bearing an Academy
label, and occupying one of the cases in the geological museum
at the University entirely apart from the other University col-
lections.

The fossils of the second collection have been arranged with
the University collections, but are distinguished from others
by the name of the association placed on each label.

This has seemed to us to be the best disposal that could be
made of this property of the association, as it renders the
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* specimens accessible to any who may wish to study the fossil
fauna of our state, and at the same time makes it possible to
reclaim the material if at any time in the future the A_cademy
hould posses a suitable place for its occupancy.

Very respectfully yours, .

IrA M. BuELL.




REPORT OF THE COMMITTEE APPOINTED TO
REVISE THE CONSTITUTION.

Wisconsin Academy of Sciences, Arts and Letters,

GENTLEMEN—At the 23rd annual meeting of the Academy,
the president and secretary were made a committee to prepare
a revised draft of the constitution for adoptlon at a subsequent
meeting, In September 1893 the committee added to its mem-
bers the treasurer and Dr. E. A. Birge. The constitution
which they offer for the Academy’s consideration to replace the
one now in force is as follows:

CONSTITUTION OF THE WISCONSIN ACADEMY OF SCI-
ENCES, ARTS AND LETTERS.

ARTICLE I.—NAME AND LOCATION.

This association shall be known as the Wisconsin Academy
of Sciences, Arts and Letters, and shall be located at the city

£ Madison
Ol Viaa1sSon:

ARTICLE II.—OBJECT.

The object of the Academy shall be the promotion of sciences,
arts and letters in the state of Wisconsin. Among the special
objects shall be the publication of scientific papers and the
formation of a library. ‘

ARTICLE I1I.—MEMBERSHIP.

The Academy shall include four classes of members, viz: life
members, honorary members, corresponding members and
active members. \

1. Life members shall be elected on account of special ser-
vices rendered the Academy. Life membership in the Academy

11—V
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may also be obtained by the payment of one hundred dollars and
election by the Academy. Life members shall be allowed to
vote and to hold office.

2. Honorary members shall be elected by the Academy, and

shall be men who have rendered conspicuous services to sci--
ence. ‘ ‘ .
- 3. Corresponding members shall be elected from those who.
have been active members of the Academy, but have removed
from the state. By special vote of the Academy men of
attainments ‘in science or letters may be elected corre-
sponding members. They shall have no vote in the meet--
ings of the Academy.

4. Active members shall be elected by the Academy and
shall enter upon membership on the payment of an initiation.
fee of two dollars and the annual assessment of one dollar.
The annual assessment shall be remitted for the president,.
secretary and librarian during their terms of office.

ARTICLE IV.—OFFICERS. -

The officers of the Academy shall be a president, a vice--
president for each of the three departments of sciences, arts:
and letters, a secretary, a treasurer, a librarian and a.
custodian.  These officers shall be chosen by ballot by the-
Academy at an annual meeting and shall hold office for three
years. Their duties shall be those usually ‘performed by
officers thus named in scientific societies. It shall be one of"
the duties of the president to prepare an address which shall
be delivered before the Academy at the annual meeting at.
which his term of office expires.

ARTICLE V.——COUNCIL.

The council of the Academy shall be entrusted with the man-
agement of its affairs during the intervals between regular-
meetings, and shall consist of the president, the three vice-
presidents, the secretary, the treasurer and the past presidents
who retain their residence in Wisconsin. Three members of
the council shall constitute a quorum for the transaction of




Report of Committee on Constitution. 1xvii

business, provided the secretary and one of the presiding
officers be included in the number.

ARTICLE VI.—COMMITTEES.

The standing committees of the Academy shall be a commit-
tee on publication, a library committee, and a committee on
the nomination of members. These committees shall be elected
at the annual meeting of the Academy in the same manner ag
the other officers of the Academy and shall hold office for the
same term.

1. The committee on publication shall consist of the presi-
dent and secretary and a third member elected by the Academy.
They shall determine the matter which shall be printed in the
publications of the Academy. They may at their discretion
refer papers of a doubtful character to specialists for their opin-
ion as to scientific value and relevancy.

2. The library committee shall consist of three members and
sha,ll include the librarian.

3. The committee on nomination of members shall consmt
of five members, one of whom shall be the secretary of the
Academy.

ARTICLE VII.—MEETINGS.

The annual meeting of the Academy shall be held in Madison
between Christmas and New Year. Summer field meetings
will be held at such times and places as the Academy or the
council shall decide. Speciali meetings may be called by the
council. -

ARTICLE VIII.—PUBLICATIONS.

The regular publication of the Academy shall be known as
its Transactions, and shall include scientific papers, a record of
its - proceedings and any other matter pertaining to the
Academy. This shall be printed by the state as provided in
the statutes of Wisconsin. All members of the Academy shall
receive gratis the current issues of its Transactions.
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ARTICLE IX.—AMENDMENTS.

Amendments to this constitutions may be made at any an-
nual meeting by a vote of three-fourths of all the members
present, provided, that the amendment has been proposed by
five members, and that notice has been sent to all the members,

at least three months before the meeting.
Respectfully submitted,

Geo. W. PECKHAM,
‘WM. H. HosBs,
Samrn, D. HASTINGS,
E. A. BIRGE.
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AARON-LUCIUS CHAPIN, D. D, LL. D.

(Late President of the Wisconsin Academy of Sciences, Arts and Letters.)

By J. J. BLAISDELL.

Aaron Lucius Chapin, first president of Beloit college, was
‘born in Hartford, Connecticut, February 6th, 1817. He was
.a son of Laertes and Laura Colton Chapin. His ancestors, on
the side of both father and mother, were citizens of Connecticut,
and were persons of robust intelligence and character.  He re-
-ceived his academic education in the Hartford Grammar school
and at Yale college, graduating at the latter imstitution in
1837. Among the members of his class were several gentlemen
of national reputation, Rev. A. L. Stone, D. D.; Hon. Jere-
miah Evarts, Chief Justice Morrison, R. Waite and Professor
Benjamin Silliman being of the number. During the year sub-
sequent to his leaving college, he was engaged in teaching a
- family school in Baltimore, Md., and from 1838 to 1843 he was a
professor in the New York institution for the deaf and dumb.
He studied theology while there engaged, and received his diplo-

ma at Union Theological Seminary in 1842.

The western states were at this time opening new fields for
enterprise, not only in pursuits of ordinary industry, but in the
christian ministry and in academical instruction. Mr. Chapin,
under the appointment of the American Home Missionary So-
ciety, removed in 1844 to Milwaukee, where he became
pastor ‘of the First Presbyterian church. Here he re-
mained six years. His pastorate in Milwaukee is spoken of as
being one of great thoroughness and efficiency, and his friend-
ship is affectionately cherished by not a few in that city, who
were cognizant of his early ministry. _

In February of 1850, Dr. Chapin was called from Milwaukee
to Beloit college as its first president, and was inaugurated. to
the duties of that office July 24th, of the same year. Rev. Jack-
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son J. Bushnell and Rev. Joseph Emerson, D. D., had just be-
come professors of the new institution, and to Dr. Chapin in.
conjunction with these two professors, is in large measure due
the determining of the wise principles and methods by which
its administration has been rendered so eminently successful in
the training of men. -

Dr. Chapin was married to Miss Martha Colton, of Lenox,
Mass., August 23, 1843. ~After her death he married, as his
second wife, Miss Fannie L. Coit of New London, August
26th, 1861.  He is father of four children. One of them, Eliza-
beth C., now the wife of Henry D. Porter, M. D., is
avmissionary of the American Board of Missions in Puang
Chuang, China. His only son, Robert Coit Chapin, is his
father’s successor in the professorship of political economy in
Beloit College. Two daughters, Annie L. and Ellen F., still
remain since the father’s death, with Mrs. Chapin and their
brother, in the home at Beloit.

The degree of Doctor of Divinity was conferred on President
Chapin by Williams college in 1853, and that of Doctor of
Laws by the University of New York in 1882. He served the
. American Board of Commissioners for Foreign Missions as one
of its corporate members, for many years. In 1884 he was
appointed to preach the annual sermon. From an early period
in its history he was one of the directors of the American
Home Missionary Society. He was one of the vice-presidents
of the American Missionary Association, president of the board
of trustees of the State Institution for Deaf Mutes, an original
trustee of Rockford Seminary, and one of the directors of the
Chicago Theological Seminary. He was one of the board of
examiners at the United States Naval Academy at Annapolis in
1872, and held the same position at West Point in.1873. His
connection with the Wisconsin Academy of Sciences began with
its origin in 1870; he has held the office of its president and in
1891 was made, because of eminent services and worth, a life
member. Many valuable contributions from his pen are in its
records. His connection with the whole interest of public in-
struction in Wisconsin, both direct and indirect, has been
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alike conservative and powerfully promotive of the best things.
With an ever deepening interest in the cause of that education
which is genuinely religious and christian, he did not withhold
himself from any sacrifice, whether through the work of the
college or outside its special function, which might make the

life of the commonwealth and the nation free, intelligent,

strong and true. In 1865, during a brief period of physical
exhaustion, he passed several months in Europe, and again, in
1883, he visited the old world as member of a committee sent
by the American Board to the Turkish Mission for the purpose
of adjusting certain differences between the American churches
and the missionaries of the Board. .

In the midst of a busy life, Dr. Chapin found little leisure for
the protracted labor of literary authorship. He gave to the
press a few occasional sermons, addresses and reviews. In 1878

~an edition of “Wayland’s Political Economy” was issued under
his supervision, in which the original work was recast and part-
ly rewritten by him. A smaller work, as a text book in the
same science, more completely his own production, was after-

wards issued by him, which has been adopted as a text book in’

several schools and colleges, and is spoken of with honor.

Dr. Chapin resigned the presidency of the college at the an--

nual commencement in 1886, his long labor causing him to feel

the pressure of advancing years. e retained his commection

with the institution as President Emeritus and Professor of
Civil Polity for the remainder of his life. Soon after his more
active services were surrendered, however, it became painfully
manifest that the long strain of his unsparing devotion to all
good interests had placed him beyond the probability of recupera-
tion and continued good health. After a short period in the office
of instruction his physical system suffered serious prostration.
He still remained amid the scenes of his earlier labors, evincing
rare interest in all the vital concerns of the college and of all
good things far and near, his life mellowed and beautified with
the rare enrichment as of serene sunset, loved and revered, as
only the devoted servants of the good of men are, until his life
on earth passed out, in his beautiful home, into the life which
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it was his unsparing toil to open to the entrance of others.
He died July 22, 1892. "His resting place in the Beloit ceme-
tery will suggest to the many pupils and others, who visit it
in the coming years, little that will not emphasize the excel-
lence, and help to create the ideal of christian science.
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PHILO ROMAYNE HOY, M. D.

{Late President of the Wisconsin Academy of Sciences, Arts and Letters.]

BY JOHN G. MCMYNN.

 This eminent physiciamn, surgeon, scientist and citizen was
born in Mansfield, Ohio, November 3, 1816. The Hawey fam-
ily [Hoy] is of Scotch origin, and history locates the clan on
the Orkney Islands and in the northern part of the mainland.
At the battle of Flodden, in 1613, so disastrous to the Scoteh,
William Hey was taken prisoner and was sold [as the custom
was] to an English family. Eloping with his master’s daugh-
ter, they went to Ireland, and ‘a.mong their descendents were
three brothers, who having become involved in difficulty with
a pﬁblic officer, escaped by taking refuge in a ship, about to
convey some Scotch Covenanters to America in 1756.

From these brothers the Hoys of this country are descended
and among their descendents was Capt. William Hoy, the

~father of the subject of this sketch, whe commanded a company
of New York volunteers at the battle of Plattsburg. Soon
after the close of the war of 1812, Capt. William Hoy, with
his family, moved from Washington county, New York, to
Mansfield, Ohio, where his son, Philo Romayne, was born, in
the log house which his father built. His boyhood was spent
amid the privations and hardships of pioneer life. He had the
training that hard work imparts and thus possessed advantages
of which so many young of the present time are deprived. The
schopls of half a century age are called poor when compared
with those of the present day, but this comparison will hardly
hold when applied to the boys of then and new.
After obtaining the best education the schools of his native
town afforded, young Hoy, at the age of twenty, commenced
the study of medicine with Dr. Alexander McCoy, where he
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prepared for his collegiate course, and graduated from the Ohio
Medical School, at Cincinnati, in 1841. He commenced prac-
tice at New Haven, Ohio, where he remained until 1846, when
with his wife and three-year-old boy, he came to .Racine.
Coming to this state when it was a territory, he soon
achieved marked success, and he continued the practice of his
profess1on in Racine during forty-five years, or until the end
of his life. Asa physician and surgeon he combined profes-
sional learning with sound judgment, and thus secured the con-
fidence of the community and commanded the respect of his
professional brethren. His practice, during its earlier years,
extended over a large part of the southeastern portion of the
state, and storms and bad roads were not regarded when he
heard duty call. Few men have worked so long and so usefully
for a compensation so inadequate. Amid his professional work
Dr. Hoy found time to discuss subjects and to deliver numer-
ous addresses before medical societies, and the papers pbresented'
to the Wisconsin Acadeniy of Sciences, Arts and Letters in-
dicate wide reading and definite information. He was one of
the founders of the Academy, and received its highest honors.
As a scientest Dr. Hoy was not a épecialist; while many sur-
passed him in particular lines, few had studied the whole field
more diligently than he. The section of the state in the vicinity
of Racine affords special opportunities for the study of ornith-
ology and some other branches of Natural Hisv’cory. His early
acquaintance and life-long friendship with Dr. I. A. Lapham, to
whom seience owes so large a debt, served as a stimulus to study
so congenial to both. The collection which he mode, and which
is now at Racine, was pronounced by Dr. Baird, some years
ago, the largest local collection in the worla. It has been
visited and inspected by many of the noted scientists of the
United States. His acquaintance with men engaged in the
study of science was intimate, and his correspondence with such
men as Henry, Agassiz, Baird, Kirtland, Cassin and many others
of like pursuits, indicates their respect for his wide range of
knowledge of nature. Dr. Hoy was also noted for a desire to
disseminate the knowledge he possessed. He gave his time
without limit to the instruction of teachers and students in
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hygiene and especially in ventilation. He did much to promote
the prosperity of Racine College and of the public schools of the
city, and he was a firm and intelligent friend of the American
common school system, believing that upon its proper develop-
ment depends the perpetuity of the Republic.

