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SANDUSKY FLORA.

The flora of the Sandusky district is a rich one.

We believe there is no other local collection of Ohio

plants that approaches within three hundred species of

the number collected in the past seven years, in Erie

county and the eastern part of Ottawa county, and
now preserved at the Sandusky High School. Of the

many local lists published in other states, we have seen

none that give so many native species as have been

found near Sandusky, although several of them cover

much larger areas and represent the labors of many
botanists working for long periods of time. Some of

these lists, moreover, include territory that is regarded

especially rich in plants.

The "Flora of Buffalo and its Vicinity," by David

F. Day, presents the names of all the plants which have

been detected within fifty miles of Buffalo, a territory

many times as large as Erie county, Ohio, and includ-

ing on the one side the whole of the Niagara river with
its profusion of flowers and ferns, and, on the other

mountains with an altitude of 2300 feet above the sea.

" The Cayuga Flora" by William R. Dudley, published

as a Bulletin of the Cornell University, covers an area

65 miles in extreme length and is based on numerous
collections, the first of which was made in 1827. The
" Plants of Monroe county, New York, and
Adjacent Territory," published by the Rochester
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Academy of Science, in addition to Monroe county,

which is about three times as large as Erie county,

Ohio, includes portions of five other counties and gives

twenty species reported by early botanists, but no

longer found. All of these districts border on Lake
Ontario and one of them on Lake Erie also.

The whole of England contains but about 1200

native phenogams ; surpassing the little district about

Sandusky by less than a hundred species.

Although several hundred native plants not

found in Erie county grow in one place or

another in Ohio, yet so well is the flora of the state

represented here, that it is probably not too much to

say that excepting the counties bordering on the Ohio

river and those that contain sphagnous swamps or

bogs, there are few counties in the state where a

botanist, unfamiliar with the territory would be likely

to find in a single day's search more than half a dozen

native species that do not grow somewhere in Erie

county. The surpassing richness of the Sandusky flora

is not due to the fact that it includes islands within its

territory, for scarcely any of its species are confined to

the islands, nor is it in very large measure due to the

fact that it includes species that are confined to the lake

shore but rather to peculiarities of climate and geolog-

ical features, both of which depend to some extent on

the proximity of the lake.

CLIMATIC INFLUENCE OF LAKE ERIE

ON VEGETATION.

The Catalogue of Canadian Plants in six volumes

includes the whole territor}' lying north of the Great

Lakes and extending from the Atlantic to the Pacific.

The Sandusky district contains 165 native species and
varieties not given in the Canadian catalogue besides a



number of others which in Canada are confined to Pt.

Pelee or Pt. Pelee Island, spots only a few miles distant

from the islands of Ottawa and Erie counties, Ohio.

The Sandusky district contains 67 native plants not

known to grow anywhere in Michigan and many
others which in Michigan are confined to the south-

western part where the climate is tempered by Lake
Michigan. But what seems quite as remarkable is the

fact that the Sandusky district contains 305 native

plants not known to grow within fifty miles of Buffalo,

while the Buffalo district has about 244 native species

and varieties not given in the Sandusky list. But even

this great difference between two regions bordering on
Lake Erie is largely due to climate, for the summer at

Buffalo is not only cooler but lasts less than three-

fourths as long as at Sandusky. Since the prevailing

winds have traversed Lake Erie for nearly its whole

length before reaching Buffalo the mean temperature in

summer there is about 3° lower than at Sandusky. In

the spring the difference is even greater than in summer,
being about 5^4° lower in April and May. This is due

to the fact that when the ice breaks up it is blown to

the east end of the lake and remains so crowded there

as to prevent navigation three weeks or more after

Sandusky Bay has been clear. The average date of the

last killing frost in spring in Sandusky, is April 14; at

Buffalo, May 20, that is 36 days later. Moreover, San-

dusky is protected by its position from cold north-west

winds in autumn, while Buffalo is not, so that the first

killing frost at Sandusky does not come on an average

until October 23, but at Buffalo October 5, that is

18 days earlier.

Like an east and west mountain range, Lake Erie

protects the plants on its south side from cold north

winds while they get the full force of winds from the

south, but with the vegetation on the north side it is

the reverse. Moreover, the heat given out by the
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water in winter as it freezes, modifies the climate of the

adjacent land. It would seem that an equal amount
of heat should be absorbed by the ice in melting, and

thus the winter prolonged into spring, but for the

region about the western end of the lake this is not

true, because a great part of the ice is blown away
toward the east end of the lake, whose period of cold

is prolonged thereby. And so it comes that the climate

on the south side of Lake Erie is not only milder than

that on the north side but much milder than that at

the east end, and, if we reckon the length of summer
from the average date of the last killing frost in

spring to the average date of the first killing frost in

autumn, we find the summer at Sandusky to last 192

days and at Buffalo only 138 days.

The counties of Ohio lying to the east of Erie

county and bordering on the lake have a climate some-

what less mild than that of the Sandusky region for

their land rises more abruptly from the water, and the

prevailing winds pass over more of the lake before

reaching them. In Erie county the land within a few

miles of the lake is mostly much less than a hundred

feet in elevation. The temperature at Sandusky in

spring and summer averages about one and a half

degrees higher than at Cleveland, and one degree higher

than in the eastern part of Erie county, four miles back

from the lake shore where Mr. W. H. Todd has recorded

observations for the government for many years.

It is interesting to observe that the protection from

frost afforded by Lake Erie scarcely extends beyond the

counties that border upon it and, as a result we have

many plants in these that have not been reported from

any other county north of the middle of the state, and

quite a number that have been found nowhere else in

Ohio except in the southern part, within forty miles of

the Ohio River. Even so far south as Columbus, the



last killing frost in spring occurs on an average six

days later than at Sandusky and the first killing frost

in autumn five days earlier.

CLIMATE OF THREE CITIES

ON LAKE ERIE AND ONE A HUNDRED MILES SOUTH OF

IT FROM TIME OF ESTABLISHMENT OF WEATHER

BUREAU IN EACH PLACE TO END OF 1897.

Weather Bureau
Established.

January
February...
March
April
May
June
July
August
September.
October
November..
December..

Annual.

Sandusky.

1878.

26.2
29.4
34.7
47.7
59.5
68.8
73.6
71.6
65.6
53.7
41.2
32.8

50.4

Cleveland.

1869.

26
26
33
46
58
6S
72
70
64
52
40
31

48.8

Buffalo.

1870.

25
25.3
30.5
42.5
54.2
65.4
70.2
69.1
62.5
51.2
38.4
30.5

47.1

Columbus.

1878.

28.4
32.1
38.1
51.2
62.0
71.3
74.9
72.3
66.1
53.7
41.2
33.3

52.1

Lowest Minimum.
Highest Maximum
Av. date last kill-\

ing frost in spring/
Av. date 1st kill-\

ing frost in fall./

Av. rainfall in\

inches /
Av. relative hu-\
midity /

-16
100

April 14.

Oct. 23.

34.69

72.07

-17
99

May 1.

Oct. 11.

34.82

72.0

-14

95

May 20.

Oct. 5.

39.66

74.5

-20.3
103

April 20.

Oct. 18.

38.74

71.4

GEOLOGY.

The physical feature of Erie county which causes

most difference between its flora and that of the

counties to the east is the existence of prairies in its

southern and western part. These prairies are of two
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sorts, each having its characteristic plants, while many
species not known to grow farther east in the state are

found on both of them.

Extending over the greater part of the township of

Oxford, and over portions of the townships of Milan,

Huron, Perkins, Margaretta andGrotonis a nearly level

prairie which probably at one time formed the bottom

of the glacial lake that preceded Lake Erie and later of

a bay or bays partly shut off from the lake by sand

bars which still exist. Underlying most of this prairie

is the Ohio shale, which in many places is close to the

surface. The ground requires tiling to produce good
crops. The other prairie lies north and west of the

village of Castalia, extending to the western boundary
of the county. The soil of this is different from the

other, being a calcareous deposit from the water of the

Castalia springs. Within the memory of men still

living a great deal of this prairie was under water
much of the time. A considerable portion of the region

extending south of Castalia for a distance of over fifty

miles has no surface streams, but the water descends

through the joints of the limestone and flows through
subterranean passages which it has made in the soluble

rock of the Waterlime formation. This water charged

with lime carbonate issues from the ground in numer-

ous bold springs in the vicinity of Castalia, which owes
its name to this circumstance. These springs are the

largest and most beautiful in Ohio. The slope from
Castalia to Sandusky Bay is very gradual and before

any artificial drainage was established, the region was
a marsh filled more or less with the calcareous water
whose deposits have formed over thousands of acres to

a depth of many feet. In some places these deposits

are indurated forming a tufa, in others, soft making a

shell marl containing the remains of millions of Limnea
and Planorbis of the same species as live in the bay
now. The tufa is composed mostly of petrified Chara
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and other plants. The shape and venation of leaves is

well preserved, one of the most common kinds being

that of Hypericum kalmianum which grows over much
of the surface. On this prairie as well as on the Oxford
prairie grow many plants not found east of the Huron
river either in Erie county or the counties beyond.

Sandusky and Margaretta as well as Marblehead
Peninsula and Kelley's Island are underlaid by Corni-

ferous limestone which comes near the surface over

much of this region. In many places, especially on
Marblehead, the covering of soil is only a few inches or

a fraction of an inch deep and consists of partially

decomposed vegetation and lime carbonate derived

from the underlying rock. Quite a number of species

are characteristic of this calcareous soil. Catawba
Island, as it is called, and the islands of the Put-in-Bay

group have a similar character but the rock is older,

belonging to the Waterlime formation. Over the great-

er part of Sandusky and in many places on the islands,

the limestone is covered with clay of variable thickness,

but in many parts the soil is too thin for trees to attain

a large size, for even if they could obtain nourishment

enough, they are likely to be uprooted by a strong

wind. The glacier that passed over this region left

traces that still show in hundreds of places, including

some grooves on Kelley's Island and Marblehead

which so far as we know are unsurpassed elsewhere in

the world. It is interesting to observe that the grooves

on the different Islands, on the Peninsula and in

Sandusky and Margaretta have the same direction,

running about twelve degrees south of west, or parallel

with the axis of Lake Erie, excepting a few which have

quite a different direction and indicate a movement of

the ice at a different time. Where the superimposed

drift has protected the rock from weathering, it not

only retains the deep grooves but shows everywhere a

highly polished surface marked with fine parallel lines.
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In many places in Sandusky this polished limestone

requires no quarrying to serve admirably for basement

floors. So level is the rock and the overlying drift that

for miles around the city, the eye can scarcely detect

any elevatioas or any depressions with the exception of

slight ones made by small streams.

Many of the rare plants of Erie County grow in

sand, especially in the sand deposits east of the village

of Milan and along the sand ridges that stretch east

and west in Margaretta township and along the

border of the prairie in the southern part of Perkins

township. These were formerly lake beaches and just

below the sand ridge that extends south-west from

Castalia is a ledge of limestone which shows very

plainly the action of the waves, though it is now four

miles from the water. When the lake had settled to a

lower level, it must have beat against the foot of this

ledge, undermining the rock and causing it to break

away in large masses, as it is doing now at the west

end of Rattlesnake Island and elsewhere. These

detached masses often settled but a few feet, leaving

deep but narrow chasms between them and the parent

cliff, and these chasms are but partially filled even to

the present day with dirt washed in from above. In

places, trees grow out of them and the walls are

bedecked with ferns. The rich woods covering the side

of this hill, which I have called Margaretta Ridge, the

sandy fields at the top and the prairie below afford a

variety of plants found nowhere else in the county and

a large number of species unknown in the counties

farther east.

The Huron River divides Erie county into an

eastern and western part. Few of the plants which

grow in Erie county and not in Lorain or Cuyahoga
counties are found east of this river. West of it are no
natural surface streams that continue to flow all

summer and except near the river no ravines. The
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valley of the Huron and its tributaries therefore afford

some species not found nearer Sandusky, but as it is cut

through shale, it is not so rich as the valleys farther

east. At Berlin Heights, the Old Woman Creek has cut

a picturesque ravine through the Waverly sandstone

and into the Ohio shale. Here grow several interesting

plants not found farther west. But still deeper ravines

have been formed in Florence township by the

Vermillion River and its tributaries, the walls mainly

of shale, but in the southern part of the township also

of sandstone. Here have been found many species of

sedges and other plants that do not seem to grow
along the Huron or west of it, though most of them
grow in the counties to the east where there are still

deeper ravines in the sandstone. The walls of these

ravines like the walls of a cellar are warmed slowly in

summer, so that on the north side of steep, wooded
slopes, are some cooler spots than any near Sandusky
and hence many plants which are more common farther

to the north and east.

The lake shores and marshes furnish quite a number
of species not found in the interior of the state. Cedar
Point consists of low sand ridges thrown up by the

lake and separating it from Sandusky bay and its

marshes for a distance of seven miles. Throughout
most of its length the plants are comprised in few

species but toward the end it is wider and probably

older, having a richer soil and more varied flora.

Although more accessible from Sandusky than any
other good collecting ground and appearing not to

have a great number of species, yet so many rare forms

grow there iD one place or another that it is not
improbable that some plant not on our list at all may
yet be found there. Seven years ago, before the work
of making a herbarium had been commenced, the

writer thought he had found on Cedar Point about all

the species that grew there, but each year he has added
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something from that region, which he had never found

before either there or elsewhere. In the number of rare

species, Cedar Point is surpassed by Marblehead,

though the latter has a larger area. Altogether the

Sandusky district has furnished more than a hundred

species and varieties that were not known to be, grow-

ing wild any where in the state, previous to their

discovery here.

FLORA OF THE ISLANDS AND ITS

ORIGIN.

With the exception of some of the little ones, the

islands of Ottawa county, and Kelley's— the only

island belonging to Erie county,— have been visited

many times and at different seasons. Of the plants

growing on six of the islands in the lake, separate lists

have been kept and an attempt made to make them
complete. These lists are not published except as a

part of the general list of plants comprised in the

Sandusky flora, but a fair idea of the results may be

obtained from this by bearing in mind that all the

plants marked common or abundant have been found

on one and, in nearly all cases, on more than one of the

islands, except a few which are noted otherwise. The
names of plants not common on the mainland but

occuring on Kelley's Island and two or more of the

Put-in-Bay group are followed by the word— Islands.

If found on Kelley's island and only one other, or not

on Kelley's the names of the islands on which the

plant has been found are given. The number recorded

for each island is as follows

:

Kelley's Island 461.
Put-in-Bay 439.
Middle Bass 306.
North Bass 282.
Rattlesnake 192.
Green Island 115.
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It will be seen that the numbers correspond pretty

well with the size of the islands, the largest island

having the greatest number of species, the next in size

the next greatest number, etc. The different islands are

very similar in character, consisting of limestone

covered more or less with clay and without any
permanent streams. The difference in physical features

and the difference in flora between the islands are much
less than between parts of the mainland of Erie county
separated by shorter distances. The entire number of

different species is 612. Fourteen of these are

Naiadaceae growing in the water of bays or along the

shore, most of them at Put-in-Bay and North Bass.

The islands are poor in ferns, the whole number of

species being only eight, of which Kelley's has six, Put-

in-Bay three, all scarce, Green Island two, Middle Bass
and Rattlesnake one each, and North Bass none. We
have found on them no orchids and no Ericaceae.

Kelley's island, owing to its extensive commerce and
cultivation, together with the protection from frost

afforded by the water, has many naturalized species,

especially along the south shore, two or three of which
have not been noticed elsewhere. Excepting these and
three rare sedges, and one rare golden rod, the islands

appear to have no plants that have not been found

also on the mainland of Erie county or on Marblehead,

—not so many species as are afforded by each town-
ship of Erie county, excepting Groton. However, in

view of the fact that the islands have no permanent
streams, no ravines, no alluvial soil and little or no
sand except the barren sand in some places along the

shores, their flora is probably as varied as that of

equal areas on the mainland where these defects exist.

Their combined area is only about ten square miles.

It has been supposed that the lake, which after the

melting of the southern portion of the glacier over-

spread a larger area than Lake Erie does now, sub-
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sided until what are now the islands appeared above

its surface. This view is doubtless correct, but there is

now much evidence to show that it continued to

subside until the islands formed part of the mainland

and afterward rose and isolated them again, and is

still rising and likely to submerge them again. The old

beaches which may be traced for long distances

running nearly parallel to the present shores of the

Great Lakes, must have been level at the time they

were formed, but they are not now level, and there has

therefore been a tilting of that part of the earths crust

which includes the basins of the Great Lakes, as there

has been of many other parts. These beaches all have

gentle slopes, toward the south and south-west, indi-

cating that in this part of North America, there has

been an uplifting of the land toward the north

north-east or a depression toward the south

south-west or both. The effect of this tilting

of the basins of these lakes has been to

raise the water on the south and west as

compared with that on the opposite sides, just as the

tipping of a saucer partly filled with water would do.

The fluctuation of the water due to variable winds and

rainfall make such comparisons difficult, but Mr. G. K.

Gilbert found by comparing the heights above the

normal level of Lake Erie in 1895, of a certain point in

Cleveland, and a certain point at the head of the Wel-

land canal with the heights of the same two points as

carefully determined in 1858, that the point near the

north-east end of the lake rose 0.239 foot as compared
with the point in Cleveland. This is a small amount
and in view of the difficulty of determining the normal

level and measuring the exact height of any point on

the land above it even by measurements many times

repeated, it might well be attributed to some inaccur-

acy in the measurements if it were an isolated case, but

it is not. Similar comparison of points on Lake
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Ontario and on Lake Huron and Michigan also,

indicate tilting, and tilting in the same direction as at

Lake Erie and not only that but the amount cor-

responds with the distance apart of the two points

compared. Furthermore the direction of the tilting

indicated by these measurements is the same as that

indicated by the dip of the old lake beaches. We are

therefore forced to the conclusion that the basins of the

great lakes have been considerably tilted and that this

tilting has been going on in the present century. As
the outlet of Lake Erie is at that end of the basin

which has been raised more than any other part, the

result has been to deepen the water throughout, but

especially at the opposite end where the islands are

situated. The spreading of the waters over the land

should be here more noticeable for another reason also,

viz.; because the shores are so low. We should there-

fore expect to find here in the form of submerged
forests and other things that could not have formed

under water, evidence of the spreading of the waters of

the lake over the land, and so we do.

OLD TREES KILLED BY RISE OF THE WATER.

By the high water that prevailed in 1858 to 1860
large trees were killed in many places where the waves
could not reach them. Mr. George Hine, who owns
land bordering the marsh east of Sandusky, had
hickory trees two feet in diameter killed in this way.
On Kelley's Island large sycamore trees standing on the

border of the south marsh, on Put-in-Bay elm and
sycamore, on Middle Bass big trees growing by the

marsh near Rehberg's, and at Toussaint and elsewhere

along the shore between Port Clinton and Toledo old

walnut trees, were killed at this time by high water
keeping the ground too wet around their roots. Per-

sons who came to Erie county in the forties remember
seeing about the marshes connected with the bay many
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dead trees which they believed to have been killed by
high water, and old residents of Put-in-Bay and
Kelley's Island have told me the same thing about
trees there. It is probable that these trees were killed

in 1838 when the water was nearly as high as in 1858,

though it did not remain high so long. Hundreds of

walnut stumps are still standing along the border of

the marshes east of Sandusky where even now, although

the water is lower than usual, it is too wet for walnut
trees to grow. One that stood recently on ground only

six inches above the present lake level measured 5 feet 4
inches in diameter. We may infer from this that during

the life of this tree, probably over three hundred years,

the water was not so high as in the present century.

SUBMERGED FORESTS.

Stumps and logs with roots attached have been

found under water and show that when the trees grew
the water must have been considerably lower than it

has been during the present century. In the lake at

Deisler's bathing beach, Put-in-Bay, was a sycamore
stump that was dangerous to persons swimming, as it

did not show above the water, and had to be blasted

out. Other stumps in the water not far from where this

one stood may still be seen. Near the Black Channel in

Sandusky bay are cedar stumps standing upright with

roots in place and completely submerged, except at

such low stages of the water as rarely occur, when a

little of the tops project. About a mile west of Venice

many buried cedar stumps have been found below the

level of the lake.

Besides stumps a large amount of submerged timber

that fell without being cut has been found where it fell,

and much of it is to be seen now. The greatest

quantity is in the Huron marsh connected with San-

dusky Bay. In parts where the water and mud are not

very deep the logs may be easily seen in such numbers
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and variety as to show that a forest was once there,

but in the deeper water they are also abundant and are

often struck by the pole of a hunter pushing his boat

through the marsh. When in a very dry season, the

ditch was dug through the marsh in order to float

boats from the club house out to open water, logs of

sassafras with the roots on, and a cedar with branches

were found at the bottom, i. e. 3 or 4 feet below the

present lake level. Even in the deeper parts a few logs

are still to be seen partly above the water, having been

supported by roots, or roots and branches until the

marsh had grown up under them. A cedar out about

60 rods from land where the muck is five feet deep, has

roots extending down into it at least three feet. It is

17 inches in diameter, and has about 60 rings. A pine

log two feet in diameter and with 91 rings lies where

the muck is over six feet deep. It has roots running

down some distance and 30 years ago was not yet

prostrate but the other end stuck up as much as seven

feet above the water, and formed a landmark for fish-

ermen. This is out about 80 rods from the present

shore of the marsh. A walnut tree that forks into two
huge and crooked branches whose ends are buried in

the muck must have grown near where it lies, but this

also, though a mile or more from the pine log, is some
80 rods out from shore, and the water at this place is

now seven feet deep. It is still 23 inches in diameter

and probably required nearly two centuries to grow.
Observations on these trees were made March 5th and
6th, 1898, when the readings of the water gauge at

Cleveland show the lake to have been 3% feet lower

than the high water mark. During the life of these

trees the lake must have been at least eight feet lower

than it has been during much of the time for the last

forty years.

A great quantity of submerged timber still retaining

roots and branches was removed from the water in
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front of the club house on Put-in-Bay by Mr. Vroman.
There were soft maple, oak and sycamore, some of the

logs four or five feet in diameter.

SUBMERGED STALAGMITES.

In several of the caves at Put-in-Bay nearly half a
mile from shore, is deep water which rises and falls with
fluctuations in the level of Lake Erie. The floors of

these caves are covered with stalagmites, and the roofs

were formerly studded with stalactites. In three caves

I have seen stalactites hanging down in the water and
in two stalagmites rising in the water. In one cave

about thirty stalagmites may be seen on a submerged
floor of a few square rods extent. They are, most of

them, nearly cylindrical in shape, and represent merely

the cores of larger stalagmites which once probably

formed a crust over the whole floor, the remainder

having been dissolved away, Those in the deeper

water appear to have been dissolved more than those

in the shallower parts. Many were standing in water
from 2V2 to 3*/2 feet deep, March 12 and 13, 1898. As
stalactites and stalagmites would not form under
water, the water from which the calcium carbonate

was precipitated to form them must have flowed to a
lower level than where the lowest stalagmites now
exist. We may therefore infer that during the period of

their formation, which certainly lasted many years,

and probably some centuries, the lake was at least five

feet lower than the mean level of the past forty years.

If these caves were formed in preglacial times, the

argument still holds good, for if the lake had been as

high or higher than now ever since the melting of the

glacier and stalagmites had existed in the caves then,

they would have been dissolved long ago. The
stalagmites visible now are evidently not preglacial.

Where the water does not cover the floor of the caves

they are forming at the present time.
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RIVER CHANNELS BELOW THE LAKE LEVEL.

In the Huron marsh off the mouth of Plum Brook,
a setting pole may be pushed down 12 feet. This may
be done along a line extending from the mouth of the

creek out into the marsh, but a few rods on either side

the pole goes down only two or three feet. When the

stream cut this channel Lake Erie must have been at

least 12 feet lower. Not only has the lake spread its

waters over all the lowland through which this creek

formerly flowed, and other creeks, whose submerged
channels could doubtless be found by searching, but it

has extended far up into the valleys of all the streams.

This effect must result from the rise of the lake, for the

streams had cut their valleys below the general level of

the country, though not below the level to which the

water had to flow while the cutting was going on.

The Portage, the Sandusky, the Huron, and the other

so-called rivers as well as all the smaller streams that

enter this part of the lake, have the lower portions of

their valleys filled by the water of the lake. Into the

valley of the Old Woman Creek the lake has extended

two miles farther than the present shore line, into the

valley of the Huron five miles measured in a straight

line from the present shore, into the Sandusky 22 miles

beyond the Cedar Point light house, and more than 25

miles measured in a straight line from Rye Beach, for it

is probable that the Black Channel at the east end of

what is now Sandusky Bay is a part of the old river

channel, also that the "Harbor" between Marblehead

and Catawba is part of the old valley of the Portage,

the lake having spread over the land to the west of

Catawba and made an opening for the river at Port

Clinton. This is not as yet quite certain, but there is

no uncertainty about the valley of the Huron ; it is still

uninterrupted from the village of Huron on the lake

shore to the place five miles inland where the flowing

stream meets the water of the lake. The valley was
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cut by the river when its waters continued to descend

to Huron and beyond, but this must have been when
the lake was not less than 32 feet lower than now, for

the bottom of the channel is 32 feet below the present

lake level at a point more than four miles from the lake,

and the depth of the water above the mud is between
17 and 32 feet all the way from this place to the lake.

Even Mud Creek, a small tributary of the Huron,
has all the lower part of its channel deep below the

present lake level. The entire drainage area of this

creek is only about four square miles, yet its waters
reach the present level of the lake nearly a mile

measured along the valley of the stream above its

junction with the Huron, and at a bridge about three-

fourths mile up the valley the water and mud are 12 or

14 feet deep.

EVIDENCE OF THE WATER'S DEEPENING IN THE

PRESENT CENTURY.

Records of the lake level kept at different places

show that at four times in the first half of the century

the water was lower than at any time in the last half.

In 1810 and in 1819 it was lower than any time since

1820, in 1841 and 1846 lower than at any time since

the latter date. In the absence of any record of exact

measurement of lake levels west of Cleveland we have,

nevertheless, evidence that the water about Sandusky
and the islands was lower in the early part of the

century. Mr. Shook, now living at Port Clinton,

remembers that in 1828 Mr. Ramsdell made hay of the

wild grass that grew on what is now the harbor west
of Lakeside, and that there was very little water then

where it has since been four feet deep. Similar state-

ments are made by other persons regarding this and
other places in this region.

When Harrison's army passed near Huron in 1813
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a corduroy road about 60 rods long was built across

Mud Creek bayou, which, it is said, had been submerged

for many years, when, in 1867, the water being tempo-

rarily very low, Mr. Carpenter removed many of the

logs.

A survey made in 1887 of the Huron marsh at the

east end of Sandusky bay shows that a tract of land

one-half mile square, surveyed in 1809 has since become

marsh with the water and mud 12 to 18 inches deep,

,

and for two miles west of it, as far as it was surveyed,

the shore line has moved south about five rods. These

changes are certainly not due to erosion. Elsewhere

about Sandusky bay and along the shore of the lake

land has disappeared, partly fr6m erosion and partly

because of the rising water covering it and giving the

waves new points of attack. The western part of the

city of Sandusky has suffered much from the encroach-

ment of the bay and along nearly the whole shore west

,
, to Martin's Point and beyond land has disappeared.

So it is also along the lake. The surveys show that

for seven miles west from the Vermillion River the lake

has encroached upon the land between 20 and 34 rods

since 1809. From the Huron River to Dr. Esch's place,

about one and one-half miles west, the shore line has

moved south a distance varying from 18 to 28 rods,

west of this not so much. Since 1809 more than 500

acres have been lost to Erie county along the lake and

in the eastern part of the bay, and many acres more

between Sandusky and the western limit of the county.

On the north side of the bay, too, the water has

extended, open water covering ground where cat-tails

once grew. John Stone of Put-in-Bay, and Warren
Smith of Sandusky, remember when rushes grew over

much of Sandusky Bay where now is open water.

Until the middle of the century an island known as

Peninsula Point extended across nearly the whole

breadth of what is now the mouth of the bay. For the
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length of a mile its height was 20 to 25 feet or more,

and along the west side was clay covered with six

inches of black soil bearing shell bark hickory trees and
white oaks two and one-half feet in diameter. The last

of this large island disappeared in 1860.

Gull Reef, north of Kelley's Island, has for many
years been the greater part of the time under water.

As late as 1850 it was an island on which stood a fish

shanty and a tree that probably took a hundred years

to grow.

DERIVATION OF THE ISLAND FLORA.

The facts stated in the preceding paragraphs

suggest the possibility of many of the plants now on

the islands having spread over them when a land

connection existed between them and the mainland.

Mr. Gilbert and others have concluded from a study of

the old lake beaches that when the melting of the ice to

the north opened an outlet for the glacial lake at

Niagara the waters went down till it occupied only one-

sixth the area that Lake Erie does now, and extended

no farther west than Erie, Pa. We have seen that the

submerged forests and stalagmites in the region about

Sandusky and the islands prove a lower condition of

the water when these were formed than has existed in

the present century, and that the submerged river

channels in this region indicate that the depression of

the land as compared with the water has amounted to

not less than 32 feet. A lowering of the water 22 feet

would make it possible to walk from Kelley's island to

Catawba, and 30 feet from Put-in-Bay to Catawba,
excepting for a narrow channel, like a river which is

deeper than the rest. We would be entitled, therefore,

to conclude, even without a knowledge of observations

made in other regions, that the islands were connected

with the mainland in postglacial times. With this

conclusion it is much easier to harmonize the facts
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ascertained regarding the plants now growing on the

islands than to see how all of them could have been

transported across several miles of water.

The seeds of many plants are provided with such

means of transportation as would render their safe

passage over a few miles of water an easy matter.

Some produce fruit that is swallowed whole by birds

and the pulp digested but not the seeds. The latter

may thus be transported over land or water and
propagate the species miles away from the parent

plant. A mountain ash found growing on Rattle-

snake Island in a thicket where birds roost was doubt-

less carried there in this manner. Some seeds like those

of thistle have down so light that the wind may carry

them long distances. Some are capable of floating for

a time and then germinating. Some seeds are so small

that they are likely to be carried in the mud that sticks

to tne feet of rails or other birds that frequent marshy
places. In several instances a single specimen of orchid

has been found growing on some springy bank or damp
place in the woods of Erie county and not another of

the same kind within many miles. In two instances

the single specimens are the only ones we have ever

found in the county. These probably came from seeds

that stuck to the feet of woodcocks or other birds that

transported them from some distant bog. Ammania
coccinea and some other mud-inhabiting species were

probably transported in this way to the shore of

Sandusky bay from much farther south for they are not

known to grow elsewhere within more than a hundred

miles.

When the ice forms a bridge between the islands

and the mainland it would seem that weeds or their

seeds might be blown across it or be carried across in

the hair of animals. Seeds might also have been trans-

ported in former times by the Indians in their boats. In

the present century the flora of the islands has been
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materially increased through the agency of man.
Several cultivated plants have run wild and become
well established there, including several species which
are seldom found flourishing in the wild state so far

north. The islands seem to have their full share of

weeds and most of these have probably been intro-

duced with impure seed. Others have probably been
transported in baled hay and in packing material, and
some, like the hore-hound, by sticking to people's

clothes.

So numerous are the ways in which seeds may be
transported that it would seem quite possible for the

islands in the course of a few thousand years to have
acquired all the plants that grow on them without any
closer connection with the mainland than now exists.

When, however, we consider more carefully these means
of transportation in relation to all the species on the

islands, we find it difficult to understand how some of

them could have reached the islands in any of these

ways.
A tornado passing first over the land and then the

islands might carry seeds of any sort, but it would
require more than one tornado to distribute seeds to

all the islands and if any of the islands owed part of

their plants to this agency we should expect to find on
them some species well distributed which do not grow
on the other islands at all, but this is not the case,

with the exception of some species recently introduced

by. man. Other winds would not be likely to carry so

far any but the lightest of seeds. Violent winds coming
from the south where the mainland is nearest are gener-

ally accompanied by rain.

Any plant whose seeds are safely transported in

the alimentary canal ofbirds might reach the islands in

this way. Of the species that grow in muddy or

marshy places and produce small seeds likely to be

transported in mud on the feet of woodcocks, etc., not
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many occur on the islands and some of the islands have
no places which such birds frequent.

Men who have often crossed the ice in winter say it

would be impossible foV seeds to be blown along on
the ice all the way to the islands. Not only is the ice

apt to be rough in many places, but it is crossed by
numerous drifts of snow and is always intersected by
long cracks in which seeds would lodge. Cakes of

floating ice might transport seeds some distance, but
would usually be prevented from landing them on
distant shores by other iee getting in the way, and the

freezing of the seeds to the floating ice would prevent

them from blowing off. However, some littoral

species may have reached the islands in this way. In

those instances in which animals have succeeded in

swimming so far, any seeds that were clinging to their

hair at the start would probably be washed off on the

way. Yet many species that rely upon mammals for

transportation from place to place are there and give

evidence of having been there longer than civilized man.
These plants mature their seeds from four to six months
before the ice would permit an animal to cross to the

islands, and some of them have lost all their seeds by
that time.

The following list gives the names of some of the

plants on the islands whose seeds are adapted to

transportation in the hair of animals : Desmodium
canescens, Desmodium paniculatum, Agrimonia eupa-

toria, Geum album, Geum virginianum, Circaea lute-

tiana, Osmorrhiza brevistylis, Osmorrhiza longistylis,

Sanicula marylandica, Sanicula marylandica var.

canadensis, Galium aparine, Galium boreale, Galium
circaezans, Galium triflorum, Coreopsis trichosperma

var, tenuiloba, Echinospermum virginicum.

Colonel James Smith in the narrative of his cap-

tivity with the Indians, 1755—59, says :
" These islands

are but seldom visited ; because early in the spring and



24 SANDUSKY FLORA.

late in the fall it is dangerous sailing in their bark
canoes ; and in the summer they are so infested with
various kinds of serpents, (but chiefly rattlesnakes,)

that it is dangerous landing." »It is not probable then

that the Indians planted anything there, or that any
great number of seeds were introduced by them
accidentally.

The difficulty of seeds floating to the islands»is two-
fold. The prolonged soaking in the absence of definite

currents to carry them in that direction is sufficient to

destro}' the vitality of many kinds. The shores of the

islands do not afford conditions suited to the growth
of many of the species found in the interior. On Green

and Rattlesnake islands there is not a single spot

where it seems possible for a plant to start from seeds

washed ashore, except such as grow on bare rocks. Six

kinds of oak and three of hickory grow on the islands.

If all these kinds came from nuts that drifted ashore,

one would expect to find somewhere on the shore of

some island a tree so situated as to suggest the possi-

bility of its having originated in this way, but not a

single one has been found. These are long lived trees,

and if within the period represented by the growth of a

large oak or hickory, there has not been a single in-

stance of a nut drifting ashore and finding a suitable

place to grow it may well be doubted, if in several

thousand years there would be opportunities for all the

different kinds to reach so many different islands. The
fact that acorns left in the water soon lose their power
to germinate increases the difficulty, yet it is not easy
to see how, except by floating, acorns or pig-nuts

would be likely to reach the islands as long as they

were separated from the mainland as far as they are

now.

The weeds that have followed civilized man from

the Old World, or have spread since the culti-

vation of the land from other parts of this, grow on
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the islands as "well as the mainland. That they have

reached the islands mainly through man's agency is

shown by the fact that those islands which have the

most extensive commerce have the greatest variety of

weeds. Green Island, being still wild, may be left out

of consideration, but the greater part of Rattlesnake is

cultivated, and there many kinds of weeds grow with a

luxuriance that tries the patience of the owner. Yet

there are fourteen kinds of weeds that grow on all four

of the other islands, which are not to be found on

Rattlesnake, without counting a number that need a

damper soil than there prevails. Not only are most of

these fourteen common on all the islands that enjoy

much commerce, but among them are included a

number of the most abundant weeds in this part of

North America. The list is as follows : Lepidium

virginicum, AbutHon avicennas, Melilotus alba, Medi-

cago lupulina, Bidens frondosa, Sonchus asper, Xan-
thium canadense var. echinatum, Marrubium vulgare,

Amarantus albus, Amarantus blitoides, Acalypha
virginica, Juncus tenuis, Bromus secalinus, Panicum
sanguinale. Why are these species, elsewhere so

abundant, not represented on Rattlesnake Island? For
many years the island has been cultivated and the con-

ditions suitable to the growth of these fourteen kinds

of weeds, most of which have abounded for man}7 years

all around Lake Erie, but the island has been the abode
of only a single family and its commerce, therefore very

limited, and the seeds have not found any way to

reach the island, or, if they floated to it, no way to get

up onto soil where they could grow.

If a large portion of the plants on the islands have
reached them in ways which may be called accidental

and not by means that may be seen operating in the

present century, then we ought to find deficiencies in the

flora of certain islands due to the failure of certain

species to reach them. Some plants that are well
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distributed on certain islands should be altogether

wanting on others where the conditions for their

growth are just as suitable. Moreover we should

expect to find that some species not adapted to passing

over the water had failed to reach any of the islands.

But what we do find is the reverse. Every native

species that is well distributed in similar soil on the

mainland grows also on the islands and in no case, we
believe, is a native species common over one island and
lacking on others where similar conditions exist.

The leading facts bearing on the origin of the island

flora may be summarized as follows : Within the

present century the waters of Lake Erie and of the

bays and marshes connected with it have encroached

upon the land in the vicinity of Sandusky, covering

many hundreds of acres of what was, at the time of the

first surveys, solid ground. Trees several centuries old

have been killed by high water in the present century.

Submerged forests have been found in different parts of

the region, submerged stalactites and stalagmites in

the caves of Put-in-Bay, and submerged river valleys

both east and west of Sandusky- When the trees grew
and the stalagmites and valleys were formed, the land

must have been above the level of the lake. The valleys

are now deeper below the surface of the lake than is the

lake bottom between the islands and the mainland. At
the time the\' were formed, therefore, the lake did not

separate the islands from the mainland. The flora of

the islands is different from what we should expect to

find, if all the species growing there had reached them
by being transported across the water. It is probable

then that many species have been on the islands since a

time when these formed part of the mainland.

We may picture to ourselves woods such as grow
at Lakeside now stretching north to Put-in-Bay and
Kelley's island, interspersed here and therewith prairies,

perhaps, like those on the Peninsula now. We may
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well believe the picture to represent what was once a

reality. How long ago this was we cannot tell. Some
observations make it seem probable that it was not a

great many centuries ago, perhaps less than twenty.

Sometime we may find better means of judging.

SOUTHERN AND WESTERN PLANTS WHICH
GROW NEAR LAKE ERIE.

Owing to the long summer enjoyed by places situ-

ated on the south shore of Lake Erie, many plants

grow here which are not found farther north. As the

country farther east lacks prairies such as occupy a

considerable part of Erie county, quite a number of

species appear to reach their eastern limit here. Since

a number of the species are both southern and
western, no separation of southern and western species

is .attempted in the following list. Many of the south-

ern species grow east of the southern part of Lake
Michigan, and some of them in southern Minnesota,

where the summer isotherms reach a higher latitude

than in the eastern part of the country. The species in

the list are believed to be wholly wanting or of rare

or local occurrence in that part of North America,

which lies east and north of the meridian and parallel

of Cleveland, Few of them are found in northern Ohio

anywhere east of Erie county. The plants whose
names are followed by an asterisk I have not found,

but Mr. David F. Day, of Buffalo, who collected at

Toledo in 1865, tells me that he found them there.

Echinacea purpurea is inserted in the list because

of a Toledo specimen in the herbarium of the Ohio

State University.

Viola pedatifida. Polygala verticillata ambigua.

Hypericum gymnanthum. Desmodium lineatum.

Hibiscus tnilitaris.* Desmodium illinoense.

Aesculus glabra. Petalostemon candidus.*
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Silphium trifoliatum.

Solidago speciosa angustata.

Vernonia altissima.

Asclepias sullivantii.

Petalostemoti violaceus.*

Psoralea melilotoides.

Geum vernum.

Pyrus angustifolia.

Spiraea lobata.

Ammannia coccinea.

Eryngium yuccaefolium.

Thaspium barbinode angustifolium

Valeriana pauciflora.

Actinella acaulis glabra.

Aster shortii.

Coreopsis aristosa.

Echinacea purpurea.

Eclipta alba.

Eupatorium altissimum

Helianthus grosse-serratus.

Helianthus hirsutus.

Helianthus mollis.

Helianthus occidentalis.

Helianthus parviflorus.

Helianthus tracheliifolius.

Kuhnia eupatorioides.

Liatris pycnostachya.*

Liatris squarrosa intermedia.

Prenanthes aspera.

Prenanthes crepidinea.

Rudbeckia triloba.

Phlox maculata.*

Hydrophyllum macrophyllum.

Phacelia purshii.

Cuscuta chlorocarpa.

Cuscuta decora.

Conobea multifida.

Gerardia auriculata.

Gratiola sphaerocarpa.

Seymeria macrophylla.

Tecotna radicans.

Lippia lanceolata.

Pycnanthemum mulicum pilosum.

Scutellaria nervosa.

Scutellaria versicolor.

Euphorbia dentata.

Salix glancophylla.

Iris cristata.

Smilax ecirrhata.

Trillium sessile.

Carex conjuncta.

Carex shortiana.

Carex stenolepis.

Carex granulans haleana.

Carex mnhlenbergii enervis.

Cyperus refractus.

Rhynchospora cj-mosa.

Aristida gracilis.

Melica diffusa.

Poa brevifolia.

Triodia cuprea.

Equisetum robustum.

A "List of Plants Observed Growing Wild in the

Vicinity of Cincinnati," by C. G. Lloyd, with additions

furnished by Walter H. Aiken, includes six hundred and

forty-five species and varieties. Of these only fifty-one

native species are lacking in Erie county. A greater

number than this have been found in Lorain county,

which borders Erie on the east, and might probably be

found in each of the lake counties bevond.
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DEFICIENCIES IN THE SANDUSKY FLORA.

Of the four counties, Lorain, Cuyahoga, Franklin

and Licking, each two or three times as large as Erie,

lists of plants have been published. Several hundred

species are common to the four counties. Only four of

these species, Viola canadensis, Hieracium venosum,

Veronica americana and Habenaria orbiculata, have

we failed to find in Erie county.

However twenty-five species not found in Erie

county, grow in both Lorain and Cuyahoga. If we
had complete lists for the counties farther east, Lake
and Ashtabula, we should probably find in them a

still larger number that do not grow in Erie county.

Their higher hills and deeper ravines, give them a

more northern flora, than one finds in the neighborhood

of Sandusky. Moreover the Sandusky district con-

tains no genuine bog or sphagnous swamp. Such

a bog encircles a little lake a few miles south-east

of Erie county in Camden township, Lorain county.

The list of plants growing at Camden Lake and not in

Eric county, is probably incomplete. For some of the

names, I am indebted to Isabel S. Smith who has found

the specimens in the Oberlin herbarium.

The list of other plants growing in northern

Ohio is based mainly on the 'work of other collectors.

It includes only those species which are said to grow
in two or more counties bordering on the Lake. Of
some of the species I have seen no specimens. Many
other species have been reported and many others un-

doubtedly grow in one place or another, but this list

together with the catalogue of plants of Sandusky and

vicinity and the plants of Camden are thought to

include all the native phenogams and vascular cryp-

togams which grow in the Lake counties, excepting

such as are very rare or local.
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PLANTS GROWING AT CAMDEN LAKE.

Coptis trifolia.

Sarracenia purpurea.

Nemopanthus fascicularis.

Potentilla palustris.

Viburnum cassinoides.

Cassandra calyculata.

Vaccinium oxycoccus.

Menyanthes trifoliata.

Alnus serrulata.

Arethusa bulbosa.

Habenaria orbiculata.

Wood

Pogonia ophioglossoides.

Smilacina trifolia.

Calla palustris.

Peltandra undulata.

Scheuchzeria palustris.

Carex canescens.

Carex debilis.

Carex trisperma.

Eriophorum virginicum album.

Rhynchospora alba.

Glyeeria canadensis,

wardia virginica.

OTHER PLANTS NOT FOUND NEAR SANDUSKY, BUT

SAID TO GROW IN TWO OR MORE OF THE
COUNTIES OF OHIO THAT BORDER

ON LAKE ERIE.

Adlumia cirrhosa.

Corydalis glauea.

Stylophorum diphyllum.

Viola canadensis.

Viola hastata.

Viola rotundifolia.

Acer spicatum.

Polygala polygama.

Astragalus cooperi.

Prunus pennsylvanica.

Waldsteinia fragarioides.

Ribes oxyacanthoides.

Ribes rubrum subglandulosum.

Saxifraga virginiensis.

Oenothera biennis grandiflora.

Aralia hispida.

Diervilla trifida.

Lonicera ciliata.

Cornus canadensis.

Antennaria margaritacea.

Aster patens.

Cacalia suaveolens.

Hieracium venosum.

Polymnia uvedalia.

Solidago squarrosa.

Solidago uliginosa.

Pyrola secunda.

Rhododendron nudiflorum.

Vaccinium stamineum.

Monotropa hypopitys.

Phlox maculata.

Cynoglossum virginitum.

Melampyrum americanum.
Pentstcmon laevigatus digitalis.

Veronica americana.

Rumex salicifolius.

Myrica asplenifolia.

Alnus incana.

Betula lutea.

Cypripedium parviflorum.

Pogonia verticillata.

Spiranthes latifolia..

Smilax glauea.

Uvularia perfoliata.
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Veratrum viride* Larix americana.

Carex umbellata. Asplenium trichomanes.

Cyperus erythrorhizos. Ophioglossum vulgatum.

Milium effusum. Phegopteris polypodioides.

Woodsia obtusa.

EXTINCT SPECIES.

The only plant no longer found in the county, but
known to have formerly grown in considerable quantity,

is the Pitcher Plant, Sarracenia purpurea Mr. W. H.
Todd remembers that this used to grow in the old

huckleberry swamp near Axtell, in the eastern part of

the county. This swamp of a hundred acres extent, is

said to have produced yearly hundreds of bushels of

blueberries, and a hundred bushels or so of cranberries.

About 1856 a fire started in the muck, which lasted for

a year, burning in places to a depth of four to six feet.

This and drainage killed all the cranberries and nearly

all the blueberries, and, how many other species, no
body will ever know. It is now overgrown with a
dense tangle of blackberry bushes interspersed with
aspen and soft maple ; the soil too light to be of much
account. Had the original swamp been preserved, it

would now be valuable for the berries it would produce.

Only after repeated visits and prolonged searching in

this wilderness by several persons, were two surviving

bushes of the swamp blueberry discovered. Cran-

berries, which formerly grew also in a swamp near

Berlin Heights, are now confined to a few square yards

of ground, along a road near Milan.

Poison sumach formerly grew in the Axtell swamp.
It is now all but extinct in the county. Leatherwood
formerly abounded on Beecher's flats along the west
branch of the Vermillion River. A single specimen re-

mains, probably the only one in the county. A sedge

collected on Cedar Point several years ago, and called

by Prof. Wheeler, Cyperus Houghtonii, was afterward

lost and so is not included in our catalogue. Likewise
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we omit Strawberry Blite, Chenopodium capitatum,

seen on Green Island in 1892, but not collected, and
Hedeoraa hispida, given in a list of plants, analyzed in

the eastern part of Erie county by Josephine Fish, a

number of years ago. The last has been found in

Lorain County by Prof. Kelsey, but perhaps is not in-

digenous to Ohio.

FOREST TREES.

Most of the land of Erie county is now under cul-

tivation. Much of it was treeless when the earliest

settlements were made. Nevertheless, it supports a
greater variety of trees than do most of the counties of

Ohio, greater, perhaps, than any similar area farther

north in America. Birch, alder and tamarack, which
grow farther east in Ohio, are lacking in Erie county,

but it has ten kinds of oak, six of hickory, five of ash,

four of maple, four of poplar, four of willow, three of

thorn, two of elm, two of ironwood, two of wild crab,

and one each of black cherry, chokecherry, plum, june-

berry, basswood, box elder, buckej^e, staghorn sumach,

papaw, tulip, cucumber, red-bud, locust, coffee-tree,

dogwood, pepperidge, sassafras, mulberry, hackberry,

buttonwood, beach, chestnut, walnut, butternut, hem-
lock, cedar and pine. Besides these, there are several

cultivated kinds that have become naturalized. The
distribution is given in the catalogue, where the names
may be found by referring to the index. Erie county

has five times as many native trees as the whole of

Great Britain.

THE CATALOGUE.

The catalogue that follows gives the names of the

phenogams and vascular cryptogams in the her-

barium of the Sandusky high school which have been

collected in the region shown on the accompanying
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map, i. e. Erie county, and the islands of Ottawa
county, with the eastern portion of the peninsula, ex-

tending as far west as Port Clinton. Specimens of all

the species and varieties have been examined by Prof.

C, F. Wheeler, of Michigan, to whom I am indebted

also for assistance in the determination of my earlier

collections of Cyperaceae and Naiadacas, as well as of

many puzzling forms found since.

Furthermore, a collection of most of the rarer

species has been deposited in the Gray Herbarium,

Cambridge, Mass., and another set in the Ohio State

Herbarium, at the University at Columbus, and at both

places botanists have examined them to see if there

were errors in the identification.

To Dr. Erwin F. Smith, of Washington, I am also

indebted for valuable suggestions and assistance.

In a region where so many rare native species

occur one would expect to find some exotic plants

thriving, better than in most places in this latitude.

As in the Philippine Islands where it has been intro-

duced, so also4n Sandusky, the tomato grows wild,

coming up like a weed in many places, but especially

along the bay shore, where it ripens its fruit year after

year. It is difficult in some cases to say whether a

species is naturalized or not. Oats grow on the shores

of the islands, as well as about the docks in Sandusky,

and along roads, but herbs of which all the specimens

found have probably sprung directly from the seeds of

cultivated plants, are not included in the catalogue. A
watermelon vine with fruit was found on the shore of

Cedar Point, and this and muskmelon, squash and

pumpkin, on waste ground in Sandusky near the Bay.

Peanuts, which are raised in small quantities by many
people in and near Sandusky, have been found sponta-

neous in two places in the city. Snapdragon, gilli-

flower, candytuft, common honesty, petunia, and

others, have been found growing in waste places, but



34 * SANDUSKY FLORA.

are excluded from the catalogue under the rule given

above. On the other hand plants that are never culti-

vated in this region are included, even if merely

adventive.

In nomenclature I have, in the main, followed the

Index Kewensis, giving in parenthesis the names used

in the sixth edition of Gray's Manual, in the few cases

where those differ materially from the names of the

Kew Index. Names of species not native to this

part of the world, are printed in italics. An asterisk

indicates that the species is at present known to grow
in few, if any places in Ohio, except in the neighbor-

hood of Sandusky.

Relative abundance is expressed by the following

terms in the order named ; rare, scarce, infrequent, fre-

quent, common, abundant. When standing alone or

coming first, they refer to Erie county as a whole.
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CATALOGUE,

PTERIDOPHYTA.

OPHIOGLOSSACE/E.

BOTRYCHIUM, Swartz.

B. ternatum, Swartz.

Eastern Milan, Berlin, Florence, Vermillion; in-

frequent. Varies greatly.

B. yirginianum, Swartz.

Frequent. Put-in-Bay.

FILICES.

ADIANTUn, L.

A. pedatum, L. Maiden-hair Fern.

Common. Not on the Islands.

ASPIDIUM, Swartz.

A. acrostichoides, Swartz. Shield Fern.

Scarce in Perkins. Common on high banks of

Huron and Vermillion Rivers.

A. Cristatum, Swartz.

Vermillion River bottoms, Florence; rare.

A. GOLDIANUM, Hook.
Florence and Kromer's woods, Perkins; scarce.

A. marginale, Swartz.

Common on steep river banks.

A. noveboracense, Swartz.

Infrequent.
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A. spinulosum, Swartz.

Frequent in rich woods.

A. SPINULOSUM INTERMEDIUM, D. C. Eaton.

Frequent. Neither this nor the species seen on

Peninsula or Islands.

A. thelypteris, Swartz.

Common.

ASPLENIUM, L. Spleenwort.

A. ANGUSTIFOLIUM, Michx.

Infrequent.

A. EBENEUM.
Common in Furnace woods, Vermillion, "Cedar
Point," J. R. Schacht.

A. filix-foemina, Bernh.

Common. Not on Peninsula or Islands.

A. THELYPTEROIDES , MicllX.

Perkins and Florence ; scarce.

CAriPTOSORUS, Link, Walking fern.

C. rhizophyllus, Link.

On sides of sandstone rocks, Vermillion River,

S. Florence ; on limestone, three places in Mar-
garetta, Catawba, Kelley's sland.

CYST0PTERI5, Bernh, Bladder Fern.

C. bulbipera, Bernh.

Frequent. Islands.

C. fragilis, Bernh.

Common. Kelley's Island.

DICKSONIA, L'Her.

D. PILOSIUSCULA, Willd.

Vermillion River ; frequent. Big woods, Per-

kins ; scarce.

ONOCLEA, L.

O. sensibilis L. Sensitive Fern.
Common. Not on the Islands.
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0. struthiopteris, Hoffman.
Vermillion River bottoms, frequent.

OSMUNDA, L.

O. cinnamomea, L. Cinnamon Fern.

Infrequent; Florence, Milan ''Perkins."

O. CLAYTONIANA, L.

Common in moist woods. Not on Peninsula or

Islands.

O. regalis, L. Flowering Fern.

Infrequent in wet woods.

PELL>EA, Link, Cliff-Brake.

P. ATROPURPUREA, Link.

Sandstone quarry, Furnace woods, Vermillion

;

on limestone, Margaretta, Peninsula, Catawba,
Kelley's Island, Put-in-Bay.

PHEGOPTERIS, Fee, Beech Fern.

P, HEXAGONOPTERA, Fee.

Frequent from the Huron river east.

POLYPODIUH, L., Polypody.

P. YULGARE, L.

Rocky banks of rivers and Kelley's Island;

scarce.

PTERIS, L.

P. aquilina, L., Common Brake.

Frequent.

EQUISETACE/E.

EQUISETUH, LM Horsetail.

E. ARVENSE, L.

Common but not observed on the Islands, except

Kelley's.
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E. laevigatum, Braun.

Frequent, at least in the western part of the
county.

E. limosum, L.

Lake marshes, Huron Tp.

E. LITTORALE, Kuhl.*

Perkins ; rare.

E. pratense, Ehrh.

Frequent.

E. robustum, Braun,
Common, apparently entirely supplanting E.
hyemale. Put-in-Bay and Kelley's Island but no
others

E. variegatum, Schleicher,*

Cedar Point and elsewhere ; rare.

LYCOPODIACE/E.
LYCOPODIUn, L., Club Moss.

L. complanatum, L. Ground-Pine.

East fork of Vermillion River ; rare.

L. DENDROIDEUM, Michx.

East of Milan ; rare.

L. lucidulum, Michx.

Quarry in Furnace woods, Vermillion ; rare.

Each of the three kinds of club-moss has been

found in but a single spot, and of the last two,
only a few specimens. •
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GYMNOSPERM/E.
CONIFER/E,
JUNIPERUS, L.

J. COMMUNIS, L.

Mr. Latham's woods, Catawba; very rare.

J. virginiana, L., Red Cedar.

Frequent in dry soil in various parts of Erie and
Ottawa counties. Formerly abundant on the

islands where its wood was one of the first

sources of income to the early settlers. Many
stumps two feet or more in diameter still remain

on Kelley's Island, though they are being used

for kindling and for boat knees. The trees grew
in the thin soil overlying the limestone, and so

the roots following the level surface of the rock

were given off from the trunk at a right angle.

Having greater strength than an artificial joint

and great durability sections of these stumps

make excellent knees for small boats. Large

cedars grew formerly also on Cedar Point where

small ones are common now.

PINUS, Tourn.

P. strobus, L. White Pine.

Cedar Point and Vermillion River. Both this

and Red Cedar grew once where Sandusky Bay is

now. .

TAXUS, Tourn.

T. canadensis, Willd. American Yew. Ground
Hemlock.
Shores of Islands and Vermillion River ; infre-

quent.
TSUQA, Carriere.

T. canadensis; Carr. Hemlock.
Common along the Old Woman Creek at Berlin

Heights and along the Vermillion River.
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MONOCOTYLEDONES.
TYPHACE^E.

SPARGANIUM, Tourn, Bur reed.

S. androcladum. Engelm.

Lake marshes. Middle Bass.

S. eurycarpum, Engelm.
Lake marshes. Middle Bass.

S. simplex, Huds.

Southern Florence, Shinrock.

TYPHA, Tourn.

T. AUGUSTIFOLIA, L.

Castalia stream, Portage River and North Bass;

scarce.

T. latifolia, L. Common Cat-tail.

Common.

NAIADACEAE,

NAIAS, L., Naiad.

N. flexilis, Rostk, and Schmidt.

Common.
N. flexilis robusta, Morong.*

Infrequent.

N. GRACILLIMA, A. Br.*

"Portage River" A. J. Pieters.

POTAMOGETON, Tourn. Pond weed.

P. amplifolius, Tuckerm, Deep water; infrequent.

P. foliosus, Raf.

East Harbor, Put-in-bay, North Bass ; mostly in

shallow water.

P' foliosus niagarensis, (Tuckerm.) Morong.*
North Bass and small streams in Erie County,
especially Mills Creek.
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P. friesii, Rupr.*

Sandusky Bay, Put-in-Bay ; infrequent.

P. heterophyllus, Schreb.*

Frequent; especially the variety longipeduncula-
tus. The variety tnaximus occurs at North Bass.

P. hillii, Morong.*
East Harbor ; rare.

P. interruptus, Kitaibel.*

Sandusky Bay, Put-in-Bay ; rare.

P. lonchites, Tuckerm.
Common.

P. lucens, L.*

Frequent.

P. NATANS, L.

Common, as is also the so called variety, prolixus.

P. PECTINATUS. L.

Abundant-

P. PERFOLIATUS. L.

Frequent.

P. perfoliatus richardsonii A. Bennett.

Abundant.

P. PRAELONGUS, Wulf.*

Sandusky Bay, August Guenther. Perhaps its

habit of withdrawing beneath the water, as
soon as its fruit is set, has prevented us from find-

ing much of it.

P. pusillus, L.*

Infrequent.

P. robbinsii, Oakes.

Sandusky Bay ; scarce.

P. zizii, Roth.*

Sandusky Bay ; scarce.

P. ZOSTERiEFOLIUS, Schum.

Common.

TRIGLOCHIN, L. Arrow Grass.

T. PALUSTRE, L.*

Castalia Sporting Club grounds; rare.
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ZANNICHELLIA, Mitchell, Horned Pond-Weed.

Z. PALUSTRIS.

The "variety" pedunculata grows, or did grow
in one of the rivulets flowing from the Blue Hole,
Castalia; rare.

ALISMACE^E.

ALISIIA, L. Water-Plantain.

A. PLANTAGO, L.

Common.

LOPHOTOCARPUS, T. Durand.

L. calycinus, (Engelm) J. G. Smith.*

In a small pond bordering the southern

boundary of Sandusky.

SAGITTARIA, L. Arrow-Head.

S. ARIFOLIA, Nlltt.

Oxford, Danbury ; scarce.

S. GRAMINEA, Michx.*

Sandusky Bay. "East Harbor," A. J. Pieters.

S. latifolia, Willd. ( S. variabilis, Engelm.

)

Common and variable.

S. rigida, Pursh. ( S. heterophylla, Pursh.

)

Sandusky Bay, Put-in-Bay, Harbors ; frequent.

In deeper water than the last.

HYDROCHARIDACE^E.

ELODEA, Hichx. Water Weed.

E. CANADENSIS, Michx.

Common. Kelley's Island, Put-in-Bay. Filling

the cove east of Sandusky so as to make it

difficult to row a boat there.
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VALLISNERIA, L. Tape-Grass, Eel-Grass.

V. SPIRALIS, L.

Common.

QRAniNE/E.

AGROPYRON, Qaert.

A. caninum, Beauv.*

Berlin Heights ; rare.

A. glaucum, R. & S.*

L. S. & M. S. Ry., Sandusky; scarce.

A. repens, Beauv. Couch-Grass, Quitch-Grass.

Infrequent. Kelley's Island.

AGROSTIS, L. Bent-Grass.

A. ALBA, L.

Common, as is the variety vulgaris, Red Top.

A. perennans, Tuckerm, Thin-Grass.

Frequent.

A. scabra, Willd. Hair-Grass.

Infrequent. Put-in. Bay, Middle Bass.

ALOPECURUS, L. Foxtail Grass.

A. GENICULATUS ARISTULATUS, Torr.

Islands, Peninsula and Milan; rare in Erie

county.

AMriOPHILA, Host.

A. arundinacea, Host. Sea Sand-Reed.

Cedar Point and Marblehead Sand Spit.

ANDROPOGON, L. Beard Grass.

A. provincialis, Lam. (A. furcatus, Muhl.)

Frequent.

A. scoparius, Michx.

Frequent. Not observed in Ottawa county.
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ARISTIDA, L. Triple-awned Grass.

A. GRACILIS, Ell.*

Unplowed prairie, Perkins.

A. PURPURASCENS, Poir.*

Roadside, Joseph Smith's, Perkins.

ASPERELLA, Humb. Bottle brush Gress.

A. hystrix, Humb*
Common.

BOUTELOUA, Lag. Muskit-Grass.

B. racemosa, Lag.

Castalia cemetery and southwest, Marblehead
;

dry ground ; scarce.

Our forms approach the variety aristosa.

BRACHYELYTRUH, Beanv.

B. erectum, Beanv. ( B. aristatum R. & S. )

Frequent.

BROMUS, L. Brome-Grass.

B. CILIATUS, L.

Common. Kelley's Island., Rattlesnake Island.
The variety purgans also common, but not on
the Islands.

B. kalmii, Gray. Wild Chess.

Margaretta Ridge ; rare.

B. racemosus, L. Upright Chess.

Common.
B. secalinus, L Cheat or Chess.

Not so common as the lasi.

B. tectorum, L.

Along Big Four Ry., Sandusky and Castalia
;

elsewhere also, but scarce.

CENCHRUS, L. Hedgehog or Bur-Grass.

C. TRIBULOIDES, L.

Common in sand.
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CHRYSOPOGON, Trin.

C. nutans, Benth, Indian Grass, Wood Grass.

Frequent.

CINNA, L. Wood Reed-Grass.

C. ARUNDINACEA, L.

Frequent.

DACTYL1S, L. Orchard-Grass.

D. glomerata, L.

Frequent.

DANTHONIA, D C. Wild Oat-Grass.

D. SPICATA, A. & S.

Common. Not on Islands, except Put-in-Bay.

DEYEUXIA, Raf.

D. canadensis, Beauv. Blue-Joint Grass.

Frequent. Middle Bass, North Bass.

EATONIA, Raf.

E. obtusata, Gray.*

Infrequent. Margaretta 1 idge, Marblehead,
North Bass, etc.

E. pennsylvanica, Gray.

Frequent. Islands.

E. purpurascens Raf. ( E. dudleyi, Vasey. E . nitida

Nash.

)

Florence, and Furnace woods, Vermillion.

ELEUSINE, Gaertn.

E. indica, Gaertn. Dog's-tail or Wire Grass.

Formerly seldom seen, but now common along
many sandy lanes.

ELYMUS, L. Lyme-Grass, Wild Rye.

E. canadensis, L.

Frequent, especially on sand beaches. Islands.
The so called variety glaucifolius occurs in a
number of places but does not appear at all dis-

tinct.
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E. STRIATUS, Willd.

Infrequent. Kelley's Island. The so called var-

iety villosus was found in Perkins.

E. YIRGINICUS, L
Frequent along streams and shores of the Islands.

ERAQROSTIS, Host.

E. capillaris, Nees.

Willow Point, Margaretta and different parts of

the Peninsula.

E. frankii, Steud.

Perkins, Castalia, Lockwood's woods, Catawba.
E. major, Host.

Abundant.

E. purshii, Schrader.

Common in Erie Co., especially along railroads.

Kelley's Island.

E. reptans, Nees.

Infrequent.

E. SPECTABILIS, Steud.* ( E. PECTINACEA SPECTABILIS,

Gray) Lake sands of Cedar Point, Marble-head
Spit, and Port Clinton; local.

FESTUCA, L. Fescue-Grass.

F. elatior, L. Meadow Fescue.

Common. The variety pratensis common in San-

dusky and along some country roads.

F. nutans, Spreng.

Common. Not noticed on Kelley's sland.

F. TENELLA, Willd.

Marblehead, Cedar Point and east of Milan.

GLYCERIA, R. Br. Manna Grass.

G. FLUITANS, R. Br.

Infrequent. Islands.

G. nervata, Trin.

Common.
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G. pallida, Trin.

Port Clinton ; rare.

HIEROCHLOE, S. Q. Gmel.

H. BOREALIS, R. & S.

"Perkins " Elon House.

HORDEUM, L.

H. jubatum, L. Squirrel-tail Grass.

Common along L. S. & M. S. Ry. in Ottawa Co.
Blue Hole, Castalia. Kelley's Island, where
probably introduced in baled hay. Marblehead.

KOELERIA, Pers.

K. cristata, Pers.*

Catawba, where first found by A. D. Selby.
Margaretta Ridge, Oxford ; also ten miles west of
Toledo.

LEERSIA, Swartz.

L. oryzoides, Swartz. Rice Cut-grass.

Common.
L. virginica, Willd. White Grass.

Common but not noticed on any island except

Kelley's.

LOLIUn, L.

L. perenne, L. Common Darnel, Ray or Rye-Grass.

Sandusky, Soldier's Home, Kelley's Island, Put-in-
Bay ; infrequent. Not noticed until 1897.

MELICA, L. Melic-Grass.

M. diffusa, Pursh.*

Castalia; rare.

MUHLENBERGIA, Schreb. Drop seed Grass.

M. glomerata, Trin.*

West of Castalia ; rare ; also ten miles west of

Toledo.
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M. mexicana, Trin.

Common.
M. schreberi, J. F. Gmel. ( M. diffusa, Schreb.)

Common.
M. sobolifera, Trin.*

Florence, Catawba ; rare.

M. sylvatica, Torr. & Gray.

Perkins, Florence, Middle Bass ; infrequent.

M. willdenowii, Trin.

Vermillion River, Huron, Milan, Perkins, Marga-
retta Ridge; infrequent.

ORYZOPSIS, Michx. Mountain Rice.

O. MELANOCARPA, Muhl.

Margaretta Ridge, Vermillion River, Put-in-Bay
;

rare.

PANICUn, L. Panic-Grass.

P. AGROSTOIDES, Muhl.

Huron, Milan, Oxford, Perkins, North Bass;
local.

P. BARBULATUM, Michx.

Berlin; rare.

P. capillare, L. Old-witch Grass.

Common.
P. CLANDESTINUM, L.

Cedar Point, Perkins, and common along river

channels.

P. columbianum, Scribn.

Castalia, Cedar Point. Formerly called P.

dichotomum.
P. crus-galli, L. Barnyard-Grass.

Abundant.

P. CRUS-GALLI HISPIDUM, Muhl.

Frequent on wet ground about Sandusky Bay
and East Harbor.

P. DEPAUPERATUM, Muhl.

Catawba and high banks of Vermillion River and
Old Woman Creek.
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P. DICHOTOMUM, L.

Common and variable, the so called variety
gracile, found only at Berlin Heights, seeming
most distinct from other forms.

P. flexile, Scribn.

Castalia prairie ; common. Oxford.

P. glabrum, Gaudin. Small Crab-Grass.

Common. North Bass the only island.

P. LATIFOLIUM, L.

Common in Erie County.

P. miliaceum, L. Millet.

Adventive. " Cedar Point," E. Claassen.
Sandusky near the Bay, one specimen growing on
rubbish.

P. proltferum, Lam.
Sandusky, Oxford ; rare.

P. pubescens, Lam.
Common in Erie County.

P. sanguinah, L. Large Crab-Grass.

Abundant.

P. scoparium, Lam.
Oxford, Margaretta, Cedar Point, Port Clinton

;

common.
P. virgatum, L.

Frequent. Kelley's Island. Abundant on sandy
shores of Lake Erie.

PASPALUrl, L.

P. SETACEUM, Michx.

Dell Lindsley's orchard, Perkins, where it has
probably been for many years.

PHALARIS, L.

P. ARUNDINACEA, L.

Cedar Point, Huron, western Margaretta, Middle
Bass ; infrequent. The variety picta Ribbon-
Grass, has become established along some road-
side ditches.

P. canariensis, L. Canary-Grass.

Adventive in Sandusky.
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PHLEUn, L.

P. pratense, L. Timothy.

Abundant.

PHRAQniTES, Trin. Reed.

P. communis, Trin.

Frequent on wet ground. Huron, Castalia. Port

Clinton, Harbors.

POA, L. Meadow-Grass.

P. alsodes, Gray.

Florence ; scarce.

P. annual, L. Low Spear-Grass.

Frequent.

P. compressa, L. Wire-Grass.

Abundant.
P. debilis, Torr.

Furnace woods, Vermillion ; rare.

P. pratensis, L. June Grass. Kentucky Blue-Grass.

Abundant. One specimen has a panicle eleven

inches long.

P. serotina, Ehrhart.

Huron ; rare.

P. sylvestris, Gray.

Parker's Creek, Florence ; rare.

P. trivialis, L.

Shinrock; rare.

SETARIA, Beanv.

S. glauca, Beanv. Foxtail. Pigeon-Grass.

Abundant. The worst weed we have.

S. italica, Beanv. Italian Millet, Hungarian Grass.

Rarely escaped. Middle Bass, North Bass.

S. verticillata, Beanv.

Sandusky near Big Four dock, 1898.

S. viridis, Beanv. Green Foxtail.

Less abundant than S. glauca.
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SPARTINA, Schreb. Marsh Grass.

S. SCHREBERI, J. F. Giuel. ( S. CYNOSUROIDES Willd. )

Fresh-water Cord-Grass.

Frequent. Middle Bass.

SPOROBOLUS, R. Br. Rush-Grass.

S. asper, Kunth.

L. S. & M. S. Ry, east of Sandusky ; rare.

S. cryptandrus, Gray.

Frequent on Cedar Point and several places on

the Peninsula.

S. neglectus, Nash.

Sandusky, Castalia, Plaster Beds.

S. YAGESLEFLORUS, Vasey.

Common. Kelley's and Put-in-Bay the only

Islands.

STIPA, L.

S. spartea, Trim* Porcupine Grass.

In sand ; Cedar Point, Perkins, Bloomingville

cemetery ; rare.

TRIODIA, R. Br.

T. cuprea, Jacq.* Tall Red-Top.

In sand near the road through the woods be-

tween Port Clinton and Catawba ; rare.

TRIPLASIS, Beauv.

T. purpurea, Chapm. Sand-Grass.

Frequent on all sandy shores of Lake Erie; in

places abundant. Kelley's Island.

ZIZANIA, L.

Z. aquatica, L. Indian Rice. Water Oats.

Abundant in shallow parts of Sandusky Bay, the

Harbors, etc. Middle Bass.
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CYPERACE/E.

CAREX, L., Sedge.

C. ALBICANS, Willd.*

Put-in-Bay ; rare.

C. ALBURSINA, Sheldon, (C. LAXIFLORA LATIFOLIA
Boott.)

Frequent. Kelley's Island.

C. aquatilis, Ward.

Huron, Cedar Point, Put-in-Bay ; scarce.

C. ARCTATA, Boott.

Florence, Berlin, Oxford; rare.

C. aurea, Nutt.*

One vigorous plant growing on a stump that

stands in a stream near the Blue Hole, Castalia.

C. bicknellii, Britton ( C. straminea crawei, Boott.)

Berlin Heights ; rare.

C. bromoides, Schkuhr.

Florence, Berlin Heights, Milan ; local.

C. careyana, Torr.

Beecher's flats, Vermillion River; rare.

C. cephaloidea, Dewey.
Frequent.

C. CEPHALOPHORA, Muhl.

More frequent than the last. Bass Islands.

C. communis, Bailey.

Florence, Margaretta Ridge ; scarce.

C. communis wheeleri, Bailey.*

Vermillion River, Florence ; rare.

C. conjuncta, Boott.

Florence, Berlin, Perkins; scarce.

C. crawei, Dewey.*

.
Castalia prairie, Marblehead; local.

C. crinita, Lam.
Frequent from the Huron River east, especially in

Berlin.
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C. dayisii, Schwein & Torr.

Shinrock, Perkins, Port Clinton, Kelley's Island
;

infrequent.

C. digitalis, Willd.

Common in Florence; frequent in Vermillion,

Berlin and Milan.

C. digitalis copulata, Bailey.

Florence, Berlin, Milan ; frequent.

C. EBURNEA, Boott.*

Kelley's Island. Put-in-Bay ; rare.

C. filiformis, L.

Frequent ?

C. fcenea perplexa, Bailey.*

Furnace woods, Vermillion ; rare.

C. fusca, All.

Throughout Erie Co; infrequent.

C. glaucodea, Tuckerm.

Vermillion, Berlin, Milan; infrequent.

C. gracillima, Schwein.

Frequent in Erie Co.

C. GRANULARIS, Muhl.

Frequent. Kelley's Island.

C. GRANULARIS HALEANA, Porter.* (C. HALEANA, Olney)

Florence, Castalia, Groton; infrequent.

The Groton specimens have very broad leaves.

C. grayii, Carey.

Huron, Milan and east ; infrequent.

C. grisea, Wahl.

Rather frequent.

C. hitchcockiana, Dewey.
Florence ; scarce.

C. HYSTERICINA, Muhl.

Common. Put-in-Bay and Middle Bass the only
islands.

C. interior, Bailey,*

Castalia; rare.

C. intumescens, Rudge.

Berlin, Vermillion, Florence; infrequent.
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C. jamesii, Schwein.

Berlin ; rare. Florence ; infrequent.

C. LANUGINOSA, MictlX. ( C. FILIFORMIS LATIFOLIA,

Boeckl.

)

Frequent. Putin-Bay.

C. laxiculmis, Schwein.

Florence, Vermillion, Milan ; infrequent.

C. laxiflora, Lam.
Frequent. Kelleys Island.

C. laxiflora patulifolia, Carey,

Florence, Berlin, Huron; infrequent.

C. laxiflora striatula, Carey.

Common.
C. laxiflora varians, Bailey.

Common. Kelley's the only island.

C. lupulina, Muhl.

Common. The so-called variety hedunculata
occurs in Florence.

C. lurida, Wahl.
Frequent. Hybrids of this and the last occur in

Florence and Berlin.

C. monile, Tuckerm.

Vermillion, Berlin, Kimball; scarce.

C. muhlenbergii, Schkuhr.*

Cedar Point ; frequent.

C. muhlenbergii enervis, Boott.

Catawba; rare.

C. muricata, L.

Furnace woods, Vermillion; rare.

C. muskingumensis, Schwein.*

Catawba ; rare.

C. oligocarpa, Schkuhr.

Prout's, Shinrock, Vermillion, Florence : in-

frequent.

C. pallescens.

Berlin Heights and Florence ; rare.

C. PEDUNCULATA, Muhl.

Steep banks of Vermillion River, Florence; rare.
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C. pennsylyanica, Lam.
Abundant. Put-in-Bay the only island.

C. PLANTAGINEA, Lam.
Steep banks of Vermillion River and tributaries

in southern Florence; infrequent.

C. platyphylla, Carey.

High banks, Vermillion River, Florence; rare.

C. prasina, Wahl.
Infrequent.

C. PSEUDO-CYPERUS AMERICANA, Hochst. (C. COMOSA,

Boott.)

Islands, Cedar Point, Castalia, South Florence;

local.

C. pubescens, Muhl.

Frequent, especially in Florence.

C. richardsonii, R. Br.*

Castalia cemetery ; rare.

C. riparia, Curtis.

Infrequent.

C. rosea, Schkuhr.

Common. Middle Bass the only island.

C. rosea radiata, Dewey.
Florence; rare.

C. sartwelliana, Olney.* ( C. sartwellii, Dewey.

)

Castalia ; scarce. Huron, Cedar Point ; rare.

C. scabrata, Schwein.

Springy banks of Vermillion River ; rare.

C. scoparia, Schkuhr.

Common. Not on the Islands.

C. setacea, Dewey.
Oxford ; rare or else taken for C. vulpinoidea.

C. shortiana, Dewey.
Perkins, Castalia, Berlin and common in Milan.

C. siccata, Dewey.*
Perrin's, Milan ; Margaretta Ridge ; rare.

C. SPARGANIOIDES, Muhl.

Frequent, Kelley's Island. Rattlesnake.
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C. SQUARROSA, L.

Frequent.

C. stenolepis, Torr.

Common, especially near Sandusky. Middle
Bass the only island.

C. sterilis, Schkuhr.

Castalia ; rare.

C. STERILIS CEPHALANTHA, Bailey.

Tisdell's, Vermillion ; rare.

C. stipata, Muhl.

Common.
C. STRAMINEA, Willd.

Infrequent.

C. STRAMINEA BREVIOR, Dewey.* (C. FESTUCACEA,
Schkuhr.

)

Marblehead, Johnson's Island, Kelley's, Green.
C. straminea mirabilis. Tuckerm.

Huron, Milan and east ; rare.

C. stricta, Lam.
Scarce.

C. stricta decora, Bailey.* (C. haydenii, Dewey.)
Kimball ; rare.

C. tenella, Schkuhr.

Vermillion River flat, Florence ; one place.

C. TEReTiuscuLA, Gooden.

Castalia ; scarce.

C. tetanica, Schkuhr.

Castalia prairie ; frequent.

C. tetanica meadii, Bailey.*

Castalia prairie.

C. tetanica woodii, Bailey.

Huron and southern Florence in woods. Differs

from the species in habitat and appearance.

C. torta, Boott.

infrequent. One specimen considered a hybrid
of this and C. crinita.
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C. trxbuloides, Wahl.
Frequent, especially the variety turhata. North

Bass.

C- tribuloides cristata, Bailey.

Common. North Bass the only island.

C. tribuloides reducta, Bailey.*

Florence and Huron ; rare.

C. triceps hirsuta, Bailey.

Frequent.

C TRICHOCARPA, Muhl.
Huron River, Milan. The variety imberbis

grows in Florence. Both scarce.

C. TRICHOCARPA ARISTATA, Bailey.*

Huron, Castalia ; infrequent.

C. typhinoides, Schwein.

East Berlin ; local. ,

C. TUCKERMANNI, Boott.

Infrequent.

C. UTRICULATA, Boott.

Blair Creek, Florence ; rare. The so-called

variety minor at Tisdell's, Vermillion ; rare.

C. varia, Muhl.

Frequent.

C. virescens, Muhl.

Oxford, Huron and east; common.
C. virescens costata, Dewey.

Berlin Heights and east ; infrequent.

C. viridula, Michx.* ( C. flava viridula, Bailey.)

Castalia prairie ; local.