Some of the aphorisms in which he condensed knowledge indi-
cated the practical turn of his mind, such as: *“Calisthenics is
genteel, romping is rude, but the one is the shadow and the

other is the substance that secures health.” “Sunlight may

brown the skin, but while it uproots the lily it plants the

rose.” “Dirt, debauchery, crime and disease are successive
steps of one another.” “Nature never suggests age to us; the
grass, flowers, trees, insects and birds seem the same year
after year.”

From the time Dr. Hoy came to Wisconsin in 1846 untll his
sudden death, December 8, 1892, at his home, he lived in the
same house. In 1842 he married Mary Elizabeth Austin, of
Ripley, O., an accomplished lady and a noble woman, who pre-
sided over his home for thirty years, dying in 1872. They had
three children, all of whom are living—Albert Harris, who is a
successful physician and surgeon of Racine, Wis., Jenny
Rebecca, who is now Mrs. William Henry Miller, of Racine,
and Philo Romayne, an electrician, of Chicago, Il

Up to the day Wheﬂ’ﬁﬁﬂﬁén’&ed—hi‘s—brrg,—usefui—and—hoﬁ-— 777777777 ]

orable life, he was in the full possession of his mental faculties.
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NOTE.

The following catalog has been printed from a card catalog
of the books of the library, prepared by the librarian, with the
clerical assistance at different times of gentlemen connected
with the University of Wisconsin.

A shelf catalog seemed on the whole best adapted to the
library in its present condition, and has been adopted. The
bulk of the library consists of a series of scientific j(')wurnals,
received in exchange for the Transactions of the Academy.
‘These are cataloged alphabetically, according to the cities from
which the journals are issued. The number and letter placed °
‘after each series locates the books of that series in a definite
case (numbered), and on a definite shelf (lettered) of the library
room. A plus sign following the volume numbers indicates that
‘current issues of the journal are received as exchanges.

Following the general list of journals is an alphabetical-classed
catalog in which are included all journals, non-serial volumes and
pamphlets of a special character, arranged under their respective
subjects. Under each special subject of this portion of the cata-

log is given, first, journals, arranged alphabetically according to
place of issue; and, second, non-serial publications (whether vol-
ume or pamphlet) in alphabetical sequence, according to author.
These journals are likewise included in the general list of jour-
nals in the first section of the catalog. If a publication is a
book of considerable size, a number and letter following its entry
will indicate its location on a shelf of the library. The pamph-
lets treating a given subject are placed together on the
shelves, arranged alphabetically according to authors, and con-
veniently separated by stiff boards, bearing the initial letters of
the authors’ names. Hence a single reference to location at the
head of each subject suffices for the pamphlets.

The valuable inaugural dissertations of -European universities
have been distributed like other pamphlets in the subject cata-

log. They will therefore be found in the catalog by considering
ii—2 Ap.
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the subject treated and the author, instead of the university

and the year of publication. When a pamphlet treats of more
than one subject, it has generally been indexed under each sub-
ject which it treats. -

This form of ca.talog will, it is thought, be all that is nec-
essary for the present to make the matter in the library easily
accessible, and the system is flexible enough to be easily ad-
justed to a more elaborate system, when the increased size of the
library shall make such a system necessary or desirable.

The preparatmn of this catalog has consumed a great deal of
time, owing to the confusion in which the books hgve hitherto
been, and as the work has been often interrupted it has ex-
tended over more than two years. It thus happens that in
many cases the later accessions of a series are not entered in
the catalog. The work has been “a labor of love,” and - has
been undertaken in order to increase the library facilities of
Madison by a considerable collection of valuable books, other-
wise of but little use. I have received much assistance
from Professor L. S. Cheney, of the University of Wisconsin.
Professors F. L. Van Cleef, G. L. Hendrickson and J. E. Olsen
have also assisted me in the classification of dissertations
printed in the classical and Scandinavian languages.

‘Wu. H. Hosss.
MapisoN, Wis., August 10th, 1893.
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AARGAT [Germany] Aargauische N aturforéchende Ge-
sellschaft.
Mittheilungen Hft. VI. + 194

AreaNny [New York] University of State of New York.
Annual Report of Regents 1872, 74-85, 87-90, + 23d

Extension Bulletin No. 1. -+ 23e
Regents’ Bulletin, June, 1890, to Sept., 1891.
Nos. 1-7. + 23e

New York State Library.
Annual Reports, '54-59, 62-66, 70-73, 91. 23c

State Library Bulletin. 23e
Additions No. I, 1891. 23e
Library School No. I, 1891. 23e
Legislation Nos. IT and III, 1892, '93. + 23e .

——Museum of Natural History.

[ Annual Reports, 1872, 74, 75-91; 20, 21-31,

33-37, 40-43, 44. 23c
Bulletin, Vols. I (Nos. 1-6), IT (Nos. 7-10). 23c

——Dudley Observatory.
Annals 1862-71, Vol. IL. ’ 20c

AMiens [France] Societe Linneenne du Nord de la France
Bulletin. Vols. I, Nos. 31-42; III, Nos. 49-54,
58-66; IV, Nos. 67-78, 88-90; V, VI, VIII,

Nos. 175-186; IX, X + 9a

Memoires. Vols. V, VI, VIII. 4- 9a

.AMSTERDAM [Holland] Koninklijke Akademie van Wetten-
schappen. )
Jaarboeck, 1873-75, 81-83, 88-90. 23b
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AMSTERDAM [Holland] Koninklijke Akademie van Wetten-
schappen. (Continued.)
Verslagen en Mededeelingen.
. Afd. Naturkunde.

2d series, Vols. I-XX. + 25b.¢
3d series, Vols. I-VIIL -+ " 95b.c
Afd. Letterkunde. ’
2d series, Vols. I, V-VII, XI, XIIL 235b
Processen Verbaal van de Gewone Vergaderingen.
1873-1876, 1881, 1883. + 25b
Verhandelingen. .
Afd. Naturkunde, Vols. XIV-XVI, XXIII,
XXVII, XXVIIIL e
Afd. Letterkunde. Vols. VIII, X, XIV,
XVIII, XIX. + e

Verslagen en Mededeelingen.
Afd. Naturkunde.
2d series, Vol. XI. + 25b
3d series, Vol. L 25b

Koninklijk Zoologisch Genootschap Natura Artis
Magistra.
Feest Nummer. Bijdragen tot de Dierkunde. 922¢

ANN ARBOR [Michigan] Engineering Society of Ann Arbor.
The Technic, 1891, 1892. + 20b

AxTwERP [Belgium] Societe royale de Geographie d’Anvers.
Bulletin, Vol. XVI fasc. 4; XVII fase. 1. + 13
Le Colorado par M. A. de Ceuleneer. . 13

AUGSBURG [Germany] Naturhistorischer Verein in Augs-
burg.
Berichte, 26-28. 11a

— Naturhistorischer Verein fur Schwaben u. Neuberg (a.
V.) in Augsburg (Formerly Naturalhist. Verein
in Augsburg.) ‘
Berichte, 29-30. + 11a
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Avgusta [Maine] Geology of the State of Maine.
Report, 1838, 1839.
Report of Secretary of Maine Board of Agricult-
ure (Annual), 1861, 1862. (Contains Geolo-
gist’s Report.)

AvustiN [Texas] Geological Survey of Texas.
Annual Reports, I, IT and III. 4
Bulletin 1.

Texas Academy of Science.
Transactions. Vol. I, No. 1 (1892). +

BADpEN [Germany] Badischer Botanische Verein.
Mitthielungen, Nos. 95-102. +

BavTivore [Maryland] Johns Hopkins Umversn;y
Register for 1890-91, 1891-92. +
Circulars. Vols. I, Nos. 15, 17; II, 19; III, 28-
30; IV, 39-42; V, 43, 4547, 51; VI-XI. +

BamMBERG [Germany] Naturforschende Gesellschaft in Bam-
berg.
Bericht, XV. +

—Barcelona.

Boletin, 3d series. Vol. I, parts 1-3. .

“Acta de la Sesion Inaugural de los Trabajos de
la Corporacion.”

“Legis Cosmicos segun el Priscipio Dulainico del
Calor. “

Memoria Inaugural par D. Lauro Clariana y Ri-
cart.” +

BASEL AND GENEVA [Swizerland] Schweizerische Botan-
’ ische Gesellschaft.
Berichte. Hft. 1 (1891). .

BaserL [Switzerland] Naturforschende Gesellschaft.
Verhandlungen. Vols. VI, VII, h. 3; VIII, h,, 1,
3; IX, h. 1, 2. +

BarceLonNa [Spain] Real Academia de Ciencias y Artes de

15a
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164
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Baravia [Java] Koninklijke Natuurkundige Vereeniging
in Nederlandsch-Indie. -.
' Natuurkundige Tijdschrift voor Nederlandsch-In-
die. Vols. XXXV-XXXIX, XLI, XLIV--
XLVIII, L.

BELFAsST [Ireland] Natural History and Philosophical So-
ciety.
Report and Proceedings, 1890, 91, 92. 4

BercAMo [Italy] Ateneo di Scienze, Lettere ed Arti.
Atti. Vol. X, parts 1, 2. +

BrrGEN [Norway] Bergen Museum.
Aarsberetning. 1886-89. +

BergeLEY [California] University of California Agricul-
tural Experiment Station. ;
Bulletin No. 100. 4+

BERLIN [Germany] Zeitschrift der gesammten Naturwis-
senschaften.
2te Foige. Vols. IX-XIV.

Zeitschrift f. Praktische Geologie [Edited by Max
Krahmann, Wetzlar, Rheinprovinz] 1893,
Hfts. 1-8. +

—Zeitschrift fur Instrumentenkunde.
Vol. XIII, Nos. 1 and 2. +

-Gesellschaft Naturforschende Freunde.
Sitzungsberichte. 1892, No. 9; 1893 No. 1. +

Deutsche Geologische Gesellschaft.
Zeitschrift, Vols. XXIV-XLIV. +

Gesellschaft fur Erdkunde.
Zeitschrift, Vol. XXVII, parts 1-4.
Verhandlungen, Vol. XIX, parts 1-10. +

BEerNE [Switzerland] Sweizerische Naturforschende Gesell-
schaft.
Verhandlungen, 1869, 1872-90. +
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—Naturforschende Gesellschaft in Berne.
Mittheil., 1869, 1870-1890. + . 6¢c

Boroana [Italy] Congres Geologique International.
Comptes Rendus, 2d session, Bologne, 1881.. 14a

Instituto di Bologna.
Rendiconto delle sessioni della R. Accademia
delle Science, 1889-90. + 94

Boxne [Algiers] Academie d’Hippone.
Bulletin, XXII, XXIII, 1-4; XXIV. 11b -
Comptes Rendus, 1888, 89, 90, 91. + 11b

Bonx [Germany] Naturhistorischer Verein d. preus51schen
Rheinlande und Westfalens.
Verhandlungen, Vols. XXVII XXXII—XXXVIII
(1870, 75-81.) 314

Naturhistorischer Verein der preussischen Rhein- .
lande, Westfalens u. d. R-B. Osnabruck.
(New Series. )
Verhandlungen, Vol. XLVIII, Hft. 2; XLIX,
Hft. 1. + ‘ 314

Nlederrhelmsche Gesellschaft fur Natur- und Heil-
kunde 1n ﬁonn o :

'*'”f"’**;’*'Sftzungwerlchte, —Vols, — XXXIV--XXXVYL, — ]

XXXVIIL. (Without title pages and tables

of contents.) 7a

BorpEAUX [France] Academie Imperiale des Sciences,
Belles Lettres et Arts.
Actes, 1867, 3 trimestre; 1872-3, 1878, 1880,
1882-83, 1884-89. + 1b

Societe Linneenne de Bordeaux.
Proces- Verbaux, Vol. XLV. 4 31d

BosroN [Massachusetts] Boston Society of Natural History.
Proceedings, Vols. XVII, XVIII, XIX, pts. 1, 2
and 4; XX, XXI, pts. 1-3; XXII, pts. 3
and 4; XXIII, pts. 1-4; XXIV, pts. 1-4;
XXV, pts. 1-4. + db
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——Boston Journal of Chemistry. Vols. XII, Nos. 1-
11, 15-17; XIII, 1, 3-5, 8, 9; XIV, 1, 4,
5 7, 8, 10-12; XV, 1, 3-6, 8, 12; XVI,
XVII, 1-3.

—American Academy of Arts and Sciences.
Proceedings (N. S.), Vols. I-IV, VII-XVIII. +
Memoirs, Vol. XI, part 1.

——Agricultural Experiment Station.
Bulletin, Nos. 38—40. +
Analysis of Commercial Fertilizers, Nos. 743
766. +

Massachusetts Institute of Technology.
Proceedings of Society of Arts, 1880-90. 4
Technology Quarterly, Vols. I, Nos. 2-4; II, 1-4;
III, IV, V, 1-2. +

BrRAUNSCHWEIG [Germany] Verein fur Naturwissenschaft.
Jahresberichte, 1, 3-6. +

BrEMEN [Germany] Naturwissenschaftlicher Verein.
Abhandlungen, Vols. I-XI, XII, Hft. 1, 2. +
Beilage, Nos: 1-8. 4

Brescia [Italy] Commentari dell’Ateneo di Brescia.
Anno 1891. +

BrEsLAU [Germany] Zeitschrift fur Entomologie.
Neue Folge, Hfts. 1-17 (1870--92). +
Entomologische Miscellany.

——Schlesische Gesellschaft fur Vaterlandische Cultur.
Jahresberichte, Nos. 51, 53-59, 61-69. +
Abhandlungen, 1873-74. +
Fortsetzung des Verzeichnisses der in den Schrift-

en der Gesellschaft von 1864-1876 enthalt-
enen Aufsetze geordnet den Verfassern in
alph. Folge.

BrooxvILLE [Indiana] Indiana Academy of Science.
Proceedings 1891. +

30c
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31d
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Bruny [Germany] Naturforschender Verein.
Bericht der Meteorologischen Commission, 1882-
1887, 1889. + 8b
Verhandlungen, Vols. XII, XIII, XVII, XVIII,
XIX, XXII, pts. 1 and 2; XXIII, pts. 1
and 2; XXIV, pts. 1 and 2; XXV-XXIX. + 8b
Katalog der Bibliothek. 8b

BrusseLs [Belgium] Seciete Belge de Microscopie.
. Bulletin, Annee XVIII, Nos. 1, 3-10, 11. + 12¢

Societe Royale Malacologique de Belgique.
Annales, Vols. XXI-XXV. + 22a
Proces-Verbaux des Seances, Vols. XI, pts. 1-7;
XII, pts. 8-12; XIII, XIV, XV, pts. 8-12;
XVI-XIX, XX, pts. 1-6. + 25a

Buparest [Hungary] Hungarian Geological Society.
(Foldtani Kozlony.)
Journal, Vol. XXII, pts. 11, 12. 4 ' 14a

-—Hungariaﬁ Geographical Society (Foldrajzi Kozle-
menjek), Vol. XX, Nos. 1-8 (1892.) + 13a

Statistisches Bureau der Hauptstadt Budapest. (Fo-
varos Statistikai Hivatalauk Kozlemenyei).

Vols. XXT-XXIV. 24b
——Fermeszetrajzi Fuzetek.
(A periodical devoted to zoology, botany and ge-
ology, edited by the Hungarian National
Museum at Budapest, Vol. XV (1892), Nos.
3and 4. + 19b
BueNos AYRES [Argentine Republic] Annuaire Statis-
tique de la Province de Buenos Aires.
Annee 8. + 27d
———Museo Nacional de Buenos Aires.
Anales, Vol. III, pts. 7-10. 4e

——Oficina Meteorologica Argentina.
Anales, Vol. I. + 20e
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Burraro [New York] Buffalo Society of Natural Sciences.
Bulletin, Vols. I, Nos. 2-4; II, 1-3. 12b

CAEN [France] Academie Nationale des Sciences, Arts,
et Belles Lettres.
Memoires, 1870-77, 85, 92. + 10c

CATRO [Egypt] Institut Egyptien.
Bulletin, 3d series, Nos. I, IJ, III, fasc. 1-2. + 1c

CALCUTTA [India] Asiatic Society of Bengal.
Journal, Vol. XLI, Part ii, Nos. 1-2. + 1c

CaMBRIDGE [Massachusetts] Library of Harvard University.
Bibliographical Contributions, Nos. 8, 12, 17,:19,

22, 26, 29, 30, 33-35, 37-45. s 24b

——Nuttall Ornithological Club. B
Journal, Vol. IV, January, 1879. _ 22a
——Museum of Comparative Zoology. .
- Annual Report of Curator, 1878-79, 80-91. + 4d
Annual Report of Trustees, 1874, 1875, + 4d

Bulletin, Vols. I, 1-6, 9-11; II, 2, 4-5; III, 9,
i1-16; IV, pts. i, ii; V, 1-2, 8, 10-16; VI-
X, XI, 1-2, 4-11; XII-XV, XVI, 1-10;
XVII-XXIII, 1-3, 5. 4d.
Memoirs, Vols. I, II, 9, III (except pt. iv), IV, V,
2; VI, 1-2; VII, 1-2 pts. ii and iii; IX, 1-3;
X, 1-4; XIV, 1 pts. i, ii; XV, XVI, 1-3;
XVII, 1-2. + 4d

CARDIFF [Wales] Cardiff Naturalists Society.
Report and Transactions, Vol. XXIV (1891-2). + 14a

Carania [Ttaly] Accademia Gioenia di Scienze Naturali in
Catania.
Atti, Series 3, Vols. XVIII, XX; Series 4,
Vols. I-V. + 4e
Bolletino Mensile, Fasc. 1-31. + 4e
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CuAaMPAIGN [Illinois] Illinois State Laboratory of Natural

History.
Bulletin, Vols. I, Nos. 5 and 6; II, Arts. 3-8;
III, Arts. 1, 2, 4-12; IV, Art. 1. + 4a
Biennial Report of Director. + 4a

——University of Illinois.
The Technograph, 1890 and 1891. 4 20a

—Civil Engineers’ Club of the University of Illinois.
Selected Papers, 1887 and 1888. + 20a

Cuaprer HIiLn [North Carolina] The Elisha Mitchell Scien-
‘ tific Society. .
Journal, Vols. IV-VII, VIII, pts. 1, 2. + 4a

CHERBOURG [France] Societe Nationale des Sciences Nat-
urelles et Mathematiques de Cherbourg.
Vol. XXVIII. + 19e

Cuicaco [Illinois] Association of Engineering Societies.
Journal (Transactions and Proceedings), Vols. I,
Nos. 5-12; II-VI, VII, 1-6, 9-12; VIII-X,

XI, 1-12. 4+ 20a

CurisTIANIA [Norway] Norske Gradmaalingskommission.

Vandstandsobservationer, Hfts. I, IIT, IV. 20e

Norwegische Commission der Europaischen Gradmes-
sung.
Geodatische Arbeiten, Hfts. 1-4. ) 20e

The Norwegian North-Atlantic Expedition, 1876-78.
Historical Account. In case under 5
The Apparatus and how used—Wille. T
Astronomical Observations—Mohn.

“

. Magnetic Observations—Wille.
Geography and Natural History—Mohn.
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CHRISTIANIA [Norwdy] The Norwegian North-Atlantic Ex-
pedition, 1876-78.—Continued.
Chemistry—Schmelck: -
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Gephyrea—Danielsson and Koren.

Holotburoidea—Danielsson and Koren.
Mollusca II—Friele.
Pennatulida—Danielsson and Koren.
Pycnogonidea—Sars.
Spongiadse—Hansen.

——University of Christiania.
Die Pflanzenwelt Norwegens.
“Beretning om Ladegaardsoens Hovedgaard,”
1862 and 1863.

Den Hoiere Landbrugskole i Oas.
Norges Officielle Statistik, 1871-73, 1876.

Norwegisches Meteorologisches Institut.
Jahrbuch, 1885-89, 90.

Oversigt over Videnskabs-Selskabets Moder. 1888,
89, 90. + 2d

——Videnskabs-Selskabet i Christiana.
Forhandlinger, 1884, 85, 86, 87. + 1b
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Cuur [Switzerland] Naturforschende Gesellschaft Grau-

bundens.
Jahresberichte, Nos. 33, 34, 35 (1888-91). 4 19c

-CINCINNATI [Ohio] Journal of Comparative Neurology.
Vols. I, pts. 1-4; IV, pts. 1-2. 4 9293

Cincinnati Society of Natural History.
Journal, Vols. I, No. 4; II, 1-4; IV, 2; VI, 2;
VII, 3-4; XII, 4; XIII, 1-4; XIV, 1-4; XV,
1-2. + : 4a

CLEVELAND [Ohio] Cleveland Academy of Natural Science.
Proceedings, 1845-1859. + 4a

CommeraA [Portugal] Sociedade Broteriana.
Boletim, Vol. X. + 22d

CoLoraDo SprINGS [Colorado] Colorado College Scientific
Society. .
Colorado College Studies, Annual Publications 1-3. + 2a

CorumBUs [Ohio] Agricultural Experiment Station.
Bulletin, Vol. I, No. 1; II, 2-8; III, 1-2; IV,
vV, 1-4. + k - 28e

Second series, Nos. 3, 4, 42-44. + 28e

——Geological Survey of Ohio.

First Annual Report, 1838. | 15a
Geology, Vols. T and IT. 15a
Paleontology, Vols. I and II ) 15a
Maps, 1873. - 15a
Report 1890 (with Maps). 15a

CoPENHAGEN [Denmark] Kongelige Danske Videnska-
bernes Selskabs.
 Fortegnelse over de af det K. D. V. K. S. i
Tidsummet, 1742-1891. + 19d
Oversigt, 1874, 75, 76, Nos. 1 and 2; 77-83, 1;
84, 2-3; 85, 86, 1-3; 87-90, 1-3; 91, 1. + 2c
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CorpoBA [Argentine Republic] Academia Nacional de
Ciencias.
Boletin, Vol. VI, pts. 2-4. 4

DaNTzIG [Germany] Naturforschende Gesellschaft.
Schriften, Vols. II, Nos. 3-4; III, 2-4; IV, V,
VI, VII. + 104

DavEnrort [Iowa] Davenport Academy of Natural Science.
Proceedings, Vol. II. 23c

DeNvVER [Colorado] The Colorado Scientific Society.
Proceedings, Vols. I-III, pts. 1-2. 4a

DEs MoiNgs [Iowa] The Analyst.
Vols. I-VIII, IX, pts. 1, 3, 6; X, pts. 2-b.

——Jowa Academy of Sciences.
Proceedings, 1875-80; 1887-89. 4a
Papers in Abstract, 1887-89, 4a
Proceedings (New Series), Vol. I, pt. 2, 1890-91.+ 4a

Des Moines Academy of Sciences.
Bulletin, Vol. I, No. 1, 1885. 43

Dijon [France] Academie des Sciences, Arts et Belles
Lettres.

Memoires, Series 3, Vols. IV-X.
Series 4, Vol. II. +

DonNa1 [France] Union geographique du Nord de la France.
Bulletin, Vol. XIII, Trimestre 1, 1892. +

DrESDEN [Germany] Fuhrer durch die Koniglichen Samm-
lungen zu Dresden (Mit Nachtrag.)

——Berichte uber die Verwaltung, u. Vermehrung des
Koniglichen Sammlungen fur Kunst u. Wissen-
schaft. 1879-1887. 194

——Naturwissenschaftliche Gesellschaft Isis.
Sitzungsberichte, 1874, pt. 2; 75, 76, pt. 2; 77,
pt. 1; 78, pt. 1; 79, pt. 2; 80, 81, 82, 83, pt.
1; 84-90, pt. 1. + 6a




Journals. 17

DuBLIN [Ireland] Works by Dr. James Henry.

Aeneidea, Vols. I-1IV. 2%a
From Dresden to Venice. 2%a
From Carlsruh to Bassono. 27a
Poematia. 2%a

——Royal Dublin Society.
The Journal, Nos. 1-2, 4-5, 12-13, 16-17, 26-29,

30-31, 34-37, 39, 44, + . 3c
Scientific Proceedings, N. S., Vols. I-VII, pts.

1-4. + 3d
Scientific Transactions, Vols. CLXV, pt. 2;

CLXVI, pt. 1. 3e

N. S., Vols. I-IV, Nos. 1-3. + 3e

——Royal Irish Academy.

" “Cunningham Memoirs,” Nos. 2-7. e
Irish Manuscript Series, Vols. I, pt. 1; II, pt. 1. 4+ 3e
List of Papers published in various publications.
Transactions. Science—Vols. XXIV, pt. 9; XXV,

XXVI, 1-16, 22; XXVII, 1-8; XXVIII,

1-13, 17-25; XXIX, 1, 3, 14-19; XXX, 1,

2. - 3e

Polite Literature and Art—

"~ Series 2, Vols. I, No. 13; II, 1-4, 6-8. + 3d
“Todd Lecture Series,” Vol. II, pts. 1-3.+ 3d

Proceedings. Science—
Series 2, Vols. III-IV, Nos. 3-6. 3d
Series 3, Vols. I, Nos. 1-5; II, 1-3. + 3d

EpiNBURGH [Scotland] Edinburgh Geological Society.
Transactions, Vol. VI, pt. 3. + - 14a

——Royal Society of Edinburgh.
Proceedings, Vols. VIII-XVIII (1872-1891). + 3a

EKATHERINEBOURG [Russia] Societe Ouralienne d’ Amateurs
- des Sciences Naturelles. .
Bulletin, Vols. IV-VII, VIII, liv. 1; IX, liv. 1;
X, X1, liv. 1-2; XII, liv. 1-2. + 19e
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ELBERFELD [Germany] Naturwissenschaftlicher Verein in
Elberfeld.
Jahresbericht, Hft. 7. 4
EMDEN [Germany] Naturforschende Gesellschaft in Emden.
Jahresberichte, 56-65, 67, 69, 71-76. +
Kleine Schriften, 5-7, 9, 11-13, 15-18. 4
Papers— )
M. A. F. Prestel. Ein Beitrag zur Physiolo-
gie der Atmosphere.
M. A. F. Prestel: Die Winde uber der
deutschen Nordseekuste u.'d. Sudl. Theile
der Nordsee. +
Festschrift, December 29th, 1864.

ERLANGEN [Germany] Physikalish-medicinische Societat in
Erlangen.
Sitzungsberichte, Hft. 24 (1892). .

Evanston [Illinois] Northwestern University.
Report of the Department of Natural History,
1887 and 1892. +

FroreNncE [Italy] Biblioteca Nazionale Centrale.

Bolletino delle Publicazioni Italiane.

1886, pp. 1*-155,* 1-132, 153-224, 241-340.
(I-XXXII, XXXVII-LII, LVII-LXXII,
XCVII-CXX.)

1887, pp. 1*-64,* 81*-165,* 113—280, 317-332,
353-440. (XXV-XXIX, LXIX-CXVI)
1888, pp. 1*-158,* 1-52, 69-448. (I-XII, XVII-

CXVLI.) :

1889, pp. 1*-16,* 65*-112* 129*%_158,* 1-392,
413-448. (I-LXXXIV, LXXXIX-CXX.)
1890, pp. 1*-48* 65%-112,% 129*-152,* 1-368,
389-404, 421-436. (I-LXXX, LXXXV-

LXXXVIII, XCIII-CXVI.)

1891, pp. 1-68, 85-156, 177-292, 313-444. (I-
XVI, XXI-XXXVI, XLI-LXIV, LXIX-
XCVI.)