C. vulpinoidea, Michx.

Common.
C. wildenowii, Schkuhr.

Florence; rare.

CLADIUM, P. Br. Twig-Rush.

C. triglomeratum, Nees. (C. mariscoides, Torr.)

Perkins, "Castalia," E. Claassen.
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CYPERUS, L. Galingale.

C. diandrus, Torr.

Frequent. Islands. The so-called variety cast-

aneus on Cedar Point.

C. ESCULENTUS, L.

Frequent in cultivated ground.
C. filiculmis, Vahl, (Makiscus glomeratus, Barton.)

Rather frequent in sand.

C. flavescens, L.*

Frankinberg's pasture, south-eastern Florence.

C. michauxianus, Schult, (C. speciosus, Vahl.)

About Sandusky Bay ; scarce.

C. refractus, Engelm.*

East branch, Vermillion River; one specimen.

C. schweinitzii, Torr. .

Cedar Point ; common. Port Clinton.

C. strigosus, L.

Common and variable. Abundant in many
pastures. One specimen over three feet tall has
primary rays 8 inches long, secondary rays 2Y2
inches, spikelets nearly 1 inch.

DUL1CHIUM, Pers.

D. spathaceum, Pers.

Perkins, Milan, Cedar Point; local.

ELEOCHARIS, R. Br. Spike-Rush.

E. acicularis, R. Br.

Castalia and borders of marshes connected with
Lake Erie ; frequent. Bass Islands.

E. acuminata, Nees.* (E. compressa, Sullivant.

)

Sandusky, Cedar Point, Huron, Marblehead

;

scarce.

E. ENGELMANNI, Steud.*

North of TisdelPs, Vermillion ; rare.

E. INTERMEDIA, Schult.

Cedar Point, Johnson's Island, Marblehead,
Bass Islands; frequent.
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E. oyata, R. Br.

Frequent. Kelley's Island. North Bass.

E. palustris, R. Br.

Frequent.

E. palustris glaucescens, Gray.

Frequent. Put-in-Bay.

E. palustris vigens, Bailey.*

Sandusky Bay; in water several feet deep.

E. tenuis. Schult.

Infrequent.

ERIOPHORUrt, L. Cotton Grass.

E. POLYSTACHYON, L.

"Huron River" Henry Schoepfle.

FIHBRISTYLIS, Vahl.

F. AUTUMNAL1S, R. & S.

A little bog near the Cedar Point light house.

F. capillaris, Gray.*

In sand, south Perkins and east of Milan ; local.

RYNCHOSPORA, Vahl. Beak-Rush.

R. capillacea, Torr.

Prairie along L. E. & W. Ry. , west of Castalia
;

local.

R. cymosa, Nutt.*

East of Milan ; local.

R. GLOMERATA, Vahl.*

East of Milan ; local. Also ten miles west of

Toledo.

SCIRPUS, L. Bulrush.

S. ATROVIRENS.

Common.
S. erectus, Poir.* (S. debilis, Pursh.)

Along shore of East Harbor west of Lakeside.
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S. eriophorum, Michx. ( Eriophorum cyperinum, L.)

Frequent. The variety laxum occurs in Florence,

Milan, and, probably, elsewhere.

S. lacustris, L. Great Bulrush.

Common. Extensively used in the vineyards for

tying up the vines.

S. lineatus, Michx. ( Eriophorum lineatum, Benth &
Hook.)
Frequent. Kelley's Island. North Bass.

S. maritimus, L. (S. fluviatilis, Gray.) River Club-

Rush.

Common in the marshes east of Sandusky and in

the East Harbor ; elsewhere infrequent. Put-in-
Bay.

S. polyphyllus, Vahl.

Frequent. Middle Bass.

S. pungens, Yahl.

Common, especially about Sandusky Bay and
Lake Erie.

S. SYLYATICUS, L.*

"Pond near U. S. Fish Hatchery, Put-in-Bay."
A. J. Pieters.

S. torreyi, Olney.*

North side of East Harbor ; rare.

SCLERIA, Berg. Nut Rush.

S. PAUCIFLORA, Muhl.*

East of Milan ; local. Also ten miles west of
Toledo.

S. TRIGLOMERATA, Michx.*

East of Milan; local. Also ten miles west of
Toledo.

ARACE^E.
ACORUS, L. Sweet Flag.

A. CALAMUS, L.

Frequent. Abundant near Port Clinton. Put-in-
Bay. "Kelley's Island."
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ARIS^EMA, Mart.

A. dracontium, Schott. Green Dragon, Dragon-root.

Scarce.

A. triphyllum, Schott. Indian Turnip.

Common.

SYHPLOCARPUS, Salisb. Skunk Cabbage.

S. FOETIDUS, Nutt.

Infrequent.

LEMNACE>£.

LEMNA, L. Duck-weed, Duck's-raeat.

L. MINOR, L.

Common at Castalia and on still water connected

with Lake Erie. Islands.

L. polyrrhiza, L. (Spirodela polyrrhiza, Schleid.)

Common on still water connected with the Lake.

Florence.

L. trisulca, L.

Castalia and still waters connected with the

Lake; infrequent- Put-in-Bay.

WOLFFIA, Workel.

W. Columbiana, Karsten.

Mouth of Old Woman Creek, Pipe Creek, Put-in-

Bay ; local.

COMHELINACE^.
TRADESCANTIA, L. Spiderwort.

T. yirginiana, L.

Frequent, especially on Cedar Point.

T. yirginiana occidentals, Britton.

B. & O. Ry. seven miles south of depot ; rare.
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PONTEDERIACE/E.

HETERANTHERA, Ruiz & Pav. Mud Plantain.

H. GRAMINEA, Vahl.

Common in Stillwater connected with Lake Erie.

PONTEDERIA, L. Pickerel-weed.

P. CORDATA, L.

Frequent in shallow water connected with Lake
Erie.

JUNCACE/E.

JUNCUS, L. Rush. Bog-Rush.

J. ACUMINATUS, Michx.

Florence ; rare.

T. alpinus insignis, Fries.

Castalia, Oxford, shores of Lake Erie; frequent.

Kelley's Island.

J. balticus jlittoralis, Engelm.

Castalia, Cedar Point, Marblehead sand spit;

locally abundant.

J. bufonius, L.

Sandusky near B. & O. and L. S. & M. S. Ry ?s;

rare.

J. CANADENSIS.

Shinrock and Sandusky where the so-called va-

riety longicaudatus grows.

J, CANADENSIS BRACHYCEPHALUS, Engelm.

Castalia, Willow Point, Sandy Beach.

J. effusus, L. Common or Soft Rush.

Frequent. North Bass.

J. MARGINATUS, Rostk.

Berlin, Vermillion, east of Milan ; infrequent.

J. nodosus, L.

Frequent.
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J. NODOSUS MEGACEPHALUS, ToiT.

Frequent. Islands.

J. scirpoides, Lam.*
Oxford, southern Perkins, Vermillion ; infrequent.

J. tenvis, Willd.

Common.

LUZULA, D C. Wood-Rush.

L. CAMPESTRIS, D C.

Frequent, especially in Milan.

L. VERNALIS, D C.

Vermillion River, Chapelle Creek ; scarce.

LILIACE/E.

ALETRIS, L.

' A. FARINOSA, L.*

Perrin's, Milan and Joseph Smith's, Perkins; rare

ALLIUil, L.

A. canadense, L. Wild Garlic.

Infrequent. Kelley's Island.

A. cernuum, Roth. Wild Onion.

Common on the Islands, Peninsula, and at

Castalia.

A. tricoccum, Ait. Wild Leek.

Islands, Peninsula, Florence; infrequent,

ASPARAGUS, L.

A. officinalis, L. Garden Asparagus.

Escaped in many places. Islands.

CAriASSIA, Lindl.

C. fraseri, Torr. Wild Hyacinth.

Infrequent, but occurs on eight islands and in

eight townships.
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CHAHAELIRlUn. Willd.

C. carolinianum, Willd. Blazing-Star.

Southern Perkins, Margaretta Ridge, east of

Milan, Berlin Heights ; rare.

DISPORUM, Salisb.

D. LANUGINOSUM, Nichols.

Florence, Berlin ; scarce.

ERYTHRONIUn, L.

E. albidum, Nutt. White Dog's-tooth Violet.

A weed in vineyards west of Sandusky.
Common on Huron River bottoms, Infrequent
or rare in other parts of the county.

Johnson's Island, Kelley's, Rattlesnake, Port
Clinton.

E. americanum, Ker. Yellow Adder 's-tongue.

Common.
HEMEROCALLIS, L.

H. fulva, L.

Roadsides ; infrequent. North Bass.

LiLIUM, L.

L, canadense, L. Wild Yellow Lily.

Infrequent. Kelley's, Island.

L. philadelphicum, L. Wild Orangered Lily. Wood
Lily;

Scarce.

L. superbum, L. Turk's-cap Lily.

Milan, Florence, Vermillion; rare. Mr. Haise of

Florence found "several years ago a lily with
forty or fifty flowers."

HAIANTHEMUn, Wigg.

M. convallaria, Wigg. (M. canadense, Desf. ) False

Lily-of-the-valley.

Cedar Point and high banks of Old Woman
Creek, Chapelle Creek and Vermillion River

;

infrequent.
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MEDEOLA, L. Indian Cucumber-root.

M. VIRGINICA, L.

Florence, Berlin, Milan, Perkins ; scarce.

OAKESIA, Watson.

0. sessilifolia, Watson.

Florence ; rare.

ORNITHOQALUM, L. Star-of-Bethlehem.

0. utnbellatum L.

Perkins, Sandusky, Put-in-Bay; rare.

P0LYQ0NATUH, Adans.

P. biflorum, Ell. Smaller Solomon's Seal.

Common.
P. giganteum, Dietrich. Great Solomon's Seal.

Common.

SMILACINA, Desf. False Solomon's Seal.

S. racemosa, Desf. False Spikenard.

Common.
S. stellata, Desf.

Common ; less so on the mainland than the

preceding.

SfllLAX, L. Greenbrier.

S. ECIRRHATA, Watson.

Perkins, Groton, Catawba, Kelley's Island; scarce.

S. herbacea, L. Carrion-Flower.

Common.
S. hispida, Mnhl.

Frequent. Islands.

S. rotundifolia, L. Horse-brier.

Infrequent. Put-in-Bay.

The "variety" crenulata S. & H. found at

ChapeUe Creek.

TRILLIUM, L. Wake Robin.

T. ERECTUM, L.

Common.
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T. GRANDIFLORUM, Salisb.

Common.
T. SESSILE, L.

Vermillion River flats ; frequent.

UVULARIA, L. Bellwort.

U. GRANDIFLORA.
Infrequent. Islands.

ZYQADENUS, flichx.

Z. ELEGANS, Pursh.*

Marblehead; rare.

AMARYLLIDACE/E.

HYPOXIS, L. Star Grass.

H. ERECTA, L.

Infrequent.

DIOSCOREACE/E.

DIOSCOREA, L. Yam.

D. villosa, L. Wild Yam -root.

Frequent. Kelley's Island, Put-in-Bay.

IRIDACE/E.

IRIS, L. Flower-de-Luce.

[I. cristata, Ait, Crested Dwarf Iris.

Our specimens of this rare plant were collected

along the Vermillion River in what was said to

be Erie County, but the spot proves to be a few

yards south of the line. Eli Beecher, who owns
the adjacent flats in Erie County, says he has

seen it there.
]
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I. versicolor, L. Larger Blue Flag.

Frequent. Islands.

SISYRlNCHIUn, L. Blue-eyed Grass.

S. ANGUSTIFOLIUM, Mill.

Infrequent.

S. graminoides, BicknelL

Infrequent. .

ORCHSDACE/E.

APLECTRUn, Torr. Putty-Root. Adam-and-Eve.

A. HfEMALE, Torr.

Rare. Puckrin's woods, Perkins.
"Smith's, Perkins,'' Ross Ransom. "Cedar Point,'''

Claassen and Krebs. " Marblehead, " Gertrude
Johnson. "Vermillion," Otto Todd. "Formerly
considerable near the quarry on west branch of

Vermillion River," Eli Beecher.

CALOPOGON, R. Br.

C. PULCHELLUS, R.. Br.

South-west of Castalia
; rare. Seen only in 1895.

CORALLORH1ZA, Haller. Coral root.

C. MULTIFLORA, Nutt.
Florence, Huron, Catawba ; rare.

C. ODONTORHIZA, Nutt.

Blair Creek, Florence; Graham's woods, Huron;
Smith's woods, Perkins ; rare.

. CYPRIPEDIUM, L. Lady's Slipper. Moccason-flower.

C, candidum, Muhl.* Small White Lady's Slipper.

Along a railroad near Castalia ; locally common.

C. pubescens, Willd. Larger yellow Lady's Slipper.

In seven townships, but rare.

C. spectabile, Salisb. Showy Lady's Slipper.

One spot on high, wet, shale bank of east branch,
VermiUion River. An orchid found by Job Fish
"about 1859, the most beautiful wild flower" he
" ever found" was probably of this species.
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GOODYERA, R. Br. Rattlesnake-Plantain.

G. PUBESCENS, R Br.

Florence, Berlin, Milan, Oxford, Perkins ; scarce.

HABENARIA, Willd. Rein Orchis.

H. BRACTEATA, R. Br.

In five townships ; rare.

H. herbiola, R. Br. (H. virescens, Spreng.)

In five townships ; rare.

H. hookeriana, Torr.

'•Margaretta Ridge," Henry Schoepfle ; one
plant.

H. lacera R. Br. Ragged Fringed-Orchis.

Perkins, Milan, Vermillion ; rare.

H. psycodes, Gray. Purple Fringed-Orchis.

Florence, Milan, "Cedar Point," Leslie Stair:

rare.

H. TRIDENTATA, Hook.

East of Milan ; one plant.

LIPARIS, Richard. Twayblade.

L. lceselii, Richard.

Bog near Cedar Point Light House,

ORCHIS, L.
»

O. spectabilis, L. Showy Orchis.

Rather frequent in Florence, infrequent in four

townships.

POGONIA, Juss.

P. pendula, Lindl.

"Florence," Josephine Fish, also Otto Todd;
East Berlin ;

" Perkins," Ransom ; local.

SPIRANTHES, Richard. Ladies' Tresses.

S. cernua, Richard.

Local. This and Orchis spectabilis are less rare

than our other orchids.

S. gracilis, Beck.
" Bloomingville," W. A, Kellerman. Perkins;
rare.
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SAURURACE^E.

SAURURUS, L. Lizard 's-tail.

S. CERNUUS, L.

Frequent in eastern part of the county ; in-

frequent in Huron, Milan and Perkins.

JUGLANDACE/E.

CARYA, Nutt. Hickory.

C. alba, Nutt. Shell-bark or Shag-bark Hickory.

Abundant. Hickory is used in Sandusky by two
wheel works and two whip-stalk factories ; also

by the Sandusky Tool Company for chisel hand-

les, for tin-smith's mallets, and for ladder-rounds

that are sent to Northern Michigan for use in the

copper mines.

C. amara, Nutt. Bitter-nut or Swamp Hickory.

Frequent. l One in the German Settlement has

a circumference of 9 feet, 8 inches.

C. MICROCARPA, Nutt.

Frequent, at least in Perkins.

C. sulcata, Nutt. Big Shell-bark. King-nut.

Frequent.



70 SANDUSKY FI.OKA.

C. tomentosa, Nutt. Mocker-nut. White-heart

Hickory.

Frequent. Put-in-Bay.

C. porcina, Nutt. Pig-nut or Broom Hickory.

Frequent. Islands.

JUGLANS, L.

J. cinerea, L. Butternut. White Walnut.

Infrequent.

J. nigra, L. Black Walnut.

Frequent. Said, to have grown formerly on

Kelley's Island, and Middle Bass. The number
and size of the walnut stumps along the border

of the Huron marsh east of Sandusky and of the

prostrate trunks in the marsh is remarkable.

See page 14.

SALICACE/E.

POPULUS, L.

P. alba, L. White Poplar. Abele.

Frequent in the vicinity of planted trees.

Kelley's Island. Put-in-Bay.

P. GRANDTdentata , Michx. Large-toothed Aspen.

Rather frequent. Put-in-Bay. Plentiful along

the lake shore drive east of Huron.

P. heterophylla, L. Downy Poplar.

Florence, Huron ; rare.

P. moniltfera, Ait. Cotton-wood. Necklace Poplar.

Common.

P. tremuloides, Michx. American Aspen.
Frequent, especially on the Islands.

SAL1X, L. Willow. Osier.

S. alba c&rulea, Koch. Blue Willow.

Cedar Point and Sandusky near the Bay ; rare.
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S. alba vitellina, Koch. Golden Osier.

Frequent. Islands.

S. amygdaloides, Anders.

Frequent.

S. Candida, Willd.* Sage Willow. Hoary Willow.

Castalia prairie ; rare.

S. cordata, Muhl. Heart-leaved Willow.

Common, but not noticed on Kelley's Island.

S. cordata angustata, Anders.

Infrequent. Put-in-Bay.

S. discolor, Muhl. Glaucous Willow.

Frequent, as is also the " variety " eriocephala.

S. GLAUCOPHYLLA, Bebb.

Cedar Point, Castalia ; infrequent.

S. humilis, Marsh. Prairie Willow.

Oxford ; scarce.

S. LONGIFOLIA, Muhl.

Common, especially along the lake.

S- lucida, Muhl.

Florence, Marblehead, Put-in-Bay ; infrequent.

S. nigra, Marsh. Black Willow.

Frequent. Islands.

S. nigra falcata, Torr.

Frequent.

S. petiolaris, Smith. ;

House's swamp, southern Perkins.

S. purpurea, L. Purple Willow.

Infrequent. Kelley's Island. Put-in-Bay.

S. rostrata, Richardson.

Infrequent. Islands.

S. sericea, Marsh. Silky Willow.

House's swamp, Perkins. Milan?

S. fragilis x alba.

Castalia, etc.
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BETULACE^E.

CARPINUS, L. Iron-wood.

C, americana, Michx. American Hornbeam. Blue or

Water Beech.

Frequent. "Formerly many on Kelley's Island."

Lester Carpenter.

CORYLUS, L.

C. americana, Walt. Hazel-nut.

Common. Not on the Islands.

OSTRYA, L. Iron-wood.

O. virginica, Willd. American Hop-Hornbeam. Lever-

wood.

Common, especially on rocky shores of the

Islands.

FAGACE^.
CASTANEA, L.

C. sativa americana, Watson. Chestnut.

Common in Erie County in sandy soil.

Chestnut fence posts sometimes put forth leafy

shoots.
FAGUS, L.

F. ferruginea, Ait. American Beech.

Not on Islands or Peninsula, nor within five miles

of Sandusky. A few in Kromer's woods and

farther south along Pipe Creek. Infrequent along

Huron River in Milan, frequent in Berlin, com-

mon in Vermillion, abundant in Florence. "Two
trees on Put-in-Bay thirty years ago," Vroman.

"Formerly a few on Middle Bass." Wood
found in the submerged forest, Huron Marsh.

Most Sandusky children do not know beech

nuts. Wood used by Sandusky Tool Company
for planes.
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QUERCUS, L. Oak.

Q. alba, L. White Oak.

Common.
Q.bicolor, Willd. Willd. Swamp White Oak.

Frequent. Kelley's Island.

Q. coccinea, Wang. Scarlet Oak.

East of Milan ; frequent. Marblehead, Port

Clinton, Catawba and probably elsewhere.

Q. imbricaria, Michx. Laurel or Shingle Oak.

Common in middle and western parts of Erie

County. Abundant in Oxford and on Cedar Point.

Q. macrocarpa, Michx. Bur Oak, Over-cup or Mossy-

cup Oak.

Frequent. Islands. Under the large Bur Oak at

the corner of Wayne and Jefferson Sts., the
Indians used to hold their councils. It is said to

have grown very little since the early settlers

came to Sandusky.

Q. muhlenbergii, Engelm. Yellow Oak. Chestnut

Oak.
Common on the Peninsula and Islands. Less
frequent in Erie County.

Q. palustris, Du Roi. Swamp Spanish or Pin Oak.

Common. Not noticed on the Islands.

Q. prinus, L. Rock Chestnut Oak.

Sandusky. Marblehead, Islands and elsewhere ?

The oak in Judge Mackey's yard oh Columbus
Ave. south of the fair grounds is of this species.

Q. rubra, L. Red Oak.

Common.

Q. velutina, Lam. (Q. tinctoria,) Bartram. Black

Oak. Quercitron.

Common. Kelley's and Put-in-Bay the only
islands. On Cedar Point, where this species

abounds, is a tree which I should call Q.
marylandica, Muench., were I not advised
differently, and other trees of the same sort or
else hybrids between it and Q. velutina. None
of these were noticed until September, 1898.
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ULMACE^.

CELT1S, L.

C. Occidentalis, L. Hackberry. Sugar-berry.

Frequent. Common on the Islands and Cedar
Point.

ULnUS, L.

U. Americana, L. American or White Elm.

Common. Wood used for the handles and bands
of baskets and for lime barrels.

U. fulva, Michx. Slippery or Red Elm.

Frequent. All the Islands.

MORACE^E.

CANNABIS, L.

C. sativa, L. Hemp.
Roadside, Margaretta or Groton ; very rare.

HUMULUS, L.

H. LUPULUS, L. Hop.

Castalia, Milan ; infrequent.

HACLURA, Nutt.

M. aurantiaca, Nutt. Osage Orange.

Found only near where it has been planted

;

scarcely naturalized. The row of trees on the

Ransom place, Castalia road, probably surpasses

any farther north in America.

MORUS, L:

M. alba, L.* White Mulberry.

Rare in woods, where the seeds have probably

been dropped by birds.

M. rubra, L. Red Mulberry.

Throughout, but infrequent. "Formerly common
at Port Clinton." Islands.
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URTICACE/E.

B(EHMERIA, Jacq.

B. cylindrica, Sw. False Nettle.

Common.

LAPORTEA, Gaudichaud.

L. canadensis, Gaudichaud. Wood-Nettle.

Common.

PARIETARIA, L.

P. Pennsylvania, Muhl. Pellitory.

Abundant.

PILEA, Lindl.

P. pumila, Gray. Richweed. Clearweed.

Common. Kelley's the only island.

URTICA, L. Nettle.

U. gracilis, Ait.

Common.

SANTALACE/E.

COMANDRA, Nutt. Bastard Toad-flax.

C. UMBELLATA, Nutt.

Frequent.

ARISTOLOCHIACE^E.

ARIRTOLOCHIA, L.

A. serpentaria, L. Virginia Snakeroot.

Florence, Berlin, Perkins, Margaretta ; scarce.

ASARUn, L. Wild Ginger.

A. acuminatum, Bicknell.

Florence and probably elsewhere.
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A. reflexum, Bicknell.

Huron River, Milan, and probably elsewhere.

The variety amhiguum also occurs.

POLYGONACE>E.

FAGOPYRUH, Qaertn.

F. esculentum, Moench. Buckwheat.
Infrequent, except in fields where it has sometime
been sown.

POLYGONUM, L. Knotweed.

P. acre, H. B. K. Water Smartweed,
Common.

P. AMPHIBIUM, L.*

Marblehead ; rare.

P. arifolium, L. Halberd-leaved Tear-thumb.

Bristol's woods, Florence.

P. aviculare, L. Knot-grass. Door-weed.

Abundant.

P. careyi, Olney.*

Southern Perkins.

P. convolvulus, L. Black Bindweed.
Common.

P. dumetorum, L. Copse or Hedge Buckwheat.
Milan, Marblehead. This or P. scandens is

common and grows on the Islands.

P. erectum, L. Erect Knotweed.
Common.

P. hartwrightii Gray.*

A few plants near L. S. & M. S. freight house.

Doubtless introduced.

P. hydropiper. Smart-weed. Water Pepper.

Common.

P. hydropiperoides, Michx. Mild Water Pepper.

Infrequent. Kelley's Island.
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P. INCARNATUM Ell.

Frequent in wet places near Lake Erie and

Sandusky Bay, also at Castalia.

P. LAPATHIFOLIUM, L.

Cedar Point, Lockwood's ; infrequent.

P. littorale, Link.*

Sandusky ; frequent. Kelley's Island, and

probably many other places near Lake Erie,

We failed to distinguish it, till recently, from.

P. aviculare.

P. MUHLENBERGII, Watson.

Frequent. Islands.

P, orientate, L.

Barely naturalized in two or three places.

P. PENNSYLVANICUM, L.

Abundant. Kelley's and Middle Bass the only

islands where it has been noticed.

P. persicaria, L. Lady's Thumb.
Abundant.

P. RAMOSISSIMUM, Michx.*

Hill's woods, southern Perkins ; one plant.

P. sagittatum, L. Arrow-leaved Tear-thumb.

Frequent.

P. scandens, L. Climbing' False Buckwheat.

Margaretta, Cedar Point and probably elsewhere.

See P. dumetorum.
P. tenue, Michx.*

Marblehead ; frequent. Margaretta, between

quarry and Castalia road. Only in thin soil over-

lying the lime stone.

P. VIRGINIANUM, L.

Common. Not on the Islands.

RUMEX, L.

R. acetosella, L. Field or Sheep Sorrel.

Abundant. Put-in-Bay ; rare. "Kelley's Island."

Not on other islands.
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R. altissimus, Wood. Pale Dock.

Sandusky by Big Four track, Put-in-Bay ; rare

;

also Oak Harbor, Ottawa County.

R. britannica, L. Great Water-Dock.

Marshes connected with Sandusky Bay; frequent.

R. crispus, L. Curled Dock.

Abundant.
R. obtusifolius, L. Bitter Dock.

Common.
R. VERTICILLATUS.

Common in marshes.

CHENOPODIACE>E.

ATRIPLEX, L. Orache.

A. ARGENTEA, Nutt.

Near Big Four R. R., Sandusky and Castalia;

rare.

A. hastata, L.

Common near Lake and Bay. In many places in

Sandusky the most common weed.

A. LITTORALIS, L.*

Sandusky ; frequent. Huron.

CHENOPODIUH, L. Pigweed.

C. album, L. Lamb's Quarters. Pigweed.
Common.

C. album viride, Moq.
Common.

C. ambrosioides, L. Mexican Tea.

L. S. & M. S. R. R. yards, Sandusky ; rare.

C. boscianum, Moq.
Cedar Point, Perkins, Kelley's Island, and,

doubtless, elsewhere.
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C. botrjs, L. Jerusalem Oak. Feather Geranium.

Western part of Erie Co., mostly along railways

(C. S. & H. and L. E. & w"). Marblehead.

Kelley's Island. Infrequent except on Marble-

head.

C. glaucum, L. Oak-leaved Goosefoot.

Castalia prairie and along L. E. & W. Ry. at

Castalia and Sandusky ; rare.

C. hybridum, L. Maple-leaved Goosefoot.

Islands, Peninsula, Cedar Point, Perkins,

Margaretta; frequent.

C. EEPTOPHYLLUM, Nutt.*

Cedar Point and probably elsewhere ; infrequent.

C. murale, L.

Sandusky ; infrequent.

C. urbicum, L.

Rather frequent on the Peninsula, and in the

western third of Erie Co. Kelley's Island.

AHARANTACE/E.

ACNIDA, L.

A- TUBERCULATA, Moq.
Wet ground near Lake and Bay and at Castalia

;

infrequent. Kelley's Island. Middle Bass

AMARANTUS, L. Amaranth.

A. albus. L. Tumble Weed.
Common.

A. blitoides, Watson.
Common.

A. chlorostachys, Willd.

Common.
A. hypochondriacus, L.

Sandusky, Perkins; scarce.
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A. paniculatus, L.

Roadsides, Sandusky and Islands; infrequent.

A. retroflexus, L.

Common.

PHYTOLACCACE^E.

PHYTOLACCA, L.

P. DECANDRA, L. Poke. Scoke. Pigeon-berry. Gar-

get. Common.

NYCTAQINACE^.

OXYBAPHUS, Vahl.

O. nyctagineus, Sweet.

L. S. & M. S. Ry. in eastern Sandusky.

AIZOACE^E.

MOLLUGO, L.

M. yerticillata, L. Carpet-weed.

Sandusky, southern Perkins, Milan ; local.

PORTULACACE^E.

CLAYTONIA, L.

C. yirginica, L. Spring Beauty.

Abundant.

PORTULACA, L.

P. oleracea, L. Purslane.

Abundant.
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CARYOPHYLLACE^E.

ANYCHIA, nichx. Forked Chickweed.

A. CAPILLACEA, DC.
Infrequent. Put-in-Bay.

A. dichotoma, Michx.

Marblehead, Catawba, infrequent. Plentiful in

places on the shale in Oxford and Perkins.

ARENARIA, L. Sandwort.

A. LATERIFLORA, L.

Lake woods, Port Clinton and Big woods,

Perkins ; rare.

A. serpyllifoha, L. Thyme-leaved Sandwort.

Islands, Peninsula, Margaretta, western Perkins;

- frequent.

A. stricta, Michx.

Islands, Peninsula, Margaretta, western Perkins,

Cedar Point ; locally common.

CERASTIUM, L. Mouse-ear Chickweed.

C. nutans, Raf.

Frequent. Islands.

C. oblongifolium, Torrey.*

More frequent than the last on Islands and

Peninsula and in the western half of Erie Co.

C. vulgatum, L.

Common.
LYCHNIS, L.

L. dioica,h. Red Lychnis.

Avery; probably ad ventive.

L. githago, Scop. Corn Cockle.

Common. Kelley's the only Island.

L. vespertina, Sibth.

Franz Otto's, Perkins.
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SAPONARIA, L.

S. officinalis, L. Soapwort. Bouncing Bet.

Frequent. Islands.

SILENE, L.

S. antirrhina, L. Sleepy Catchfly.

Frequent. Kelley's Island.

S. conica, L.* Corn Catchfly.

"Sandy field west of B. & O. R. R., southern

Perkins." Ross Ransom. The first recorded

appearance of this plant in the United States was
at Clyde, Sandusky County, where it was intro-

duced in Crimson Clover seed, 1896.

S. cucubalus, Wibel.* Bladder Campion.
Well established and increasing in a field of

James Hamilton, Kelley's Island.

S. dichotoma, Ehrh. Forked Catchfly.

Northeast of Port Clinton
;
probably adventive.

S. noctiflora, L. Night-flowering Catchfly.

Sandusky; scarce.

S. virginica, L. Fire Pink.

Put-in-Bay; frequent. Kelley's Island. Ca-

tawba, Hartshorn's, Johnson's Island. " Cedar
Point," Alden Knight.

STELLARIA, L.

S. longifolia, Muhl. Long-leaved Stitchwort.

Frequent.

S. media, Cyrill. Common Chickweed.

Abundant.

NYHPH^EACE^E.

BRASENIA, Schreber.

B. peltata, Pursh. Water-shield.

Cedar Point ; one plant.
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NELUnBIUn, Adans. Sacred Bean.

N. luteum, Willd. American Nelumbo or Lotus.

Water Chinkapin or Wankapin.

In still, deep, water at several places about

Sandusky Bay, in the East and West Harbors,

at Port Clinton where a large amount of it

grows in the Portage River, and west to Monroe,

Michigan, but believed to grow nowhere along

the American shore of Lake Erie east of the

mouth of the Old Woman Creek. A hundred

acres of it at the head of Sandusky Bay and
along the river, more, probably, than the whole

quantity in the United States farther east. The
lotus has the largest flowers and largest leaves

of any plant in the Sandusky flora. Petioles

sometimes 9 feet long ;
" blades 26 inches broad."

NUPHAR, Smith. Spatter-Dock.

N. advena, Ait. Yellow Pond-Lily.

Sandusky Bay, Middle Bass, Blair Creek;

freqnent.

NYMPHAEA, Tourn. Water-Lily.

N. tubeeosa, Paine.

Common in still waters connected with the Bay
and Lake.

CERATOPHYLLACE^E.

CERATOPHYLLUH, L. Hornwort.

C. DEMERSUM, L.

Sandusky Bay, East Harbor, Port Clinton, Put-

in-Bay; common.
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MAGNOLIACE/E.

LIRIODENDRON, L. Tulip tree.

L. TULIPIFERA, L.

Scarce in the western but frequent in the eastern

part of the county, where many of the largest

trees in the primeval forest were of this species.

Lakeside. Commonly called White-wood and im-

properly, Yellow Poplar and White Poplar.

The wood suitable for pumps, troughs and
hollow ware.

HAGNOLIA, L.

M. acuminata, L. Cucumber-tree.

Two trees near the iron bridge across east

branch of Vermillion River. "Big woods,
Perkins."

AMONACE^E.
ASIMINA, Adans.

A. triloba, Dunal. North American Papaw.
Not found near Sandusky, but near Milan and
in many places east from there to the Vermillion

River, especially along the Old Woman Creek and
other streams. Also in the forest west of

Castaliain Sandusky Co, "Formerly on Kelley's

Island."

RANUNCULACE/E.
ACTVEA, L.

A. alba, Mill. White Baneberry.

Frequent.

A. spicata rubra, Ait. Red Baneberry.

Cedar Point, Perkins, Margaretta Ridge; scarce.

"Berlin."
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ANEI10NE, L.

A. acutiloba, Laws. (Hepatica acutiloba, D C.

)

Liver-leaf.

Frequent. Islands.

A. cylindrica, Gray. Long-fruited Anemone.
Infrequent but observed in eight townships.

A. dichotoma, L. (A pennsylvanica, L.

)

Common. All islands, except Kelley's.

A. hepatica, L. (Hepatica triloba, Chaix) Liver-leaf.

Frequent. Not observed in Florence where A.

acutiloba is rather common. Islands. Both
species more frequent on the Peninsula than in

Erie Co.

A. nemorosa, L. Wind-flower. Wood Anemone.
Common.

A. thauctroides, L. Rue-Anemone,
Common. Sometimes double. In blossom as

late as September.

A. VIRGINIANA, L.

Frequent. Islands.

AQUILEGIA, L. Columbine.

A. CANADENSIS, L.

Not noticed near Sandusky, except on Cedar
Point, but common among rocks on the Penin-

sula and Islands and at Margaretta Ridge.

Berlin, Vermillion, Florence. Adorns the rocky

shores of the islands.

CALTHA, L. Marsh Marigold.

C. PALUSTRIS, L.

Frequent.

CiniCIFUQA, L. Bugbane.

C. racemosa, Nutt. Black Snakeroot. Black Cohosh.

Common in woods in eastern part of Erie Co,

and extending west to Perkins.
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CLEMATIS, L. Virgin's Bower

C. YIRGINIANA, L.

Frequent. North Bass.

DELPHINIUM, L. Larkspur.

D. ajacis, L.

Spontaneous in gardens and near them.
D. azureum, Michx.

One plant found by L. S. & M. S. Ry. between
Venice and Bay Bridge, by Will Newberry.
Probably adventive.

HYDRASTIS, Ellis. Orange root.

H. canadensis, L. Golden Seal.

Frequent in rich woods long undisturbed.

"Kelley's Island." " Catawba."

ISOPYRUn, L.

I. biternatum, Torr & Gray.

Vermillion River, southeren Florence; scarce.

"Huron River at Norwalk" Leslie D. Stair.

NIGELLA, L.

N. damascena, L. Fennel-flower.

Spontaneous in gardens and rarely escaped.

RANUNCULUS, L. Crowfoot. Buttercup.

R. abortiyus, L. Small-flowered Crowfoot.
Common.

R. acris, L. Tall or Meadow Buttercup.

Florence, Berlin, Huron, Sandusky, Put-in-Bay;
infrequent.

R. circinatus, Sibth. Stiff Water Crowfoot.
Sandusky Bay, Castalia, Mill's Creek; frequent.

R. fascicularis, Muhl. Early Buttercup.

Margaretta, Huron, Peninsula, Johnson's Island,

Kelley's Island ; locally plentiful.
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R. multifidus, Pursh.

House's swamp, Perkins; Castalia; Peninsula;

Islands; infrequent.

R. obtusiusculus, Raf. (R. ambigens, Watson,)

Water Plantain Spearwort.

Millan and Florence; rare.

R. pennsylyanicus, L. f. Bristly Buttercup.

Sandnsky and Willow Point near the Bay,

Catawba ; rare.

R. recur'tatus, Poir. Hooked Crowfoot.

Frequent, especially along rivers.

R. sceleratus, L. Cursed Crowfoot.

Frequent. Islands.

R. septentrionalis, Poir. Swamp or Marsh Butter-

cup.

Common. Kelley's and "Put-in-Bay" the only

islands.

THALICTRUJl, L. Meadow-Rue.

T. dioicum, L. Early Meadow-Rue.
Common.

T. polygamum, Muhl. Tall Meadow-Rue.
Frequent.

T. purpurascens, L. Purplish Meadcw-Rue.
Frequent, especially near Castslia.

BERBERIDACE^E.

BERBERIS, L. Barberry.

B. vulgaris, L. Common Barberry.

Woods, Milan and Huron ; rare. Seeds

probably dropped by birds.

CAULOPHYLLUn, Hichx. Blue Cohosh.

C. THALICTROTDES, Michx.

Florence, Vermillion, Berlin, Perkins, Johnson's

Island; infrequent.
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JEFFERSONIA, Barton. Twin-leaf.

J. binata, Barton, (J. diphylla, Pers.

)

Johnson's Island, but nowhere else near

Sandusky. Lockwood's woods, Peninsula.

Several places along Vermillion River, Florence.

PODOPHYLLUM, L. Mandrake.

P. peltatum, L. May-Apple.
Abundant. Fruit edible. "Leaves and roots

poisonous . '

' Gray.

MENISPERMACE/E.
MENISPERMUn, L, Moonseed.

M. canadense, L.

Frequent. Islands.

LAURACE/E.
L1NDERA, Thumb.

L. benzoin, Meisn. Spice-bush. Benjamin-bash.

In rich woods in Erie County the most abundant

shrub.

SASSAFRAS, Nees.

S. officinale, Nees.

Frequent. "Formerly on the Islands." Sub-

merged trunks found in Huron Marsh. See page

15. Some trees on the Peninsula measured by
J. R. Kelly have trunks with circumferences as

follows: 8 ft. 1 in.; 71ft.; 6 ft. 10 in.; 6 ft.

Formerly sassafras oil was made in Sandusky.

PAPAVERACEME.
CHELIDONIUM, L. Celandine.

C. majus, L.

Scarce.
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PAPAVER, L. Poppy.

P. argemone, L. Rough-fruited Corn-Poppy.

"In a Crimson Clover field, Perkins." Ross

Ransom. Probably adventive.

P. somniferum, L. Opium Poppy.

Along a railroad, Sandusky; rare and

adventive.

SANGUINARIA, Dell. Blood-root.

S. CANADENSIS, L.

Frequent. Islands.

FUMARIACE/E.

CORYDALIS, Vent.

C. aurea, Willd. Golden Corydalis.

" Port Clinton, " Leslie D. Stair.

C. FLAVULA, D C.

Peninsula and Islands including Johnson's.
" Cedar Point. " Krebs.

DICENTRA, Borkh.

D. canadensis, Walp. Squirrel Corn.

Berlin, Florence, Milan, Perkins ; rare.

" Vermillion " Otto K. Todd.

D. cucuxlaria, Bernh. Dutchman's Breeches.

Frequent. All the Islands.

FUMARIA, L. Fumitory.

F. officinalis, L.

Sandusky, Cedar Point, Kelley's Island ; rare.

CRUCIFER/E,

ALYSSUM, L.

A. CALYCINUM, L.

"Catawba" Nettie Schnaitter.
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ARABIS, L. Roctf Cress.

A. canadensis, L. Sickle-pod.

Perkins, Margaretta, Peninsula, Johnson's

Island, Put-in-Bay. Middle Bass ; infrequent.

A. dentata, Toit & Gray.

Cedar Point, Florence, Johnson's Island, North

Bass, Green Island ; infrequent.

A. drummondii, Gray. (A. confinis. Watson.)

Cedar Point and Islands ; frequent.

A. hirsuta, Scop.

Marblehead ; common. Catawba, Mouse Island,

Margaretta, Huron River.

A. laevigata. DC.
Frequent, Islands.

A. LYRATA. L.

Cedar Point; common. Perkins, Marblehead.

A. perfoliata, Lam. Tower Mustard.

Johnson's Island ; rare.

BARBAREA, R. Br. Winter Cress.

B. vulgaris, R. Br. Yellow Rocket.

Frequent, Green Island. Some of the specimens,

at least, belong to the "variety" stricta, which

may be distinct.

BRASSICA, L.

B. napus, L. Rape.

Sandusky, Vermillion ; adventive.

B. nigra, Kock. Black Mustard.

Common.

B. sinapistrum, Boiss. Charlock.

Abundant.

CAKILE, Tourn. Sea-Roeket.

C. MARITIMA, Scop. (C. AMERICANA, Nutt.
)

Shores of Lake and Bay ; common.
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CAMELINA, Crantz. False Flax.

C. sativa, Crantz.

Sandusky and Avery ; rare.

CAPSELLA, Medic. Shepherd's Purse.

C. bursa-pastoris, Medic.

Abundant.

CARDAniNE, L. Bitter Cress.

C. diphylla, Wood. Two-leaved Toothwort.

Huron River near Millan ; rare. Florence

;

scarce. "Berlin Heights" Chas. Judson.

C. laciniata, Wood. Toothwort. Pepperroot.
Common.

C. PENNSYLVANIA, Muhl.

Frequent. Kelley's Island. North Bass.

C. rhomboidea, DC. Spring Cress.

Common.

C. RHOMBOIDEA PURPUREA, Torr.

Common.

COCHLEARIA, L.

C. armoracia, L. (Nasturtium arnoracia, Fries.)

Horseradish.

Frequent. Islands.

CONRINGIA, Link.

C. orientalis, Dum.* Hare's-ear Mustard.

Four plants found along railroad near ice houses,

eastern Sandusky, 1897, by Geo. Gilbert.

DRABA, DiH. Whitlow Grass.

D. CAROLINIANA, Walt.

Common on Marblehead and in some places in

Margaretta in thin soil overlying the limestome.

D. verna, L.

"Perkins, " Lindsey House, rare.
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ERYSIMUM, L. Treacle Mustard.

E. PARVIFLORUM, Nutt.*

One place along L. E. & W. Ry., west of Castalia

;

rare.

LEPIDIUM, L Pepperwort. Peppergrass.

L. apetalum, Willd. ( L. intermedium, Gray.

)

Sandusky ; infrequent.

L. campestre, R. Br.

Sandusky, Perkins, Margaretta, Peninsula,

Kelley's Island, Put-in-Bay. Common in places,

especially on the Peninsula.

L. virginicum, L. Wild Peppergrass.

Common.

NASTURTIUM, R. Br. Water-Cress.

N. lacustre, Gray. Lake Cress.

Shinrock ; rare.

N. officinale, R. Br. True Water-Cress.

Castalia ; frequent.

N. palustre, D C. Marsh Cress.

Common. On the Islands, and generally near

the Lake or Bay, the variety hispidum is more
common. *

N. sylvestre, R. Br.* Yellow Cress.

Four places in Perkins, three of them near or not

far from Pipe Creek.

SISYMBRIUM, L.

S. alliaria, Scop.

"Kelley's Island." Probably adventive.

S. canescens, Nutt. Tansy Mustard.

Cedar Point, Marblehead, Islands ; frequent.

S. officinale, Scop. Hedge Mustard.

Common.
THLASPI, L.

T. arvense, L. Field Permycress.

Sandusky ; rare and adventive.
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CAPPARIDACE^E.

CLEOHE, L.

C. GRAVEOLENS, Raf. (POEANISIA GRAVEOLENS, Raf. )

Common on sandy beaches. Also in gravel along

L. E. & W. R. R.

RESEDACE/E.

RESEDA, L. Mignonette.

R. lutea, L.

Sandusky, Kelley's Island ; rare and adventive.

DROSERACE/E.

DROSERA, L. Sundew.

D. ROTUNDIFOLIA, L.

East of Milan ; very rare.

CRASSULACE/E.

PENTHORUn, Qronov. Ditch Stone-crop.

P. SEIJOIDES, L.

Frequent. Islands.

SEDUfl, L. Stone-crop. Orpine.

S. acre, L. Mossy Stone-crop.

Kelley's Island, roadside by the cemetery. Cedar
Point near the Light House. Escaped.

S. telephium, L. Orpine. Live-for-ever.

Bogart, Castalia, and Sandhill cemeteries. Put-

in-Bay, North Bass, "Marblehead" U G. Sanger

S. ternatum, Michx. Wild Stone-crop.

Frequent at the foot of steep shale banks of

streams. Put-in-Bay. Gibraltar.
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SAXIFRAGAC/E.

CHRYSOSPLENIUM, L. Golden Saxifrage.

C. americanum, Schwein.

Vermillion River, Florence; two places.

HEUCHERA, L. Alum-root.

H. AMERICANA, L.

Common.

fllTELLA, L. Bishop's-Cap. Mitrewort.

M. DIPHYLEA, L.

Infrequent.

PARNASSIA, L. Grass of Parnassus.

P. CAROLINIANA, Michx.

Castalia; frequent. Perkins, Milan, Florence;

rare.

PHILADELPHUS, L.

P. coronarius, L. Mock Orange. Syringa.

Sparingly escaped at Sandusky and Berlin

Heights.

SAXIFRAGA, L. Saxifrage.

S. pennsylvanica, L. Swamp Saxifrage.

Milan and Florence ; scarce.

TIARELLA, L. False Mitrewort.

T. CORDIFOLIA, L.

East fork, Vermillion River; rare.

GROSSULARIACE^E.
RIBES, L.

R. aureum, Pursh. Missouri or Buffalo Currant.

Well established on south side of Kelley's Island.

Roadside near a house in Margaretta.

R. cynosbati. L, Gooseberry.

Common.
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R. floridum, L'Her. Wild Black Currant.

Infrequent. Kelley's Island.

R. LACUSTRE, Poir.

" Cedar Point." Millie Carter.

HAMAMELIDACE^E.
Hamamelis, L. Witch-Hazel.

H. VIRGINIANA, L.

Florence, Vermillion, Berlin, Milan ; frequent.

"Portage River."

PLATANACE^.
PLATANUS, L. Sycamore.

P. occidentals, L. Buttonwood.
Frequent. Islands. The largest tree in Erie
county is probably the buttonwood six miles
south of Sondusky, in the woods, but near the
road and a little east of Pipe Creek.

ROSACEA.
AGRIHONIA, L. Agrimony.

A. EUPATORIA, L.

Common. Kelley's the only Island.

A. mollis, Torr. & Gray.

Perkins and doubtless elsewhere.

A. paryiflora, Soland.

Frequent. In places, abundant.

A. striata Michx.

Margaretta Ridge. Probabty elsewhere.

FRAQARIA, L. Strawberry.

F. VESCA, L.

Peninsula, Kelley's Island, Put-in-Bay, Cedar
Point, Margaretta, Berlin ; frequent in rocky
places.
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F. yirginiana, Duchesne.

Common. Kelley's, Pnt-in-Bay and Mouse the

only Islands. Many specimens answer to de-

scription of the " variety " illinoense.

GEUM, L. Avens.

G. album, Gmelin.

Common.
G. strictum, Soland.

Southern Perkins ; rare.

G; vernum, Torr. & Gray.

Johnson's Island, Marblehead, Berlin, Perkins,

etc.; rather frequent.

G. virginianum, L.

Frequent. Kelley's Island ? Put-in-Bay.

NEILLIA, D. Don. Ninebark.

N. opulifolia, Benth. & Hook.
Common on rocky shores of Peninsula and
Islands. "Vermillion River; rare.

POTENTILLA, L. Cinquefoil.

P. anserina, L. Silver-weed.

Common on sandy shores of Lake and Bay, back

a few yards from the water. Middle Bass, North

Bass, Rattlesnake Island.

P. arguta, Pursh.

Marblehead, Port Clinton, Put-in-Bay, Marga-
retta Ridge, Krieger's, Perkins; infrequent.

P. canadensis, L. Five-finger.

Common. Not on the Islands.

P. fruticosa, L. Shrubby Cinquefoil.

Castalia prairie; common. In blossom as late as

• October 10th.

P. NORVEGICA, L.

Frequent. In places abundant. Put-in-Bay.

P. supina, L.

Huron and several places about Sandusky Bay.
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ROSA, L. Rose.

R. BLANDA, Ait.

Cedar Point, Oxford, Groton, Margaretta; local.

R. CAROLINA, L.

Common.
R. humilis, Marsh.

Common. Kelley's and Put-in-Bay the only

Islands.

R. rubiginosa, L. Sweetbrier. Eglantine.

Frequent. Islands.

R. setigera, Michx. Climbing or Prairie Rose.

Perkins, Groton, Cedar Point, Johnson's Island,

Peninsula, Mouse Island, Kelley's Island, Middle

Bass; common. Well worth cultivating.

RUBUS, L. Bramble.

R. canadensis, L. Low Blackberry, Dewberry.

Common.
R. hispidus, L. Running Swamp Blackberry.

East of Milan, Berlin, Vermillion, Joseph Smith's,

Perkins; local.

R. occidentalis, L. Black Raspberry. Thimbleberry.

Common.
R. odoratus, L. Purple-flowering Raspberry.

"Near Vermillion River north of Birmingham"
. Mrs. W. H. Olds. I have seen this handsome
species at Buffalo, Ashtabula, Cleveland and in

Lorain County within a few rods of Erie County,

but no farther west.

R. setosus, Bigel.* Bristly Blackberry.

Prairie, Oxford and Perkins; common.
R. strigosus, Michx. Wild Red Raspberry.

Old huckleberry swamp near Axtell; rare.
" Other places"?

R. triflorus, Richardson. Dwarf Raspberry.

German settlement, Perkins, and east fork of Ver-
million River; rare. Also in the forest west of
Castalia, in Sandusky County.
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R. villosus, Ait. High Blackberry.

Common.

SPIR/EA, L. Meadow-Sweet.

S. lobata, Jacq.* Queen of the Prairie.

Southwest of Castalia ; local.

A beautiful plant.

S. salicifolia, L. Common Meadow-sweet.
Oxford, Perkins, Milan, Florence; infrequent.

S. tomentosa, L. Hardhack. Steeple-Bush.

Oxford prairie ; very rare.
t

POMACES.
AMELANCHIER, Medic. June berry.

A. canadensis, Torr & Gray. Shad-bush. Service-

berry.

Frequent. Islands.

A. oblongifolia, Torr & Gray.

Cedar Point, Mouse Island, Kelley's Island;

scarce.

CRATVEQUS, L. Thorn.

C, COCCINEA, L,

Common. Put-in-bay ; scarce. North Bass. No
other islands.

C. crus-galli. L. Cockspur Thorn.
Frequent.

C. oxyacatitha, L. English Hawthorn.
In a thicket, Vermillion and two places in Huron.
Seed probably dropped by birds.

C. punctata, Jacq.

Perkins, Shinrock, Florence. Frequent in

Florence. " Marblehead" Gertrude Johnson.
C. SUBVILLOSA, T. & G. (C. COCCINEA MOLLIS, T. & G.)

Common. Kelley's the only Island.

C. TOMENTOSA, L.

Infrequent. Kelley's Island. Middle Bass.
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PYRUS, L.

P. Americana, D C* American Mountain-Ash.
In thickets, Rattlesnake Island, Put-in-Bay and
several places in Erie County. Doubtless from

seeds dropped by birds.

P. ANGUSTIFOLIA, Ait.*

" Margaretta" Flossie Nolan. Perkins, scarce.

P. arbutifolia, L. f. Choke-berry.

Tisdell's, Vermillion ; rare.

P. ARBUTIFOLIA MELANOCARPA, Hook.
Milan, Berlin, Vermillion, Marblehead; infrequent

P. communis, L. Pear.

In woods or by roadsides, Perkins, Groton,

Catawba, Put-in-Bay ; rare. "Kelley's Island."

P. coronaria. L. American Crab-Apple.

Frequent. Put-in-Bay.

P. malus. L. Apple.

Frequent. Islands.

DRUPACE/E.

PRUNUS, L.

P. Americana, Marshall. Wild Yellow or Red Plum.

Rather frequent. Kelley's Island. Put-in-Bay.

P. avium, L. Sweet Cherry.

In several woods where, doubtless, it has started

from pits dropped by birds. Kelley's Island.

P. cuneata, Raf.*

Oxford prairie ; rare.

P. persica, Stokes. Peach.

Roadsides; infrequent. Islands. 300,000 bnshels

of peaches, raised on Catawba, were shipped from

there in 1898, enough to have supplied more than

a peck to every family in the western half of

the United States.
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P. serotina, Ehrh. Wild Black Cherry.

Common. Timber found in the submerged forest,

Huron marsh. Mr. W. H. Todd says that these

cherries are more attractive to birds than grapes,

and that it pays to plant the trees near vineyards

for this reason. Are they not worth planting for

the timber?

P. virginiana, L. Choke-Cherry.

Abundant on Cedar Point and Islands. Much
less common elsewhere.

C^ESALPINACE^E.

CASSIA, L. Senna.

B. cham^ecrista, L. Partridge Pea.

Common on the shale in Oxford, Perkins, and

Huron near the "slate" cut. Infrequent along

railroads in Sandusky. Catawba.

C. marylandica, L. Wild Senna.

Margaretta, Johnson's Island, Marblehead ; in-

frequent. "Port Clinton."

CERCIS, L. Judas-tree.

C. canadensis, L. Red-bud.

Peninsula; frequent. Margaretta; infrequent.

Milan; scarce.

GLEDITSCHIA, L. Honey-Locust.

G. triacanthos, L. Three-thorned Acacia. Honey-

Locust.

Common, especially near Sandusky and in

Ottawa county. A tree of great expanse stands

on Osborn St. near Hayes Ave.

GYMNOCLADUS, Lam. Kentucky Coffee-tree.

G. canadensis, Lam.
Distribution peculiar and the tree not generally

known. It grows on all of the eight islands on
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which I have collected, yet on Put-in-Bay seems

limited to one spot near the south point. Marble-

head, one standing by the side of the principal

street ; Catawba ; Port Clinton where Dr. Hitch-

cock said there were fifty on one acre, Margar-

etta, several places; Perkins, Gurley's; Huron,

one by the Sandusky road ; Berlin, formerly on
Sterling Hill's place and elsewhere; Vermillion,

near Axtel ; Florence, near Terryville.

PAPIUONACE^E
AMPHICARP/EA, EH. Hog Pea nut.

A. MONOICA, Ell.

Common.
A. pitcheri, Torr & Gray.*

Perkins, Milan, Cedar Point, Catawba, Islands;
frequent.

APIOS, Boerhaave. Ground-nut. Wild Bean.

A. tuberosa, Moench.
Rather frequent. J" Tubers edible."

ASTRAGALUS, L. Milk-Vetch.

A. CANADENSIS, L.

Shores of the Islands and about Sandusky Bay

;

frequent.

BAPTISIA, Vent. False Indigo.

B. leucantha, Torr & Gray.

Oxford and southern Perkins ; infrequent.

B. tinctoria, R. Br. Wild Indigo.

Oxford, Perkins, eastern Milan, Vermillion,
Florence; infrequent.

DESMODIUM, Desv. Tick-Trefoil.

D. ACUMINATUM, DC.
Common. Not on the Islands. Some specimens
show a reversion of loments to leaves. See sixth

annual report, page 32.
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D. CANADENSE, DC.
Frequent.

D. CANESCENS, DC.
Common.

D. CILIARE, DC.
Margaretta Ridge, Berlin Heights, east of Milan
and Joseph Smith's woods, Perkins ; infrequent.

D. cuspidatum, Hooker.

Infrequent.

D. dilxenii, Darlingt.

Frequent. Put-in-Bay.

D. ilxinoense, Gray.*

Marblehead, Margaretta, southern Perkins

;

scarce.

D. LINEATUM, DC*
Joseph Smith's woods, Perkins; local.

D. MARYLANDICUM, F. Boott.

Margaretta Ridge ; rare.

D. NUDIFLORUM, DC.
Frequent.

D. PANICULATUM, DC.
Frequent. Put-in.Bay.

D. rigidum, DC.
Infrequent.

D. ROTUNDIFOLIUM DC.
Rather frequent in sandy woods, occurring in, at

least, fourteen places in Erie County and on the

Peninsula.

D. sessilifolium, Torr. and Gray.*

Sandy fields on Margaretta Ridge; common.
Sandhill cemetery. Also ten miles west of Toledo.

LATHYRUS, L. Vetchling.

L. MYRTIFOLIUS, Muhl.
Huron River near Enterprise. "L. S. & M. S. Ry.
Sandusky," Elmer Unchrich.

L. ochroleucus, Hook.
Peninsula and Islands.
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L. PALUSTRIS, L.

Common,
L. venosus, Muhl.*

Margaretta Ridge ; considerable.

LESPEDEZA, riichx. Bush-Clover.

L, capitata, Michx.

Common, at least in sandy soil.

Not on the Islands.

L. nuttallii, Darl.*

Margaretta Ridge.

L. POLYSTACHYA, Michx.

Margaretta Ridge, East of Milan, Berlin Heights,

Vermillion, Florence; frequent.

L. PROCUMBENS, Michx.

Vermillion; rare.

L. reticulata, Pers.

Margaretta, Huron, Marblehead, Catawba.
L. STUYEI INTERMEDIA, Watson.

Frequent.

L. violacea, Pers.

Frequent.

LUP1NUS, L. Lupine.

L. perennis, L. Wild Lupine.

Margaretta Ridge; Joseph's Smith's, Perkins;
east of Milan; local. "Scott's cemetery"
Gertrude Taylor.

MEDICAQO, L. Medick.

M. lvpulina, L. Black Medick. Nonesuch.

Frequent. Islands.

M. sativa, L. Lucerne. Alfalfa.

Sandusky, Perkins, Marblehead, Put-in-Bay;
roadsides, scarce. Can be raised in the dry soil of
the Peuinsula and Islands.

riELILOTUS, Juss. Melilot. Sweet Clover.

M. alba Desv. White Melilot.

Abundant.
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M. officinalis, Lam. Yellow Melilot.

Sandusky, Johnson's Island, Put-in-Bay ; in-

frequent.

PHASEOLUS, L.

P. DIVERSIFOLIUS, Pers. ( STROPHOSTYLES ANGULOSA,
Ell.) Trailing Wild Bean.

Common on sandy shores. Islands.

PSORALEA, L.

P. MELILOTOIDES, Michx.*

Bloomingville cemetery and southeast of Kim-
ball

; indigenous but rare.

ROBINIA, L. Locust-tree.

R. pseudacacia, L. Common Locust. False Acacia.

Infrequent. Islands. Naturalized on banks of

Huron River and elsewhere.

The first tree of this species taken to Europe,
1638, was still standing in the Jardin des Plantes,
Paris, in 1890.

TEPHROSIA, Pers. Hoary Pea.

T. virginiana, Pers. Goat's Rue. Cat-gut.

Castalia cemetery.

TRIFOLIUn, L. Clover.

^' HYBRII)UM
)
L. Alsike Clover.

Frequent. Put-in-Bay.

T. pratense, L. Red Clover.

Common.
T. reflexum, L.* Buffalo Clover.

"Johnson's Island." [Minnie Matern.
T. repens, L. White Clover.

Common.
VICIA, L. Vetch.

V. AMERICANA, Muhl.

Sandusky, especially along L. S. & M. S. R. R.
west of Hancock St., Margaretta Ridge, Ca-
tawba, Kelley's Island, North Bass; local.
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Y. CAROLINIANA, Walt.

Islands, Peninsula and western part of Erie

county; common.
V. sativa, L.

Lakeside, North Bass, Rattlesnake Island; rare.

QERANIACE^E.

ERODIUM, L'Her. Storksbill.

E. cicutarium, LfHer.
" East of Milan." Will Bittner.

GERANIUM, L. Cranesbill.

G. CAROLINIANUM, L.

Frequent in cultivated ground. Islands.

G. maculatum, L. Wild Cranesbill.

Common. Kelley's the only Island.

G. robertianum, L. Herb Robert.

Common in rocky woods on the Peninsula and all

the Islands. In sand, Cedar Point ; frequent.

Florence, but scarce so far from the Lake.

Seldom if ever seen in the interior of Ohio or Mich-

igan. I have seen it in Great Britain, where it is

also native but not so common as on our Islands

and Peninsula. Here it probably thrives better
than anywhere farther south in America. It

blooms from May till late in October and adds
much to the beauty of woodland and rocky
shores.

OXALIDACE^E.

OXALIS, L. Wood-Sorrel.

O. cymosa, Small.

Common.
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O. STRICTA, L.

Common.
O. violacea, L. Violet Wood-Sorrel.

Frequent along a stream in south-eastern Milan

and in woods in southern Perkins. Infrequent in

Berlin, Huron, near the Soldiers' Home and near

the West Harbor. "Florence."

LINACE/E.

LINUn, L. Flax.
*

L. SULCATUM.
Widder's woods and Castalia cemetery, Marga-
retta; Sandhill cemetery ; Latham's, Catawba;
rare.

L. usitatissimum, L. Common Flax.

Along railroads ; infrequent. Kelley's Island.

L. VIRGINIANUM, L.

Dry unbroken ground, especially at the top of

high steep banks, Oxford and east; scarce.

RUTACE/E,

PTELEA, L. Hop-tree.

P. trifoliata, L. Shrubby Trefoil.

Common on the Islands and generally on sandy
shores of the Lake. Occurs also in Florence and
Margaretta. One on Cedar point has a circum-

ference of thirty-four inches, one foot above the

ground.

ZANTHOXYLUM, L. Prickly Ash.

Z, americanum, Mill. Prickly Ash. Toothache-tree.

Perkins, Groton, Cedar Point, Marblehead, Port
Clinton, Kelley's Island, Middle Bass ; frequent.



MOSET.EY. 107

SIMARUBACE^E.

AILANTHUS, Desf.
.
Tree-of-Heaven.

A. glandulosa, Desf. Chinese Sumach.
Naturalized on Cedar Point and in many places

in Sandusky, especially about lumber yards and
near buildings where the shelter from wind, the

reflected sunlight and the protection afforded by
the Bay from untimely frosts enable it to thrive

better than in most places so far north. Woods,
Florence, and creek valleys, Berlin ; rare.

POLYGALACE^E.

POLYGALA, L. Milkwort.

P. SANGUINEA, L.

Abundant on the shale, Oxford and southern Per-

kins. Huron, south-east of Milan, Berlin, Ver-

million ; locally common.
P. senega, L.

Margaretta Ridge, Marblehead, Perkins ceme-

tery ; scarce. The variety latifolia grows at

Catawba.
P. VERTICILLATA, L.

Dry soil, especially at the top of steep banks

;

infrequent.

P. VERTICILLATA AMBIGUA, Wats & Coult.

South of Huron ; rare.

EUPHORBIACE/E.

ACALYPHA, L. Three-seeded Mercury.

A. VIRGINICA, L.

Abundant.
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EUPHORBIA, L. Spurge.

E. commutata, Engelm.

Marblehead, Johnson's Island, Cedar Point,

Willow Point; rare except near the railroad on
Marblehead.

E. COROLXATA, L.

Frequent.

E. cyparissias, L. Cypress Spurge.

Spreading in and from cemeteries and yards.

Islands.

E. DENTATA, Michx.*

Islands, Peninsula and mainland near Sandusky
Bay; frequent.

E. hirsuta, Wiegand.*

Common, but not on the Islands.

E. MACULATA, L.

Abundant.
E. MARGINATA, Pursh.

Naturalized in flower gardens, frequent; else-

where rare.

E. peplus, L.*

Along fence, Jefferson St., near Fulton St., San-

dusky, where it has been for a number of years.

E. POLYGONIFOLIA, L.

Abundant on sandy shores of Lake Erie. Islands.

E. preslii, Guss.

Common.
E. serpens, HBK.*

Johnson's Island; rare. A lot in Sandusky, va-

cant in 1896, but since used for a building site.

CALLITRICHACE/E.

CALLITRICHE, L. Water-Starwort.

C. HETEROPHYIXA, Pursh.

Berlin; rare.
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C. YERNA, L.

Birmingham and Kimball; rare.

LIMNANTHACE^E.

FL(ERKEA, Willd. False Mermaid.

F. PROSERPINACOIDES, Willd.

Common in alluvial soil.

ANACARDIACE^E.

RHUS, L. Sumach.

R. aromatica, Ait. Fragrant Sumac.
Cedar Point and Marblehead ; common. Other
parts of the Peninsula, Islands, Margaretta,
western Perkins ; frequent.

R. copallina, L. Dwarf Sumac.
Oxford and southern Perkins ; common. South-

east of Milan.

R. glabra, L. Smooth Sumac.

Common.
R. radicans, L. (R. toxicodendron,) Poison Ivy.

Everywhere except on Green Island. Common.
Berries eaten and seeds distributed by birds.

R. typhina, L. Staghorn Sumac.
Islands, Peninsula and Cedar Point; abundant.
Lester Carpenter of Kelley's Island has book-
shelves of this wood, and says that one tree was
sixteen inches in diameter near the ground, and
about fourteen inches, at a height of six feet.

Where else does sumac attain such a size ?

R. venenata, DC. Poison Sumac.
Vermillion; almost exterminated. ''Formerly in

old huckleberry swamp near Axtel" A. A. Blair

and L. W. Washburn.
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ILICACE/E.

ILEX, L. Holly.

I. yerticillata, Gray. Winterberry. Black Alder.

Rather frequent. Green Island.

CELASTRACE/E.

CELASTRUS, L. Shrubby Bittersweet.

C. scandens, L. Wax-work, Climbing Bitter-sweet.

Common.

EUONYMUS, L. Spindle-tree.

E. atropurpureus, Jacq. Burning-Bush. Wahoo.
Frequent. Kelley's Island.

E. oboyatus, Nutt. Running Strawberry Bush.

Islands ; Sugar Rock, Catawba ; Hartshorn's

;

frequent. Vermillion River, Florence.

STAPHYLEACE/E.

STAPHYLEA, L. Bladder-nut.

S. trifolia, L. American Bladder-nut.

Frequent. Green Island.

ACERACE^.
ACER, L. Maple.

A. dasycarpum, Ehrh. White or Silver Maple.

Common. Planted for shade.

Wood used in Sandusky in making baskets.

A. rubrum, L. Red or Swamp Maple.

River banks ; infrequent.



MOSELEY. Ill

A. saccharinum, Wang. Sugar or Rock Maple.

Common in Florence, where there are many sugar
bushes. Less common in other parts of the
county, on the Peninsula and all the Islands.

Wood used by the Sandusky Furniture Company
for making bowling alleys, and by the Tool Com-
pany for the jaws of hand-screws.

A. saccharinum nigrum, Torr & Gray. Black Sugar
Maple.

Frequent. Kelt's Island. North Bass.

5 NEGUNDO, rioench. Ash-leaved Maple. Box Elder.

N. aceroides, Moench.
Vermillion River, Huron River, Pipe Creek, Shin-
rock, Bay Bridge, Port Clinton, Put-in-Bay

;

scarce except along rivers.

HIPPOCASTANACE>£.

AESCULUS, L.

JE. glabra. Willd. Fetid or Ohio Buckeve.

Frequent along streams and on Johnson's Island.
Marblehead, Kelley's Island ; scarce. Middle
Bass, one. "North Bass, one." "Buckeye Island,
formerly."

BALSAMINACE/E.

IMPATIENS, L. Balsam. Jewel-weed.

I. aurea, Muhl. (I. pallida, Nutt.) Pale Touch-me-
not.

Frequent in rich soil in damp woods.
Rattlesnake Island.

I. biflora, Walt. (I. fulva, Nutt.) Spotted Touch-
me-not.

Common, especially on Cedar Point and shores
of the Islands.
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RHAMNACE/E.
CEANOTHUS, L. Red-root.

C. americanus, L. New Jersey Tea.

Peninsula, Margeretta Ridge, Perkins, Oxford,

east of Milan ; frequent.

C. ovatus, Desf.

Peninsula; frequent.

VITACE/E.

VITIS, L. Grape.

V. bicolor, LeConte. Blue or Winter Grape.

Infrequent. A vine in Peter Mainzer's woods,
German Settlement, Perkins, is about 80 feet

high and measures 281
/4 inches in circumference.

V. cordifolia, Michx. Frost or Chicken Grape.

Milan, Berlin, Vermillion ; rather frequent. John-

son's Island.

V. hederacea, Ehrh. (ampelopsis quinquefolia,

Michx.) Virginia Creeper.

Common.
V. labrusca, L. Northern Fox Grape.

Vermillion, Florence, Berlin, Milan, Oxford.
Rather frequent in Florence.

V. riparia, Michx. Riverside or Sweet scented Grape.

Common. Abundant on Cedar Point. Nearly all

the wild grape vines near Sandusky and on the
Islands and Peninsula are of this species. Wild
grapes formerly abounded on the Islands. Vine-
yards have for many years occupied half or more
of the cultivated ground of the Islands,—more
than half the entire area of Middle Bass and North
Bass. Of late they have been to some extent sup-
planted by peach orchards. The yield continues
good,—between six and nine million pounds an-
nually for Ottawa county, surpassed the last few
years by Lake and Cuyahoga counties,—but the
price has been low.
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TILIACE^E.

TILIA, L. Linden.

T. Americana, L. Basswood.
Common. Wood used in Sandusky for making
excelsior and small boxes. Crayon made in San-

dusky is used in nearly every school-house in the

United States and to some extent in Europe. For
the crayon boxes, basswood logs four feet long,

steamed and stripped of bark, are revolved in

front of a knife that peels off long sheets of the re-

quired thickness. The cores of the logs, about six

inches thick, are sent to Muncie, Indiana, for mak-
ing paper pulp.

MALVACE/E.

ABUTILGN, Gaertn. Indian Mallow.

A. avicennae, Gaertn. Velvet-Leaf.

Common. Cultivated in western China for its

fibre: here a garden weed.

ALTH>EA.

A. rosea, Cav. Hollyhock.

Escaped into streets and vacant lots in a hundred
places, in Sandusky ; also in many other places in

Erie county and on the Islands and Peninsula.

HIBISCUS, L. Rose-Mallow.

H. moscheutos, L. Swamp Rose-Mallow.
In marshes connected with Sandusky Bay and
the Harbors ; frequent. Port Clinton. North
Bass. A showy plant.
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H. trioimm, L. Bladder Ketmia. Flower-of-an-Hour.

Venice Mallow. Black-eyed Susan.

Frequent. Not yet well known, but occurring-

throughout Frie county, on the Peninsula and on
Kelley's Island. Plentiful in some places.

MALVA, L. Mallow.

M. moschata, L. Musk Mallow.
Scarce. Kelley's Island.

M. rotundifolia, L. Common Mallow.
Abundant.

M. sylvestris, L,. High Mallow.
Rare.

SIDA, L.

S. spinosa, L.

Sandusky, Perkins, Peninsula ; local. Kelley's

Island ; frequent.

HYPERICACE/E.

HYPERICUM, L. St John's-wort.

H. ascyron, L. Great St. John's-wort.

Vermillion River, Huron River, Shinrock;

infrequent.

H. CANADENSE, L*
South-east of Milan ; rare.

H. canadense majus, Gray.*

Perkins, Groton ; infrequent.

H. gymnanthum, Engelm & Gray.*

Prairie, Oxford and Perkins; common.
H. kalmianum, L.

Prairie north and west of Castalia; common.
Middle Bass ; rare. " Put-in-Bay."

H. MACULATUM, Walt.

Frequent. Rattlesnake Island.
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H. MUTILUM, L.

Frequent. Common on Oxford prairie.

H. perforatum, L. Common St. John's-wort.

Frequent. Common in parts of Berlin. Kelley's
Island. Middle Bass.

H. SAROTHRA, Michx. (H. NUDICAULE Walt.)

Orange-grass. Pine-weed.
Oxford ; common on the shale. Huron, Ver-
million ; local.

H. YIRGINICUM, L. (ELODES CAMPANULATA, Pursh.)

Marsh St Johns-wort.
Infrequent.

CISTACE/E.

HEL1ANTHEMUM, Pers. Frost-weed.

H. CANADENSE, Michx.

Margaretta Ridge and Perkins ; rare.

H. majus, (L) B. S. P.

East of Milan; infrequent. Cedar Point and
southern Perkins ; local.

LECHEA, Kalm. Pinweed.

L. EEGGETTII, Britt & Holl.

Leonard's Hazel Patch, Perkins.

L. major. Michx.

Wintergreen wroods east of Milan, Bloomingville
cemetery, Castalia cemetery, Smith's, Perkins;
local. " Cedar Point" Claassen.

L. minor, L. (L. thymifolia of Gray's Manual.)
Vermillion, southern Perkins and east of Milan

;

local and scarcer than the last.

VIOLACE/E.

IONIDIUM, Vent.

I. concolor, Benth & Hook. Green Violet.

Vermillion River, Florence ; rare.
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VIOLA, L. Violet.

V. blanda, Willd. Sweet White Violet.

One wet field in Margaretta, since plowed up.

"Perkins." "Berlin."

V. BLANDA PALUSTRIFORMIS, Gray.*

Damp cool rocks, Vermillion River and tributary

ravines ; scarce.

V. canina muhlenbergii, Gray. Dog Violet.

Vermillion River near Birmingham; one specimen.

Also Rocky Ridge, Ottawa county.

V. cucullata, Ait. Common Blue Violet.

Abundant. In bloom October 8.

V. lanceolata, L. Lance-leaved Violet.

Oxford and Perkins prairie; rather frequent.

Vermillion southeast of the village; locally

plentiful.

V. ovata, Nutt.*

Castalia cemetery ; rare.

V. palmata, L.

Sandusky, Catawba ; scarce.

V. PEDATIFIDA. G. Don.*

Marblehead ; scarce. Margaretta and Perkins

rare.

V. pubescens, Ait. Downy Yellow Violet.

Common.
V. pubescens scabriuscula, Torr & Gray.

Perkins, Milan. Apparently common : we have
confounded it with the species.

V. rostrata, Pursh. Long-spurred Violet.

Florence ; frequent. Berlin Heights, but not

nearer Sandusky.

V. sagittata, Ait. Arrow-leaved Violet.

Prairie, Oxford and Perkins; common. East of

Milan. Vermillion. In bloom October 5.

V. striata, Ait. Pale Violet.

Common along rivers and, locally, elsewhere.
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Y. tenella, Muhl. (Viola tricolor arvensis DC,
perhaps.) Field Pansy. Cedar Point, Johnson's

Island, Marblehead, Catawba. Put-in-Bay ; in-

frequent but apparently indigenous. V. tricolor

L., Pansy, persists where it has been cultivated.

Three other species grow in Cuyahoga county.

See page 30.

CAGTACE/E.

OPUNTIA, Hill. Prickly Pear.

O. rafinesquii, Engelm.*

Cedar Point and one field in Margaretta

;

common. Marblehead; scarce.

THYflELvEACEvE.

DIRCA, L. Leatherwood. Moosewood.

D. PALUSTRIS, L.

One bush on Beecher's fiats, Vermillion River,

southern Florence. "Formerly plentiful" there.

EL/EAGNACE^E.

SHEPHERDIA, Nutt.

S. CANADENSIS, Nutt.

One spot on east fork Vermillion River ; rare.

" Cedar Point," W. A. Kellerman.

LYTHRACE/E.

AMMANNIA, L.

A. coccinea, Rottb.*

Presque Isle Point, Peninsula; local.



118 SANDUSKY FLORA.

LYTHRUfl, L. Loosestrife.

L. alatum, Pursh.

Common, especially on wet prairies.

Put-in-Bay and Middle Bass the only Islands.

NES/EA, Comm, Juss.

N. VERTICILLATA, HBK. (DECODON VERTICILLATUS.
Ell.) Swamp Loosestrife.

Marshes connected with Bay and Lake ; common.
Islands.

ROTALA, L.

R. ramosior, Koehne.

Marblehead; rare. The only spot in northern
Ohio.

MELASTOMACE/E.

RHEXIA, L. Deer-Grass. Meadow-Beauty.

R. VIRGINICA, L.*

Southern Perkins and East of Milan
;
plentiful in

a tew places ; regarded rare until 1898.

ONAGRACE^E.

CIRC/GA, L. Enchanter's Nightshade.

C. ALPINA, L.

Florence, mostly on old logs ; scarce,

C. LUTETIANA, L.

Common. Put-in-bay the only Island.

EPILOBIUH, L. Willow-herb.

E. adenocaulon, Haussk.
Castalia, Vermillion in old quarry, Marblehead,
Kelley's Island, North Bass; infrequent.
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E. angustifolium, L. Great Willow-herb. Fire-weed.

Infrequent.

E, COLORATUM. Muhl.
Frequent. Kelley's Island. Middle Bass.

E. lineare, Muhl.

Castalia and Peninsula ; infrequent.

QAURA, L.

G. BIENNIS, L.

Rather frequent.

LUDWIQIA, L. False Loosestrife.

L. alternifolia, L. Seed-box.

Common on the shale. Cedar Point.

L. palustris. Ell. Water Purslane.

Frequent.

L. polycarpa, Short & Peter.

Oxford, Perkins, Vermillion; infrequent.

t

(ENOTHERA, L. Evening Primrose.

CE. biennis, L. Common Evening Primrose.

Common.

CE. fruticosa, L. Sundrops.

Kimball ; locally plentiful.

CE. oakesiana, Robbins.*

Sandusky and probably Cedar Point and else-

where about the Lake. Not distinguished from
CE. bennis until 1898, probably for the reason
that it is not annual, as described. Several years
ago August Guenther, at my suggestion, pulled up
a large number of CEnotheras on Cedar Point
and elsewhere, but failed to find one with an an-

nual root. One or the other species is very com-
mon on the shores of the Islands.
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CE. PUMILA, L.

Oxford, southern Perkins, east of Milan, Vermill-

ion; scarce. "Southern Margaretta," Elsie Johns.

CE. RHOMBIPETALA, Nutt.*

Cedar Point.

HALORAQIDACE^.

MYRIOPHYLLUH, L. Water-Milfoil.

M. SPICATUM, L.

Sandusky Bay, East Harbor, Catawba, Put-in-

Bay ; common.

PROSERPINACA, L. Mermaid-weed.

P. PALUSTRIS, L.

Perkins, Castalia, Marblehead ; in swamps.

ARALIACE>E.

ARALIA, L.

A. nudicaulis, L. Wild Sarsaparilla.

Rather frequent. Green Island, Kelley's Island.

A. ouinouefolia Decsne & Planch. Ginseng.

A few years ago frequent ; now nearly extermin-

ated. The ginseng dug on Put-in-Bay, 1892 and
1893, sold for about $800 at about $3 a pound.

A. racemosa, L. Spikenard.

Frequent on steep banks of streams, and occurs

in several other places.

A. trifolia, Decsne & Planch. Dwarf Ginseng.

Ground-nut.

Two places in Florence.



MOSELEY. 121

UMBELLIFER^E.

ARCHANGELIdA, Hoffm.

A. ATROPURPUREA, Hoffm.

Castalia; frequent. Perkins.

A. hirsuta, Torr & Gray.

Sandy soil ; infrequent.

CARUM, L. Caraway.

C. carvi, L.

Infrequent. Islands.

CrLCROPHYLLUM, L.

C. procumbens, Crantz.

Infrequent. Kelley's Island.

CICUTA, L. Water Hemlock.

C. BULBIFERA, L.

Frequent. Islands.

C. maculata, L. Musquash Root.

Frequent. Kelley's Island.

CONIUM, L. Poison Hemlock.

C. maculatum, L.

Roadside, Groton ; local.

CRYPTOT/ENIA, DC. Honewort.

C. CANADENSIS, DC.
Frequent.

DAUCUS, L. Carrot.

D. carota, L.

A weed in some places in the eastern part of Erie

county. Infrequent or scarce in Sandusky and
elsewhere, but, perhaps, spreading from the east.
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ERIGENIA, Nutt. Harbinger-of-Spring.

E. BULBOSA, Nutt.

Rather frequent near streams.

Kelley's Island.

ERYNQIUn, L.

E. yuccjefolium, Michx.*

Rattlesnake-Master. Button Snake-root.

Southeast of Kimball
;
plentiful. Roadside west

of Union Corners, and roadside at Joseph Smith's,

Perkins ; rare.

FCENlCULUn, Adans, Fennel.

F. vulgare, Mill. ( F. officinale, All.

)

Sandusky and Groton ; rare.

HERACLEUM, L. Cow-Parsnip.

H. lanatum, Michx.

Perkins, Florence, Port Clinton ; infrequent.

HYDROCOTYLE, L. Water Pennywort.

H. AMERICANA, L.

Florence; rare.

OSMORRHIZA, Raf. Sweet Cicely.

0. BREVISTYLIS, DC.

Common.
O. LONGISTYLIS, DC.

Common.

PEUCEDANUM, L.

P. sativum, Benth & Hook. Parsnip.

Common. Kelley's the only island.

P. TERNATUM, Nutt. (TlEDEMANNIA RIGIDA, Coult &
Rose. ) Cowbane.
Infrequent.
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PIMPINELLA, L.

P. INTEGERRIMA, Betlth & Hook.
Frequent, especially on rocky hillsides. Kelley's

Island, Put-in-Bay.

SANICULA, L. Sanicle. Black Snakeroot.

S. CANADENSIS, L.

Frequent or common. Put-in-Bay group.

S. MARYLANDICA, L.

Frequent or common, Kelley's Island.

The two species of sanicle are so much alike that

I have not always attempted to distinguish

between them. The U. S. National Museum has

a specimen of S. trifoliata from Lorain county,

and the same might probably be found in Erie

county by diligent searching.

SILT!*!, L. Water Parsnip.

S. cicut^efolium, Schrank.

Frequent. Kelley's Island.

THASPIUM, Nutt. Meadow-Parsnip.

T. AUREUM, Nutt.

Sandusky, Margaretta, Marblehead: infrequent.

The so-called variety atropurpureum in Florence.

T. AUREUM TRIFOLIATUM. Coult & Rose.

Frequent on the Peninsula and in the western

part of Erie county. Put-in-Bay.

T. BARBINODE, Ntltt.

Margaretta, Peninsula, Islands; frequent. "Cedar
Point."

T. BARBINODE, ANGUSTIFOLIUM, Coult & Rose.

Cedar Point, Johnson's Island, Marblehead,

Mouse Island ; frequent.

ZIZIA, Koch.

Z. AUREA. Koch.
Frequent. Kelley's Island.
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CORNACE^E.

CORNUS, L. Cornel. Dogwood.

C. ALTERNIFOLIA, L. f.

Florence, Catawba ; scarce.

C. AMOMUM, Mill. (C. SERICEA, L. )

Silk}' Cornel. Kinnikinnik.

Common.
C. ASPERIFOLIA, Michx.

Common.
C. CANDIDISSIMA, Mill. ( C. PANICULATA, L'Her.)

Frequent.

C. circinata, L'Her. Round-leaved Cornel or Dog-

wood.
Frequent, especially on the Peninsula and along

the Vermillion River. Kelley's Island.

C. Florida, L. Flowering Dogwood.
Common. Kelley's the only Island.

C. stolonifera, Michx, Red-osier Dogwood.
Castalia; rare. Shore of Lake Erie east of

Huron.

NYSSA, L. Tupelo.

N. multiflora, Wang. ( N. sylvatica, Marsh. )

Pepperidge. Sour Gum.
Rich soil; infrequent.

PYROLACE^E.

CHIMAPHILA, Pursh. Pipsissewa.

C, maculata, Pursh. Spotted Wintergreen,

Furnace woods, Vermillion.

C. umbel/lata, Nutt. Prince's Pine.

Cedar Point; east of Milan; Vermillion River,

Florence, rare.
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PYROLA, L. Wintergreen.

P, elliptica, Nutt. Shin-leaf.

Florence, Milan, Perkins, Cedar Point, Marble-

head ; infrequent. i

P. ROTUNDIFOLIA, L.

Florence, Berlin Heights, Milan, Perkins, Marga-
retta Ridge; infrequent.

HONOTROPACE/E.

MONOTROPA, L. Indian Pipe.

M. uniflora, L. Corpse-Plant.

Infrequent.

ERICACE/E,

ARCTOSTAPHYLOS, Adans. Bearberry.

A. uya-ursi, Spreng.*

Cedar Point; frequent. Vermillion River, Ver-

million; rare.

EPIG/EA, L. Ground Laurel.

E. repens, L. Trailing Arbutus.

Berlin Heights ; rare.

GAULTHERIA, L. Aromatic Wintergreen.

G. procumbens, L. Creeping Wintergreen.

One woods east of Milan ; frequent. Berlin

Heights and Vermillion River ; rare. Formerly so

plentiful on the banks of the Vermillion River

north of Birmingham that they were known
locally as the " Wintergreen Banks."
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VACCINIACE^E.

GAYLUSSAC1A, H. B. K. Huckleberry.

H. resinosa, Torr & Gray. Black Huckleberry.

Oxford and east ; frequent.

OXYCOCCUS, Hill. Cranberry.

0. macrocarpus, Pers. Large or American Cranberry.
Milan; nearly exterminated. "Formerly east of
Berlin Heights and plentiful near Axtel."

VACCINIUM, L. Blueberry.

V. corymbosum, L. High-bush or Swamp Blueberry.
A few bushes on and near Tisdale's Vermillion,
and in the old swamp near Axtel where years
ago, " grew a thousand bushels of berries." See
page 31.

Y. pennsylvanicum, Lam. Dwarf Blueberry.

Vermillion River, Vermillion ; rare.

V. vacillans, Solander. Low Blueberry.
Fiequent from the Huron River east. This and
the Black Huckleberry are the only Ericaceae often
met with in Erie county and these not often west
of the Huron River. I know of none of this order
on the Islands and, excepting the Shin-leaf and
"Indian Pipe," none on the Peninsula.

PRIflULACE^.

ANAQALLIS, L. Pimpernel.

A. arvensis, L. Common Pimpernel.

"Sandusky." Victor Hommel.

DODECATHEON, L. American Cowslip.

D. meadia, L.* Shooting-Star.

Castalia; rare. Called also Pride-of-Ohio, but
probably not one in a thousand of the peoplenow
living in Ohio ever saw it growing wild.
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LYSIHACHIA, L. Loosestrife.

L. nummularia, L. Moneywort.
Frequent in damp places along roads and oc-

casional elsewhere. Middle Bass.

L. OUADREFOLIA, L.

Rather frequent.

L. stricta, Ait.

Infrequent. Bass Islands.

L. thyrsiflora, L. Tufted Loosestrife.

Perkins, Huron, Cedar Point, Catawba

;

infrequent.

SAMOLUS, L. Water Pimpernel. Brook-weed.

S. VALERANDI AMERICANUS, Gray.

Florence, Shinrock, Huron, Milan, Groton

;

infrequent.

STEIRONEMA, Raf.

S. ciliatum, Raf.

Common.
S. lokgifolium, Gray.

Sandusky, Oxford, Margaretta, Peninsula, Put-in

Bay, Middle Bass, Rattlesnake Island; frequent.

OLEACE^E.

FRAXINUS, L. Ash.

F. Americana, L. White Ash.

Common. Wood used by the Sandusky Tool

Company for hoe handles.

F. pubescens, Lam. Red Ash.

Frequent. Islands. On Kelley's Island fruit 2^
inches long and 5-12 inch wide.

F. ouadrangulata, Michx. Blue Ash.

Islands and Peninsula; frequent. Margaretta

Ridge.
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F. sambucifolia, Lam. Black Ash.

Infrequent. Islands.

F. yiridis, Michx. f. Green Ash.

Cedar Point and Vermillion River.

LIGUSTRUn, L.

L. vulgare, L. Privet. Prim.

Cedar Point, Milan, etc ; rare.

SYR1NGA, L.

S. vulgaris, L. Lilac.

Kelley's Island; well established. Sandusky.

GENTIANACE/E.

BARTONIA, riuhl.

B. TENELXA, Muhl.

East of Milan ; rare.

FRASERA, Walt. American Columbo.

F. CAROLINENSIS, Walt.

Margaretta Ridge, Perkins, Huron, Berlin; scarce.

GENTIANA, L. Gentian.

G. andrewsii, Griseb. Closed Gentian.

Frequent along ditches.

G. crinita, Froel. Fringed Gentian.

Castalia, southern Perkins, eastern Milan, Oxford

near Huron River ^infrequent. " Marblehead."

G. detonsa Rottb. (G. serrata, Gunner.)

Vermillion River, Florence; one young plant found

on wet shale cliff.

G. puberula, Michx.*

Southern Perkins ; beautiful but very rare.
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G. guiNQUEFJLORA, Lam.
Vermillion River; frequent on the east fork. Mar-
garetta Ridge ; rare. The variety occidentalis in

southern Perkins.

SABBATIA, Adans.

S. ANGULARIS, Pursh.
" Florence, 1888. " Josephine Fish.

Eastern Milan and Vermillion River, Florence

;

scarce.

APOCYNACE/E.

APOCYNUH, L.

A. andros^emifolium, L. Spreading Dogbane.
Frequent. Put-in-Bay. Middle Bass.

A. cannabinum, L. Indian Hemp.
Frequent but on lower ground. Islands.

VINCA, L.

V. minor L. Periwinkle, Myrtle.

Spreading in and from yards and cemeteries.

Kelley's Island. Middle Bass.

ASCLEPIADACE/E.

ACERATES, EH. Green Milkweed.

A. LONGIFOLIA, Ell.*

Prairie; Oxford, Perkins, Huron; frequent.

A. YIRIDIFLORA, Ell.

Oxford, Margaretta, Cedar Point, Marblehead,

Catawba. Infrequent, except on Marblehead,

where the " varietv " lanceolata also occurs.
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ASCLEPIAS, L. Milkweed.

A. incarnata, L. Swamp Milkweed.
Common.

A. INCARNATA PULCHRA, PerS.

Castalia ; rare.

A. obtusifolia, Michx.*

In sand, Margaretta Ridge, Castalia cemetery,

southern Perkins ; rare.

A. phytolaccoides, Pursh. Poke Milkweed.

In nine places, but scarce. Put-in-Bay.

A. purpurascens, L. Purple Milkweed.
Perkins, Margaretta, Groton, Marblehead,

Catawba; infrequent.

A. quadrifolia. Jacq.

Huron River and Perkins ; rare.

A. sullivantii, Engelm.*

Oxford and Sandusky ; scarce.

A. syriaca, L. Common Milkweed or Silkweed.

Common.
A. tuberosa, L. Butterfly-weed. Pleurisy-root.

Frequent. Put-in-Bay. North Bass.

A. VERTICILLATA, L.

Southern Margaretta, Groton, Marblehead,
Catawba; scarce.

CONVOLVULACE^E.

CONVOLVULUS, L. Bindweed.

C. arvensis, L. Small Bindweed.

Sandusky and Islands; local.

C. SEPIUM, L. ( CALYSTEGIA SEPIUM, R. Br.)

Hedge Bindweed.

Common. A rank weed in corn fields in Perkins.

On portions of the bay shore of Cedar Point so

thick as to make walking difficult.
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C. sepium repens, Gray.*

Oxford; frequent? Catawba. " Marblehead,"

U. G. Sanger.

IPOMCEA, L. Morning Glory.

I. pandurata, Meyer. (I. fastigiata. Sweet.) Wild

Potato-vine. Man-of-the-earth.

Frequent.

I. purpurea, Roth. Morning-glory.

Escaped into roads and waste places, Sandusky,

Peninsula, Put-in-Bay, North Bass; infrequent.

CUSCUTACE/E.

CUSCUTA, L. Dodder.

C. arvensis, Beyrich.*

Oxford, Florence, Port Clinton ; rare.

C. chlorocarpa, Engelm.*

Catawba; frequent. East Harbor, Castalia,

Willow Point, Sandusky, Oxford ; infrequent.

C. decora, Engelm.*

Marblehead ; rare.

C. gronoyii, Willd.

Common.
C. inflexa, Engelm.*

Oxford and Margaretta Ridge ; scarce.

G. tenuiflora, Engelm.

Perkins, Oxford, Port Clinton, Put-in-Bay
;

Infrequent.

POLEMONIACE^.

PHLOX, L.

P. DIYARICATA, L.

Common. A specimen from Johnson's Island has

narrow, acuminate, corolla lobes.
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P. PANICULATA, L.

Spreading from gardens to roadsides in several

places.

P. pilosa, L.

Margaretta Ridge, Oxford, southern Perkins,

Huron, Catawba; locally common.
P. subulata, L. Ground or Moss Pink.

Catawba; frequent. Vermillion or Florence;

rare. "Berlin" Sterling Hill.

POLEMONIUM, L. Greek Valerian.

P. REPTANS, L.

Near the Huron and Vermillion rivers ; infrequent,

"Hartshorn's, Peninsula. " Pearl Green.

HYDROPHYLLACE/E.

HYDROPHYLLUM, L. Waterleaf.

H. APPENDICULATUM, Michx.

Frequent, especially on the Islands and
Peninsula.

H. CANADENSE, L.

Florence and Vermillion ; rare.

H. MACROPHYLLUM, Nutt.

One spot on west bank of west fork of Vermillion

River; a dozen or more plants growing with a

few of the preceding species. Unknown elsewhere

so far north.

H. YIRGINICUM, L.

Common. Islands, except Kelley's and Put-in-

Bay.

PHACELIA, Juss.

P. purshii, Buckley.

Johnson's Island; common. Milan, Vermillion,

Peninsula, Kelley's Island ; scarce.
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BORAQINACE^.

BORAQO, L.

B. officinalis, L. Borage.

Spontaneous near the Soldiers' Home.

CYNOGLOSSUH, L.

C. officinale, L. Hound's-tongue.

Common.

ECHINOSPERMUH, Lehm. Stickseed.

E. lappula, Lehm.
Peninsula, Kelley's Island, Middle Bass, Perkins,

Sandusky ; rather frequent.

E. yirginicum, Lehm. Beggar's Lice.

Frequent. Kelley's Island. Put-in-Bay.

ECHIUM, L. Viper's Bugloss.

E. yulgare, L. Blue-weed.

Well established in the L. E. & W. freight yard,

Sandusky.

LITHOSPERnun, L.

L. arvense, L. Corn Gromwell.

Abundant One of the worst weeds on Kelley's

Island and elsewhere.

L. canescens, Lehm. Hoary Puccoon.

Peninsula, Margaretta, southern Perkins;

infrequent.

L. hirtum, Lehm.* Hairy Puccoon.

Cedar Point; common.

MERTENSIA, Roth. Lungwort.

M. virginica, DC. Virginia Cowslip. Blue-bells.

Johnson's Island, Huron River; frequent.

Marblehead, Kelley's Island, North Bass, Berlin,

Vermillion River ; infrequent or scarce.
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MYOSOTIS, L. Scorpion-grass.

M. VERNA, Nutt.

Rather frequent. Put-in-Bay.

ONOS/VIODIUM, Hichx.

O. CAROLINIANUM, DC.
Margaretta, western Perkins, Peninsula, John-
son's Island ; infrequent.

VERBENACE/E.

LIPP1A, L.

L. lanceolata, Michx. Fog-fruit.

Sandusky, Margaretta, Groton, Johnson's Island,

Peninsula, Put-in-Bay ; infrequent.

VERBENA, L. Vervain.

V. ANGUSTIFOUA, Michx.

Common in dry calcareous soil. Kelley's the only

island.

V. bracteata, Lag & Rodr.*

Near the L. E. & W. freight house; rare.

V. hastata, L. Blue Vervain.

Common.
Y. urticaefolia, L. White Vervain.

Frequent. Islands. Hybrids between this and
the preceding occur.

LABIATVE.

BLEPHILIA, Raf.

B. CILIATA, Raf.

Johnson's Island, Marblehead, Catawba, Kelley's

Island, Put-in-Bay, Margaretta, western Per-

kins ; locally plentiful.



1VIOSEEEY. 135

B. hirsuta, Benth.

In woods, Erie county and Catawba ; infrequent.

CALAHINTHA. Lam.

C. clinopodium, Benth. Basil.

Islands, Peninsula, Cedar Point; common.
Smith's woods, Perkins.

C. nuttallii, Benth.

Prairies, Castalia and Marblehead ; common.

COLLINSONIA, L. Horse Balm.

C. canadensis, L. Rich-weed.

Frequent.

HEDEOMA, Pers.

H. pulegioides, Pers. American Pennyroyal.

Common.

ISANTHUS, nichx.

I. caeruleus, Michx. False Pennyroyal.

Dry calcareous soil ; frequent, especially about
quarries. Kelley's Island. Common on Marble-

head.

LAMIUM, L. Dead-Nettie.

I, amplexicaule, L.

Throughout but scarce. Islands.

Lv pnrpureum, L.
" Soldiers' Home." Carl Anderson.

LEONURUS, L.

L. cardiaca, L. Motherwort.
Common.

LOPHANTHUS, Benth. Giant Hyssop.

L. nepetoides, Benth.

Peninsula; frequent. Kelley's Island, Cedar
Point, Johnson's Island, Groton, Perkins, Bloom-
jngville, Florence; infrequent,
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L. SCROPHULARIAEFOIJUS, Betlth.

East of Milan ; rare. Also at Oak Harbor,
Ottawa county.

LYCOPUS, L. Water Hoarhound.

L. rubellus, Moench.
Infrequent. Islands.

L. SINUATUS, Ell.

Frequent. Islands.

L. virgtnicus, L. Bugle-weed.

Common.

MARRUBIUn, L. Hoarhound.

M. vulgare, L. Common Hoarhound.
Islands and Peninsula; common. Margaretta
Sandusky, Milan ; local.

MELISSA, L. Balm.

M. officinalis, L. Common Balm.

Woods, Put-in-Bay and Vermillion ; rare.

MENTHA, L. Mint.

M. canadensis, L. Wild Mint.

Common.

M. piperata, L. Peppermint.

Frequent, especially about Castalia. "The
continuous inhalation of the oil for several days
will cure catarrh."

M. viridis, L. Spearmint.

Common. Put-in-Bay the only island.
_ MOHARDA, L. Horie-mint.

M. CLINOPODIA, L.

Milan ; rare.

M. fistulosa, L. Wild Bergamot.

Common. The variety mollis seems to be the

more common form.
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NEPETA, L. Cat-Mint,

N. cataria, L. Catnip.

Common.
N. glechoma, Benth. Ground Ivy. Gill.

Common. Not noticed on the Islands, except

Rattlesnake, where it appeared about 1892, and
Put-in-Bay. Along rivers it has become super-

abundant.

PHYSOSTEGIA, Benth. False Dragon-head

.

P. virginiana, Benth.

Marblehead, Put-in-Bay, Middle Bass, Groton,

eastern Sandusky ; scarce.

PRUNELLA, L. Self-heal.

P. vulgaris, L. Heal-all.

Common.

PYCNANTHEMUM, Michx. Mountain Mint.

P. LANCEOLATUM, Pursh.

Castalia; common. Oxford, Milan, Peninsula;

frequent. Put-in-Bay.
P. LINIFOLIUM, Pursh.

Oxford prairie and Vermillion River flats ; rare.

P. muticum pijlosum, Gray.

East of Port Clinton ; rare.

SATURE1A, L. Savory.

S. hortensis, L. Summer Savory.

Well established in and near the village ot

Marblehead.

SCUTELLARIA, L. Skullcap.

S. GALERICULATA, L.

Common. Put-in-Bay and Middle Bass the only

islands.



138 SANDUSKY FLORA.

S. lateriflora, L. Mad-dog Skullcap.

Common.
S. nervosa, Pursh.

Vermillion, woods east of the river and Florence

along west fork ; rare.

S. parvula, Michx.

Mostly in calcareous soil, Margaretta, Peninsula,

Kelley's Island ; frequent.

S. VERSICOLOR, Nutt.

Marblehead ; frequent. Cedar Point, Johnson's

Island, Put-in-3ay, Catawba, Margaretta, Per-

kins ; infrequent.

STACHYS, L. Hedge-Nettle.

S. aspera, Michx.

Sandusky, Cedar Point, Peninsula; common.
Middle Bass, North Bass.

S. TENUIFOLIA, Willd. ( S. ASPERA GLABRA, Gray. )

Old Woman Creek, Berlin Heights ; rare.

TEUCRIUM, L. Germander.

T. canadense, L. Wood Sage.

Common especially on the shores of the Islands.

SOLANACE^E.

DATURA, L. Jamestown or Jimson-weed.

D. stramonium, L.

Margaretta ; frequent ; elsewhere scarce.

D. tatula, L.

Frequent. Kelley's Island.

LYClUn, L. Matrimony Vine.

L. vulgare, Dunal.

Escaped from gardens in some places. Kelley's

Island.
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LYCOPERSICUn, Hill.

L. esculentum, Mill. Tomato.
Sandusky; well established near the Bay. Kel-

ley's Island. Put-in-Bay.

NICANDRA, Adans. Apple of Peru.

N. physaloides, Gaertn.

Perkins ; scarce.

PHYSALIS, L. Ground Cherry.

P. heterophylla, Nees. ( P. virginiana, Gray.

)

Common.
P. HETEROPHYLLA AMBIGUA, Gray. .

Marblehead.

P. HETEROPHYLLA NYCTAGINEA, Dunal.

Huron, Milan, Perkins, Danbury.

P. LANCEOLATA, Michx.

Sandusky, Perkins, Port Clinton, Kelley's Island,
"Marblehead."

P. PHILADELPHIA. Lam.
Perkins, Groton.

P. pruinosa, L.

Kelley's Island.

SOLANUM, L. Nightshade.

S. carolinense, L. Horse-Nettle.

Several places near railroads ; scarce.

S. dulcamara, L. Bittersweet.

Frequent, especially on the Peninsula and Islands.
Abundant in Lake woods east of Port Clin-

ton. Appearing to be indigenous.

S. nigrum, L. Common Nightshade.

Common.
S. rostratum, Dunal.

Marblehead, about the quarry, where the dry
soil seems adapted to this western weed, but we
hope Mr. Harsh has succeeded in exterminating
it. Put-in-Bay and "west of Sandusky," 1895.
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SCROPHULARIACE/E.

CASTILLEJA, L. Painted-Cup.

C. coccinea, Spreng. Scarlet Painted-Cup.

Hartshorn's, Peninsula and Catawba; rare.

CHELONE, L, Turtle-head.

C. glabra, L. Snake-head.

Throughout Erie county ; infrequent.

CONOBEA, Aublet.

C. multifida, Benth.*

Prairies, Castalia, Marblehead, Kdley's Island;

scarce.

GERARDIA, L.

G. AURICULATA. Michx.*

Marblehead ; rare.

G. flava, L. Downy False Foxglove.

''Huron River?" Henry Schoepfle.

G. purpurea, L. Purple Gerardia.

Castalia, where it adorns the grounds of the

Trout Club, Oxford, southern Perkins, Perrin's,

Milan, Cedar Point, Peninsula; infrequent.

G. purpurea paupercula, Gray.*

Oxford and southern Perkins ; rare.

G. ouercifolia, Pursh. Smooth False Foxglove.

Infrequent.

G. tenuifolia, Vahl. Slender Gerardia.

Frequent. Kelley's Island.

GRATIOLA, L. Hedge-Hyssop.

G. sphaerocarpa, Ell.*

DeLamater's, Kimball; rare.

G. VIRGINIANA, L,

Rather frequent.
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ILYSANTHES, Raf.

I. riparia, Raf. False Pimpernel.

Sandusky. Huron River, Peninsula; infrequent.

LINARIA, Juss. Toad Flax.

L. vulgaris, Mill. Butter and Eggs.

Common.

MinULUS, L. Monkey-flower.

M. alatus, Solander.

Frequent in the eastern part of Erie county.

Milan and Perkins ; infrequent.

M. ringens, L.

Frequent. Bass Islands.

PEDICULARIS, L. Lousewort.

P. canadensis, L. Wood Betony.

Infrequent. Kelley's Island. Put-in-Bay.

P. LANCEOLATA, Miehx.

Milan, Margaretta, Perkins; infrequent.

PENTSTEMON, Mitchell. Beard-tongue.

P. pubescens, Solander.

Frequent, especially on the Islands and Peninsula.

SCROPHULARIA, L. Figwort.

S. NODOSA MARYLANDICA. Gray.

Frequent. Islands,

SEYMERIA, Pursh.

S. macrophylla, Nutt. Mullein-Foxglove.

Cedar Point, Port Clinton, Vermillion River;

scarce.

VERBASCUM, L. Mullein.

V. blattaria, L. Moth Mullein.

Frequent. Kelley's Island. Middle Bass.
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V. thapsus, L. Common Mullein.

Common.

VERONICA, L. Speedwell.

Y. anagallis, L. Water Speedwell.

Margaretta, Huron, Berlin, Kelley's Island

;

infrequent.

Y. arvensis, L. Corn Speedwell.

Common.

Y. hederasfolia, L.* Ivy-leaved Speedwell.

"Yard on east Market St., Sandusky." lone

Pratt.

Y, officinalis, L. Common Speedwell.

Margaretta Ridge and east of Port Clinton;

rare. "Florence." Josephine Fish.

Y. peregrina, L. Neckweed. Purslane Speedwell.

Frequent. Put-in-Bay, North Bass, Rattlesnake

Island.

Y. scutellata, L. Marsh Speedwell.

Infrequent.

Y. serpyllifolia, L. Thyme-leaved Speedwell.

Frequent. Put-in-Bay.

V. virginica, L. Culver's-root. Culver's Physic.

Infrequent.

LENTIBULARIACE>E.

UTRICULARIA, L. Bladderwort.

U. GIBBA, L*
Cedar Point; local.

U. vulgaris, L. Greater Bladderwort.

Sandusky Bay and East Harbor ; frequent. Cas-

talia; infrequent,
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OROBANCHACE^E.

APHYLLON, Hitchell.

A. uniflorum, Gray. One-flowered Cancer-root.

Sandusky, three places; "Bogart" James D.

Parker, Jr.; Florence; "Catawba" Earl Covell:

scarce.

CONOPHOLIS, Wallroth. Squaw-root. Cancer-root.

C. Americana, Wallroth.

Local. Put-in-Bay, northwest woods
;
plentiful.

Perkins, big woods. Florence ; two places.

EPIFAGUS, Nutt. Beech-drops. Cancer-root.

E. AMERICANUS, Nutt., ( EPIPHEGUS YIRGINIANA, Bart).

Florence, Vermillion, Berlin ; frequent.

BIGNONIACE/E-

TECOMA, Juss. Trumpet-flower.

T. radicans, Juss. Trumpet Creeper.

Frequent in woods and probably indigenous.

Abundant on Cedar Point. Islands.

ACANTHACE^E.

DIANTHERA, Gronov. Water-Willow.

D. AMERICANA, L.

Marblehead, Put-in-Bay, Middle Bass; rare.

"Mills Creek; plentiful" Hommel.

PHRYMACE^E.
PHRYMA, L. Lopseed.

P. LEPTOSTACHYA, L.

Frequent. Kelley's Island. Put-in-Bay.
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PLANTAGINACE/E.

PLANTAGO, L. Plantain.

P. ARISTATA, Michx.

Sandy field on Margaretta Ridge and near L. E.

& W. freight house, Sandusky ;
rare.

P. cordata, Lam.
Huron and Florence ; rare.

P. lanceolata, L. Ribgrass. Ribwort. English

Plantain.

Frequent but not common in most parts. Kelly's

Island, Put-in-Bay.

P. major, L. Common Plantain.

Common.
P. rugelh, Decaisne.

More common than the preceding.

P. VIRGINICA, L.

Sandy field on Margaretta Ridge ; rare.

RUBIACE/E.

CEPHALANTHUS, L. Button-bush.

C. OCCIDENTAL-IS, L.

Common.

GALIUM, L. Bedstraw. Cleavers.

G. aparine, L. Cleavers. Goose-Grass.

Abundant.

G. asprellum, Michx. Rough Bedstraw.

Infrequent. Islands.

G. boreale, L. Northern Bedstraw.

Perkins, Margaretta, Marblehead, Catawba,

Kelley's Island ; scarce.

G. circ.ezans, Michx. Wild Liquorice.

Rather common. Put-in-Bay, Middle Bass,

Rattlesnake Island.
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G. concinnum, Torr & Gray.

Common. Not on the Islands.

G. lanceolatum, Torr. Wild Liquorice.

Florence, Vermillion, Berlin Heights ; rare.

G. pilosum, Ait.

Frequent. One specimen shows a reversion of

flowers to leaves.

G. trifidum, L. Small Bedstraw.

Frequent. Put-in-Bay. Middle Bass. The

variety pusillum occurs at Castalia and "Cedar

Point."

G. TRIFIDUM LATIFOLIUM, Torr.

Infrequent.

G. triflorum, Michx. Sweet-scented Bedstraw.

Frequent. Rattlesnake Island.

HOUSTONIA, L.

H. cjerulea, L. Bluets. Innocence.

Not found near Sandusky but in many places

from southern Perkins south and east. East of

Milan I have seen several million blossoms on

three or four acres of ground, appearing at a

distance as if a light snow had fallen, not com-

pletely covering the grass.

H. ciliolata, Torr.

Marblehead; common. Margaretta. Soldier's

Home.
H. I.ONGIFOLIA, Gaertn.

Rocky shores of Rattlesnake Island and Put-in-

Bay; frequent. Marblehead.

HITCHELLA, L. Partridge-berry.

M. REPENS, L.

Banks of Vermillion River and tributaries;

common. Old Woman Creek at Berlin Heights;

frequent. Milan, Perkins, Groton ; scarce.
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CAPRIFOLIACE^E.

LONICERA, L. Honeysuckle.

L. GLAUCA, Hill.

Margaretta Ridge ; rare.

L. glaucescens, Rydb.
Infrequent. Islands.

L. sempervirens, L. Trumpet or Coral Honeysuckle.

Woods near Huron, where the seed was doubtless

dropped by birds ; rare.

SAMBUCUS. L. Elder.

S. canadensis, L. Common Elder.

Common.
S. racemosa, L. Red-berried Elder.

Eastern Sandusky; east of Milan; Vermillion

River, Florence ; scarce.

SYMPHOR1CARPOS, Juss. Snowberry.

S. orbiculatus, Moench. (S. vulgaris, Michx.)

Indian Currant. Coral-berry.

Sandusky and Milan ; escaped.

S. racemosus, Michx. Snowberry.

Marblehead ; common. Elsewhere scarce.

S. racemosus pauciflorus, Robbins.

Cedar Point; common-

TRIOSTEUn, L. Horse-Gentian.

T. perforatum, L. Fever-wort.

Frequent.

VIBURNUM, L. Arrow-wood.

V. acerifolium, L. Dockmackie.

Frequent from the Huron River east. Put-in-

Bay.

V. DENTATUM, L.

Florence and eastern Berlin ; infrequent.
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V. lentago, L. Sweet Viburnum. Sheep-berry.

Infrequent. Kelley's Island, Middle Bass.

V. opulus, L. Cranberry-tree.
•' Groton " and big woods, Perkins ; rare.

V. pubescens, Pursh.

Marblehead, Catawba, Kelley's Island, Put-in-

Bay; frequent.

VALERIANACE^.

VALERIANA, L. Valerian.

V. PAUCIFLORA, MicllX.

Lake woods east of Port Clinton, Florence,

Milan; rare.

VALERIANELLA, Poll. Corn-Salad. Lamb-Lettuce.

V. olitoria, Poll.

Shinrock; rare.

V. radiata, Dufr.

Perkins, Milan, Shinrock ; scarce.

V, woodsiana, Walp.*

Woodbury's woods, Berlin ; local.

DIPSACACE^E.

DIPSACUS, L. Teasel.

D. sylvestris, Mill.

Common. Kelley's the only island.

CUCURBITACE^.
ECHINOCYSTIS, Torr & Gray. Wild Balsam-apple.

E. lobata, Torr & Gray.

Lake woods east of Port Clinton; abund-

ant. Elsewhere infrequent.
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SICYOS, L.

S. angulatus, L. One-seeded Bur-Cucumber.

Green Island ; common. Rattlesnake Island, Put-

in-Bay, Catawba, Port Clinton, Cedar Point,

Sandusky; infrequent.

CAriPANULACE/E.

CAIIPANULA, L. Bellflower.

C. Americana, L. Tall Bellflower.

Common.

C. aparinoides, Pursh. Marsh Bellflower.

Cedar Point, Venice, Peninsula ; locally common.

C. rotundifoeia. Harebell.

Common on rocky shores but apparently absent

from Kelley's Island. *

LOBELIA, L.

L. cardinalis, L. Cardinal-flower.

Infrequent. Islands.

L. inflata, L. Indian Tobacco.

Rather frequent. Put-in-Bay.

L. kalmii, L.

Common on rocky shores. Florence ; rare.

L. spicata. Lam.
Common on the prairies.

L. syphilitica, L. Great Lobelia.

Common. Kelley's, Middle Bass and North Bass

the only islands.

SPECULARIA, Heister. Venus's Looking-glass.

S. PERFOLIATA, A. DC.

Infrequent. Kelley's Island, Put-in-Bay.
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CICHORIACEyE.

CICHORIUM, L. Chicory. ' Succory.

C. intybus, L.

Roadsides in a number of places ; local. Common
at Port Clinton and Catawba. Kelley's Island,

Middle Bass.

HIERACIUM, L. Hawkweed.

H. CANADENSE, Michx.*

Huron, Milan, Oxford, Marblehead, Catawba;
infrequent.

H. gronovii, L. Hairy Hawkweed.
Infrequent. The "variety" subnudum in the

Bloomingville cemetery.

H. PANICULATUM, L.

Vermillion River and Berlin Heights ; infrequent.

H. scabrum, Michx.

Frequent.

KRIQIA, Schreb. Dwarf Dandelion.

K. AMPLEXICAULIS, Nutt.

Frequent in Milan Township. Elsewhere in-

frequent. Kelley's Island.

LACTUCA, L. Lettuce.

L. acuminata, Spreng.

Perkin's, Margaretta, Port Clinton ; infrequent.

L. alpina, Benth & Hook, (L. eeucopelea, Gray.)

Frequent. Kelley's Island, Put-in-Bay.

L. canadensis, L. Wild Lettuce.

Common.
L. floridana, Gaertn.

Margaretta Ridge, Cedar Point, Peninsula, Put-

in-Bay, .Green Island ; frequent.

L. scariola, L. Prickly Lettuce.

Abundant. One of the worst weeds.
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PRENANTHES, L. Rattlesnake-root.

P. alba, L. White-lettuce.

Common.
P. ALTISSIMA, L.

Infrequent. Put-in-Bay.

P. aspera, Michx.*

Prairie east of Kimball ; rare.

P. CREPIDINEA, Michx.

Near Pipe Creek in German Settlement woods;
rare.

P. RACEMOSA, Michx.

Prairies. West of Castalia; frequent. Oxford,
Gr©ton, "Perkins," "Gypsum"; infrequent or
scarce.

SONCHUS, L. Sow-Thistle.

S. asper, Vill. Spiny-leaved Sow-thistle.

Infrequent. Islands.

S. oleraceus, L. Common Sow-Thistle.
Frequent. Islands.

TARAXICUn, L. Dandelion.

T. officinale, Weber. Common Dandelion.

Abundant. "In blossom when the boys were
skating " Freyensee.

TRAGOPOGON, Goats-beard.

T. porrifolius, L. Salsify. Oyster-plant.

Roadsides; infrequent. Islands.

T. pratensis, L. Goats-beard.

Sandusky, in vacant lots near Central Avenue
and elsewhere ; spreading.

COMPOSITAE.

ACHILLEA, L. Yarrow.

A. millefolium, L. Common Yarrow or Milfoil.

Abundant.
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ACTINELLA, Nutt.

A. acaulis glabra, Gray.*

Marblehead prairie; infrequent but occurring at

places widely separated and, apparently,

indigenous.

ACTINOMERIS, Nutt.

A. SQUARROSA, Nutt.

Frequent on flood grounds of streams.

AHBROSIA, L. Ragweed.

A. artemislefoua, L. Ragweed. Roman Worm-
wood.
Abundant. After Setaria glauca probably the

worst weed.

A. trifida, L. Great Ragweed.
Common. The so-called variety integrifolia is

infrequent.

ANTENNARIA, Gaertn. Everlasting.

A. plantaginea, R. Br. Plantain-leaved Everlasting.

Common. Kelley 's and Put-in-Bay the only islands.

A specimen collected on Marblehead by Ralph H.
McKelvey is what Greene would call A. neglecta

and one in Perkins by Will Sprow A. neodioica.

ANTHEMIS, L. Chamomile.

A. cotula, L. May-weed.
Common.

ARCTIUn, L. Burdock.

A. lappa majus, Gray.

"Bogarf'H. D. Banks.



152 SANDUSKY FLORA.

A. lappa minus, Gray.

Common.

ARTEMISIA, L. Wormwood.

A. annua, L.

Sandusky, well established near the Big Four
docks.

A. biennis, Willd.

Sandusky, Castalia, Johnson's Island, Marble-

head, Middle Bass, North Bass; frequent only

near railroads or docks.

A. caudata, Michx.*

Cedar Point and Marblehead sand spit ; common.
A. ludoyiciana, Nutt.* Western Mugwort.

Established in one spot on embankment of L. S.

& M. S. Ry., eastern Sandusky.

A. vulgaris, L. Common Mugwort.
Escaped in cemeteries and from gardens to roads

;

scarce.

ASTER, L.

A. azureus, Lindl.

Sandy soil from Margaretta Ridge to Berlin ville;

infrequent. Catawba.

A. cordifolius, L.

Frequent.

A. CORYMBOSUS, Ait.

Florence and Milan ; scarce.

A. biffusus, Ait.

Frequent and variable.

A. bumosus, L.*

Sandy soil, Milan, southern Perkins; infrequent.

Oxford ; frequent ? Flowers white.

A. ericoibes, L.

Common on rocky shores.

A. ericoibes platyphylxus, Torr & Gray.*

Castalia; rare.
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A. JUNCEUS, Ait.*

Castalia and east of Milan ; scarce.

A. EAEVIS, L.

Milan, Huron, Oxford, Margaretta, Florence,

Catawba ; rather frequent.

A. MACROPHYLLUS, L.

Frequent but not observed near Sandusky. Put-

in-Bay.

A. MULTIFLORUS, Ait.

Dry soil in the limestone region; frequent. Put-
in-Bay.

A. NOViE-ANGLI^E, L.

Along roads near Sandusky and south next to the

most common Aster. Not so common in the

eastern part of the county and on the Peninsula.

Kelley's Island, Put-in-Bay ; scarce.

A. paniculatus, Lam.
Our most common Aster.

A. POLYPHYLLUS, Willd.

Marblehead r Put-in-Bay, Gibraltar, and probably
other islands.

A. PRENANTHOIDES, Muhl.

Perkins, Bloomingville, Milan, Berlin, Florence;

infrequent.

A. ptarmicoides, Torr & Gray.*

Marblehead; local.

A. puniceus, L.

Castalia, Bloomingville, Milan, Florence; in-

frequent.

A. puniceus lucidulus, Gray.*

Castalia, along the mill race.

A. SAGITTIFOLIUS, Willd.

Common.

A. SALICIFOLIUS, Ait.

Oxford, Milan, Groton, Margaretta, Sandusky,

Catawba; infrequent. Many specimens of A.

paniculatus approach this species.
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A. shortii, Hook.
Peninsula and Islands; common. Huron and

Vermillion Rivers ; frequent.

A. TRADESCANTI, L.

Frequent, at least in Perkins and Oxford. Kel-

ley's Island.

A. UMBELLATUS, Mill.

Infrequent.

A. vimineus, Lam.*
Perkins and probably elsewhere.

BIDENS, L. Bur-Marigold.

B. beckii, Torr.* Water Marigold.

Black Channel, Biemiller's Cove, East Harbor;

scarce.

B. bipinnata, L. Spanish Needles.

Sandusky, Cedar Point, Catawba, North Bass;

rare.

B. cernua, L. Smaller Bur-Marigold.

Perkins and Margaretta ; scarce.

B. chrysanthemoides, Michx. Larger Bur-Marigold.

Frequeut. Islands.

B. connata, Muhl. Swamp Beggar-ticks.

Common. One specimen seven feet tall. Some
specimens have the awns upwardly barbed.

B. connata comosa, Gray.

Frequent.

B. frondosa, L. Common Beggar-ticks. Stick-tight.

Common. A troublesome weed.

BOLTONIA, L'Her.

B. asteroides, L'Her.

Sheltered beaches of Lake Erie and Sandusky Bay
especially Johnson's Island and the beach stretch-

ing from Port Clinton towards Catawba. Not

on rocks nor pure sand. Put-in-Bay the only

island in the lake.
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CALENDULA, L. Marigold.

C. officinalis, L. Garden Marigold.

Sandusky and Put-in-Bay ; spreading and escap-

ing, but seldom far from gardens. Hardly
naturalized.

CENTAUREA, L.

C. cyanus, L. Blue-bottle. Corn-flower.

Kelley's Island and elsewhere; sparingly escaped.

CHRYSANTHEMUM, L.

C. balsamita, L. Costmary.
Escaped from gardens in several places.

C. leucanthemum, L. Ox-eye or White Daisy. White-

weed.

Common in several places but not generally dis-

tributed. Put-in-Bay.

C. parthenium, Bernh. Feverfew.

Escaped to waste places in Sandusky and well es-

tablished in woods on Put-in-Bay.

CNICUS, L.

C. ALTISSIMUS, Willd.

Infrequent. Kelley's Island.

C. arvensis, Hoffm. Canada Thistle.

Frequent, especially near the Lake and Bay.
Islands.

C. discolor, Muhl.

Frequent.

C. lanceolatus, Willd. Common Thistle.

Common.
C. muticus, Ell. Swamp Thistle.

Infrequent.

COREOPSIS, L. Tickseea.

C. aristosa, Michx.

Castalia and Venice marshes; common. Cedar
Point, Catawba, Vermillion ; frequent.
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C. discoidea, Torr & Gray.

Sandusky, Cedar Point, Oxford ; locally plentiful.

C. trichosperma. Michx. Tickseed Sunflower.

Infrequent.

C. TRICHOSPERMA TENUILOBA, Gray.

Frequent, especially on wet prairies. Kelley's

Island. Hundreds of acres of marsh near Bay
Bridge glow in autumn with the yellow blossoms,
a sight worth going far to see.

C. tripteris, L. Tall Coreopsis.

Frequent from Milan and Cedar Point west.

Peninsula.

ECLIPTA, L.

E. erecta, L. ( E. alba Hassk.

)

Sandusky, East Harbor, Lockwood's ; scarce.

ERECHTITES, Raf. Fireweed.

E. pr^alta, Raf. ( E. hieracifolia, Ral.

)

Common.

ERIQERON, L. Fleabane.

E. annuus, Pers. Daisy Fleabane. Sweet Scabious.

Common.
F. bellidifolius, Muhl. Robin's Plantain.

Milan, Perkins, Margaretta Ridge ; infrequent.

E. canadensis, L. Horse-weed. Butter-weed.

Common.
E. philadelphicus, L. Common Fleabane.

Common.
E. strigosus, Muhl. Daisy Fleabane.

Frequent or common. Islands. Abundant on
Marblehead.

EUPATORIUM, L. Thoronghwort.

E. ageratoides, L. White Snakeroot.

Common. Rattlesnake the only island. This
plant H. H. Lockwood says is the "Tremble-
weed " and the cause of milk sickness.
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E. ALTISSIMUM, L.

Northwestern Margaretta; infrequent. John-

son's, Marblehead ; rare.

E. perfoliatum, L. Thoroughwort. Boneset.

Common.
F. purpureum, L. Joe-Pye Weed. Trumpet-Weed.

Common. Not on the Islands.

E. sessilifolium, L. Upland Boneset.

Milan, Huron, Catawba ; rare.

GNAPHALIUn, L. Cudweed.

G. decurrens, Ives. Everlasting.

Catawba and Florence ; very rare.

G. OBTUSIFOLIUM, L. (G. POLYCEPHALUM, Michx.)

Common Everlasting.

Common.

G. purpureum, L. Purplish Cudweed.
Infrequent.

G. uliginosum, L. Low Cudweed.
Infrequent.

HELENIUM, L. Sneeze-weed.

H. AUTUMNALE, L.

Common at Sandusky and vicinity. Florence.

Catawba.

HELIANTHUS, L. Sunflower.

H. ANNUUS, L.

Frequently escaped. "Cedar Point, far from any
house" Ralph H. McKelvey.

H. DECAPETALUS, L.

Frequent.

H. DIVARICATUS, L.

Frequent, especially on Marblehead and the

Islands.
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H. GIGANTEUS, L.

Sandusky to Milan and west; common. The so-

called variety, ambiguus, occurs in Perkins and
Oxford, and near Port Clinton.

H. grosse-serratus, Martens.

Oxford, Groton, Margaretta; frequent.

H. hirsutus, Raf.

Cedar Point, Peninsula, Oxford, Margaretta,

Groton ; rather common.
H. mollis, Lam.*

Prairie, Oxford and Huron; enough to supply the

botanists of the world.

H. Occidentalis, Riddell.

Castalia cemetery and Kimball ; scarce.

H. parviflorus, Bernh.

Frequent.

H. strumosus mollis, Torr & Gray*

Oxford, Groton, Castalia, Cedar Point, Port

Clintoti; infrequent. Apparently all our speci-

mens of H. strumosus are of this variety.

H. TRACHELIIFOLIUS, Willd.

Florence, Port Clinton ; scarce ?

H. tuberosus, L. Jerusalem Artichoke.

Frequent. Kelley's Island. Put-in-Bay.

HELIOPSIS, Pers. Ox eye.

H. l^vis, Pers.

Common.

H. scabra, Dunal.

Rather frequent.

INULA, L. Elecampane.

I. heknium, L.

Infrequent. Florence; frequent.
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KUHNIA, L.

K. EUPATORlOIDES, L,.

Dry soil near Castalia; locally common. San-

dusky and Perkins ; scarce.

LEPACHYS, Raf.

. L. PINNATIFIDA, Raf.

Common on prairies.

LIATRIS, Schreb. Button Snakeroot.

L. SCARIOSA, Willd.

Catawba, Cedar Point, Margaretta Ridge, south-

ern Perkins, Kimball
;
plentiful in some places.

L. spicata, Willd.

Castalia prairie; abundant and showy. Marble-

head, Cedar Point, Oxford, southern Perkins,

Groton, east of Milan ; frequent on undisturbed

damp ground.

L. squarrosa intermedia, DC* Blazing-Star.

Castalia and Sandhill cemeteries.

POLYMNIA, L. Leaf-Cup.

P. CANADENSIS, L.

Cedar Point, Peninsula, Islands ; infrequent.

RUDBECKIA, L. Cone-flower.

R. HIRTA, L.

Common. Not on the Islands.

R. laciniata, L.

Frequent.

R. triloba, L.

"Port Clinton" Wm. Krebs.

SENECIO, L. Groundsel.

S. ATRIPLICIFOLIUS, Hook. (CACALIA ATRIPLICIFOLIA,

L.) Pale Indian Plantain.
Vermillion River, Florence; frequent. Elsewhere
infrequent.
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S. aureus, L. Golden Ragwort.

Frequent.

S. aureus obovatus, Torr & Gray. Squaw-weed.

Common. Kelley's the only island.

S. aureus balsamit^e, Torr & Gray.

Castalia, Perkins, Marblehead, Catawba; fre-

quent. Put-in-Bay.

SILPHIUM, L. Rosin-weed.

S. perfoliatum, L. Cup-Plant.

Huron and Vermillion rivers ; infrequent. Cas-

talia; local.

S. terebinthenaceum, Jacq. Prairie Dock.

Common on the prairies.

S. TRIFOLIATUM, L.

Frequent.

SOLIDAQO, L. Golden-rod.

S. B1COLOR, L. x

Frequent.

S. bicolor concolor, Torr & Gray.

Rocky shores of the Put-in-Bay Islands;

infrequent.

S. caesia, L.

Common in rich woods. Islands.

S. CANADENSIS, L.

Abundant.

S. juncea, Ait.

Frequent. v.

S. LANCEOLATA, L.

Common.

S. LATIFOLIA, L.

Florence; frequent. Vermillion, Berlin Heights,

Milan, Perkins, Catawba, Kelley's Island, Green

Island, Rattlesnake; scarce.
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S. NEMORALIS, Ait.

Frequent, Islands.

S. ohioensis, Riddell.

Castalia prairie ; infrequent.

S. patula, Muhl.
Florence, Milan, Castalia, Kelley's Island;

infrequent.

S. riddellii, Frank.

Castalia; frequent. Marblehead, Groton, House's

swamp, Perkins ; infrequent.

S, rigida, L.

Marblehead and Oxford; frequent. Huron, San-

dusky, Margaretta, Groton, Middle Bass; local.

S. rugosa, Mill.

East of Milan ; local.

S. serotina, Ait.

Frequent.

S. serotina gigantea, Gray.

Milan, Oxford, southern Perkins; scarce.

S. speciosa, Nutt.

Huron River and Peninsula; infrequent. South-

ern Perkins ; scarce.

S. speciosa angustata, Torr & Gray.*

Leonard's Hazel Patch, Perkins; rare.

S. TENUIFOLIA, Pursh.

Oxford prairie ; abundant.

S. ulmifolia, Muhl.

Marblehead; frequent. Elsewhere infrequent.

Islands.

TANACETUM, L. Tansy.

T. vulgare, L.

Roadsides ; frequent. Islands. The ordinary
form is the variety crisputn, but the other occurs

in " Perkins " and on •'' Kelley's Island."
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VERNONIA, Schreb. Iron-weed.

V. ALTISSIMA, Nutt.

Common. Kelley's the only island.

V. ALTISSIMA GRANDIFLORA, Nutt.

Huron, Willow Point, Kelley's Island ; infrequent.

V. FASCICULATA, Michx.

Prairies ; frequent.

XANTHIUM, L. Cocklebur.

X. CANADENSE, Mill.

Common. The so-called variety echinatum is the

common form near the Bay and Lake.



CORRECTIONS.

Page 7. For Hypericum kalmianurn read Potentilla fruticosa. The

two grow together on the prairie but the latteris more abundant

and to it belong the small petrified leaves collected.

Page 28. The four names at the top of first column should be at the

bottom.

Page 50. For P. annual read P. annua.

Page 54. For hedunculata read pedunculata.

Page 63. For J. tenyis read J. tenuis.

Page 76. Place a mark of doubt —?— after occurs, at end of third

line.

Page 84. For AMONACE/E read ANONACE^E.
Page 94. For SAXIFRAQAC^E read SAXIFRAGACE/E.
Page 150. For T. pratensis read T. pratensis.



INDEX.

%* The names of families are in capitals. In the catalogue the
genera of each family and the species of each genus are arranged
alphabetically.

AbeJe 70
ACANTHACEiE 143
Adam-and-Eve J67
Adders-tongue 64
Agrimony 95
Ailanthus 107
AIZOACEiE 80
Alder 32
Alfalfa 103
ALISMACEJE 42
Alum-root 94
Amaranth 79
AMARANTACEJ; 79
AMARYLLIDAUEjE 66
American Cowslip 126
Ammannia 21, 117
ANACARDIACE^E ...109

Anemone 85
ANONACE.E 84
APOUYNACE.E 129
Apple 99
Apple of Peru 139
ARACEZE 60
ARALIACE^E 120
Arbutus (Trailing) 125
AR1STOEOCHIA-

CEvE 75
Arrow-Grass 41
Arrow-Head 42
Arrow-wood 146
ASOLEPIADACE^E . 129
Ash 106, 127
Asparagus 63
Aspen 31, 70
Aster 152
Avens 96

Balm 136
Balsam Ill

BAEWAMINACB;E....lll
Baneberry 84
Barberry : 87
Barnyard-Grass „, 48
Basil 13?
Basswood 113
Bastard Toad-flax 75
Beak-Rush 59
Bear berry , 125
Beard Grass 43
Beard-tongue 141
Beech 72
Beech-drops 143
Bedstraw 144
Beggar's Lice 133
Beggar- ticks 154
Beliflower 148
Bellwort 66
Benjamin-bush 88
Bent-Grass 43
BERBERIDACE^E 87

Bergamot 136
Retony (Wood) 141

BETULACEiE 72
BIGNONIACEiE 143
Bindweed 76, 130
Birch 32
Bishop's-Cap 94
Bitter-Cress, 91
Hitter-Nut 69
Bittersweet 110, 139
Black Alder 110
Blackberry 31,97
Bladder Ketmia ....113

Bladder-nut 110
Bladderwort 142
Blazing-Star 64, 159
Blood-root 89
Blue Beech 72
Blue Bells 133
Blueberry 31, 126
Blue Flag 67
Bluets 145
Blue-eyed Grass 67
Blue Joint-Grass 45
Blue-weed 133
Bog-Rush 62
Boneset 157
BORAGINACEyE 133
Bottlebrush-Grass 44
Bouncing Bet 82
Box-Elder Ill

Brake, Bracken 37
Bramble 97
Brome-Grass 44
Brook-weed 127
Buckeye Ill
Buckwheat 76
Bugbane 85
Bulrush 59
Burdock 151

Bur-Grass 44
Bur-Marigold 154
Burning-bush 110

Bui--reed 40
Bush-clover. P 3
Butter-and-eggs 141
Buttercup 86
Butterfly-weed 130
Butternut 70
Butter-weed 156
Button-bush 144
Button Snakeroot 122,159
Buttonwood 95

CACTACEiE 117
Cactus 117
OZESAEPINACE.^ ...100

CALLITRICHACEiE 108
CAMPANULACE^...148
Campion 82

Cauary-Grass.... 49
Cancer- root 143
CAPPAR1DACE2E... 93
CAPRIFOEIACEzE....146
Caraway 121

Cardinal Flower 148
Carpet-weed 80
Carrion Flower 65
Carrot .121

CARYOPHYEEACE^E
81

Catchfly 82
Catgut ..104

Cat-mint ...137

Catnip ..137

Cat-tail 40
Cedar ,..14, 15,39
Celandine 88
CEEASTKACEJE. 110
CERATOPHYEEACE.E

83
Chamomile 151
Chat-lock 90
CHENOPOD1ACE.E.. 79
Cherry 99
Chess 44
Chestnut 72
Cbickweed 82
Chicory 149
Choke-berry 99
C1CHOR1ACE.E. 149
Cinque-foil 96
CISTACE^E 115
Clearweed 75
Cleavers 144
Clematis 86
Cliff-brake 37
Clover... 104
Club-Moss 38
Cockle. 81
Cocklebur 162

Coffee-tree 100

Cohosh 85, 87
Columbine 85
Columbo 128
COMMEE1NACEJE... 61
COMPOS1T.E 15o
Cone-flower 159
CONIFERS.. 39
CONVOLVUEACE.E 130
Coral-berry 146
Coral-root 67
Cord Grass 51
Coreopsis 156
CORNACE/E 124
Cornel 124
Corn-flower 155
Corn Salad 147
Corpse-Plant 125
Corydalis 89
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Costrnary 155
Cotton-Grass 59
Cotton-wood 70
Couch-Gra-ss 48
Cowbane 122
Cow-Parsnip. 122
€rab-Apple 99
Crab-Grass 49
Cranberry 31, 126
Cranberry-tree 147
Cranesbill 105
CRASSULACE.F,.. . 93
Cress 91, 92
Crowfoot 86
CRUCIFERyE 89
Cucumber 148
Cucumber-tree 84
CUCURBITACEzE.....147
Cudweed .157

Culver's-root Ir2
Cup-plant 160

Currant 95
CHSCUTACEiE 131
CYPERACEfi 52

Dandelion 4 150
Darnel 47
Dead-Nettie 135
Deer-Grass ..118

Dewberry 97
DIOSCOREA-CE/E. .. 66
DlPSACACE.fi. 147
Dock 78
Dockmackie 146
Dodder 13L
Dogbane 129
Dog's-tail Grass 45
Dogwood 124
Door-weed 76
Dragon -root 61-

Drop-seed Grass 47
Duek's-meat 61
Duckweed 61
Dutchman's Breeches 89
Dwarf Dandelion 149

Eel-grass 43
Eglantine 97
ELfiAGNACE.fi ..117

Elder 146
Elecampane .158

Elm 13, 74
Enchanter's Nightshade

: us
EQUISETACEfi. 37
ERICACEAE 11, 125
ED PHORBIACE.fi 107
Evening Primrose .... 119
Everlasting 151, 157

FAGACEfi 72
False Dragon-head. ....:137

False h lax 91
False Foxglove .140
False Indigo 101
False Loosestrife. 119
False Mermaid 109
False Pimpernel 141
False Spikenard 65
Feather Geranium..... 79
Fennel 122
Fennel-flower 86
Ferns 11, 35
Fescue-Grass 46

Feverfew 155
Fever-wort 146
Figwort 141
FlLlCES 35
Fire-Pink... 82
Fireweed 119, 156
Five-finger 96
Flax .... 106
Fleabane 156
Flower-de-Luce 66
Fog-fruit 134
Forked Chickweed 81
Foxtail Grass 43, 50
Frost-weed 115
FUMARIACE/E 89
Fumitory 89

Galingale 58
Garget 80
Garlic 63
Gentian 128
GENTIANACE/E 128
GERANIACE/E 105
Geranium 105
Gerardia 140
Germander 138
Giant Hyssop 1.15

Gill 137
Ginseng 120

Goat's-Beard 1=0

Goat's Rue .101

Golden-rod- 160
Golden Seal 86
Gooseberry 94
Gousefoot 79
Goose-Grass 141
GRAMINE/E 43
Grape 112
Grass of Parnassus 94
Greek Valerian 132

Green brier 65
Green Violet 115
Gromwell 133
GROSSULARIACKfi 114

Ground Cherry .189

Ground Ivy 137
Ground Laurel 125
Ground-nut ..101

Ground-Pine 38
Groundsel -. 159

Hackberry 74
HALORAGlDACEfi.120
HAMAMELIDACEyfi 95
Harbinger-of-Spring...l22
Hardhack 98
Harebell. 148
Hawkweed 149
Hawthorn 98
Hazel-nut 72
Heal-all 137
Hedgehog-Grass 44
Hedge-Hyssop 140
Hedge-Nettle 138
Hemlock 39
Hemp 74
Herb-Robert. 105
Hickory 13, 24, 69
HIPPOCASTANACE^:..

Ill
Hoary Pea 104
Hog Pea-nut. 101
Holly 110
Hollyhock 113

Honey-Locust. 100
Honeysuckle 146
Honewort 121
Hop 74
Hop-Hornbean 72
Hop-tree 106
Horehound .136
Hornbeam 72
Horned Pondweed 42
Horn wort, 83
Horse-Halm...., 135
Horse-brier 65
Ho:se-Gentian ..146

Horse-Nettle 139
Horseradish 91

Horsetail 37
Horse-weed 156
Hound's-Tongue. 133
Huckleberrv ..12(1

HYDROCHARIDACE/E
**2

HYDROTHYL LACEfi.

.

132
HYPERIC ACE.-E. 114

ILICACEfi 110

Indian Cu'-nmher-root 65
Iudinn-Grass 45
Indian He/ up 129
Indian Pipe 125
Indian Plantain 169
Indian Rice 51
Indian Tobacco 148
Iudian Turnip 61
Innocence 145
IRIDACE/E 66
Iris 66
iron-weed 102
Iron-wood 72

Jamestown-weed .138
Jerusalem Oak 79
Jewel-weed Ill
Joe-Pye Weed 157
Jnflas-tree 100
JUGLANDACEfi 69
JCNCACE/E 62
June-berry 98
June-Grass 50
Juniper 39

Kentucky Blue-Grass 50
King-nut 69
Knotgrass. 76
Knotweed 76

LABIAT/E 134
Lady's Slipper 67
Lady's Thumb 77
Ladies' Tresses 68
Lamb Lettuce 147
Larkspur 86
LAURACEfi 88
Leaf-cup ' 159
Leatherwood 31, 117
Leek; '. 63
LEMNACEiE 61
LENTIBULARIACE^E...

142
Lettuce 149
Lilac 128
LILIACE.fi 63
Lily 64
Lily of the Valley 64
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LIMNANTHACE/E...109
LINAGES 106
Linden 113
Live-for-ever 93
Liver-leaf 85
Lizard's-tail 69
Lobelia 148
Locust-tree 104
Loosestrife 118, 127
Lopseed 143
Lotus 83
Lousewort 141
Lucerne 103
Lungwort 133

Lupine 103
Lychnis 81
LYCOPODIACE/E 38
Lyme-Grass 45
LYTHRACE/E 117
MAGNOLIACE/E 84
Mallow 113, 114
MALVACEAE 113
Mandrake 88
Manna-Grass 46
Man-of-the-Earth 131
Maple .; 16, 31, 110
Marigold 85, 154, 155
Marj»h Grass 51
Marsh-Marigold 85
Matrimony-Vine 138
May-Apple 88
May-weed 15 L

Meadow-Beauty 118
Meadow-Grass 50
Meadow-Parsnip ...123

Meadow-Rue 87
Meadow-Sweet 98
Medick 103
MELASTOMACE^E... 118
Melic Grass 47
Melilot 103
ME.vlSPERMACE/E. 88
Mermaid-weed 120
Mexican Tea 78
Mignonette 93
Milfoil 150
Milkweed 129, 130
Milkwort 107
Milk-Vetch 101
Millet 49,50
Mint 136
Mitrewort 94
Mocasson Flower .. 67
Mocker-nut 70
Mock Orange 94
Moneywort 127
Monkev-flower l4l
MONOTROPACE^E ...125

Moonseed 88
Moosewood 117
MORACEJ; 74
Morning-Glory 13L
Moss Pink 132
Motherwort 135
Mountain Ash 21, 99
Mountain Mint 137
Mountain Rice 48
Mouse-ear Chickweed. 81
Mud-Plantain. 62
Mugwort 152
Mulberry 74
Mullein 141
Mullein-Foxglove 141
Muskit Grass 44

Mustard 90, 91, 92
Myrtle ..129

NAIADACE^E 11, 40
Naiad 40
Neckweed 142
Nelumbo 83
Nettle 75
New Jersey Tea....:.. ..Hi
Nightshada ..139

Ninebark 96
Nonesuch 103
Nut-Rush 60
NYCTAGINACE^E.... SO
NYMPH./EACE/E 82

Oak 16, 24, 73
Oat 33
Old Witch Grass 48
Oi.EACE^E , 127
ONAGRACEiE 118
Onion 63
OPHIOGLOSSACE^E .35

Orache 78
Orange-Grass 115
Orange-root. 86
Orchard-grass 45
ORCHIDACE^E 67
Orchis 11, 21, 68
OKOBANCHACE.E...143
Orpine 93
Osage Orange 74
Osier 70
OXALIDACE^E 105
Ux-eye 158
Ox-eye Daisy .155

Oyster-plant 150

Painted Cup 14o
Panic Grass 48
PAPAVERACE^E 88
Papaw 48
PAPILIONACE^E 101
Parsnip 122
Partridge-berry 145
Pea 100
Peach 99
Peanut 33
Pellitory 75
Penny cress 92
Pennyroyal 135
Peppergrass 92
Pepperidge 124
Peppermint 136
Pepper-root 91

Pepperwort 92
Periwinkle 129
Phlox 131
PHRYMACE^E 143
PHYTOLACCACE^E.. 80
Pickerel-weed 62
Pigeon-Berry 80
Pig=nut 70
Pigweed 78
Pimpernel 126
Pine 15, 39
Pine-weed 115
Pinweed 115
Pipsissewa 124
Pitcher-plant 31
PLANTAG1NACE^E..144
Plantain 144
PLATANACEiE 95
Pleurisy-root 130

Plum 99
Poison Hemlock 121
Poison Ivy 109
Pokeweed 80
POLEMONIACE.E 131
POLYGALACE^S. 107
POLYGONACE.E 76
Polypody 37
Pond-Lily 83
Pondweed 40
PONTEDERIACE^E.. 62
Poplar 70
Poppy 89
Porcupine Grass 51
PORTULACACE^E.... 80
Prairie Dock 160
Prickly Pear 117
Prim 128
PRIMULACE^E 126
Prince's Pine 124
Privet 128
Puccoon 133
Purslane 80
Putty-root 67
PYROLACE^E 124

Queen of the Prairie... 98
Quick- or Qu itch-Grass

43

Ragweed. 151
Ragwort 160
RANUNCULACE^E... 84
Rape 90
Raspberry 97
Rattlesnake's- Master. 122
Rattlesnake-Plantain 68
Rattlesnake-root 150
Ray-Grass 47
Red-bud 100
Red Osier .124

Red-root 112
Red-top 43, 51
Reed 50
Rein-Orchis 68
RESEDACEiE 93
RHAMNACE^E 112
Ribbon-Grass 49
Ribgrass 144
Rice Cut-Grass 47
Rich-weed 75
Rock-Cress 90
Roman Wormwood... .151

ROSACEA 95
Rose 97
Rose-Mallow 113
Rosin-weed. 160
RUBIACE^E 144
Rush 62
Rush-Grass 51
RUTACE/E 106
Rye, Wild 45

Sacred Bean 83
St. John's-wort .114

SALICACE^E 70
Salsify 150
Sand-Grass 51
Sandwort 81
Sanicle 123
SANTALACE^E 75
Sarsaparilla 120
Sassafras 15, 88
SAURURACE^E 69
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Savory 137
SAXIFRAGACEAE.. 94
Saxifrage 94
Scabious 156
Scoke 80
Scorpion-grass 134
SCROPHULARIACE^E

140
Sea-Rocket 9)

Sea Sand-Reed 43
Sedge 52
Seed-box .119

Self-heal 137
Senna 100
Service-berry 98
Shad-bush 98
Sheep-berry 147
Shepherd's Purse 91

Shin-leaf .125

Shooting-star 126
Sickle-pod 90
Silkweed. 130
Silver-Weed 96
SIMARUBACE^E .107

Skullcap .137

Skunk Cabbage 61

Smartweed 76
Snake-head 140
Snake-root 75, 85, 123, 159
Snapdragon 33
Sneeze-weed. 157
Snowberry 146
Soapwort 82
SOLANACE^E 138
Solomon's Seal 65
Sorrel 77
Sour-Gum 124
Sow Thistle 150
Spanish-Needles 154
Spatter-Dock 83
Spear-Grass 50
Spearmint 136
Spearwort 87
Speedwell 142
Spice-bush 88
Spiderwort 61
Spikenard 120
SpLe-Rush 58
Spindle-tree 110
Spleenwort 36
Spring-Beauty 80
Spurge 108
Squaw-root 143
Squaw-weed 160
Squirrel Corn 89
Squirrel-tail Grass 47
STAPHYLEACEiE 110
Star-Grass 66
Star of Bethlehem 65
Steeple-Bush 98
Sticuseed 133
Stick -tight 154
Stitchwort 82
Stone-crop 93

Storksbill 105
Strawberry 95
Strawberry Elite 32
Strawberry Bush 110
Succory 149
Sugarberry 74
Sumach 107, 109
Sundew 93
Sundrops 119
Sunflower. 157
Sweet-Brier 97
Sweet Cicely ,...122

Sweet Clover lf>3

Sweet Flag 60
Sycamore 13, 14, 16, 95
Syringa ; 94

Tamarack 32
Tansy 161
Tape-grass 43
Tear-thumb 76
Teasel 147
Thimbleberry 97
Thistle 155
Thorn 98
Thoroughwort 156
Three-seeded Mercury

107
THYMELEACE.E 117
Tick seed.. 155
Tic seed Sunflower.... 156
Tic* Trefoil 101
TILIACE^E .113

Timothy 50
Toad-Flax 141
Tomato 33, 139
Toothache-tree ..106

Toothwort 91
Touch-me-not Ill

Tower Mustard 90
Tree of Heaven ..107

Trefoil 106
Triple-awned Grass.... 44
Trumpet-Creeper, 143
Trumpet-weed 157
Tulip-tree 84
Tumble-weed 79
Tupelo 124
Turtle-head .140

Twayblade 68
Twig-Rush 57
Twin-leaf 88
TYPHACE^E 40

ULMACEJE 74
UMBELLIFER.E 121

URTICACE^E 75

VACCINIACE^E 126
Valerian 147
VALERIANACE^E.,,.,147
Venus's Looking-glass

148
VERBENACEjE 134

Vervian 134
Vetch 104
Vetchling 102
Viburnum .147

Viola 116

VIOLACEAE... 115
Viper's Bugloss 133
Virginian Cowslip 13^
Virginian Creeper 112
Vjrgin's-Bower 86
VITACEJE 112

Waahoo „
Wa e-Robin
Walnut 13, 14, 15,

Wannapin
Water Beech
Water Chinquepin
Water-Hemlock
Waterleaf
Water-Lily
Watermelon
Water-Milfoil
Water Oats
Water-Parsnip
Water-Pennywort
Water-Pepper
Water-Pimpernel
Water-Plan tain
Water-Purslane
Water-Shield
Water-Starwort
Water-weed
Water-Willow.
Wax-worn
White Grass
White Lettuce
White-weed
Whitlow-Grass
Wild Balsam-apple
Wild Bean 101,

Wild Ginger
Wild Hyacinth
Wild Liquorice
Wild Oat-Grass
Willow
Willow-herb
Winterberry
Winter-Cress
Wintergreen
Wire-Grass , 45
Witch-Hazel
Wood -Grass
Wood Reed-Grass
Wood-Rush
Wood-Sage
Wood-Sorrel
Wormwood

Yam
Yarrow
Yellow Rocket.
Yew

110
. 65
70
83
72
83
121
132
83
33
120
51
123
122
76

127
42
119
82

108
42
143
110
47
150
155
91
147
104
75
63

144
45
70

118
110
90
125

, 50
. 95
. 45
. 45
. 63
.138
.105

.152

. 66
150

. 90
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PREFATORY NOTE

The paper on the Odonata of Ohio, by Prof. D. S.

Kellicott herewith presented to the public, was in such

an advanced stage of progress at the time of his death

that there can be no possible question as to the desira-

bility of publishing it in the form which he had given to

it. It was necessary, however, in order to give it the

completeness that would make it most serviceable in

the line intended by the author that the species not

covered in the manuscript he left should be given a

similar treatment. This duty has been performed by
Mr. J. S. Hine, whose long association with Prof.

Kellicott, and participation with him in the collection

and preparation of material on which the paper is

based gave him exceptional advantages for the work.

Of the original manuscript by Prof. Kellicott, which

covers everything up to and including Gomphus ex-

ternus nothing has been changed, except to make such

verbal changes as he himself would have made on a

final revision for the press. For the remainder the

effort has been to complete as nearly as possible on the

plan followed by Prof. Kellicott, in the portion he had
finished and, wherever possible, use has been made of

his published descriptions.

The sketch of Prof. Kellicott's life, and the bibliog-

raphy have also been prepared by Mr. Hine, the draw-
ings for the plates by Mr. W. E. Kellicott.

Herbert Osborn.

Dept. Zool. and Ent. 0. S. U., Columbus, Ohio.

Feb. 10, 1899.



BIOGRAPHICAL SKETCH.

David S. Kellicott, Ph. D., late Professor of Zoology
and Entomology at the Ohio State University, was
born at Hasting's Center, Oswego County, New York,

January 28, 1842. His boyhood days were spent on a
farm, where early in life he acquired an intense love for

nature.

He availed himself of the opportunities for pre-

liminary education offered by the district school, and
prepared for College at Mexico Academy,

x
Mexico, New

York. He entered Genesee College, now Syracuse Uni-

versity, and completed the science course. Later he re-

ceived the degrees of Bachelor of Philosophy, and
Doctor of Philosophy from the same Institution. His

life work was teaching; he taught village schools at

first, but was soon called to college work, and from
1870-'72 was teacher of Mathematics in the Keystone
State Normal School. At this time an opportunity

presented, and he accepted a position in his chosen

field, becoming Professor of Natural History in the

Buffalo State Normal School, which position he held

until he resigned in 1888, to accept the position at the

Ohio State University. Here his quiet enthusiasm, in-

domitable energy and enlightened judgment developed

his department to a high degree of efficiency.

The scientific attainments of Professor Kellicott

have been gratefully recognized by an appreciative

public. At the time of his death he was president of

the American Microscopical Society, General Secretary

of the American Association for the Advancement of

Science, and Treasurer of the Ohio State Academy of



Science. Formerly he was president of the Buffalo

Academy of Science, and the Ohio State Academy of

Science. He was among the first in this country to

become a fellow of the Royal Microscopical Society of

London.

His death was caused by pneumonia. After an ill-

ness of only a few days he died April 13th 1898.

Professor Kellicott has contributed articles to

various American periodicals, most of which are in-

cluded in the following list.

Proceedings of the American Society of Microscopists.

1879. On Certain Crustaceous Parasites of Fishes from the Great
Lakes. I, 53.

Observations on Lerneocera cruciata. I, 64.

1880. Lerneocera tortura, n. s. II, 41.

1882. On Certain Crustaceous Parasites of Fresh-Water Fishes.

IV, 75.

Polyzoa—Observations on Species Detected near Buffalo, N.

Y- IV, 217.

1883. On some Infusoria found on the Cray-Fish. V, 105.

Cothurnia lata, n. s. V, 113.

Note on two Parasites of the Cray-Fish. V, 115.

1884. Observations on Infusoria with Description of New Species.

VI, 110.

Notes: Infusoria, Rotatoria, Etc. VI, 126.

1885. Observations on some Fresh-water Infusoria—with Descript-

ions of a few Species regarded as new. 38.

A new Floscule. 48.

1886. A note on Argulus catostomi. 144.

1887. Additional note on a Certain Species of Rotifera. 181.

Some new and rare Infusoria. 187.

1888. President's Address : The Nature of Protozoa, and Lessons
of these Simplest Animals. 5.

Partial List of Rotifera of Shiawassee River, at Corunna,
Michigan. 84.

Observations of Fresh-water Infusoria. 97.

1889. A New Rotiferon. 32.

1892. Crustaceous Parasite of the " Miller's Thumb." 76.

1895. Formalin in the Zoological and Histological Laboratory.
331.

1896. The Rotifera of Sandusky Bay—First Paper. 155.

1897. The Rotifera of Sandusky Bay—Second Paper. 43.



Annual Report of the Ohio State Academy of Science.

1893. On Certain Marine Infusoria observed at Woods Hall, Mass.

II, 10.

Preliminary Report of the Dragonflies of Ohio. II, 11.

1895. Third Report on the Odonata of Ohio. IV, 33.

1896. Additions to the Catalogue of the Odonata of Ohio. V, 47.

* Preliminary Report on the Fresh-Water Sponges of Ohio. Y,

50.

1897. Additions to the Catalogue of Dragonflies of Ohio. VI, 27.
*>*

Insect Life.

1891. The Preparatorj' Stages of Eustrotia caduca. Ill, 321.

1892. Note on the Horn Fly in Ohio IV, 35.

1893. Hypoderas columbas—A Note. V, 77.

Notes on the Aegeriidae of Central Ohio-II. V, 81.

Journal of the Cincinnati Society of Natural History.

1893. Remarkable Malformation in a Cat. XV, 54.

_ 1895. Catalogue of Ohio Odonota-Part I. XVII, 195.

1896. Catalogue of Ohio Odonata-Part II. XVIII, 105.

1897. Catalogue of Ohio Odonata-Part III. XIX, 66.

An Odonate Nymph from a Thermal Spring. XIX, 63.

Entomologica Americana.

1885. On the Larval Stages of Harmonia pini, and a Parasite of

the same. I, 171.

On the Preparatory Stages of an Undetermined Cossus. I,

173.

1886. Notes on Two Larvae of the Genus Catocala. II, 45.

1888. Note on Hepialis argenteomaculatus. IV. 153.

/*

/

Entomological News.

1890. Dragonflies Congregating at Night. I, 146.

1891. Retinia comstockiana, Fernald. II, 33.

Platycerura furcilla, Packard. II, 33.

Psyche confederata, G. & R. II, 122.

There are exceptions. II, 208.

1892. Perophora melsheimerii. Ill, 18.

Cossid or Hepialid ? Ill, 123.

1892. The White Ant Again. V, 314.

Distribution of Odonata: V, 314.

1895. Odonata-A Note and a Description. VI, 239.

VI.



Transactions of the Ohio State Medical Society.

Certain Entozoa of the Dog and Sheep. 1894.

The State University and Medical Education.

Journal of the Columbus Horticultural Society.

1890. Our Injurious ^Egerians. V, 11.

Blackberry Borer, (Bembicia marginata). V, 27.

1891. Entomology. VI, 60.

Report of the Committee on Entomology. VI, 100.

1892. Observations on Forest Insects. VII, 92.

Report of the Committee on Entomology. VII, 96.

Report of the Committee on Entomology, VII, 111.

1894 Some Museum and Granary Pests. IX, 11.

The White Ant. IX, 81.

Report of the Committee on Entomology. IX, 179.

1895. Report of the Committee on Entomology. X, 58.

Report of the Committee on Entomology. X. 144.

1896. Remarkable Extension in the Northward Range of the Bag or

Basket Worm. XI, 4.

Report of the Committee on Entomology. XI, 48.

American Monthly Microscopical Journal.

1885. Opercularia constricta, n. s.

1888. Nature of Protozoa.

Naturalists Bulletin.

1883. The Larvae of the Catocahe.

51st Annual Report of Buffalo Library.

Address at the Opening of the Buffalo Public Library.

Bulletin of the Buffalo Naturalist's and Field Club.

1883. Notes on Protozoa. No. I.

Notes on Protozoa. No. II.

Entomological Notes. 41.
Entomological Notes. 68.

Entomological Notes. 88.

Bulletin of the Buffalo Society of Natural Science.

1877. Description of a New Species of Argulus. Ill, 214.

1882. Observations and Notes. IV, 29.

Notes on the Larvae of some Local Pterophoridae. IV, 47.

Observations and Notes. IV, 61.