1892, pp. 1-116, 229-244, 253-404. (I-XXXVI,
LIII-LVI, LXXXI-XCII. +

hd
Se
Se

8e

Se
Se

19c

4b

23b
23b

23b
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—R. Instituto Studi Superiori Practice e di Perfeziona- .
mento. ‘
“Le Seconde Nozze del Coninge Superstiti.” ; 14
“Il1 Commento di Sabbatai Domrolo sul Libro
della Creazione. " ' 1d
Sezione di Sciénze di Fisiche e Naturali, Vol. I. 1d
Ricerche Sulle Formole di Constituzione dei Com-
posti Ferrici (Porte Prima). 1d
“Osservazioni Continue della Elettricita Atmos-
ferica. 14
“ HEsegesi Medico Le.gale sul Methodus Testificandi
di Giovan Battista Codrouchi.” 1d
Sezione di Filosofia e Filologia. Vols. I and II.
(1875 and 1880.) 1d
“Studie Recerche sui Picnogonidi (Partie Prima.)” 1d
“Intorno ad Alcuni Luoghi della Ifigenia in
Aulide di Euripide.” 14
“Linee Generali della Fisiologia del Cervelletto.” 1d
Scoula di Farmacia, Vol. L 1d
“Sulle Convulsioni Epilettiche per Veline.” 1d
“Del Papiro Specialmente Considerato come Ma-
teria che ha Servito alla Scrittura.” 1d
“Della Interpretazione Panteistica di Platone.” 1d
Archivio della Scoula D’Anatomia Patologica,
Vols. T and II. 1d
“I Pin Antichi frammenti del Costituto Fioren-
tino. 1d
“La Ribellione di Masacado e di Sumitonio.” 4 1d
FRANKFURT A. M. [Germany] Physikalischer Verein. .
Jahresberichte, 1877, 78, 79-91. + 12¢
FRANFURT A. O. [Germany] Naturwissenschaftl. Verein des
Reg. Bez. Frankfurt.
Monatliche Mitth. a. d. Gesammtgeb. d. Natur-
wissenschaften, Jahrgange VII and VIII + 12b
—Societatum Litterz.
(Herausgegeben v. Dr. Ernst Huth), Jahrgang,
(1890) 1-3. + 93¢

ii—3 Ap.
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FrAUENFELD [Switzerland] Thurgauische Naturforschende
Gesellschaft.
‘Mittheilungen, Hft. 8 and 9. + ‘ be

FrEIBOURG [Switzerland] Societe Fribourgeoise des Sci-
ences Naturelles. ; _

Bulletin, 1883-1887, 1887-1890. + 9d
FrEIBURG [Germany] Naturforschende Gesellschaft.

Berichte uber die Verhandlungen, Vols. VI, pts.

1 and 4; VIII, pts. 1, 2 and 3. + 8a

GENEVA [Switzerland] Societe de Geographie de Geneve.

Le Globe (Bulletin de la Societe,) Vol. XXXI,

No. 1, (1892.) + 13a
Societe de Physique et d’Histoire Naturelle.
Compte Rendu des Seances, Vol. IX. ‘ 194

GERA [Germany] Gesellschaft v. Freunden d. Naturwissen-
schaften in Gera.

Verhandlungen, Vols. II, and I1I. + Sa
G1EsSEN [Germany] Oberhessische Gesellschaft.

Jahresberichte, 7-9, 11-13, 16-35. + 8a

Berichte, XV, XVII-XXVI. + Ge
Grasagow [Scotland]- Geological Society of Glasgow.

Transactions, Vols. VII, VIII and IX. 14b

— —Natural History Society of Glasgow.
) V Proceedings and Transactions, (New Series) Vol.

ITI, pt. ii, (1889-90.) + 194
GorriTz [Austria] Naturforschende Gesellschaft.
Abhandlungen, Vols. XV_XIX. + 8b

GortiNGEN [Germany] Kgl. Gesell. der Wissenschaften
und der Georg-Augusts-Universitat.
Nachrichten, 1877-82, 1884-93, Nos. 210. -+ 6a
GRANVILLE [Ohio] Journal of Comparative Neurology, Ed-
ited by C. L. Herrick, Granville, Ohio. Vols.
I, II, pts. i-iii. + 19a.
——Denison University.
Bulletin of Ecientific Laboratories, Vels. VI,
pt. i; VIL. + 4b
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'SGRAVENHAGE (AND BaTAvVIA) [Holland] Koninklijke Na-
tuurkundige Vereeniging in Nederlandsch-Indie.
Natuurkundige Tijdschrift voor Nederlandsch-
Indie, Vols. XXXV-XXXIX, XLI, XLIV -

XLVIII, L. + 11b

'sSGRAVENHAGE [Holland] Nederlandsche Maatschappig ter
bevordering van Nijverheid.

Algemeene Vergadering, 1873-75. + 26¢
Willem IIT. + 26¢
Tijdschrift, 1873-77, 78-82, 84-90. + 26d
Handelingen en Mededeelingen, 1874-76. + 26d
. GrAz [Austria] Naturwissenschaftlicher Verein fur Steier-
mark. '
Jahrgang, 1890-91. 5d
GREIFSWALD [Germany] Geographische Gesellschaft zu
‘Griefswald.
Jahresberichte II, 1, 2; ITI, 1, 2; IV. 4 13a
HaarLEM [Holland] Archives du Musee Teyler.
Vols. I-III, IV, pt. i; V, pt. ii. ‘ 104
Second Series, Vols. I, pts. i-iii; II, pts. ii-iii;
III, pts. i-—vii. + 104
——Wekelijksche Courant de Nijverheid, Nos. 1-13. 29a

——Koloniaal Museum.
Bulletin, January, 1893. + 19d

Fondation Teyler.
Catalogue de la Bibliotheque, Vols. I, pts. i, ii,
v—viii; II, pts. i-iii. . 23a

Societe Hollandaise des Sciences a Haarlem.
Archives Neerlandaises des Sciences Exactes et
Naturelles, Vols. XII, XIV, pts. i-ii; XV,
i-ii; XVI, XVIT, ii; XIX, iv—-v; XX, i-v;
XXI, i, iv, v; XXII-XXV, XXVI, i, ii, iii;
XXVII, i-ii. + 114
Nederland. Maatsch. ter Bevordering van Nijverheid.
Tijdschrift, 1874-1890. 264
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HaLirax [Nova Scotia] Nova Scotian -Institute of Natural

Science.
Proceedings and Transactions, Vols. II, iv; IV,
4, V i, ii, iv; VI, VII (end of old series.) 24
New. Series, Vol. I, + 24

HaLLe [Germany] Kgl. Leop.-Carol.-Deutsche Academie
der Naturforscher.

Leopoldina, Hft. 18. ’ Se
Nova Acta, Vols. XL, No. 9; XLI, No. 6. ; Se
___ Naturwissenschaftlicher Verein f. Sachsen und Thurin-
gen. :

Zeitscbrift f. N aturwissenschaften, Vols. LV, LVI,
i—ii; LVII, iii-v; LVIII, LIX, i, ii, v, vi;
LX-LXIII, LXIV, i-v; LXV, i-iii, vi. 11d

HaMBURG [Germany] Naturwissenschaftlicher Verein in

Hamburg.
Abhandl. a. d. Gebiete d. Naturwissenschaften,
Vol. XII, Hft. 1. 19e
___ Verein fur Naturwissenschaftlicher Unterhaltung zu
' Hamburg.
Verhandlungen, Vol. VII, 1886-90. 4 194

HamiLTox [Canada] The Hamilton Association.
Journal and Proceedings, Sessions 1890-91, 91-92.
(Nos. VII and VIIL) + ' 2a
HaRRISBURG [Pennsylvania] Geological Survey of Penn-

sylvania.
(See under Geology.) ) _ 174d
HEIDELBERG [Germany] Naturhistorisch-Medizinischer Ve-
rein.
“Pestschrift zur Feier des funfhunfertjahrigen
Bestehens der Ruperto-Carola.” ' 6e

Verhaudlungen, Vols. I, (pp. 229-444 wanting)
11, pp. 171-312; IIL, pts. i-v; IV, pts. i-v. + 6e
HEeLsingrFors [Finland] Finlands Officiela Statistik.
Aren. 1846, 1865. 20c
——Observatoire Magnetique et Meteorologique.
Report, 1873. 20c
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Societe des Sciences de Finland.
Observationes Meteofologiques, Annees 1873 and
1878.
——Finska Vetenskaps-Societeten, 1838-1888.
' Ders Organisation och Verksamhet. _
Bidrag till Kannedom af Finlands Natur och Folk.
Hfts. 16; 18-19, 22-25, 32, 37—42, 43, 45-47.
50, 51. +
Ofversigt, 1870-74, 81-82, 85-87. 4
Acta Societatis Scientiarum. Fennics, Vols IX-XTI,
- XIV, XV, XVIL
Commission Geologique de la Finlande.
Carte Geologique de la Finlande, Liv. 22-24. +

HErMANNSTADT [Austria] Verein fur Naturwissenschaften
’ in Hermannstadt.

23

20c

2a

2a

2a

10e

13e.

Verhandlungen und Mittheilungen, Jahrgang XLI. . 5d

InpranaroLis [Indiana] Geological Survey of Indiana.

Maps, 1869. 16a
Reports—
Maps of First Report. 15b
Second Report. 15b
Third and Fourth Reports, with Maps. 15b
Fifth Report, with Maps. 15b
Second Report, L870 Vol 1I: 16a
Annual Report, 1888. 16a
——-- Indiana Geological Department.
' Natural Gas Maps of Indiana. 16a
INNsBRUCK [Austria] Naturwissenschaftl. Medicinisch. Ver-
ein in Innsbruck.
Berichte, Jahrgang XX (1891-92). 4 19a
Towa City [Iowa] Bulletin from the Laboratories of Nat-
ural History of the State University of Iowa.
Vol. II, No. 3, 1893. + 224
ItHACA [New York] Cornell University.
Ten Year Book, Vol. II. + 26a

Exercises at Opening of the Library .Building,
18910

26a
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Iraaca [New York] Cornell University—continued.
Studies in Agriculture. (Reprinted from Agri-
cultural Experiment Station Reports now

out of print). ) - 26a
Bulletin of Cornell University. (Science.). Vol. I. 4 26a
Library Bulletin, Nos. 1-31. 4+ 23a

Exercises and Addresses at the Laying of the Cor-
ner Stone of the University Library Build-
ing, 1889. 26a

JEFFERSON C1Ty [Missouri] Geological Survey of Missouri.
Bulletin, 1887, Nos. 2-4; 1889, 1, 5; 1890-

91, 2-5. + 16a
Biennial Report, 1891. + 16a
Report on Coal. (.891.) 16a
Report on Iron Ores.  (1892.) 16a
The Higginsville Sheet. + Atlas Case

JENA [Germany] Medicinisch-Naturwissenschaftliche Ge-
sellschaft.

Zeitschrift, Neue Folge, Vols. ITI-X. + 6e
Denkschriften, Vol. II, pts. 1-2. 4 9d

Kansas City [Missouri] Kansas City Review of Science
and Industry.

Vols. I-V, VI, 1-10; VII, 1-4, 6, 8; IX, 3-5. 4b
KassEL [Germany] Verein fur Naturkunde zu Cassel.

Berichte, XXIX-XXXVIII. + : bd

Festschrift, 1886. : o bd

Catalog der Bibliotek, 1875. . bhd

Kew [England] Hooker’s Icones Plantarum.
Vols. XI-XXI, pts. 1-3; XXII. (Series 3, Vols.
I-X. Series 4, Vols. I, pts. 1-3; II.) + 22d

Kuarkow [Russia] Societe des Naturalistes a 1'Univer-
site Imperiale de Kharkow.
Travaux, Vols. XIIT-XV. + 11d

KieL [Germany] Mineralcgisches Institut der Universitat
Kiel.
Mitthielungen, Vol. I. (1888-1892.) + 14b
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Universitat zu Kiel.
Schriften, 1856, 1881-2, 84, pt. 1; 85, 1; 87, 1;
88, 1-3; 89, 1; 90, 1. 4 He
Korozsvart [Russia] Ertesito az Erdelyi Muzeum-Egylet
Orvos-Termeszettudomanyi. ,
Szakosztalyabol, Vol. XVIL. + 19

KoNIGSBERG [Germany] Preussischer Botanische Verein in

Konigsberg.
Jahresbericht, 1891-2. + 22¢
— Physikalisch-Okonomische Gesellschaft zu Konigsberg.
Schriften, Jahrgange 14 (Ilte Abth.), XV-XXXI,
1873-1890. + Ge

LAUSANNE [Switzerland] Societe Vaudoise des Sciences Nat-
urelles. R .
Bulletin, Vols. XIV, except Nos. 75-76, XV,
XVI, except No. 82; XVII, XVIII, XX-
XXVII. + 9b

LawreNcE [Kansas] University of Kansas.
Kansas University Quarterly (begun - 1892),

Vol. 1, Nos. 1-3. + 19d
Leeps [England] Leeds Geological Association.
Transactions, 1886-1891. + 150
__—Philosophical and Literary Society. L
Annual Report, 1890-91, 91-92. . 2a
LErpA [Bohemia, Austria] Nordbohmisches Excursions-
Club.
Mittheilungen, Jahrgange XII-XV (1889-92). 19c¢
Lerezic [Germany] Verein fur Erdkunde.
Mittheilungen, 1878, 1880-83, 1886. + 10b
Naturforschende Gesellschaft zu Leipzig.
Sitzungsberichte, 1891-92. + 8c
Liece [Belgium] Societe Royale des Sciences.
‘ Memoirs, Vols. VI-IX, XI-XII, XIV-XVIL 9a

-

Melanges Geologiques par G. Dewalque. Series 5
and 6. + 134
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——Societe Geologique de Belgique.
Annales, Vols. I-II1, VIII, X-XIII, XIV, pt. 2;
XV, 2, 3; XVI, 1. +
Ltk [France] Societe Geologique du Nord.
Memoires, Vols. I-TIT. .
LincorLN [Nebraska] University of Nebraska.
University Studies, Vol. I. Nos. 1-4.
LisBox [Portugal] Academia Real das Ciencias de Lisboa,
Conferencias. Numbers 1-3 (1877), 4 (1880). +.
Sersao Publica, 1875, 1877 and 1880.
——Commissao dos Trabalhos Geologicos de Portugal.
Cémmunicacoes, Vols. I, I1I, fase. 2. +
——Historia dos Estabelecimentos Scientificos, Litterarios
e Artisticos, Vols. I-IX.
Lrrrre Rock [Arkansas] Arkansas Geological Survey.
Annual Reports, 1888, Vols. I-IV; 1889, II;
1890, I, III; 1891, I; 1892, 1. +
Liverroor [England] Geological Association.

Lonpon [England] Royal Society.
Proceedings, Vols. XXIX-LI.
\ Geological Society of London.
Abstracts of Proceedings, Nos. 476-594, (Sessions
1885-1892.) - +
Annals of British Geology, by J. F. Blake, 1890.
——Royal Horticultural Society.
Journal, Vol. IV, Nos. 14-16. (1874).
——British Museum (Natural History).
Zoological Collections.

Guides to Galleries of Museum.

British Oligocene and Eocene Mollusca.
——Society of Arts.

Journal, Nos. 2087-2096, 2098-2103.
LouvaixN [Belgium] Universite Catholique de Louvain.

Annuaire, 1883-92.
Liber Memoriales, 1834-1884.

134d
2b

10c
19c

14b

16¢

Transactions (Journal), Vols. II, IV-VI, IX_XII. + 14a.

3b-c

144
14a

19c¢
19c
19c

20b

[\
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- Lunp [Sweden] Acta Universitatis Lundensis.
Lunds Universitets Ars-skrift, Vol. XXVI pts.