VII.



The Microscope.

1887. Notes on Fresh Water Infusoria, with Remarks on Collecting

and Preserving these Delicate Animals.

1889. Intestinal Parasitic Infusoria of the Frog.

Canadian Entomologist.

1878. A New Gall Moth, and Notes on Larvse of Other Gall Moths.

X, 201.

1879. Observations on Nephopterix zimmermani. XI, 114.

1880. Correspondence. XII, 59.

Larval Habits of the Golden-rod Boring Plume. XII, 105.

1881. Observations on Several Species of ^Egeriadze inhabiting the

Vicinity of Buffalo, N. Y. XIII, 3.

The Larvae of Catocala unijuncta. XIII, 38.

Notes on ^Egeria pini. XIII, 157.

1882. Is Poedisca Scudderiana a Gall-maker? XIV, 161.

1883. Psephenus Lecontei—On the External Anatomy of the Larva.

XV, 191.

1884. A Note—Ovipositing Apparatus of Nonagria Subcarnea.

XVI, 170.

1884. Occurrence of the Basket-worm in Ontario. XVI, 180.

1885. Eumacaria brumearia, Packard. XVII, 32,

1889. Arzama obliquata. XXI, 39.

1891. Notes on Two Borers Injurious to the Mountain Ash.

XXIII, 250.

1892. Notes on the ^Egeriadae of Central Ohio. XXIV, 42.

Notes on the ^Egeriadae of Central Ohio—II. XXIV, 20y.

Preparatory Stages of Calothysanis amaturaria, XXIV,
242.

y- 1894. List of the Dragon-flies of Corunna, Michigan. XXVI. 345.

1895. Correction. XXVII, 15.

Agricultural Student.

1895. The Hessian Fly. II, 31.

1896. Notes on the Occurence of Dragonflies in Ohio. Ill, 141.

"T 1897. Rare Ohio Dragonflies. IV, 45.

Report of the Entomological Society of Ontario.

1891. Note on the Horn Fly in Ohio. XXII, 59.

Proceedings of Indiana Academy of Science.

1895. Rotifera. 242.

Odonata. 251.

Miscellaneous.

1897. Dissection ot an Ophidian—Published by the Author.

1881. Address of the Retiring President of the Buffalo Microscopical

Club.

1899. The Odonata of Ohio. Published as Special Papers 2.

S Ohio State Academy of Science.
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INTRODUCTION.

This brochure has been prepared in answer to the

often repeated query of students and young natural-

ists, "What book can I get to help me in identifying

the dragonflies." If it does not prove helpful to these

inquiring ones, the purpose of its making has been

missed. The effort has been to prepare a helpful and
suggestive guide, clear and scientifically accurate; and

to record without too painful dryness, the present

state of our knowledge of a delightful group of insects.

Should the attempt prove in a measure successful, as a

means of increasing interest in these lively creatures

and in helping some earnest minded young people to

enjoy more thoroughly the pleasures of studying

nature afield, the writer will feel richly repaid for his

pains.

The writings of Dr. Herman Hagen, Baron de

Selys-Longchamps, W. F. Kirby, Benjamin D, Walsh
Philip P. Calvert, Nathan Banks, Rene' Martin and

other students of the odonata have been freely con-

sulted and deep obligations to each are acknowledged.

Much assistance has been given in collecting by Pro-

fessor J. S. Hine, Professor E. E. Bogue, by my son, W,
E. Kellicott and by many students of the Ohio State

University.

It does not seem necessary to give here an account

of the anatomy and metamorphosis of the dragonflies

;

this has been done quite recently in papers by Nathan
Banks, 1 Philip P. Calvert, 2 and by Professor J. H.

Comstock, 3 nor will the bibliography be repeated, as it

(1.) A Synopsis Catalogue and Bibliography of the Neuropteroid Insects
of Temperate North America. Transaction of the Am. JEnt. Soc, of Phila-
delphia, Vol. XIX.

(2.) Catalogue of the Odonata of the vicinity of Philadelphia, with an
Introduction to the Study of this Group of Insects, lb. Vol. XX.

(3 ) Manual for the study of Insects, Ithaca. N. Y., 1895.
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is accessible to most students in the papers cited and in

the Synoptic Catalogue of W. F. Kirby. References

will be made, by foot notes, to descriptions made since

the papers cited were published.

Dragonflies occur in most parts of the earth. Rep-

resentatives of this ancient race fly beyond the Arctic

Circle and at an elevation of 10,000 feet. However,

they are heat-loving insects and of course are more
numerous in tropical and sub-tropical countries than

elsewhere. The number of known species in the whole

world exceeds 2000; in North America about 300; and

in Ohio 100.

The Odonate fauna of Ohio is essentially rich in

species and in the number of individuals. The great

lake system on the north, and the Ohio River on the

south afford favorable conditions for their life, and

avenues for their approach from south-west and north-

west ; while our diversified area with its numerous

rivers and morasses is not an unfavorable habitat.

The number of living species listed for Great Britain is

forty-five, for France seventy, and for all Europe one

hundred and twenty. Still our Century of Odonates,

it is supposed, represents a waning race; once, when the

climate was more nearly tropical, the number was
probably much greater. A question of equal interest is

whether the results of the changes incident to civiliza-

tion have produced a diminution of our resident species.

There is an impression abroad that we have lost species

in, for example, the present century ; that some species

cannot withstand the consequences of stream pollution,

drainage of morasses, and the more inconstant charac-

ter of the streams and ponds. There are no data for

determining the question. It is the opinion of the

writer that some few forms once residents are no longer

within our limits, but that others have taken up their

homes here at the same time ; in fact it appears proba-
ble that the number has increased rather than dimin-

ished up to the present time.
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The pronounced individuality of the Dragonflies

has attracted the attention of people to them quite uni-

versally and strongly. This is shown by the awakened
imagination shown in the many and often strikingly

significant popular names. The Germans call them
" Wassemympfe,'n the Dutch " Scherpstekendevlieg"

the French "Demoiselle, 1
' the Portugese " Mosca que

da grandes picacas," the Italians "Saetta," the English

Dragonflies or Horsestingers, while in our own country

we may have not only the English names but others

quite as forcible ; for example, "Spindles," "Mosquito-
hawks." "Snake-feeders," "Snake-doctors," "Darning-

needles," or to be more profane "Devil's darning-

needles." These names most happily express the char-

acteristics of these veritable dragons of the air and
water. It has been said that "some of these names
testify to the wide spread, but quite unfounded, belief

in the harmfulness of these creatures to man." The
writer recalls at least one grown person who truly

believed they were harmful. This was a school

teacher, who impressed upon him, and others of her

charge, that the devil's darning-needles about the "old

swimmin' hole" were dangerous, and that they were

quite determined to sew up the ears of truants who
sought the limpid waters and grass-covered banks of

the millrace, rather than the hard and strict ways of

the prosy school-room. This is the one "fact" of

Natural History he remembers to have been taught

him in the "district" school.





EXPLANATION OF FIGURES.

1. Lateral view of cj
1 abdominal

appendages of Enallagma ex-
sulans.

2. Same E. aspersum.
3. Same E. fischeri.

4. Same E. signatum.
5. Same E. ehrium.
6. Same E. doubledayi.
7. Dorsal view (J

1 abdominal ap-
pendages E. aspersum.

8. Lateral view <$ abdominal ap
pendages E. traviatum.

9. Dorsal view tf abdominal
pendages E. traviatum.

10. Lateral view tf abdominal
pendages E. hagetii.

11. Same E. geminatum.
12. Same E. divagans.
13. Same E. pollutum.
14. Same E. carrunculatum.

ap-

ap-





WEK
EXPLANATION OF FIGURES.

16.

17.

18.
19.
20.
21.
22.
23.

Dorsal view left tf abdominal
appendages Lestes disjuncta.

Same L. congener.

Same .L. vigilax.

Same L. forcipata.

Same L. uncata.
Same L. rectangularis.

Same X. inxqualis.

Same Z,. ungukulata.

24.

25.

25.

27.

Lateral view external ^ genital

organs of second abdominal seg-

ment of Diplax rabicundula, as

seen when the insect is turned

upside down.
Same D. semicincta.

Same D. vicina.

Same D. obtrusa.





EXPLANATION OF FIGURES.

28. Lateral view $ abdominal ap- 34.
pendages Gotnphus fraternus. 35.

29. Same G. grashnellis. 36.
30. Same G. rillosipes. 37.
31. Same G. spicatus. 38.
32. Same G. furcifer. 39.
33. Same G. externus.

Same G. vastus.
Same G. exilis.

Same G. plagiatus.
Same G. lividus.

Same G. spiniceps.

Same G. quadricolor.





The Systematic Place of the Odonata.

The orders of insects fall naturally into two
groups : those having incomplete metamorphosis,

Heterometabola, and those in which the metamor-
phosis is complete, Metabola. In the latter group of

orders there are four sharply separated stages,

—

egg,

larva, pupa and imago ; in the former the changes in-

cident to the period of adolescence are gradual, so that

the larval and pupal stages are not sharply defined.

The young continue active and feed from birth until the

final change to imago. Such growing insects are

called nymphs.
They are arranged by Professor J. H. Comstock, as

follows

:

Heterometabola. rietabola.

Thysanura. Neuroptera.

Ephemerida. Mecoptera.

Odonata. Trichoptera.

Plecoptera. Lepidoptera.

Isoptera. Diptera.

Corrodentia. Siphonaptera.

Mallophaga. Coleoptera.

Euplexoptera. Hymenoptera.

Orthoptera.

Physopoda.

Hemiptera.

Thus the Odonata or Dragonflies rank among least

specialized insects ; those most nearly related to the
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primative stock ; to those orders having representa-

tives at lower geological horizons than Metabola.

They present, however, some contrasts and exceptions

to those of related orders. In these the head thorax

and abdomen are sharply separated as in Metabola.

They are active, powerful and boldly predaceous.

Their nymphs, as well as the adults, exhibit the malig-

nant side of life that lived and sported about the

marshes of the remote Tertiary Period.

LESSER GROUPS OF THE ORDER.

The Order Odonata is divided into two sub-orders :

I. Zygoptera in which both pairs of wings are

similar and which in repose are held vertically; the

males have two inferior abdominal appendages and the

nymphs have three caudal gill-plates ; and II. Anisop-

tera in which the two pairs of wings are dissimilar, in

repose they are held horizontally; the males have one

terminal inferior abdominal appendage, and the

nymphs have no terminal gill-plates.

Our representatives of the Order may be arranged

in the following lesser groups

:

Order ODONATA.

I. Sub-order Zygoptera.

1. Family Agrionid^e.

(1) Sub-family Calopteryginse.

(2) Sub-family Agrioninae.

II. Sub-order Anisoptera.

2. Family ^EscHNiDiE.

( 3 ) Sub-family Gomphinse.

(4) Sub-family Corduligasterinse.

(5) Sub-family iEschninae.
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3. Family Libellulid^e.

( 6 ) Sub-family Cordulinae.

(7) Sub-family Libellulinae.

Key to the Foregoing Subfamilies.

1. Wings alike, closed vertically in repose, eyes far separated 2
Not as above 3

2. More than two antecubitals (1) Calopteryginee.
Only two antecubitals ( 2) Agrioninas.

3. Antecubitals of the first and second series, not corresponding
throughout 4.

Corresponding throughout 5.

4. Eyes separated by a wedge-shaped occiput (3) Gomphinse.
Eyes barely touching (4) Corduligasterinse.
Eyes touching for a short distance (5 ) Aeschninae.

5. Eyes tuberculated behind (6) Cordulinse.
Eyes not tubercled (7 ) Libellulinas.

THE FIRST SUB-FAMILY.

CALOPTERYGIN^E.

The species of this sub-family are among the most
beautiful of dragonfiies. Their bright metallic colors,

their clouded arid reticulated wings, their slender and
graceful bodies at once attract attention. Their flight

is not strong and they seldom wander far from the

grassy borders of native pond or stream, where in turn

they are to deposit their eggs and where their 3
roung

are to be matured. While our species are few, most of

them are common and occur everywhere; they belong

to genera determined as follows :

1. Basilar space free, wings broad Calopteryx.

2. Basilar space reticulated, wings narrower Hetasrina.

CALOPTERYX, Leach.

Only two species are known within our limits.

Two different species— C. elegans and C. dimidiata,
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have been taken in Kentucky and doubtless will yet be

found on this side of the great river.

The species of the genus are arranged in two
groups, thus

:

1. Wings spatulate, /. e. anterior and posterior margins of the wings
not parallel.

(1.) Wings uniformly velvety black, ( brownish in young).
maculata.

(2.) Wings hyaline basally, apical third or fourth blackish.
eequabalis.

2. Wings not spatulate, i. e., anterior and posterior margins nearly
parallel.*

*No representatives as yet recorded from the State.

1. Calopteryx maculata, Beauvois.

Length: of hind wing, c? 28 mm., 9 30; of abdo-

men c? and 9 37 mm.
The males are metallic blue or green ; the antennae,

under parts of head and thorax, legs, a broad humeral

stripe, the thoracic sutures and under parts of the

abdominal segments 1-7 are black ; segments 8-10 and

inferior appendages below are light—sometimes the

black extends to 10 or even to the appendages. The

wings are velvety black in the adult, some shade of

brown in the young.

The superior appendages are forcipate, at base

nearly cylindrical, narrowing to the middle at

which they suddenly expand interiorly to the some-

what swollen and slightly decurved apex ; the distal

half bears several stout denticles on its outer margin.

The inferior appendages are shorter, truncate, some-

what curved inward and upward, with a sharp in-

curved tooth at inner angle.

The females have the head and thorax similar to

the males, but with more blackish shades and the ab-

domen brassy brown with a pale light or white

dorsal band on 8-10, broader on 9 and often including

a part of 7. Abdominal appendages nearly as long as

10, slender, pointed and black. The wings are similar
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to those of the young males, often darker apically,

especially on the hind wings; the pterostigma

( absent in the male ) is milk white, broad and reticu-

lated ; it varies greatly in size, but is always relatively

broad.

This species is found throughout the State, and is

abundant in most localities. It prefers small streams,

especially the meadow-brooks and the clear, cool rivu-

lets from springs among the hills. It also occurs by
the borders of larger living waters where the banks are

overhung by foliage. In this form, the male does not

always seize the female with his feet previous to clasp-

ing her prothorax with the abdominal appendages.

He flits about her, when at rest, gradually approach-

ing, and, finally, the female not attempting to avoid

him, he poises himself with sufficient accuracy to pick

her up by the prothorax, when they fly away together.

The female places her eggs among the rubbish and mud
along the borders of the ditches.

In central Ohio it occurs from May 15 to Sep-

tember; it is most abundant in June.

It is perhaps true of all of this sub-family, but

especially true in case of maculata that the males en-

gage in fierce battles. Two combatants will fly about
each other, evidently with consuming rage, when one

finally appears to have secured a position of advant-

age and darts at his enemy attempting, often success-

fully, to tear and damage his wings. These battles

often last a long time, until the participants are ap-

parently exhausted. Sometimes a third and a fourth

happen along and "take a hand" when the melee be-

comes general, each doing his utmost to damage any
other that he can seize.

1. Calopteryx sequabilis, Say.

Length ; of hind wing cT 32 mm., 9 33 ; of abdomen
c? and 9 40.
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The male is metallic green ; the following black ; the

head except the clypeus, thoracic carina, a narrow
humeral stripe, more or less on thoracic sutures, the
legs and the abdominal appendages. The wings are
hyaline, except the tips, with a shade of brown which
is golden at certain angles, the tips are deep brown to
black, as follows: the anterior with one fourth or one
third black, irregular on inner border, the posterior

with one third or one half straight within.

The superior abdominal appendages are forcipate,

on the inner surface there is a sinus at the middle
followed by a stout tooth, the apical portion is thick,

apex obtuse, outer margin denticulate; the inferiors are

shorter, stout, and straight seen from above, strongly

curved upwards, the apex with an incurved apical

hook ; the surface of these organs is rou^h and in opti-

cal section appears serrate.

The female agrees closely in color with the male, the
tip of abdomen becoming brownish with a light band
on 8-10; and on sides of 5-10; there are light lines

above the thoracic feet. The abdominal appendages are
shorter than 10, stout, acute. The wings are lighter

apically than in the male; the pterostigma is narrow,
not reticulated, milk white.

Compared with maculata, aequabilis is a little

larger, but more slender; the body is more decidedly

metallic green; the male appendages are similar, but
differ sufficiently, they are rougher, that is, the denticles

are more numerous and stouter, the strong tooth on
the inner curve is wanting in maculata, the inferior are
straighter, stouter and rougher than in maculata. The
wings besides their difference in color are not quite so
spatulate; the pterostigma is very different.

JEquabilis has been taken thus far only in the cen-

tral part of the state in the first of summer. Its habits
appear to be similar to those of maculata except it has
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not been noticed about rivulets, as it prefers the borders

of larger streams.

HET^RINA, Hagen.

As yet two only of the several charming species ac-

credited to America have been taken in Ohio. Others,

however, occur in states south and west, so there are

still regional species that may be added. In habits

they resemble Calopteryx ; their bronzed body, narrow,
hyaline wings with brilliant, basal areas in the males,

at once distinguish them.

1. Tips of the wings, especially the anterior, brown; base of fore

wings, crimson, bind, brown tricolor.

2. Tips of the wings of male not spotted with brown; base of

both pairs crimson americana.

Hetserina americana, Fabricius.

Length; of hind wing, cT 28 mm., 9 30; of abdomen
d 36 mm., 9 32 mm.

In the males the head and thorax are coppery red,

in the fully adult, in younger examples metallic green
;

the labrum and labium are pale with a black dot in

the center of the former; the genge and mid-dorsal

carina are black ; there is a white humeral line, a simi-

lar one on first lateral suture, a broader stripe at the

second suture with the ventral surface and the posterior

lateral border of the metathorax white ; all the white

lines and stripes are bordered more or less with black.

The wings are hyaline with a shade of brown at the

tips and with the basal fourth bright red except costa

of fore wing : these basal patches are pale in the young
on the front wings and brown on the hind ones. The
pterostigma is very small, yellowish in the young, light

brown in the fully adult. The dorsum of the abdomen
is metallic green, becoming obscure and coppery with

age, yellowish at the sides ; the venteris blackish except

on 1-2 and 9—10 which are yellowish, there are yellow-
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ish narrow interrupted rings on 3—7, and a more or less

distinct mid-dorsal, light line on 2—7.

The superior abdominal appendages areTforcipated,

light below and darker above especially towards the

apex; the outer surface is denticulate in the middle;

there are two smooth horizontally flattened protuber-

ances on the inner side, the proximal one is the larger,

the rounded apexes of these processes are directed away
from each other.

The inferior appendages arc broad at base, then

narrow and cylindrical, the truncated apex reaches to

the larger tubercle of superiors and bears a stout den-

ticle on its inner angle.

The females have the head, thorax and abdomen
metallic green, the last becoming obscure with age.

There are markings of other colors as follows; antennae

(except basal joints ), a dot in middle of labrum, mid-

dorsal carina, the tarsi, the outer side of legs and
sternum black ; the under side of head and thorax,

sides of abdomen ( except a dark apical spot ), basal in-

terrupted ring on 1-7, a mid-dorsal line on 1-10; basal

joints of antenna, labrum, edges of the prothorax,
humeral stripe and stripes on the side as in the male,

white. The wings are hyaline, costa black, basal third

and front margin pale yellowish brown. Pterostigma
white, surrounded by black veins. The abdominal ap-

pendages and valves are yellowish, the latter tipped

with black.

This brilliant gem is peculiarly restricted in its

scene of flight. It is rarely observed more than a few
feet away from its accustomed habitat, the water's

edge. Another notable habit is that of congregating,

sometimes in companies of hundreds. These assem-
blies commence in the afternoon and do not disperse

until the warmth of the following day awakens them to

activity. Both sexes take part in these assemblies and
they rest so compactly that a single sweep of the net
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may capture scores of them. A slender, drooping

twig of the willow, loaded with these beautiful insects

looks like a string of rubies and presents a beautiful

picture.

The species occurs throughout Ohio, and it may be

found from mid-summer until late in October by run-

ning waters, especially where the flow is rapid over

rocks and pebbles and the borders are overhung by the

spray of willows or coarse aquatic plants.

Hetaerina tricolor, Burmeister.

Length of abdomen cT 41, 9 35, of hind wing cT 30,

9 30.

Male deep blackish brown, thorax reddish brown,
mid-dorsal thoracic carina black, humerals narrow,
pale, yellowish apical rings on 1-4; legs black; wings
hyaline, tips of all brown, more on hind wings ; basal

fourth of fore wing crimson, except between the first

and second antecubitals, hind wings brown at base

except hind margin
;
pterostigma nearly black, small.

Abdominal appendages black, less forcipate than in

americana, as long as 10, exteriorly toward the

apex there are coarse teeth, within at base a blunt

hairy tubercle followed by a blade whose margin is first

excavated, then convex and truncated distally; the

inferiors are half as long, upturned apically with two
terminal sharp tubercles.

The female is bronze green ornamented with pale

buff. The face, antennae, except terminal half which is

black, and occiput buff; prothorax has the posterior

lobe elevated and rounded in the middle, bordered with

buff and with a geminate, orange spot in the

middle and with a wash of the same at the sides

;

thorax green, mid-dorsal black stripe, buff either side

uniting] with humeral of the same color; sides buff

with green spot on each ring; legs green and pale,

tarsi black ; wings flavescent throughout
;

ptero-
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stigma white. Abdominal dorsum with green and
pale and interrupted apical yellow rings on 2-7 ; ten

with a dorsal carina and apical thorn; appendages

conical pointed ; valves short, dark.

This very handsome species occurs along the Ohio

river and ascends the larger streams as far as the

central district. It is not rare, but far less abundant in

its range than americana. It flies much more rapidly

than the other, otherwise its habits appear to be

similar. It prefers the borders of streams where the

flow is rapid.

THE SECOND SUB-FAMILY.

AGRIONIN^.

This group includes the smallest dragonflies, in fact

all Ohio species are small. Not so in tropical America,

where representatives are known that are the most

gigantic of living odonates.

Our feebler inhabitants of the river bottoms may be

seen in numbers on any warm summer day flitting

among the sedges of the shallows or busy placing their

eggs among floating aquatics. They are not seen

flying high in the air or patrolling the beach in search

of mates or food, for they seek their kind and prey in

the low thickets of aquatic foliage. Many are dull in

color, many are brilliant; green, blue and yellow are

favorite colors. All are graceful and charming.

The genera may be outlined and limited by the following syn-

optically arranged characters:

1. Median and submedian sectors arising nearer the arculus than
the nodus Lestes.

Median and submedian sectors arising near the nodus 2.

2. Bristles on the legs, long,— each about twice as long as the

distance from the base of one to the next Argia.

Bristles on the legs shorter 3.

3. No ventral spine at end of 8 in the female 4.

A ventral spine at end of 8 in female 5.
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4. No postocular spots Erythromma.
Two postocular spots Nehalennia.

5. The tenth segment of the male a little prolonged above, the
process bifid

;
pterostigmas on fore and hind wings of male of

different color 6.

The tenth segment of male without the superior bifid process
(Except in exsulans and fischeri). Pterostigmas on wings of
male similar Enallagma.

6. No postocular spots Amphiagron.
Two postocular spots 7.

7. Pterostigma remote from the costa in the male Anomalagrion.
Pterostigma normal in position in the male Ischnura.

LESTES, Leach.

In W. F. Kirby's Catalogue of the odonates of the

world, thirteen species of Lestes are ascribed to the

Nearctic region ; of these, eight have been taken in the

state and there is, at least, one more that is very likely

a resident, Viz: L. urina as it has been taken in Illinois

and Pennsylvania

Our species belong to three groups, separated by
the relative length of the inferior and superior ab-

dominal appendages of the males

:

1. Inferior pair shorter than half the length of the superiors,
congener, (eurina).

2. The same more than half, but no longer than the superiors :

( 1 ) Inferior appendages of the male sigmoid unguiculata,

(2) Same straight, abruptly widened apically uncata.

( 3 ) Same not widened apically disjuncta.

(4) Same gradually and slightly widened, a little larger than dis-

juncta, two teeth on the inside of the superiors, basal one
larger, (equal in disjuncta) forcipata.

(5) Same long, bent downward apically, abomen of the male very
long rectangularis.

(6) Same long, very slender not dilated apically vigilax.

3. The same longer than the superiors apex turned inward,
inaequalis.

Lestes congener, Hagen.

Length: of hind wing, c? 18-22 mm., 9 22 mm. ; of

abdomen d" 27-31 mm., 9 28 mm.
The general color of both sexes is blackish bronze.

The labrum, anteclypeus, genas, under side of the head,
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a narrow humeral stripe (sides parallel) the pro-

thoracic borders, raid-dorsal carina (obscure in some

)

the sides of the thorax and abdomen and stripes on the

femora and tibiae yellowish white. There are also

whitish apical and basal interrupted rings on 2-7 of

the abdomen and a trace of a mid-dorsal white line,

segments 9 and 10, rear of head and under parts of

thorax in the male are pruinose. The wings are hya-

line, pterostigma reddish brown, covering two cells.

The male abdominal appendages are forcipate,

longer than 10, reddish on the outside basally, otherwise

black, denticulate externally, apex somewhat swollen
;

on the inner surface there is a strong pointed proximal

tooth, followed by a sinus, this followed by a blade, the

inner edge of which bears sharp teeth. The short in-

ferior appendages are black with their obtuse apices

turned towards the mid-line.

The female differs in having the mid-dorsal line of

abdomen plainer than in the male ; the humeral stripes

wider and the pterostigma lighter. The slender abdom-
inal appendages are light without and black within ; the

valves are light, with tips and lower edge blackish,

serrate and narrow.

Congener probably occurs in the greater part of

the state. It* has been taken at Columbus in the fall

only, flying well into October.

Lestes unguiculata, Hagen.

Length: of abdomen cT 28 mm., 9 27 mm.; of

hind wing c? 19 mm., 9 21 mm.
The color of the head and thorax blackish bronze

above, dorsum of the abomen metallic green; the

labrum, genae, under parts of head and thorax, greater

part of the sides of the latter, and humeral stripe

yellowish. The wings are hyaline, pterostigma brown
with the ends whitish; the coxae are light, the femora

and tibiae, striped -with light and black, tarsi black.
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Abdominal segments 1-7 are light on the sides, while

the last three are black or bronze throughout, there

are narrow interrupted basal rings on 2-7.

The male abdominal appendages are forcipate,

brownish at base, black apically, denticulate without,

on the inner margin is a blade which is narrow concave

at the inner margin and denticulate, this blade is pre-

ceded by a sharp backwardly directed spine; the in-

feriors are black, except on the under side of the

swollen base, long and sigmoid.

The female has the appendages slender, reddish

with black tips. Her colors differ little from those of

the male ; the humerals are more conspicuous and wid-

est below, the rear of the head has a yellow band
from eye to eye—obscure in old specimens ; there is a

faint mid-dorsal line on the abdomen, and both sexes

are more or less pruinose when adult.

This species has been found very abundant in the

northern parts, near the lake and in the central sec-

tion. It is on the wing from mid-summer until

October.

Lestes uncata, Kirby.

Length : of the abdomen cT 31 mm.. 9 28 mm., of the

hind wing cT 22 mm., 9 24 mm.

The color of both sexes is metallic green, becoming
blackish on the last abdominal segments. The follow-

ing are yellowish white : labrum, genae, clypeus anter-

iorly, labium, sterumn and sides of thorax ( except a

blackish wash on sides of metathorax), a humeral line,

mid- dorsal carina more or less in the female, the sides

of 1-7, basal rings on the same, the coxae, the femora in-

teriorly, and the tibiae exteriorly. The following are

black : the tarsi, exterior of femora, interior of tibiae

apical rings on 2-9, the last two abdominal segments in

the male, and the pterostigma which is terminated by
white veins.
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The female has the sides of the thorax clear yellow-

ish and less black on the abdomen ; the appendages are

light and the valves black with light shade above ; the

basal half of abdominal ring 1 is yellow, and the basal

rings on 2-7 are interrupted ( not in the male ).

The superior male abdominal appendages are much
like those of unguiculata, while the inferiors differ

totally, as they are straight with a broad terminal ex-

pansion, making them securiform when seen from

above.

This species occurs in most parts of the state and

in abundance ; it appears during mid-summer.

Lestes disjuncta, Selys.

Length : of abdomen cT 30 mm., 9 28 mm.; of hind

wing cT 20 mm., of ? 22 mm.
Head and thorax blackish brown, abdomen metallic

green with the last three segments blackish. The
following parts are yellow : lips, gense, anteclypeus,

mid dorsal carina, humeral stripes, sides of thorax,

femora interiorly and tibse exteriorly, sides of abdomi-

nal rings 1-7, and narrow, basal, interrupted rings on

2-7 of the female and young males, not discernible in

adult males. The sides of the metathorax of the

females is blackish, and in the males there is at least a

dark wash at the second lateral suture. The humeral

is wider in the female, and in both sexes it is narrower

above.

The superior male abdominal appendages are black,

forcipate, rather coarsly denticulate without, and with

two equal acute teeth within, the edge of the blade-like

piece between them is straight and serrate ; the inferi-

ors are reddish brown, straight, somewhat laterally ex-

panded distally, and concave on the upper side or spoon

shaped. The female appendages are of the usual shape,

blackish within and at apex ; the valves are light with a

dark shade through the middle.
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Both sexes are more or less pruinose on the rear of

head, thorax, base and apex of abdomen.
This species is common and wide spread.

Lestes forcipata, Rambur.

Lenth : of abdomen cT 33 mm., 9 31 mm.; of hind

c? 22 mm., 9 24 mm.
Color blackish bronze, abdomen brighter.

The following yellowish or greenish white: ante-

clypens, labrum, genas, labium, sternun of the thorax,

coxa, stripes, alternating with black upon the legs,

thoracic carina, borders of the prothorax, sides of

the thorax, abdominal joints, and basal interrupted

rings on 3-7. The humerals in both sexes are wide,

narrower above. The pterostigma is large, blackish

brown with the veins at the end whitish. The ninth

segment of the male is conspicuously pruinose.

The superior abdominal appendages of the male are

reddish outwardly at the base, otherwise black, for-

cipate, with a few coarse teeth on the outside, within

a blade preceded by a stout tooth and terminated by a'

prominent angle, the blade is followed by a deep
rounded sinus. The inferior appendages are reddish,

somewhat expanded distally and slightly curved in-

wards. The appendages of the female are light with-

out and dark within; the valves are black on the

lower border and light above.

The species is easily separated from disjuncta by its

larger size, by the unequal teeth at the end of the

lamina of the male abdominal appendages, by the

wider humeral stripes about equal in the sexes and by
the fact that the inferior male appendages are widened
before the apices.

Taken commonly at Columbus, April 24, 1896.

Also at Sandusky in June.
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Lestes rectangularis, Say.

Length: Abdomen of o
71 40 mm., of the 9 33 mm.

;

hind wing c? 22 mm, 9 23 mm.

Head, thorax, and abdomen of the female above

and the last four abdominal segments of the male

blackish brown: the abdomen of the female is some-

times greenish bronze with a mid-dorsal light line on 1-

2 or 3. The anteclypeus, lips, genae, under parts of the

head and thorax, the thoracic carina, humerals, and

sides of the thorax are yellowish or greenish white.

The legs are pale with black as follows : a narrow

stripe ( may be wanting) on the exterior of the second

and third femora; two on the first pair; also on the

inner side of first tibias, the ends of the tarsal joints

and the claws are brownish. In the female the stripes

on the legs are wider and the tarsi blacker than in the

male. In the male the top of 1 and 2 are brown ; 3-6

testaceous with basal lighter rings and apical darker

ones. In the female 1-10 are yellowish on the sides, the

same extending over the dorsum as narrow basal rings

on 1-6. The superior appendages of the male are

testaceous, blackish on apical third, forcipate, no

denticles out side; the lamina on the inside is short

with long and slender, terminal and minute marginal

teeth. The inferior appendages are black, exceeding

the lamina of the superiors and bent downward at the

end. The appendages of the female are slender, con-

ical, testaceous, tips black. The valves are narrow and

black below.

Rectangularis occurs abundantly in all parts and

may be recognized by the very long male abdomen and

pale color of body and legs.

Lestes vigilax, Hagen.

Length : of abdomen d 40 mm., 9 37 mm.; of hind

wing c? 26 mm., 9 27 mm.
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Bright metallic green obscure towards the end of

the abdomen, and covered by pruinose on rear of head,

thorax, base and apex of abdomen in the fully adult.

The males are marked with black, yellowish and
bluish white as follows : white—genae, lips, under parts

of thorax, irregular bands before the lateral sutures,

humeral line (often faint), in some the edge of the

carina, coxae, trochanters, more or less of the inner

side of the femora, and pleurae of abdominal joints 1-6
;

black—legs and feet except as mentioned above, anten-

nae, mid-dorsal thoracic carinas (its edges sometimes
light), and the superior abdominal appendages. The
pterostigma is yellowish in both sexes, surrounded by
black veins and covers about three cells.

The female differs from the male in having wider

humeral, and carinal yellowish stripes, sides of thorax

yellow, the iight on the femora more pronounced, the

light of the abdominal pleurae extending over the dor-

sum as narrow basal rings, and the greater part of 9

and 10 yellow,

The superior male appendages are long, less curved
than in the preceding species, the ends are somewhat
enlarged and obliquely truncated. The blade of the

inner side is preceded and followed by a tooth, its edges

are not straight but coarsely crenated. The inferior

appendages are pale, very slender, and reach nearly to

the end of the superior, they are slightly bent inwards

at apex. The appendages of the female are yellow, the

valves of the same color.

This slender species is very active and graceful in

its movements. It has been recorded only for the lake

district. In the marshes at Sandusky Bay it occurs in

immense numbers.

Lestes inequalis, Walsh.

Length: of abdomen d1 39 mm., ? 37 ; of the hind

wing d 27, 9 28.
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Metallic green, with the last three abdominal joints

blackish. The markings of yellow or bluish white are

as follows: male— anteclypeus, lips, genae, rear of

head, under parts and sides of thorax below, an exceed-

ingly narrow stripe on the carina and humeral suture,

two stripes on the femora, most of the tibiae and the

pleurae of the abdominal segments; there are very

narrow basal rings on 3-7. The antennae, tarsi and

stripes on tibiae and femora are black. The ptero-

stigma is dark brown covering two to three cells. The
female differs in having more black upon the legs, the

humeral and carinal stripes wider.

The male abdominal appendages are black ; the

superiors are forcipate with a few spines on the outer

curve, within a stout acute tooth precedes the usual

blade which is narrow, the edge curved and serrate.

The inferiors are slender and strongly bent inwards at

apex. The anal appendages of the female are slender,

rather long and blackish in some examples, light in

others ; the valves are narrow and black except on the

upper border.

This beautiful species is quite as active and wary
as vigilax, which it closely resembles, it is easily

separated however ; the males by their peculiar in-

ferior appendages, bright yellow sides of thorax and

absence of humeral strips ; the female by the yellow

rear of the head, bright yellow on sides of thorax,

darker valves and pterostigma and the narrower

humeral stripes (sometimes wanting as in the male).

It has been taken only in northern localities.

ARGIA, Rambur.

The species of this genus differ only slightly from

those of other genera following, yet they have a "person-

ality" that no observer can long fail to appreciate. They

prefer the brook-sides and some of the species rarely

wander to other localities ; the nymphs live Gin the
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clearer, running waters; to this there is one except-

ion, the young of putrida live also in deep water of

Lake Erie, and the nymphs swarm about its shores and

islands.

Our five species fall into the two groups defined by
the number of cells covered by the pterostigma.

A. Pterostigma covering more than one cell ( one and a part of
another) putrida.

B. Pterostigma covering one cell; males as follows:

(1). Violet and black, 8, 9 and 10 violet; inferior appendages thick,

much longer than the superiors and slightly notched... Wo/acea.

(2). Bluish and black; 9 and 10 blue; inferior appendages longer
than the superior, apex bifid, upper branch longer tibialis.

(3). Light blue and black; 8, 9 and 10 blue; inferior appendages
bifid, branches equal apicalis.

(4) Deep blue and black ; 8, 9, and 10 blue; inferior appendages
longer, strongly bifid, branches divaricate, lower longer, stout,

sedula.

. Argia putrida, Hagen.

Length ; of abdomen cT 33, 9 31 ; of hind wings cT 24,

9 25.

The young are clay colored to light brown, the older

males are darker to black obscured by pruinose especi-

ally on the head, thorax and segments 9 and 10. Three
pale antehumeral stripes, also one on the sides of thorax

and narrow pale basal rings on 3-7. Segments 8-10 are

somewhat thickened with the last excised, sides of the

excison thickened and produced backwards into

rounded tubercles. The abdominal appendages are

very short, black, the superiors are flattened, obliquely

rounded at the end with two teeth on the lower and

outer side, one at the lower inner apex, the other on the

outer middle face, there is a sulcus between them ; the

inferiors are much wider vertically, beveled to an ir-

regular tuberculate edge posteriorly and terminating

above in finger-like projection that lies between the

tubercles of the superiors.

The young females have a similar coloration to the

young males. The fully adults are light blue marked
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with black as follows : antennae, lines about the vertex

and frqns, lines on the sides and .edges of prothorax

humeral and second lateral sutures and dorsum of the

abdomen. The blue of the sides extend as basal rings

on 3-7
; ten is blue. The appendages are pale, short

and blunt ; the valves short, pale smoky below,

serrated.

Putrida occures throughout the State, in vast

numbers along Lake Erie and about the islands; it

often comes on ship-board far from land. It flies from

May to October. The female, usually attended by the

male, oviDosits on submerged timbers and moss, and
alga-ladened stones. It is not uncommon, to see the

female and her consort descend beneath the water and

to remain submerged for what would appear to be a

long time.

The following observations were made one day on

its habit of ovipositing under water. Five pairs were
noted on a timber of a dock ; they were from barely

covered to six inches under water ; the following notes

were made at the time.

Pair 1. c? abandoned 9, emerged and flew away
after five minutes, cT remained one hour.

Patr 2. c? abandoned 9 in seven minutes, cT re-

mained fifty-five minutes ; after exposure to the air for

a short time she returned beneath the water for fifteen

minutes.

Pair 3. cT remained submerged twenty minutes, 9

thirty ; she flashed her wings and immediately re-

turned for twenty-five minutes.

Pair 4. They were disturbed, emerged and flew

away together.

Pair 5. They were seen to alight on the dock just

above the water and slowly back down until they were
covered.
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Argia violacea, Hageti.

Length: of abdomen cT 26, 9 25; of hind wing c? 20,

9 21.

The color of the adult male is violet ornamented
with black as follows : antennae, dorsum of prothorax
in part, mid-dorsal and humeral stripes, the latter bifid

beneath the wings, the upper part of the first and
the whole of , the second lateral sutures, stripes on
femora and tibiae, the sides of 2, apical lateral spots

extending as rings on 3-6, all of 7, the abdominal
appendages, the venter of the abdomen (widest on
8-10). The sides and venter of thorax, coxae, and
greater part of legs pale. The pterostigma of both
sexes is light yellow or brown. Wings slightly fumose.

The female has the violet less bright than the male,

the younger ones clay colored, the black on sides of

dorsum of 2-6 is in bands rather than spots leaving

basal rings, however, there is a mid-dorsal line on 7.

-< In the males 10 is excised as in putrida but the

posterior angles are not knoblike but sharp. The
superior appendages are short, in profile the sides are

parallel and the apex rounded, from above they are

broader with apex obliquely truncated, beneath they

are excavated apically with a stout curved process at

the inner angle; the concavity contains a tuft of hairs.

The inferiors are much longer and deeper, bifid with the

upper, pointed, larger prong directed towards the

superiors; the lower, rounded one is directed down-
ward.

The appendages of the female are pale, short, blunt

and the valves are also pale and serrate.

The species is common along the borders of ditches

and streams. Oviposition takes place as in other

Argias— often in pairs, on submerged plants and
rubbish. It is every-where its proper habitat is found,

occuring in mid summer.
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Argia tibialis, Rambur.

Length: of abdomen d 27. 9 27; of the hind wing
c?21, 9 22.

Color bronze black variegated with lilac or blue as

follows: frons, clypeus, lips, broad stripe each side of

thoracic dorsum ; sides of thorax with second lateral

suture black, more or less of sides of 1-7 more in female,

with basal yellow rings on 3-7 in both sexes, the

dorsum of 9 and 10 in the male. The legs have more
or less of pale, pterostigma dark brown.

The male has 10 incised as in the preceding species,

although not so deeply and the sides of the incisions

are more nearly vertical. The appendages are short;

the superior at first cylindrical then apically divided

by a deep groove extending obliquely across it, the

upper branch is wide, apex rounded, in profile some-
what wedge shaped, the lower is pointed and recurved

downward and inward. The inferiors are stouter,

longer, bifid, the upper stouter branch is pointed, the

point reaching the grove in the superiors, the lower is

smaller situated on the inner side of the former and
points downward.

The appendages of the female are very short and
blunt, the valves short and broad, dark in color.

This species is not common but has a wide range.

Argia apicalis, Say.

Length: of abdomen cT 31, 9 30; of hind wing <S

23, 9 25.

The male is pale blue with black marks as follows:

Antennas, vertex, prothorax except a blue spot each

side, inferior humeral, mid dorsal carina, dorsum of 1-6

(;the same extends on 3-6 as an apical ring) and the

whole of 7. There are basal light rings on 3-7 and an
imperfect mid-dorsal on 1-6
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The female is light brown until fully adult, then

as blue as the male. Her markings differ slightly: the

inferior humeral is small or wanting, there is more
black on the abdomen, the legs are paler, and the

pterostigma lighter.

The superior appendages of the male are short; in

profile they are narrow, end rounded, within there are

two long teeth, the inner longer, obtuse, the outer

acute* they are turned downward and outward
toward the inferiors. The inferiors are much longer

and stouter, equally bifid, the lower branch conical,

the upper stouter, more pointed.

The female appendages are light in color, of the

usual form. The species is not uncommon on the

rocks along the larger streams. In no other of our

spepies are the sexes so nearly similar.

Argia sedula, Hagen.

Length : of abdomen c? 26, ? 26 ; of the hind wing
o* 18, 9 20.

The male is black, marked with deep blue. The
frons, clypeus,labrum, postocular spots, the sides of the

prothorax and a spot each side of its dorsum, ante-

humeral stripes, the sides of the thorax (divided by a

black line on second suture) stripes on femora and
tibiae ( pale like sides of thorax ) the sides and apex of

the first abdominal ring, the sides, two basal dorsal

spots on two, basal rings on 1-7, the whole of 8-10

and sides of 3-7. The wings are slightly fumose,

pterostigma light brown.
The female is clay colored and light olive, differing

totally in appearance from the male ; her wings are a
little more fumescent and the stigma lighter.

The superior male appendages are longer than

those of the preceding species, and are somewhat
curved within, the ends are rounded with a pointed

tooth on the lower inner angle and another on the
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outer side acting as a stop as it impinges against the

edge of 10. The inferiors are much longer, strongly
bifid; the upper branch smaller,, rounded, the lower
stout, directed downward and backward, the edges are

strongly denticulate, and the apex acute.

The appendages of the female. are rather Jong and
slender, the valves narrow, light colored.

The handsomest of our Argias, is rather common
along larger streams in the southern part of the state.

ERYTHROMMA, Charpentier.

The single North American species of this genus
occurs sparingly in this state; indeed Jt may be con-

sidered as rare.

Erythromma conditum, Hagen.

Length; of abdomen cT 9. 28;. of hind wing o
71

20,

9 23. ' '., ,..*,' ',,
. ,,;,,.,

The general color is black in both sexes, marked
with blue and yellow in the male, as follows.: blue*

front of head (except postclypeus) labium, anterior

border and spot on sides of prothorax, a wide humeral
sinuous within, a mid-band on sides and thorax,,

stripes on the femora and tibiae, the sides and apicalg

rings on 1 and 2, interrupted basal rings on 3—7, andv

the whole of 8 and 9; yellow, labium and posthumeral

(pale,) and the sides of the metathorax (bright). The/

female differs in having more black and paler blue on.'

the head, the sides of the thorax with more, and deeper

yellow, the blue humeral narrower and paler, the first

abdominal has a. small square basal, black spot witti

sides and apical ring blue, the dorsum of 2—10 black,

except the interrupted basal rings.
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Pterostigma of both sexes yellowish brown.
Posterior border of the prothorax in c? entire, in 9

with five small lobes.

The' superior abdominal appendages of the male

are as long as 10 ; somewhat thicker at base then ex-

cavated within, curved inward at apex, which ends in

a sharp point; in profile it is slightly narrow at base,

and apically decurved. The inferiors are shorter in

profile, wedge shape, from above broadened within at

the end, making the outline securiform. The append-

ages of the female are slender, pale; the valves are

short and narrow, also pale.

NEHALENIA, Hagen.

This genus consists of few and elegant species,

perhaps hone of the family are more beautiful. Three,

are known within the limits of the United States ; two
of these occur abundantly in Ohio.

The two species differ as follows

:

Metallic green and blue irene.

Bronze, black and yellow ... posita.

Nehalennia irene, Hagen.

Length : of abdomen cT 20, 9 21 ; of hind wing c?

13, 9 15.

Metallic green marked with yellow or yellowish

white as follows; post clypeus, genae, borders of the

labrum, labium, underside of head, sides of thorax

posteriorly, under sides of abdomen, and narrow inter-

rupted basal rings on 3-6. An apical spot on 8 the

dorsum of 9 and 10 blue. The legs are whitish with
black lines ; tarsi ringed. Pterostigma pale yellow.

The female differs from the above in having the yel-

,

low a little deeper, and that on the sides of thorax, and
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abdomen somewhat broader. The sides of 9 and 10
are bluish, there is more or less of an apical spot on 8
and the posterior border of 10, both blue. The green
on 7-10 both sexes is obscured with blackish.

The posterior border of the prothorax of the male is

faintly lobed ; on either side there is a shallow sinus

and in the middle a broad process with its upper
border sinuate. That of the female has three large,

round lobes, subequal. the middle rounder
The posterior border of 10 is excised, denticulate in

the male. The superior appendages are very short,

black, with two branches; the upper outer one is

broad, obtuse, hairy; the lower more cylindrical,

slenderer, apex obtuse; these branches are somewhat
twisted on each other like the parts of the beak of the

cross bill ; the lower branch appears to be movably
articulated to the upper. The inferior appendages are

a little longer, turned upward and inward ending in

a black denticle. The female appendages are short,

thick, cones, yellow; the ovate valves are yellow with
black processes.

It occurs about cool springs and streams of cool

quiet water in mid-summer.

Nehalennia posita, Hagen.

Length : of abdomen cT 19, 9 19 ; of hind wing of d
12, 9 14.

Blackish bronze marked with bright yellow or

greenish yellow. The anterior border of the frons, base
of antennae, gense, anterior half of labrum, under parts

of head, humeral stripe which is interrupted, sides of

thorax, anterior border and sides of prothorax, legs,

under parts and sides of abdomen, apical ring on 1, basal

rings on 2-7, and geminate basal spot on 9 yellow.

The postocular spots are round and greenish yellow;

the second lateral suture is black; there are also black

stripes on the legs and rings on the tarsi.
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The female has the marks a little paler than the

male.

The tenth segment of the male is short, posterior

border with a forked upturned process. Superior ap-

pendages very short, yellow, thick above, a tooth at the

superior angle (upper branch), the organ then turns

downard and inward, becoming thin below and ending

in an obtuse angle. The inferior appendages are about

the same length, arise from a thick base, then narrow to

a hand-like termination, the fingers of which are repre-

sented by five corneous denticles. The appendages and

valves of the female are yellow, the processes short and

dark.

This pretty species appears early and remains until

late in September. It is abundant throughout the

state.

AMPHIAGRION, Selys.

This is a genus of one species ; one that ranges

from equatorial America, at least as far north as Lake
Erie and on the Atlantic Coast to Maine. In central

Ohio it is extremely common about runs from springs.

It occurs throughout the state.

Atnphiagron saucium, Burmeister.

Length: of abdomen c? 18, 9 17; of hind wing cT

14, 915.

Red and dull black. Male, top of head black, ante-

clypeus, gense and labium red, under parts of head,

thorax and legs pale reddish, the latter with or with-

out faint black lines; upper part of prothorax and
thorax black; pterostigma reddish; segments 1-6

wholly red, 7 partly, the rest entirely blackish.

Female, head as in the male except the black gives

place to reddish on the rear ; thoracic dorsum with a
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broad stripe of black abdominal rings 3-9 with more
or less black apically above, 10 reddish. All colors
paler. •..

The posterior border of ten in the male has a deep
round sinus; the appendages are about equal to 10,
the lower longer than the superior; the superior has
the upper branch prismatic, short, ending within in a'

stout denticle; the lower branch is finger-like in" profile,

turned down, obtuse, from above the two are lyre-

shaped. The inferiors have a thick base arid taper to'

an obtuse angle, sides straight. Both are rufous. The
female appendages are short cones, rufous, the valves
narrow, pointed, the processes short and rufous.

It is not unusual to find examples of females much
larger than the average given above.

ENALLAGMA, Gharpentier.

This genus comprehends moderate sized species of
singularly varied and beautiful colors and our fauna is

comparatively rich since thirteen species have already
been captured within the state. They appear to take
the place occupied by Agrions in Europe. Several

of these charming and abundant forms appear early in

the season, and representatives of the genus are abroad
until late in September.

The species may be arranged in two groups or
divisions on obvious characters, as follows

;

1. Males with an apical spot* on the dorsum of

the second abdominal ring;, female with the dorsal

band the entire length of 2.

2. Dorsum of 2, in both sexes, with a band ; in ;

the female 10 is blue or green.

individuals in certain species of this division have this spot covering
much of or the whole of the dorsum of 2, but anteriorly it is always narrow
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First Division.

The species of this group are all blue or green and
black, or greenish and pale when teneral. They have
three antenodal cells (Selys) and can be most easily

separated by the character of the abdominal append-
ages of the male seen in profile

:

(1). Superiors with two equal branches, separated by a deep
rounded sinus ; inferiors as long ..ebriutn.

(2). Superiors as long as 10, the upper branch long, stout, de-
curved apically, lower very short directed downard; the
slender inferiors reaching the lower branch of the superiors

aspersum.

(3). Superiors longer than 10, the upper branch more slender
thai! in aspersum, the lower directed downards and inwards

:

the inferiors reaching nearly one third of their length beyond
the lower branch of the superiors traviatum.

(4). Superiors exceeding half of 10, broad, excavated at distal ex-
tremity, sinus occupied by a large, pale, tubercle, lower angle
( branch ) prominent civile.

(5). Superior appendages similar to the last, a little shorter, less

wide apically in profile, the lower angle not so prominent
carunculatum.

(6). Superior appendages short, wedge-shape, slightly curved up-
ward at apex; inferiors decidedly longer, upper edge straight,

hageni.

(7). Superiors relatively somewhat longer than in the last,

base thick, apex turned down and within ; inferiors slightly ex-
ceeding them '. geminatum.

(8). Superiors short, upper branch short, distally rectangular,
lower branch longer, directed upwards, obtuse; inferiors as
long as upper branch doubledayi.

Second Division.

The species are blue and black (exsulans and di-

vagans ) and orange or green and black (signatum, pol-

lution and fischeri.)

They are separable as in the former group by pro-

file view of the male abdominal appendages.

( 1 ). Superiors half as long as 10, two branches, upper thick, lower
longer, slenderer, sinus deep ; inferiors acute, as long as upper
branch of superiors exsulans.

(2). Superiors less than half of 10, scarcely divided, upper part
thick and rounded, lower slender directed downward ; inferiors

a little longer divagans.
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(3). Superiors more than half of 10, two widely divaricate
branches, the upper thicker, slightly longer; inferiors a little

shorter than the inferior branch of superiors Bscheri.

(4). Superiors longer than 10, end obliquely truncate with a tooth
(lower branch) at outer third; inferiors slender signatum.

(5). Superiors shorter than 10, securiform; inferiors as long as
lower angle of superiors, very slender pollutum.

Enallagma ebriutn, Hagen.

Length : of abdomen cT 25, ? 23 ; of hind wing of

tf-17, 9 18.

The male is bright blue marked with black. The
occiput, vertex, antennas, and postclypeus are black

;

occipital spots large ovate and connected , the pro-

thorax has a line on sides, posterior border and an
ovate spot each side blue ; thorax with a broad mid-

dorsal, humeral and greater part of legs black; black

on abdomen as follows : square basal spot on 1, apical

spot and ring on 2—6 (these spots are successively

larger, pointed anteriorly and occupy from one fourth

to one half of the dorsum of the joints), the whole of

7 and 10, and the appendages. The female differs in

the ground color which is yellowish green, the black

markings of head and thorax are similar to those of

the male, the legs are lighter, the pterostigma is light

yellow, the entire thoracic dorsum is
x black except

interrupted basal rings on 2—7.

The superior male appendages from above are

divaricate, curved toward the middle-line and have a

pointed hooklet just before the end within ; in profile

bifid, the upper branch straight, stout, obtuse; the

lower narrower curved down then up making the sinus

broad and rounded. The inferiors are as long as the

superiors, curved slightly upward and inward, they

are blue at base then black.

The female appendages are stout, about the length

of 10, pale and the valves including the process yellow.

The black sternal line includes the ventral spine of 8.
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This species is exceedingly abundant along the

marshy borders of Lake Erie. Common in June, by
the end of July pretty rare. The female oviposits

among floating Utricularia, algae and stems of aquatics.

Enallagma aspersum, Hagen.

Length : of abdomen cT 25, 9 24 ; of hind wing cT

and ? 18.

Male, blue and black ; head black,, front and rear

blue, there is a black line at the base of the labrum and
a broader one between the frons and clypeus; prothorax

black, sides posterior border and triangular spot each

side the dorsum blue ; thorax blue with a moderately

wide mid-dorsal and humeral stripe black ; tarsi black,

legs striped with black and pale blue
;
pterostigma

black ; abdomen blue with much black as follows : basal

quadrate spot on dorsum of 1, a shield-formed apical

one on 2 with apical black ring in connection with it,

apical two thirds of dorsum of 3, entire dorsum of 4-6

except narrow interrupted basal rings, basal half of 7

and dorsum of 10. Female has the blue lighter, large

ovate occipital spots, more black on the front of head,

prothorax with very little blue, dorsum of 1-10 more or

less black, apical blue ring on 1, basal interrupted ones

on 2-6, large oblong blue patch covering basal two thirds

of each side of dorsum of 7, and much smaller ones

similarly placed on 8. Pterostigma lighter.

The superior appendages of the male are black

divaricate, nearly as long as 10, curved inwards with an

internal hooklet before the obtuse end ; in profile the

upper branch has the end rounded obliquely and capi-

tate; lower branch short, directed downwards and back-

wards, apexes turned inwards. Lower appendages

directed upwards, as long as the lower branch of

superiors. The appendages of the female are black

cylindrical, ends obtuse ; the valves are narrow, pale,

with the processes black.
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This pretty species has been taken on the herbage
about ponds, and flying over water, in central and
northern Ohio in May and July.

Enallagma traviatum, Selys.

Length of abdomen cT 9 24; hind wing cT 17, 9 18.

Male blue and green. Head green, sometimes ap-

pearing blue, black as follows : stripe connecting the

bases of the antennas and the anterior ocellus, a

stripe behind the ocelli produced laterally and divided

on a level with the antenna sending one branch to the

antenna and another to the compound eye, this latter

is continued backwards along the margin of the eye

and returned on the posterior part of the head and so

surrounds the postocular spot on each side; a stripe

conecting, the ocelli, a dash in front of the anterior

ocellus and a small point each side on labrum. Thorax
with a mid-dorsal stripe composed of three fine lines

and a humeral stripe, black. Legs pale, in most
specimens a black line on the outer- side of all the

femora, abdomen blue, dark green as follows; an angu-
lar dorsal spot on 1, a patch strongly widened post-

eriorly and an apical ring on 2, whole dorsum, strongly

narrowed or interrupted at base, on 3-7, a triangular

basal patch on 8 and the wdiole dorsum of, 10. In dry
specimens these colors become faded and their outlines

are hard to follow. The superior appendages of the

male are much like those of aspersum, but are slightly

longer and narrower ; the, inferior branch on each side

is produced downward and inward towards the mid-

dle line so that the apices are separated only by about
the width of the superior branch. The inferiors pro-

trude about one third of their length beyond the apices

of the inferior lobe of the superiors.

The female is colored similar to the male, but the

following are noticable differences. The three fine black
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lines forming the mid-dorsal thoracic stripe are

separated by pale yellow, the dorsal patch on 8 is

longer, reaching more than half the length of the seg-

ment, and the whole dorsum of 10 is blue.

The males are separated from those of aspersum
by coloration of the abdomen. In the latter species

one-half of 7 and all of 8 and 9 are blue, while in

traviatum only 8 and 9 are blue.

The females of aspersum have a blue patch reach-

ing three-fourths the length of 7 on each side, and a
round spot on each side of the base of 8, blue, while

traviatum has 8, 9 and 10 blue with the exception of

the dark green basal patch on 8.

The species has been taken at Cincinnati (Dury)

and at Akron in June. Seemingly common in various

parts of the State.

Enallagma civile, Hagen..

Length;, of abdomen d 1

26, ? 28; of hind wing cf

19, 9 21, ,

The male is blue and black. Head with blue, as

follows : large postocular spots, gense, transverse

stripe on frons below, clypeus except a black line at

base of post-clypeus and labrum ; the prothorax has the

posterior edge blue; the legs are striped with pale blue

and black, the tarsi faintly ringed with dark at distal

ends of joints; pterostigma dark brown; abdomen
with black as follows; square dorso-basal spot on 1,

apical shield and ring on 2 occupying half the dorsum,

apical third of 3-5, half of six, all of 7 except

basal interrupted ring and the dorsum of 10 including

the appendages.

The female differs in having the blue ground color

usually paler, some individuals remaining with the pale

or brownish teneral color, more black on the head, and
the dorsum of all the abdominal segments black.
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The male abdominal appendages from above are

about the length of 10, divaricate, compressed, obtuse

with a small denticle before the end on the inner side;

in profile wider apically excavated, lower angle, (or

branch )
prominent, nearly as long as the upper

slightly decurved branch, projecting from the apical

excavation is an ovate, pale tubercle, the organ is

slightly constricted at the middle. The lower appen-

dages are curved upward, attaining the lower angle of

the superior appendages.

The female appendages are rather long cylindrical,

pointed ; the valves ovate narrow, processes black.

This beautiful species appears to occur throughout

the state and to be common in June especially south.

Enallagma carunculatum, Morse.

Length : of abdomen c? 27, 9 27; of hind wing c? 20,

? 21.

This species closely resembles the preceding so

closely, indeed, that both have stood under one label in

the cabinets of specialists for years until Morse separ-

ated them by naming and defining the present species

in 1895. Now that the differences have been pointed

out, the wonder is that experts could have united them.

The females are distinguished with more difficulty than

the males.

The males are separated readily, first by dorso-

abdominal spots and second by the abdominal append-

ages. In carunculatum the apical black on rings 2-7

covers two thirds their length, in civile only one third
;

again the superior appendages are shorter, less com-

pressed, hence more nearly cylindrical, the apex less

spreading so that the tubercle which occupies the sinus

is not so broad vertically, the tubercle is different in

shape being narrow and curved like a new moon with

rounded ends, and it lies in a grove on the inner lower

face of the appendage.
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Carunculatum is equally or even more abundant
than civile especially in the northern parts of the state

where lakes and reservoirs abound. It has been noted

in myriads about Mercer county reservoir and at

Sandusky Bay in July. At the latter place civile be-

comes common and practically disappears while car-

unculatum is numerous. It remains late in the season

after most other species of the genus have disappeared.

Enallagma hageni, Walsh.

Length: of abdomen c? 13, ? 24; of hind wing of

cf 16, 9 17.

The male is blue and black ; head black above,

while the genae, labrum, antecl3'peus lower border of

frons, and long and narrow postocular spots are blue;

prothorax black with posterior edge pale blue, mid-

dorsal and humeral stripes black; legs bluish, femora
and tibiae black outwardly, tarsi dark at the articula-

tions, pterostigma black. The dorsum of abdomen is

black, as follows: a square basal area on 1 ; a round
apical with ring on 2, apical one-third on 2—4, one-

half of 5—6, all of 7 except interrupted basal ring and
all of 10, including the appendages.

The tenth ring of the male is deeply excavated, the

superior appendages are half as long as 10 depressed,

quadrangular seen from above, apical side slightly con-

cave with a soft tubercle projecting slightly beyond,

making the outline somewhat convex, inner side with

broad process at base, then concave to the angle which
projects slightly inward, the outer angle is slightly

rounded. On the upper surface there is a diagonal ridge

from the inner apical angle ; the inferiors are longer

than superiors and forcipate ; in profile the depressed

superiors are curved upwards somewhat apically ; the

inferiors are straight on the upper border, apex slightly

up-curved, lower border first convex, then concave then
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convex. The surface of both appendages are tuber-

culate, more marked on the inferiors.

Hageni has been taken in few localities and always

about ponds and "cat holes"; it must be regarded as

uncommon or rare.

Enallagma geminatum, Kellicott. .

Length ; of abdomen cT 20, 9 19 ; of hind wing cT

9 15.

Male. Head : labrum and browns blue, ctypeus and
vertex black, post-ocular spots cuneiform, not connec-

ted, blue; prothorax black edged with blue, scarcely

bilobed. Thorax black above with a blue stripe each

side (this is sometimes divided as in N. posita) ; sides

blue with a black line on the suture. Wings hyaline,

pterostigma black ; legs black and pale, tarsi black.

Abdomen brassy black, blue as follows : 1, apical ring

and a lateral spot connected with it ; 2, a basal ring

interrupted dorsally, this ring is sometimes very wide

and the interruption also, there is a lateral stripe con-

nected with the ring; 3-6, basal interrupted rings; 8—

9, wholly; abdomen beneath pale blue with brown
shades apically ; the abdominal appendages are black,

agreeing very closely in form with those of divagans

;

they are relatively stouter, and from above the outline

is more oblong ; there is a sharp tooth on the lower

edge of the inner face, the upcurved apex of the lower

branch (referring to the type exsulans) is a little

stouter, and more obtuse than in divagans, while the

upper one is a little less prominent ; the inferior

appendages are a little longer than the superior with
the acute apex curved upward and inward.

Female. Very similar to the male. The blue of

the front of the head of the male is pale blue or brown-
ish ; the post-ocular spots and hnmeral stripes a little

paler ; the abdomen is black above, the sides pale blue,
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sternal membrane black ; there is an apical ring on 1 ; 3

-7 have a basal pale blue ring with a wide interruption

dorsally ; on 8 there is a large blue spot on either side,

these are separated dorsally by a black line of varying

width; the appendages are black, the valves pale or

faded brown.
This pretty and smallest species of the genus in our

area is abundant from the latter part of May until

well into September; it occurs in all parts of the state

and has been taken from New York to Illinois. The
females are often as deeply colored as the males. Both
sexes may be found in the warmest part of the day fly-

ing low over floating herbage.

The female oviposits very much like Ischnura

verticalis among algae and debris at the surface of still

water.

Enallagma doubledayi, Selys.

Length-: of abdomen cf 25, 9 24; of hind wing of

c? 17, 9 18.

The male is blue and black. Head black with

lower part of face blue, a black line on clypeo-frontal

suture; prothorax black, posterior edge blue, thorax

with usual mid-dorsal and humeral black stripes, legs

with blue and black, tarsi black, pterostigma black

;

abdomen much like that of hageni : first ring with
small basal patch on dorsum, on 2 a shield-formed one

with apical ring, 3-5 with apical one third black, 6 two
thirds, all of 7 and 10.

The female differs from the male as follows ; on the

thorax and head she is yellowish, where the male is

blue, her legs are pale with the apical half of the

femora blackish outwardly and her abdominal seg-

ments are green above.

The abdominal appendages of the male are short

projecting beyond 10 equal to half of its length ; the

superiors arise from a broad oblique base, become
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narrower (more abruptly and deeply on the inner side)

then expand to a broad, truncated slightly concave
termination, a pale, depressed tubercle projects

beyond giving a convex outline, the inner angle of the

chitinous part is acute and slightly recurved; cephalad

of this angle the anterior end of the obliquely placed,

compressed, pale tubercle projects at an obtuse angle:

in profile the appendage has the upper and lower sides

nearly parallel, the end truncated at nearly a right

angle with edges rounded, the tubercle projecting

below and beyond making the outline rounded and
projecting upward beyond the upper truncation. The
inferiors are light at base, black at apex, rather slender

shorter than the superiors, directed upward, base

broad concave or sinuous below.

The appendages of the female are dark brown,
conical.

The species has been taken at Columbus in May.

Enallagma exsulans, Hagen.

Length : of abdomen cT 27, 9 26 ; hind wing of o
71

18,

9 20.

The male is bright blue and black. The head is

black above with wedged-shaped, connected postocular

spots blue, face blue with post-clypeus and a transverse

band at base of labrum black
;
prothorax black with

transverse line in front, the sides, spots upon the post-

erior border, a triangular spot each side of the dorsum,

and a geminate oblong one between them ; thorax blue

with wide mid-dorsal, and numerals black, legs black

with pale stripes, tarsi pale with dark rings
;
pteros-

tigma brown pale edged. Abdomen slender, blue with

black on the dorsum as follows : much of 1, a narrow
band on 2 widest apically, the whole of 3-7, except in-

terrupted apical rings, a narrow band on 8 not reaching

the apical border, and on 10 often much narrowed post-

eriorly. The female is green and black ; head and pro-
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thorax marked as in the male ; the numerals have a

bright brown stripe through the middle covering both

sides of the suture ; legs paler
;
pterostigma yellow

;

dorsum of abdominal segments 1-8 black with apical

rings 2-7, segments 9 and 10 are blue with two triangu-

lar, basal, black spots on 9, or nearly as often with a

single spot covering from one third to two thirds of the

top of the ring.

The border of 10 in the male has a bifid process

above ; the abdominal appendages are black, about half

as long as 10, bifid, hairy ; from above the sides of the

upper branch are nearly parallel, obtuse, outer angle

rounded, inner acute and recurved, the lower branch

thicker, longer, obtuse, smooth; in profile both branches

are obtuse, the upper shorter, the whole with the ap-

pearance of a clumsy hand of a cray fish.

The inferiors are black, curved upwards, shorter

than the lower branch of superiors. The appendages of

the female are very short, conical, blue ; the ovate

valves and processes are pale.

Exsulans is one of the most common and graceful

species of the Agrions. It occurs everywhere, from
June until September about all sorts of water living and
stagnant.

Enallagma divagans, Selys.

Length: of abdomen c? 23, 9 24; of hind wing c?

16, 9 19.

The male is blue and black. Head black, blue, as

follows : narrow, ovate connected occipital spots, front

except post-clypeus and base of labrum; prothorax

black with anterior lobe blue, a triangular blue spot

each side of the dorsum of the posterior lobe and a dot

of blue on the posterior margin ; thorax black with

narrow parallel stripes,—one each side, legs blue and

black, pterostigma dark brown with lighter borders.



44 DRAGONFLIES OF OHIO.

Abdomen slender, blue, dorsum black as follows:

narrow band on 1 and 2, whole dorsum of 3—7 and 10,

except narrow basal blue rings on 3—7. Female differs

slightly, blue paler or greenish, legs paler, pterostigma

yellow, humerals black with a bright brown streak

along the suture (narrower than in exsulans) , dorsum
of abdominal segment 1—8 black, a large basal spot on
9 black, the whole of 10 blue.

The posterior margin of 10, in the male, with two
processes above; appendages black, short, upper

branch swollen, small process on inner upper angle,

from the outer side below arises the lower branch which

is slender, incurved, directed downward and bears a

light cushion on the inner surface ; the lower append-

age is slender, acute, arises from a wide base longer

than the lower branch of the superiors. The female ap-

pendages are short cones, black ; the valves pale.

This species appears to be rare in most parts of the

state.

Enallagma fischeri, Kellicott.

Length: of abdomen d 9 24 mm.; hind wing, cT 17

mm.; 9 19 mm.
Male black, orange, green and blue. Labrum,

anteclypeus, genae and frons orange ; the labrum has

three black points at base ; vertex, occiput, upper part

of eyes and antennas black ; cuneiform post-oculars

connected and greenish blue; head below pale yellow.

The prothorax is black above, with orange or green, as

follows: anterior lobe with a broad transverse line,

middle lobe with a geminate spot in the center and a

larger spatulate one each side, the posterior lobe with

three small spots below and on sides pale orange. The
"thorax" bronze-black with dorsal canna (sometimes

only anteriorly) and humeral stripe bright orange; the

legs yellow, with a black line on the outside of the fem-

ora and tibiae (these lines are lightest on the hind pair).
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The wings are hyaline, pterostigma small, reddish

brown. The abdomen is slender, yellowish-green

;

dorsum of 1-8 and 10 bronze-black, 9 blue, sides and
below yellowish-green anteriorly and bluish pos-

teriorly; the tenth segment is prolonged and bifid to

about the same extent as in Enallagma exsulans ; the

superior anal appendages are one-fourth shorter than
10, black, bifid, the upper branches divaricate, curved

inward and bearing a minute hook at the inner distal

angle ; the inferior branches are stouter, shorter,

obtuse, converging with a slight curve outward the

inferior appendages are yellow, tips blackish, they turn

outward and upward so that the tips rest in the forks

of the superiors.

Female.—Head as in the male, except that the

colors are less vivid
;
prothorax and thorax are similar

except the mid-dorsal carina is more strongly marked
with yellow; pterostigma lighter; abdominal dorsum
is wholly bronze-black, although somewhat narrowed
on 1, 2, 9, and 10, below greenish-yellow, ventral spine

on 8 prominent, valves j'ellow.

Fischeri is an abundant and elegant insect, occur-

ing throughout the state in the early part of summer.

Enallagma signatutn, Hagen.

Length: of abdomen d" 28, 9 27; of hind wing o*

18, 9 20.

The male is dark yellow and black. Yellow on the

head as follows: narrow, parallel, connected occipital

spots, frons, clypeus and lips—there is a black point at

middle of base of labrum and some irregular patches of

same on postclypeus—prothorax black with sides, post-

erior border, a spot each side and a geminate one in the

middle line yellow ; thorax yellow with wide bronze
black mid-dorsal and humeral narrowest above; legs

and pterostigma yellow. Abdomen yellow marked
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with black on the back of 1-8 and 10, basal yellow-

rings on 1—7.

The male abdominal appendages yellow, tips black,

longer than 10, compressed; from above sides parallel,

end round internal tooth ; from side upper line straight

lower divergent, shortest, hence the end is obliquely

truncated with tooth at lower angle ; inferiors slender

curved inwards, much shorter than the superiors.

The female has the same general colors, usually a
little paler; the post-clypeus is all black, the legs are

yellow but have narrow black stripes; the dorsum of

rings 1—9 are black, 10 yellow, sometimes the apex of

9. The slender appendages are all yellow, valves

and processes the same.

Signatum is very numerous about canals, slow
rivers and ponds.

Enallagma pollutum, Hagen.

Length of abdpmen d" 29, 9 29 ; of hind wing d 19,

9 20.

Male bright yellow, greenish yellow, pale blue and
black. The occipital spots are long, narrow, connected

greenish-yellow; the frons including the autennas and
rings or half rings about the ocelli, face and lips, except

two transverse black lines in the postclypeus and three

points at base of labrum yellow
;
prothorax yellow-

below and on sides, top black with large anterior spot,

one on each side, another double one in the middle and

the posterior edge yellow ; the thorax is yellow with

black mid-dorsal and a narrow humeral with irregular

edges, the humeral is sometimes a mere brown stain

;

the legs are yellow with spines and rings on tarsi and
claws dark brown. Abdomen attenuate wider post-

eriorly, dorsum black as follows: 1, except apical

yellow ring, all of 2-8 except basal bluish ring on 3-7

(9 is blue), 10 with a cross of black, the rest blue.
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The abdominal appendages are yellow, brownish
above and at tips, about the length of 10. In profile

the superiors are securiform ; on the upper side curved

upwards, truncated obliquely from below upwards and
extended downwards at lower angle; from above the

outer side is nearly straight, the inner concave, end ob-

tuse with a projecting edge before the end on the inner

side, inside below there is a cushion-like process exceed-

ing the posterior edge making the same convex, this

process turns forward and ends in a free curved piece

resembling a halfclosed hand. The inferiors are slender

curved inwards, much shorter than the superiors.

The female has the same colors as the male, although

the yellow is not so bright, the head is similar marked
;

the yellow areas and spots of the prothorax are larger

;

the thorax has a mid-dorsal black stripe, the humeral
suture is black with a brownish wash on each side but

no real humeral stripe, the femora have a dotted line

and a solid line of black, the tibiae have an interrupted

black line. Abdominal rings 1—9 are black dorsally

with the usual interrupted basal rings; all of the

dorsum of 10 and the posterior margin of 9 are bluish.

The conical appendages are dark and the valves

and processes light.

Pollututn is exceedingly abundant along borders of

marshes, on shores of Lake Erie and the larger interior

lakes.

Ischnura Charpentier.

Three species of this genus occur in Eastern Amer-

ica,

—

ramburii along the Atlantic coast, prognatha,

Virginia and verticalis everywhere. Only the last has

been detected in the state. These forms are small,

characterized by unlike pterostigma on the fore and
hind wings, that of the fore wings is darker than the

other but it reaches the costa, a fact which separates

the present genus from the next.
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Ischnura verticalis, Say.

Length: of abdomen cT 20, 9 21; of hind wing o
71

13, 9 15.

These measurements are averages of a series, but

individuals are found which are much larger and others

that are smaller.

The male is green, bronze, black and blue. The top

of head, post clypeus, base of labrum and antennae are

black, the rest green including the round occipital

spots
;
prothorax black with anterior edge and sides

green ; dorsum of thorax black with narrow green

stripes each side (sometimes interrupted as in N. posita)

the rest green, legs greenish with black stripes on

femora and tibiae, tarsi and claws ringed with brown

;

pterostigma of fore wings brown, hind wings light

yellow. The abdomen is green below and on sides ex-

tending as interrupted basal rings on 2-7
; the dorsum

of 1-7 and 10 are otherwise black ; 8 and 9 are blue

with a lateral half band on each black. The posterior

dorsal edge of 10 has a bifid upturned process ; the

superior appendages are black above, depressed, turned

downards and inwards, expanded apically, the angles

rounded especially the inner ; the inferiors are longer,

light below, black above, curved inwards ; in profile

they are bifid, the upper branch short and erect, the

lower slender straight.

The females are of two forms ( a ) black and green

(
pruinose) ( b ) orange and bronze black.

(b) Top of head, postclypeus, base of labrum black,

anteclypeus greenish, rear of head orange including the

large connected ovate occipital spots which are con-

fluent below with orange of rear of head. Thorax as in

male, bright orange taking the place of green. Legs
yellow with narrow stripes on tibise, and rings on tarsi

and claws black. The 1 and 2 are all orange except

more or less of an apical ring, 3 orange except a narrow
dorsal band on posterior two thirds. All the others
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greenish yellow on sides and black on dorsum; valves

and short appendages, orange, processes black.

(a ) Pale green and black as in male, the whole
covered with a bluish bloom ; the apex of dorsum of 2-

7 darker, 8-10 darker, appendages and valves pale,

processes blackish. Pterostigma on all wings light

yellow.

Verticalis is without question the most abundant
and ubiquitus species. It is one of the first to appear
and one of the last on the wing in the fall. It may be

found about all sorts of water courses and ponds.

ANOMALAGRION, Selys.

There is but one species in the genus and that is

American occuring in both North and South America.

It has been found in many quarters of the state.

Anomalagrion hastatum, Say.

Length: of abdomen c? 18. 9 20; of hind wing c?

10/912.
Male is black and yellow; the head is black;

yellow as follows : minute occipital spots, genas. base

of antennae, front, anteclypeus, labrum, except black

line at base, and the underparts; prothorax black with

yellow broken lines on the borders ; thorax black with

two narrow white lines, yellow on sides and below,

legs yellow black half stripe on femora, traces on the

tibiae. Pterostigma of anterior wings are ovate, on
hind wings black rhomboidal. Abdomen is yellow,

black bronze as follows : dorsum of 1-3, basal lance

shaped and apical shield-shape spots of 4 and 5, the

whole of 6 and basal half of 7.

The posterior.margin of 10 has a long bifid spine.

The appendages are half as long as 10, yellow;

superior appendages from above bifid, inner branch

broad rounded, outer narrow, straight, pointed,
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longer ; the inferiors are stout, curved upward and in-

ward, black at tip.

The female orange and black, head black and
orange, pattern as in the male except the rear is orange;

prothorax black with light lines on margin, sides

orange; thorax orange with a wide mid-dorsal spot

black; pterostigma light yellow; abdomen orange black

as follows: small triangle in middle of 1, same at base of

2, rings at apex of 2-4, all of 5-8, basal triangles each

sides of 9. The appendage and valves orange, the

extreme tips of the processes black.

THIRD SUB-FAMILY.

GOMPHIN^E

This group includes species of strong individuality,

their form and habits are unlike those of other groups.

The rigid spike-like abdomen, rather small and sep-

arated eyes are characters that define them without

mistake. Among them are our bulkiest species, none
are really small. Their habitats are various : some are

found only about the rapid streams or waved tossed

lakes, others by the reedy pools, while others haunt the

sloughs mantled by lily-pads. They do not fly about in

apparent sportiveness as do the Libellulas ; the females

rest among the adjacent foliage, or on the ground in

some near by pathway ; repairing at intervals to the

water's edge, or skimming the roughened surface of the

rapid stream or disturbed lake foroviposition; the males

rest nearer the water, skirt the bordering aquates, or

explore the water far from shore in search of the ovi-

positing females. Copulation is at rest in low herbage
or high up in trees. The female oviposits unattended

by the male and the eggs are washed from the tip of the

abdomen by repeated dips into the water, either in some
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quiet nook among the weeds or in other species far out
on the rough surface of swift stream or wind disturbed
lake. Most species fly in early summer, some in mid,
and a few late in summer.

The genera represented may be defined and sep-

arated as follows

:

I.

Median lobe of the labium bifid.

A. Basilar space free ; triangles of front wings crossed;

females with genital valves. (Legion, Petaluria, Selys.

)

1. Triangles of the front wings with the upper side longer than the
inner, outer longest ; superior appendages of the male much
widened beyond the middle; pterostigma very long, Tachopteryx.
( Not yet taken in the state. )

II.

Median lobial lobe entire.

Basilar space free ; female without genital lobes.

B. A part or all of the triangles crossed, membranule
small or wanting. (Leg-ion Gomphoides, Selys).

1. Legs long, hind femora reaching to the apex of 2 ; triangles
crossed

; internal and supra triangular spaces free Hagenius.

C. Triangles and supratrianuler spaces free; membran-
ule very small or wanting. (Legion Gomphus Selys ).

1. Inferior appendages bifid, branches nearly contiguous, straight,
up-curved at apex Ophiogomphus.

2. Inferior appendages of the male bifid, branches divergent; super-
iors but little longer than 10, divergent. Vulvar lamina con-
siderably shorter than 9.

(1). Hind femora of moderate length with many short spines,

Gomphus.
(2). Hind femora long ( reaching apex of 2 ) spines many with
an inferior row of 5-7. Much longer than the rest,

Dromogomphus.

HAGENIUS, Selys.

There is only one known species in North America
;

this is fairly common, at least in Northern Ohio. It

prefers the borders of sluggish streams and bayous.
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Hagenius brevistylus. Selys.

Length : of abdomen d and 9 55-60 ; of hind wing

d and 9 48-52.

The male is black and yeilow. Head yellow, black

as follows : occiput ( rear yellow ) , vertex, base of frons

antense, lines between frons and clypeus and at base of

labrum. There is a stout vertical cone each side ; the

occiput is convex with a marginal fringe of black hairs.

Prothorax relatively small with a geminate spot in the

middle posteriorly ; the dorsum of the thorax is black

with yellow marks; semi collar, short mid-dorsal carina,

narrow curved line each side, narrow numerals; the

sides are yellow with two parallel black bands in the

middle separated by a yellow line, the latter interrupted

at the metathoracic stigmata ; the last thoracic is post-

eriorly edged with black. The legs are black, coxae

with yellow spots. The wings are slightly fiavescent,

costa yellow to the pterostigma which is long 5 mm.,

yellowish, covering 6-8 cells. The abdomen is black

with a mid-dorsal yellow band on 1-8, more or less in-

terrupted at apex of 3-7, on 8 there is a large basal

trowel shaped triangle ; the sides of 1-9 are yellow ; 8

and 9 are slightly expanded laterally ; the yellow on

side of 8 occupies the entire length, on 9 it is lunate,

shorter than the ring.

The abdominal appendages are shorter than 10,

black. The posterior border of 10 is straight, super-

iors wide apart, slightly curved inwards, outer angle

rounded, apex obtuse ; in profile the upper border is

curved downwards, apex prolonged in a sharp spine,

anterior to it near the inner border there is another

shorter and stouter one, and on the outer edge near the

base there is a downwardly and outwardly directed pro-

cess. The inferiors are united, broad, apex slightly

excavated, apex directed upwards.

The female is very similar; 8 and 9 are consider-

ably expanded laterally ; appendages black, as long as
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10; vulvar lamina covering one-fourth of 9, black,

apex excavated, angles sharp.

OPHIOGOMPHUS, Selys.

There are several closely related forms of this

group of elegant species. One only has been captured

within our limits. It occurs in early summer about
swift water of larger streams, usually flying with and
in a similar manner to Gomphus fraternus and G. ex-

ternus in parts where these occur.

Ophiogomphus rupinsulensis, Walsh.

Length : of abdomen cf 40, 9 38; of hind wing o
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30, 9 32 mm.
Bright yellowish green and pale brown. Face and

occiput green, the latter slightly sinuous each side,

cilia long and black, vertex blackish, vesicle straight,

slightly swollen at the ends, antennae black ; thorax

with a narrow pale antehumeral not reaching the

shoulder, humeral complete and similar in width and
color, sides uniformalv yellowish-green, also the legs

except the knees, inner surface of tibiae and tarsi which
are blackish; wings hyaline, costa green, veins black,

pterostigma brown, covering four or five cells. Ab-

domen slender, 8-9 strongly dilated; brown with

elongated yellow spots on dorsum of 1—10, conspicuous

on 2 and 10, ears on 2 yellow, large yellow spots on
sides of 7-9.

Abdominal appendages yellow; superiors longer

than 10, stout hairy, obtuse, somewhat divaricate

curving towards the mid-line, under surface with black

tubercles; inferior not so wide, a little shorter, obliquely

truncated ; in profile strongly excavated before the

apex, a stout process directed upward at outer angle

of the truncation.

Female similar in color, but differing as follows:

vertex lighter, humerals fainter and the dorsal spots
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on abdomen less sharply defined. The abdomen is

stout 8 and 9 somewhat expanded ; the appendages
are long, yellow, acute; the vulvar lamina nearly

as long as 9, divided to the base, branches nearly

cylindrical, pointed, apexes bent outward and upward,
clawlike.

It has not been taken later than June 20 in Central

Ohio.

GOMPHUS, Leach.

This genus is well represented in our fauna; four-

teen species have been taken and a few more are sure to

be added in the future.

Baron De-Selys has arranged the species in groups
defined as follows

:

I Group, (Indian).

II Group. Front of thorax with six broad black

bands; 7, 8 and 9 much dilated; membranule moder-
ate. Anal appendages of the male black.

III Group. Front of the thorax yellow with six

lines or bands, more or less broad ; segments 7, 8 and
9 somewhat dilated ; membranule very small ; anal ap-

pendages black, superiors as long as 9, inferiors almost
as long.

IV Group. Front of thorax olivaceous, with 4 or 6
lines or bands, brown, more or less distinct; segments
7 and 8 moderately expanded ; anal appendages yellow

or light brown, superiors as long as 10, inferiors

nearly as long.

V Group. Front of thorax with an interrupted,

mesothoracic semi-collar and two cuneiform spots

(stripes) yellow; sides yellow with two black rays,

confluent at two points; pterostigma short, black;

face mostly black; anal appendages brown, superiors

longer than the 10th segment.

VI. Group. Front of the thorax black with two
antehumeral wide bands and a superior antehumeral
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point yellow; sides yellow with a black, interrupted

band; face yellow; anal appendages yellow, as long as

10.

VII. Pterostigma long; front indented, front of

thorax brown with two isolated, narrow, straight

lines, a vestige of a humeral and a mesothoracic semi-

collar interrupted in the middle all yellowish green
;

abdomen long, slightly dilated posteriorly.

Our species are distributed in these groups as

follows :

II. dilatatus and vastus,

III. quadricolor, fraternus, ' externus and
graslinellus,

IV. villosipes, furcifer, exilis, lividus and spicatus,

VI. spiniceps and plagiatus,

VII. notatus.

The species may be separated with little difficulty

by the following characters.

II.

1. Large, male abdomen 50 mm; face yellow with two narrow
transverse black bands dilatatus.

2. Medium, male abdomen 38 mm.; face yellow with two broad
transverse black bands vastus.

III.

1. Dorsum of 9-10 black (1) and (2).

2. Dorsum of 9-10 with a yellow band (3) and (4).

(1). Small, male abdomen 32 mm.; no yellow on dorsum of 8,

quadricolor.

(2). Medium, male abdomen 38 mm.; yellow triangle on dorsum of
8 (sometimes a faint yellow band on 9 fraternus.

(3). Medium, superior abdominal appendages of the male slender,

obliquely truncated and excavated at apical fourth externus.

(4). Medium, male superior appendages stouter, obliquely truncated
with a prominent tooth at outer angle graslinellus.

IV.

1. Medium size, male abdomen 35 mm.; antehumeral stripes
slightly divergent below.

(1). Superior male appendages yellow, truncate with inwardly
directed spine at the inner distal angle.
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(a). Male and female occiput with a spine in the middle villosipes.

(b). Without the occipital spines furcifer.

(2). . Superior appendages brown, pointed, an acute tooth represent-
ing the outer distal angle.

(a). From side view the male superior appendages have a strong,
acute tooth near the middle of the inner, inferior edge,

spicatus.
(b). From side view the male superior appendages have obtuse

prominence near the apex of the inner, inferior edge Hvidus.

2. Small, male abdomen 30 mm.; antehumeral more divergent
below.

(1). Face yellow, occiput straight exilis.

VI.

1. Large, black, 9 long spiniceps.

2. Large, brown, 9 slightly longer than 8 plagiatus.

VII.

1. Large, brown and yellow notatus.

Group II.

Gomphus dilatatus, Rambur.

Length : of abdomen cT 50, 9 47 ; of hind wing cT

40, 9 40.

Male black and yellow ; head yellow, the following

black: borders of labrum and vertical line in the middle,

a transverse line between clypeus and frons, the vertex

antennae ; and the vertical vesicle is straight, occiput

rather narrow, convex with a fringe of black cilia. The
prothorax black, sides yellow with a large geminate spot

centrally of the same: the thorax is yellow, black as

follows: a mid-dorsal stripe with parallel sides, not

reaching the front margin, an ante-humeral and humeral
—both widely separated by a narrow yellow line and two
lines on the side ; legs black with coxae and under side

of fore tibiae yellow ; the wings are hyaline, costa

yellow
; pterostigma moderate covering five cells,

yellow surrounded by heavy black veins. The abdomen
is black, yellow as follows : sides of 1-2, dorsal band on
1-4, lanceolate apical spot on 5-7, large triangular

apical spot on side of 8 and oblong one on side of 9.
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The ears on 2 are yellow, edges black ; joints 3—6 are

slender, especially 3.

The appendages are black divaricate; the superiors

as long as 10, slender, acuminate, apex obliquely trun-

cate on outer distal fourth, there is a minute tubercle at

beginning of the obliquity, in profile arched; the inferiors

equally spreading nearly as long, up turned at the

apex.

Female similar ; vulvar scale elongate, of two lam-

ellae which are narrower towards the end and turned

outwards.

This fine species has been taken only in the central

part of the State in June. It is evidently rare. One
male is known in which the triangles are all one
crossed.

Gomphus vastus, Walsh.

Length of abdomen c? and 9 38 ; of hind wing o
71

and 9 23.

Male black marked with greenish yellow. Head
with yellow, as follows: occiput, except the extreme

edge, two spots at rear of eyes, frons in the middle,

anterior half of postclypeus, labrum on either side, the

genae and the lateral lobes of the labium. The occiput

is slightly concave. Prothorax black with yellow

front edge, spot each side and in middle of posterior

edge; thorax with yellow semicollar, upper half of

carina, antehumerals, narrow numerals and sides, on
the latter there is a black line in the front of the stigma
and one at the second lateral suture. Legs and feet

black with anterior femora 3
rellow on the outside.

Pterostigma brown covering four or five cells; costa

green on extreme edge, the fore wings slightly fiav-

escent on basal fourth. The abdomen is slender 7, 8

and 9 very much expanded laterally ; shin}' black with

pale olive mid-dorsal interrupted band on 2—7; this is

broad and halberd-shaped on 2, narrow and basal on
3—6, basal triangle on 7, the apical edge of 7 is bright
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yellow, also a spot on basal edge each side of 8 and the

whole lateral expansion of 9, the dorsum of 1 and the

sides of 1 and 2 are light green.

The appendages are black, a little longer than 10;

the superiors from above are divaricate, base broad,

gradually narrowing with the apex obliquely truncated

making the inner angle acute ; in profile they are arched
with a tooth at outer angle of the apical truncation,

apex slightly turned upward. The inferiors reach the

truncation of the superiors, a little more divaricate,

apex turned up and obtuse.

The female differs in having a small black thorn

either side of the vertical vesicle, the abdomen a little

stouter, the mid-dorsal more distinct, 7, 8, and 9 not

quite so much dilated and the spots at base of 8 faint.

The appendages are cylindrical acuminate, black, longer

than 10; the vulvar lamina longer than half of 9, bifid

for one third its length, branches acuminate, approx-

imated. This is an exceedingly common odonate along

the shore of Lake Erie.

The females fly far out over the waves dipping the

abdomen in the water as they fly to wash off the eggs.

During June and early in July they may be found on

any sunny shore of the lake or bays. They capolate at

rest in trees and shrubs.

Group III.

Gomphus quadricolor, Walsh.

Length : of abdomen cT and 9 32 mm; of hind wing

c?26, 9 27 mm.
Male black and yellow. Face and occiput yellow;

vertex black ; vertical vesicle slightly excavated in the

middle, occiput very convex. Prothorax black or dark

brown with yellow spots on the sides and middle;

dorsum of the thorax brown, mid-dorsal carinae in part

yellow also a broad ante-humeral and a narrow
humeral, sides yellow with two well marked oblique
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bands narrow; coxae yellow, legs black with little pale

on the inside of the femora ; costa yellowish, ptero-

stigma light brown covering three cells on fore wings.

Abdomen slender, moderately expanded at 8 and 9,

and four on hind wings black, yellow as follows : sides

of 1 and 2 including the ear like appendages, expansion

of 8 and 9, dorsal band from 1-8-broad on 1 and 2,

narrow, lanceolate, apical, very small triangle on 8.

The superior appendages of the male are black,

longer than 10, pointed with the apex directed outward;

in profile there is a broad expansion downward with a

backwardly directed tooth near outer third. The in-

feriors are nearly as long, more divaricate and turned

upward at apex.

The female is stouter, occiput less strongly convex,

vertex lighter, more pale or even olive on femora,

dorsal band less pronounced, expansions on 8-9 slight

not so bright yellow. The appendages are conical and
black; the vulvar lamina is exceedingly short, emargin-

ate, lobes round and thick ; the posterior border of 8 is

thickened and emarginate so there are four rounded
bodies at this level

.

This pretty species has been taken in Central Ohio

late in May and as late as June 15. It rests on rocks

projecting from rapids on the banks near by the most
rapid parts of large streams.

Gomphus fraternus, Say.

Length of abdomen d and 9 38 ; of hind wing cT 31,

2 32.

Male black and greenish yellow, Head; occiput

yellow, strongly convex, fringed with black hairs, rear

black, yellow at border of eyes, vertex and antennae

black, the whole face yellow, labium brownish. Pro-

thorax black, bright yellow anterior edge, olive spot

each side and two geminate ones in middle above. The

thoracic carina is yellow with narrow black, parallel,
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band each side not quite reaching the anterior border of

mesothorax, a broad black antehumeral separated ex-

cept at one point above from the narrower humeral by a

yellow line ; sides yellow with second lateral suture

black and a band below reaching the mesothorac stigma

a little above ; wings with the costa green
;
pterostigma

brown, covering three or three and a half cells ; legs

and feet black. The abdomen with well marked dorsal

yellow band on 1-8, a broad space on 1, three lobed on

2, narrow, extending nearly the whole length of 3-6, on

7 half as long as ring, on 8 small triangle ; the sides of

1-2 yellow, on the lateral expansions of 8 a large bright

yellow spot separated from an apical one by irregular

brown shade, and all of the sides of 9.

The appendages are blackish, longer than 10, from

above divaricate, base broad, tapering, apex acuminate,

in profile arched, apex obliquely truncated upward ; in-

feriors more spreading, reaching beyond the lower

angle of the truncation which is slightly prolonged,

apex turned upward, obtuse.

The female differs in having the occiput concave

with an obtuse process in the middle, the humeral and
ante-humeral connected for a wider space, a yellow

stripe on outer side of first femur and sometimes on
third ; the abdomen is stouter, and the expansion of

the apex not so broad. The appendages black and
pointed ; the lamina reaches the middle of 9, bifid in

apical third, branches turned outwards at apex.

Fraternus is common in most parts, in May, June,

and first days of July ; it is only found by the shore of

the great water or by considerable streams, then about

the most rapid reaches. The females oviposit by wash-
ing the eggs into the rapids or the breaking waves.

Gomphus externus, Selys.

Length : of abdomen, cT 40, 9 40 ; of hind wing cT

34, 9 35.
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Male black and greenish yellow. Head ; occiput

not at all or slightly convex, yellow fringed with black

hairs, rear black with a stripe proceeding downward
from the occiput and outer border yellow, vertex

black with a small spot on each side below the occiput

yellowish green, antennas black, whole face yellow,

margins of mouth brownish,

Prpthorax black, anterior border bright yellow,

above with a spot each side and a geminate spot

between, yellowish. Thoracic carina yellow with a
black band each side, interrupted anteriorly, a broad,

black antehumeral separated below from the humeral
by yellow, first and second lateral sutures and an
abbreviated line between them reaching nearly to the

metastigma black, remainder of thorax greenish

yellow ; costa green, pterostigma brown covering

about four Gells, legs black with the exception of the

anterior femora each of which have a greenish

yellow vitta on the inner side. Dorsal band of ab-

domen yellow as follows, a patch broadest behind on 1,

broad and three lobed on 2, broad at base, gradually

narrowed but not reaching the apex on 3-6, a triang-

ular basal on 7 and 8, reaching the whole length of the

segment on 9 ; laterally sides of 1 and 2 and part of 3,

partially obscured spots on base of 4-7
; a basal and a

small apical spot on 8, whole length of 9, yellowish.

Appendages longer than 10, from above divaricate,

tapering gradually from base, outer distal angle ob-

tuse, inner distal angle acuminate, apex obliquely

truncate, from side arched ; inferiors nearly as long as

the superiors, apex turned upwards.

The appendages of this form are very much like

those of fraternus, but the superiors have a more
prominent outer distal angle and the inner distal angle

is not so strongly produced.

The female has the occiput straight, not ''rising in

the middle in two confluent curves " ( Walsh ), nor is
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"the space between the lateral thoracic lines livid,"

but of the more usual greenish yellow hue ; the verti-

cal thorns are black and conical ; the posterior femora
are either with or without external vittae, in this re-

gard agreeing with the female of fraternus. t has
been said that the latter has no vertical thorns, and
that the females of externus and fraternus may thus

be separated ; this will not do, for the female fraternus

has long ' slender, black or yellow vertical thorns
;

they are easily separated, however, by the difference

in the occiput

—

fraternus with a spine in the middle
of the border, externus having the same straight or

slightly concave

—

externus is larger and the vitta 9 is

almost as conspicuous as in externus.

Easily separated from fraternus by the wide yellow

vitta on the ninth abdominal segment, its larger size

and straight or concave occiput.

Common along the Olentangy river at Delaware
and Columbus in June.

Gomphus graslinellus, Walsh.

Length of abdomen cT and 9 39, of hind wing c?

33, 9 34.

Male black, yellow and greenish yellow. Head;
occiput yellow, slightly convex, fringed with short,

black hairs, rear yellow with the upper parts of the

orbits brownish or black, vertex and antennae black.

Prothorax black with a bright yellow spot on the

anterior border, base with a spot each side and one
between them yellowish ; thoracic carina brown with
a similar colored space each side, humeral and ante-

humeral bands present, separated for their whole
length by a narrow yellow stripe, first and second
lateral sutures margined with brown ; wings with the

costse greenish yellow ; legs, femora and tarsi black,

tibiae black with a yellow dorsal band as follows : a
rather wide, uniform band on 1 and 2, a narrower,
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tapering patch on 3-6 in no case reaching the apex, a

triangular, basal patch on 7 and 8, a wide vitta wide-

ning gradually as it approaches the apex on 9 and an

elongate spot on 10 ; laterally segments 1, 2 and

base of 3 are greenish yellow, 4-7 have obscure basal

patches, and 8 and 9 have the lower border wholly

bright yellow. Superior appendages brown, from
above divaricate, sides nearly parallel, outer distal

angle nearly a right angle, inner distal angle pro-

duced into an oblique acuminate process, apex slightly

concave ; inferior appendage nearly as long as the

superior, spreading, curved upward and inward at the

tip.

The female is stronger, abdominal segments 8 and
9 are not so strongly dilated, the front femora are

yellowish vittate below and the occiput is concave

with a prominence in the middle ; appendages pointed,

dark, the lamina is short.

Separated from fraternus by the wide vitta on 9,

and from externus as well as fraternus by the greenish

yellow stripe on the superior side of all the tibiae.

The species flies in central Ohio during June and
the first part of July. Four pairs taken in this local-

ity are in the University collection.

Group TV.

Gomphus villosipes, Selys.

Length of abdomen cT 38, 9 39 ; of hind wing cT 31,

9 33.

The color is black, olive, yellow, and brown. In the

male the rear of the eyes is yellow below, black above;

occiput yellow, extreme edge black, cilia black; convex,

stout, black, spine in the center ; vertex black, end of

the vesicle yellow; whole front and lips yellow. Pro-

thorax black, yellow spot on sides and double one in

middle of -second lobes, yellow spot in middle of third
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lobe. Thorax light olive, black, marked as follows

;

stripe each side the carina not forming a collar, an ante-

humeral and humeral well separated, a line in front of

the stigma and the upper part of the second suture;
the legs are black yellow as follows ; inside of femora of

first pair, narrow stripe on external side of tibiae of all

pairs ; wings with costa olive, pterostigma yellow. The
abdomen is black with olive dorsal band on 1-7, 8 and 9

all brown lighter on the sides, moderately dilated, sides

of 1-7 more or less oli e, 9 yellow including the

appendages,

The superior appendages are as long as 10, divar-

icate wide at base, tapering, outer apical angle rounded,
inner produced into a long, black tipped spine set

obliquely inward; in profile greatly curved, apical third

directed obliquely upward. Inferiors with spreading
apexes blackish, curved up at apex.

Female differs in being stouter and a little larger

and in having more yellow on the sides of the abdomen.
In one specimen the spine on the occiput is quadriden-
tate above, the same organ in some males shows two
similar teeth, while in others it is simply acuminate.
The vulvar lamina is triangular, one third as long as 9
with the apex two parted, contiguous.

The species is on the wing at Columbus during the
latter half of May and the first part of June.

Gotnphus furcifer, Hagen.

Length : of abdomen cT and 9 36„ hind wing 30.

Colors black, olive, brown and yellow. Male, occi-

put very slightly convex, olive and fringed with black
hairs, rear of head yellow below, black above, whole
face olive, mandibles and vertex black. Prothorax
with an irregular

,
yellow spot near the front margin,

posterior to this a lateral spot each side and two gemi-
nate spots on the vertex olive ; mesothoracic carina

olive bounded each side by brown which in some
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specimens is obscure ; a humeral and an antehumeral
present, usually united above ; first and second

lateral sutures obscurely margined with brown. Dor-

sal line on abdomen present on 1-7, 10 nearly all

yellow. Appendages yellow, spreading, shorter than

10, sides nearly parallel, outer distal angle prominent,

tipped with a black denticle, inner angle produced into

an oblique horn-like process, apex truncate, inferiors

longer than the superiors, strongly divaricate, yellow,

turned upward and black a: tip.

The female has the vulvar scale short, triangular

divided at the apex with the ends rounded.

Readily separated from villosipes by the male ap-

pendages, and by the absence of the spine on the

occiput.

Taken at Licking Reservoir, June 14, and at Kent,

June 21. Does not seem to be common.

Gomphus exilis, Selys.

Length : of abdomen cT 30, 9 32 ; hind wing c? 24,

9 26.

Colors black, olive, yellow and brown. Male occi-

put yellow or olive, straight and ciliate above, rear of

head brown or brownish, front margin of prothorax

yellow, posteriorly with an olive spot each side and a

geminate one of the same color between them ; brown
each side of the thoracic carina, humeral and ante-

humeral bands present, more or less obscurely sep-

arated by olive, space between first and second lateral

sutures brown , legs brown or black, all the tibiae

vittate with olive above, feet black ; wings, costa green-

ish, pterostigma brown. Abdomen black, yellow

dorsal band present on segments 1-9, segments 6 and
9 with ventral edges yellow, 10 wholly brown or with

a small yellow marking dorsally.

Superior appendages as long as 10, divaricate con-

ical, acute at apex, from side view a triangular process
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may be seen on the under side ; inferiors shorter than

superiors, divaricate and turned up at tip from side

view.

The female differs in having the tenth segment

wholly yellow, the legs, front pair femora yellow below

and blackish above, middle femora the same, hind

femora yellow except at apex, the coxae and trochan-

ters of all the legs yellow. Vulvar lamina short, not

more than a fifth as long as 9, t riangular, divided, the

two lobes separated with their apexes rounded.

This species is common in all parts of the state in

the latter part of May, June, and fore part of July.

It has been taken at Columbun as early as May 9th.

Canals and ponds are its favorite resorts.

Gomphus lividus, Selys.

Length of abdomen cT 34-36, 9 36, hind wing d1

30-32, 9 34.

Colors fuscous, olive and yellow. Male, occiput

convex, ciliated with black hairs, face yellow, vertex

and antennae fuscous, rear of head olive, largely over-

laid with brown. Prothorax fuscous, front border, a

posterior, geminate spot and a spot each side olive
;

thoracic carina fuscous narrowly margined each side

with the same color, humeral and antehumeral bands
fuscous obscurely divided for part of their extent by
olive, space between the first and second lateral

sutures fuscous, as is an oblique band on the posterior

margin of the thorax ; legs fuscous with the superior

side of all the tibiae and hind metatarsi marked with

olive ; wings, costa olive, pterostigma yellowish

brown. Abdomen, dorsal band present on 1-9, this

band is abbreviated on 5-8, on 9 it is wide and con-

tinuous ; sides of 1-2 and 8-9 olive below, basal spot

on 3-7 ; superior appendages brown, nearly one and a

half times as long as 10, divaricate, widest at base,

gradually tapering, outer distal angle has the appear-
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ance of a small denticle, inner distal angle strongly

concave ; from side view an inferior prominence oc-

cupies the outer third. Inferiors more spreading

than the superiors, of nearly the same length, and,

from side view turned upward at the tip.

The female has the occiput straight, and the legs

more olive than those of the male. This species may
be easily separated from villosipes and furcifer by its

fuscous instead of black color • and by the superior

appendages of the male, which instead of the inner

distal angle being produced into a process which points

obliquely inward, as inthose species, the prominence of

this angle takes the general direction of the body of

appendage. From exilis it may be readily separated

by its color and larger size.

Gomphus spicatus, Selys.

Length of abdomen c? 35, 9 35, hind wing 9 27,

c? 30.

Colors olive, brown and fuscous. Male; occiput

olive, regularly convex, ciliated with black hairs on the

superior margin : prothorax fuscous with the usual

lighter markings. Mid-dorsal carina margined, each

side with brown ; humeral and antehuraeral bands

present, brown, obscurely separated by olive for at least

part of their extent, space between the first and second

lateral sutures brown, none of the brown markings on

the thorax are as conspicuous as in the foregoing

species of this group. Legs fuscous, all the tibiae

vittate with olive above ; wings, costa yellow; pteros-

tigma brown, covering four cells and part of a fifth.

Abdomen, dorsal band present, segments 8-9 yellow on

the inferior edge of the lateral surface. Superior ap-

pendages divaricate, as long as 10, wedge shaped with

an acute projection near the middle of the outer border,

apex acuminate. From side view, near the middle of
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the inner margin is a prominent acute projection. In-

feriors more spreading than the superiors, from side

view gradually curved from base to apex. The female

differs in having the occiput suddenly prominent in the

middle and front femora wholly olive and hind femora

olive with apex fuscous. The vulvar lamina is about
one fourth as long as 9, divided lengthwise, the tips

separated ; so that it has the appearance of being com-
posed of two wedge-shaped parts with acute apexes.

The slight contrast in the colors of the thorax, and
the acute spine on the under side of the middle of the

inner edge of the superior appendage of the male, are

characteristics of this species.

Spicatus frequents the borders of wave beaten

shores or rushing rivers ; the males, during the warm
sunny hours, make frequent excursions over the crested

waves, after each of which they return to shore for rest,

the females generally remain in the herbage or higher

on trees near by, flying out occasionaly to deposit their

eggs in the disturbed waters and often bringing back a

consort to the place of rest.

A common species in parts of Northern Ohio in

June.

Group VI.

Gomphus spiniceps, Walsh.

Length of abdomen cT 48, 9 47, hind wing cT 36, 9

39.

Male ; colors black, olive and yellow ; head black

with an olive band on the post-frons. On the vertex

there is a U-shaped elevation, the upper angles of

which are tooth-like, and between this and the eye on
either side there is a small yellowish spine ; occiput

nearly straight, olivaceous above. Thorax and
dorsum black with brownish reflection, mesothoracic
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collar, a short, broad stripe each side and antehumeral
ray, spatulate above, olive ; sides paler, with an oliv-

aceous stripe beneath each wing, olivaceous below
;

wings hyaline, veins and costa black, pterostigma

reddish brown, 5 millim. long; membranule very

narrow, whitish ; legs black. Abdomen black, 8 and
9 strongly dilated, 9 almost as long as 8+ 10 ; 1, 2, 8

and 9 olivaceous on the sides, 1-8 with dorsal yellow

spots as follows : 1, apical, triangular ; 2, lanceolate,

nearly the entire length ; 3, 4, 5 and 6, basal, oblong
;

7 and 8, basal, triangular ; appendages black, divaric-

ate, superiors longer than 10, acute, depressed,

slightly turned up at apex and having eight or ten

minute crenulations on the lower, outer edge apically,

inferiors not quite so long, hamulate at apex.

The female differs in the abdomen being much
stouter, 8 and 9 not dilated and in the possession of a
small notch in the middle of the occiput. The vulvar

lamina is very short and rounded at the apex.

The species has been taken at Sugar Grove and
Akron in September. Four specimens were captured

and many more seen at Sugar Grove, September 4th,

1894. They were observed flying late in the after-

noon, and ovipositing in a small brook that was
rippling over pebbles. They continued to fly until it

was so dark that the eye could not follow them.

Pairs at rest ; the female oviposits in a manner
similar to that of the Libellulas.

Gomphus plagiatus, Selys. .

Note—Regarding the identity of Ohio specimens
which I believe to be plagiatus, at the present time,

there is some doubt. This species and notatus are ap-

parently very close. Dr. Calvert has kindly sent me
specimens of plagiatus taken in Texas. A dozen
specimens taken at Sandusky June 20, '96 and referred

to by Prof. Kellicott in Jour. Cin. Soc. Nat. Hist. XIX,
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66 as notatus agree with the above mentioned speci-

mens of plagiatus. Mr. C. C Adams who has studied

the specimens of both species in the museum of Com-
parative Zoology recently states that the female of

plagiatus has the vulvar lamina emarginated in the

middle while the same is rounded in notatus. The
Sandusky females agree with plagiatus in this regard.

Because of the doubt existing in my mind, I give

Dr. Calvert's description of plagiatus in full below.

Olive green. Brown predominating on thoracic

dorsum so as to leave a narrow antehumeral stripe,

notably divergent from above downwards from its

fellow of the opposite side, and the mid dorsal carina

yellow (teneral ) or green ; sides pale, a line in front

of the metastigma and on the second lateral suture,

brown. Abdomen long, 1 -6 brown with a pale green

mid-dorsal spot or stripe, 7-10 yellowish.

Male: Hind margin of occiput slightly convex,

Superior appendages with teeth, apex obliquely trun-

cated (when viewed from above), the acuter angle on
the inner side, usually no tubercle at the outer (obtuse)

angle. Inferior appendages one-fourth shorter.

Female. Hind margin of occiput straight.

Vulvar lamina very short, less than one-tenth of 9, em-
arginated in the middle, tips on either side of emargin-

ation acute.

Length of abdomen cT 40-45, 9 44-49
; hind wing

d 32-35, 9 35.5-37.

Mr. C. C. Adams makes the statement that the

females of plagiatus and notatus may be separated by
the vulvar laminae. This is emarginated in the middle

in plagiatus and rounded in notatus.

One female specimen taken at Wauseon July 1,

1896, I am of the opinion belongs here. It measures as

follows

:

Length of abdomen 42, of hind wing 38 millimeters.
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Group VII.

Gotnphus notatus, Rarab.

Dr Calvert states that Gotnphus notatus seems to

differ from plagiatus according to specimens in the

Museum of Comparative Zoology by its smaller size,

slightly concave occiput (slightly convex in plagiatus)

8th segment of the abdomen dark brown with a mid-

dorsal yellow triangular spot, (this segment pale

brown in plagiatus) and no well marked external ante-

apical angle on superior appendages as exists in

plagiatus.

DROMOGOMPHUS, Selys.

Two species of this genus have been taken in the

State ; spinosus is common in all parts, spoliatus is

abundant in the Maumee Valley. The species when
flying usually follow close to the banks of quiet

streams and canals, and are not so fond of rippling

water as are many species of the genus Gotnphus.

The two species may be separated as follows :

1. Abdominal segments 7—10 almost entirely yellow, the distal

part of hind femora black spoliatus.

2. Abdominal segments 7-10 almost entirely black, hind femora all

black spinosus.

Dromogomphus spinosus, Selys.

Length : of abdomen c? 41 9 42, hind wing cT 35, 9

37.

Male; colors black, brown, olive and yellow. Head;

occiput olive, regularly convex, ciliated ; front olive

with sutures margined with black ; vertex and man-
dibles black : Prothorax black, yellow dorsally ; mid-

dorsal carina olive, a fine band each side uniting above

and below with the antehumeral, a broad humeral

and an antehumeral united above and below, brown,

remainder of thorax olive ; legs and feet black, front
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tibiae vittate with olive beneath. Abdomen; dorsal

band present on all the segments, sides of 1-2 and base

of 3 olive, sides of 7-10 more or less marked with
yellow, superior appendages black, from above wedge-
shaped, acuminate at tip; from side view, tips slightly

elevated, inferior appendages from above slightly

more spreading than the superiors, gradually curved,

from side view four fifths as long as the superiors,

gradually curved, apex blunt.

The female differs in the stouter form of the ab-

domen, in the occiput being concave in the middle
where it bears an angular tooth, and in the numerals
and antehumerals being separated above.

The vulvar lamina is about a third as long as 9,

triangular in general outline and divided at the apex
with the two parts divaricate, pointed.

The species is distributed all over the State.

The female has been observed often ovipositing in

a manner similar to Maccrotnia illinoisensis, that is by
skimming the water and every few feet or rods touch-

ing it with the abdominal tip, scarcely check-

ing her speed ; at other times I have seen them drop
down from an overhanging tree and repeatedly tap the

water, remaining in one place after the manner of

Libellula. Pairs were noticed to fly up into tree tops

and remain in union for a considerable time.

Drotnogomphns spoliatus, Selys,

Length of abdomen c? 45, 9 47, hind wing cT 36,

9 39.

Male; colors brown, yellow and black. Head;
occiput yellow, convex, ciliated with light colored hair,

face yellow, vertex brown; prothorax yellow irreg-

ularly marked with brown, mid-dorsal carina yellow,

margined each side with brown which gradually

widens anteriorly, humeral and antehumeral bands
present, separated ; first and second lateral sutures and
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more or less of the space between them brown, re-

mainder of the thorax and all the coxae yellow; legs

and feet, all the tibiss and tarsi, front femora except an
inferior, yellow vitta on each, middle femora and distal

part of hind femora, black ; the hind femora have dark

lines laterally and superiorly for their whole length

;

costa yellowish, pterostigma light brown covering four

cells. Abdomen; dorsal line present on 1-6, sides of 1-3,

basal, transverse band on 4-6, all of segments 7-10,

yellow; segments 7-10 are often largely suffused with

brown above and the extreme ventral edge is always
brown in fully matured specimens. Superior appenda-

ges yellow, in form resembling those of spinosus; in-

feriors from above gradually divaricate, more spread-

ing than the superiors, wide at base and gradually

narrowed; from side view yellow at base, black distally,

shorter than the superiors, suddenly turned up at apex
and produced above into an acute projection.

The female differs in its larger size and stouter ab-

domen and in the occiput being rather suddenly promi-

nent at the middle. This prominence does not form a
spine as in spinosus but simply an obtuse angle. The
vulvar lamina is nearly a third as long as 9, triangular

in general outline, the apex is divided ; the two parts

divaricate, acuminate, and turned outward at the tips.

The species is common in north western Ohio along
the Maumee River and its tributaries, and the Ohio
Canal. I have never seen this species fly up into trees

during copulation as is stated regarding spinosus.

Both male and female fly along the bank with a swift,

regular flight, coming to rest on bare spots close to the

water where copulation takes place. The female ovi-

posits similar to Libellula. The queer thing about this

gomphid is that females are as often taken as males.
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FOURTH SUB-FAMILY.

CORDULEGASTERlK/E.

The members of this sub-family are all large

insects. Less than ten species have been described
from America north of Mexico. None of these seem
to be common, so far as individuals are concerned, at

least they are not often taken. I have seen so few
specimens on the wing- that I do not feel justified in

giving anything of their habits in the field.

CORDULEGASTER, Leach.

Two species have been taken in the state ; they
may be separated as follows :

1. Large species, abdominal segments 2-7 nearly encircled by yellow,
erroneous.

2. Smaller species, yellow on abdomen takes the form of spear-
shaped markings on the dorsum of segments 2-8 ohliquus.

Cordulegaster erroneous, Hagen.

Length of abdomen d 53-56, 9 62, hind wing c? 44-

47, 9 50.

Female; colors black, brown and yellow. Head;
anterior part of vertex, nasus, gense, disk of labrum,
and labium, yellow • occiput yellow behind, brownish
yellow in front, ciliated above with long yellowish

hairs; remainder brown. Thorax; in front two oblique

bands pointed below and abbreviated at both ends, on
each side two oblique bands abbreviated at the ends,

and a spot above between them, the posterior ventral

surface and a spot between each pair of wings yellow,

remainder black ; legs and feet black ; veins of wings
and pterostigma black. Abdomen, a ventral and a
lateral spot each side on 1, a transverse median band,

oblique on the sides and continued by the ventral

spots on 1, and a ventral and lateral spot distally
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each side on 2 ; a median band and a small lateral

spot distally on 3; a , median band on 4-7 obscurely

abbreviated above ; and a triangular lateral spot each

side on 8 yellow ; remainder black. Vulvar lamina

three times as long as 9, eight millimeters, wide at

base, gradually narrowed with apex rounded, divided

except at base, the two parts contiguous ; append-

ages short, black, apex angular.

he male is colored similar to the female : super-

ior appendages short, not as long as 10, two small

interior teeth. Inferior appendages three-fourths

as long as the superiors.

The female was taken, while resting above a cold

spring on a hillside at Sugar Grove, July 5, 1891.

Cordulegaster obliquus, Say.

Length : of abdomen cT 52, 9 58, hindwing cT 44, 9

48.

Male; colors black, yellow andbrown. Head; rhin-

arium, mandibles and posterior part of vertex black,

eyes brown, remainder yellowish. Thorax; an ante-

humeral band widest above and abbreviated at both

ends, two lateral bands with a row of more or less ob-

scured spots, posterior part of venter, and a spot

between each pair of wings yellow, remainder brown-
ish-black. Legs and feet black. Costa yellow in

front, veins and pterostigma black, Abdomen; a ven-

tral spot each side on 1, a dorsal band and two lateral

spots on 2, a dorsal and a ventral band on 3, dorsal

bands in the form of spear-shaped spots on 4-8, yellow,

remainder black. Superior appendages from above
about three fourths as long as 10, slightly divaricate,

sides nearly parallel, abruptly pointed at the apex
;

from side view straight, cut obliquely upwards at apex
which is pointed and slightly elevated. Inferior ap-

pendages from side view about two thirds as long as
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the superiors, straight, prominent at the outer distal

angle and bearing a forward curving tooth.

The female is colored similar to the male.

Taken at Orwell, Ashtabula County, June 1895.

FIFTH SUB-FAMILY.

^ESCHNIN^.

The members of this sub-family found in Ohio are

medium sized to very large insects. It includes some of

the most hardy forms, being the first to appear on the

wing in spring and the last to disappear in the fall.

The eyes are contiguous for nearly their entire width in

both sexes, wings are long and broad and the anal

angles of the hind pair are rounded in the female and
prominent in the male (except Anax). As a usual thing

they do not spend so much time flying over the water

as some of the preceding forms. They are common
about fields and sunny places in woodlands, and are

continually busy catching flies and other small insects

for food.

The female is attended by the male much of the

time and it is a common thing to see pairs take long

excursions over the water, flying three or four feet

above its surface. The female seems to prefer to ovi-

posit in stagnant pools and ponds where the surface is

covered by duck weed and other aquatic plants.

The genera may be separated as follows
;

1. Triangle once crossed Gompbseschna
Triangle with more than one transversal , 2

2. Subnodal sector furcate in the hind wings 3

Subnodal sector not furcate in the hind wings 5

3. Anal angle of male rounded, thorax uniform green Anax
Anal angle of hind wing of male acute, thorax brown, banded
with green 4
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4. Expanse more than 110 millim., abdomen of male and female
not strongly constricted at three Epiasschna
Expanse less than 100 millim., abdomen strongly constricted at
three &schna

5. Fore wing broadest at the nodus, two lemon yellow spots later-

ally on thorax Fonscolombia

Fore wing broadest at nodus, two whitish bands laterally on
thorax Basiseschna

ANAX, Leach.

This genus differs from all other members of the

Alschninss in the male having the anal angles of the

hind wings rounded. The species are very large and
their flight is strong. A. Junius is an exceedingly

abundant form in all parts of the state. A. longipes

has never been taken in Ohio, but Mr. Charles Dury is

confident he identified the species on the wing at Cin-

cinnati in May 1898.

The following table will serve to separate these two
species :

1. Front above with a fuscous spot surrounded by green and the
whole by blue .Junius.

2. No markings on front above longipes.

Anax Junius, Drury.

Length : of abdomen d 53-57 9 53, hind wing cT 50

-52, 9 54.

Colors ; male, green, blue and fuscous.

Head; front green, a black spot above surrounded
by green, then by fuscous ; mandibles black, other

mouth parts green ; eyes fuscous occiput greenish in

the middle ; rear of eyes, superior margin and middle
fuscous, lateral parts green

Thorax green ; femora brown, tibiae and tarsi

black ; wings hyaline, costa yellow, other veins fus-

cous or brown
;

pterostigma yellow, membranule
large, white anteriorly, fuscous posteriorly. The base
of the abdomen corresponds in color to the thorax,

blue begins at the anterior third of the second segment
and is more or less apparent on several segments, but
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fuscous predominates, The colors are so changed in

dry specimens that it is difficult to define their exact
outlines. Male superior appendages as long as 9+10.
From above gradually widening from base ; inner

border suddenly excavated near the apex ; an acute
spine at outer distal angle ; a median, longitudinal

thickening traverses the whole length of each ap-

pendage. Inferior appendage short about one sixth as

long as the superiors, distal end truncate.

The female differs in having the occiput twice

tuberculate posteriorly, and in not having so strong a
constriction at abdominal segment three. The append-
ages are as long as 9+ 10, foliate, pointed at apex.

This species has been taken at Columbus as early

as March 21st, and has been observed on the wing
during the first days of November. It oviposits usuallv

while attended by the male. The pair may be seen

flying over' stagnant water where sedges and the like

abound; at intervals they drop down and alight on
some object near the water's surface ; soon the female
may be seen with her abdomen beneath the surface of

the water depositing her eggs. Nymphs of various

sizes may be secured from ponds and ditches at most
any time of year.

Anax longipes, Hagen.

Length of abdomen d 55-58, 9 52-60, hind wing c?

51-53 9 49-56.

The following from Hagen's description, Psyche
1890, Vol V, 303, will enable the student to identifiy

the species :

Male, eyes dark reddish brown, head, thorax and
base of abdomen green ; abdomen brick red ; front

green, without any spot above ; vertex, antennaB and
occiput black ; eyes behind with a very large, elong-

ated green spot ; legs black, femora yellow. Wings
hyaline, venation black, costa yellow, pterostigma

narrow, yellow.
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Female, head, thorax, legs and the two basal seg-

ments green ; eyes blue, the hind margin of the oc-

ciput on each side yellow; second segment with a

transversal brownish median stripe on each side ; ab-

domen from the third segment brown.

Hagen's description was taken from living

specimens.

GOMPHAESCHNA, Selys.

The insects of this genus have been taken in the

State only at Columbus. Either they are not common
or we have not learned how to procure them, for but

few speciments have been taken or even seen.

Gomphaeschna furcillata, Say.

Length : of abdomen c? 44, 9 41 ; hind wing J1 9 36.

Male, color black and brown. Head, eyes brown,
front brownish the posterior extremities in the form
of a band grayish, disk marked with yellowish; an-

tennae yellow ; behind the eyes black.

Thorax brown, a narrow humeral band and two
lateral bands black ; the first lateral band is abbrev-

iated above, the posterior one is narrow and reaches

to the base of the hind wing ; between the inferior

portions of the humeral stripes there are two yellow

markings resembling marks of parenthesis. Femora
brown, tibiae and tarsi black; wings; costa yellow,

pterostigma and veins brown. Abdomen black, the

apex of each segment and ventral markings obscure

brownish. Superior appendages as long as 9+10 in-

ferior edge abruptly widened at basal fourth, both
edges gradually widening from thence to apex, a longi-

tudinal thickening at middle, apex rounded, inferior

appendages two fifths as long as the superiors ; the

distal third divided, with the branches divaricate.

The colors of living specimens are very much
brighter than in dry specimens. Thus what I have
called brown or yellow is really greenish originally.
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Taken at Columbus June 13.

This species differs from any other species of the

sub-family in our fauna in the form of the abdomen.
The widening again after the constriction at three is

not present, but a very gradual narrowing continues

from thence to apex.

FONSCOLOMBIA, Selys.

The single representative of this genus is quite

common in Ohio. It flies along streams where fallen

trees and drift-wood .abound. Its glossy wings cor-

respond so closely to the water that it is seen with
difficulty. The female has been observed resting on the

trunks and branches of trees and shrubs, sometimes
twenty feet or more above the ground. This is one of

the species which the collector is not likely to procure

until he understands its habits. After that he considers

it a common form.

Fonscolotnbia vinosa, Say.

Length of abdomen cT 50 ? 50. hind wing c? 42 9
44.

Male; color reddish brown, darker in fully matured
specimens. Two conspicuous yellow spots on each

side of thorax; wings slightly brown at base, veins

reddish, pterostigma yellow. Abdomen; mid-dorsal

carina present on 2—8, auricles on 2 yellow, two or

three small yellow spots usually present on sides of 4—

8; superior appendages as long as 9+10, widest

beyond the middle, narrowed from thence towards
apex which is bluntly angular, a longitudinal, median
thickening present.

Inferior appendages one third as long, }'ellow, con-

ical, notched and brown at apex.

The female has the hind wing wider and the anal

angle rounded.

Taken in all sections of Ohio in August and
September.
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BASLESCHNA, Selys.

The single species of this genus is abundant at

times, while some seasons pass without its being ob-

served at all. It is on the wing early, specimens having

been procured at Columbus as early as the middle of

April.

Basiasschna Janata, Say.

Length : of abdomen c? 9 43, hind wing cT 9 36.

Colors; brown and fuscous. Male; front greenish,

above yellow or greenish, with a median, longitudinal,

impressed, black marking; occiput and rear of eyes

largely yellowish. Thorax, mid-dorsal carina fuscous

bordered each side by greenish; two greenish yellow

bands edged with fuscous on each side ; wings clouded

at base, veins brown, pterostigma yellow, membranule
white. Abdomen constricted at 3, superior append-

ages as long as 9+ 10, narrow at base, very gradually

widening to beyond the middle. Here there is a bend

and the general direction is directly backward, instead

of obliquely downward and backwards as before. The
apical third is flattened. Inferior appendages conical,

one half as long as the superiors.

The female appendages are shorter, straight, and
anal angle of hind wing rounded.

EPLESCHNA, Selys.

Like the two preceeding genera this one contains

only a single species. It is the bulkiest dragonfly of our

fauna. Macromia taeniolata approaches it in expanse

but not in size of body. This species differs from other

species of the sub-family in the less obvious constriction

at abdominal segment three.

Epiasschna heros, Fab.

Length : of abdomen cT 65 9 67, hind wing c? 55 9

60.
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Male; colors brown and green. Front green darker
approaching brown above, margin of mouth brown.
Thorax brown, an antehumeral band and two lateral

bands with a spot between their superior ends, green.

Wings yellowish, veins and pterostigma brown; legs;

femora brown at base, black at apex, tibiae and tarsi

black. Abdomen brown marked with bright green

which becomes obscure in dry specimens ; 10 with a
mid-dorsal tooth.

Superior appendages, basal third narrow, remain-

der widened, median longitudinal carina present, in-

ferior edge hairy. Inferior appendage one half as long

as superiors, oblong, notched at apex.

The female lacks the spine on the dorsum of 10, but
has a spined projection ventrally on that segment. She

also has the rear of the eyes elevated so that a promi-

nent projection is formed each side of the occiput.

The species flies during early summer. When on the

wing it is continually catching insects, great number, of

which are required to satisfy its voracious appetite. It

is one of the few dragonflies that often enter buildings.

^JSCHNA, Fabricius.

The species of this genus fly very commonly from

August until the end of warm weather in the fall. In

protected places along the edge of woods, one may find

all of our Ohio forms flying together most any time in

September. The different species are so much alike that

one can not with certainty recognize them on the wing.

Like the other members of this sub-family they take

long excursions over sunny fields in search of flies and
other insects for food. The three species of the genus

taken in Ohio ma}' be separated as follows:

1. Male, anal triangle of hind wing with three cells; a prominent
spine at inferior distal angle of superior appendages. Female,
genital valve strongly elevated at apex, vulvular process long, 2
millim constricta.
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2. Male, anal triangle with two cells; superior appendages with
longitudinal carina not denticulated. Female, genital valve not
strongly elevated at apex, vulvular process short verticalis.

3. Male, anal triangle of two cells; longitudinal carina of superior
appendages with apical third denticulated clepsydra*

*We have not succeeded in identifying the female of this species.

JEschna. constricta, Say.

Length of abdomen d 52-58, 9 53-55, hind wing
c? 43-46 9 45.

Colors fuscous, brown and green. Male; front

green, with a T-shaped black spot above; occiput

yellow, lateral projections black; back of eyes black.

Thorax brown with an antehumeral and two lateral

bands green, also green between each pair of wings,

femora browrn above fuscous beneath, tibiae and tarsi

black ; wings, pterostigma fuscous, membranule white
anteriorly, dark posteriorly, anal angle of hmd wings
three celled. Abdomen fuscous, banded and spotted

with green, strongly constricted at 3; superior ap-

pendages as long as 9+ 10, inferior margin prominent,
hairy, and thickened to form an inward projecting

tubercle posteriorly; base narrow, inferior distal angle
produced into a prominent spine. Inferior appendages
one half as long as the superiors, concave above, con-

ical, blunt and obscurely notched at apex.

Female, wings yellowish, especially in od speci-

mens, appendages foliate, mucronate at tips, narrow
at base, length 7 millimeters

;
genital valve slightly

longer than 9, with a lateral emargination; apex
elevated truncate; vulvular process 2 millimeters long

and tipped with a bundle of hairs. Description of

female taken from three specimens taken in copulation.

This is our commonest A^schna and is taken in all

parts of the state.

Alschna verticalis, Hagen.

Length of abdomen, 50-53 9 53, hind wing c? 44-47

9 45.
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Colors brown, fuscous and green. Male; markings
on thorax and abdomen are variable in different speci-

mens. There are only two cells in the anal triangle of

hind wings which at once separates it from constricta.

Superior appendages as long as 9+10, narrow at base,

superior longitudinal carina not denticulated, apex
with a short thorn directed obliquely downward.
Inferior appendage one half as long, conical, angular
at apex.

Female of the same form as the male, appendages
narrow at base, oblong, rounded at apex, obscurely

mucronate. Genital valve as long as 9 with a lateral

emargination ; apex not strongly elevated. Vulvular

process short, not over one millimeter. The appen-

dages only a little more than half as "wide as in con-

stricta, This description was taken from a female

taken in copulation. When more material is procured

it may be necessary to verify some statments.

This species flies with constricta but is not nearly

so common.

A^schna clepsydra, Say.

Length of abdomen, c? 51 9 50, hind wing o
7
44,

9 43.

Colors brown, fuscous and green. Head, front

green, nasus and rhinarium fuscous or brownish in

some specimens. Mandibles and margins of mouth
fuscous, a fuscous T spot above; occiput yellow in the

middle, remainder fuscous ; rear of eyes fuscous.

Thorax brown, an antehumeral stripe and two lateral

stripes green, also green between the wings above;
femora and tibiae brown above, fuscous beneath, tarsi

fuscous
;
wings and pterostigma fuscous above, yellow-

ish beneath, costa yellowish, other veins fuscous; anal

triangle of two cells, membranule small.

Abdomen constricted at 3, fuscous marked with

green ; mid-dorsal carina present ; appendages as long
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as 9+10, narrow at base, inferior edge widened at

basal third, width nearly uniform from thence to near
the apex; longitudinal carina present, denticulated on
posterior third ; apex rounded and furnished with a
spine which points obliquely downward.

SIXTH SUB-FAMILY.

CORDULIN^©.

The members of this sub-family are medium sized

to large species, and unlike those of the preceding, are

seldom seen except in the vicinity of water.

All I have seen ovipositing fly leisurely near the

bank and strike the water from time to time with the

tips of their abdomens to wash off the eggs. Some of

the forms fly quite early in spring but none of them are

on the wing late in the fall.

The following will aid the student in separating

our genera

:

1. Hypertriagonal space free, sectors of the arculus free at origin. ..2

Hypertriagonal space traversed, sectors of the arculus more or
less united at origin 4

2. Hind wings with dark markings at least at base 3

Hind wings without dark markings, colors metallic.

Somatochlora.

3. Hind wings, dark only at base with triangles iree...Tetragonuria

Hind wings, dark at base, middle and apex, triangles traversed.

Epicordulia.

4. Large species, expanse over 90 millimeters, tenth segment of the
abdomen black in both sexes Macromia.
Smaller species, expanse 70-75 millimeters, tenth segment light.

Didymops.

MACROMIA, Rambur.

The members of this genus are easily rocognisable

on the wing by the transverse yellow band of the ab-

domen. They are large species and fly from middle to

late summer. Both males and females, in apparently
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equal numbers, have been taken while flying over the

surface of the water.

The following key will separate the species of the

genus:

Expanse less than 100 millimeters, no antehumeral stripe

\ illinoisensis

Expanse 110 millimeters or over, antehumeral stripe present
tcEniolata

Macromia taeniolata, Rambur.

Length of abdomen cT 58 9 61, hind wing c? 52 9 58.

Colors black, yellow and brown. Male ; head large,

front vertex black with two prominences above, frons

metallic green with yellow spots superiorly, rhinarium

fuscous ; labrum olive, dark at middle and inferior edge
A faceted tubercle on the posterior edge of eye.

Thorax fuscous with a distinct greenish reflection

;

yellow superioraly, part of antehumeral and a complete

lateral band present, yellow. The latter entirely en-

circles the thorax, passing between the insertions of

the two pairs of wings above and the second and third

pairs of limbs below. Legs and feet black, the hind

femora reaching the middle of the 2nd abdominal seg-

ment. Abdomen black, with superior' yellow markings
on segments 1-8. Superior appendages 3-5 milli-

meters in length, bent inwards at apical third, apex
turned outwards ; an emargination on the outer side

extends from the base to beyond the middle where it

terminates in a small tooth. Inferior appendage
nearly as long as the superiors, conical, curving up-

wards towards the apex.

Female usually larger than the male, and in my
specimens the superior yellow markings on 8 of the

male are not present.

Female usually larger than the male, and in my
specimens, the superior yellow markings on 8 of the
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male are not present. The species is common in the

north western part of the state along the Manmee
River. The males fly well out, and consequently are

seldom taken, the females oviposit among leaves and
alga? near the shore.

Macromia illinoisensis, Walsh.

Length: of abdomen cT 48-50, 9 50; hind wing, o
7*

45 9 46.

Male ; colors fuscous, brown and yellow. Head
very much as in ta^niolata. Thorax brown or fuscous

with metallic greenish reflections. Yellow before the

base of the anterior wings, and lateral band present as

in the latter species, btit the antehumeral absent.

Wing hyaline often brownish tinted, more promi-

nently at the apex. Superior yellow markings, often

very small, on abdominal segments 2, 3, 4, 7 and 8, oc-

cupying nearly a third of 7 at base. This last is

strikingly prominent when the species is on the wing.

Superior appendages much as in taeniolata, but more
gradually narrowed towards the apex ; slightly longer

than 10. Inferior appendage about as long as the su-

periors, conical, apex elevated. Female differs in having

superior yellow markings on segments 2—7 and the

wings are often more uniformly brownish.

The species flies most commonly during July, and
may be seen at times some distance from water. I have
taken the female flying over ripples of our larger

streams, and a pair in copulation resting on alow bush

not over two feet from the ground. It is more common
than the preceding species and may be expected in any

part of the state.

Its smaller size will separate it from tseniolata.

DIDYMOPS, Rambur.

The single species of ^this genus is commonly taken

in Ohio. We have found it most common in May,
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although it has been taken as early as April 25. At

this early date the species was found in sunny places

along the border of woods.

Didymops transversa, Say.

Length: of abdomen tf 36-38 9 40; hind wing d"

33-35 9 37.

Male; colors brown and yellowish. Head, front

livid with frons and nasus brownish, frons above with

an olive spot each side; rear of eyes yellowish, dark

near the occiput. Thorax brown, a transverse band

before base of the fore wings, mid-dorsal carina, a

narrow humeral and a prominent lateral stripe, white;

wings brownish at base, costa yellow, pterostigma and

veins fuscous ; legs, femora brown, tibiae yellowish

above, fuscous below, tarsi black. Abdomen brown,

all the segments more or less banded, a prominent

whitish band at base of 7, and a spot each side at base

of 8 ; 10 wholly whitish or yellowish.

Superior appendages 2 millimeters in length, widest

at base, nearby straight, posterior third on the outer

side narrowed, apex acute; inferior appendage about

as long as superiors, edged with brown, conical, apex

blunt and furnished superiorly with a pair of

prominences.

Female larger than the male and the brown mark-

ings between costa and third vein at the base of the

wings is noticeably longer.

EPICORDULIA Selys.

The two species of this genus are American. We
have only one of these in Ohio. This one is common
along all of our larger streams, canals, and lake shores

during July and August.

Epicordulia princeps, Hagen.

Length : of abdomen o
71 43 9 47 ; hind wing d" 41 9

45.
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Colors; olive, brown and fuscous. Male; front

olive, vertex brownish, antennas black. Thorax thickly

clothed with long, gray pile, ground color olive, anter-

ior, lateral band prominent below, humeral and ante-

humeral bands present, but usually very nearly obscure.

Legs, coxae and trochanters olive, front and middle

femora olive above, fuscous beneath, hind femora and

all the tibiae and tarsi fuscous. Wings with a basal

patch, often greatly reduced on the front pair, a patch

at nodus, sometimes wanting, and apex black. Ab-

domen constricted at 3, largely fuscous above; beneath

and on the sides yellowish brown. Superior append-

ages club shaped in general outline ; inferior, apical

fourth excised, apex very bluntly pointed. Inferior ap-

pendage more than two thirds the length of the su-

periors, widest at base, gradually narrowing to apex,

which is furnished with two upward directed

projections.

Female similar to the male in color and form, vul-

var lamina nearly as long as 9, divided for its entire

length, the two parts divaricate, slightly curved inward
at apex; appendages longer than 9+10.

The species is easily identified by the black mark-
ings on the wings, as none of our large forms except

some of the Libellulas have such characters.

TETRAGONEURIA, Hagen.

Two species of this genus have been recorded for

Ohio. These fly in the fore part of summer, and one is

very common. Small ponds seem to attract these

forms, but it is not unusual to find them flying over

running water. They are the smallest species of the

sub-family, Cordulinse.

Tetragoneuria cynosura, Say.

Length : of abdomen d 30, 9 27 ; hind wing c? 28, 9

29.
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Male; frons, labrum and labium yellow, other parts

of front olive. In some specimens the whole front is

olive. Thorax with a covering of long pubescence, two
angular, yellow spots in front of the inferior half of the

second lateral suture, these spots and both sutures mar-

gined with metallic blue. Basal two thirds of front

femora yellowish or light brown, remainder of legs dark

brown to nearly black. Fore wings hyaline; hind wings
with a basal streak between subcostal and median veins

extending to first antecubital, the space at extreme base

between submedian and post-costal veins and a triangu-

lar patch occupying the lower part of the anal triangle

and part of at least three neighboring cells, fuscous ; re-

mainder hyaline.

The dark markings of the wings are variable, but

in none of our specimens do they extend much beyond
what I have indicated, they may be very much reduced

however. Abdomen fuscous with yellow markings on
the sides of segments 2-9. Superior appendages as

long as 9+ 10, the apical two thirds (nearly) thickened.

From above separated at base, gradually approaching

one another for one half their length, then diverging to

apex. Inferior appendage reaching the middle of the

thickened portion of the superiors, oblong conical, ex-

panded laterally at extreme apex.

Female vulvar lamina composed of two horn-like

lobes whose apices reach beyond the extent of the ninth

segment.

The species is a common one in all parts of Ohio.

Tetragoneuria semiaqua, Burm.

Length : of abdomen d 26-27, 9 28 ; hind wing d
25-28, 9 29.

This species is very close to cynosura. Color alone

is used to characterize it. The fuscous at the base of

the hind wing is much extended, and occupies nearly all

the space between the base of this wing and a line
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drawn from the anal angle to the fourth antecubital.

Different specimens vary in this respect, in some the

dark marking is slightly reduced while in others it is ex-

tended. This characteris constant in Maine specimens,

kindly loaned me by C. C. Adams, in New York speci-

mens and in Indiana specimens, so that, in none I have
seen is there necessity of confusion with cynosura.

Taken at Columbus and observed at Delaware, in

May.

SEVENTH SUB-FAMILY.

LIBELLULIN^.

Twenty-eight species of Ohio dragonflies fall under

this sub-family. They are second to the AGRIONIN^B
when number of species is considered, but are by far the

most conspicuous forms of our odonat fauna in all situ-

ations, especially during the summer season. Stagnant
pools and ponds, skirted by sedges, cat tails and water
lilies are especially attractive to them. Here the males

fly back and forth, catching small insects for food, and
searching for the females. While pursuing this appar-

ent pleasure many of them sacrifice their lives to

satisfy the greedy appetite of the king bird who
perches himself on a branch of a nearby tree where he

can view the proceedings and swoop down whenever he

is sure he can procure a dragonfly* for his trouble.

Presently at your feet you observe the female with
wings almost motionless, waving up and down, and
at each downward movement, striking the tip of her

abdomen on the surface of the water. She is oviposit-

ing. If with a water net a quantity of the debris near

the bank be procured a dozen or more nymphs of

various stages are usually included. Thus one might
seat himself and write out nearly a full life history of a
dragonfly from the material of a few minute's

collecting.
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The members of this sub-family are medium sized to

large species with ample wings and short, thick bodies.

In some species males and females are colored differently,

while in others both sexes are alike. Most of the forms
are easily collected on account of their abundance, but
there are a few species that occur over large areas and
are never common anywhere, these are usually procured

with difficulty. The Ohio species are placed in ten

genera which may be separated by the following table :

1. Hind wings very wide at base, fore wings, except in some cases
at extreme base, entirely transparent 3

2. Hind wings not extremely wide at base 4

3. Base of hind wing black or brown for its entire width Tramea
Base of hind wing transparent with anal margin yellowish, or

infuscated at anal angle... Pantala.

4. Hind lobe of the prothorax large, bilobed 5

Hind lobe of the prothorax small, entire 10

5. Sectors of the arculus pedicellate 6

Sectors of the arculus not pedicellate 9

6. Both sectors of the triangle in the hind wings arising from its

hind angle , 7

Lower sectors of the triangle in the hind wings arising from its

hind angle, the upper from its outer side 8

7. Nearly black species, extreme base of hind wings black, front

white Leucorhinia.

Never black, extreme base, sometimes basal half, of hind wings

yellowish brown, front variously colored but never pure white,
Diplax.

8. Base of hind wings perfectly transparent, thorax unicolorous,

last antecubital of 'front wings usually not continued to median
vein Mesothemis.

Base of hind wings yellowish brown, thorax banded with black

and olive, last antecubital of front wings usually continued to

median vein Pachydiplax.

9. Small species, expanse about 30 millimeters, hamule of male not

bifid Perithemis.

Larger species, hamule of male bifid Celithetnis.

10. Male with a pair of ventral hooks on first abdominal segment,

third tibiae, as long as third femora Plathemis.

Male with no ventral hooks, female with third tibia; at least a
little longer than third femora Libellula.
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PANTALA, Hagen.

The two species of this genus are large with hind

wings very wide at base. Abdominal segments 3 and 4

each with two additional transverse carinse, nodal

sector waved.
1. Front yellow, anal margin of hind wing yellowish flavescens.

2. Front red, anal angle of hind wing with a fuscous spot.
hymeneea.

Pantala flavescens, Fab.

Length : of abdomen <? 32-34, 9 34 ; hind wing d 40-

42, 9 41.

Male ; color yellowish brown. Front yellowish,

margins of mouth, antennaa and basal part of vertex

fuscous.

Thorax, mid-dorsal carina and vestiges of lateral

bands present, fuscous ; hind wing, anal margin and a
small patch at apex flavescent. Abdomen with a
maculate mid-dorsal band, sometimes absent on some
of the segments. Superior appendages about 3 m.m.
in length, yellow at base, remainder black, oblong,

nearly contiguous, and furnished with an oblique spine

at apex. Inferior appendage two thirds as long as su-

periors. Female like the male.

The species is a strong flyer and fully matured
specimens are hard to take as they fly well out from the

bank. Taken in all parts of Ohio during July and
August.

Pantala hymensea, Say.

Length : of abdomen d 30-33, 9 31 ; hind wing d
40-42, & 42.

Male, color reddish brown. Front red, margin of

mouth, antennas and basal part of vertex fuscous.

Rear of eyes narrowly yellowish on the sides, remain-

der brown. Hind wing with anal angle and oftentimes

apex fuscous. Abdomen reddish brown, segments 8—

10 with black dorsal band. Female similar to the
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male. Easily separated from flavescens by the red

base, and fuscous spot at anal angle of hind wing.

The species has been taken at Columbus (Osburn),

Laramie Reservoir (Williamson), and Columbus, in July.

TRAMEA, Hagen.

This genus contains three Ohio species. The base

of hind wing in all of them is wide and conspicuously

colored. Abdominal segments 3 and 4 with one ad-

ditional transverse carina, nodal sector not waved or

broken.

1. Basal fourth or fifth of hind wings violet black lacerata.

Basal part of hind wings brown 2.

2. Basal third of hind wings brown, hamule not exceeding the
genital lobe in length, vulvar lamina shorter than 9 Carolina.

Basal fourth of hind wing brown, hamule exceeding the genital
lobe, vulvar lamina as long as 9 onusta.

Tramea lacerata, Hagen.

Length: of abdomen o* 37, 9 35 ; hind wing o* 42-

45, 9 46.

Male, color brownish black. Front blackish,

vertex and large part of frons metallic violet. Thorax
with a greenish reflection, legs black, anterior wings

hyaline, black at extreme base, hind wings violet black

at base, the outer edge ragged, a triangular, hyaline

space near the middle of the anal margin. A large

light colored spot on the dorsum of the seventh ab-

dominal segment, often obscure in dry specimens.

Superior appendages as long as one half of 8+ 9+ 10,

hamule shorter than the genital lobe.

The female has yellowish white markings on 3-7;

on 3-5 these consist of a pair of small spots. Vulvar

lamina one half as long as 9.

The species is common in all parts of the state dur-

ing a large part of the summer.
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Tramea Carolina, Linn.

Length: of abdomen c? 9 32; hind wing d1 9 41.

Male, color reddish brown. Superior part of frons

violet. Femora brownish at base, black at apex,

tibiae and tarsi black; front wings hyaline, extreme

base yellowish, hind wings reddish brown at base for

nearly a third of their length, within the space many
of the fine veins are yellowish. Abdominal segments
8-10 black above. Superior appendages a little longer

than 9+ 10, slender and pointed at apex. Inferior ap-

pendage nearly two thirds as long as the Superiors.

Hamules as long as, or very slightly longer than the

genital lobes. Female abdominal segments 8 and 9

black, vulvar lamina not quite as long as 9, bilobed.

A comparatively common species in various parts

of the state during the summer months.

Tramea onusta, Hagen.

Length: of abdomen <? 31, 9 33; hind wing d 38-41
9 42.

Male, color reddish brown, vertex brown, front

reddish brown, in the specimens before me not showing
the violet present on the superior part of the frons in

Carolina. Femora brownish at base, black at apex,

tibiae and tarsi black ; wings, anterior pair hyaline,

extreme base brown, the reddish brown patch at the

base of the posterior pair is narrower than in Carolina

and the outer edge is more ragged. Superior appen-

dages a little longer than 9+ 10, hamules noticeably

longer than the genital lobes.

Female vulvar lamina as long as 9, bilobed in its

apical three fourths.

Taken at Columbus May 7, and at Cincinnati
(Dury)May 23.

LIBELLULA, Linn.

In Libellula the posterior lobe of the prothorax is

small and entire. The male is without hooks on the
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/
first abdominal segment. Nine Ohio species are con-

sidered under this genus. Several of them are very

common forms, while others are local or rare. None of

them fly very early in Spring.

The following key will aid in separating the species:

1. Base of wings black nearly to middle for entire width basalk.

Base of wings transparent for at least a part of the width 2

2. A dark colored patch of more or less extent at nodus of ea?h

wing 3.

No dark patch at nodus 6.

3. Dark marking at nodus entirely posterior to it, small .4.

Dark marking at nodus surrounding it, much larger 5.

4. Base of hind wing with a triangular, black patch which is pro-
duced at its outer angle, apex of wings transparent

quadrimaculata.

Base of hind wing with only the space between second and third
veins, black, apex of wings fuscous, more prominently in the
female vibrans.

5. Dark markings at base occupying nearly the anterior half of
basal third of wing .pulchella.

Dark markings at base small, situated near the middle of basal
part of wing semifasciata.

6. Pterostigma prominently bicolored, yellow and black cyanea.

Pterostigma not bicolored 7.

7. "Wings with dark markings at base..... exusta.

Wings with no dark markings at base 8.

8. Yellowish species, pterostigma yellowish with the veins above
and below it black, costal third of wing membrane yellowish.

auripennis.

Dark species, pterostigma black, wings transparent except at
apex in the female where they are fuscous incesta.

Libellula basalis, Saj.

Length: of abdomen & 29-31, ? 26; hind wing <?

41, 9 38.

Male, color blackish brown. Front yellowish to

dark brown with a bluish tinge in fully matured speci-

mens. Thorax with a mid-dorsal stripe yellow and a
humeral and one lateral stripe dark in specimens not

fully colored, in old specimens these markings are more
or less obscured and the whole thorax is uniform black-

ish brown. Abdomen with a yellowish stripe each side

which also is more or less obscured in old specimens.
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Legs black, wings black on basal half to third, beyond
this white, apical third clearly transparent.

The female usually lacks the white on the wings
and the black at base is shorter and often reduced, es-

pecially on the fore wings, so that it has a smoky ap-

pearance. Apex of the wings often fuscous.

The species is very common and is usually the first

species to attract the attention of the amateur col-

lector. Like the other species of the genus, it prefers

the vicinity of stagnant ponds where the sun's rays

are unobstructed.

Libellula attripennis, Burmeister.

Length: of abdomen d 36, 9 34; hind wing cT 38,

9 39.

Male, colors yellowish to brownish. Front in fully

matured specimens shining brown, variable according

to the stage of coloration of the specimen. In teneral

specimens the mid-dorsal thoracic stripe is present,

later this is obscured. The dorsal black stripe on the

abdomen is apparently constant. Wings with a
yellowish tinge, more prominent along the front mar-

gin, pterostigma yellowish, bounded by black veins.

The female is similar to the male, but has the apex
of the wings smoky.

This species is quite distinct from other Ohio forms,

but appears to be very close to plumbea of the eastern

states. It may be separated from that species however
by the absence of a brown, basal streak between sub-

costal and median veins.

Hagen reported this species from Ohio, but it has

not been taken in recent years, until the past summer
when specimens -were procured at Cincinnati. It is

probably a coast species by preference.

Libellula cyanea, Fabricius.

Length: of abdomen d 30, 9 27; hind wing d 35,

9 35.
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Male, colors yellow and brown, wholly blue pruin-

ose in old specimens. Front, mid-dorsal stripe and
lateral spots on thorax, and abdomen each side, yellow-

ish. In old specimens these markings are all obscured.

Wings yellowish along the front margin, at base the

space between subcostal and median veins black.

Pterostigma bicolored, inner half sulphur yellow, outer

half black.

The female has the wings decidedly black at apex,

and in old specimens the yellow is encroached upon by
brown.

The species so far has been taken in only one local-

ity in the state. Here it has been observed two years

in succession and no less than a dozen specimens taken,

so we have no doubt that it is a permanent resident in

Ohio.

Mr. J. B. Parker secured specimens at Danville in

June 1897 and '98.

Libellula vibrans, Fabricius.

Length : of abdomen o
71

40, 9 38 ; hind wing <3 46,

9 48.

Male, colors brown and yellowish, old specimens

pruinose. Front olive, labrum and labium yellow, the

latter black at middle, margins of mouth and mandi-

bles black. Thorax yellow on the sides marked with
black below, prothorax more or less black. Mid-dorsal

stripe on thorax yellow. All these markings may
become obsolete in old specimens. Abdomen yellow on
the sides at first, but later no markings can be seen.

Wings transparent, space between subcostal and
median veins at base, a small spot at nodus, and ex-

treme apex black.

The female has more black at apex of wings. This

is the largest species of the genus in our fauna, the

small nodal spots in connection with the basal space



KELL1COTT. 99

between subcostal and median veins will characterize

the species.

It is not a common form, but has been taken at

Licking Reservoir and at Columbus (R. C. Osburn) in

June.

Libellula incesta, Hagen.

Length: of abdomen d 35-36, 9 32-33; hind wing
d 39, 9 40.

Male, yellowish to blue pruinose according to age.

Teneral specimens have the front, sides of thorax and
abdomen yellowish. Fully matured specimens have
the front dark, nasus metallic superiorly, thorax and
abdomen uniform blue, pruinose. No nodal patch or

basal coloration, but some specimens have the nodus
very narrowly margined with fnscous on each side.

The female retains more or less of the yellowish on
front, thorax and abdomen throughout life. Her wings
are like those of the male except they are fuscous at

apex.

The clear transparent wings without nodal or

basal spots will serve to separate this species from all

others.

This seems to be a widely distributed species in the

state, and in places is abundant. At Sandusky it is on
the wing in June and July.

Libellula exusta, Say.

Length : of abdomen o
71

25, 9 23 ; hind wing c? 33,

9 31.

Mature male, front olive, labrum and labium

yellowish, occiput black, front of thorax and abdomen
pruinose, sides of thorax brownish, humerus darker.

Fore wings with two, short, basal streaks fuscous ex-

treme base brownish. Hind wiags at base with space

between subcosta and median vein, and a triangular

spot behind submedian vein fuscous, membranule
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white. The thorax and abdomen of teneral specimens

are lighter colored and not pruinose.

Female similar to the male.

This is the smallest species of the genus, taken in

the state.

Four males taken at Stewart's Lake in Portage

County, June 21, 1898. Not reported from any other

section.

Lihellula quadrimaculata, Linn.

Length : of abdomen o
71

30, 9 30 ; hind wing o
71
35,

9 36.

Male, colors olive, fuscous and yellow. Frons
above black, in front yellowish, nasus and rhinarium

olive, labrum yellow in the middle, edges black, labium
yellow on the side, black between; rear of eyes black

with two yellow spots. Thorax with narrow humeral
and side stripes black, and two prominent spots

yellow, prothorax and legs black. Front wings
yellowish at base, nodal spot small, fuscous, hind

wings with a basal, fuscous patch below the sub-

median vein ; superior to this yellowish, nodal spot as

in the fore wings. Abdomen yellowish or olive with
black on venter and dorsum of 7—10.

The female has a conspicuous row of yellow dashes

on each side of the abdomen from segment 3 to 9.

This species has been taken in the central and
northern parts of the state but seems to be rare. It is

on the wing in June.

Libellula semifasciata, Burmeister.

Length : of abdomen o
71

26-28, 9 25-27; hind wings o
71

35-37, 9 36-3s.

Male, colors yellowish and fuscous; front yellow-

ish, largely replaced by red. Rear of eyes brown with

yellowish outer margin. Thorax browish yellow with

two lighter colored lateral bands ; femora at base
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yellowish, remainder of legs and feet fuscous. Fore
wings yellowish on basal third, space between bases of

sectors of arculus and a space below this between sub-

median vein and postcosta fuscous, a patch surround-

ing nodus, and apex brown ; hind wings like the fore

wings except the fuscous below the submedian vein is

wider and extends to base and usually in addition a

brownish patch near middle of the anal margin. Ab-
domen yellowish with fuscous, dorsal band present on
6-10.

Female like the male except the extreme apex of

wing is hyaline. I have seen some males also with this

character apparent.

A common form in all sections of the state.

Libellula pulchella , Drury.

Length : of abdomen cT 33-35, 9 32 ; hind wings cT

40-44, 9 42.

Male, colors brown, yellowish and fuscous. Front

brownish, two yellowish spots behind the eyes.

Thorax with two yellowish, lateral bands. Wings, a

patch at base, a patch surrounding nodus, and apex
fuscous. The basal patch is one fourth or more of the

length of the wings and gradually widened distally but

at no point touches either costa or posterior margin.

Dark markings of hind wings like those of fore wings.

Anal margin of hind wings and patches alternating

with dark markings on all the wings whitish especially

in old specimens. Abdomen with a yellowish longi-

tudinal band each side

.

Female similiar to the male, but whitish on the

wings may be absent. Old specimens of both sexes are

pruinose.

A common form everywhere during a large part

of the summer and autumn.



102 DRAGONFLIES OF OHIO.

PLATHEMIS, Hagen.

The single Ohio species of this genus has the ap-

pearance of a Libellula, but the pair of hooks on the

under side of the first abdominal segment of the male
characterizes that sex. The female is much like L.

pulchella. but its much smaller size will separate it from

that species.

Plathemis trimaculata, De Geer.

Length : of abdomen cT 28, 9 24 ; hind wing o* 32, 9

35.

Male, colors brown and yellowish. Front brown,

labrum and labium yellowish, rear of eyes brown with

two bright yellow spots on each side. Thorax each

side with two oblique, white stripes each terminating

below with a yellow spot. A row of oblique yellowish

spots on each side of the abdomen from 2-9. Wings,

at base with a brown patch which in width extends

from above the subcosta to the postcosta and in length

about one fourth the extent of the wing, at middle with

a brown patch covering the whole width, and in length

reaching from before the nodus to about the middle of

the pterostigma, apex from thence hyaline.

The female has the basal patch brown as in the

male, a large nodal patch not reaching the posterior

margin, and the apex of the wing from the middle of

the pterostigma, brown.

The species is common everywhere, and may be

seen resting on logs and fences along the edges of

woods, as well as flying over stagnant ponds and run-

ning streams.

CELITHEMIS, Hagen.

The members of this genus are all graceful and
active species. The wings are ample and variously

marked, even in the same species. As they fly along

the margins of ponds and lakes they are very attractive
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to the collector who at once is filled with a desire to pro-

cure specimens, but he may experience many dis-

appointments before his prize is captured. They spend
much of the time perched upon the tips of sticks and
reeds near the waters edge. The female of some of

the species remain in concealed places a great deal of

the time and consequently are seldom taken, while

with others this sex is taken as frequently as the male.