1 and 2 (1890). 26b
LuNeBURG [Germany] Naturwissenscheftlicher Verein.
Jahresheft, II. + 10b

Lyon [France] Academie des Sciences, Belles-Lettres et
Arts de Lyon.
Memoires. 30b
Classe des = Sciences, Vols. XV-XXV,

XXVII-XXXI. 30a-b
Classe des Lettres, Vols. XVIII, XIX,
XXI-XXVIII. . . 30a
3d "~ Series, Sciences et Lettres, Vol. I

(1893). + . 30b
Societe Botanique de Lyon. _ '
Bulletin Trimestriel. Annee X, No. 4 (1892). + 22
Le Mans [France] Societe d’Agriculture, Sciences et
Arts .de la Sarthe.
Bulletin, 2d Series, Vols. XIII, XIV, XV, Nos.
1-3; XVI-XIX and Suppl.; XX, 2,-4; XXI,
1, 2; XXII, 1-3; XXIII, XXIV, 3, 4; XXV,
1-4; XXXI, 3-4; XXXII, 4; XXXIII, 2-4;
XXXIV, 1. la

‘MapisoN [Wisconsin] Washburn Observatory.

Publications, Vols. V, VI, pts. 1-2; VII, 1. + 20b
——Wisconsin State Historical Society.

Catalogue, Vols. I, II, pts. 1-2; Suppl. No. 1 + 23b
——University of Wisconsin.

Agricultural Experiment Station.

Bulletin, Nos. 3, 6-22. + ‘ 28c

Annual Report, 1, 3, 4, 6. 28c
-——Wisconsin Geological Survey, .

Annual Report, 1876-1877. 16a

Geology of Wisconsin, Vols. I-IV (two sets). 16a

Atlases to Accompany Vols. I-IV of Geology of
Wisconsin. Atlas Case
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——Wisconsin Academy of Sciences, Arts and Letters.
Transactions, Vols. I-VIII (two sets).
Bulletin Nos. 2-5 (two sets).

MADRID [Spain] Real A«ademia de la Historia.
Boletin, Vols. I, pts. 1-5; II, 4; V-XII, XV~

XXI. + 2%c
MAGDEBURG [Germany] Naturwissenschaftlicher Verein in
Magdeburg.
Jahresber. u. Abhandlungen, 1885-91. + 194

MaNCHESTER [England] Manchester Geographical Society.
Journal, Vols. I, II and Suppl.; III, IV, 7-12;
Vv, 1-6, 11-12; VL. + 13a
——Manchester Geological Society. '
Transactions, Vols. XXI, Nos. 1-18; XXII, 1-2.4+ 14b

Manchester Literary and Philosophical Society.

Proceedings, Vols. XITI-XIX, XXI-XXVI. 2b
. Catalogue of Books in Library. 2b
Memoirs, 3d Series, Vols. V, VI, VIII, X. 2b
Proceedingé and . Memoirs, 4th Series, Vols.
I-1v, V, pt. 1. + 2b

MARBURG [Germany] Gesellsch. zur Beforderung der Ge-
- sammten Naturwissenschaften.

- Jahrgange, 1891-92. + _ 19a
MELBOURNE [Victoria] Geological Society of Australasia.
Trausactions, Vol. I, pt. 6. + 144
Merz [Germany] Academie de Metz.
Memoires, 3d Series, Vols. I-V, VII, pt. 1. + 9b
Tables Generales des deux Premieres Series, 1819-
1871, + 9b
MexIco [Mexico] Observatorio Astronomico Nacional.
Annuario, 1885, 89, 91, 93. + 20c
Bulletin, Vol. I, Nos. 1-10. + 20e
~——Sociedad de Geografia y Estadistica.
. Boletin, Vols. IV, V. 13a

— Sociedad Mexicana de Historia Natural.
Periodico Cientifico, Vols. I, II, Nos. 1 and 2. 9e
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La Naturaieza.
Periodico Cientifico de la Sociedad Mexicana de
Historia Natural, 2d Series, Vol. I, 1887-90. + 19e
—Museo Nacional de Mexico.
Anales, Vols. I, pts. 1, 2, 6, 7; II, III, 1-4, 7-9,
11; Iv, 2, 3. + 9e
Sociedad Cientifica “Antonio Alzate.”
) Memorias y Revista, Vols. I, pts. 1-5, 8-10, 12;
II, 12; III, 1, 2, 7-12; IV, 3, 4, 7-10;

VvV, 1-2. 8a
MiLan [ITtaly] Reale Instituto Lombardo di Scienze e
Lettere.
Atti della Fondazione Scientifica Cagnola, Vols.
V, VI, pt. 1; VII, IX, X. - 2d
Rendiconti.

2d Series, Vols. III, VI, fas. 6-20; VII,
VIII, XI, XV-XVII, XIX, XXII,

XXIV. 3lc-d

3d Series, Vols. I, fas. 1-13; II, 17-20. — 31c-d
Memorie, Vols. XI, fas. 2-3; XII, 1, 2, 6; XIII,

1, 2; XIV, 2, 3; XVI, 2, 3; XVIL, 1. + 31d

——Societa d’Esploratione Commerciale in Africa.

Annio VII, fas. 5, 7-10. + 13a
Istituto Botanico dell’ Universita di Pavia.
Atti, 2d Series, Vol. II. + 224
MiLwAUKEE [Wisconsin] Naturhistorischer Verein von Wis-
consin.
Jahresberichte, 1876, 1878-79, 1879-80, 1880-81,
1881-82. 4b
MixNEAPOLIS [Minnesota] Minnesota Academy of Natural
Sciences. _
Bulletin, Vol. II, Nos. 2-5; III, 1, 2. 4 4a
——Quarterly Bulletin of the University of Minnesota.
Vol. I, Nos. 1-3, 1892-93. + 26a

Geological and Natural History Survey of Minnesota.
“Geological and Natural History of Minnesota,”
Vols. I, II, 1872-1885. +
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———Minnesota Geological Survey.

Bulletin, Nos. 1-7. + , 16
Annual Report, Vols. I-. XX 4 16e
MopEena [Italy] Regia Accademia di Scienze, Lettere ed
Arti. )
Memorie, 1st Series, Vols. XVI-XX, 1875-1883;
2d Series, Vols. I-VII, 1883-1890. 4 TS

Societa dei N. turalisti.
Annuario, 2d Series, Vol. XII, pts. 1-3. 4 94

Mons [France] Societe des Sciences, des Arts et des Let-
tres de Hainaut.

Memoires et Publications.

3d Series, Vols. 1V, VII, VIII, X. 1c

4th Series, Vols. I-ITI, V, VI, VIII-X.  1c

bth Series, Vols. I-III. 4 - lc
MonTcoMERY [Alabama] Geological Survey of Alabama.

Bulletin, Nos. 2-3. : ' 15¢

MoNTPELLIER [France] Academie des Sciences et Lettres
de Montpellier.

Memoires de la Section de Medicine, Vol. IV, pt.

3; V, 2-3. 4+ v e
- Memoires de la Section des Sciences, Vol. VI,.
pts. 2-3; VII, VIII, IX, 1-3; X, 2-3. + 9e
MonTREAL [Canada] Royal Society of Canada. '
Proceedings and Transactions, Vol. IX. . 19e

——Natural History Society of Montreal.
The Canadian Record of Science, Vols. I-IV,
V, Nos. 1-5. + 19b
Moscow [Russia] Landwirthschaftliche Akademie.
Meteorologische Beobachtungen, 1888, 1889, pt. 1;
1890. . 21c
——Societe Imperiale des Naturalistes.
Bulletin, 1885, 1886, Nos. 2-4; 1887-91, 1892,
1-2. + 19c
Nouveaux Memoires, Vol. XV, No. 6. + 19c
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Mr. HamivtoN [California] Lick Observatory.
Report of Trustees. 20e
Publications, Vol. I (1887.) 20e
Report—Eclipses—Total of Sun January and De-
cember, 1889, of Moon July, 1888, 4 20e
MunicH [Germany] Royal Observatory.
Annals;, Vol. XX 20c
Bayerische botanische Gesellschaft zur Erforschung
der heimischen Flora. '
Berichte, Vols. I-II. (1891-92.) 22b
——— Konigl. bayer. Akademie der Wissenschaften.
Sitzungsberichte. (Math. physikal Classe.) 1869
Vol. II, pt 4; 1870; 73; 75-82: 84-90; 91 pts
1-2. + : 8d
Inhaltsverzeichniss d. Sitzungsb. d. Math.-phy-
sikal. Classe, Jahrgange 1871-1885. 8d
Sitzungsber. (Philosoph.—philolog. und hist.
Classe.) 1887, Vol. II, Nos. 2 and 3; 1888,
No. 1. 8d
Verschiedene Publicationen, 1882-84, ’86, ’'87,
'89, ’90. 4 ' 8d
Narres [Ttaly] Societa Italiana delle Scienze. Memorie
di Matematica e di Fisica.
Vols TIT=VII. & 9e
Societa di Naturalisti in Napoli.
Bollettino. Vol. V. 9d
—— L’Anomalo (Edited by Dr. A. Zuccarelli.)
Vols. II, Nos. 7-9, 10-12; III, 2, 3-5, 10-12;
IV, 7 and 8. 6¢
NEUCHATEL [Switzerland] Societe des Sciences Naturelles.
Bulletin, Vols. X, pts 2-3; XI, XII, 1-2;
XIV-XVI. + 10a

NewcasTLE [England] North of England Mining and Me-
chanical Engineers.
Transactions, Vols. XII-XVII, XXIII-XXX,
XXXI, 1-3; XXXIV, 1-6; XXXV, 1-3;
XXXVI, 2-4; XXXVII, 1-6; XXXVIII,
1-6: XXXIX, 1; XL, 1-4.

18a-b
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NewcasTLE [England] North of England Mining and Me--
" chanical Engineers—continued.
Index to Vols. I-XXV, 1852-76.
Northumberland and Durham Borings and Sink-
ings, Part I, 1-2; II, 3-5; III, 6-11.
—— Council of Mining and Mechanical Engineers.
Reports, 1890-91, parts I-IIL

New Haven, [Conn.] Connecticut Academy of Arts and

Sciences.
Transactions, Vol. IX, part 1. 4

NEw York [N. Y.] American Museum of Nat. Hist.
Bulletin, Vol. I, Nos. 1-8; II, 1-4; III, 1-2. 4
Annual Report of Trustees, Nos. 12-22.
Ann. Rep. President, 1892.
—— Torrey Botanical Club.
Bulletin, Vols. IX, Nos. 1-8, 10-12; X-XIII,
1-8, 10-12; XIV-XVII, 1-7, 9-12; XVIII,
XIX, 2, 3, 6-8, 9. +
—— N. Y. Microscopical Society.
Journal. Vols. I-VIII, IX, 1885-92. 4
—— Am. Ornithologists Club.
The Auk. Vols. VI-IX, X, pt. 1, 1889-92.
——— The Linnsan Society.
Abstract of Proceedings, 1889-92. +
—— New York Academy of Sciences.
Transactions, Vol. VII, No 7, 8. 4+
Annals. Vol. VII, Nos. 1-5. 4
——— Columbia College.
School of Mines Quarterly, Vol. XIV, No. 3. +
NUREMBERG [Germany] Naturhistorische Gesellschaft.
Jahresbericht, Vol. VI-VII; VIII, pts. 3-13 and
suppl.
OpEessa [Russia] Club Alpin de Crimee.
Livraison II, 1892. +
OrtawA [Canada] The Ottawa Naturalist.
Vols. III, No. 4; IV, 1-12; V, 1-11; VI, 1-5,
6, 8 +
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Papua [Italy] Revista di Mineralogia e Cristallografia

Ttaliana. (Directed by R, Panebianco. )

33

Vols. VII-X + 14b
Societa Veneto-Trentina di Scienze Naturali. :
Bulletino. Vol. V, No. 2. 19a

Atti, Vol. XII, No. 2. 2d Series, Vol. I,
No. 1.+ 19a

Parermo [Italy] Reale Accademia di Scienze Lettere e

Belle Arti.
Bulletine, Anno VIII, No. 3. (1891.) 4 14
Paris [France] Prefecture de la Seine.

Annuaire Statistique de la Ville de Paris.
Annees, Vol. VII-VIIL. + 24a

Catalogue de la Bibliotheque Administrative
(Section etrangere) per A Canot. 24a

—— Nouvelles Geographiques, publiee sous la.direction

de F. Schrader.
Annee II, No. 1. 1892. + 13
_ Societe d’Ethnographie. .
Annuaire 1876, 1878, 1882. 25d
Actes 1877, No. 2, 1878. 2ad
Bulletins, 1884, No. 2.! 25d
— Annuaire Geologique Universel, Vols. I-VII. + 1:d
—— Ministere de 1’Instruction Publique.

Catalogue, Vols. I-III. 4 2%a

— — Feuille des Jeunes Naturalistes, Revue Mensuelle,

d’Histoire Naturelle. (Adrien Dollfus, 35 rue
Pierre Charron.) '
Bulletin, Annees 7-10, 2d Series, Vols. I-II,
3d Series, Vol. I. 4
Catalogue, fasc. 1-15. 4
PHILADELPHIA [Penn.] The Numismatic and Antiquarian
Society.
Constitution and By-laws.
Report of Proceedings for years 1878, 79, '81-
‘83, '85.
Notes -upon Denarions of Augustus Caesar by H.
Phillips. '

8a
8a

25e
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—— Academy of Natural Sciences of Philadelphia.

Proceedings, 1877-792. 4+
—— The American Naturalist.

Vol. XXVI, Nos. 1-7, 8, 12.
—— The Franklin Institute.

Journal, Vols. CXXXIII, Nos. 5, 6; CXXXIV,

1-3, 6.+
—— Zoological Society.

Annual Report, 1879-81, 83; 85-90.
PORTLAND, [Maine] Portland Society of Natural History.
Proceedings, Vol. I, pts 1, 2. +

Journal, Vol. I, No. 1. +

The Portland Catalogue of Maine Plants.

PouGHKEEPSIE, [N. Y.] Vassar Brothers Institute and its

Scientific Section.

Transactions, Vols. II, IV, V. 4
PrAGUE [Austria] System Silurien du Centre de la Boheme,

par J. Barrande.

- Cephalopodes. Vol. IIL
Brachiopodes, Vol. V.
Acephales, Vol. VL
Defense des Colonies.