The female is attended by the male a great deal of the

time while ovipositing.

Our three species may be separated as follows :

1. Expanse not less than 65 m. m., wings uniform yellowish with
brown markings, apex of wings beyond pterostigma with no
apparent brown or fuscous markings eponina.

Expanse not more than 60 tn.m. wings hyaline with brown,
yellowish or fuscous markings, apex of wings beyond pterostigma
marked with brown or fuscous 2.

2. Wings with brown and yellowish markings, pterostigma reddish
elisa.

Wings with fuscous or black markings, pterostigma black
fasciata.

Celethemis eponina, Drury.

Length : of abdomen c? 25-27, 9 23-25 ; hind wing
& 31-33, 9 30-32.

Male ; colors brown and yellowish. Front brown-
ish, thorax with two, narrow, black, lateral bands,

abdomen with dorsal and lateral bands present,

yellow. Fore wings yellowish with a spot between
arculus and outer side of triangle, a band at nodus not
attaining the posterior margin and a band before the

pterostigma usually reaching the posterior margin,

brown. Hind wings yellowish with a patch attaining

the base and extending to distal part of triangle, a
spot near anal angle, a divided nodal band and band
before pterostigma, brown. Any of these markings
may be reduced.

The front of the female is usually yellow, and the

ground color of the wings is lighter than in the male.
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The markings of the wings are like those in the male
but may be very much reduced, but not entirely absent.

An exceedingly abundant species in all sections. In

the marshes around Sandusky Bay it is more common
perhaps than any other dragonfly during July. Pairs

in copulation were taken July 18, 1896.

Celethemis elisa, Hagen.

Length: of abdomen tf 20-22, 9 19-20; hind wing
c? 27, 9 25.

Colors: male, red, black and yellowish, front red;

fore wings hyaline, base yellowish a point above the

triangle, a spot beyond the nodus, and apex reddish

brown; most of the cross veins along the costal

margin, margined with brown, pterostigma yellowish

to red.

Hind wings hyaline, with an elongated, irregular

patch extending from base of wing to beyond the outer

part of the triangle, a large patch below this not quite

reaching the posterior or anal margin, a patch beyond
nodus, and apex, reddish brown ; the basal foruth of the

wing where not occupied by brown is yellowish, pteros-

tigma and cross veins as in the fore wings. Abdomen
black, superior parts of 3-7, except apex, red.

In the female the front is yellowish, the color at the

base of the hind wings is clearer than in the other sex,

and abdominal segments 2-7 are yellow superiorly;

otherwise like the male.

The form is very common in northern Ohio and has
been taken in the southern part of the state. Differing

from the preceding species, the females are taken much
less commonly than the males.

Celithemis fasciata, Kirby.

Length: of abdomen d 1 23,9 21; hind wing d" 27-28,
9 27.

Male, colors black and yellow. Front ; frons

metallic blue, nasus, rhinarium and labrum yellow in
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some specimens, black in others ; labium yellow at the

sides, black at middle, in one specimen the yellow parts

are olive to brown. There is so much variation in

these parts, that definite statements regarding them
can not be formulated. Thorax in one specimen

yellowish on the sides with two black bands, in

another the yellowish is entirely absent. Fore wings
hyaline, fuscous or black as follows : apex from distal

part of pterostigma; a patch beginning at costa,

nearer the pterostigma than the nodus and extending

backwards half way across the wing; this patch is

narrowed oi nearly divided near its middle, making it

somewhat hour-glass form ; and a patch beginning at

nodus below the subcosta and extending towards the

base of the wing; at some point between nodus and

triangle this patch is divided, sending a superior

branch to base between subcostal and median veins,

and an inferior branch to beyond the inner side of the

triangle between the sectors of the arculus ; a small

patch including the superior part of the triangle con-

nects with the inferior branch and sends a spur

towards the base of the wing between submedian and
postcostal veins. This spur and the superior branch

mentioned above may or may not be interrupted by

clear spaces. In the hind wings the apex and patch

before the pterostigma are as in the fore wings, except

the latter may be entirely divided. Distally the basal

patch may be bounded below by the lower sector of

the arculus or it may send back a process which in

extreme cases reaches the lower sector of the triangle

;

the basal patch, also includes the entire triangle and a

basal process which extends backwards and terminates

on a level with the distal end of the membranule ; in-

cluded within the basal patch is a hyaline patch which

occupies the space between median and submedian
veins to arculus, and the space between median vein

and superior sector of the arculus to a point above the
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outer part of the triangle. In addition the hind wings
have a nearly round spot before the anal angle. The
abdomen is uniform black in all specimens before me,

but I should suppose that in teneral specimens it might
be otherwise.

The female has the extreme apex of all of the wings
hyaline. The extremity of the distal process of the

basal patch in the hind wings is separated from the

main part in one specimen and exists as a separate

spot. The spot before the anal angle is reduced in all

my specimens, and in one specimen is very small. The
front is yellowish and the abdomen has a dorsal band
in the form of triangular spots on segments 2-8

;

various yellow markings are present on the sides of the

abdomen in a teneral specimen but are absent in a
mature specimen.

The species seem to prefer small lakes where the

water is clear. Six specimens were taken in Summit
County along the shores of Silver and Summit Lakes
in June and July. June 23 was the earliest date that

specimens were taken, at this time the females were
teneral, but the males had full colors. Their actions

in the field are like those C. elisa.

LEUCOi;HINIA, Brittinger.

This genus contains only one Ohio species.

The pterostigma is short and broad, not more than
twice as long as broad, the wings are yellowish and
black at base. The species is a common one and like

other members of its family is attracted to strgmant
ponds.

Leucorhinia intacta, Hagen.

Length : of abdomen o
71

23, 9 21 ; hind wing c? 24-26,

? 25.

Male, front white, labrum yellowish, labium black,

brownish on the sides ; rear of eyes black, feet and
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legs black. Front wings black at extreme base, this

color may extend outward a short distance between
subcostal and median veins, and submedian and post-

costal veins, thus forming two basal streaks. Hind
wings black at base, here the color takes the form of a

basal black streak and a basal triangle beneath. The
abdomen is black with a superior yellow spot on the

base of 7. In young specimens a dorsal spot is

present on each of segments 2-7.

The female usually has more or less yellowish on
the basal third of the wings, and the abdomen is

stouter and marked with yellow on the sides as well as

on the dorsum.

A common species.

DIPLAX, Charpentier.

Six Ohio species are included within this genus.

Most of them are seldom seen flying over water
but may be found in profusion in the adjoining marshes
or lowlands. Males and females inhabit the same spot,

and are each taken in nearly equal numbers. They are

characterised while on the wing by their striking red

bodies, which become dull brown in dry specimens.

This red color is not apparent, however when the insect

first emerges, and only comes gradually with increasing

age. Old and worn specimens have lost the bright red

and appear duller in coloration. One or more species

may be found on the wing at any time between June
10, and the middle of October.

I offer the following Key -which is largely taken
from Calvert's work on the genus, as an aid in separa-

ting our species

:

1. Basal half of hind wings yellowish 5
Hind wings with extreme base, or not at all, yellowish 2

2. Expanse over 60 millimeters, an additional carina on abdominal
segment 4 corrupta.

Expanse less than 60 millimeters, no additional carina on 4 3
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3. Male inferior appendage four fifths as long as the superiors; su-

periors with no prominent inferior tooth, but with 4-9 inferior

denticles of which the distal one is the largest; female vulvar
lamina entire vicina.

Male inferior appendage about two thirds as long as the superi-

ors; superiors with a prominent, inferior, median tooth on the

basal side of which are 5-8 denticles; female vulvar lamina
bifid 4

4. Male genital hamule with a little more than its apical third bifid,

posterior branch twice as wide as the anterior, front usually-

pinkish in fully developed specimens rubicundula.

Genital hamule with apical fourth bifid, posterior branch at
least four times wider than internal branch. Front usually
whitish olive in fully developed specimens obtrusa.

5. Male superior appendages with a prominent, inferior, median
tooth; female vulvar lamina bifid at apex assimilata.

Male superior appendages with no prominent inferior tooth, but
with 4-9 inferior denticles of which the distal one is the largest;

female vulvar lamina entire semicincta.

Diplax rubicundula, Say.

Length: of abdomen c? 22-26, ? 22-24; hind wing
o* 25-29, ? 26-28.

Male; front yellowish to reddish, wings hyaline,

extreme base of both pairs yellowish, femora brownish
at base and on the inner side, remainder of legs and feet

black. Abdominal segments 3-10 black on the sides,

and brown beneath. Genital hamules bifid for a little

more than a third of their length, the anterior lobe

longest, a little curved, and acute and tipped with

black at apex; the posterior lobe is nearly triangular

in outline with the apex rounded. Superior append-

ages with a prominent, inferior tooth at middle, bear-

ing on its proximal side about seven teeth. Inferior

appendage reaching nearly two thirds the length of the

superiors and bearing a hook-like tooth on each side

above. From below the inferior appendage is nearly

conical with apex broad and slightly prominent at the

sides.

The female is similar to the male in color and size.

The vulvar lamina is bifid at apex.

This species is abundant from the middle of June to
the first of October.
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Diplax assimilata, Ubler.

Length : of abdomen d 24-25, 9 22-25 ; hind wing

c? 26-29, 9 26-30.

This and the above species vary considerably in

size, and one would expect to find specimens both

larger and smaller than the measurements given.

D. assimilata has been placed as a synonym of

rubicundula by Calvert, but by others it is considered a

distinct species. After a careful study of the anatomy
©f both, I am unable to give any constant character

for their separation except the yellowish coloring of

the basal half of the wings in assimilata.

Toledo July 30, Sandusky July 20, not uncommon
at Columbus.

Diplax obtrusa, Hagen.

Length of abdomen o* 22-25, 9 24 ; hind wing o
71

22-25, 9 23-25.

This species resembles rubicundula so much that it

seems best to give simply the points of difference

between the two species.

Genital hamules of the male with apical fourth

bifid, the branches of the same length
;

posterior

branch at least four times as wide as the internal

branch.

The female is separated from the female of

rubicundula by the vulvar lamina. In the last named
species this is short, rather broad and bifid at the tip.

The two lobes have the appearance of being inflated,

are strongly convex below, and straight above and
terminate rather abruptly ; while in obtrusa the

hamule, although short, and bifid at the apex, is

narrower, the two lobes have an angular appearance,

are only slightly convex below, and each slopen rather

gradually to an acute point at apex. Instead of ap-

pearing inflated, the two lobes rather appear
contracted.
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In both sexes the front is more nearly white than
in rubicundula.

The species is common in all parts of the state.

It begins to fly in July and is most abundant in August
and the first part of September.

Diplax vicina, Hagen.

Length : ol abdomen & 21-23, 9 20-24 ; hind wing
c? 24-25, 9 22-25.

Colors as in rubicundula, yellowish in teneral

specimens, red in fully matured specimens. Male, front

reddish, legs and feet brown or at least not black,

wings hyaline, yellowish at extreme base.

Genital hamules small, bifid for more than half

their length from apex, the two branches of nearly the

same width at base, the anterior one longer, curved

and acutely pointed at apex ; the posterior one widest

near the middle and irregularly rounded at apex. Su-

perior appendages widest half-way between middle and
apex, before the widest point are about five inferior

teeth. Inferior appendage nearly four fifths as long as

the superiors.

Female, vulvar lamina widest behind, distinctly

projecting, hind margin entire.

Taken in all sections of the state, and appears later

in autumn than any other species of the genus. Taken
in copulation Nov. 7, at Columbus.

Diplax semicincta, Say.

Length: of abdomen d" 18-21, 9 17-21; hind wing o*

21-25. c? 20-24.5.

Colors, yellowish in teneral specimens, red in fully

matured specimens. Male, front reddish to yellowish.

Legs at base and inferior side of front femora reddish,

remaining parts blackish. Basal part of front wings,

sometimes to triangle, sometimes to nodus yellowish

;

hind wings, basal half yellowish.
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Genital hamules bifid for apical half, the anterior

branch shorter pointed and slightly hooked at apex,

posterior lobe three times as broad as the anterior,

apex rounded. Superior appendages with about six in-

ferior teeth beyond the middle. Inferior appendage four

fifths as long as the superiors.

Female colored like the male or with yellowish part

of fore wings brighter than in that sex. Vulvar lamina
short, only slightly projecting, posterior margin entire.

Taken at Columbus. Common at Sandusky in

Diplax corrupta, Hagen.

Length : of abdomen c? 26-29, 9 27-28 ; hind wing d
28-30, 9 29-31.

Male, teneral, yellowish ; front yellowish, thorax
with an antehumeral, a narrow humeral, and two
lateral bands terminated below by a bright yellow spot,

graysih. Abdomen yellowish, sides with the ventral

margins of the segments black ; dorsal spots on 8 and
9. Legs, at base, and superior side of femora and
tibise yellow, other parts black. Wings nyaline with
veins and pterostigma yellowish.

The male when fully colored is red. The markings
on the thorax are reduced to the two bright yellow
points or spots on each side. The legs are like those of

the teneral form. The venation of the wings is red-

dish. Genital hamules small, apical third bifid, an-

terior branch short, sickle form and acute at apex

;

posterior branch twice as long, several times as broad,

directed obliquely outwards and backwards, rounded at

apex. Superior appendages 2 m.m. in length, yellow,

with a row of inferior, black denticles which begin

near basal third and extend to where the appendage
begins to narrow; apex tipped with an acute, black

spine. Inferior appendage three fourths as long as

the superiors.



112 DRAGON^LlES OF OHIO.

Female colored like the male, except her front is

lighter, usually yellowish. Vulvar lamina short, most
prominent at the sides.

The large size of this species separates it from
other Ohio members of the genus.

One should observe corrupta in the field for one

season to become thoroughly acquainted with its

variations. If he does not know it in all its stages

to begin with, and if he is eager to obtain the greatest

number of forms possible in a certain locality, he can

easily convince himself that the various colorations

it presents, represents at least three distinct species.

It is common in all parts of the state during July

and August.

PERITHEMIS, Hagen.

In the single species of this genus, the hind wings

are longer than the abdomen. Although very

common around water, it is not conspicuous because

of small size and rather secluded habits. It flies low

and rests a part of the time on water plants or any-

thing that projects above the water. While • its

colors are developing after emergence it may be

found in the fields some distance from water. Males

and females are taken usually in about equal members.

Perithemis domitia, Drury.

Length: of abdomen d 14-15, 9 13-14; hind wing 9

19-20, 9 19-20.

Male, colors yellowish to brown, wings uniform

yellowish or sometimes with a brownish point above

the triangle. Thorax often with two olive, lateral

bands o r with each band represented by a small spot

below the middle ; these thoracic markings may be

obscure or wanting. Abdomen nearly uniform

brown in dry specimens.

Female, front wings with costal margin yellowish

nearly to pterostigma, a patch at nodus extends
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backwards almost to posterior margin, and a much
smaller patch above the outer part of the triangle,

brown ; hind wings with costa and nodal patch as in

the fore wings, but the other patch includes the tri-

angle and is extended backwards nearly to the anal
angle, and sends two branches to base, one between
the subcostal and median veins and another between
submedian and postcostal veins. These markings are

snbject to variation in extent and intensity of color.

Common in all parts of the state from June to

September.

MESOTHEMIS, Hagen.

The single Ohio species of this genus is very
common. The males are most often seen as they fly

over open water a part of the time, the female usually

remain among grass and weeds that grow either in or
near the water; she is very attractive, but her green
color protects her somewhat, and she may fly very

near the collectors feet without being observed. She
oviposits among low plants that grow in the water.

Mesothemis simplicicollis, Say.

Length: of abdomen c? 27-32, 9 29-31; hind wing &
30-33, 9 32-34.

Male, colors black and green. Rear of eyes yellow
marked with brown in such a manner that they appear
chequered. Thorax green, legs black. Both thorax
and abdomen blue pruinose in old males. Superior ap-
pendages yellow, a row of black denticles extending
nearly the whole length of inferior edge. Inferior ap-
pendage brown, four fifths as long as the superiors.

In the female the abdomen is green with distal part
of 4-7 and all of 8 and 9 dark brown above. All the
segments more or less dark brown below. Vulvar
lamina triangular, margin entire.

Abundant throughout the state, from May to
September.
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PACHYDIPLAX, Brauer.

This genus is represented by a single species.

The frons above and vertex are metallic blue, which
character will separate it from related forms. It flies

over shallow water where lilies and other water plants

grow, here the female oviposits. Teneral specimens

may be found a long distance from water.

Pachydiplax longipennis, Burm.

Length: of abdomen c? 20.29, 9 18-24; hind wing
c? 25-33, 9 25-31.

Teneral male, front, labrum and labium yellowish,

margins of mouth brown, frons above and vertex

metallic blue. Thorax with mid-dorsal carina, an ante-

humeral stripe, abbreviated above, an irregular

humeral stripe continued above by a transverse stripe

before the antealar sinus, a wide, lateral stripe beneath

the fore wings, one between the wings and all the post-

erior part of metathorax, yellow ; otherwise brown.

Legs ; coxae, trochanters and inner side of front tibiae,

yellowish; remainder including the feet dark brown.

Wings yellowish at base, otherwise hyaline. Abdomen,
venter and basal part at sides yellowish, dorsum
brownish or blackish usually with a longitudinal row
of yellow dashes on 2-8.

In the fully developed male the abdomen becomes

pruinose and all the markings are obscured, the brown
of the thorax becomes more or less greenish, and the

hind wings have two longitudinal, dark brown, basal

streaks, one between subcosta and median veins, the

other between submedian and postcostal veins; both

reach nearly to arculus. These latter may be present

in teneral males.

The female is colored like the teneral male or pruin-

ose in old specimens, her abdomen is widened posteri-

orly, her wings are yellowish at extreme base and the

hind pair lack the longitudinal stripes.

Common in all parts of the state.
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PREFACE.

AT the 1898 winter meeting of the Ohio State Academy
of Science, Mr. Emerson E. McMillin, already a life

member, through Professor W. R. Lazenby, tendered

the Academy the sum of $250.00 to be expended by the

trustees in furthering original scientific researches in

Ohio. The donor placed no restrictions upon the use of

this fund except to express a desire that, so Jar as possible,

it be used in aiding those who are competent and willing to

give their time, but unable to contribute their expenses while

employed in their researches ; thus giving aid to such inde-

pendent workers as lacked the necessary financial resources.

Among the grants made by the trustees during 1899, from

this fund, were $50.00 each to Professors Tight and Bow-

nocker, and $10.00 to J. H. Todd, M. D., for the purpose of

aiding them in studying the Preglacial Drainage of certain por-

tions of Ohio. From this fund for 1900, Mr. Gerard Fowke
was granted the sum of $25.00, for a similar purpose. The
results from the work prosecuted under these grants are here-

with transmitted as No. 3 of the Series of Special Papers. Mr.

Fowke has kindly consented to prepare an introduction, giv-

ing a short review of work previously done along this line of

research in Ohio. The map facing preface illustrating the pre-

glacial drainage of the entire State, so far as it has been worked

out, has been prepared by Professor Tight.

The expense of publication has also been taken from Mr.

McMillin's research fund, which he has been kind enough to

continue for 1900.

Professor Raymond Osburn was granted $50.00 in 1899 to

aid in the study of the fishes of the State, and a similar sum was
granted him in 1900. The results of Professor Osburn's re-

searches are being prepared for publication and will constitute

No. 4, of this series, and will be issued early in 1901.

F. M. Webster, Chairman,

H. C. Beardslee,

John H. Schaffner,

Trustees Ohio State Academy of Science.





INTRODUCTION.

FOR many years the abandoned water courses in Ohio have

perplexed geologists. Most of them are attributed

to streams in the immediate vicinity. Some, how-

ever, are in such situation that no existing river or creek

could produce them unless very great alterations of level

should take place. Others interlock in a manner which

would require . exceedingly rapid and violent changes in

any stream now found within many miles, if their origin

is to be thus explained. For example, each one of four

ancient valleys located within the limits of Hamilton county,

namely, back of Cincinnati, along Mill creek, at North

Bend, and across the northern and western ends of the

county, is accounted for by assuming that "the Miami river must

have once followed this course." But it would be impossible

for the Miami to excavate them, because all have a greater

depth than the bed of the Ohio river; and the latter could never

have been deeper than it is now, for below the mouth of Mill

creek there is rock bottom. Besides, the Miami could form

them only by accomplishing the improbable feat of eroding

a deep channel and then, without any discoverable reason, de-

serting this course and carving a new one for itself through the

bordering hills.

The same difficulty is encountered when the attempt is made
to connect former and recent stream beds in various other parts

of the State.

The great variation in width of different portions of the

Ohio valley has also awaited explanation. A traveler from Pitts-

burg to Evansville will find the hills on either side alternately

approaching the water and receding from it. In some parts they

are so steep and come so near together, as to form a veritable

gorge; again, level or terraced bottom lands a mile or even

more in width intervene between the shores and the high larids.

Moreover, there is no system or regularity about these changes.

Sometimes there may be observed a gradual increase in width,



° INTRODUCTION.

very slight it is true but still perceptible, the hills presenting
gentle slopes and smooth, rounded outlines; then the valley

begins to narrow, the hills are more sharply outlined, and pres-
ently the stream is running between precipitous walls. At in-

tervals the valley will expand to a width much greater than is to
be found for many miles above or below; and after holding a
practically uniform width for some distance will rapidly contract.

Modifications of this character are usually asserted to be due
to the diversified composition of strata through which the river

makes its way. To the same cause, too, are assigned the fre-

quent abrupt curves, some of them so sharp that the river

seems almost to double back on itself. There are, to be sure,

many degrees of hardness and of solubility in all the rocks
through which the Ohio has cut its channel; and these prop-
erties would certainly be factors in the phenomena ob-

served. But, even where these features are most pronounced,
the rock seems to be tolerably homogeneous in its structure;

and it does not seem reasonable to suppose that inequalities

of this nature would be so capriciously distributed as would have
to be the case were they the only or even the principal cause

of such conditions.

In recent years much thought has been given to these ques-

tions, and some investigations conducted mainly by Prof. Tight
as shown by his article have given us the key to the problem.
It is very easily answered; being simply the fact that prior to

the glacial period the Ohio as a separate stream had no exist-

ence. Its present channel was occupied by a series of discon-

nected water courses, varying in size from small ravines to large

rivers. The expansions in its course are the valleys of the larger

pre-glacial streams ; the abrupt curves and numerous windings
result from the efforts of the stream to find the lowest level in

broken and irregularly eroded country across which it must
seek a path from one valley to another; and the narrows or

gorges mark the places where it broke through the minor water-

sheds that obstructed its progress.

The following pages contain the result of examinations made
within the past two years, under the auspices of the Ohio Acad-
emy of Science. There are some references in the text that
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will inform the reader who< wishes to pursue the subject further,

where to obtain additional information.

Professor Tight whose previous researches have been

largely carried out in the Muskingum and Hocking valleys has

extended his work down the present Ohio valley as far as Man-
chester, in Adams county, where he locates a col which marked

the line of division between the waters flowing east in the present

bed of the Ohio and those flowing west. As some statements

in the present paper can not be understood by those who are

not aware of his discoveries in this region, it may be well to say

that he has demonstrated that Kanawha river in preglacial

times flowed westward from St. Albans, past Guyandotte, to

the Scioto, and followed that valley northward. Into this river

flowed all the creeks and rivulets rising east of the Manchester

col. Beyond Circleville it has not been traced, as the old valley

is obliterated by the drift deposits of the ice-sheet. Some data

are at hand, however, as mentioned in Professor Bownocker's

paper, indicating that it pursued a westerly course and left the

State somewhere about the Celina reservoir.

The history of the Little Miami, as worked out by Professor

Bownocker, is important in that it shows the general tendency

of the drainage of southern Ohio toward the north and west.

This would not be the case unless there was an outlet for the

waters in that direction, such as old Kanawha seems to have

furnished.

The chief value of Doctor Todd's article is to be found in

the evidence which it presents that vast changes following the

advent of the ice-sheet were by no means confined to the imme-
diate region of the Muskingum and the Ohio, but reached to the

borders of the Lakes, thus showing a probable northern out-

let for the waters in that direction also.

The concluding paper treats of the Ohio river from the

point where Professor Tight leaves it. The old waterways in

this section being more plainly marked and less complicated

than they are further east, the labor of deciphering has been less

difficult.

A great field is opened up for those who are to continue

these researches. There is probably not a stream in the State,
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ancient or modern, which has not been more or less modified

by the influences described, even to the extent, in many cases,

of owing its origin to them. The work will be incomplete so

long as any portion of the State remains uncharted. And it

must extend still further before a complete history of the Ohio
river can be written. As yet, we know nothing of the pre-

glacial conditions below Louisville, or of the tributary streams

in southern Indiana and western Kentucky.

It may not be out of place to call attention here to a matter

which seems to have escaped notice heretofore.

The oldest land in Ohio is that along the Cincinnati axis,

in the western part of the State. From here, through three

geological eras, the Upper Silurian, Devonian, and Sub-Car-

boniferous, the slope was toward the southeast; consequently

the surface flow must have been in the same general direction.

It is quite possible that to this epoch are to be assigned the older

erosion planes mentioned by Professor Tight in his present

paper. Not only in Ohio, but in the neighboring States as well,

are to be observed these old levels at an average elevation of

about two hundred feet above the present streams. The sugges-

tion is ventured that these represent drainage lines as they ex-

isted prior to the Appalachian uplift. Such valleys rriust have

formed in the immense length of time during which surface

waters sought the constantly receding ocean that bordered the

swamps of the coal measure period. When these were up-

lifted into mountain ranges, the elevation must have been gen-

eral enough to produce a considerable effect upon the region

to the westward. Otherwise a trough would have resulted be-

tween the land just emerging from the sea and that which had

so long stood above the waves. Had this been the case, it would

seem that the ancient rivers must have turned toward either

the north or the south, and flowed around the island on which

they had their birth. Instead of this, however, we find the

entire drainage of the newly risen country flowing back di-

rectly across the formations whose waste had assisted in building

it up. It is a plausible supposition that the high level valleys

pertain to a pre-Carboniferous drainage toward the southeast;

while some at least, of the narrow and deep valleys cut through
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or along them are features of a reversed drainage, of pre-glacial

age, toward the northwest; and that it is the latter which has

been again reversed and sent off to the southwest by the con-

tinental ice-sheet.

A serious objection, and one which may be fatal to this sug-

gestion, is the great length of time that has elapsed since the Ap-
palachians were formed. This is sufficient for subsequent erosion

to have effaced all inequalities of level which prevailed in the

central valleys at that period. However, minor oscillitations may
have occurred which would preserve or perpetuate the older

valleys.

At any rate, whether any evidence now remains of it. or not,

there must have been a former drainage from western Ohio to-

ward the eastward ; and this drainage must have become reversed

when the Allegheny plateau was raised to a sufficient elevation.

The only escape from such conclusion is in assuming that all the

teachings of our geologists, previous to this time, concerning

the succession of formations, are erroneous. While very many
errors, due to lack of data, have crept into our text-books, the

sequence of geological deposits in this region seems well estab-

lished. If not so early as herein intimated, these high-level val-

leys may still belong to a drainage period antedating either of

those discussed in these papers.

Gerard Fowke.





DRAINAGE MODIFICATIONS IN WASHINGTON AND-
ADJACENT COUNTIES.

By G. W. Tight.

INTRODUCTION.

The study of the region treated of in this paper was under-

taken as the natural out growth of the work previously done im

the surrounding sections. The correlations of the preglacial

drainage in the areas to the east, north and west left this region,

of the lower Muskingum somewhat isolated and very naturally

raised the question as to its preglacial conditions of drainage.

On account of the position which the region occupies, the resto-

ration of the old drainage has a very important bearing on the

interpretations already worked out for the surrounding regions.,

The problem is one which was recognized by Prof. E. B. Andrews
and referred to in the second volume of the Ohio Survey, where-

he says: "The drainage features of the county (Washington)

present some very interesting facts. The Ohio River, Little

Muskingum, Duck Creek ,and the Muskingum all converge

towards a common center, th© last three uniting with the former-

in Marietta township." "The slopes of nearly half a circle find

their lowest point at a common center in Marietta township."

And after a brief description of the stream courses he further-

states : "Thus it will be seen that the county presents a great

variety of surface slopes. In the eastern half of the county the

slope is southwestern and southern, while in the western, i. e.,.

west of the Muskingum, it is chiefly northern and southwestern.

While the general drainage of southeastern Ohio is to the south-

east, the large streams, like the Muskingum and Hocking, flow-

ing in a direction approximately at right angles to the direction;

of the Ohio, yet in Washington county we have almost every

variety of direction." "What originally determined the flow of

streams in these different directions it is impossible now to deter-

mine. In some parts of the state the dip of the strata

determines the direction of drainage, but this can not be

the case to any large extent in Washington county." And
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again : "It is true that the direction of streams is, for lim-

ited distances, determined by the character of the strata of rocks

in which they flow, the softer rocks yielding a passage while the

harder resist. This will explain many of the crooked ways of

our streams which would be otherwise utterly inexplicable. But

this cause could not have determined the general direction of

the streams in Washington 'county."

In Dr. S. P. Hildreth's Geological Report for 1838 he states,

after a brief description of the old valley floors in this region

:

"From the frequency of these flat lands between the headwaters

of the Little Hocking and the south branch of Wolf Creek, it is

quite possible that at some remote period the waters of Wolf
Creek were discharged into the Ohio instead of the Muskingum."

"Great changes, evidently, have been made in the direction of all

our water courses before they found their present levels."

While it is apparent that the earlier geologists partially rec-

ognized the problems presented by the typographic features of

the region and made some observations and deductions there

seems to have been no systematic endeavor to follow up the

study.

As considerable field work, scattered through several years,

"had already been done in the region by the author, it was with

pleasure that he suggested to the trustees of the Ohio State

Academy of Science, upon their request for information con-

cerning the problems in the field of geographic geology of the

state, that this reoion be further studied, with a view to the

more complete correlation of the data in hand and the publica-

tion of a report of the same. By the action of the trustees a

grant was made to the author which enabled him to spend five

weeks in field study. This grant was from the Hon. Emerson

E. McMillin Special Research Fund of the Ohio State Academy
of Science.

The field studies conducted under this grant in connection

with the work previously done have enabled the author to make
what he believes to be a correct solution of the problem of the

preglacial drainage of the region.

While the conclusions reached, as a result of this work,

-seem to be thoroughly established, still the work can be con-
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sidered as only fairly begun and this report is scarcely more-

than a preliminary statement which it is hoped will give a.

general view of the field and serve as a stimulus to more thor-

ough and detailed work. Many interesting and important ques-

tions remain still to be answered by more extended field study.

Some of these are indicated on the accompanying map. It is

not expected but that, here and there, minor modifications of

the results presented may arise, from this more careful and

detailed field study, but the main features of the preglacial

drainage seem to be so thoroughly established as to leave little

room for doubt in regard to the correctness of the general cor-

relations. The matter will be presented very largely in the

order in which it was worked out in the field studies. Some
references will be made to earlier work and observations, but it

is not intended that this shall be in any sense a completed mon-
ograph of the region. Most of the facts presented in the text find

their expression in the accompanying map (Plate I) and illus-

trations in a form which will give to those not familiar with

the region a clearer idea of the results. Much of the detailed

data is purposely omitted from this paper and only such are

given as bear directly on the general conclusions.

The author desires to take this opportunity to express his

thanks to the generous donor of the Special Research Fund for

this practical interest in pure science, and in the Ohio State

Academy of Science, and to the trustees of the fund for their

confidence in his ability to wisely expend the portion allotted

to him. And furthermore, to express the hope that the results

herein presented will prove of sufficient value to warrant this

generosity and confidence.

LOCATION OF THE AREA.

The region under consideration embraces all of Washington
county and parts of all the counties which bound it in both Ohio
and West Virginia. It includes the territory drained by the sec-

tion of the Ohio from New Martinsville, W. Va., to the mouth
of Shade River, Ohio, except that portion of the Muskingum
above the north line of Morgan county, and of the Hocking
above Athens, in Athens county. The section lying north of the
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Ohio River and west of the Muskingum River has received

most attention, as within this area the most important changes

•of drainage have taken place. Only a limited amount of time

"has been given to the section east of the Muskingum, in the

Duck Creek and Little Muskingum basins, so that scarcely more
than a few suggestions are offered concerning the modifications

which have there taken place. The entire area considered lies

:far outside the glacial boundary of Professor G. F. Wright and

the only deposits of glacial material are the gravel trains along

the Ohio, Muskingum and Hocking and a few scattered erratics

which occur at various elevations on the inter-fluvial tracts.

RELATION TO ADJACENT DRAINAGE.

Immediately to the north of this region is a large area now
drained by the Muskingum. The preglacial drainage of- this

northern part of the Muskingum River has already been traced

with considerable detail and the results published in the Bul-

letins of the Scientific Laboratories of Denison University, Vol-

ume VIII, Part 2, page 35 ; Volume IX, Part 2, page 33, and

Volume XI, Article VIII. In these reports it is shown that the

preglacial drainage consisted of a main stream which had its

head in the upper waters of the Tuscarawas and flowed south-

easterly past Dresden, Newark and into the present Scioto basin

near Lockbourne, south of Columbus.

Into this main valley emptied many tributaries. Only three

of these are of especial concern in this connection. They are,

first, the Wills Creek valley which heads directly north of the

Duck Creek basin and extends northward into the Tuscarawas

.above Dresden. This valley has not as yet been studied and

it may be that the present valley is composed of several preglacial

elements. Wills Creek has a' very crooked course and as far

as the data in hand now show, is an aggrading stream. It

presents many interesting features well worthy of more careful

study. Secondly, just west of the Wills Creek basin is

the portion of the Muskingum River from the north Morgan

county line to Dresden. It is shown in the works already

referred to that this section of the Muskingum is reversed and

that in preglacial times there was a col on the Muskingum at
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the north Morgan county line and from this col there was a

small tributary ran northward into the main preglacial axis.

The third section is that of the Jonathan Creek which was

tributary to this reversed Muskingum section at Zanesville.

The headwaters of these northward flowing streams are shown

on the accompanying map (Plate I).

To the east of the region lies the drainage basin of the Mo-
nongahela and upper Ohio. The modifications in this section have

been very great and have been the object of study by many
geologists. A summary of the work done by the earlier stu-

dents, with newly added data, is given by Dr. T. C. Cham-

berlin and Mr. Frank Leverett in the American Journal of Sci-

ence, Volume XLVII, No. 280. According to these authors

there was an old col on the Ohio a little below New Martins-

ville, W. Va. Fishing Creek being the headwaters of the stream

which flowed northward up the present Ohio's course above

New Martinsville into the then northward discharging Monon-
gahela. The region to the west and southwest remains open

to further investigation.

CHARACTER OF THE BOUNDING WATERSHED.

The watershed which surrounds the region is a well marked

topographic feature and quite regular in its general outlines.

It rises to a nearly uniform elevation, being somewhat higher to

the southeast and lower to the northwest. To the southeast

it forms the divide between the tributaries of the Ohio and the

Monongahela. It forms everywhere a high dividing ridge, ex-

cept at the several points where it is cut through by the present

drainage lines. Here the streams have narrow, gorge-like val-

leys and the elevation of the ridge persists surprisingly near to

the stream courses. While the cols crossed by the streams

must have been low they were evidently quite narrow gaps or

else the ridge would show more of a lowering at these points.

Only a small portion of the divide is shown on the map and

this is cut in but two places, i. e., at the north Morgan county

line and below New Martinsville.
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DISTRIBUTION OF THE PRESENT DRAINAGE.

The distribution of the present drainage is shown on the map
(Plate I) in black. The Ohio is the major stream and this

crosses the region in a general southwesterly direction. The
next larger stream is the Muskingum which C the Ohio
on the northern side at Marietta. Next in importance is the

Hocking which enters also on the northern side of the Ohio

and has a general southeastern direction, rather abnormal to

the course of the Ohio.

On the southern side of the Ohio the Little Kanawha enters

at Parkersburg. East of the Little Kanawha lies the consid-

erable basin of Middle Island Creek, which enters the Ohio

just above St. Mary's. To the west and southwest of the Little

Kanawha is the basin of the Big Kanawha. The modifications

which have taken place on the Big Kanawha are discussed by

the author and by Mr. Frank Leverett in the Denison Univer-

sity Bulletin, Volume IX, Part 2, Articles III and IV.

On the northern side of the Ohio and east of the Muskin-

gum are the valleys of the Little Muskingum and Duck Creek,

both tributary to the Ohio a little above the mouth of the Mus-
kingum. West of the Muskingum and between it and the

Hocking is the somewhat branched system of the Little Hocking.

This has two main branches, the North Branch and the East

Branch.

East of the North Branch of the Little Hocking and north of

the Big Hocking is the basin of Federal Creek. This is a very

peculiar stream as it flows in almost a circular course with many
radial tributaries, those on the north side of the circle being

much longer than those on the south side.

South of the lower portion of the Hocking is the Shade

River system with its three main branches, East, Middle and West
Forks.

The only other considerable stream in the region is Wolf
Creek. This rises in northern Morgan county and flows south-

ward and eastward and enters the Muskingum at Beverly. A
short distance above its mouth it receives a tributary of consid-
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erable size, South Fork. This tributary parallels the Muskingum
for many miles but flows in the opposite direction.

It is seen that the present drainage is very much diversified

and abnormal.

"NERAL TOPOGRAPHIC FEATURES.

The topographic features of the region are quite as varied

as its drainage distribution. The present forms, being the

resultant of at least two cycles of erosion, which in many ways

were quite discordant, show every variety of combination of

parts of each cycle. A few miles northwest of Marietta there is

a group of very high points in the ridge which separates the

headwaters of the East Fork of the Little Hocking and the South

Fork of Wolf Creek, from the waters of the Muskingum and

Ohio.

This ridge is the northward continuation of the high ridge

in West Virginia which separates the waters of Middle Island

Creek from those of the Little Kanawha. On a very high por-

tion of this ridge and several miles north of Marietta is located a

large Catholic Church which has a tall spire tipp°H with a gilded

cross. This church serves as a convenient land mark for a radius

of from twenty to thirty miles. A little south of the church on

this same ridge is a high hill, marked on the map (Plate I)

Horizon Hill, for from its summit there is an unobstructed view

in ever)'- direction for many miles. From this elevated point

of view the general surface of the region is seen to rise to the

north, east and south and to sink to the west, in the direction of

down the Ohio and the East Fork of the Little Hocking.

With this general surface configuration all the larger streams

are in general accord and suggest at once that their direction

was largely determined by the slope of the general surface of

the upland plain. From this high elevation the deep, narrow

valleys that traverse the region are lost in perspective and a

very fair picture is obtained of the old features as they existed

before the work of the deeper erosion was accomplished. This

old land surface was a gently rolling plain. The valleys were

very broad Vs in cross section and the ridges and hills were

low. The entire relief of the region ranged between 150-200
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feet. The old slopes were well graded and the angles of slopes

very low. It would have been considered very fair agricultural

lands. A photograph taken from our standpoint gives a good

idea of the features of this old form. The surface is seen now
dotted with farm houses and the cultivated lands of the region

are principally located on this old surface.

On closer inspection it is observed that this rolling surface

is very deeply scarred by an extensive net work of narrow, deep

valleys which are present almost every where over the region;

the principal exception being along the present divide separat-

ing the waters of Wolf Creek from those of the Little Hocking.

The reasons for this notable exception will appear later. In

many places these deep valleys are scarcely more than narrow

gorges. They vary in depth below the old surface from ioo to

250 feet, depending upon their proximity to the larger streams.

Their slopes are so steep that they are rarely cultivated but are

usually covered with timber. They are such a barrier to the

construction of roads that over large areas there are two almost

distinct systems of highways, one the valley roads and the other

the ridge roads. These often parallel each other for many miles

without connection. The valley roads pass over the ridges at the

head water gaps where they are usually crossed by the ridge

roads. There is everywhere a well marked change in the angle

of the slopes between the old surface and the deeper valleys,

indicating very clearly the line between the old erosion cycle

and the more recent. So that the fact that the region has

experienced a very wide spread rejuvenescence is very apparent.

The exceptions to these general features are rather local

and require a more detailed treatment. They are the flat low

lands associated with the present divides and the broad valleys of

the larger streams.

CHARACTERS OF THE OHIO VALLEY.

The Ohio River valley where it enters the region in the vicin-

ity of New Martinsville, is a very narrow gorge.

The bordering hills are very steep, often exposing vertical

cliffs which rise to> the level of the adjacent table land. The river





PLATE II.

....

w

o .^

a a

>>



THE PREGLACIAL DRAINAGE OF OHIO. 19

•can scarcely be said to have a valley in the general usage of

the term, for it is hardly more than a passage way through a

rough and hilly country. The bottoms along the sides of the

stream are very narrow or entirely wanting and the high water

stages of the river wash the talus slopes on both sides of the

river. Figures I and 2 of plate II show some of the features

of this part of the valley.

Passing down the river towards Marietta, the valley be-

comes gradually wider and the bordering hills less high and

abrupt. This is more noticeable where the larger streams enter

the Ohio. There is a sharp bend in the valley at the mouth of

Bull Creek where the river turns north towards Marietta and

again at the mouth of the Muskingum at Marietta where the val-

ley turns again towards the southwest. A little below Marietta

there is a very considerable narrowing of the valley. This is so

apparent that it is quite suggestive that possibly this might be

the location of an old col in the ridge that separates the Middle

Island creek and Little Kanawha basins and which appears so

strongly developed on the north side of the Ohio between the

head waters of east fork of little Hocking and the Muskingum.

A little below Marietta the valley turns to the south as far

as the mouth of the Little Kanawha at Parkersburg. Through-
out this portion the valley is quite broad but still the valley

walls are quite steep and precipitous. In making the

great bend at Parkersvburg the river has cut back the hills

on the West Virginia side so that the valley has ex-

tensive bottoms on the Ohio side. The valley width remains
about constant from Parkersburg to the mouth of the Little

Hocking but it narrows very rapidly from that point to the col

marked on the map above the mouth of the Big Hocking. At
this col the valley is only about three quarters of a mile wide
and vertical cliffs form the valley walls. Below this col the valley

broadens again gradually towards the southwest.

CHARACTERS OF THE MUSKINGUM VALLEY.

The Muskingum River crosses the north Morgan county

line in a very narrow gorge-like valley. The bordering hills

present very steep, often vertical faces to the river and rise from

250 to 350 feet above it.
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Passing southward the valley gradually broadens through

Morgan county and reaches its maximum width, in this sec-

tion, near Roxbury where it bends sharply to the north and be-

comes rapidly narrower and its walls more precipitous until at

the col near the sharp bend to the south (Figure 2, plate III,) the

valley is a narraw gorge. After passing the mouth of Meigs

Creek the valley broadens again to the mouth of Wolf Creek,

at Beverly, from which point it begins to narrow again on pass-

ing further down the stream, until it reaches a minimum at the

point marked col on the map, a short distance above Lowell

(Figure 1, plate III). From Lowell onward to its mouth it in-

creases in size and width until at Marietta the valley is as large

as that of the Ohio itself.

Throughout the course of the valley there are extensive

gravel terraces in the broad and open portions but these are en-

tirely absent in the narrow section above Meigs creek and but

very slightly show in the Lowell narrows. These terraces are

the gravel trains which head far up the Tuscarawas and Lick-

ing in the morainic belts of the glaciated area.

CHARATCERS OF THE LITTLE MUSKINGUM AND DUCK CREEK
VALLEYS.

These valleys have not been studied as carefully as the others

and only their very general features are referred to. The val-

lay of the Little Muskingum is rather narrow throughout its

entire length. It shows a marked tendency to broaden out at

the points where it receives its largest tributaries. It is cut

out of the floor of a broad basin-like valley of the old land

surface. One of its remarkable features is its close parallelism

to the Ohio through its entire length. A view from the divide

which separates the Little Muskingum from the Ohio, (Figure

3, plate II), shows at a glance that the old valley of the Little

Muskingum was very much larger and had reached a more ad-

vanced stage of planation than that of the stream which was

later occupied by the Ohio. A view looking northward from

this divide across the Little Muskingum country is in very strik-

ing contrast to one looking southward across the Ohio.
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The valley of Duck Creek resembles much that of the Little

Muskingum. The lower part of the valley is much broader and

the hills more rounded than in the middle and upper sections.

This lower course has the appearance of recent occupancy by a

larger stream than originally cut the valley. This fact associ-

ated with some of the features farther up the valley suggests

that there have been several modifications of the streams but

they have not been fully worked out and are left with question

marks on the map. The suggestions indicated on the map will

serve as a working formula for further investigation.

CHARACTERS OF THE WOLF CREEK AND 'LITTLE HOCKING VALLEYS.

Wolf Creek heads in northern Morgan county on the divide

which was crossed by the Muskingum when it broke over into

this basin. It flows soutward many miles closely parallel to the

Muskingum, much as the Little Muskingum parallels the Ohio.

Its valley is narrow and deep. It broadens gradually to-

wards the south of the point where it turns eastward when
it narrows rapidly to the col a few miles above its

mouth. Near the mouth of the valley; just above the junc-

tion of its South Fork there is an old deserted ox bow of con-

siderable interest. ^This ox bow seems to have been cut off at

the time the flood waters cut out the col above. The valley is

quite narraw at the cut off, The hill which occupies the center

of the ox bow rises almost as high as the surrounding general

surface. Below the mouth of the South Fork the valley is very

broad and the hills more rolling.

This valley does not seem to have ever been cut down to

the level of the deep channel of the Muskingum. It seems as

though the lime stone stratum which forms the floor of the

valley at its mouth had prevented the valley from becoming well

graded to the level of the deeper channels of the larger streams.

The valley of the South Fork of Wolf Creek is very markedly

different from that of the main creek. Throughout most of its

-length this valley is comparatively broad and open and bounded

by more gently rolling hills. At places the walls are rather

steep but that is the exception, rather than the rule. In the

upper waters the contrast with the head water features of the
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main stream are most striking. The country around the head

waters is rather flat or gently rolling with very deep soils.

Many of the smaller tributaries rise in extensive swamp areas.

These swamp areas often lie on the divide which separates the

waters of Wolf Creek from those of the Little Hocking. The
slope of this divide on the north side which lis drained by the

tributaries of Wolf Creek is much less dissected than the south

slope which is drained by the tributaries of the Little Hocking.

The Little Hocking valley is divided into two' main branches

which are very similar to each other in characters and present

no special modifications from the normal. They are rather nar-

row with moderately steep valley sides. Every where are pres-

ent the marks of the recent rejuvenescence. The valley of the

East Fork occupies much the broader depression in the old land

surface. Several of its tributaries on the north side, like the head

waters of the South Fork of Wolf Creek, rise in the flat tracts

on the same divide. The tributaries on the south side of the

East Fork are all short, as the East Fork, like the Little Mus-
kingum, parallels the Ohio throughout its entire length and is

separated from it by a high ridge but a few miles wide.

CHARACTERS OF THE HOCKING VALLEY BELOW ATHENS.

At Athens there is a large loop in the Hocking River and the

valley is quite broad. Some distance below the city the present

river has crossed an old col. The valley is not as narrow as

might be expected but the presence of the old col is shown by the

vertical cliffs that face the river and the persistency of the old

water shed at its maximum elevation, up to the very walls of the

valley.

Below this col the valley gradually widens and the walls be-

come less precipitous, although they remain quite steep, to> the

bend at Guysville. Below this point, the valley gradually nar-

rows again to the mouth of Federal Creek. Below this the nar-

rowing is much more abrupt and at the point marked col on the

map the valley is a very narrow gorge with vertical rock walls.

There were here several channel ways during the cutting out of

the old col by the present river. Some of these were cut nearly
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to the present level of the river so that the bold rock cliffs and

the numerous deep ravines present very picturesque scenery.

Below this col the valley gradually broadens again and the walls

become less precipitous as far down as Coolville, (plate IV).

Between Coolville and its mouth the river again passes through

a narrows. That the narrows at this point is the site of an old

col is not so evident as in the other cases farther up the river.

CHARACTER OF THE FEDERAL CREEK VALLEY.

A study of this valley was not included under the outline

planned for the work for the Academy, but it soon became evi-

dent, from the field work, that under one of the working hypoth-

eses it might prove to be in the line of discharge of the waters

of the Muskingum, so that its investigation became necessary.

The divide separating the waters of Federal Creek from those

of Wolf Creek and the Little Hocking was carefully examined

for an abandoned valley floor, but none was found. There are

some low cols in the divide which may possibly have been occu-

pied by water during some of the high water stages associated

with the drainage modifications.

The valley of Federal Creek is rather deep and narrow in its

lower portion, but in the section around Amesville is much
broader. All the tributaries on the northern side occupy rather

broad valleys. The effects of the rejuvenescense which are so

marked a feature throughout most of the region are less apparent

in the Federal Creek basin than anywhere else in the entire

region. The data upon which rests the location of the old col

below Amesville are not as satisfactory as could be desired.

The location is made more from the necessities of the case than

from field observations.

CHARACTERS AND DISTRIBUTION OF THE OLD VALLEY FLOORS.

It is very evident that as soon as a 'river deserts any part of

its valley, the abandoned portion will develop at once into a

divide from which the waters will flow each way into the remain-
ing sections of the river. This will be especially true if from
any cause a river course is divided and one portion caused to
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reverse its direction of flow. It therefore becomes a common
characteristic of these abandoned valley floors that they are

located on present divides and it follows that wherever found,

the old streams crossed the present divides at such points.

They will therefore be discussed in connection with the divides

in which they occur. As already mentioned, these flat low lands

associated with the present divides form one of the notable

exceptions to the general topographic features. The most

striking case of this kind is the divide which separates the waters

of Wolf Creek from those of the East Fork of Little Hocking.

In this divide there are three well marked cases and several less

notable ones. Those at Layman, Barlow and Fleming are the

most important. They were the subject of study by Dr. S. P.

Hildreth who wrote as follows in his report of 1838 concerning

the valley at Barlow.

"On Mr. Lawton's farm, in Barlow, township, Wash-

ington county, in the midst of the marl region, is a locality

of fossil fresh-water shells of the genus Unio. They are

imbedded in coarse sand or gravel, cemented by ferruginous

matter. The spot on which they are found has once evidently

been the bed of an ancient lake or pond. It is now a beautiful

valley of a mile or more in width by four miles in length, sur-

rounded bv low hills. On the south side a small branch drains

the superfluous water into the Little Hocking. In digging wells

for domestic use in this tract, beds of sand, gravel and plastic

clay are passed to the depth of thirty feet, containing imbedded

branches of trees, leaves and fragments of wood of recent and

living species. Similar valleys and levels . are found in the

uplands of the western part of the county, lying between the

headwaters of the creeks, and are a kind of table-land. From the

frequency of these flat lands between the headwaters of the Little

Hocking and the south branch of Wolf Creek, it is quite pos-

sible that at some remote period the waters of Wolf Creek were

discharged into the Ohio River instead of the Muskingum.

This opinion is strengthened from the fact that the head branches

of the South Fork now rise within two miles of the Ohio, and

run northerly, parallel with and opposite to the course of the

Muskingum for twelve miles, and joins that river twenty miles
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from its mouth. The remains of its ancient beds would form

pools and ponds of standing water, furnishing fit residences for

the fresh water shells, whose fossil remains are now found there.

Great changes evidently have been made in the direction of all

•our water courses before they found their present levels."

The valley floor at Layman is not quite as large as that at

Barlow, but it did not carry as large a stream. Several fields in

this old valley floor show still, under cultivation, a black valley

soil and the writer was informed by Mr. J. A. Gage, of Layman,

that at one place there is a deep muck from which much decayed

wood has been taken and the waters issuing therefrom have a

very disagreeable odor.

The old floor at Fleming is still smaller than the others and

probably carried a smaller stream. The full depths of the silt

deposits that cover these floors was not determined as all the

wells examined were very shallow. The bordering hills asso-

ciated with these old valleys were very low and well graded and

usually carried very deep soils which they often retain at present,

where not exposed to the erosion of the more recent cycle.

Not directly in this divide but associated with the Wolf

Creek basin is another abandoned valley floor near Watertown.

This floor lies about two miles northeast of the town and about a

mile east of the South Fork of Wolf Creek. Rainbow Creek

heads on this floor. Whether all or only a part of the stream

which occupied this Rainbow Creek valley drained over this

floor is as yet undetermined. If there were other cols on the

Muskingum below Lowell and the reversed Rainbow Creek car-

ried a section of the present Muskingum, they will require very

•careful detailed work to determine, as the erosion of the valley

of the Muskingum has been so great in this portion that almost

every trace of such cols has been lost. There are some indica-

tions in the character of the divides which would seem to locate

one such below the mouth of Bear Run. If this should be cer-

tainly located it would follow that both Cat Run and Bear Run

drained through Rainbow Creek reversed and over the old Water-

town valley floor. The location of this col is not indicated on the

map as it was not considered sufficiently well established.
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In the divide separating- the waters of Wolf Creek from the

Muskingum, just south of Roxbury, there is a very low col

which while it presents few features characteristic of most of the

old valley remnants, still it seems quite certain that it represents

the location of an old abandoned valley. The divide at this

point is so narrow and the amount of erosion of the large streams

on each side is so great (about 150 feet), that nearly all the old

valley characters have been lost from excessive erosion.

In the divide separating the lower waters of the Hocking*

from those of the Little Hocking there is a well preserved valley

floor (Figures 1 and 3, Plate V) which has been sectioned in

several places by the cuts on the Baltimore and Ohio Southwest-

ern railroad. The best section is but a few rods west of Torch

station where the cut is about twenty-five feet deep and very

near the center of the old valley and in the present crest line.

The section shows above the tracks, about fifteen feet of very

fine clay, scattered through which are some small decayed peb-

bles. Except for the absence of foreign material this clay resem-

bles very much a glacial till. No lamination was observed and

it was thought to be a very deep residual soil. Above this clay

is a layer of from two to three feet of river gravel composed

mostly of small material varying from a quarter of an inch to four

inches in size and mostly flattish or lenticular in form. Its local

origin from the carboniferous sandstones and shales is.

very evident. The sandstone pebbles are more nearly equi-

axial than the pebbles of the shales. All of this gravel is.

so thoroughly decayed that good sized pebbles can be easily

crushed between the fingers. The section did not show any

well marked evidence of shingling, but was very certainly

stream-made and stream-laid. Above the gravel is about a foot

of rather red clay soil and above that some six to seven feet of

loess-like silt. The rock is not revealed in the bottom of the cut

so that the exact depth of the filling was not determined. How-
ever it is thought not to be very deep below the railroad track

to the rock, judging from other sections to the east and west,

which do not show so much clay but do cut into the rock. In

some of these cuts the gravel lies directly upon a decayed rock

surface without the thick clav beneath.
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One of these sections about a mile east of Torch shows

about eight feet of a sandy clay graduating into the much de-

cayed underlying rock and overlain with about two feet of gravel

and this with about five to six feet of the loess-like silt.

Both east and west of Torch the old valley floor is deeply

cut by recent erosion into many very picturesque ravines and

gorges. This is especially true on the west. The railroad fol-

lows up one of these ravines from the valley of the Hocking

onto the old valley floor making a grade of about 125 feet in

about two miles. This old floor extends westward to the Hock-

ing and crosses the Hocking valley at Coolville. A cut on tht

pike in the main street_of the village shows a fine section of the

gravels in which the shingling to the southwest is very marked.

From Coolville the old valley is a very conspicuous feature

in the typography as it extends southwestward past Tupper s

Plains (Figure 2, Plate V) and into the basin of Shade River.

Between Coolville and Tupper's Plains the old valley floor is

deeply cut by a small tributary of the Hocking. At the Plains

the old floor forms a part of the divide between this tributary and

the East Fork of Shade River. A few wells sunk in the valley

penetrate from twenty to thirty feet of clay silts to a water bear-

ing sand or gravel layer.

Two other remnants of old valley floors may be referred to,

though somewhat beyond the exact limits of the major topic of

this report. One of these lies between the headwaters of Rush

Run, a tributary of Federal Creek, and the Hocking; the other on

the divide separating the middle fork of Shade River from the

Hocking and about a mile south of Guysville. These are of im-

portance in connection with the drainage changes of Federal

Creek and the lower part of the Hocking below Athens.

RESTORATION OF THE OLD DRAINAGE SYSTEM.

With the general features of the region, the position of the

old eroded cols, which cross the present valleys, and the posi-

tions of the remnants of the old valley floors, thus very briefly

presented, it seems possible to trace with " considerable degree

of certainty the old drainage system. This is represented on the

map in red. This reconstruction is based on many detailed
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observations of elevations and gradients of the old valley floors,

and measurements of valley widths and amounts of erosion,

which it is not possible to present in a sketch of this kind.

It will be seen by a glance at the map (Plate I) that the old

system coincides with the present drainage along most of the

smaller streams. Middle Island Creek and the Little Muskin-

gum were the main headwater branches.

Tributary to Middle Island Creek was a small stream which

headed at the New Martinsville col and flowed along the present

course of the Ohio as far as Newport. The northward deflection

of the old drainage at the mouth of Bull Creek was probably

caused by the great strength of the ridge separating the latter

from the Little Kanawha basin already referred to. Below the

mouth of the Little Muskingum the Duck Creek tributary

entered. This was probably smaller than the stream in the

present Duck Creek valley. The next tributary was that of a

stream which carried the drainage of the section of the Mus-

kingum below Lowell and probably much of that of the head-

waters of the present Duck Creek. The Little Kanawha was

the next stream to enter the main line which followed along the

present Ohio. Just at Parkersburg the Little Kanawha is de-

flected somewhat to the west of its former line of discharge, the

old outlet being blocked with deep clay deposits. Below Park-

ersburg the old stream followed the present Ohio as far as the

mouth of the Little Hocking. Here it received a branch almost,

if not quite, as large as itself. This branch comprised several

elements. The first one on the east was composed of the drain-

age from the head water region of the present South Fork of

Wolf Creek which crossed the old valley floor at Fleming into

the present valley of the East Fork of the Little Hocking. The

middle element was made up of the Meigs Creek, Olive Creek

and Big Run drainage and the section of the Muskingum above

Eowell and below the Meigs Creek col. These waters entered

the mouth of Wolf Creek and followed down the East Fork
reversed and through the old valley at Barlow into the East Fork
of Little Hocking.

The western element included the present basin of Wolf

Creek and that section of the Muskingum between the north
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Morgan county line and the Meigs Creek col. These latter waters

crossed into the Wolf Creek valley through the gap south of Rox-

bury and thence southward through the old valley at Layman
into the Little Hocking.

Below the mouth of the Little Hocking the old stream,

passed through the old valley floor at Torch, crossed the Hock-

ing at Coolville and thence through the old valley at Tupper's

Plains into the basin of Shade River. At Coolville it receives a.

short tributary, along the line of the Hocking which headed at

the col below the mouth of Federal Creek.

Along the line of the present. Middle Fork of Shade River the

old stream received the waters from the section of the Hocking

blow the Athens col, including also those of the Federal Creek

basin. These waters crossed the ridge through the gap south

of Guysville. Concerning the further course of this old river it

may be stated that since the work was completed which forms

the basis of this report, much more field work has been done and.

it is known that the old river passed westward across southern

Ohio and found its way into the Scioto. A more detailed report

is now in preparation covering the entire history of this old

valley. The normal characters of this old system are shown on

the map Plate VI, Avhich presents the old drainage separated

from the present. It is noticeable that this old normal drainage

conforms very closely to the slopes of the old upland surface.

THEORETICAL CONSIDERATIONS.

Within the limits of this paper it is not possible to discuss

at length the probable factors involved in the production of the

modifications of drainage from this old restored system to the

new or present form. However, it may not be out of place to

offer a few suggestions of a theoretical nature with the

hope that they may be helpful in the further study of

the phenomena themselves. The first and most natural

question that arises is, if the restoration, as worked out,

truly represents the conditions of drainage prior to the pres-

ent, what produced the change? The answer to this question

may not be found in the study of so limited a field and the phe-

nomena therein presented. From the work previously done in;
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adjacent regions it appears that the drainage modifications

therein observed were intimately associated with the phenomena
. of the glacial period. The blocking of the northern discharge of

the Monongahela and upper waters of the Ohio by the advancing
ice or its extensive deposits turned the waters of the present

upper Ohio region over the New Martinsville col into this basin.

In a similar way the waters of the Muskingum which originally

discharged westward past Newark and into the Scioto were
deflected southward over the old col on the north Morgan county

line. The conditions in the case of the Hocking are not so

clear and at once suggest that there were other factors present

besides the simple introduction of these large streams at par-

ticular points. For if the waters of the Hocking were set over

the Athens col, due to the damming action of the ice or its

deposits, on some northward flowing stream, it would seem
as though it would have followed down the Middle Fork of

Shade River branch of the old drainage and would not have

. crossed the col below the mouth of Federal Creek. As this

region is far beyond the direct action of the ice and the only

glacial deposits of note are the gravel trains found in the valleys

of the Ohio, Muskingum and Hocking it at once becomes evident

that the modifications wholly within the region must have been

produced in some other way than by the direct action of the ice or

its deposits. Such for example are the modifications of the

lower Muskingum within Washington county. If the waters

which headed at the north Morgan county line col were flowing

over the gap south of Roxbury and through the old valley at

Layman at the time the Muskingum waters first crossed this col

it would seem that the larger stream would have followed the

more direct and open line of the old drainage than to have turned

to the north over the Meigs Creek col and again over the Lowell

col. It seems necessary to assume one of two possible explana-

tions. First, that there was some obstruction to the old direct

line or that the modifications antedate the introduction of the

Muskingum waters and that when the waters came over the

•col they followed the drainage they discovered already estab-

lished, which was practically coincident with the present system.

Of these two explanations the last seems best to fit the facts
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as they appear In this and neighboring districts. If then the

modifications were not produced by the glacial floods which were

poured over the cols into the basin, but antedate the advent of

these larger streams., some modifying cause must be found which

could have produced the changes under the action of the old

drainage itself. The necessary factor seems to be supplied in the

silt deposits which occupy the remnants of the old valleys. These

silts often exceed thirty-five feet in thickness. They must have

been deposited under exceptionaal slack water conditions. It

is believed that their deposition on the floors of the old valleys

so choked up the old drainage that it was compelled to follow

new lines which were often over the low cols in the divides and
that these new lines were well established when the glacial waters

were poured into the basin. The limits of this paper will not

permit the full discussion of the problem, but it is hoped that

sufficient has been said to show the very great interest that is

involved in the study of the geographic geology of the state and

to stimulate further research along these lines by members of the

Ohio State Academy and others.



HISTORY OF THE LITTLE MIAMI RIVER.
By J. A. Bownocker, D. Sc.

The headwaters of the Little Miami river lie on the glacial

plains of western Madison and eastern Clarke counties. The
two chief tributaries, known respectively as the East and North
branches, unite about two miles north of Clifton to form the

Little Miami proper. The valleys of these branches are nar-

row, but increase in width and depth to the south, though noth-

ing but drift is seen until just north of Clifton where the Niag-

ara limestone appears in the bluffs to the west.

At Clifton the river bids adieu to these commonplace sur-

roundings. Flowing directly over the Niagara limestone, it

forms a series of rapids and cascades, and then enters the gorge,,

which is 80 feet deep, but at the narrowest point not more than

one-fourth of that in width. Down stream the gorge widens.

and at the same time the bluffs become less precipitous. Soon
a narrow flood plain appears, and farther down a strip of farm

land is found. At Jacobis mill the valley becomes conspicuous.

The valley from this place to Clifton may be compared to a

greatly elongated V with the apex at Clifton. Everywhere the

bluffs are of limestone, making certain that the gorge and valley

have been cut from rock, and not from drift as above Clifton.

South from Jacobis the valley widens comparatively rap-

idly, owing to the stream having left the hard Niagara limestone

and entered the much more easily eroded Hudson series, con-

sisting of shales and thin bedded limestones. Nowhere below

the north margin of the latter foundation was the stream found

directly on rock, but everywhere on a mantle of drift which is

of variable but usually unknown depth. At Trebines station

a few miles west of Xenia a well located 50 yards from the river

was sunk to a depth of 49 feet without penetrating rock.

At Alpha the valley expands greatly, though the only

tributary there uniting with the Miami is Beaver Creek—

a

very small stream in a very large valley of which more will be said
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hereafter. About one mile south of Alpha the valley again

contracts, there having a width of perhaps one-tenth of a mile.

At this point the valley lies about 75 feet below the top of the

bluffs which are steep and composed of rock. Two miles farther

down, the valley has again expanded and has a width of

one-half mile. From the latter point to Bellbrook there are

several variations in the width of the valley. (These result

largely from the entrance of tributaries and in part from the

irregularities in the deposits of drift, and perhaps also from varia-

tions in the durability of the rock.

Just east of Bellbrook and north of the point at which the

Miami turns abruptly to the east, there is a marked change in the

width of the valley. Here the rock bluffs extend so< close to the

river that the flood plain on one side is only 85 yards wide,

while on the opposite side there is scarcely room for a wagon

road. A cross section of the valley here is shown in the follow-

ing figure.

F/'g./ Cross -Section of'Miami'at Col just above
mouth of Sugar CreeK

Of special interest is the terrace east of the stream. It is

in rock and has a pronounced slope up stream. From this point

the valley widens, rather slowly up stream and rapidly down.

The constriction in the valley and the expansion in both direc-

tions, the terrace sloping up stream, and the abrupt bend in

the river just below, make certain the existence of a col at this

place.

At the point where the Miami bends sharply to the east it

is joined by Sugar creek which, though the smaller stream, flows

through the larger valley. While connecting these two streams

one mile north of this place there is an abandoned valley. The

following: sketch will indicate these relations.
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FIG. 2.

Opposite Bellbrook, Sugar creek flows through a valley

nearly one-half mile wide. From this place it narrows down
stream, reaching the minimum width a few hundred yards before

it unites with the Miami. From this point the valley expands

rapidly in both directions, and here is located another col. On
the east side of this valley is a terrace standing about 70 feet

above the creek.

As already stated there is an abandoned valley connecting

Sugar creek with the little Miami about one mile north of the

point at which the two streams now unite. This abandoned
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valley is about one-half mile wide, and so corresponds to the

present valley of Sugar Creek at Bellbrook. Similarly it har-

monizes with the Miami at the place of junction with that

stream. These relations show plainly that Sugar Creek formerly

flowed through this old valley, and thence northward in the

valley of the present Miami.

The Miami valley below the point of junction with Sugar

creek was occupied by a stream which flowed east to Spring

Valley where it united with another stream which will be dis-

cussed later.

Now the question how was the change from these conditions

to the present produced? The answer is not difficult to find.

It is one of the many changes produced by the great ice-sheet

which formerly covered the northern half of the continent. The

existence of a terminal moraine across the valley at Alpha

shows that the ice front once stood at that place. This effec-

tually blocked the course of the north flowing Sugar creek.

The waters were ponded in front of the ice forming a long and

narrow but deep lake. The waters rose higher and higher until

they overflowed the divides, thus starting the streams in their

present courses. The rapid flowing silt laden waters soon low-

ered the divides thus draining the lake, but not until its bed had

been rapidly silted with drift. After the withdrawal of the

glacier the streams found it easier to continue in their new

channels than they did to clear out the drift deposits and resume

their preglacial courses.

From the point of junction of Sugar creek and the Miami,

the latter flows east to Spring Valley and thence making a sharp

turn runs due south for a few miles. The valley widens until

just opposite Mt. Holly where it is a mile or more in width, not

being exceeded in this respect by any part of the valley except

just above Cincinnati. Everywhere in this section of the river

there is a heavy mantle of drift. About ten years ago a deep well

was sunk at Spring Valley, and according to the best evidence

now obtainable 170 feet of drift were found. This well it should

be noted was on the north side of the valley in the angle made

by the sharp bend in the stream. More recently two deep wells
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were sunk at Waynesville, but these were at the foot of the hills

and only about thirty feet of drift were found.

From the great width opposite Mt. Holly, the valley con-

tracts rapidly to the south. At Waynesville it is only four-

tenths of a mile wide, while at Oregonia 6 miles farther down
it is less than one-fourth mile in width. The valley continues

to contract until a point is reached about three-fourths of a mile

south of Ft. Ancient. At this place, locally known as the "Nar-

rows", the bluffs of limestone extend directly down to the river,

there being scarcely room for the railroad tracks. No rock,,

other than drift, was observed in the channel at this point, nor

could the depth of drift be ascertained.

Below the "Narrows" the valley widens gradually, but does

not become prominent until Morrow is reached. The relations

at the "Narrows" indicate the existence of a col at that place.

At Morow where the river turns abruptly to the west it receives

Todd's Fork, an important tributary from the east, and imme-

diately below the point of junction there is a marked increase in

the width of the valley. This sudden change must be due to

Todd's Fork; and the wide valley below the place of junction,

to the preglacial work of Todd's Fork and not to the much
younger stream, the Little Miami.

From Morrow to South Lebanon the valley continues without

noted change ; but just west of the last named place the river,

making a sharp bend, flows due south, and immediately the valley

begins to narrow. The change is so rapid that just north of

Fosters the valley has become a gorge, there being barely room
for the railroad on one side of the river and the public road on

the other. After retaining this character for a fraction of a mile

the valley widens gradually and continues without abrupt change

for a number of miles to the south. Another col exists at the

narrows immediately north of Fosters.

Now the question—how shall we interpret the drainage phe-

nomena observed from Spring Valley to Fosters? The answer

to this is found in the location of the cols and the character of

the valleys. From the col at Ft. Ancient a stream flowed north

to Spring Valley where it received an important tributary from

the west as already described. From the same col probably a
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small stream flowed south uniting at Morrow with Todd's Fork,

a much larger stream. It is to the controling influence of the

latter that the present Miami makes its abrupt bend at Morrow.

From Morrow the preglacial Todd's Fork continued west to

South Lebanon in the valley now occupied by the Little Miami.

Just west of the last named village a small stream, having its

headwaters near Fosters, flowed north and then northwest

through the present valley of Muddy creek and soon united

with the ancient Todd's Fork, which from South Lebanon flowed

northwest through the valley of Turtle creek, and thence into

the valley of the present Great Miami at Middletown. From
the col at Fosters a stream flowed south through the valley now
occupied by the Little Miami.

The change from these early conditions to the present js not

difficult to explain. The margin of the ice sheet, known as the

early Wisconsin, crossed the old valley just west of South

Lebanon and also the valley of the present Miami between Ore-

gonia and Waynesville. This completely blocked the old courses

of these streams, and, ponding the waters in front of the ice,

formed small lakes. One of these lay between the ice front and

the col near Ft. Ancient. Gradually the waters in this small

lake rose higher and higher until they crossed the col and started

on their southerly course. While this was happening a much
larger lake was forming in the Todd's Fork valley. This lake

extended from the margin of the ice west of South Lebanon up

the valley of Todd'sFork beyond Morrow. These waters rose

until they overflowed the col at Fosters which they soon low-

ered. The level of the waters fell proportionately and soon the

lake disappeared, but not until its bed had been much clogged

with drift. The thickness of the latter is not known. At King's

Mills the shot tower well passed through 62 feet of drift without

reacliing rock. While this bed was being deposited the floor

of the lake near Ft. Ancient was likewise being silted, and the

same is true of the old valley west of Lebanon. The clogging of

the latter was rendered more complete by the moraine which

crosses the valley at that place. When finally the ice withdrew

the preglacial courses which were so filled with drift that the

streams were compelled to continue in their new channels.
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From Fosters south the valley widens fairly regularly to a

short distance below Milford. Everywhere the stream flows

over drift. At Loveland a well 35 feet deep passed through two
thin ledges of limestone, thus showing that the drift at that place

is not deep. Below Loveland the quantity of drift increases.

At Miamisville the gravel forms a terrace 62 feet high on which
the village is located. Just below Camp Denison the Miami has

abandoned its old course, and now occupies a channel farther

east which is separated from its former valley by a knoll of lime-

stone. Just south of this place is the town Milford, which, in

the language of Dr. Orton, "stands on an island of blue lime-

stone" and is surrounded on all sides by deep channels of erosion.

The old valley of the river lies to the north and east of the town.

These changes may be the result of the heavy deposits of drift

which clog the valley in this vicinity.

A mile and one-half south of Milford another marked
change occurs in the character of the valley. At that point

East Fork of the Miami unites with the river, and immediately

there is a decided increase in the width of the Miami valley.

East Fork has in places a valley a mile or more in width, and

lies 200 feet below the general upland. The valley of the Miami
below the mouth of East Fork is comparable with the valley

of the latter, but not with the valley of the Miami above the

point of junction. These relations indicate that the Miami val-

ley below the place of junction is really a continuation of the

valley of East Fork, and that the breadth of the former is really

due to the work of East Fork long before the present Miami
was born. In those early days a tributary whose headwaters

were near Fosters flowed south through the valley of the present

Miami, and united with the waters of East Fork where this

stream now unites with the Miami.

From this place to the junction with the Ohio the Miami
valley is everywhere prominent. At Newton, four miles below

Milford, it is more than a mile in width and it is several times

wider than the Ohio just below the point of junction of the

two rivers. These relations suggest important drainage mod-
ifications in the vicinity of Cincinnati, though it is no part of

the purpose of this article to discuss these.
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Having now traced the several streams from which the

Little Miami was formed, and shown in what manner these

were united to make the present river, let us consider further

those parts of the preglacial streams which are not a part of

the Miami. Let us first return to the mouth of Turtle Creek and

examine that portion of Todds Fork which lies between the

point last named and Middletown. The old valley through

which this stream flowed is very conspicuous, and has long been

known. It was first mapped by Dr. Orton and published with

his article on Warren county in volume three of the Ohio Sur-

vey.
1 The width of the valley varies from about a quarter mile

to more than a mile, the latter width being found near Middle-

town. The valley is so flat that the old canal which extended

from Middletown to Lebanon was without locks. The depth

of drift in the valley is not known. Two wells have been found

in which the rock is reported to have been struck at a depth

of about twenty feet. This shallow depth may be due to an

old island now buried, or more probably to a slab of limestone

having been dropped in the old valley by the ice sheet and then

covered with drift.

Two or three miles west of the mouth of Turtle Creek a

branch valley leaves the main one. This extends north and

east passing the city of Lebanon, where two deep wells only

a few hundred yards apart showed depths of drift of 126 and

256 feet. Just west of this city the wells which supply the place

with water showed only 90 feet of drift, but these were located

at the extreme side of the valley. Beyond Lebanon this old

valley can be followed to the Little Miami with which it unites

a mile or two above Oregonia. The bed of this -section of the

valley, however, is not flat. There is a rapid rise east from

Lebanon to a point about one mile from the Little Miami, where

the valley stands 190 feet above the adjacent river and 65 feet

below the table-land in which the valley is cut. From this place

the valley slopes rapidly to the Miami. The width of the valley

at the summit is between an eighth and a quarter mile. Only

twice in this tributary valley is rock shown in its bed ; once at

1 Geol. Sur. of Ohio, Vol. Ill, p. 382.
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Lebanon where the course of the stream has been changed by

man and only a few hundred feet from where one of the deep

wells was sunk; and the other perhaps a half mile from the

point at which the valley unites with the Little Miami. This

tributary valley may be explained in two ways: (i) It may
have been occupied by two streams, one flowing into that part

of the ancestral Miami which flowed from Ft. Ancient to the

north, and the other to the southwest past Lebanon and thence

into the abandoned channel which constituted a part of the pre-

glacial course of Todd's Fork. These streams must have been so

situated that their headwaters tapped the divide at the same point,

thus producing the present continuous valley. (2) The other

method by which this valley may have been formed was by an

old stream flowing from the present Little Miami past Lebanon
and thence into the main valley farther south. To this theory

there are two objections: (1) The stream occupying the adja-

cent portion of the ancestral Miami flowed north. Under such

conditions it is difficult to understand how there could be such

a cross stream
; (2) the rock in the valley a half mile from the

Miami and above the level of the latter is also against this theory.

Caesar's Creek, which unites with the Miami between

Oregonia and Waynesville, flows through a narrow valley in

its lower course, but two or three miles above its mouth the

valley is at least a half mile wide. The divide between this

stream and the Miami is everywhere of rock except opposite

Mt. Holly where it is very low and composed of drift. In fact

this divide is a part of the Wisconsin moraine which skirts the

east side of the valley at this place. The gorge-like char-

acter of Caeser's Creek near its mouth, the expansion of the

valley a few miles up stream, and the low divide composed of

drift leads to the conclusion that Caesar's Creek is part of the

reversed stream, which once united with the ancestral Miami

opposite Mt. Holly. This interpretation it may be added is in

harmony with the great width of the Miami at the latter point.

Now the question—what became of that branch of the an-

cestral Miami which we have traced as far north as Spring Val-

ley? This question cannot be answered as definitely as we
might wish. But there seems to be only one course possible
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and that was northwest towards Alpha. In any other direction

a wall of limestone is encountered. The territory between Spring

Valley and Alpha was once the margin of a great ice sheet and

when this receded it left a morainic deposit which not only pre-

vented the northward flow of the stream but entirely obscured

the old channel. From Alpha its course is plainer, because

from that place an old valley a mile wide in places can be readily

followed northwest by Osborn where it is crossed by the Mad
river, and thence on past New Carlisle to the Great Miami at

Tippecanoe. The lower part of this old valley is occupied by

a small stream, Beaver Creek, which is insignificant when com-
pared to the valley through which it flows. The other end of

the valley is occupied by Honey Creek, likewise a stream which

grossly misfits its valley.

At two points only was the depth of drift in this old valley

learned. At Osborn there are 207 feet and at New Carlisle 300

feet. Nowhere in the valley was bed rock seen. From these

relations it appears not unreasonable to conclude that the old

stream which has been traced to Spring Valley continued north-

west past Alpha, Osborn and New Carlisle, and reached the

valley of the present Great Miami near Tippecanoe. The
stream could not have continued north far in this valley, how-

ever, for between Troy and Piqua the river flows in a very shal-

low channel on a bed of limestone. Neither could it have

continued west of the Great Miami because there a solid wall

of rock is found. To the suggestion that the stream may
have turned south at Tippecanoe and flowed through the present

valley of the Great Miami there is the objection that the Great

Miami itself is regarded by some as a reversed stream. There

appears then only one course for it to have taken, that is north

along the east side of the Great Miami to just above Piqua

where there is a great expansion of the valley and where the

drift is more than 124 feet deep. But the old river could not

have followed this valley far, because it contracts rapidly and

a few miles up stream flows over rock again. About two miles

north of Piqua there unites with the Miami, Laramie Creek, a

sluggish stream that drains Laramie reservoir situated a few

miles to the northwest. This stream everywhere flows over a
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mantle of drift and in a deep valley cut out of the same material..