—— Konigl. bohmische Gesellschaft der Wissenschaften.

Sitzungsberichte, 1879-91. 4+
Jahresberichte, 1879-1891.

Verzeichniss der Mitglieder, 1784-1884.
General Register zu den Schriften, 1784-1884.

Bericht uber die Mathematischen und Naturwis-

senschaftlichen Publikationen. Heft, 1-2.

Geschichte sammt einer Kritischen Uebersicht
jhrer Publikationen aus dem Bereiche der

Philosophie, Geschichte u.
1-2. +

PrixceroN [N. J.] M. E. Museum of Geology and Arche-

ology of Princeton College.
Bulletin. Nos. 1-3. +

Philologie. Heft,

QuEBEc [Canada] Geographical Society of Quebze.

Transactions, Vol. II, No. 1.

1892. +

5a-b

194

20b

22b

12a

14a
14a
14a
14a

10b
10b

10b

10b

10b

15b

13b
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REGENSBURG [Germany] Historischer Verein von Oberpfalz
und Regensburg.
Verhandlungen, Vols. XXXIV-XXXIX, XLI,

XLII, XLIII a-b, XLIV. + 26¢
— Naturwissenschaftlicher Verein zu Regensburg.
Berichte, Hefts, IT, IIT. 4 5d
Rica [Russia] Rigasche Garten-bau Verein.
Jahresbericht, 14, 15. -+ 92%a
Naturforscher—Verein zu Riga. '
Korrespondenzblatt, 30. (1892.) + 12
Ri1o DE JANIERO [Brazil] Archivos. Museu Nacional.
Anthropologia Brazileira, Vol. VI. 4 - 20e
Brazilian Biographical Annual by Joaquin Manoelde
Macedo.  Vols. I-TIT. 274

— Instituto Historico e Geographico Braziliero.
Revista Trimensal. Vols. L, pts 1-2; LIV, 1, 2,

3, 4; LV, 1-2. ’ nd
RocresTER [New York] Rochester Academy of Sciences.
Proceedings, Vols. I-II, (1891-92.) 4 19c

RomE [Italy] Codici Panciatichiani.
Indici e Cataloghi, Vols. I, Nos. 1, 2, 3, 6-10;
11, 1, 2, 3, 4. ' 23b
—— Rassegna delle Scienze Geologiche in Ttalia.

(Edited by Cermenati and Tellini.)
Anno II, fas. 1-3. + 16a

British and American Archeological Society of

Rome.
Vol. II, 12. -+ : 25d
—— R. Comitato Geologico d’Ttalia. :
Bolletino. Vols. I-XXII.=~ + 15¢

RorTeERDAM [Holland] Bataafsch. Genootschap der Proe-
fondervindelijke Wijsbegeerte.
Steven Hoogendijk de Stichter van het errste
Stoomwerkting in Nederland, 1787-1887. 26b
—— Bataafsch Genootschap.
Nieuwe Verhandelingen. 1876, '82, '85, '90. + 20e
ii—4 Ap.
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RoUuEN [France] Societe normande de Geographie.
Bulletin. Annee XIV, Jan. to Aug. 4
— Societe des Amis des Sciences Naturelles.
Bulletin. Annees XV, pt 1; XVII-XVIII, 1. 4
St. GALLEN [Switzerland] St. Gallische Naturwissen-
schaftliche Gesellschaft.
Bericht uber die Thatigkeit, 1874-75; 76-78;
79-87; 88-91. +
St. JouN’s [Newfoundland] Geol. Survey of Newfoundland.
Reports of Progress for year 1873.
St. Lovuis [Missouri] Missouri Botanical Garden.
Report, 1890-91, 92. +
— The Academy of Sciences of St. Louis.
Charter, Constitution, By-laws, Exchanges, etc.
Transactions, Vols, III, pts. 1-2; IV, 1; V, 1,
2-4; VI, 1-2.
St. PETERSBURG [Russia] Comite Geologique.
Memoires. Vols. I, 1-4; II, 1-5; III, 1-4; IV,
1-2; V, 1-5; VI, VII, 1-2; VIII, 1-2; IX,
1; X, XI,"1-2; XIII, 1. +
Bulletin. Vols. I-III, IV, 1-10; V, 1-11; VI,
(with supplements) VII-XT. 4
—— Kaiserliche Akademie der Wissenschaften.
Repertorium fur Meteorologie, Vols. IV-XIV. +
Suppl. zum Repertorium fur Meteorologie, Vols.
I-v. +
Atlas to Suppl. Ibid. Vols. I, II. +
— Kaiserliche Freie Okonomische Gesellschaft, -
Mittheilungen, 1855-63. -
Russisch-Kaiserliche Mineralogische Gesellschaft.

Verhandlungen, 2d Series, Vols. X-XXIX. +

Register.

Materialien zur Geologie Russlands, Vol. XVI,
(1893.) +

—— Physikalisches Central Observatorium.
Annalen. Jahrgange, 1874-81, 1883-91. +
Royal Botanical Gardens.
Acta Horti Petropolitani. Vols. I-XII. 4

13a

10a

7b
154
22a
4c

4c

15e
14a
21d

21d
21d

26d

13c
13c

134
21e

22b
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Sacraumento [California] University of California Agricul-
tural Experiment Station.
Bulletins, 80, 89, 90, 92-96. : . . 28b
~ Report of Professor Hilgard for years 1879, )
1884-1891. 28b
—— State Mining Bureau. :
Annual Report. 1884-86, pt. 2, '87-90. - 18b

SALEM, [Mass.] American Association for the Advance-

ment of Science. ’
Proceedings, Vols. I-XXIIT, XXV-XLI. 4 12cd
Memoirs, I. + 12cd

SAN Dieco [California] The West American Scientist,
Nos. 3-8, 18, 19, 23-35, 37-64. ‘ 4a
Index to Vols. I, II, III, IV. 4a

SaN Francisco [California] Astronomical Society of the
Pacific.

Publications, Vol. V, 28 (1893.) +

California Academy of Sciences.
Occasional Papers, Nos. 1-3. +
Proceedings, Vols. V, VII, pt. 1; 2d Series, I-
II, II1, 1. +
Bulletin, Vols. I-II. +

SaNTIAGO [Chili] -Observatorio Astronomico:
Reports, 1873-1881. +4-
Societe Scientifique.
Actes, Vol. II, Nos. 1-2. +
—— Deutscher Wissenschaftliche Verein zu Santiago.
Verhandlungen, Vols. I, heft 5; II, 1, 3. 4
—— Oficina Central Meteorologica.
Annuario, Vol. XVIII, pts 1-4. +
SCHAFFHAUSEN [Switzerland] Schweizerische Entomo-
logische Gesellschaft.
Bulletin, Vols. VI-VIII, (1880-1888.) -+
SHANGHAI [China] China Branch of the Royal Asiatic
Society.
ournal, N, S., Vol. XXV, (1890-91.) +
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SeringrFIELD (Illinois) Geological Survey of Illinois.
Vols. I, VII-VIIL. +

Annual Report of the State Entomologist, 1871,
1872, 1885.

StATE CoLLEGE [Pennsylvania] Agricultural Experiment
Station.
Bulletins, 2, 4, 9, 10, 12.
StAvANGER [Norway] Stavanger Museum.
Aarsberetning, 1890, 1891.

- StockHOLM [Sweden] Svenska Statens Historiska Museum.

Feckningar, Haftet Forsta, 4th Series, plates
1-10; Haftet Tredje, 5th Series, plates 1-5;
Haftet Andra, 6th Series, plates 1-10.

- Kongl. Vitterhets Historie och Antiqutets Akade-
miens. .
Manadsblad, 1885-1890. -
Kongl. Svenska Vetenskaps Akademiens Forhand-
lingar.

154

28da

28c

12a.

e

29&

Ofversigt, Vols. XXXIV-XLV. (1876-1888.) + 9c¢

Handlingar, Vols. XI, XI Plates. XIII-XV.

XV Plates, XVI-XXI. 10e-
Handlingar Vol. XV, No 6. (Florideernes Mor-
phologi by J. G. Agardh. Atlas innehal-
lende Tretiotre Taflor.) Atlas Case..
Handlingar, Vol. XXI, No. 8. (Kritisk For-
teckning ofver de i Riksmuseum Befintliga
Salmonider by F. Smitt.) Atlas Case.,
Bihang till K. S. V. A. Handlingar. Vols. III-
XIII. -+ 11c
Acta Horti Bergiani, Vol. I. 4 22a
Lefnadsteckningar ofver efter ar 1854 aflidna
Ledamoter, Vol, II. 1lc
Forteckning ofver innehallet i Skrifter. 1826,
1883. 11c

——— Acta Universitatis Lundensis. ,
Lunds Universitets Ars-Skrift, Vol. XXVI, pts
1-2. 1890. +

26Db
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'STR ASBURG [Germany] Commission fur die Greologische
Landes-Untersuchung von Elsass-Lothringen.
Vols. I-III, IV, heft 1. + ' 134
‘SypNEY [New South Wales] Royal Society.
Journal and Proceedings. Vol. XXVI (1892) 4+ 19a

Department of Mines.
Records of Geol. Survey of N. S. Wales. Vols.

I, II, pts 1-2; III, 1. 15e

Annual Report, 1888, 1889, 1890. 4 15e
Memoirs, 1875, 1887, 1888, 1890. -+ 15e

Tox1o i(J apan) Tokie Geographical Soeiety.
" Journal, 1891. -+ 13¢
Deutsche Gesellschaft fur Natur— und Volkerkunde
Ostasiens.

Mittheilungen, Heften 47-51. 4 14

(Earlier issues were from Yokohama-)

TorekA [Kansas] Washburn Laboratory of Natural His-

tory: :
Bulletin, Vol. I, Nos. 1-6; II, 9-11. 28c -
Kansas State Historical Society.
-~ Kansas Historical Cotlections, Vol IV.—+— 2%

Annual Reperts, 8th. -+ 2%7b

—— The Kansas Academy of Sciences.
Transaections, Vols. III-VI, IX-XIIL 4a

—— State Agricultural College.
Experiments, 1883. ‘ 28e
Report of State Board, 1877. + 28¢c

ToronTo [Canadal The Canadian Institute.
Proceedings, N. 8., Vols. I, pts 2-5; III, 2-4;

V-VIL. + , 2a
Transactions, Vols. I pts 1-2; II, 1-2. 4 - 2a
Annual Reports, 1887-91. + 2a

An Appeal to The Canadian Institute on the
Rectification of Parliament. 2a
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TovLousk [France] Societe Francaise de Botanique.
Revue de Botanique (Bulletin mensuel de la
Societe.) Vols. ITI-VII, XI, Nos. 121-126,

(1884-1888, 1893.) + 22e
TrENTON [New Jersey] Geological Survey of New Jersey.
Vols. I, II, pts 1, 2. (1888-90.) " 15a
——— The Trenton Natural History Society, (Later issued
under title of New Jersey Nat. Hist. Society.)
Journal. Vols. I, Nos. 1, 3; 11, 1, 2. .+ 4a
TRIESTE [Austria] Osservatorio Marittimo di Trieste.
Rapporto Annuale. Vol. VII, 1890. -+ 20e
TroNDHJEM [Norway] Det Kongelige Norske Viden-
skabers Selskabs. :
Skrifter. 1888-90. -+ 4a
TUBINGEN [Germany] Vereiﬁ f. Geschichte u. Nafurge-
schichte der Baar u. d. angrenz. Landesth. in
Donaueschingen. :
Schriften, Heft VIII, (1893.) <+ 314
UpsALA [Sweden] Upsala Universitets Arskrift. 1889,
90, 91. + 24
— Observatoire de 1’Universite d’Upsal.
Bulletin. ~ Vols. IV-IX. (1872-77.) + 20e
Regize Societatis Scientiarum Upsaliensis.
Nova Acta. Vols. IX, X, XI, pt 2; XII XIII,
2; XIv, 1. 4+ 9d
UrrecHT [Holland] Koninklijk Nederlandsch Meteorolog-
‘ isch Institut.
Meteorologisch Jaarboek, 1870, 71, 75. + 20c
Provinciaal Utrechtsch Genootschap van Kunsten
en Wetenschappen.
Aanteckeimegen van het verhandlde in de Sechi-
Vergaderingen. 1871, 72, 74, 75, 76. + 1c
Verslag van het Verhandelde in de Algemene
1c

Vergadering. 1872, 74. 75, 76. +
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ViENNA [Austria] Allgem. osterr. Chemiker u. Techniker
Zeitung. Jahr. XI, Nos. 13-14, 4 30b
Inseratenbeilage, Nos. 13, 14. + ’ 21c

—— Zoologisch-Botanische Gesellschaft. )
Verhandlungen, Vols. XX, XXITI-XXXII. 6b

~—— Gartenbau—Gesellschaft in Wien.
Wiener Illustrirte Garten-Zeitung. 1892, June-
December. - ’ .

Kaiserliche Akademie der Wissenschaften.

Math. Naturwissensch. Classe. Abth. I, Vols. LX,
3-5; LXI, LXII, 1-2; LXVI—LXIX, LXX,
2-5; LXXII, LXXIV, 3-5; LXXV, LXXIX,
LXXX, LXXXVI 1-2: LXXXVII, 1-3;
LXXXVIII, LXXXIX, 1-3; XC, XCI, XCII,
3-5; XCVIII, 8-10; C, 1-7. + - e

Abth. II, Vols. LX, 3-5; LXI, LXII, 1-3¢
LXVI, 1-4: LXVII, LXVIII, LXIX, LXX,
1, 3, 4, 5; LXXI, LXXII, LXXIII, 1-3;
LXXIV, 3-5; LXXV, LXXVI, 1; LXXIX,
4, 5; LXXX, LXXXI, 1-3; LXXXVI, 2-5;
LXXXVII, 5; LXXXVIII-XC, XCI, 1-3;

22c

XCIII, 1-2; XCV, 3; XCVI, 2-5. 4 e
Abth. II a, Vols. XCII, XCVIII, 4-10; XCIX,

C,1-7. + . e
Abth. II b, Vols. XCVIII, 4-10; XCIX, C,

1-7. + 7e

Abth. III, Vols. LXVI-LXVIII, LXX-LXXII,
LXXIV, LXXX, LXXXI, 1-3; LXXXV,
1-2; LXXXVI, 3-5; LXXXVII, 1-3;
LXXXVIII-XCII, XCV, XCVI, XCVIII,
5-10; XCIX, C, 1-10. 7d

—— K. Akademie der Wissenschaften.
Registers. (For Vols. LI-LX, LXXXVI-XC.) + 7d

—— K. K. Geologische Reichsanstalt.
Verhandlungen, 1886-1892. + 13e
Jahrbuch, Vols. XXXVI-XLII. 4 13e
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VieENNA [Austria]—continued.
——— K. K. Landwirtschaft—Gesellschaft.

Verhandlungen, 3te Folge, Vols. V-VI. 4+ 9c
—— K. K. Naturhist. Hofmuseum. , . _
Annalen, Vols. I-VI, VII, No. 1. -+ 12
—— K. K. Universitats-Bibliothek. '
Jabrbuch der Universitat. 1891-92. + 30a
Uebersicht der Akademischen Behorden ete., a.
d. k. k. Universitat zu Wien. 1892-93. - 30a
Die Feierliche Inauguration des Rectors der
- Wiener Universitat. 1892-93. 30a
Offentliche Vorlesungen a. d. k. k. Universitat
zu Wien. 1892-93. " 30a
WasHINGTON, [D. €.] The National Geographic Magazine,
Vols. I-II1. + 13a
—— Bureau of Ethnology.
Annual Report, 1880-81, 82, 83, 85, 86. .. 25e
Introduction to Sign Language. ‘ 25e
Introduction to Mortuary Customs. 25e

—— The American Monthly Microscopical Journal (Con-
taining Contributions to Biology.) Vols. IV,
5; VI, 9-11; VIII, 2; X-XII. + 23a
—— War Department.
Report of the Secretary of War, 1876, Vols. I, II,
pts i-iii; 1877, I, TI, pt i; 1878, I, II, pts
i-iii, TIT; 1879, I, II, pts i-iii, IIT; 1880, I,
II, pts i-iai; 1881, I, II, pts i-iii, ITI. + 29a-b
Report of Signal Officer. 1880, 81, 83, 86,

87, pt 1; 88, 89, 1, 2; 90. 21a
Professional papers of Signal Service. Nos. 2,
3-8, 10-13, 15, 16, 18. 20b
—— U. S. Surveys. (See under Geology.) 16-18
——— Smithsonian Institution.
Report, 1885, 1886, pt 2; 1887-1890. + 28e

Occasional Publications as follows:
The Use of Gold and Other Metals among
the Ancient Inhabitants of Chiriqui,
Isthmus of Darien, by W. H. Holmes. 26e




Journals.

WasHINGTON [D. C.] Smithsonian Institution.
Occasional publications—continued:
Textile Fabrics of Ancient Peru, by W.

H. Holmes. 26e
Perforated Stones from California, by H.
W. Henshaw. 26e

Bibliographies of Algonquin, Eskimo, Iro-
quoian, Muskhogean and Siouan Lan-
guages, by J. C._Pilling. 26e

The Circular, Square and Octagonal Earth-
works of Ohio. The Problem of the
Ohio Works. Work of Mound Explora-
tion of Bureau of Ethnology. By Cyrus
Thomas. 26e

Catalogue of Pre-historic Works east of
Rocky Mountains, by Cyrus Thomas. = 26e

Omaha and  Ponka. Letters, by Jas. O.
Dorsey. 26e

—— Treasury Department.

Mineral Resources West of Rocky Mts. 18c
Report of 1872-73. 18c
—— U. S. National Museum.
Proceedings, Vols. IV-XIIL. 4 Y S : -
Bulletin. Nos. 1-15, 17-18, 20-32, 34, 37, 41-
42. + . Se
——— Philosophical Society of Washington.
Bulletin, Vols. I-XI. + 194

National Aeademy of Sciences.
Memoirs, Vols. I-IV. + 12e

Department of the Interior. Census Bureau. +
Ninth Census, Vols. I-III, (with Compendium.) 2{c
Tenth Census. Vols. I-IV, VI-XXII. 24c-d-e

— U. S. Naval Observatory.
Report of Superintendent for 1891. + 23e
Catalogue of Library, pt 1. 20e
Reports of Supt., 1884, 87, 90. + 20e
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Wasumingron [D. C.] U. S. Naval Observatory—continued.

U. S. Naval Observations. Appendix to Reports,
1876, App. I, III. 1. Index of Publications
from 1845-75; 1884, App: I Catalogue of
Stars, 1845-77, II Reports of Solar Eclipses,
July, 78,-Jan. 80; 1888, App. I Monograph
of Nebule of Orion. 20e
Annual Reports of Observations, 1853-60, 63,
64, 66, 68, 72-87, 88. 20d-e

Department of Agriculture. ' 28¢c
Report of Commissioner, 1871, 1886, 1887. 28c
Bulletins, 1, 9, 10, 13, 15-17, 4143, 45-48. 28c
Entomological Commission. 21b-a
Annual Reports, 1875, 1877-1885. 28b-d

WEIMAR [Germany] Thuringischer botanischer Verein.
Mittheilungen, Neue Folge, Hefts III and IV,
1893. + 22¢c

WEeLLINGTON [New Zealand] Colonial Museum and Geolog-

ical Survey.
Report Col. Mus. and Lab., 27. + 134

New Zealand Institute.
Transactions and Proceedings, Vol. XXV, 1893. + 19e

. WERNIGERODE [Germany] Naturwiss(enscha,ftlicher Verein
des Harzes in Wernigerode.
Schriften, Vol. VI. 4

WIESBADEN [Germany] Nassauischer Verein fur Natur-
kunde.
Jahrbuch, Vols. XXIX-XXX, XXXIII-XXXIV,
XXXV, XXXVIII, XXXIX, XL, XLi,
XLII, XLIII, XLIV, XLV. +

‘WorcESTER [Massachusetts] American Antiquarian So-
ciety.
Transactions, Vols. I, III, IV-VIIL. +
Catalogue, Partial Index.




Journals—Non-Serials.

‘WORCESTER [Masszchusetts]—continued.
——— Worcester Society of Antiquity.
' Proceedings, Foundation to 1877, 78-82, 84 to
; 90. +
. Constitution and By-laws.
Papers. + :
Inscriptions from the Old Burlal Grounds in
Worcester, Mass., from 1727 to 1859,
The Abolitionists Vindicated in a Review of
Eli Thayer’s paper on the New England
Emigrant Aid Company.
Address of Carlton A. Staples, January 27,
1885.
Early ‘Records of the Town :of Worcester,
Book II, 1740-1753.

ZuricH [Switzerland] Naturforschende Gesellschaft.
Vierteljahrschrift, 1867-69, 72-84, 86, pts 3,
4; 87-88, 89, 1, 2; 91, 2-4; 92, 1. +
Generalregister der Publicationen.

ZURICE-HOTTINGEN [Switzerland] International Entomo-
logical Society.

Societas Entomologlca Vol. VIII, Nos. 3, 6.

(1893 T+ T I

NON-SERIALS.
(General.)

Acquoy, J. G. R. Het Klooster te Windesheim en Zijn
Invloed Nitgegeven door het  Provincial
Utrechtsch Genootschap van Kunsten en Wet-
tenschappen. Deel 1, 2.

CassiNo, S. E. The Naturalist’s Directory.
Parts 1, 2, Salem, 1878.

CoanraN, T. A. A Statistical Account of the Seven
Colonies of Australia. Sidney, 1892.
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FLower, W. H. A general guide to the British Museum
of Nat. History.
(See British Museum of Nat. History.)

GEinitz, H. B. Bericht uber die neue Aufstellung in dem
Konigl. Mineralogisechen Museum zu Dresden.

Sitzungsberichte der Gesellschaft “Isis” in Dresden.

Sitzung am 21 April, 1892, pp. 1-5.

GoopE, G. B. The Museums of the Future.
Washington, 1891.

Hecror, J. Report on the Colonial Museum and Labora-
tory of New Zealand. New Zealand, 1891.

Lara, Joao Ianacio FERREIRA. Technologia Bural on artes
Chemicas, Agricolas e Florestaes.

MiLLs, Simeon. Uncle John’s Primer. Madison, 1892,
Force. Madison, 1893.

WiNCHELL, A. Charts to accompany a Work entitled
Michigan, being condensed popular sketches of
the Topography, Climate and Geology of the
State by Alex. Winchell.

19c

23e
15b

2d

150




LoxpoN [England] West of England Society for Agricul-
ture.
Journal for 1883.

Agriculture—Serials. 47
ALPHABETICAL SUBJECT-CATALOG.
AGRICULTURE.

SERIALS.
~ AUGUSTA [Maine] State Pomological Society.
Annual Report of Secretary, 1874. 28d
BostoN [Mass.] Agricultural Experiment Station.
Bulletin, Nos. 38-40. 28¢
Analysis of Commercial Fertilizers, Nos. 743-
766. 28¢
Board of Control of State Agricultural Experiment
Station.
Annual Report, 8. _ 28c
CaAnMpAteN [Illinois] Office of State Entomologist.
Bulletin, No. 2, On the Chinch bug. 28c
CaRISTIANIA [Norway] Den Hoiere Landbrugsskole i Aas.
Norges Officielle Statistik, 1871-73, 1876. 29e
CorumBUs [Ohio] Agricultural Expériment Station.
Bulletin, Vols. I, No. 1; II, 2-8; III, 2-11; IV,
V, 1-4. 28c
2d Series, Nos. 3, 4, 42-44. 28c
8’GRAVENHAGE [Holland] Nederlandsche Maatschappig ter
' Bevordering van Nijverheid.
Tijdschrift, 1873-77, 1878-82, 1884-1890. 264
IteAacA [New York] Agricultural Society of the State of
N. Y. '
Principes de l'elevage des Animaux Domestique. 28d
Lansing [Michigan] Board of Agriculture.
Report, 1890. Index of Reports, 1849-'88. 28d

28c
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Mapison [Wisconsin] University of Wisconsin Agricul-
tural Experiment Station.
Bulletin, Nos. 3, 6-11, 12-22. 28c
Annual Report, 1, 3-4, 6. : 28¢

—— Wisconsin Dairyman’s Association.
Seventh Annual Report. 28c

Paris [France] Ministere de 1’Agriculture.

Bulletin, No. 3, 1886. 284
—— Societe Nationale d’Agriculture.

Bulletin des Seances. Amnmnee, Vol. XVI, 1881. 28c

SacramENTO [California] University of California.
' Department of Agriculture.
Report of Professor Hilgard for years 1879,

84-91. 28b
Agricultural Experiment Station. ]
Bulletins, 80, 89, 90, 92-96. 28b
SprINGFIELD [Ills.] Annual Report of the State Entomolo-
' gist.
1871, 72, 85. 28d
—— Reports Returned to the Department of Agriculture.
Illinois Crop Prospects for June, 1881. 28d

Toreka [Kansas] State Agricultural College.
Experiments, 1883. Report of State Board,

4 11877, 28¢
WasHINGTON [D. C.] Department of Agriculture. o
Report of Commissioner, 1836-87. . 28c
Bulletin, 1, 9, 10, 13, 15-17, 41-43, 45-48. 28¢
Entomological Commission. 28b-d
Annual Report, 1875, 1877-1885. 28b-d
Report of Commissioner, 1871, 1886, 1887. 284
Report on Cotton Insects, 1879. 28d
Bureau of Animal Industry.
Report, 1885. 28d
Animal Parasites of Sheep, 1890. 28d

Stare CoLLEGE [Penn.] Agricultural Experiment Station.
Bulletin, Nos. 2, 4, 9, 10, 12. v 28c
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NON-SERIALS.
Pamphlets, 28a.

AreNs, R. Die Thomasschlacke, ihre Analyse und Verwert-
ung zu Landwirthschaftlichen Zwecken. Inaug. Diss.
Jena, 1886.

BesTYErREN, M. Beretning om Ladegaardsoens Hovedgaard for
Aarne 1862 og 1863. Christiania, 1865. 28e

BLoECK, R. Untersuchungen uber die Produktiomskosten der
Getreidekorner. Inaug. Diss. Jena, 1888.

CaruarT; W. H. On Abortion in Cows. Albany, 1869.
DasL, F. A. Om Torkehus for Korn. Christiania, 1867.

GrEGa, J. The Resources of the State of Oregon. {(Prepared
by the State Board of Agriculture, James Gregg, Sec.)

GRESHOFF, M. Chemische Studien uber den Hopfen. Inaug.
Diss. Jena, 1887.

HaEssNER, L. R. TUntersuchungen uber den Nahrstoffgehalt in
den Wurzeln und Kornern der Gerste und Verhalten des-
selben zu den im Boden vorhandenen assimilirbaren
Pflanzen-Nahrstoffen. Inaug. Diss. Jena, 1887.

Hivagarp, E. W. Root Knots on Fruit Trees and Vines.

KNAUER, F.. Untersuchungen- uber den Marktpreis des-Heues
u. dessen Verwendbarkeit zu landwirtschaftlichen Ver-
ausschlagungen. Inaug. Diss. Jena, 1889.

King, F. H. Observations and Experiments on the Fluctua-
tions in the level and rate of Movement of Ground Water
on the Wisconsin Agricultural Experiment Station Farm
and at Whitewater, Wis. Weather Bureau Bulletin No. 5.

Larpa, J. I. F. Memoria dos Trigos Portuguezes. Lisbon,
1865. 26b

NieBLiNG, R. TUntersuchungen uber die kunstliche Verdauung
landwirtschaftlicher Futtermittel, nach Stutzer, uber

Pepsinwirkungen im Allgemeinen u. einen Versuch die.
P g g

Verdaulichkeit der Steinnusspalme festzustellen. Inaug.
Diss. Jena, 1890.
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RicHARD, M. A. Dela Conformation du Cheval. 28c

Rourer, R. Die Geschichtliche Entwickelung der Fruchtwech~
selwirtschaft. Inaug. Diss. Jena, 1889.
ScrAcHBASIAN, J. Untersuchungen uber die Adhesion und

Reibung der Bodenarten an Holz u. Eisen. Inaug. Diss.
Jena, 1890.

ScuuBeLER, F. C. Die Cultur—Pflanzen Norwegens. Chris-
tiana, 1862. 22c

SeeLHORST, C. von. Der Roggen als Wertmass fur landwirth-
schaftliche Berechnungen. Inaug. Diss. Jena, 1888.

WANKEL, G. Beretning om nogle landbrugschemiske Under- '

sogelser ved Aas hoiere Landbrugskole. Kgl. Norske
Videnskabers—Selskabs Skrifter, vol. VL

WiLLems, Dr. Lungenseuche des Rindviehs. Die Annalen der
Landwirthschaft. Berlin, 1852.