The valley is narrow near its outlet but expands up stream,,

and near the station, Dawson, is fully a half mile wide. A
large portion of this valley is undulating, and the irregularities

found suggest that it is an old valley filled, rather than a young

valley cut out of the drift. It seems to the writer that this

valley is preglacial and that the old stream may have flowed

through it to the vicinity of Berlin and there have entered the

buried channel which has been traced to that place.

The channel to which reference has just been made was.

studied during the summer of 1898, and the report published

in the American Geologist for March of the following year.

During the summer of 1899 the work was continued and the

mapping of the valley extended. These channels are shown on

the map which accompanies this report. As may be there

seen, they lie in Champaign, Shelby, Auglaize, Allen and Mercer-

counties, Ohio, and in Adams, Jay, Blackford and Grant coun-

ties, Indiana.

It must be borne in mind that all surface indications of

these channels have been destroyed by the great ice invasions.

So completely have they been filled that the present streams in

places flow at right angles to the preglacial ones. In fact the

course of one of the old channels in eastern Shelby county is.

now the site of a watershed separating the drainage of Lake

Erie from that of the Ohio river.

Our knowledge of the location of these channels is due-

entirely to the driller for oil and gas ; and progress in mapping

these is likewise dependent upon him. All that we can do is-

to patiently follow the drill as it moves from section to section,.

and tabulate the facts which it discloses. Wherever this work-

ceases there also the work of mapping the old channel discon-

tinues. For the facts relating to the greater portion of these

channels reference must be made to the article in the American

Geologist already referred to. It is proper here to discuss such

additions only as have been made since that article was pub-

lished.

Work during the past summer has been along two lines

:

(1) Tracing a tributary of the main channel in Auglaize and
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Allen counties
; (2) following the channel westward in Indiana.

These points will be considered in order. In Washington town-

ship, Auglaize county, Ohio, near the Shelby county line, a well

in section 23 shows 298 feet of drift ; while in section 22 imme-
diately to the west there are 76 feet only. In section 14 due

north from 23 a well showed 300 feet of drift without striking

rock. The depth of drift outside the channel in this locality

cannot be stated since no wells have been drilled there.

In Wapakoneta two wells have been sunk, one on the east

side of the city and the other on the west. The former disclosed

125 feet of drift and the latter 90 feet. One mile north of the

last well 130 feet are found. One and one-half miles northeast

of Wapakoneta in section 16 two wells disclose depths of drift of

398 and 400 feet, with a mile and one-half northwest only 68

feet are found. This shows a drop in the rock floor of 332 feet

in the surface distance just given.

The next point at which the channel is struck is in section

34, Duchouquet township. These wells are near the village of

Cridersville and just south of the Allen county line. Two wells

there disclose depths of drift of 400 and 486 feet; while within a

mile either east or west of these the depth is less than 130 feet.

From Cridersville the channel runs northeast into Perry town-

ship, Allen county. In the northeast corner of section 25 there

are 394 feet of drift, while one-fourth mile due south from this

there are only 166 feet, and one-half mile northwest only 123 feet.

Obviously the channel is here very narrow. To the northeast

in section 20 there are 350 feet, but beyond this the drill dis-

closes no marked variations in depth of drift, and so the channel

could not be followed farther. The apparent shallowing of this

channel to the northeast indicates that the flow of water was to

the southwest.

In German township, Allen county, from three to five miles

northwest of Lima, several comparatively deep drives are found.

In section 15 there are 235 feet; in section 16 there are 262 feet;

in section 8 there are 214 feet. But these depths of drift are inter-

mingled with very much shallower ones, so that their interpre-

tation is not easy. Possibly they may result from several deep
but very narrow canons.
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It may not be improper to say a few words here concerning

the continuation of the channel which was mapped last year

as far as Anna, Shelby county. Southeast from this village no
deep wells have been drilled and so the continuation of the

channel cannot be shown with certainty. It may be recalled,

however that at the town St. Paris, Champaign county, a drill

passed through 530 feet of drift without reaching rock, while

east and west of this place the drift is comparatively shallow.

The distance of St. Paris from Anna is more than 20 miles and

the writer is loth to connect these two points without records

at intermediate places. However south from Anna the drift

shallows and at Sidney the limestone appears in the river bed.

East also from Anna the drift becomes thinner, as is shown by

the deep well at Quincy. While these points are not conclu-

sive they indicate that the channel cannot extend either south

or east from Anna, while the great depth to the southeast indi-

cates that it extends in that direction and that the channel at

St. Paris is a continuation of the one traced as far as Anna.

A few words remain to be said concerning the channel in

Indiana. In the report published a year ago, and to which

reference has already been made, the channel was traced across

Jay and Adams counties into Harrison township, Blackford

county. It enters this township in section 20 and passes through

sections 26, 35, 34 and 33. The maximum depth of drift re-

ported is 430 feet, while outside the channel the drift is very

shallow, not more than 50 feet in places. Near the southwestern

corner of this township the channel curves to the northwest and

enters Washington township, where depths of drift of 438 and

440 feet were found in sections 20 and 17. Many other deep

drives are reported in this locality so that the channel can be

definitely located. Continuing in the northwesterly course the

channel passes from Blackford county and enters Monroe town-

ship, Grant county, where, in the southeast quarter of section

12, 430 feet of drift were found. The channel can be traced

through sections 12, 13, 11, 10, 3 and 4 of this township, and
then through sections 33, 32, 31 and 30 of Van Buren township,

Grant county. In the latter township the depth of drift appears

smaller and according to M. W. Page of the Ohio Oil Com-
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pany does not exceed 300 feet. From this township the channel

enters Washington township and continuing in the northwest-

erly course can be traced to its center, where in the southeast

quarter of section 15, 348 feet of drift are found. Beyond this.,

point the channel cannot be traced at present.



SOME OBSERVATIONS ON THE PREGLACIAL DRAIN-
AGE OF WAYNE AND ADJACENT COUNTIES.

By J. H. Todd, M. D.

In presenting this paper to the Academy I simply wish to

lay before you—for your criticism—the results of careful obser-

vations on the present drainage system of Wayne and associate

counties, together with the relation it sustains to pre-glacial

channels, and to a topography modified by glacial forces.

The associate counties are Medina, Ashland, Richland,

Knox and Holmes; but even parts of these (with all of Holmes)

must be excluded from any associate activity in the initial forces

that determined the pre-glacial drainage lines. Although later,

and before the glacier's advent, they became potent factors in

establishing an outlet for the waters, their hills were not in exist-

ence when the first lines of drainage were cut; and these first

lines are still marked features in our landscape.

These counties rest on the Waverly capping of the north-

east face, or incline, of that island or low mountain chain known
as the "Cincinnati Arch." Here the arch, owing to its hood of

hard Waverly, is least eroded ; and, although in Kentucky it pre-

sents in intaglio, and at Cincinnati only in slight relief, here the

Waverly stands out in bold headlands forming a crescent of

highest hills in the State, which decline rapidly to the bed of

Lake Erie, and show the original topography, scarred by the

original drainage lines.

In studying the Waverly group of rocks in this part of the

Island, I find that they dip away rapidly on the west to the oil

regions, and on the north under the bed of Lake Erie, while

on the east they decline more gradually into the synclinal trough

of the Allegheny coal basin; thus constituting a water-shed in

three directions. Prof. Newberry says (Vol. I Geological Sur-

vey) "It will be noticed that the direction of the drainage streams,

which follow the strike of the strata on either side, indicates

that it once formed a water-shed that gave the initial bearing

to their flow."
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Any one walking as I have walked, from Wooster by Hayes-

. ville and Mansfield to Bellville; and then crossing the profile

from Ashland to Loudonville: will see this fact demonstrated

to convicition.

In the first tramp (Wooster to Belleville) you cross all the

streams that drain the eastern face of the plateau; and the eleva-

tions, as determined by barometer, may be instructive. Wooster

University stands 522 feet above Lake Erie. Killbuck Valley

332, Jefferson, on rock summitt of plateau, 600, the flood plain

of Muddy Fork 432, and the divide between this and the

Jerome Fork 650, while its flood plain is 450. Hayesville,

on the summit of the divide between the Jerome and the Black

Forks, 700, and the flood plain of the Black Fork at Mifflin is

500, the depot at Mansfield 581, and the plateau south of the city

is 800, and above Bellville 900. In the cross section from Ash-
land to Loudonville the divide between the Jerome and the Black

Forks, independent of glacial deposits, is almost a level plane,

with only a gradual descent of rock strata of about 50 feet.

The valleys in which the streams run average about three-

fourths of a mile, and the rock floor averages about 150 feet be-

low the present bed of the streams, while the rivulets and* creeks

that form the streams, start from the rock with the dip of the

rock, and only mar the strike of the strata by erosion as they

proceed.

The above presents a picture of the extreme eastern face

of the plateau, showing the uniformity of elevations between

streams, and the gentle dip of the plateau to the north and east,

as well as the depth to> which it was eroded by pre-glacial streams.

Prof. Newberry further says: "A current from the south swept

the eastern shore of our ancient Atlantis that floated the trunks

of tree-ferns and branches of lepidodendron to Sandusky." This

current gave the initial direction to a pre-glacial stream that,

in after time, carried the waters not only of the Waverly but of

the virgin coal hills as well, to the great channel through the

bed of Lake Erie.

The crescent of the highest hills spoken of, that bound the

elevations, and head the present streams, presents one horn

resting on Medina county, the other on Knox, while the center
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includes the Savannah Lakes in Ashland county. It forms the

rim of a bowl or hydrographic basin, and its pinnacles of highest

hills show as the zig-zag wanderings of a worm fence.

The rivulets and creeks dovetail and intertwine like the

locking of fingers ; while all along the crest are to be found,

between the exposures of native rock, the remains of old lakes,

gravel knolls, cat swamps, sink holes, and millions of boulders,

the largest two lying near Lodi and Ashland, with an estimated

weight of 300 and 350 tons respectively.

The elevations of this rim above Lake Erie are, Wadsworth

700 feet. But Wadsworth is underlaid with coal, and is there-

fore east of our pre-glacial channel, which must run exactly be-

tween the Coal Measure hills and the Waverly capped Island.

Seville is on carboniferous conglomerate, and is situated

west of the valley of the river Styx, which drains the coal fields

north and west of Wadsworth. It is just on the edge of the Coal

Measures, and its elevation is 403 feet above Lake Erie, while

drillings in the vicinity show 300 feet of drift. This makes a

rapid decline of near 606 feet in six miles to the rock bottom

of the Seville valley, and the surface decline continues west into

a broad valley, where we are justified in assuming the same

amount of drift with a lower well head, although no drillings have

been made in the center of the valley.

On the west side of this valley 1^ miles east of Leroy, and

southwest of Chippewa Lake, a drilled well shows 149 feet to

rock, and going north east to a point \\ miles due south of Me-

dina village, and northeast of Chippewa Lake, a drill was sunk

190 feet and no rock was struck, but \ miles north, Waverly rock

was struck at 125 feet. While i\ miles south, rock was struck

in Carboniferous conglomerate at 42 feet, showing a north-

east channel through Chippewa Lake on the edge of the con-

glomerate.

Following this line to a well three miles due east of Medina,

near the head of Rocky river, I find 140 feet of blue clay above

60 feet of white sand; the well was abandoned at 200 feet without

reaching rock, as sand ran up the pipe to water level. This well

head is 180 feet below Medina and it makes the bottom of this

drill hole 133 feet above Lake Erie.
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This is not conclusive, but it shows no rock bottom at a

level lower than Wooster and Orrville, and provides an outlet

for the waters of Wayne county to Rocky river, and thence to

the lake between the Coal Measures and the Waverly.

Ascending from this well to Medina village the elevation is

513 feet above Lake Erie, and crossing the divide between Rocky
and Black rivers I find the surface elevation at Lodi to be only

282 feet; thence up to West Salem the register gives 575; at

Polk 640; above Ashland 650; at Savannah lakes 700; north of

Mansfield 862; and by the registered grades of 892, 912, 932
and 952 I am on the Belleville hills, and ascending to the south

of Independence I find myself on one of the highest pinnacles

in the State, about 1000 feet above Lake Erie.

Note the graded ascent of the crest that divides the waters,

or rather note the descent, and remember that this decline in

elevation means the gradual dip of a plateau, the face of which

presents north and east.

The streams that drain this basin all trend east or southeast,

toward one central axis, and this axis was primarily Prof.

Newberry's current from the south that swept around this head-

land to Sandusky ; and next, during the putting down of the

Coals, the forecasts of these channels supplied fresh water to the

coal marshes in the Allegheny basin: and lastly, after the Coal

Measures were elevated to their present level, the axis channel

became the trough to carry the waters from both the Coal and

Waverly hills to the great pre-glacial river that ran through

what is now the basin of Lake Erie.

This large hydrographic basin is now made up of six smaller

ones; the Clear Fork, Rocky Fork, Black Fork, Jerome Fork,

and Muddy Fork, of the Mohecan river; and the mysterious

basin of Killbuck from Wooster to Burbank, where a glacial

dam breaks its association with Black river, and fills a scallop or

"Water-wier" in the Waverly, below the present surface of

Lake Erie. These streams all run in broad valleys, with flood

plains near a mile wide; they are separated by high table lands

which showed—before the glacier's advent—evenly bedded rock

strata, but now they are crushed like a ship in arctic ice. The
bed and trend of these streams conspire to impress you—not
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so much with their individuality—as that they are parts of a

whole, converging to a common axis of drainage, and this axis

is the trough between the Coal hills and the Waverly from

Loudonville to Lake Erie. The P. F. W. & C. R. R. follows

this trough from Loudonville to Wooster, and its record of levels

will tell us the grade of descent. Mansfield is 578 feet above

the Lake, Lucas 518, Perrysville 433, Loudonville 412, Lakeville

378, Shreve 352 and 'Wooster 342 above Lake Erie, making a de-

cline of 236 feet between Mansfield and Wooster or about 6

feet to the mile.

This old waterway is clearly defined from Loudonville to

Wooster, and from there is easily traced by Orrville and Chip-

pewa Lake to Rocky river ; that portion between Loudonville and

Wooster is bounded by high and rocky hills of Waverly on the

northwest, and Carboniferous conglomerate on the southeast;

and the channel ran the entire distance, exactly between these

too widely different geologic formations. It is filled to varying

depths with gravel, and sand, and clay; its surface presenting a

broad and fertile valley, with soft undulations between kames,

kettle holes, and cranberry marshes.

Its rock floor, however, is of greater interest to the student

of preglacial water ways, and, beginning at Loudonville, a drilled

well shows this rock floor to be 150 feet below the village, mak-

ing our starting point 262 feet above Lake Erie. Next, near the

bridge over Lake Fork, where a preglacial channel comes in

from Mohecanville, the rock floor is determined by the chain of

lakelets that marks its course ; their depth being about 130 feet,

and the surface elevation here being 375 feet gives the rock bot-

tom 245 feet above Lake Erie. Applying the same rule at

Odel's Lake, through which the axial channel passes, I find

rock at 228 feet; and at Big Prairie with a surface elevation of

390 feet, a drilled well shows 176 feet of drift, making the floor

214 feet above Lake Erie.

Near Alligewi (Custaloga) Junction between Big Prairie and

Shreve, where the precursor of the Lake Fork, that tore out a

channel 10 miles long, 1^ miles wide and 400 feet deep—counting

from hill tops—thus creating the "Big Meadow" of the Indian and

the "Big Prairie" of the Pioneer, entered the axial channel by
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Brown's Lake, the surface is very deceiving. The drift seems

piled in without order—now rising into hills 500 feet above the

lake, and resembling a divide, and now sinking to the plains of

the prairie—but a well was drilled here on the plane, at the

Brown farm, to water at 170 feet—no rock encountered—and as

the well head's elevation was 380 feet, it shows the rock floor to

he less than 210 feet above Lake Erie.

Two miles from this, at Shreve, the elevation is 352 feet,

and many wells have been driven to water—the only object

sought—which is found in white sand under blue clay at from

60 to 105 feet. So I am safe in assuming the rock floor to be

less than 200 feet, as the continuance of a channel is unques-

tioned.

Still, if the channel at Shreve should be regarded as a trib-

utary from the coal hills of Holmes county-—and here such a

preglacial channel does come in—it would not modify the facts

given above, nor embarrass my water-way to Wooster, as there

is another way for the waters to proceed. A channel which was

possibly used during the later history of the coal beds, when
changes of level were common, and shiftings of coal into

Waverly, and Waverly back into coal, were frequent, is trace-

able west of the Shreve hills—in which is found a small pocket

of No. 7 coal—and it returns to the axial channel through the pre-

glacial channel at Millbrook.

A very little digging would now turn the Lake Fork into

Killbuck. So little that the A. & W. R. R. were afraid to run

their track from the clay plant in the Big Prairie to Millbrook

through this valley, for their engineer assured them that their

track would be flooded if they cut half a mile through the gravel

barrier that divides the Big Prairie from the Millbrook valley,

as the flood plain of Big Prairie is 150 feet above that of Kill-

buck. This channel will be more fully studied in the future.

On the Troutman farm, near Millbrook, and where the

above old channel comes in, a well was drilled on a gravel knoll

elevated 376 feet, to the depth of 185 feet, but no rock struck;

four furlongs east on the Webb farm, a well was driven to water

at 100 feet and no rock encountered; while two furlongs a little

south of east, and one furlong from the hill, rock was struck at
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40 feet. These drillings were all on Sec. 6, Franklin township,

Wayne county.

It would seem that between Shreve and Wooster, where the

widening channel from Millersburgh enters the axial channel, the

rock floor has been deepened as well as widened and a preglacial

lake, tripod in shape, formed.

The spread of the rugged inclosing hills, the great flood

plane known to the pioneers as the Killbuck swamps, and which

to them became a lake at each "spring flood", all go to prove

this. The basin would be 10 miles long from Wooster to Shreve

and 8 toward Millersburgh, with a width of from 1^ to 3 miles

;

over this plane the Killbuck Creek then crept from hill to hill,

and back again like the doublings of a snake. The Indian

chief, Killbuck, made himself noted by killing a deer with an

arrow from his bow that, on its errand of death, crossed the creek

three times.

One drilling in the center of this lake, i-| miles south of

Wooster, and 5 miles from the cross section wells, with a well

head of 330 feet, shows 185 feet to rock and 480 feet to Berea

sand (which here has a thickness of 27 feet); this makes the rock

bed of the channel only 145 feet above Lake Erie, and to this

must all other levels conform, unless the lake character of a

basin with a deeper bottom than the main channel can be proved.

This brings me to the city of Wooster, and from here to Orrville

I have a rough road to travel, but the preglacial water came

here, and there was but one way for it to go out, and I must

find that way under the high gravel hills between here and

Orrville. On the south of Wooster is Madison Hill, on which

is located the Ohio Experiment Station, with its quarry of elegant

Coal Measure sandstone ; and \\ miles north of it across Apple

Creek valley, on a terrace of which is located South and East

Wooster, Wooster University is planted on a hill of naked

Waverly shale 522 feet above Lake Erie. Madison Hill has

about the same elevation, and between them, but near 200 feet

below them, sparkles the crystal water of Apple Creek. No
drillings have been made in the center of the channel to the

rock floor—so its elevation cannot be proven here—but many
drillings have been made for water, which is found in white sand
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at from 95 to 105 feet. One well was drilled to rock on the

side of the channel, at the foot of College Hill and showed 120

feet to shale ; while six furlong's east, across the Apple Creek,

at the foot of Madison Hill, rock was found at 45 feet and the

channel runs between these two wells.

From this throat at Wooster the axial channel proceeds

almost due east for a distance of 8 miles to a point 2.\ miles

southwest of Orrville, near which the C. A. & C. R. R. enters

and follows it in a northeast direction to Orrville. It is bounded

by the same type of Coal Measure hills on the southeast, and

Waverly on the northwest as at Wooster, but the trough is

filled with drumlins of varying heights. At Honeytown, three

miles east of Wooster, the Apple Creek enters it through a

preglacial channel from the coal hills on the southeast ; but it is

so deflected by glacial debris that it turns on itself and follows the

axial channel back to Wooster and thence to the Killbuck.

Near Honeytown I can give you a better record of rock

floor; one-half mile east of that hamlet on the Mock farm—Sec

7, East Union Tp.—a well was drilled to the depth of 185 feet

and no rock found. The well head has an elevation of 345 feet

and shows the rock floor to be, at most, less than 160 feet above

Lake Erie. In the N. E. \ Sec. 2, East Union Tp., two and

one-fourth miles southwest of Orrville, near the C. A. & C. R. R.,

a well was drilled through sand, gravel, and yellow clay, above

50 feet of blue clay, soft as mud, and the well was abandoned as

hopeless in this "blue soap" at no feet, without striking rock,

while one-half mile away in the S. E. | of same Sec. hard sand

rock was struck at 3 feet, but drilling was continued in the

rock until at the depth of 50 feet a flowing well was struck which

yields ten gallons of pure water per minute. This well was on the

side of the channel. This would seem to throw a little light on

the origin of the many flowing wells about Apple Creek, Shreve,

Fredericksburgh, and along some of the preglacial waterways

of Ashland county.

But I leave this in the satisfaction I feel in being able to

demonstrate a deep preglacial channel under these hills that

connects the axial channel with the broad valley of swamps

that lie north and east of Orrville where it is joined by the out-
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put of the dismal swamps bordering Newman's Creek, which

seems to open—as a wedge—the coal measure hills of Baugh-

man Tp. to drain them.

Of course I Cannot demonstrate the elevations of the rock

floor to these mysterious swamps, for no drillings have been

made in these marshes to their bottom, that I am apprised of;

but no geologist who has examined them has ever doubted the

existence of a preglacial channel here. His only question has

been, "To where does it go?" And I think I can prove to you,

at least by circumstantial evidence, that the channel proceeds

through these swamps north, and after taking in the waters of

the Red Run region, goes northwest diagonally across Milton

Tp. south of Sterling and east of Creston, where, after reversing

or rather doing away with the necessity of a Chippewa Creek, it

took up the waters of Killbuck's head from Wayne Tp. and car-

ried them to Chippewa Lake to be forwarded to Rocky River.

One proof of this is found in the fact that two and one-half

miles southeast of Sterling, in Milton Tp., an Artesian well, in

the line of the channel, has for thirty years filled a three inch

pipe with pure water from a depth of 80 feet, and no rock was

encountered in its drilling. And second, when the A. & G.

W. R. R. was building from Sterling to Creston, some fifty

years ago, a section of the track sank out of sight, went down
in the night to stay, and they had to change the line and use

the wood from an acre of heavy oak timber to steady it in the

new place. The third item of proof is that several wells have

been sunk in the line of the channel east of Creston to 160 feet

and no rock struck. These wells are in valleys some 50 feet

lower than Creston village, as I am informed. I am also in-

formed by a prominenet member of the U. S. Geological Sur-

vey that "a well at Sterling has about 400 feet of drift." I have

been unable to locate this well unless it be one situated about

one mile northwest of Sterling, near the Medina county line,

which reveals great depth of drift, but the exact thickness I

could not secure. Yet enough was secured to demonstrate a

rock floor very nearly on a level with the surface of Lake Erie,

or about the same elevation, as I will show in the Black River
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channel, only 10 miles west, over the horse-back divide at

Lodi.

Such a channel in width and depth, could not have been pro-

duced by drainage from the north, for, it is only 12 miles to the

rock crest above Medina city, and but six miles to the north

and south divide between Chatham and Lafayette townships.

It was on the foot hills of the east face of this divide that

the two wells —noted in the early part of this paper—were drilled

to rock, at the respective depths of 149 and 125 feet; they are

4! miles apart, and, joining them with the Medina city foot hill,

\\ miles north, they mark the eastern extension of the Waverly

as a surface rock, from Le Roy to Medina, a distance of nine

miles. Opposed to this headland of Waverly I find the declin-

ing face of the last projection of the Coal Measures from Sharon

to Seville, where the quarries of Carboniferous conglomerate

are worked from the western face of the hill, and it was between

these diverse and opposing faces that the primitive channel ran

into that of Rocky river.

I must now search for a cause of sufficient magnitude to

convert the drainage system described, into that of the present;

a conversion that has created a new topography for a large part

of the State of Ohio.

When the glacier passed from the soft shale bed it had

plowed out for Lake Erie to lie in, it met two mountainous ob-

stacles of greater, and yet unequal resistance; viz: the Coal

Measure hills and the Waverly plateau, each still rising to the

height of 700 feet, with the pre-glacial channel, over which now
runs the Rocky river exactly between them; seven miles east of

Rocky river, opened the wide mouth of the Cuyahoga, that

drained the northwest face of the Coal Measures: a cross section

of these, from east to west, through the center of Cuyahoga

county shows (according to Prof. Newberry in Vol. I, Geolog-

ical Survey) the pre-glacial bed of Rocky river to be 3 miles wide

and that of the Cuyahoga 4^ miles, with the intervening Coal

Measure projection only 7 miles. Now 14 miles west of Rocky

river comes down across the Waverly the broad trough over

which now flows Black river, and all these wide pre-glacial chan-

nels worn down into the Erie shale, below the Lake's present
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level, making three broad and deep breaches between the prime

obstacles barring the glacier's even progress. Huge as it was

its course was modified.

Striae on the hills of Summit county are directed south-

west, while on the pure Waverly of Richland and Ashland coun-

ties they are southeast; these scorings if projected would meet in

the Killbuck valley. How; could such scorings be produced?

Is it not plain to anyone with operative intelligence, and a mind

unbiased by pre-conceptions, that the broad inclined plane from

Mansfield to Wooster, facing the high range of hills bordering

the Tuscarawas valley from Massillon to Akron, would of neces-

sity influence the ice-front, when a lower plane was there, and

lead you to expect and search for just such glacial scratchings?

Here were two forces acting the one against the other, and to

gether they directed a lob of the glacier that had entered the

inviting depression created by the three open channels across

Cuyahoga ,eastern Lorain, western Summit, Medina and Wayne
counties until it was stranded as a bow on the hard high hills of

Holmes county, just before it reached the continental divide

of the Coal Measures; this bow a little more than subtends

the south front of Wayne county, the bowstring being about

30 miles long, while the central projection is about 8 miles to

Millersburg, with the Killbuck valley as a fixed arrow in the

bent bow,

This lobe of the glacier seems to have become detached

from the main body just where the Coal Measures end below

Loudonville in Ashland county, for the main mountain of ice

slid on south over the smoother face of the Waverly that skirts

the Coal Measures to below Newark, before it was deflected

—

a distance of 40 miles. Now, it was this arrested lobe of the

glacier, that brought the load of material that changed the

entire topography of the hydroghaphic basin described in this

paper; from Cleveland to Millersburg, and from Massillon to

Mansfield, its burden of Life in Death was put down, giving a

new physiognomy and a new physiology to the landscape; and

the remodeled features, with their fresh expressions, made the

face of this valley a thing a beauty to the eye and a blessing to

the nation; the angular hills and gorge-like valleys, were rounded
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up into gentle swells, and smoothed out into graceful undula-

tions, and the food in the "glacier's grist" was so digested and

assimilated that hill and dale rejoiced in verdure unsurpassed,

and there was left as our inheritance, as fine a grazing and wheat-

growing section as the sun shines on.

But our old water-ways were obliterated, filled with drift

to hundreds of feet above their holding, and new drainage

channels must be created ; a few of which, together with their

mode of creation I will attempt to describe. The Clear Fork

of the Mohecan, followed, in part, the old channel to near Perrys-

ville, but was here obstructed in its course to the Black Fork

gorge by drift; the obliterated channel being now distinguished

by two small lakes—or kettle holes between the high gravel

knolls that turned the waters. The deflected stream then

cut a new channel southeast to the Mohecan, its newness be-

ing demonstrated by numerous falls, the most picturesque being

Lyons Falls, where the stream cuts down into the crumbling

red sandstone of the Waverly immediately below the Carbonifer-

ous conglomerate of an outlying coal hill, revealing many and

beautiful casts of fossil. The Black Fork was blocked by rao-

rainic material where the Killbuck lobe of the glacier became

fixed on the Loudonville hills ; but it found a col a mile below the

village, where the diverted Clear Fork rejoined it, and, uniting

their forces they cut a narrow gorge through hills that now stand

425 feet above the rock bottomed and rock banked Mohecan.

Here a mountain of sand stone and shale is cut in two as you

would cut a loaf of bread. The next col is at Lake Fork where,

because their old channel in the Big Prairie was walled up by

a glacial dam now 180 feet high, the Muddy and Jerome Forks

of the Mohecan were compelled to mingle their waters and tear

down a low breach in the hills at Fort Tyler into a gorge 200

feet deep, and 3 miles long, through a divide, to gain—at Roch-

ester a pre-glacial channel coming down from Mohecanville.

This channel of waters—now called Lake Fork—followed
to above Lakeville, where they were again staggered out of their

course by the hill like obstructions of glacial debris that here

Stopped transit in the axial trough, and, they must a second time

cut a way through high conglomerate hills for 7 miles to join
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the new channel of the united Black and Clear Forks, 5 miles:

below Loudonville, and create the Big Mohecan.

We now come to the mysterious Killbuck, the preglaciali

heralds of which entered the axial channel at Wooster, but its.

mystery is explained by the lately discovered fact, that it was not

through its entire course that it so entered pre-glacial times

—

even from the north,— and its channel from the south will be

discussed later.

Late investigation has developed a new feature in the Kill-

buck and Black river valleys, one that throws much light on the

enigma of pre-glacial drainage in this region, and these newly

observed facts make it necessary that I repeat a few salient points,

of my paper, and introduce additional detail.

I must especially recall to your mind the picture of an

island in a Devonian sea; and this island made up of a fold of

Silurian and Devonian rock, capped with deeply eroded Waverly.

The head of this island was near the mouth of the Black river

trough that drained this face of the Waverly; and its sides are

now practically bounded by an imaginary line running through

Norwalk, New Haven, Galion and Mt. Gilead—on the west, and',

on the southeast and northeast, by the Coal Measure conglom-

erate from Independence, by Loudonville, Wooster, Orrville

and Rocky river from head to mouth.

It must be remembered that this island has never been en-

tirely submerged since the elevation of the Waverly. Its surface'

constituted a plateau with only rounded and eroded edges, as

determined by the strike of the strata, while the waters drained

from it—owing to difference in temperature and quality—assisted'

greatly in developing into permanancy a current along its sides.

—from south to north—and around its head. This current was

maintained during the putting down of the Coals and instituted'

the axial channel for all pre-glacial drainage in this region. On:

the west and north we had the progenitors of the Huron, Vermil-

lion, Black and Rocky rivers; on the southeast and east we had"

the initial channels of the Clear, Rocky, Black, Jerome and

Muddy Forks of the Mohecan river, and a portion of Killbuck:

channel, pouring their floods into this common current ; and this,,

through all Carboniferous and subsequent time, until the gla-
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cier's burden blocked the way. What a game of shuttle-cock

must have been played between the debris of their floods, and the

deposits in the coal marshes, from the frequent oscillations of

land and sea during-

this aeon of time; and how this shifting' of

debris and growth must have modified the course of the current

at different times! And when we think of the corrosive influ-

ence of the atmosphere, and the erosiv power of the streams,

we will not wonder at the great width and depth of the main

drainage troughs noted above, nor at the occasional dove-tail-

ings of the Waverly and the Coal Measures conglomerate that

throws a shadow over the course of the mutual outlet for their

waters.

Furthermore, not only was this water way obscured, but

the entire face of the plateau was transmuted. Erosion had so

marred its features, and glacial drift so deformed them, that my
first examination was faulty and I must add to, and explain,

the elevations noted in the early part of the paper. The line of

highest hills there noted marks the present divide between

Lake Erie and the Ohio river, but not the pre-glacial divide

marking the crest of the Waverly. I found it to be south, and

east of this line of hills. Entering Wayne county south of West
Salem, it passes across Congress township about two miles south

of Congress village, and crosses the Killbuck one mile north

of Cedar Valley (now Overton) and entering Wayne township

it intersects a north and south divide from Burbank to Wooster

in such a manner as to almost present the picture of a turkey's

foot, the central toe—the continuance of the continental divide

—

extending across Wayne township to Green and ending at Smith-

ville. The right toe, being represented by a range of hills that

run southeast to Wooster, where Wooster University is located

on the extreme front, 172 feet above the city's square. From
these two points the descent of the Waverly is very rapid until it

disappears under the Coal Measures. The elevations of these

spurs are, above Wooster 640 feet, above Smithville 700 feet,

and the rock is badly crushed. The projection of the third

toe is disgramed by a line of high elevations running from the

heel at Cedar Valley, northeast across Canaan township, and

almost paralleling the middle division of Killbuck valley—to
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east of Burbank—where it was connected with the divide separat-

ing the Black from the Rocky river, and shows that a north

and south pre-glacial divide in the plateau did exist from Me-
dina to Wooster ; and where it was crossed by the continental

divide above Cedar valley, the Killbuck gorge was bisected.

Here the hills banking the Killbuck are less than 80 rods
apart, although nearly 200 feet high, and the stream runs on
a rock bottom.

From this point, and from all the northeast face of Con-
gress Tp. the collected waters were carried into one channel,

that of the Black River, at Lodi, and thence to the Lake. Drilled

wells west of Burbank show 100 feet to rock ; in the Harrisville

swamps 90 feet, and its bottom is studded with innumerable

boulders. Southwest of Lodi rock is found at 120 feet, and

two miles northwest of Lodi on the Little Black River, the

drill passed through 285 feet of drift before reaching rock, and

the well head is 45 feet below Lodi ; two miles north of this,

where the valley is 20 feet lower, no rock was struck at 270
feet, and one mile northeast rock was not reached at 217 feet, but

i| miles east of the line of these wells, with well heads 45 feet

above Lodi, rock was reached at from 200 to 204 feet and the

ascent is very rapid from here to the crest of the divide between
Black and Rocky Rivers, which follows the line between
Chatham and Lafayette townships. Many other wells have

been drilled in this region of which I have the records, but

these are enough to show that the preglacial trough over which
the Black River now winds its torturous course was many feet

lower than the present level of Lake Erie. The next observa-

tion of interest made here is connected with the unique Killbuck,

which now drains the northeast angle formed by the crossing

of the divides near Cedar Valley.

Bisecting this angle was found a preglacial channel passing

northeast through the Jackson swamp to join the axial channel

near Creston. The three heads of the present Killbuck, after

uniting, follow in part this old channel across Canaan Tp. to

its northeast corner and there, turning abruptly west, the stream

cuts its way for seven miles through the divide to the trough
of Black River, where it again turns at an acute angle and pro-



THE PREGLACIAL DRAINAGE OF OHIO. 61

ceeds southeast to Wooster, passing, after traveling 24 miles,

within one mile of the springs that mark its head.

The explanation is this : When the great mass of

morainic material which formed the hills between Creston and

Sterling was piled into, and over the water-way, then as low

as the Lake's present level, of course this channel was oblit-

erated, as well as the one coming from Canaan Tp., now rep-

resented by the head of Killbuck. The dammed up waters of

the Killbuck channel formed a lake at Jackson, and the ob-

structed waters in the axial channel created the larger lake from

Orrville to Easton. Now these lakes must have an outlet,

and the waters of the eastern one, now represented by Orrville

swamps, Chippewa Creek, and the subterranean passage near

Sterling, where fish came up when the railroad went down,

cut its way by a low col in the coal measures at Warwick and

gave birth to the Tuscarawas River.

The other, or Old Hickory Lake, forced a way directly

across the north and south divide, creating a broad and rocky

channel for Killbuck to Burbank, but the Black River trough

was also blocked by a series of kames running east and west

and forming the south border of a Lake imprisoned between

Burbank and Lodi, now known as the Harrisville Swamp. So
the Killbuck waters must search for a new way out, and being

joined by the embarrassed waters of the northeast face of Con-

gress Tp. enough force was generated to cut a narrow path

through the continental divide near Cedar Valley, and so the

Killbuck river was completed and sent on its way to join the

.Tuscarawas at Coshocton.

This completes the preglacial and present drainage of the

northwest half of the hydrographic basin. The southeast half

shows a rim made up of hills as high, and hard, and irregular,

as those on the west and north, but of different material. The
first were of Waverly, while these are composed of all the fac-

tors of the coal measures. Each of the seven numbers of the coals

are represented, while limestone, and sandstone, iron ore,

and chert are found as capstones to the rim of the bowl through
all of Holmes county. The line of the divide starts near Inde-

pendence and Bellville in Richland county, and passes through
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the southwest corner of Hanover Tp, Ashland county, touch-

ing the northeast corner of Knox county, and crosses the Mo-
hican four miles south of its junction with the Clear Fork
and near its union with the Lake Fork. From here it runs north-

east into Knox Tp., Holmes county, and crossing an enig-

matical north and south divide that turns Black Creek to the

east, it continues in a northeast direction across the township

and enters Monroe Tp. at its northwest corner, then bending

southeast it traverses the township nearly midway between Paint

Valley and Welcome, and has for its crest the Blue Stone, of

which the Millersburgh court house is built, and the red sand-

stone known as Killbuck red sand-stone. From here, after

crossing the southwest corner of Hardy Tp. it enters the north

corner of Killbuck Tp. and crossing the Killbuck River 4 miles

below Millersburg, locates a narrowing in the Killbuck channel,

supposed to be a col, just where that stream turns to the south-

west to be joined to the Black Creek. From here this divide

enters in an easterly direction the northwest corner of Mechanic
Tp. and crosses the township in zigzags until it approaches the

northeast corner where it turns abruptly northeast to Santillo

P. O., then east through a stone-quarry region and on to a

point two miles south of Berlin, where it again turns northeast

and passes north of New Carlisle, where a new turn directs it

to the limestone ridge above Weinsburgh. It here leaves the

county of Holmes in worm-fence progression, possibly to Dun-
dee, or in some other way to assimilate with the confining walls

of the mysterious Tuscarawas.

I have not had the privilege of tracing it, nor determining

the location of the col in the Big Sugar Creek, whence the waters

were carried in preglacial times from the Newmans Creek channel
north of Orrville.

But this I have determined, that a spur of the divide passes

from near Weinsburgh by Mt. Eaton to Kidron, inclosing a

territory that sent its waters to Kidron, and thence to the Apple

Creek channel. Along this old water way, Artesian wells

are secured from white.sand at from 75 to 80 feet. This valley

is followed by the new Camp Railroad from Kidron to Honey-
town. It is no easy matter to determine the exact crest of the
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divide, but the character and quality of the earth together with

the strike of the rock strata, determines the trend of the rivulets

that make up the creeks, and the creeks continue in the same
.general course until a ravine has been reached cutting into

strata of lower geologic formation ; here a new direction may
he given, which is again modified by elevation and strike of

strata. Unlike Wayne county, the strike of the strata in

Holmes county is very irregular. We used all these points in

following the line of divide, spending five days between Lou-
•donville, Nashville, Napoleon, Oxford, Millersburgh and

Holmesville, and the prime thing noticed, as 'obscuring the in-

vestigation, was the influence of the glacial moraine on the direc-

tion of the rivulets. The morainic material from Stark to Ash-

land county is abundant on an irregular line from two to four

miles north of the crest of highest hills and gradually thins

out to the crest, creating an intervening border plain where the

rivulets seem to struggle to find a way out, and then,shuddering

back, make crow-feet markings on the summit, or they huddle

together, forming little pools, or they spread out to form peat

swamps, like the notable one north of Berlin where the Ohio
Ground Sloth (Megalonis Jeffersonii) was found.

Any one will recognize these important facts who will crit-

ically examine the line of the terminal moraine as platted by
Prof. G. F. Wright.

I say important because they must be used in questionable

cases, as the Sugar Creek and upper Tuscarawas regions.

This brings me to the preglacial channels that drained the

Carboniferous side of the completed hydrographic basin and

were tributary to the common water way. The first on the west

was a small channel coming in just south of Loudonville and

one mile north of the present confluence of the Clear and Black

forks ; it drained the higher hills of Hanover township and is

crossed by the new bed of the Clear Fork. Drakes Valley from

Nashville to Lakeville marks the line of the second.

The third in order drained the limestone highlands of

Ripley and enters the main channel just west of Shreve. A well

on the D. E. Foltz farm shows 91 feet to water but no rock.

We are now at the south exposure of the Limestone ridge of



64 THE PREGLACIAL DRAINAGE OF OHIO.

Ripley township and all its waters were directed by the dip

of the rock to the Paint Valley channel, which started near

Nashville and enters the Killbuck channel near Holmesville.

The next and principal tributary is the great Killbuck chan-

nel, in which the waters are now reversed. We located the col

in this river 4 miles south of Millersburgh, but later observations

reveal many facts pointing out Oxford as the site of the col,

and that the Black Creek gorge sent its waters to Wooster.

In driving from Nashville to Napoleon by a route west of the

common, T found a range of hills starting from the east and

west divide in Knox township that had not been considered in

the first investigation, and although this discovery does not do

away with the significance of the line of high hills there noted

yet it does constrain me to believe that this divide was sur-

rounded by a range of higher hills, and that the waters of Black

Creek were included by them. This line continues almost par-

allel with the Mohican River to old Fort Fizzle, west of Napo-
leon, and from here is directed to the "Summit Ridge" in Rich-

land township, and only separated from it by a strait so narrow

that it seemed like a col. As the summit ridge is continuous to

Oxford and forms the dividing ridge between Wolf Creek and

Black Creek ; and also because there is a line of high hills on

the south side of Killbuck Valley that connects with, and is

continuous with the line of hills in Killbuck township where I

located the col, I fear that the former location of the col only

noted the crossing of a line of hills, and that the true col was

at Oxford. But leaving this for future investigation, when I

will note the observations by barometer, I return to the sixth

channel, a small one that comes in, between coal hills, two miles

south of Millersburg from a fissure directed to Berlin. The
eighth comes in from Salt Creek township, between Holmes-

ville and the Holmes county infirmary. It is now occupied

in part by Martins Creek. A drilled well here shows 196 feet to

rock. The eighth in order is probably of more importance to

the people of Wayne county than all the others combined, for

it furnishes a series of flowing wells of the purest water. It

drained a large portion of Salt Creek and Paint Creek town-
ships in both Wayne and Holmes counties. I have only traced
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the channel a short distance into Holmes county, where it is

now represented by Dry Run, passing down a fissure between

coal hills southwest of the south branch of Salt Creek, and

entering the Big Salt Creek valley near the tile factory below

Fredericksburgh; here it is joined by a small channel from the

limestone hills of Wayne county. At this point is located the

col in the Big Salt Creek, and from here the stream goes tearing

over a rocky bed and between rock hills to Holmesville five miles

distant. From this col the old channel passes almost due north

to old Edinburgh, where it is joined by the preglacial channel

coming in from Kidron by Apple Creek. It then proceeds in

a northwest direction along the valley of the Apple Creek to

Honeytown where it enters the main channel to the lake by
Orrville.

This valley is one-half mile wide and is filled with drift from

Honeytown to Fredericksburgh and Kidron, and flowing wells

are secured on every farm in its course, except near Honey-
town where the dam in the great channel is complete. The ob-

structing glacial hills rise to 200 feet above the plane and no rock

is found below the flood plane at 185 feet, and Apple Creek is

turned, like the Killbuck at Burbank, almost at right angles

back to Wooster. In all the flowing wells water is found on blue

boulder clay and in white sand. Fredericksburgh wells are

about 100 feet deep, Apple Creek 120 and rock is reached at

Apple Creek at 186 feet.

This completes the description of the channels tributary

to the central channel, as far as the one represented by the Big

Sugar Creek. And here I must call your attention to a feature in

the location of these channels which will be better understood

by referring to the map accompanying this paper, viz., all the

channels that enter the axial channel from the coal measures

enter it through fissures or gorges between coal hills ; and this

fact must help us in determining the original course of the chan-

nels now occupied by Sugar Creek, Newmans Creek, and Chip-

pewa Creek ; the waters now in them trend out, but we think this

evidence shows that in preglacial times they flowed in.

First, as to Sugar Creek, in which the col is not located, it

will be observed that it now passes up a ravine, between coal
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hills, from a point in the axial channel that is more than no
feet below its present bed ; and second, that the rivulets from

the innumerable springs that line its border, through all of

Sugar Creek township to Stark county, have their primal direc-

tion with the strike of the strata, which is contrary to the present

course of the stream.

Now the law of the other channels and coal hill fissures

being applied to this would show the stream to be reversed.

Nearly the same features with the same expressions are found

in Newmans Creek for six miles across Baughman township,

with this addition, the old dismal swamp of which this stream is

the remains was shaped like an Indian arrow head, the point

driven into the coal hills as far as the Stark County line, and

along its sides coal banks facing each other, and all entered by

drifts. The shoulders of the dart on the north and south are rep-

resented by short preglacial channels entering from the hills,

while the stem is pictured by the mouth of the swamp as it

entered the Orrville glacial lake. There is neither coal nor

conglomerate under the swamp, but its margin is marked all

around by conglomerate, and the environing hills are coal from

the base of the dart to its point. The mines on its opposite sides,

across the shaft of the arrow, are but half a mile apart, while ai

the barbs the hills are two miles apart, and the stem at its neck

is half a mile broad, but it widens to near three miles where it

enters the lake. It seems plain that this dismal swamp or

"Shades of Death," as the pioneers called it, marked the line

of a preglacial channel tending north and west.

The direction of the next preglacial channel was north-

west from the coal hills to the axial channel, and is now indicated

by Patton Lake, Fox Lake and Red Run, all located end to

end in the Tamarack swamp, which is a marsh on the side of

a hill.

The next channel, that through which the Chippewa Creek

now flows to form the head of the Tuscarawas River, is from

a scientific point of view the most important of all, for it has of

late been a mooted question where the Chippewa Lake and the

Sterling channels sent their waters in preglacial times.
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The old supposition was that they went out by the Chip-

pewa Creek channel to the Tuscarawas and thence to the Ohio
River. But a later conception sent them by Warwick and New
Portage to the Cuyahoga River and thence to the great Lake
Erie channel, but in both of these the reckoning was made with-

out considering the existence of the axial channel described, or

the force of the Orrville Lake.

My first objection to them is that I have found another

way through which the waters could proceed, and that the Chip-

pewa channel passes over Carboniferous conglomerate that was
once covered with coal. In other words, it shows a breach in

coal hills that is not consistent with their formation, but which

is in accordance with the idea presented above, that the dam-

med up waters of the Orrville Lake selected the point of least

resistance to force their way through their prison walls, viz., the

V-shaped fissure still recognizable in the coal hills on the sides

of this channel. In sections 26 and 25 of Chippewa township

coal mines are operated less than a mile apart with the Chip-

pewa Creek channel between them, making the strait too narrow

for the volume of water to pass. It would be like passing a two-

inch ball through an inch augur-hole. But as it is not the out-

let we are contending for, but only for the general trend of the

main channel between the Waverly and Carboniferous, and its

tributaries from the hills of widely separated geologic periods.

I will wait for further developments before I will change my
present thinking, that these waters went from the Orrville Lake

across the Chippewa channel, receiving it as a tributary from

section 26, through Chippewa Lake to Rocky River and thence

to the great preglacial channel in Lake Erie.



PREGLACIAL DRAINAGE CONDITIONS IN THE
VICINITY OF CINCINNATI.

By Gerard Fowke.

At the winter meeting of the Ohio Academy of Science,

in 1897, I offered a paper upon the above subject. This was

published as a Bulletin of the Scientific Laboratories of Denison

University, in volume XL Recently the opportunity has been

afforded by the Academy, through the McMillan fund, for further

exploration of the region. Some discoveries resulted which con-

siderably modify so much of that article as relates to the section

below Cincinnati.

In order that the reader may arrive at a correct understand-

ing of the matter herein presented, it will be necessary to utilize

such portions of the report already published as refer to the ter-

ritory east of the Great Miami river, and acknowledgment is

hereby made to the Denison University for permission so to do.

The initial point of this part of the Ohio was near Man-

chester, at the col (A). A few miles below, Cabin creek entered,

and at Maysville it was joined by Limestone creek. For dis-

tinction, the name of the latter is given to the stream. At short

intervals below, other tributaries put in, each marked by a large

area of bottom land. Between them the valley is somewhat

narrower. This is because gravels and silt cover the low points

at the junction of the streams, where the combined valleys are

widest. These features continue to the mouth of the Little Mi-

ami. The distance between the hills bordering this tributary is

very much greater than the width of the main valley at any

place above; and the shrunken stream which winds its devious

way from side to side of the included level, seems entirely inade-

quate to the task of carving out such a basin. Immediately be-

low this, at Dayton, Kentucky, opposite the upper end of Cin-

cinnati, the Ohio contracts almost at once to a narrow channel,

very much less than that of the Little Miami. It is evident that

a col (B) at this point formerly deflected the waters of old Lime-

stone to the northward. On passing through this gap, the Ohio
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is seen to flow between extensive bottom lands on which stand

the cities of Cincinnati, Newport and Covington. Here it re-

ceives the Licking from the south and Mill creek from the north;

the latter, like the Little Miami, coming through a valley in

which it seems almost lost as it meanders aimlessly back and

forth. Then the Ohio passes into a very diminished space at

Sedamsville, where it flows on rock bottom. This is the site of

another col (C); and from here the hills gradually recede to

North Bend. Three miles below North Bend was another col

(D) ; a little farther down the Ohio suddenly debouches into a

very broad valley where it receives the Great Miami. Like the

two streams observed above here, the latter seems utterly incom-

petent to the excavation of the trough which it occupies.

This valley holds its width to the mouth of the Kentucky,

varying somewhat from the average in different parts, as it

does elsewhere. One noticeable feature along this stretch is that

nearly all the tributary streams have a direction opposite the

current of the river; that is, in going down the main stream

one is looking toward the sources of those which flow into it.

There are also several abrupt bends ; in these the outer side of the

curve is at the foot of the steep hills or cliffs, while on the other

side are wide bottom lands. At Sugar creek the river makes an

acute turn to the west, which course it holds past Carrolton,

where it receives the Kentucky. From this town it rapidly

narrows until it reaches Madison (E). Here was the last col

above Louisville. The valley contracts until on the Indiana side

the water washes the solid rock, while on the Kentucky side

there is a strip of level land only wide enough to afford room

for a single warehouse.

Two miles below Madison, the river turns again toward the

south through a gorge which gradually expands until it opens

into the basin in which Louisville is situated.

The interpretation of these facts is about as follows

:

When old Limestone was deflected northward by the col

at (B) it entered the depression lying north and east of Cincin-

nati. Here it received a considerable tributary from the east

by way of the present East Fork. The united streams flowed

west, and reached Mill creek valley at the point (G) in the vicin-
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ity of Carthage. A short ravine joined them, from the hills

where the Little Miami discharges, but that river was not then in

existence, being a post-glacial stream.

It will be perceived that when old Limestone turned north-

ward, it was separated from the Licking only by the col at (B).

Between this col and the one at Sedamsville (C) the Licking

flowed north into Mill creek valley where it continued its north-

erly course. Receiving old Limestone at (G) it passed on and

entered the valley of the Great Miami at Hamilton.

From the west side of the col at (C) a ravine extended to

North Bend. The hill behind this village, though apparently

continuous with the blue limestone formations on either side,

is composed of glacial material. This fact was first disclosed

when the railroad which passes through here undertook to make
a tunnel ; it was found that the limestone was absent. Conse-

quently only a cut was needed. This cut is in the lowest part of

the deposit; the higher hills to the eastward are also composed

of drift. This proves that the ravine from (C) formerly turned

to the north at this point, reached the Great Miami valley at

Cleves, and there turned west along the present course of the

river.

The wide valley below the col (D) has an interesting his-

tory. It is continuous from Hamilton to the mouth of the Ken-

tucky river. This fact, in connection with the rapid narrowing

of the Ohio between Carrolton and Madison, together with the

certain evidence of a col at the latter place, proves beyond

question that this ancient bed was eroded by the Kentucky

river. In other words, that stream, instead of following the

present Ohio as it does now, or flowing across Indiana, turned

to the east and north .to join the Licking at Hamilton. There

is no other channel through which it could have gone. The

hills in every other direction, except at the gorge below Madison,

are unbroken. From Lawrenceburg it extended almost due north

through the valley now partially occupied by the Whitewater

and Dry Run, to the point (H). Here it turned east, and at (I)

reached the Great Miami, following that valley to Hamilton.

From Hamilton northward the old river bed is filled with drift

and has not been traced. There can be no doubt, however,
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that it joined old Kanawha north of Dayton—probably in the

neighborhood of Piqua.

The lower part of the Great Miami requires a few words of

explanation. There was a col at (F), just south of the village of

Miami. North of this Taylor's creek flowed north and emptied

into the Kentucky at (I). South of the col (F), a small ravine

joined the creek that flowed through the gap at North Bend, at

a point somewhere near Valley Junction (K).

Having thus traced the former rivers and their tributaries,

and located the cols, so far as they are essential to the problem,

we are in a position to follow the steps by which the Ohio was
established.

The Great Kanawha held its way across Ohio until the

glacier had advanced to that part of its valley which extended

farthest to the northward. For a time the waters may have

skirted the ice-front and recovered their natural channel farther

down ; but presently the valley was completely closed and the

imprisoned waters found no escape until they had reached the

level of the col at Madison (E).

At this stage began the readjustment of drainage channels.

The principal stream at this time was, of course, the Kanawha.

How far it may have extended toward the north or the north-

west, we have no means of knowing; but it was probably first

reached by the glacier at some place west of Ohio. Shut off

by this agent from its natural outlet, it turned back into the old

Kentucky, wherever their confluence may have been; followed

that channel .past Hamilton, Lawrenceburg and Carrolton and

was impounded by the col at Madison (E). If we may judge

from the nearly uniform level of the hills on either side of the

river there, up to the very edge of the cliffs which descend

steeply to the water, this point in the old watershed was but

little lower than any other along the crest. Whatever its eleva-

tion, the Kanawha was compelled to rise to its level. As a

result, a lake was formed which reached well up toward the

headwaters of every stream between the Kentucky river and the

Cumberland mountains on the south and to the eastern part of

Ohio on the north. It had to reach the level not of the bottom

of the gap, but of the highest flood of the torrents which poured
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through the gap. The mythical "Lake Ohio," which is cur-

rently believed to have resulted from a blocking of the Ohio
river by the glacier, would be insignificant by comparison

—

admitting, for the sake of comparison, that it ever existed as so

frequently described. The area of the real lake, created by
the Madison dam, can be ascertained only by carrying the level

at which it stood at its outlet, up the Kentucky, Great Miami,

Licking, Big Sandy, Kanawha, and across central Ohio toward

the headwaters of the Tuscarawas. Until this level is ascer-

tained we cannot know how much of the country was sub-

merged, or how many of the existing high areas were drowned.

Neither have we any means at present of knowing how long

these conditions prevailed. They may have lasted until the

col had worn low enough to drain off most of the accumulated

water. On the other hand, the advancing ice may have pushed

this water in front of it, and maintained a constantly diminishing

lake until its most southern limit was reached. If we may sup-

pose the former supposition to be the correct one, then a new
river was established ; following the Kanawha as far as the

mouth of the Licking-Kentucky, and that stream, reversed,

from there toward the south and west.

In time, the encroaching ice covered the site of its junction

with these two rivers, and Kanawha was again deprived of an

outlet. A second lake was formed, including the basin of the

Kanawha and all its tributaries east of the Licking. It in-

creased in area and depth until it surmounted the col at (A)

;

flowing over this divide, its waters would follow old Limestone

to its junction with the Licking at the point (G), thence north

to Hamilton, and so find their way to the Kentucky.

The glacier reached Hamilton, and for the third time a lake

was formed. Both Kanawha and Licking were now shut off;

the water rose over the col at (C). The Kanawha reached this

by following old Limestone as before to (G), and thence down
the Mill creek valley. Pushing through the gap at North Bend,

and past Cleves, they reached the Kentucky along the bed now
occupied by the Great Miami below that village.

When the ice came to the hills about Cincinnati, the mouth

of old Limestone at (G) was obliterated, and for the fourth time
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Kanawha was backed up into a lake which rose until it over-

flowed the col at (B). Joining Licking again, the two followed

their last channel as far as North Bend and probably out past

CIeves ; but there is a possibility that before the col at (B) was

removed the ice had advanced far enough to reach the hill below

North Bend and obstruct that outlet. In this case the new lake

would have included Licking as well as Kanawha, and had to rise

to the level of the col at (D) before it could have begun to

drain off. If, however, the col at (B) was worn down in time

for the water above it to escape past Cleves, then, when the ice

had advanced across the valley below Cleves, a fifth lake covered

the upper Ohio valley before the col at (D) was eroded and.

the present drainage to the mouth of the Great Miami establishd.

It is possible there was still a sixth lake, though if so it was of

less extent and shorter duration than any of the others, and

was due to a projection or loop of the glacier pushing out of

Miami valley as a dam to the new Ohio—which name is now
applicable to the river for the first time—until its waters broke

through a ravine back of Petersburg, Kentucky. The depres-

sion thus formed is usually spoken of as "an abandoned chan-

nel of the Ohio," but it was occupied only while torrents from

melting ice were far above existing flood plains. It furnishes

about the only evidence, by the way, that the glacier ever

reached the Kentucky hills.

The theory advanced here in regard to the succession of

glacial lakes is based entirely on the assumption that the col at

Madison (E) was broken down sufficiently to drain the first one

formed, and upon the further assumption that the ice reached

each necessary point for the formation of a lake, in the order

here given. There seems to be no doubt regarding the first

and most extensive one ; the existence of the others depends

upon the strength of the col at (E) and the relative periods of

time at which the subsidiary streams were blocked. It is not

necessary to presume a constant forward motion of the glacier;

its advance may have been frequently interrupted, or there may
even have been an occasional recession without in the least

invalidating the argument. The effect would be the same im

the end, whether there was a continuous progressive motion, or~
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an intermittent action. Even if there was more than one glacial

period, the sequence of events would not be greatly different

from the series here described. The work was begun by the

one which first blocked the Kanawha, and was completed by
the one* which extended farthest south.

When the ice retreated, the drift which it left behind shut

the rivers and creeks off from their former ways, and they were

left as we now find them. The channel of old Limestone has

been partially taken possession of by the Little Miami and its

East Fork ; the part between these streams and its former mouth
at (G) is deserted. Licking turns west at Covington, and its

ancient valley from Cincinnati to Hamilton has been pre-

empted by the insignificant Mill creek. The Whitewater, a

post-glacial stream, and the mouth of the Great Miami use a

fragment of the old Kentucky river valley in Ohio, but the part

between (I) and (H) is abandoned. The Miami utilizes that

portion of its channel between Hamilton and the point (I), where
Taylor's creek formerly emptied; but the immense gravel de-

posits which were left here deflected the new river toward the

east. It followed a small ravine for a short distance, then broke

over a low place in the divide between this ravine and Taylor's

creek, filled the latter to the col (F), tore this out, and at Cleves

fell into the creek which came through the hill at North Bend

;

it went with that creek to the drift filled valley of the old Ken-
tucky near Valley Junction, through which it has eroded its

devious way to the Ohio.

A large creek entered the old Kentucky at the town of

Harrison ; the Whitewater crossed this to reach the ancient

valley, leaving an island of Silurian rock between the former and
recent beds, just as the Great Miami did at the gravel deposits
at (I).

The old streams herein described flowed through valleys

which were eroded to a considerable d'epth below the waters

which now go through them. While the new channels were

forming the old ones were being filled with sediments of mud-
laden torrents and debris from masses of floating ice. The
streams of today have not had time to clear out these

deposits, so they remain as the bottom lands on either side of
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the river. As such they must continue to exist until a greater

elevation above sea level of the interior region permits the Ohio

and Mississippi to scour their channels deeper than the present

grade lines will allow them to do.

The extensive drift deposits south of Cincinnati have not

yet been accounted for in a satisfactory manner. Professor

Wright says that the great masses of conglomerate two- miles

below Aurora, Indiana, are the terminal moraine. Only a casual

inspection is needed to show that this assertion is entirely un-

founded. There are similar deposits farther down, and at a much
greater altitude, which he has overlooked, or at least not

mentioned. A careful examination of this entire territory is

required in order to determine the limit of the ice sheet ; to

ascertain what part it may have taken in the surface changes

below Lawrenceburg to estimate the relative elevation of the

hills at Madison and those where these deposits are found ; and

to discover the probable causes which led to the gravel deposits

upon the high lands in Boone county, Kentucky.
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THE FISHES OF OHIO.

An Authenticated List, with Especial Reference to Occurrence

and Distribution.

INTRODUCTION.

THE purpose of this work is to bring together the results of

the investigations on the fishes of Ohio, which have from
time to time been made in various localities within the

state, and to compile an authenticated list of the fishes of

Ohio, which shall include only such species as have been defin-

itely reported for the state by some collector. An attempt has
also been made to show the distribution in the state, of each

species, by citing all the records of occurrence which could be
obtained. The results show that many species are so widely dis-

tributed and so abundant that they have been taken by every

collector in the state ; some are widely distributed, but nowhere
common ; others have been taken commonly in one or two locali-

ties, but not elsewhere ; and still others are so rare that onlyr

single individuals have been recorded.

Before proceeding with the list it may be of interest to glance

at the work of some of the collectors of Ohio fishes, as shown by
their publications.

The work in the Ohio Valley was begun by C. S. Rafinesque,

in a paper dated at Louisville, Kentucky, July 20, 181 8. This

paper was followed by a number of others in rapid succession,

and in December, 1819, to November, 1820, Rafinesque pub-
lished in a series of articles in the '

' Western Review and Miscel-

laneous Magazine," his " Ichthyologia Ohiensis," which, as Dr.,

Call says, " laid the literary foundation of American Ichthyologi-

cal Science." As Rafinesque' s paper covered the Ohio River

System, it is not definitely known how many species he took

within the limits of Ohio, but he mentions about twenty-five
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species as occurring in the streams of the state, Muskingum,

Hocking and Miami Rivers and the Ohio River '

' as far as Pitts-

burgh." Rafinesque makes mention of one hundred and eleven

species as occurring in the Ohio and its tributaries, but of this

number, as Dr. Jordan says, " upwards of forty-three are either

spurious or redundant." Of the one hundred and thirty-four

native species now recorded for Ohio, Rafinesque described thirty-

four. Further comment on Rafinesque' s work is unnecessary, as

it has been reviewed by various later writers, especially by Dr.

Jordan. Dr. R. E. Call has recently published an edition of

the Ichthyologia Ohiensis in the original text, accompanied by a

biographical sketch.

The first paper to appear, dealing entirely with the fishes of

the state, was that by Dr. Jared P. Kirtland, published in the

Second Annual Report of the Geological Survey of Ohio, and

bearing date of November i, 1838, at Cincinnati. In this paper

Dr. Kirtland gave a list of seventy-two species belonging to Ohio.

Of this number, at least twelve are redundant. In the '

' Family

Visitor," of 1850, however, Kirtland gave a corrected list, in

which seven doubtful species of his former list were omitted, and

two other species added, thus reducing his list to sixty-seven

species, of which number at least sixty-one are good. Kirtland

published other papers on Ohio fishes, his most important work

being " Descriptions of the Fishes of Lake Erie, the Ohio River

and their Tributaries," which appeared in the "Boston Journal

of Natural History," as a serial, in 1840-46. Eight species of

our present list were described by Dr. Kirtland, and his careful

work resulted in man}' valuable contributions to ichthyological

knowledge.

The next work of importance on Ohio fishes was that of Mr.

John H. Klippart, of the State Fish Commission, published in

the first and second annual reports of the commission. The first

report, for the years 1875-76, contains descriptions of twenty-five

species " copied and arranged from the manuscript of Prof. D. S.

Jordan, by his assistant, Chas. H. Gilbert," with comments and

notes by Klippart, and with plates of nineteen species drawn by

Miss Josephine Klippart. The same report also contains a list of

one hundred and eighty-five species of fishes " supposed to occur
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in Indiana, and therefore in Ohio." In regard to this, Klippart

remarks, " Messrs. Jordan and Gilbert's Catalogue of the Fishes

of Indiana is here given, under the belief that the same species of

fishes found in Indiana south of the watershed may be found in

the waters of Ohio." The list contains many species not recorded

for Ohio after the lapse of a quarter of a century, and some that,

owing to peculiarities of distribution, probably never will be

taken. The second report contains descriptions of twenty-four

species " arranged from manuscript of Prof. D. S. Jordan, by his

assistant, Mr. Ernest Copeland," with plates of sixteen species.

As a whole the reports contain much that is good.

By far the most important paper on Ohio fishes is that by

Prof. David Starr Jordan, published in the fourth volume of the

Report on the Geology of Ohio, entitled a " Report on the Pishes

of Ohio," and bearing date of December 10, 1878. Dr. Jordan

was at that time connected with Butler University, in Indiana,

and his services in the preparation of the report were engaged by

Prof. J. S. Newberry, the State Geologist of Ohio. This report

contains, besides the synonymy and many valuable notes in regard

to habits, careful descriptions of a hundred and sixty-five species

of fishes supposed to occur in Ohio. Of this number, nine have

.since proved to be redundant, while three others have been

reduced to varietal rank. Of the remaining number described,

more than fifty had not at that time been taken within the limits

of the state, but were included because their range was such as

made their occurrence within the state probable. Many of these

have since been noted, but at the time of publication of Jordan's

Report only about one hundred species had been recorded for the

state.

Following Jordan's Report, in more recent years have

appeared a number of papers dealing with investigations more

local in their nature, but all contributing materially to our knowl-

edge of the occurrence and distribution of Ohio species. The
first of these of which I have any knowledge, appeared in the

Journal of the Cincinnati Society of Natural History, for July-

October, 1888, under the title, " Contributions to the Ichthyology

of Ohio, No. 1," by Dr. J. A. Henshall, and gave a list, with

occurrence notes, of seventy species noted in Hamilton County.
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This was followed in January, 1889, by a second paper, more
general in its nature, adding forty species noted at various points
in the state, and making a state list of a hundred and ten species

noted by himself. Localities were given for all the species

mentioned.

In 1892 appeared " A Descriptive List of the fishes of Lorain
County, Ohio," as "Laboratory Bulletin No. 2," of Oberlin

College, by Mr. L. M. McCormick. This list includes eighty-

eight species
'

' resting upon specimens preserved in the museum, '

'

with brief descriptions, and notes on occurrence and habits, and
with plates of eighteen species.

In 1893, Dr. Philip H. Kirsch, at that time Fish Commis-
sioner of Indiana, investigated the Maumee River and its tribu-

taries, under the direction of the U. S. Commission of Fish and
Fisheries. Kirsch' s paper, " Report upon Investigations in the

Maumee River Basin During the Summer of 1893 " (Bull. U. S.

Fish Com., 1894), includes a list of eighty-seven species of fishes,

with descriptions of the streams and lakes of the system, and
many interesting notes. The report includes the unpublished

notes of a small collection of fishes made in Defiance County by
Prof. S. E. Meek, in 1887. Although the investigations covered

portions of the Maumee Basin in Indiana and Michigan as well as

in Ohio, the occurrences for each locality are definitely noted,

and eighty-two of the eighty-seven species mentioned by Kirsch

are recorded for localities in Ohio.

In the summer of 1897, Mr - B. B. Williamson and the writer

investigated the streams of Franklin County, and published the

results in a paper entitled '

' A List of the Fishes of Franklin

County, Ohio, with a description of a new species of Etheostoma,

by R. C. Osburn and E. B. Williamson " (Sixth Annual Proceed-

ings of the Ohio State Academy of Science, 1898). The list

includes sixty-nine species, with occurrence notes, and some color

notes on the rarer species, together with many breeding dates,

and a table showing distribution.

A somewhat similar investigation was carried on in the sum-
mer of 1898, by Messrs. J. B. Parker, E. B. Williamson and the

writer, and the results appeared in the' Seventh Annual Proceed-

ings of the Ohio State Academy of Science, 1899, under the title,
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" A Descriptive List of the Fishes of Big Jelloway Creek, Knox
Comity, Ohio." Many color descriptions of species in high

breeding coloration are given, and some interesting breeding and

occurrence notes.

Prof. E. B. Williamson has kindly furnished the author with

an unpublished list of twenty-six species taken by him in the

vicinity of Salem, Columbiana County.

During the summers of 1899 and 1900, aided by a portion of

the Emerson McMilliu fund of the Ohio Academy of Science, the

writer was enabled to investigate some parts of the state not

before studied, and, as the general distribution of the food fishes

was already quite well known, attention was turned more directly

to the smaller and less conspicuous species. As a result of the

investigation, several species not previously noted have been

added to the list for the state, and a number of rare species

recorded for new localities and their range extended, while the

knowledge of the distribution of many of the more common
species in the state has been considerably furthered. Ten days-

spent in the vicinity of Ironton, seining in the Ohio River and

Ice Creek, a small tributary of the Ohio, and in Johns Creek, a

tributary of Symmes Creek, gave some interesting results. The
Ohio River, with its tributaries, Wheeling Creek and McMahon
Creek, was also seined in the vicinity of Bellaire. The shallow

waters of Sandusky Bay were hauled in many places and Notropis

heterodon was added to the state list. The Huron River, with

one of its small tributaries, was seined in the vicinity of Milan,

and fifty species, nearly all common, were taken. Ashtabula

Creek, in Ashtabula County, was seined, but yielded only a

meager list, due to the fact that the stream flows for nearly its

whole course over a solid shale bottom. The small streams form-

ing the headwaters of the Wabash River, in Mercer County,

yielded a good representative list, forty-nine species being taken.

Stillwater and Wolf Creeks, tributaries of the Miami, near Day-

ton, were hauled, and Exoglossitm maxillingua taken—a most

unexpected find. The Cuyahoga River and its tributary, Break-

neck Creek, were seined near Kent, and the Cuyahoga again at

Hawkins ; Grand River, with its small tributaries, was hauled

for some distance above Painesville, and the Chagrin River was
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touched at Willoughby ; Chippewa Lake, near Medina ; Summit

Lake, at Akron, and Pippin Lake, near Kent, were investigated,

and some time was also spent at Buckeye Lake, better known as

the Licking Reservoir; and the North Fork of Licking River,

with some of its small tributary streams, was seined near Newark.

The results of these investigations will be found embodied in the

occurrence notes of the following list.

No attempt was made to collect the parasites of fishes, but in

a few cases these were common enough to attract the attention of

even the casual observer. In Ashtabula Creek a species of leech

was found attacking the catfish. The largest of the leeches were

about one and one-half inches in length. They were found

usually attached to the lower jaw among the barbels, which in

color they closely resembled. Not a catfish was taken in this

stream but what bore the evidence of the work of this parasite,

and frequently a half dozen leeches would be found on a single

small catfish. In the headwaters of the Wabash River, in Mer-

cer County, a species of crustaceous parasite was found in great

numbers attacking especially the suckers and minnows. So

numerous were they that it was difficult to find individuals of

Catostomus commersonii and Campostoma anomalum, the species

most affected, without at least one of these parasites. The points

of attack were chiefly the regions immediately behind the pectoral

and ventral fins, probably because they were most protected in

such position. A Myxosporid parasite attacking Notropis cornuhis

was noted for a number of localities in central and northern Ohio.

This species has been partially described by Linton (Psorosperm

of Notropis megalops \_cornutus\, Linton, Bull. U. S. Fish Com.

for 1889 (1891), IX, pp. 459-61, pi. 120, figs. 1-3), from speci-

mens taken by Mr. L- M. McCormick, in Black River, Lorain

County. September 1, 1890, and again on October 5, 1891 ; and

Gurley mentions it with additional notes (
'

' The Myxosporidia

or Psorosperms of Fishes," by R. R. Gurley, Report of the

Commissioner of Fish and Fisheries for 1892 (1894), 12. Genus

et sp. incert, pp. 182-3, pi. 7, figs. 1-3). This Psorosperm has

been noted by the writer on N. comutus from Franklin County,

and from Licking Reservoir in the Ohio River drainage, and from

Huron River, Cuyahoga River, Grand River, and Chagrin River,
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tributary to Lake Erie. The species is evidently not, as believed

by McCormick, '

' restricted to a very narrow geographical range."

The cysts formed by this parasite reproducing in the subcutan-

eous tissue may reach a diameter of one-third inch, and as many
as eleven cysts have been noted on a single fish. It would seem

that in some cases they must inevitably cause the death of the

host.

Specimens of all the species of fishes recorded by Kellicott,

Williamson, Parker and the writer are deposited in the museum
of the Ohio State University.

In the preparation of this paper free use has been made of

the works of the various writers on Ohio fishes, of " The Fishes

of North and Middle America" (Bulletin 47, U. S. National

Museum), by Drs. David Starr Jordan and Barton W. Evermann
;

of Dr. O. P. Hay's "Lampreys and Fishes of Indiana" (19th

Annual Geol. Rept. of Ind. ), and of the reports and bulletins of

the U. S. Commission of Fish and Fisheries. The classification

is that adopted by Jordan and Evermann in Bulletin 47, U. S.

Natl. Mus. The ke}^s for the separation of families, genera and

species have, for the most part, been taken from the same work,

but modified and abridged to meet the requirements of the more

limited scope of this paper. The descriptions have been drawn

largefy from the same source, but as far as possible these have

been verified for Ohio specimens, and modified as occasion

demanded to make them apply more closely to the species as

found in Ohio.

While it is not the purpose to discuss in this paper the gen-

eral anatomy of the fish, such as may be found in any good

laboratory guide on zoology, a few hints to the beginner in

regard to methods of procedure and to some particular points of-

structure may here find a place. The teeth in some species are

borne on nearly all parts of the mouth and pharynx—-premaxil-
laries, maxillaries, mandibles, vomer, palatines, tongue, hyoid

apparatus, pterygoids and pharyngeals, but may be wanting from

any or all of them. The examination of all but the last men-

tioned can usually be satisfactorily made through the open mouth
-by using a blunt dissecting needle or the head of a pin as a

'"feeler." It is the determination of the number and arrange-
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ment of the lower pharyngeal teeth that constitutes the particular
" bete noire " of the uninitiated, but this must be mastered or

many identifications will be impossible. The lower pharyngeal

bones form the fifth pair of gill arches and usually bear teeth on

their inner surfaces, and to examine these it is necessary to

remove the bones. This is most easily done in the case of the

minnows and other -small species by lifting the opercleand insert-

ing a small hook behind the gills. In the sunfish and suckers

and other larger forms it is best to run a scalpel around them
before attempting to remove them. The teeth when removed are

usually covered, more or less, with broken tissues, which can be

removed by cleaning carefully with a fine-pointed needle, or with

a soft brush under water. In case the teeth have been broken

off, as frequently happens, the bases can be distinguished. A
good hand lens is essential. In native minnows the pharyngeal

teeth are in one or two rows, and their number and arrangement

is expressed by a formula—thus 1,4-4, 2 > meaning that on one

side the small, inner row consists of one tooth, and on the oppo-

site of two, while the teeth of the outer row are the same on both

sides. The fins are composed of stout spines, or soft rays or s-f

both. In the fin formula the number of spines is expressed by

Roman characters, and the rays by the Arabic figures. Thus the

formula, " D. X, 14," indicates that the dorsal fin is composed of

ten spines and fourteen rays. If the dorsal fin were in two parts

the formula would read " D. X-14." In counting the number
of rays the undeveloped rudimentary ones are not usually consid-

ered except in the case of the catfish. A little allowance may be

made for variation in number of rays. In small specimens where

the rays are not always easy to count, a good way to determine

the number is to draw the point of a pin forward over the fin

near the base of the rays. A good lens is also useful. The
dorsal fin is usually referred to in descriptions as simply the

dorsal, and other fins in like manner. They are further abbrevi-

ated by using D. , A. , C. , V. and P. to stand for dorsal, anal, caudal,

ventral and pectoral fins respectively. The scalis are counted

along the lateral line (a longitudinal row of scales each with a

small pore in most fishes) from behind the opercle to the base of

the caudal fin, and the transverse rows are counted from the front
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of the dorsal fin to the lateral line and from the lateral line to the

middle of the belly. Thus the formula, " 6-45-4," means that

there are forty-five scales in a longitudinal row, and that there are

six rows above the lateral line and four below it. If the lateral

line were absent the formula would read, "45-10." Variations,

sometimes considerable, may be looked for in the scale formula.

The gill membranes (free folds of skin below the opercles, sup-

ported by one or more branchiostegal rays) maybe " connected,"

that is, united together in a fold below the " isthmus " or space

between the throat and breast, they may be "joined to the

isthmus " along their lower edges, or they may be " free " from
the isthmus and from each other. The pre-maxillaries are " pro-

tractile
'

' when they are separated in front from the skin of the

forehead by a transverse groove, and "not protractile" when
such transverse groove is incomplete or wanting. In some fishes,

as in the bass and many sunfishes there is a " supplemental max-
illary " bone lying along the upper side of the maxillary. In

taking body measurements the depth is taken at the deepest

place, and the head is measured from point of snout to the end of

the opercle, except that in sunfishes the soft flap is not measured.

Depth and length of head are compared with the length of the

whole body exclusive of the caudal fin. Thus, " head 4 " means
that the length of the head is contained four times in the length of

the body. The eye is measured to the full width of the orbit.

The writer desires to express his gratitude to the Depart-

ment of Zoology of the Ohio State University for the use of a seine

and other collecting apparatus, to Prof. Herbert Osborn for

kindly advice and assistance in many ways, and to the Trustees

of the Ohio State Academy of Science for pecuniary aid, through

the Emerson McMillin fund, in carrying on the work of seining.

Special acknowledgment is also due to Messrs. J. S. Hine, W. R.

Rhoades, Chas. Carter, F. L,. L,andacre, J. H. Pumphrey, S. B.

Rasor, Chas. Osburn, and others, who by kindly assistance in

various ways have so materially aided in the pursuit of the work.
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A. Body long and slender, eel-like ; skin smooth and slippery, wholly devoid of scales
;

no paired fins
;
no lower jaw ; the mouth placed in or near the center of a large,

circular and sucker-like disc ; a single median nostril ; skeleton cartilaginous.

—

Class : Marsipobranchii (Cyclostomes).

AA. Body variously developed, scales usually but not always present
;
paired fins pres-

ent ; lower jaw always present ; nostrils never median.

—

Class : Pisces (True Fishes).

Class : MARSIPOBRANCHII.

Order : HYPEROARTII.

Family: Petromyzonidae (Lampreys).

Key to Genera.

A. Sucker large, and furnished with numerous teeth which are in rows radiating from^
the mouth ; horny plate above the mouth short and provided with 2 or 3 teeth,

which are placed close together.

—

Ichthyomyzon.
AA. Sucker relatively small, and with few teeth ; mouth overhung with a crescent--

shaped, horny plate, which terminates at each end in a distinct tooth; tongue
armed in front with a crescentic, serrated, horny plate.

—

Lampetea.

Genus : Ichthyomyzon.

Ichthyomyzon concolor (Kirtland). Silver Lamprey.

Sucking disk large, moderately fringed ; teeth strong and nearly uni-

form ; two teeth on supraoral plate ; seven in the transverse row below

mouth, the remaining teeth arranged in about four concentric circles. Dorsal

fin arising midway from snout to end of tail, broadly notched, continuous,

with caudal ; anal fin also continuous with caudal. About fifty-two muscu-

lar grooves between gills and vent. General color bluish, sometimes,

blotched with black ; a dark blue spot above each gill opening. Length
about 12 inches.