ANTHROPOLOGY.

SERIALS.

NUREMBERG [Germany] Festschrift zur Begrussung des
XVIIL. Kongresses der Anthropologischen Ge-
sellschaft in Nurnberg. 25e

Paris [France] Societe d’ Ethnographie. -

Annuaire, 1876, 1878, 1882.
Actes. 1877 No. 2. 1873.

Bulletin 1884 No. 2. 25a
Rio DE JANEIRO [Brazil] Archivos, Museu Nacional.
Anthropologia Brazileira. Vol. VL. + 26e
WasHiNgToN [D. C.] Bureau of Ethnology.
Introduction to Sign Language.. 25e
Introduction to Mortuary Customs. 25e

Annual Report, 1880, 82, 83, 85, 86. + 25e



Anthropology— Non-Serials.

NON-SERIALS.
Pamphlets, 25e.

BrintoN, D. G. Contributions to a Grammar of the Muskokee
Language. '

—— Grammar of the Choctaw Language.

—— The National Legend of the Chahta-Muskokee Tribes.

ForrsTER, R. Die Physiognomik der Griechen. Xiel 1884.

HusBarp, L. L. Some Indian Place Names in Northern
Maine. .

LresrelN, J. Om en af H. M. Kongen til det ethnografiske
Museum skjaenket aegyptisk Mumie. Christiania, 1890.

Mason, O. T. The Aborigines of the District of Columbia and
the Lower Potomac. (Assisted by McGee, Mooney, Wil-
son, Proudfit, Holmes and Reynolds.) Amer. Anthropo-
logist, vol. II., No. 3, pp. 225-268.

—— Anthropology.
Amer. Naturalist. 1880, pp. 740-744, 813-818, 899—
905; 1881, pp. 68-74, 151-161, 245-251.

SELER, E. Den altmexikanischen Federschmuck des Wiener
Hofmuseums und uber mexikanische Rangabzeichen im
Allgemeinen.

Caracteres des Inscriptions Azteques et Mayas.

—— Das Tonalamatl der Aubin’schen Sammlung und die Ver-
wandten Kalenderbucher.

—— Zur mexikanischen Chronologie, mit besonderer Beruck-
sichtigung des zapotekischen Kalenders.

TERRY, J. Sculptured Anthropoid Ape Heads. Found in or
near the Valley of the John Day River, a Tributary of
the Columbia River, Oregon.

‘WasNER, G. Uber Siedelungen der Neger. Inaug. Diss.
Fonigsberg i. Pr. 1891.
ii—5 Ap.
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ZUCCARELLI, ANGELO. Per un Gabinetto Scuola di Antropologiz.
Criminale Giambattista della porta da Fondorsi nell’In-
segnamento libero di Napoli.

Divorzio e Scienza.Antropologica. comferenza pronunziata il
5 Febbraio 1893 a vantaggio del Gabinetto Scuola di
Antropologia Criminale da Fondarsi nell’ Insegnamento.

libero di Napoli.

ARCHEOLOGY.

SERIALS:

Camo [Egypt] Institut Egyptien.
Bulletin Vol. III. No. 3, 1892. Fase. 6. +

Cmrcaco [I11.] Am. Antiquarian, Vols. IV, Nos. 2-4; V,
1-5; VI, 6; VII, 1-6; VIII, 2-5; IX, 3-6. 4+

PHILADELPHIA [Penn.] Numismatic and Antiquarian So-

ciety., Report of Proceedings for years 1878,
79, 81-83, 85. 2bc

Notes upon Denarions of Augustus Ceasar, by H.
Phillips. 25e
Constitution and By-laws, : ‘ . 2be

RoumE [Italy] British and American Archeological Society
of Rome, Vol,, II. 12. + 2584

Sr. Louis [Missouri] St. Louis Academy of Science..
Archzology of Mo., Part 1. 26e-

WoORCESTER . [Mass] Worcester Society of Antiquity.
Constitution and By-laws. 25e
Proceedings, Foundation to 1877, 78-82, 84-90. + 2be-
Papers: + 2oe-

Early Records of the town of Worcester.
Book II. 1740-1753.

Address of Carlton A. Staples, January 27,
1885.
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WorcesTir [Mass.] Worcester Society of Antiquity.
Papers—continued.
The Abolitionists Vindicated in a Review of
Eli Thayer’s paper on the New England
Emigrant Aid Company.
Inseriptions from the Old Burial Grounds in
Worcester, Mass., from 1727 to 1859.

——American’ Antiquarian Society.
Transactions, vols, I, III,-VIII.
‘Catalogue, Partial Index.

NON-SERIALS,

Pamphlets, 25d.

Aprer, C. Progress of Oriental Science in America during
1888. From Smithsonian Report for 1888, pp. 675-
702. ‘

Report of the Section of Oriental Antiquities in the U, S.
National Museum, 1888. From: Smithsonian Repert,-
1887-88: Pt. II. pp. 93-104:

VAN BasteLair, D. A, Les Gres Wallons. Brussells,
——1885—Rfe—
Brinron, D. G.  The Ancient Phonetic Alphabet of Yucatan.

CeuLENEER, A. Type @’ Indien du Nouveau Mende Represente
sur un Bronze Antique de Louvre.

DircaMULLER, J. v. Ueber Urnenfunde in Uebigau bei Dresden.
Abh, der naturwissenschaftl. Gesellsch. “Isis“ in’ Dres-
den, 1884, Heft II. pp. 1-8, 21-29.

Ueber Gefasse mit Graphit-Malerei aus sachsischen Urnen-
feldern. Abh, d. naturwissenschftl. Gesellsch. “Isis” in
Dresden, 1890, pp. 32-39.

Gorze, A: Die Gefassformen u. Ornamenté: der neolithischen
- schnurverzierten Keramik im Flussgebiete der Saale.
Inaug. Diss. Jena, 1891.
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GB.AVES, C. On the Oroix Gammee, or Swastika. Trans. of
Royal Irish Academy, vol. XXVII, No. 3. pp. 41-46.

Hicks, E. L. The Collection of Ancient Marbles at Leeds.
Journ. of Hellenic Studies, vol. XI. pp. 255-270.

KnoETEL, P. Die Figurengrabmaler Schlesiens. Inaug. Diss.
Jena, 1890.

Gold and Silver Ornaments from Mounds of Florida. Amer.
Antiquarian, July, 1887. pp. 1-9.

Gold Ornaments from the United States of Columbia.
Amer. Antiquarian, Sept., 1887. pp. 267-270.e

LieBLEIN, J. Die Aegyptischen Denkmaler in St. Petersburg,
Helsingfors, Upsala, und Copenhagen. Christiania, 1873.

Recherches sur la Chronologie Egyptienne d’apres les listes
Genealogiques. Christiania, 1873.

MARQUAND, A. An Archaic Patera from Kourion. [Plate VIL]
Amer. Jour. Archzology, vol. IV, no. 2, pp. 1-3.

——— A Pheenician Bowl in the Metropolitan Museum. Amer.
Jour. of Archzology, vol. VII, nos. 1-2, pp. 1-6.

— - Reminiscences of Egyptian Doric Architecture. Amer.
Jour. Archeology, vol. VI, nos. 1-2, pp. 1-16.

— A Silver Patera from Xourion. Amer. Jour. of Archae-
ology, 1888; vol. III, pp. 1-17.

McGEE, W. J. An Obsidian Implement from Pleistocene De-
posits in Nevada. Amer. Anthropologist, vol. II, no.
4, pp. 301-312.

Moreno, E. P. Museo de la Plata. Esploracion Arqueologica
de la Provincia de Catamarcas. (Extracto del Imforme
Annal Correspondiente a 1890.)

Nurzer, H. Munzen der Rasuliden nebst einem Abriss der
Geschichte dieser Jemenischen Dynastie. Inaug. Diss.
Jena, 1891. :
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OmntricH, H. Die florentiner Niobegruppe. Inaug. Diss. Jena,
1888.

Paicuies, H. A brief Account of the more important Public
Collections of American Archeeology in the TUnited
States.

Pairries, H. Jr. Notes upon a Collection of Coins and Medals
upon exhibition at the Penn. Museum and School of In-
dustrial Art, Memorial Hall, Fairmount Park, Philadel-
phia. Proc. of Amer. Philosophical Soc., 1879, pp. 1-15.

Remarks upon a Coin of Sicyon. Amer. Jour. of Numis
matics, Jan., 1882, pp. 1-9.

Rosny, L. Essai sur le Dechiffrement de I'Ecriture Hieralique
Maya.‘ Archives de la Societe Americaine de France,
vol. II, pt. 1, pp. 1-108. '

SaLy, B. TUe Dynr—och vaxtinotivens utvecklingshistoria. Up-
sala, 1890.

STEVERSEN, L. B. Om et myntfund fra Imsland i Ryfylke.
Christiania, 1889.

Uxpskr, I Til kundskab om vor yngre jernalder. Christiania,
1890. '

Mere til kundstab om vor yngre jernalder. Christiania,
1890. :

Norske jordfundne oldsager i Nordiska Museet i Stock-
holm. Christiania, 1888.

WaitE, C. A. Kjoekkenmoeddingsde I’Amerique du Nord.

Yares, L. G. Charm Stones, the So-Called “Plummets” or
“Sinkers” of California. Bull. No. 2, Santa Barbara
Society of Nat. Hist., 1890. pp. 13-28, plates 1-4.
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ART.
‘NON—SERIALS.
Pamphlets, 30c.

Brrayer, H. H. Der gute Hirt in der altchristlichen Kunst.
Inaug. Diss. Jena, 1890.

Bruny, J. ‘Norges Stavkyrkor ett bidrag 'till dan ‘Romanska
Arkitekturens ‘Historia. Upsala, 1891.

Drike, W. ‘Schiller’s Ansichten uber die tragische Kunst
verglichen mit denen des ‘Aristoteles. Inaug. Diss. Jena;
1891.

ForrsTER, R. Die Kunst in -Schleswig-Holstein. Kiel, 1890.

OunLricH, H. Die florentiner Niobegruppe. Inaug. Diss.
Jena, 1888. ' :

ASTRONOMY.
SERIALS.

- ALBANY [New York] Dudley Observatory.
Annals. - Vol. II, 1862--71. 20c

Mapison [Wis.] Washburn Observatory.
Publications. Vols. V, VI, pts. 1, 2; VII,

pt. 1. 1886-89. + 20b
MEXICO [Mexico] Observatorio Astronomico Nacional.
Annuario, 1885, 89 (two copies) 91-93. 20c
Bulletin. Vol. I, No. 1-8, 9, 10. + 20e
Mr. Haminton [Cal.] Lick Observatory.
Report of Trustees. 20e
Publications. Vol. I. (1887.) + 20e

Report-Eclipses. Total of sun Jan. and Dec. 89,
of moon July, 1888. 20e
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“MunicH [Germany] Royal Observatory.

‘Annals. Vol. XX. + 20¢
‘St. PETERSBURG [Russia] Physikalisches Centralobserva-
‘torium. .
Annalen, Jahrgang, 1874-81, 1883-90,.91. + 21e

‘SANTFAGO [Chili] Obsérvatorio Astronomico.
Reports, 1873-1881. “+ 20c

‘SaN Franeisco [Cal.] Astronomical Society of the Pacifie.
Publications, Vol. V,-28:(1893). =+ 20c

TriESTE [Austria] Osservatorio Marittimd di Trieste.

Rapporto Annuale, Vol. VII (1890) + 20e

UrsaLA [Sweden] Observatoire -de 1’Universite d’Upsai.
Bulletin, Vols. IV-IX, 1872-77. + " 20e

“WasHINeToN [D. C.] U. S. Naval Observatory.
Annual Reports of Observations, 185360, 63,
64, 66, 68, 1872-87, 88. + 20d-e
—___TU. S. Naval Observations.
Appendiz to Reports. ‘I876, App. T-and TI, I
Index of Piibls., 1845-75; II Repbrt ‘solar
eclipses July, 78 and Jan., 80; 1884, App. I

Catalogue—of —stars;—1845-77; 1888, I Mono-

graph on Nebulae of Orion. + 20
Catalogue of Library, Pt. 1. Reports of Supt.,

1884, 87, 90. 20e

Repott ‘of Superintendent for 1891. + 28e

NON-SERIALS.
Pamphléts, ROc.

‘Bari, R. S. Certain Problems in the Dynamics of a Rigid
System Moving in Elliptic Space. Trans. of Royal
Irish Academy, vol. XXVIII, no. IX, pp. 159-18%.

Bouart, J. Standard time for the United States of America,
Canada and Mexico. Published by A. 8. C. E., 1882.
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BurnHAM, S. W. A Catalogue of Red Double Stars. Month-
ly Notices of Royal Astronomical Society for May, 1876,
pp. 331-338.

Seventh Catalogue of New Double Stars. Amer. Jour.
Sci., vol. XII, pp. 1-4.

Double Star Discoveries with the 184 in. Chicago Refractor.
Amer. Jour. Sci., vol. XIV, pp. 1-7.

Double Stars Discovered by Alvan Clark. Amer. Jour.
Sci., vol. XVII, pp. 283-289.

—Double Star Observations of years 1877-8. Chicago 1878.
20b. '

ComsTock, G. C. Provisional Results of a Determination of the
Constant of Aberration.

DierrANs, R. S. Polhohe von Kiel aus Zenithdistanzen des

Polarsterns und aus Circummeridianhohen. Inaug. Diss.
Kiel, 1892.

FreMinG, S. Time-Reckoning for the Twentieth Century Smith-
sonian Report, 1886, pp. 345-366.

GEELMUYDEN, H. Chrlstlama Observatoriums Polhoide, Chris-
tiania, 1888.

GILBERT, G. K. The Moon’s Face. Bulletin Philosoph. Somety
of Washington, vol. XII, pp. 241-292, pl. 3.

HarNe, G. H. History and Work of the Warner Observatory.
Rochester, 1883-1886.

Havenron, S. New Researches on Sun-heat and Terrestrial
Radiation, and on Geological Climates. (Parts1 and 2.)
Trans. of the Royal Irish Academy, vol. XXVIII, no.
6, pp. 47-98.

Hirn, M. G. A. Resume des Observations Meteorologiques
faites pendant I’annee 1884, en quatre points du Haut-
Rhin et des Vosges. Comptes Rendus des Seances de
I’Academie des Sciences, 1885.
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Horpen, E. S. and Hasrtings, C. S. A Synopsis of the
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