This species appears to be distributed throughout the state,,

though nowhere very common. It ascends small brooks in spring-

to breed. McCormick mentions finding females with ripe eggs

on May 22, in Vermillion river. The breeding date must be
considerably earlier in central Ohio, as Messrs. Parker, William-

son and the writer took young larvae a couple of inches long in

Big Jelloway creek, Knox County, during the latter part of May,

1898. On the same date a large larva seven inches long was
taken, so the species must continue in the larval stage something

*It has been thought best to include here also the I«ampreys {Marsipobranchii) of
Ohio, for the reason that, in the popular idea, a lamprey is a " fish."
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more than a year. One large larva, seven inches in length,

showed the following colors : dull yellow, pigmented above with

fine, brown specks, giving to the back a brownish cast ; this is

interrupted in the mid-dorsal line, leaving a
.

yellow, vertebral

line ; fins yellowish, brightest at base. Young larvae, two and

one-half inches long, were light olive brown, with fine brown
specks above ; dark around base of anal fin. Eyes very slightly

developed. The young larvae were taken from a mass of sand

and mud seined from the bottom of Sawmill Run.

The species was first taken by Dr. Kirtland in Big Miami
river, and described by him. He afterward recorded it from the

Mahoning and Scioto rivers. Vermillion river, McCormick, 1892
;

Big Jelloway creek, Parker, Williamson and Osburn, 1898 ; Hen-
shall mentions one which passed through a hydrant in Cincinnati

;

and Dr. Jordan says, "I have obtained several specimens with

Perch from Lake Erie, both external, feeding on the Perch, and

Internal, having been devoured by the fish."

Genus: Lampetra..

Lampetra wilderi (Gage). Small Black Lamprey;
Brook Lamprey.

Sucking disk smaller than in the preceding, the fringes longer. Dorsal

'fin arising midway from snout to end of tail, not continuous with caudal

except during breeding season, when it is deeply notched. Below the mouth
is a transverse row of blunt, horny teeth, 5 to 9 in number. On each side

of the disk is a plate with three bicuspid teeth ; supraoral plate with a -

tooth at either end ; remaining teeth few and weak. About 65 muscular

grooves between gills and vent. Color bluish black, lighter on disk and

"belly. Length 6 to 9 inches.

Although from its range we might expect this species to occur

throughout the state, it has, I believe, been recorded for but one

locality. Mr. J. B. Parker has observed it to be common on the

Tipples of small tributaries of Big Jelloway creek, in Knox
County, about the middle of April. Four specimens were cap-

tured at one dip of an insect net, and specimens taken by him are

rin the State University collection. The Ammocoetes bicolor, or

Blind Lamprey, which Kirtland records from the Mahoning river

may have been the larva of either this or the preceding species,

-as the immature forms are so similar as to be almost indistin-

guishable.
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Class : PISCES.

Sub- Class: TELEOSTOMi (True Fishes).

Artificial Key to the Families of Fishes.

I. Ventral Fins Present—Abdominal.

A. Back with an adipose fin behind the single, rayed dorsal fin.

B. Head with barbels about mouth and nostrils, body scaleless ; a single spine in

each pectoral and in dorsal fin.

—

Silurid^e.

BB. Head without barbels ; body scaled.

C. Dorsal, anal and ventral fins each with a small but distinct spine
;
scales

ctenoid.— Percopsid.e.

CC. Dorsal, anal, and ventrals without distinct spine ; scales not ctenoid.

—

SALMONID.E.

AA. Back without adipose fin.

D. Dorsal fin single, composed of rays, and not preceded by a series of free spines.

E. Tail evidently strongly heterocercal.

F. Body naked ; snout with a spatulate blade ; mouth wide, without

bartels.— Polyodontid.=e.

FF. Body with scales or bony plates or shields.

G. Body with 5 series of bony shields ; mouth inferior, tooth-

less, preceded by four barbels.— Acipenserid-e.

GG. Body scaly.

H. Scales cycloid ; a broad, bony, gular plate ; dorsal fin

many ra}-ed.

—

Amiid^e.

HH. Scales ganoid ; no gular plate ; dorsal fin short.

—

Lepisosteid^e.
EE. Tail not evidently heterocercal.

I. Gill membranes broadly joined to the isthmus
;
head naked ; no

teeth in jaws.

J. Lower pharyngeal teeth very numerous, in one row like the

teeth of a comb.— Catostomid.e.

J J. Lower pharyngeal teeth few, fewer than 8, in 1 to 3 rows.

—

Cyprinid^e.

II. Gill membranes free, not attached to the isthmus.

K. Head scaly, more or less.

L- Upper jaw not protractile, its lateral margins formed by
the maxillaries.

M. Jaws depressed, prolonged ; lateral line present.

—

Luciid^e.

MM. Jaws short ; no lateral line.

—

Umbrid/E.

LI,- Upper jaw protractile, its margin formed by premaxil-

laries alone ; no lateral line.

—

Poeciliid-e.

KK, Head naked.

N. Lateral line well developed ; mouth large, teeth all

pointed, some of them canine.

—

Hiodontid^e.

NN. Lateral line wanting.

O. Mouth small, inferior, toothless; stomach gizzard-

like.

—

DOROSOMATID.E.

OO. Mouth moderate, terminal; stomach not gizzard-

like.— Clupeid^,
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DD. Dorsal fin not as in D.

P. Dorsal fin single, preceded by free spines ; body scaleless.

—

Gasterosieid.b.
PP. Dorsal fins, two ; the first small, composed entirely of spines ; body very

slender, covered with scales.

—

Atherinid.i?.

II. Ventral Fins Present—Thoracic or Sub-Jugular.

A. Body covered with scales.

B. Rays of the ventral fins, I, 5.

C. Lateral line extending on caudal fin to tip of middle rays.—Sciaenid^s..

CC. Lateral line not extending beyond base of caudal fin.

D. Pseudobranchise or false gills on under side of opercles well devel-

oped ; head scaled forward to between nostrils.—Serranid^e.
DD. Pseudobranchiae wanting or covered by skin.

E. Anal spines, 3 to 10 ; body more or less deep and compressed.

—

Centrarchid.f,.

EE. Anal spines, 1 or 2
;
body usually elongate.

—

Percid.t;.

BB. Raj-s of the ventral fins not I, 5.

F. Dorsal fin single, with 3 or 4 spines.

—

Aphredoderid.e.
FF. Dorsal fin divided into 2 distinct parts, spines wanting.

—

Gadid^.
AA. Body naked ; dorsal fin with 6 or 7 spines.

—

Cottid^e.

III. Ventral Fins Entirely Wanting.

A. Body long and snake-like ; skin cov red with Ion r imbedded scales at right angles-

to each other
; lower jaw projecting— Anguillid.?;.

Series: Ganoidei.

CHONDROGANOIDEA (The Cartilaginous Ganoids).

Order: SELACHOSTOMI.

Family : Polyodontid^E.

Gemis : Polyodon.

Polyodon spathula (Walbaum). Paddle-fish ; Spoon-bill Cat.

A very peculiar looking fish, recognizable at once by its long, paddle-
shaped snout, which is about l/3 the length of the body and is thin and flexi-

ble. The eyes are small and placed near the base of the snout ; opercular
flap long, reaching back as far as to the ventral fins. Caudal fin large,

forked, the lobes about equal. Color olivaceous, paler below. This singular

fish attains a length of 5 or 6 feet, but is of little or no economic importance.

Taken in the Ohio and Muskingum rivers, Kirtland ; "one
was taken in a pound net (in Lake Erie) near Vermillion in

1874," McCormick ; "common in the Ohio river," Henshall,.

1888.
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Order : CHONDROSTEI

.

Family : AciPENSERlD^E.

Key to Genera.

A. Spiracles present ; snout subconic ; rows of bony shields distinct throughout ; the
tail not depressed nor mailed.

—

Acipenser.
AA. Spiracles obsolete ; snout subspatulate ; rows of bony shields confluent behind dor-

sal so that the depressed tail is completely mailed.

—

Scaphirhynchus.

Genus : Acipenser.

Acipenser rubicundus Le Sueur. Lake Sturgeon
;

Ohio Sturgeon ; Rock Sturgeon.

Body elongate, terete, tapering towards snout and tail. Snout long and
slender in young, becoming more blunt with age. Body covered with large,

rough, strongly hooked shields, which become smoother with age. Color

dark olive above, sides paler or reddish, with sometimes irregular dark spots.

Length 6 feet.

This species occurs both in L,ake Erie and the Ohio river.

Those from the Ohio, formerly considered as belonging to a

separate species, A. maculosus, are now regarded as the young of

A. rubiaindus. "The Ohio river as far as Pittsburg," Rafin-

esque (Rafinesque made six species out of this and Scaphirhyn-

chus platorynchus, which he included in the same genus); Lake
Erie and Ohio river, Kirtland

; Lorain County, very common,
McCormick, 1892 ; abundant in the Ohio river, Henshall, 1888

;

Lake Erie (west end), Kirsch, 1893.

Genus ; Scaphirhynchus.

Scaphirhynchus platorynchus (Rafinesque).

Shoveenose Sturgeon.

Body slender, head broad, becoming suddenly broader just behind the

eyes. Snout flat and pointed. The body tapers gradually backward from
the head to the tail, the upper lobe of which ends in a long, slender filament.

Body protected by five rows of bony shields, which are keeled and hooked.

Color olive, paler below. Length 5 feet.

'

' Very common in the Ohio, but seldom reaching as high as

Pittsburg," Rafinesque; "common in the waters of the Ohio,"

Kirtland ;
" common in the Ohio," Henshall, 1888.
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HOLOSTEI (The Bony Ganoids).

Order : RHOMBOGANOIDEA.

Family : LepiSOSTEID^E.

Genus : LEPISOSTEUS.

Key to Species.

A. Large teeth of upper jaw in i row on each side.

B. Beak long and slender, snout more than twice the length of head.— osseus.

BB. Beak shorter and broader, little longer than the rest of the head.—platoslomus.

AA. Large teeth of upper jaw in 2 rows on each side ; beak short and broad, not longer

than rest of head.

—

1 tristcechus.

Lepisosteus osseus (Linnaeus). Common Gar Pike
;

Billfish ; Gar.

Snout at least twice as long as the rest of the head, and quite slender,

its least width being contained 15 or 20 times in its length. Color olivaceous

above, paler below. Young with round, black spots on vertical fins and

posterior part of body, these becoming less distinct with age. Very young

with black, lateral band. Length 5 feet.

A voracious, good-for-nothing fish, but interesting to the

naturalist on account of its structure and habits. A common
and widely distributed species, being found in Lake Brie and

Ohio river, and in 'all the larger streams of the state. They are

very common in the Scioto river below Columbus, where the river

in summer is rotten with filth from the sewers of the city. They
have a peculiar habit of lying motionless in schools at the top of

the water. Dr. Kirtland records the species for the state as

" found in most of the larger tributaries of the Ohio;" Lorain

County, Laks and lower part of larger streams," McCormick,

1892 ; Ohio river and Lake Erie, Henshall, 1889 ; Maumee river,

Blanchard river, Auglaize river, Hoaglin creek and Beaver creek,

Kirsch, 1893 5 Scioto river at Columbus, Williamson and Osburn,

1897; Ohio river at Ironton, John's Creek at Waterloo, Huron
river at Milan, and Sandusky Bay, R. C. Osburn, 1899 ; Ohio

River at Bellaire, R. C. Osburn, 1900.

Lepisosteus platostomus Rafinesque. Short-nosed Gar.

Distinguished from L. osseus chiefly by the snout, which is only a little

longer than the rest of the head—never more than 1% times the length of
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the head. The snout is also comparatively broader than in L. osseus, its

least width being contained only 5 or 6 times in its length. Coloration much
as in L. osseus.

Rare in Lake Erie and its tributaries, more common in the

Ohio and its tributary rivers. Ohio, Miami and Scioto rivers,

Rafinesque ; Maumee river at Toledo, "a single specimen,"

Kirsch, 1893 ; Lorain county, "very rare," McCormick, 1892 ;

Sandusky Bay, one specimen, and Ohio river at Ironton, R. C.

Osburn, 1899.

Lepisosteus tristcechus (Bloch and Schneider). Ai,ijgator Gar.

Snout shorter than in either of the preceding members of this genus,

being usually shorter than the head. It is also comparatively much broader,

its least width being contained in its length 2,'A times. Length 8 or 10 feet.

"A huge, muscular, voracious fish, useless as food, remarkable for its arma-

ture of enameled scales. '

'

This species is included on the authority of Dr. Kirtland,

who says (Rept. on the Zool. of Ohio, 1838): "A specimen is

to be seen in the Cincinnati Museum, said to have been taken

within the bounds of our state." Jordan and Evermann (Bull.

47, U. S. Natl. Mus.) give its range as far as Cincinnati, whether

on added evidence I do not know.

Order: CYCLOGANOIDEA.

Family : Amiid^.

Genus : Amia.

Amia calva Linnaeus. Dogfish ; Bowfin ; GrindIvE.

Head 2>H in length ; depth 4 to 4^ ; D. 48 ; A. 10 to 12
; V. 7 ; scales in

lateral line 67 ; lateral line nearly median, directed slightly upward at either

end. Color dark olive or blackish, paler below ; lower jaw usually with

round, dark spots ; fins somewhat mottled. Male with a round, black spot

at base of caudal above, surrounded by a yellowish or orange shade. Length,

male 18 inches ; female 2 feet.

Lake Erie, Kirtland
;
Lake Erie and Ohio river, Jordan

;

Lorain County, " Rare, once in a great while one is brought in

from the pounds, and I have taken one in Black river," McCor-
mick, 1892 ;

Lake Erie, Henshall ; one specimen from the

Maumee river at Toledo, Kirsch, 1893 ; Huron river and San-

dusky Bay, R. C. Osburn, 1899.



22 THE FISHES OF OHIO.

Series: TelEOSTEi.

Order: NEMATOGNATHI.

Family: Sieurid.E (The Catfishes).

Key to Genera.

A. Adipose fin, with its posterior margin free.

B. Premaxillary band of teeth truncate behind ; not produced backward at the

outer angles.

C. Supraoccipital bone continued backward from the nape, its notched tip

receiving the bone at base of dorsal spine, so that a continuous bony-

bridge is formed under the skin ; caudal fin forked.— Ictalurtjs.

CC. Supraoccipital not reaching as far as dorsal fin, the bony bridge more or

less incomplete.

—

Ameiurus.
BB. Premaxillary band of teeth with a lateral backward extension on each side

;

lower jaw projecting.

—

Leptops.
AA. Adipose fin keel-like, adnate to the back.

B. Band of teeth in upper jaw, with a backward extension at its outer posterior

angle as in Leptops.— Noturtjs.

BB. Band of teeth in upper jaw without backward extension, as in Ameiurus.—
SCHILBEODES.

Genus : Ictalurus.

Key to Species.

A. Anal fin very long, its rays 32 to 35.

—

furcatus.

AA. Anal fin shorter, its rays about 26.

—

punctatus.

Ictalurus furcatus (Le Sueur). Chuckle-headed Cat.

Head 4^ ; depth 4 in adults to 5^ in young. Anal fin long, of 32 to 35

rays. Eye small, wholly anterior, the middle of the head being fcehind its

posterior margin. Humeral spine not reaching middle of pectoral spine.

Color silvery, sometimes spotted with darker. Sometimes reaching a weight

of over 40 pounds.

"I have seen one or two specimens taken at Cincinnati,"

Jordan; "common in the Ohio river," Henshall, 1888. Not

recorded elsewhere in the State.

Ictalurus punctatus (Rafinesque). Channel Cat; Blue Cat;
White Cat ; Lady Cat.

Head 4 ; depth 5 ; anal fin of 25 to 30 rays, usually 27 in Ohio speci-

mens. Eye large, the middle point of the length of the head being near its

posterior margin. Barbels long, those of the maxillary reaching beyond

gill opening. Humeral process long, more than l/> the length of pectoral

spine. Color light olivaceous, becoming silvery or pale 011 sides and belly
;

the sides usually with distinct round, dark spots, these becoming less dis-

tinct with age. Young specimens usually have a gaunt, faded-out, "con-

sumptive" look. It reaches a weight of about 25 pounds.
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Distributed throughout the state, but more abundant in the

Ohio and tributaries. Rafinesque records it under the name
Pimelodtcs ^Silurui) maculatus, " as far as Pittsburg." Kirtland

mentions it under the name Pimelobus coerzilescens, as " common
to the Ohio and lake waters," and as P. pallidiis, "common in

the Ohio at Cincinnati." The latter is identical with the former.

Abundant in Ohio and Little Miami rivers, Henshall, 1888
;

Lorain County, common, McCormick, 1892 ;
Maumee river at

Toledo and Grand Rapids, Kirsch, 1893 ; Muskingum river at

McConnellsville, Prof. D. S. Kellicott, 1895 ; Franklin County,
" common in all larger streams, especially in Big Walnut creek,"

Williamson and Osburn, 1897 ; Ohio river and Ice creek at

Ironton, Wabash river at Celina, R. C. Osburn, 1899 ; Chippewa

lake, Ohio river at Bellaire, R. C. Osburn, 1900.

Genus : Ameiurus.

Key to Species.

A. Caudal fin forked.

—

lacustris

AA. Caudal fin not forked.

B. Anal fin long, of 24 to 27 ra3'S (counting rudiments).

—

nataHs.

BB. Anal fin shorter, of 17 to 22 rays.

C Lower jaw projecting. Anal rays 20.

—

vulgaris.

CC Lower jaw not projecting.

D. Pectoral spines long, 2 to 2^ in head ; anal rays 20 to 23.

—

nebtdosus.

DD. Pectoral spines shorter, 2^ to 3 in head ; anal rays 17 to 19.

—

melas.

Ameiurus lacustris (Walbaum). Mississippi Cat ; Great
Fork-tailed Cat.

Head 4, low, broad and depressed, its upper surface quite flat, its width

§ its length. Depth 5 ; D. I-5 ; A. 25 to 32, base of the fin as long as head.

Humeral process short, only a little over ]/$ the length of pectoral spine.

Body stouter than in the preceding genus. Caudal fin deeply forked. Color

dark olivaceous or slate, growing darker with age ; belly pale, no dark spots

on sides. Our largest catfish, said to reach a weight of 150 pounds or more.

In Ohio this species is well distributed, being found in the lake,

Ohio river and larger streams. Kirtland does not record this

species, probabl}7 confusing it with his Pimelobus coerulescens

{Ictalurus punctahis). Common in the Ohio river, Henshall,

1888
;
Lorain County, common in the lake and lower parts of

the rivers, McCormick, 1892 ; Franklin County, two specimens

taken in Big Darby creek ; one of these, a female weighing 4^
pounds, contained eggs, June 21, 1897, Williamson and Osburn.
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Ameiurus natalis (L,e Sueur). Yellow Cat.

Head broad and short ; upper jaw slightly projecting. Body stoutish
;

the back low, not arched. Anal fin long, its base contained in length of

body 2,% to 3% times ; its rays 24 to 27. Color usually brownish or yellow-

ish, sometimes black ; belly pale or yellowish. Length about a foot. Ohio

specimens seem to fall into the nominal variety cupreiis, as indicated by the

longer upper jaw.

This is a common species in most parts of Ohio, occurring in

nearly all streams and lakes.
'

' The yellow catfish I have only

seen in the Cincinnati markets, where it is comparatively rare,"

Kirtland ; Lake Erie, Henshall, 1889 ;
Lorain County, " common

in the ponds, streams and lake," McCormick, 1892; Maumee
river at Antwerp, Defiance, Grand Rapids and Waterville, Tiffin

river at Brunersburg, Sugar creek at Lima, Lost creek at Lima,

Blanchard river at Findlay and Ottawa, Beaver creek at Grand

Rapids, " seemingly scarce at all of these points," Kirsch, 1893 ;

Franklin County, Scioto river, Olentangy river, Big Walnut,

Little Walnut and Darby creeks, and Hell Branch, Williamson

and Osburn, 1897 ; Ohio river at Ironton, John's creek at Water-

loo, Huron river at Milan, Ashtabula creek at Ashtabula, Wabash
river at Celina, Stillwater and Wolf creeks at Dayton, North Fork

of Licking river at Newark, R. C. Osburn, 1899 ; Chippewa lake,

Summit lake, Licking reservoir, R. C. Osburn, 1900.

Ameiurus vulgaris (Thompson). L,ong-jawed Catfish.

Head 3^ to 4, a little longer than broad, considerably narrowed forward

when viewed from above, lower jaw distinctly projecting. Body somewhat

elongate and compressed, the back somewhat elevated. Anal rays 20. Color

dark brownish or black, becoming white rather abruptly on the belly.

Length 18 inches.

The Long Jawed Catfish is not common in Ohio, but seems to

be widely distributed. Jordan mentions it as "taken in Lake

Erie and occasionally in the Ohio "
; Henshall in 1889 records it

for Lake Erie; Lorain County, "Martin's run, only one

recorded," McCormick, 1892 ; two specimens from the Ohio

canal at Columbus, Williamson and Osburn, 1897 '> Pippin lake,

R. C. Osburn, 1900.
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Arcieiurus nebulosus (Le Sueur). Common Bull-head;
Horned Pout.

Head broad and flattened, upper jaw noticeably the longer. Body rather

elongate, depth 4 to 4^. Anal fin with 20 to 22 rays, its base contained 4
times in length of bod}'. Humeral process more than l/z the length of the

rather long pectoral spine. Color dark brown or brownish yellow, usually

somewhat clouded, sometimes nearly black.. Length 18 inches.

A very common species in the lake and its tributaries, less

common in the Ohio river drainage, but found in all larger

streams. " Occasionally seen in the Cincinnati markets," Kirt-

land
;
Lake Erie, Henshall, 1889 ;

Lorain County, "common in

all streams," McCormick, 1892 ; Maumee river at Cecil and

Waterville, Fish creek at Edgerton, St. Mary's river at St.

Mary's, Gordon and Lost creeks near Cecil, Tiffin river at West
Unity and Brunersburg, Auglaize river at Wapakoneta, Clover-

dale, Oakwood and Defiance, Sugar creek at Cloverdale and Lima,

Lost creek at Lima, Blanchard river at Findlay and Cloverdale,

Hoaglin creek at Oakland, Kirsch, 1893 ; Franklin County,

Scioto river, Olentangy river, Mason's run, Big Walnut, Little

Walnut, Big Darby and Alum creeks, Williamson & Osburn,

1897 ; Huron river at Milan, Sandusky Bay, Ashtabula creek at.

Ashtabula, R. C. Osburn, 1899 ; Pippin lake, Summit lake, R. C.

Osburn, 1900.

Ameiurus melas (Rafinesque). Black Bull-head.

Body stout, short and deep, back high, the profile nearly straight to base

of dorsal fin. Head broad, rounded in front, jaws about equal. Pectoral

spine short, its length contained 2 l/z to 3 times in length of head. Anal fin

short and deep, its base 4^ to 5 in length of bod}-, rays 17 to 19, the light

colored rays contrasting sharply with the dark membranes. Color almost

.

black, sometimes brownish or yellowish, the belly pale or yellowish. This

species shares with the three next preceding the name of Bull-head, the

ordinary fisherman not drawing very fine distinctions in regard to species.

The Black Bull-head is the most abundant species of catfish in

the state, found in nearly all streams and ponds of whatever size,

and especially in the Ohio river drainage. It is less abundant in

the lake drainage. It is a mud loving species and is less likely to

be found in clear, swift streams than in muddy, stagnant bayous.

A. xanthocephalus Rafinesque is now recorded as synonymous.
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with A. melas. Recorded by Kirtlaud as A, xanthocephalus, and
by Jordan as A. melas and xanthocephalus. " Very common in

Ohio and Little Miami rivers and Mill creek," Henshall, 1888
;

Lorain County, "common in all streams and ponds," McCor-
mick, 1892 ; Maumee river at Cecil and St. Mary's river at

Rockford, Kirsch, 1893 ; Franklin County, in nearly all streams,

Williamson and Osburn, 1897; Big Jelloway creek at Howard,
Parker, Williamson and Osburn, 1898 ; Ohio river at Ironton,

Huron river at Milan, Wabash river at Celina, Stillwater and
Wolf creeks at Dayton, North Fork of Licking river at Newark,
R. C. Osburn, 1899 I

Sandusky, Prof. D. S. Kellicott, Williamson

and Osburn, 1896; Niggermill run at Salem, E. B. Williamson,

1900 ; Sandusky bay at " Black Channel," Breakneck creek and
Cuyahoga river near Kent, and Licking reservoir, R. C. Osburn,

1900; June 22 is given as a breeding date by Williamson and
Osburn.

Gemis : LFPTOPS.

Leptops olivaris (Rafinesque). Mud Cat.

Body slender, depressed forward, the head extremely flat, the lower jaw
"the longer. Dorsal spine very weak, only y2 the height of the fin ; caudal

fin slightly emarginate ; anal short, its base about \ the length of body, its

rays 12 to 15. Yellowish, much mottled with brown and greenish, whitish

below. Size large, reaching a weight of 50 to 75 pounds.

Jordan says, " This species abounds in the Ohio river and its

larger tributaries," but it is probably common nowhere in Ohio

except in the southwestern part of the state. Henshall records

it for White Oak creek and the Ohio river, 1889 ; and in 1892

McCormick mentions the occurrence in Lake Erie, Lorain

County, as "quite rare; I have seen but one specimen fresh,

though I have noticed heads on the beach."

Genus: Noturus.

Noturus fiavus Rafinesque. Yellow Stone Cat.

Head broad and flat, much depressed, 4 in length of body. Body terete,

tail compressed. Soft dorsal fin keel-like, separated from caudal by a deep

notch. Dorsal spine very short, only y2 as long as pectoral spine ; caudal

rounded ; anal short, its rays about 16. Brownish yellow, varying into bluish

or blackish. Length 1 foot.
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Widely distributed and generally common in suitable locali-

ties. It. is found most abundantly on stony ripples of the larger

•streams, and on sandy and gravelly bottoms of rivers and lakes.

"Occasionally found beneath stones in the Mahoning river,"

Kirtland ;

'

' much more abundant in the Ohio and its immediate

tributaries than in the streams of the interior,
'

' Jordan ;

'

' abun-

dant in Little Miami river, Mill creek and nearly all streams '

'

(Hamilton County), Henshall, 1888; Lorain County, "larger

streams and the lake," McCormick. 1892 ; Maumee river at

Defiance, Grand Rapids and Waterville, Fish creek at Kdgerton,

St. Mary's river at Rockford, Auglaize river at Cloverdale and

Defiance, Blanchard river at Ottawa, Hoaglin creek at Oakland,

and Blanchard river and Sugar creek at Cloverdale, Kirsch, 1893 ;

Franklin Count}7
,
"abundant in all larger streams, Scioto and

Olentangy rivers, Big Walnut, Little Walnut, Alum, Big and

Little Darby creeks, Black Lick and Hell Branch," Williamson

and Osburn, 1897 ; Knox County, Big Jelloway creek, Parker,

Williamson and Osburn, 1898
;
John's creek at Waterloo, Huron

river at Milan, North Fork of Licking river at Newark, R. C.

Osburn, 1899 ; Lake Erie at Sandusk}7
, frequently thrown up

dead on the beach b}7 the waves ; not noticed in Sandusky bay,

Wheeling creek at Bridgeport, Ohio river at Bellaire, R. C.

Osburn, 1900.

Genus: Schilbeodes.

Key to Species.

A. Pectoral spine entire or grooved behind, never retrcrsely serrate ; adipose fin high

and continuous, not separated by a notch from the caudal.

—

gyrimts.

AA. Pectoral spine distinctly serrate behind.

B. Adipose fin nearly or quite free from caudal ; color nearly plain brownish,

saddle-like blotches faint, everywhere pigmented with fine dots ; anterior

edge of pectoral spine retrorsely serrate.

—

' e'entherus.

BB. Adipose fin not quite free from caudal
; color much variegated, back with dis-

tinct saddle-like blotches
;
pectoral spine strong, its anterior edge with few

serrations.

—

miurus.

Schilbeodes gyrinus (Mitchill). Chubby Stone Cat;
Tadpole Cat.

Head large, broad and depressed, 3^ to 4 in length ; mouth wide, jaws

about equal. Body short and stout, pot-bellied, shaped much like a tadpole.

Caudal peduncle comparatively long and compressed. Pectoral spine not

serrated behind, but grooved instead. Anal fin with 13 rays. Soft dorsal
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continuous with caudal, scarcely notched. Color yellowish brown or brown-

ish olive, nearly uniform ; a distinct narrow, black line along lateral line.

Length 5 inches.

Rather irregularly distributed, but common in suitable locali-

ties. Dr. Jordan (Ohio Rept.) says of this species and S. miurus

that " their habits are similar, they are usually found together

and are about equally abundant in Ohio," but in the writer's

experience >S. miurus has been found much more generally dis-

tributed, occurring in the open water of streams, usually on

gravelly or stony bottom, while gyrimis seems to prefer the

quiet of lakes and ponds, and in the course of several years col-

lecting the two species have never been taken together. S.

gyrinus was observed by Prof. D. S. Kellicott, Mr. E. B. Will-

iamson and the writer to be common among the decaying vegeta-

tion in shallow water in Sandusky Bay in 1896; "Ross lake,"

Henshall, 1889 ;
Lorain County, " Common on mud banks in

the lower parts of streams entering the lake," McCormick, 1892;

Maumee river at Toledo, St. Mary's river at St. Mary's, " every-

where scarce," Kirsch, 1893 '> Franklin County, Mason's run and

Big Darby creek, rare, Williamson and Osburn, 1897 '> Sandusky

Bay, R. C. Osburn, 1899 ; Summit lake, Licking reservoir, R. C.

Osburn, 1900.

Schilbeodes eleutherus (Jordan).

Head broad and flat, much depressed, narrowed anteriorly, 33^ in body
;

upper jaw much longer than the lower, which is included. Body much of

the same form as that of S. miurus, but with the back somewhat higher
;

depth 4^ in length. Soft dorsal free from caudal, or only very slightly con-

nected. Color nearly uniform brown above, lighter below, flecked every-

where except on middle of belly, with black dots. Distinguished from

.S. miurus, which it most nearly resembles, by the free adipose fin, the longer

upper jaw and the absence of distinct, black, saddle-like blotches on the back.

Length 4 inches.

I know of but one specimen of this very rare species taken

within the limits of the state. This was taken in Big Walnut

creek, Franklin County, by Mr. E. B. Williamson and the writer,

June 25, 1897.
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Schilbeodes miurus (Jordan). Cross-barred Stone Cat.

Head very much depressed, rounded anteriorly, 3^ in length ; upper

jaw longer but not so much so as in the preceding species. Depth about

5 in length ; back scarcely elevated ; adipose fin connected with caudal, but

more or less deeply notched. Conspicuously mottled with gray and blackish,

with 3 or 4 definite black blotches across the back. Length, 4 inches.

A rather common and widely distributed species. Ohio river

at Raccoon I., Henshall, 1889 ;
Lorain County, quite rare, Ver-

million and Black rivers, McCormick, 1892 ; Maumee river at

Antwerp, St. Joseph river at Edgerton, St. Mary's river at Rock-

ford, Tiffin river at West Unity and Brunersburg, and Auglaize

river at Cloverdale, Oakwood and Defiance, "In an old mill race

which empties into Tiffin river near West Unit}- large numbers

were caught, common in Hoaglin creek near Oakwood, rather

scarce at all other points," Kirsch, 1893 ; Franklin County, gen-

erally common, abundant in Big Walnut, taken also in Scioto

river, Olentangy river, Black Lick, Little Walnut, Big Darby

and Alum creeks, Williamson and Osburn, 1897 ! Ohio river at

Ironton, John's creek at Waterloo, Sandusky Bay, Ashtabula

creek at Ashtabula, Wabash river at Celina, North Fork of Lick-

ing river at Newark, R. C. Osburn, 1899 ; Ohio river atBellaire,

R. C. Osburn, 1900. Females were observed with ripe eggs from

June 25 to July 6, 1897, by Mr. Williamson and the writer.



30 THE FISHES OF OHIO.

Order: PEECTOSPONDYU.
Sub-Order : Evfntognathi.

Family: Catostomid^ (The Suckers).

Key to Genera.

A. Dorsal fin elongate, developed rays 25 to 50, air bladder in 2 parts.

B. Fontanelle present, body ovate, scales large.

C. Month large, more or less terminal, protractile forward; pharyngeal
bones and teeth moderate, large species of dark color.— Ictiobus.

CC. Mouth smaller, inferior, protractile downward
; pharyngeal bones nar-

row, the teeth thin and weak ; smaller species, pale in color.

—

Carpiodes.
BB. Fontanelle obliterated by union of parietal bones ; body elongate ; scales

rather small ; lips thick and papillose.

—

Cycleptus.
AA. Dorsal fin short, 10 to 18 developed rays.

D. Air bladder in 2 parts.

E. Lateral line present, complete and continuous ; scales small, more than
50 in lateral line.— Catostomus.

• EE- Lateral line interrupted or wanting, scales large, less than 50 in lat. line.

F. Lateral line entirely wanting.

—

Erimyzon.
FF. Lateral line more or less developed, especially in the adult.—

MlNYTREMA.
DD. Air bladder in 3 parts ; scales large ; lateral line complete.

G. Mouth normal, the lower lip entire or merely lobed, the upper lip pro-

tractile.

H. Pharyngeal bones moderate, the teeth compressed, not molar-like,

increasing in size gradually downward.— Moxostoma.
HH. Pharyngeal bones very strong, the lower teeth very much enlarged,

cylindrical and truncate, molar-like.

—

Placopharynx.
GG. Mouth singular, the upper lip not protractile, greatly enlarged, the lower

lip developed as two separate lobes.

—

Lagochila.

Ge?ius : Ictiobus.

Key to Species.

A. Mouth large, terminal, protractile forward ; lips very thin, lower pharyngeals and
teeth weak.— cyprinella.

AA. Mouth smaller, more or less inferior, and with thicker lips
;
pharyngeal bones

stronger ; the teeth comparatively coarse and large.

B. Back scarcely elevated, depth 3 to 2% in length.— urns.

BB. Back elevated and compressed, depth 2% to 2%.— bubahts.

Ictiobus cyprinella (Cuvier and Valenciennes). Common Buffalo Fish
;

Red-mouthed Buffalo.

Head very large and thick, $% in length ; depth 2% to $%. Developed
rays of dorsal fin 27 to 29 ; anal 9 ; ventrals 10. Scales 7-37 to 41-6. Body
robust, moderately compressed, the outline somewhat elliptical, but the back
rather more curved than the belly. Opercular apparatus very strong, the

operculum forming nearly % the length of the head. Color dull brownish
olive, not silvery, fins dusky, length nearly 3 feet.
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1

According to Jordan, the Red-mouthed Buffalo Fish abounds

in the Ohio river and its larger tributaries, and Henshall reports

it
'

' very common in Ohio river.
'

' Not reported for any other

locality.

Ictiobus urus (Agassiz). Mongrel Buffalo ; Razor-backed Buffalo.

Head very stout, strongly transversely convex, thicker, larger and less

.

pointed than in /. bubalus, about 4 in length. Eye about equal to snout, 5^
in head, much smaller than in /. bubalus. Mouth large, considerably

oblique, approaching that of /. cyprinella. Body much less elevated and
compressed than in /. bubalus, the back not at all carinated

; 3 to 3^ in

length. D. 30 ; A. 10 ; scales 8-41-7. Longest ray of dorsal scarcely yi the

length of base of fin ; anal rounded. Colors very dark, fins all black. " Not

.

always separable from /. cyprinella, and perhaps not really different."

Ohio river at Cincinnati, Henshall, 1889. Not mentioned by
any other collector.

Ictiobus bubalus (Rafinesque). Buffalo Fish ; Small-mouthed
Buffalo ; Razor-back ; Sucker-mouthed Buffalo.

Head moderate, triangular in outline when viewed from the side, 4 in

length, mouth quite small. Body considerably elevated and compressed

above ; the dorsal region sub-carinate, the belly thicker ; depth 2% to 2^.
Highest dorsal ray reaching much beyond middle of fin ; D. 29 ; A. 10

;

V. 10 ; scales S-39-6. Color brownish olive, paler below, the lower fins

slightly dusky. Length 30 inches.

Recorded by Rafinesque for the Ohio, " as far as Pittsburg."

Also recorded for the state by Kirtland. " Abundant in the Ohio

river," Henshall, 1888. Not recorded for any other point of the

state.

Genus : Carpiodes.

Key io Species.

A. Body sub-fusiform, depth about 3 in length. Dorsal with about 30 rays.— carpio.

AA. Body ovate oblong, the back eleva ed, depth about 2% in length.

B. Lips thin, silvery white, the halves meeting in a wide angle.

C Head large, snout blunt ; eye large, 3% to 4.

—

difformis.

CC Head small and pointed, the snout projecting, eye small, 5 to $% m >

head.

—

thompsoni.

BB. Lips full, thick, reddish in life, the halves of lower lip meeting in an acute

angle.

—

velifer.

Carpiodes carpio (Rafinesque). Big Carp Sucker.

Head comparatively short, 4 to 5 in body. Body more fusiform than in

others of the genus, compressed, but not much arched, depth 2% to 3.

.
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Anterior rays of dorsal short, much thickened and osseus at base, especially

in adults, the longest ray a little more than yz the base of the fin, which con-

sists of 30 rays ; caudal moderately forked. Eye medium, anterior, 4^ in

head. Muzzle short, but projecting beyond mouth. 36 scales in lateral line.

Limited in its distribution to the Ohio and its larger tribu-

taries.
'

' The commonest species of its genus in the Ohio river,

and it is often found in the streams of the interior," Jordan.

Very abundant in the Ohio river, Henshall, 1888 ; Ohio river at

Bellaire, R. C. Osburn, 1900.

Carpiodes difformis Cope.

Snout very blunt, the maxillary reaching to front of pupil. Nostrils

very near tip of snout. Lips thin, silvery colored in life, the lower f>shaped.

Head \% in body ;
depth 2% to 2^, the back considerably elevated. Eye

quite large, 3^ to 4 in head. D. 24, its first rays very high ; A. 8 ;
V. 9 ;

scales, 6-35-4.

Recorded for the state by Jordan, under the name of C.

cutisanserinus (Cope), as "abundant in the Ohio." C. cutisan-

serinus is now regarded as identical with C. difformis. " Abund-

ant in Ohio river, young common in Little Miami river," Hen-

shall, 1888. Klippart, in his first report, says of this species,

that it/' abounds in Lake Erie, but this must be a mistake, prob-

ably in regard to the species, as C. difformis is not, I believe,

known to occur in the St. Lawrence System."

Carpiodes thompsoni Agassiz. Lake Carp.

Body stout, short, the back much elevated, depth 2% in length. Head

small, 4 to 4X in length, the snout pointed ; lips thin, white, meeting at a

wide angle. Eye small, 5 to 5*4 in head. Tip of lower jaw much in advance

of nostrils ; maxillary reaching line of orbit. Dorsal of about 27 rays, aris-

ing about midway from snout to base of caudal, its anterior rays high, -A, as

long as base of fin. A. 7 ; V. 10 ; scales rather closely imbricated, 8-39 to

40-6.

" Abundant in Lake Erie. I have examined many specimens

from Sandusky Bay," Jordan; Lake Erie, Henshall, 1889;

Lorain County, "not very common," McCormick, 1892; Lake

Erie at Toledo, Jordan and Evermann (Bull. 47, U. S. Nat'l.

-Mus. )

.
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Carpiodes velifer (Rafinesque). Quili, Back; Spearfish.

Head ^H to 4 '> nps thick, full, flesh-colored in life, the halves of the
lower meeting at an acute angle; muzzle projecting, conic; eye 4 to 5. in

head. Back much arched ; depth 1% to 3. Dorsal fin of about 27 rays, the
anterior rays very long and filamentous, sometimes as long as the base of the
fin. Caudal deeply forked, its lobes slender, the upper lobe the longer.

Scales 7-35-5.

Recorded by Rafinesque for the Ohio river as far as Pittsburg.
'

' Quite Common in Ohio river, young ones common in Little

Miami river and tributaries," Henshall, 1888 ; Maumee river at

Antwerp, Defiance, Grand Rapids and Toledo, Tiffin river at

Brunersburg, Auglaize river at Cloverdale, Oakwood and Defi-

ance, Blanchard fiver at Ottawa and Cloverdale, Hoaglin creek

near Oakland, Beaver creek at Grand Rapids, "rather common
at all these points," Kirsch, 1893 ; Scioto river, Scioto Big Run,
Mason's Run and Hell Branch, Williamson and Osburn, 1897 ;

Scioto river at Ironton, Wabash river at Celina, Wolf creek near

Dayton, North Fork of Licking river at Newark, R. C. Osburn,

1899 ; Breakneck creek and Cuyahoga river near Kent, Chippewa
lake, Wheeling creek at Bridgeport, Ohio river and McMahon's
Run at Bellaire, R. C. Osburn, 1900.

Cycleptus elongatus (Le Sueur). Black Horse
;

Missouri Sucker.

Depth 4 to 5 ; head 6 to 8% ; eye small, 6 to 7 in head. D. 30, its long-

est ray a little longer than head ; A. 7 or 8 ; scales 9-56-7. Color very dark,

males in spring almost black. Length 2^ feet.

Apparently confined in this state to the Ohio river.
'

' As far as

Pittsburg," Rafinesque. Recorded for the Ohio by Kirtland and
by Jordan, and Henshall in 1888 mentions it as " not uncommon
in the Ohio river.
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Genus : Catostomus.

Key to Species.

A. Head transversely convex above, the orbital rim not elevated, scales in lateral line

60 or more.

B. Scales in lateral line about 100.

—

catostomus.

BB. Scales in lateral line 64 to 70.— • commersonii.
AA. Head broad, depressed, and transversely convex between the orbits

; scales in lateral

line, 48 to 55. nigricans.

Catostomus catostomus (Forster). Northern Sucker.

This species can at once be distinguished from the others of the genus
occurring in Ohio, by the great number of scales in the lateral line, 95 to 114.

About 29 cross rows between dorsal and ventrals. Head broad above, pointed

in front ; snout a little longer than remainder of head and much overhang-

ing the mouth. Body rather slender and somewhat terete. D. 10 ; A. 7.

Color, above, smoky gray ; below, white. Length o.yz feet.

This species is one of northern distribution, probably not

occuring in the tributaries of the Ohio. "Quite abundant in

Lake Erie," Jordan (Ohio Rept. ), 1878; Lake Erie, Henshall,

1889.

Catostomus commersonii (Lacepede). Common Sucker;
Fine-scaeed Sucker.

Head rather conical, $% in length of bod)', flattish above, but not con-

cave between the eyes. Body moderately stout, terete or sub-terete, becom-
ing heavier at the shoulders with age, depth 4 to 5 in length. D. 11 or 12

;

scales small, 10-64 to 70-9. Color olivaceous, tending toward blackish on
back and lateral line. Length 18 inches.

One of the commonest species in the state, found in abund-

ance in nearly every stream. Recorded for the state by Kirt-

land for the Big Miami, and small brooks of northern Ohio
;

" Swarming in every pond and stream in Ohio," Jordan (Ohio

Rept.); Hamilton County, " Everywhere abundant," Henshall,

1888; Lorain County, "Very common in all our waters,"

McCormick, 1892 ; recorded by Kirsch for nearly every locality

seined in the Maumee River System, 1893 ; taken by Mr. Wil-

liamson and myself in every stream in Franklin County, 1897 >

in every stream of the Big Jelloway Creek System in Knox
County, Parker, Williamson and Osburn, 1898 ; taken by myself

in 1S99, at the following places : Ohio river and Ice creek at
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Ironton, John's creek at Waterloo, Huron river at Milan, Ashta-

bula creek at Ashtabula, Wabash river at Celina, Stillwater and

Wolf creeks near Dayton, and North Fork of Licking river at

Newark ; and in 1900 in the Cuyahoga river at Hawkins, Break-

neck creek near Kent, Chippewa lake, Grand river at Painesville,

Chagrin river at Willoughby, Wheeling creek at Bridgeport, Ohio

river and McMahon's Run at Bellaire, and Licking reservoir.

Catostomus nigricans Le Sueur. Hog Sucker ; Stone RoixER.

Head large, concave between the eyes, 4^ in length. Body nearly

terete, depth 4^ to 5. D. 10 or 11 ; scales 48 to 55- in lateral line. Color,

olive, becoming brownish on the back, which is crossed by several dark,

irregular blotches ; belly white. Length 2 feet.

This Sucker is very widely distributed over the state, being

found in all suitable localities. Its especial haunts are clear,

stony ripples and rock-bottomed pools. Not taken in lakes.

Kirtland records it as two species, Hypentelium macropterum and

Catostomus nigrans ; "extremely abundant in every running

stream in Ohio," Jordan (Ohio Rept.); Hamilton County,

"everywhere abundant," Henshall, 1888; Lorain County,

McCormick, 1892 ; Kirsch, 1893, records it for the streams at

nearly all points investigated in the Maumee River System, '

' none

taken in the lakes"; Franklin County, Scioto river, Olentangy

river, Scioto Big Run, Grant's Run, Big Walnut creek, Rocky
Fork, Black Lick, Alum creek, Big and Little Darby creeks and

Hell Branch, Williamson and Osburn, 1897 ; every stream in the

Big Jelloway Creek System, Parker, Williamson and Osburn,

1898 ; Ohio river and Ice creek at Ironton, John's creek at Water-

loo, Huron river at Milan, Ashtabula creek at Ashtabula, Wabash
river at Celina, Stillwater and Wolf creeks near Dayton and

North Fork of Licking river at Newark, R. C. Osburn, 1899 ;

Cuyahoga river at Hawkins, Grand river at Painesville, Chagrin

river at Willoughby, Wheeling creek at Bridgeport, Ohio river

and McMahon's creek at Bellaire, and the outlet of Licking

reservoir into Licking river, R. C. Osburn, 1900.
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Genus: Erimyzon.

Erimyzon sucetta oblongus (Mitchell). Sweet Sucker;
Chub Sucker.

Head 4 to 4% m length ; snout not projecting ; eye \% to 4^ in head-

Body stout, compressed ; depth in adults about 3, but younger specimens

much more slender ; back arched, old specimens becoming quite gibbous at

the nape. Lateral line entirely wanting. Scales about 40, closely imbri-

cated and somewhat crowded anteriorly, sometimes showing irregularities of

arrangement. Length 10 inches. Color varying with age, in adults brown

or brownish olive above, with a tendency to brassy on sides and belly
;

younger specimens are plain olivaceous, occasionally bright, '

' gold-fish

3'ellow "
; very young with a distinct, black lateral band, which breaks up'

into blotches a little later. Ohio specimens show some variations between

the typical E. sucetta and the variety oblongus, but seem to agree more

closely with the variety than with the typical form.

The Chub Sucker, or Sweet Sucker, is widely distributed over

the state, but its occurrence is irregular. At some points it is an

abundant species, at others rare.
'

' Common in Little Miami and

Ohio rivers," Henshall, 1888 ;
" not common, I have taken a few

in the lower part of Beaver creek," McCormick, 1892 ;
Maumee

river at Toledo, St. Joseph river at Edgerton, St. Mary's river at

St. Mary's, Tiffin river at West Unity, Lost and Gordon creeks,

near Cecil, Kirsch, 1893 \
Franklin County, Scioto river, Scioto'

Big Run, Grant's Run, Big Darby, Little Darby and Hell.

Branch, Osburn and Williamson, 1897 ; Ohio river at Ironton,.

Wabash river at Celina, Stillwater and Wolf creeks near Dayton,

R. C. Osburn, 1899 ;
Licking reservoir, E. B. Williamson

;
San-

dusky Bay, very common in Black Channel, Grand river at

Painesville, Chagrin river at Willoughby, Wheeling creek at

Bridgeport, and Ohio river and McMahon creek at Bellaire, R. C.

Osburn, 1900.

Genits: Minytrema.
Minytrema melanops (Rafinesque). Winter Sucker ;

Spotted Sucker r

Striped Sucker.

Head 4
1/ ; snout round, a trifle projecting. Body elongate, somewhat

terete, back somewhat arched in front of dorsal fin
;
depth about 4. D. 12 ;

A. 7. Scales about 46. Lateral line wanting in young, present but more or

less interrupted in adults. Coloration dusky olive above, each scale with a

more or less distinct black spot at its base, these forming rows along the

rows of scales. Length about 18 inches.
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Not usually a common species, though widely distributed.

Recorded by Kirtland, 1838 ; Hamilton County, Little Miami
.and tributaries, Henshall, 1888; Lorain County, " Rare, Ver-

million river and Beaver creek," McCormick, 1892 ; Maumee
river at Grand Rapids, St. Joseph river at Edgerton, Fish creek

at Edgerton, St. Mary's river at St. Mary's and Rockford,

Auglaize river at Wapakoneta and Cloverdale, Blanchard river at

Findlay, Kirsch, 1893 '> Franklin County, Scioto river, Olentangy

.river, Black Lick, Little Walnut and Big Darby, Williamson and

Osburn, 1897 ; Stillwater creek near Dayton, and Wabash river

near Celina, R. C. Osburn, 1899. At the latter place, in a series

•of pools formed by the outlet of St. Mary's reservoir, the species

was taken in abundance, the only time I have ever taken more
than a few individuals in one locality.

Genus: Moxostoma.

Key to Species.

A. Dorsal fin of 15 to 18 rays ; lower lip V-shaped.

—

anisurum.

AA. Dorsal fin of less than 15 rays ; lower lip truncate behind, not evidently V-shaped.

B. Head rather large, 4 to nearly 5 in length, snout little projecting.

—

aureolum.

BB. Head small and conic, about 5% in length, the snout much projecting beyond
the small mouth.

—

breviceps.

Moxostoma anisurum (Rafinesque). White-nosed Sucker.

Head short and broad, flattened above, 3% to 4X in length, eye midway
in head, 4 to 5 in its length. Body compressed ; back high, considerably

more arched than in M. aureolum ; depth 3^ in length. Fins all large.

Color bright olivaceous to smoky above, white or silvery on sides and belly.

Most easily distinguished from other species of the genus occurring in Ohio,

by the long dorsal fin, containing from 15 to 18 rays.

This species is found in both the Lake and Ohio river drain-

-age, but is not usually very common, and is confined to the larger

streams. Ohio river, " as far as Pittsburg," Rafinesque. Given

by Jordan (Ohio Rept.) as three species—M. anisurum, of which

he says, " I have seen a few specimens, obtained in the Cincin-

nati market"; M. velatum, " frequently taken in the Ohio river

.and its tributaries," and M. carpio, from Lake Erie and the Ohio

at Cincinnati and Marietta. These three are now regarded as

.synonymous (See Bull. 47, U. S. Natl. Mus.). Hamilton County,
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not uncommon in Ohio river, Henshall, 1888
; Lorain County,

McCormick, 1892 ; Maumee river at Antwerp, Defiance and
Toledo ;

Tiffin river at West Unity and Brunersburg, Auglaize

river at Cloverdale, Oakwood and Defiance
; Blanchard river at

Ottawa, Hoaglin creek near Oakwood, Beaver creek at Grand
Rapids, Kirsch, 1893 ; Franklin County, Scioto river, Olentangy

river and Alum creek, Williamson and Osburn, 1897 ; Ohio river

at Ironton, Huron river at Milan, R. C. Osburn, 1899 ; Ohio

river at Bellaire, Licking reservoir, R. C. Osburn; 1900.

Moxostoma aureolum (Le Sueur). Red-horse ; Mui^ET ;

White Sucker.

Head 4 to 5, flattened above ; snout slightly projecting ; eye 43/ in head.

Body rather stout, somewhat compressed ; back, little elevated ; depth 4 in

length. D. 13. or more rarely 12 or 14 ; A. 7 ; scales about 45. Color oliva-

ceous above, sides silvery ; lower fins reddish, especially during the breed-

ing season.

Until very recent 3<
Tears this has been recorded as two species,

the short-headed, small-mouthed form as M. aureolum, and the

more ordinar}^ form as M. macrolepidotum duquesnii (Le Sueur).

This matter is cleared up by Jordan and Evermann (Bull. 47,

U. S. Natl. Mus.). It is very probable that some collectors have

confused the short-headed form with M. breviceps (Cope), as I

can find no record of M. breviceps for Ohio in any paper preceding

Bull. 47, U. S. Natl. Mus., in which it is recorded as abundant

in some portions of the state. However, as I have no direct evi-

dence of any such error, I include all records for M. aureolum

and M. macrolepidotum duquesnii under M. aureolum. Ohio

river, " as far as Pittsburg," Rafinesque ; recorded for the state

by Kirtland as Catostomus aureolus, C. Duquesnii and C. ery-

thurus ; Hamilton Count}'', " abundant in all streams explored,"

Lake Erie, Henshall, 1888-89 ; Lorain County, McCormick,

1892 ; Maumee river at Defiance, Grand Rapids and Waterville,.

St. Mary's river at Rockford, Auglaize river at Oakwood, Sugar

creek at Lima, St. Joseph river at Edgerton, west end of Lake

Erie, Kirsch, 1893; Franklin County, "abundant, taken in all

but the smallest streams," Williamson and Osburn, 1897 ; Knox
County, Big Jelloway creek system, "abundant, the j-oung fry
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ascending even the smallest brooks," May 26 given as a breeding

date, Parker, Williamson and Osburn, 1898 ; Ohio river and lee

creek at Ironton, John's creek at Waterloo, Huron river at Milan,

Sandusky Baj^, Ashtabula creek at Ashtabula, Wabash river at

Celina, Stillwater and Wolf creeks near Dayton, North Fork of

Licking river at Newark, R. C. Osburn, 1899; Niggermill Run
at Salem, E. B. Williamson, 1900 ; Cuyahoga river at Hawkins,

Grand river at Painesville, Chagrin river at Willoughby, Wheel-
ing creek at Bridgeport, Ohio river and McMahon creek at

Wheeling, Licking reservoir, R. C. Osburn, 1900.

Moxostoma breviceps (Cope).

Form of a Corcgonas, with, deep, compressed body, small head, and a

conic snout, which overhangs the very small mouth. Caudal fin, with the

upper lobe falcate, much longer than the lower. Dorsal fin short, high,

falcate, the anterior rays 1% to 1%, times base of fin, the free border much
concave. Depth 3^ in length. Head 5 to 5%. D. 12 or 13. Scales 6-45-5.

Lower fins bright red.

"Abundant in Lake Erie; our specimens from Sandusky,

Toledo and Cincinnati," Jordan and Evermann (Bull. 47, U. S.

Natl. Mus.).

Genus: Placopharynx.

Placopharynx duquesnii (Le Sueur).

Head 4 ; snout rounded, projecting ; lower jaw somewhat oblique when
closed ; eye /[]4 in head. Body rather stout, somewhat compressed, in form
like that of M. aureolum ; D. 13 ; A. 7 (not 9, as is usually given, in any
Ohio specimens I have seen); scales 6-45-6. Lower pharyngeal bones very

strong, the lower teeth on these bones very strong and molar-like, little

compressed, and having broad grinding surfaces.

This species so closel}r resembles M. aureolam that it can be

positively distinguished only by the appearance of the lower

pharyngeal teeth, and it has no doubt been much overlooked.

Recorded by Jordan (Ohio Rept.) on the strength of a skeleton

found by Dr. J. M. Wheaton in the Scioto river at Columbus, one

of the very few specimens known at that time. The species has

since proved to be well distributed over the state, though not

usually abundant. Hamilton County, not rare in the Ohio, Hen-
shall, 1888

;
Lorain County, Lake Erie, common with other
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mullets, McCormick, 1892 ; Franklin County, Scioto river, Olen-

tangy river and Big Darby creek, Williamson and Osburn, 1897 >

Ohio river at Ironton, Wabash river at Celina, R. C. Osburn,

1899 ; Ohio river at Bellaire, R. C. Osburn, 1900.

Genus: Lagochi:la.

Lagochila lacera Jordan and Brayton. Hare-lip Sucker
;

Cut-lips.

Head short, conical, with lengthened snout, the region between the eyes

flattened and with prominent mucous ridges. Cheeks and lower part of head

rather swollen. Opercle much reduced, its greatest length scarcely greater

than diameter of eye. Head 4.73 in length. Eye 4.% In head, 2 in length of

snout. Body rather slender, depth 473. Dorsal fin rather low, its rays 12
;

A. 7 ; V. 9 ; scales 5-45-5. Mouth very singular ; the upper lip is broad and
fleshy, not separated from the skin of the forehead by a crease ; at each side

of the mouth a sharp fold of skin is formed, which descends to the mid line

below, passing under the lower jaw, but is separated from that of the oppo-

site side by a longitudinal crease ; in front of these the fleshy lower lip is

split into two large depending lobes.

This species has been recorded for but three localities in the

state. Its rare occurrence in the state was first noted by

Dr. Jordan in Klippart's "Second Annual Report of the Ohio

State Fish Commission for 1877," where he says :
" Mr. Klip-

part finds it very abundant in the Scioto, where it has been over-

looked by all the collectors from Rafinesque and Kirtland down,"
and Mr. Klippart further comments :

'

' The fisherman assured

me that he had taken them several years in succession." Twenty
3^ears later, the investigations on the fishes of Franklin County,

carried on by Mr. Williamson and the writer, and extending over

a period of several years, failed to bring to light a single speci-

men of this species, though the Scioto river was hauled in many
places. The species has been taken in the state by Kirsch, in

1893, in the Auglaize river at Cloverdale, and in the Blanchard

river at Ottawa.
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Family: Cyprinid^E (The Minnows).

Key to Genera.

X (Dorsal fin long, with 2 or 3 spines, and 18 or 20 rays ; introduced species.

A. Teeth in 3 rows, 1, 1, 3-3. 1, 1, all molar
; 4 barbels.

—

Cyprinus.

AA. Teeth in 1 row, 4-4, molar, but compressed ; barbels wanting.— Carassius.)

JI. Dorsal fin short, without developed spine.

A. Air bladder surrounded by many convolutions of the very long alimentary

canal.

—

Campostoma.
AA. Air bladder above the alimentary canal, not surrounded by convolutions of the

intestine.

B. Alimentary canal more than twice the length of body ; teeth in 1 row >

peritoneum usually black.

C. Teeth 5-5 or 4-5 ; scales minute.

—

Chrosomus.
CC. Teeth 4-4 ; scales larger.

D. A small barbel present at base of maxillary ; color silvery.

—

Hybognathus.
DD. Barbel wanting; color olivaceous, little silvery.

—

Pimephales.
.BB. Alimentary canal less than twice the length of body; peritoneum usually

silvery.

F- Tower jaw normally formed, dentarv bones free from each other

except at the S3fmphysis.

F. Teeth in main row 5-5 or 4-5.

G. Abdomen rounded behind ventral fins, not compressed

into a scaleless ridge; anal basis >hort.

H. A minute barbel present on maxillary at a little

distance above its base.

—

Semotilus.
HH. Maxillary without barbel.

I. Teeth in 2 rows, 2, 4-5, 2.

—

Leuciscus.

II. Teeth in 1 row, 5-5. Mouth extremely small.

—

Opsopceodus.

GG. Abdomen compressed behind ventral fins into a sharp,

scaleless ridge; anal basis longer.

—

Abramis.
TF. Teeth in main row 4-4.

J. Maxillary without barbel.

K. No cavernous lymph spaces visible in mandible,

sub-opercle and inter-opercle.

T- First (rudimentary) ray of dorsal detached

from the first developed ray and connected

to it by a membrane; a conspicuous black

spot at base of caudal and dorsal — Cliola.

Tie First (rudimentary) ray closely attached to

first developed ray.

—

Notropis.

KK. Mandible, sub-opercle and inter-opercle, with con-

spicuous, externally visible, cavernous lymph
chambers.

—

Fricymba.

JJ. Maxillary barbel present.

M. Premaxillaries not protractile, connected to skin of

forehead in the median line without a cross

groove; teeth 2, 4-4, 2. Rhinichthys.
MM. Premaxillaries protractile, a cross groove separat-

ing them from the skin of forehead in front; only

1 tooth in lesser row.— Hybopsis.

XE. Tower jaw singularly formed, the dentary bones parallel and united

for their entire length ; a conspicuous, fleshy lobe on each side at

base.

—

Exoglossum.
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Genus : Cyprinus.

Cyprinus carpio Linnaeus. The Carp.

The Carp may be readily distinguished from any of our native Cyprinidce by the

presence of four long barbels, and by the very long dorsal fin—about 20 rays—preceded by
a stout spine, which is serrated behind. Anal fin >hort, of about 5 rays, also preceded by
a spine. The lower pharyngeal teeth, unlike those of any native American Minnow, are

in 3 rows, 1, 1, 3-3, 1, 1. The lateral line is complete. Many varieties have resulted from
cultivation. Chief among these are the " Full-scale," in which the body is covered with

strong scales, after the formula, 6-40-5; the " Half-scale " or " Mirror," characterized by a

few rows of very large scales ; and the " Leather Carp," in which the scales are entirely

absent.

The Carp was first introduced into the state to stock ponds and lakes,

but, escaping from cultivation, has become generally distributed over the

state and occurs in streams as well as ponds and lakes. Recorded for the

state by Henshall, 18S9, in Ross lake and Little Miami "river; Lorain County,

occasionally taken in the rivers, McCormick, 1892; Maumee river at Toledo

(abundant), St. Marys river at Rockford, Tiffin river at West Unity, and

west end of Lake Erie (abundant), Kirsch, 1893; Franklin County, "of
general distribution throughout the county," Williamson and Osburn, 1897;

Knox County, Big Jelloway creek, "very common," Parker, Williamson

and Osburn, 1S98; very common in Sandusky Bay, R. C. Osburn, 1899;

Wheeling creek at Bridgeport, Ohio river at Bellaire, and Licking reservoir,

R. C. Osburn, 1900.

Genus: Carassius.

Carassius auratus (Linnaeus). Goldfish.

The Goldfish may be distinguished from our native Minnows by the very long dorsal

fin, preceded by a stout, serrated spine ; the anal of 7 rays, with a similar spine. From
the Carp it is distinguished by the absence of the barbels about the mouth, and by the

teeth, which are 4-4. As in the Carp, cultivation has produced many varieties.

It has escaped from cultivation in some parts of Ohio, and has been

reported by Henshall, 1888, as " not rare in the canal basin near Elmwood,
Hamilton County.

Genus: Tinca.

Tinea tinca (Linnaeus). Tfnch.

In the spring of 1898 a freshet carried away the banks of an artificial

lake on the grounds of the Ohio State University, at Columbus, and many
of the Tench, with which the lake was stocked, escaped into the Olentangy

river. In September of the same year specimens were taken at the mouth
of the small stream flowing from the lake to the river. Whether the Tench,

will hold its own in the streams of Ohio vet remains to be seen.
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Genus: Campostoma.

Campostoma anomalum (Rafinesque). Stone-ROLLER
;

Stee^-backed Chub ; Mammy ; Dough-be^iat.

This species is most easily distinguished by an examination of the intes-

tine, which is very long and is wound in many convolutions about the air-

bladder. This arrangenient is peculiar to this genus among all known fishes.

Head 4; depth 4* ; eye 5 to 5% in head; D. 8; A. 7; scales 7-48-6; teeth 4-4.

Body stoutish. Snout somewhat decurved, mouth inferior. Color brownish,

almost black in adult breeding males; sides brassy, irregularly mottled with

dark olivaceous or brown; fins usually plain, in breeding males the dorsal is

tinged with orange, a black bar through its middle, other fins more or less

tinged with orange. Entire dorsum of breeding males covered with tuber-

cles. Young with a dark lateral band extending onto gill covers and between
eye and tip of snout. Length 6 to 8 inches.

A very abundant and widel}r distributed species, generally

most abundant in small streams and on ripples of larger ones.

First recorded for the state by Kirtland under the name Exoglos-

suni lesueurianum ; given by Jordan as " extremely abundant in

every stream in the state
'

'
; Hamilton County, '

' abundant in

every stream explored," Henshall, 1888
; Lorain County, " com-

mon in most of our streams," McCormick, 1892 ; Franklin

County, " very abundant everywhere," Williamson and Osburn,

1897 5 Big Jelloway creek system, " apparently the most abund-

ant species," Parker, Williamson and Osburn, 1898 ; recorded

for many places in the Mauniee river system (not taken in St.

Mary's river) by Kirsch, 1893 > Ohio river and Ice creek at

Ironton, Huron river at Milan, Ashtabula creek at Ashtabula,

Wabash river at Celina, Stillwater and Wolf creeks near Dayton,

north fork of Licking river at Newark, R. C. Osburn, 1899 ;

Niggermill Run at Salem, E. B. Williamson, 1900 ; Cuyahoga

river at Kent and Hawkins, Breakneck creek at Kent, Chippewa

lake, Summit lake, Grand river at Painesville, Chagrin river at

Willoughby, Wheeling creek at Bridgeport, Ohio river and

McMahon creek at Bellaire, Licking reservoir, R. C. Osburn,

1900.
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Genus : Chrosomus.

Chrosomus erythrogaster Rafinesque. Red-belued Dace.

Head 4; depth 4; eye 3%. D. 8; A. 8; teeth 5-5; scales 16-S5-10.

Body rather elongate, the head pointed; mouth small, terminal, somewhat
oblique. Lateral line developed backward about as far as the dorsal fin.

Color above, brownish; a black vertebral line, bordered on either side by a

row of black dots; sides creamy white, bordered above and below with a

black band, the lower the wider and extending forward through eye; under

parts white, in breeding males entirely suffused with vermillion; fins all

bright sulphur yellow, the dorsal with a bright red spot at its base, anteriorly;

females and young less brilliantly colored. Length 2 to 3 inches.

The Red-bellied Dace is widely distributed and is generally

abundant where found, but it is strictly a " brook species," being

confined to small clear streams and spring runs. Recorded for

the state by Dr. Kirtland
;
Lorain County, " I have found them

in but one stream, Spring brook," McCormick, 1892 ;

" collected

by Prof. Meek in Lost creek, near Defiance," Kirsch, 1893 ;

Franklin County, Grant's Run and Plum Run, tributaries of the

Scioto river, in abundance, Williamson and Osburn, 1897 > Knox
County, Parker's Run, a tributary of Big Jelloway creek, "in

considerable numbers," Parker, Williamson and Osburn, 1898
;

Licking County, occurring in abundance in spring runs tributary

to North Fork of Licking river near Newark, R. C. Osburn, 1899;

Niggermill Run at Salem, E. B. Williamson, 1900.

Genus: Hybognathus.

Hybognathus nuchalis Agassiz. Silvery Minnow.

Head 4^ to 5; depth 4^; eye 4; D. 8; A. 7; teeth 4-4; scales 5-38-4.

Body elongate, comparatively slender. Head moderate, the profile evenly

curved; upper jaw heavy, lower thin. Scales large and silvery, 12 to 14 in

front of dorsal. Lateral line decurved. Intestines very long, 7 to 10 times

the length of bod)^. Color olivaceous green above, translucent in life; sides

clear silvery; fins plain. Length 4 to 7 inches.

This species seems to be confined to the southwestern part of

the state. Jordan, in his Ohio Report, gives it as abundant in

small streams flowing into the Ohio river, but Dr. Henshall

records it for only White Oak creek and the Ohio river, and in

my work at Ironton and Bellaire I failed to find it. This species

is not mentioned by any other collector.
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Genus: PimephaeES.

Key to Species.

A. Lateral line more or less incomplete; body very short and stout.

—

promelas.

AA. Lateral line complete ; body moderately elongate.

—

notatus.

Pimephales promelas Rafinesque. Fat-head.

Head 4; depth 334 to 4; eye 4. D. I, 7; A. 7; scales 7 or S-43 to 47-5 or

6. Body very short and deep. Head short, ever}rwhere convex, almost

globular in adult males. Scales deep, closely imbricated; lateral line incom-

plete. Color dark olivaceous above, paler below; a dark lateral band and

caudal spot; dorsal fin with a dusky shade through it at the middle, Breed-

ing males with the head nearly black, with tubercles on snout and lower

jaw. Length 2^ inches.

Recorded by Kirtland. Given by Jordan as most abundant

in small streams flowing into the Ohio ; Hamilton County, " very

abundant everywhere," Henshall, 1888; Lorain County, "not

common, but found in most of the streams," McCormick, 1892
;

Maumee river at Cecil, Lost and Gordon creeks near Cecil, Sugar

creek at Lima, Kirsch, 1893 '- Knox County, Big Jelloway creek,

rare, Parker, Williamson and Osburn, 1898 ; Ohio river at Iron-

ton, Wabash river at Celina, Stillwater and Wolf creeks near

Dayton, R. C. Osburn, 1899 ; Niggermill Run at Salem, E. B.

Williamson, 1900 ; Pippin lake, Cuyahoga river at Hawkins,

Ohio river at Bellaire, R. C. Osburn, 1900.

Pimephales notatus (Rafinesque). Blunt-nosed Minnow.

Head 4^; depth 4^ to 5; eye 4. D. I, 7 or S; A. 7; scales 6-45-4, 22 in

front of dorsal, much crowded and irregularly arranged anteriorly. Body

rather elongate. Head moderate, the snout very blunt and convex; top of

head depressed; mouth small, inferior, horizontal. Color olivaceous, some-

times very dark; a black spot at base of dorsal fin in front. Males in breed-

ing season with the head black or nearly so, and with about 16 large tuber-

cles on the snout. Length 4 inches.

This species is much more abundant than the preceding.

"Swarms in all the streams of the state," Jordan; Hamilton

County, " the most abumdant minnow," Henshall. 1888; Lorain

County, " very abundant in small streams," McCormick; 189.2;

Kirsch records it for every stream of the Maumee river system

explored in Ohio; Franklin County, " our most abundant minnow,
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in great numbers in every stream," Williamson and Osburn,

1897 ; Knox Count)', abundant in every stream of the Big Jellow-

way creek sj'stem, Parker, Williamson and Osburn, 1898 ; Ohio

river and Ice creek at Ironton, Huron river at Milan, Sandusky

Bay, Ashtabula creek at Ashtabula, Wabash river at Celina,

Stillwater and Wolf creeks near Dayton, North, Fork of Licking

river near Newark, R. C. Osburn, 1899 ; Niggermill Run at

Salem, Mahoning river, B. B. Williamson, 1900 ; Pippin lake,

Chippewa lake, Summit lake, Cuyahoga river at Kent and Haw-
kins, Breakneck creek at Kent, Grand river at Painesville, Cha-

grin river at Willoughby, Wheeling creek at Bridgeport, Ohio

river and McMahon's creek at Bellaire, Licking reservoir, R. C.

Osburn, 1900.

Genus: SemoTieus.

Semotilus atromaculatus (Mitchill). Horned Dace; Chub.

Head 334'; depth 4; eye 5 to 5^. D. 7; A. 8; scales 9-55 to 60-6, about

30 in front of dorsal; teeth 2, 5-4, 2. Head large and heavy, broad and

rounded above; snout broad; mouth broad, oblique; a small barbel on the

maxillary some distance above its posterior end, not evident in young speci-

mens. Body stout, arched in front of dorsal. Dorsal inserted behind ven-

trals. Color dusky olivaceous or bluish above, paler below; sides with a

brassy luster; an indistinct lateral band and caudal spot (these markings

distinct in young). Dorsal with a black spot at its base anterior^. Sides

of head and lower fins rosy in breeding males. These have also the snout

covered with tubercles. Length 10 inches.

A widely distributed species, occurring abundanth^ in brooks

throughout the state, less commonfy in the larger streams, and

rarely in lakes. In seining up stream the increase in number of

individuals of this species as the headwaters are approached is

very noticeable. Kirtland, following Rafmesque, recorded it for

the state as two species, 5". dorsalis and 5". cephahis. Both are

synonyms of 5*. atromaculatus. Hamilton Count}7
, "abundant in

all streams," Henshall, 1888
;
Lorain County, " abundant in most

of the streams," MeCormick, 1892; " generally distributed

throughout the Maumee river basin," Kirsch, 1893 '> Franklin

County, abundant in all streams, Williamson and Osburn, 1897 '>

Knox County, Big Jelloway creek s}7stem, Parker, Williamson
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and Osburn, 1898 ; Ice creek at Ironton, John's creek at Water-

loo, Huron river at Milan, Ashtabula creek at Ashtabula, Wabash
river at Celina, Stillwater and Wolf creeks near Dayton, North

Fork of Licking river at Newark, R. C. Osburn, 1899 ; Nigger-

mill Run at Salem, Mahoning river, K. B. Williamson, 1900
;

Sandusky Ba}^ Cuj-ahoga river at Kent and Hawkins, Breakneck

creek at Kent, Chippewa lake, Grand river at Painesville, Chagrin

river at Willoughby, R. C. Osburn, 1900.

Genus: Leuciscus.

Leuciscus elongatus (Kirtland). Red-sided Dace.

Head 4; depth 5; e}7e 4 to 4^. D. 8; A. 9; scales 10-70-5; teeth 2, 5-4,

2. Bod}' elongate, compressed; head long, pointed; mouth very large,

oblique, the maxillary extending to middle of orbit ; lower jaw projecting,

with a small knob at its symphysis. Color above varying from a dark blu-

ish to greenish, sides somewhat paler and mottled; a dark vertebral line;

along the side is a broad band, bright blood red anteriorly, black posteriorly,

the two colors shading into each other imperceptibly at about middle of

body; above this band is a narrow brassy band; belly silvery white. In

breeding males the belly and lower fins are tinged with rosy; in females and

3
Toung the bright colors are subdued or wanting. Length 5 inches.

The Red-sided Shiner is certainly one of the most elegant of

fishes. It is, generally speaking, a brook species, inhabiting

clear deep pools of brooks and spring runs, though Dr. Kirtland,

who described the species, records it for Lake Erie. It is found

in the tributaries of the Ohio and of the Lake, but has not been #

noticed in the western part of the state. Mahoning river in

Trumbull Count}^ and Lake Erie near Cleveland, Kirtland

;

Lorain County, " common in Spring brook, but not found else-

where," McCormick, 1892 ; Knox County, Little Jellowa)^ creek,

Black Run, Parker's Run, Joe Sapp Run, Shadly Run and Doudy
creek, tributaries of Big Jelloway creek, common, Parker, Will-

iamson and Osburn, 1898 ; Wilson's Run, a small tributary of

the North Fork of Licking river near Newark, R. C. Osburn,

1899; Niggermill Run at Salem, E. B. Williamson, 1900; a

small tributary of the Grand river at Painesville, R. C. Osburn,

1900.
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Genus: Opsopoeodus.

Key to Species.

A. Lateral line complete or very nearly so; dorsal fin with black blotch on anterior

rays, usually none on the posterior.

—

entities.

AA. Lateral line always incomplete; dorsal usually with a conspicuous black spot on
posterior rays.

—

megalops.

Opsopoeodus emiliee Hay.

Head about 4^; depth 4§; eye 3. D. 9; A. 8; scales 5-40-3; teeth 5-5,.

very slender, strongly hooked, and deeply serrate. Body rather elongate,

moderately compressed, not elevated. Head short and slender. Muzzle

blunt and rounded. Mouth very small and very oblique, smaller than in

any other of our Cyprinidce, with scarcely any lateral cleft. Caudal peduncle

long and slender, caudal deeply forked, Breast naked; 16 scales before

dorsal. Lateral line complete or very nearly so. Yellowish; sides silvery;

scales above dark edged; usually a dark lateral band from snout to caudal,

above and below which are series of black dots; anterior rays of dorsal dark,,

no black spot on the posterior raj^s.

Given by Jordan and Kvermann (Bull. 47) for L,ake Erie ;

" two small specimens from the St. Mary's river at St. Mary's,"

Kirsch, 1893.

Opsopoeodus megalops (Forbes).

Head 4^; depth 4 to 5; eye 2j^. D. 7 or 8; A. 7 or 8; scales 5-39-4, 15

before dorsal. Teeth 5-5, hooked and crenate. Lateral line always incom-

plete, sometimes on 4 or 5 scales only; sometimes extending with interrup-

tions to middle of caudal peduncle. Body slender, fusiform; mouth small,

terminal, oblique, so much so in old specimens as to appear almost vertical,

»the chin projecting beyond mouth, in younger specimens the mouth is less

oblique. Top of head covered with prickles in old males. Fins large, caudal

deeply forked. Breast partly naked. Yellowish brown, sides silvery; scales

above dark-edged. Dorsal fin with a black blotch on 4 anterior rays; a

second black blotch usually present on 3 posterior rays. Length 2^ inches.

I have given above the separation of O. emiliee and O. mega-

lops as given by Jordan and Evermann (Bull. 47, U. S. Natl.

Mus. ) They suggest in regard to O. megalops that it is " per-

haps not a distinct species.
'

' A comparative study of these forms

confirms this belief. A dozen specimens taken by the writer in

the headwaters of the Wabash river at Celina, August, 1899, and

two from Summit lake at Akron, July 30, 1900, are referable to

O. megalops as given above, but so many variations between
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O. emilice and megahps exist among these specimens that it is

possible to establish a graduated series between the two species,

and none of the characters given in the above separation are found

to be constant. The lateral line in some cases ceases in front of

the dorsal fin, and in others is continuous to within two or three

scales of the caudal. The second dorsal spot is also subject to

great variation, for, while in old males it is distinct, in some cases

it is very indistinct or wanting altogether. The fin formulae and

squamation of the breast also var}*. Recently, through the

kindness of Dr. S. E. Meek, I have been permitted to examine

specimens of O. emilice from Indian Territory, Arkansas and

Illinois, in the Field Columbian Museum at Chicago. These

specimens show much the same variation as that given for O.

megahps. As I have had no opportunity to compare with the

type specimens, I hesitate to reduce O. megahps to synonymy,

although the two species, as determined by Dr. Meek and myself .,

undoubtedly intergrade.

Genus:- Abramis.

Abramis crysoleucas (Mitehill). Golden Shiner j

Golden Bream ; Roach.

Head \]/z\ depth 3. D. 8; A. 13; scales 10-46 to 55-3; teeth 5-5. Body
strongly compressed, the belly behind ventrals compressed into a sharp keel,

over which the scales do not pass. Color, greenish above, the sides silvery,

with bright golden reflections. Length about a foot.

The Golden Bream is an abundant resident of the state in

suitable localities, being found chiefly in ponds, quiet pools and
weedy bayous, apparently more common in the northern part of

the state. Given by Rafinesque under the name Notemigonus

auratus for the Ohio and Miami rivers ; recorded by Kirtland

under the name Rutulus crysoleucas ; given by Jordan as
'

' ex-

tremely abundant in every pond, lake or bayou"; Hamilton

County, " common in Bloody Run and Clear creek," Henshall,

1888; Lorain County, "very common in still waters," McCor-
mick, 1892 ; Maumee river at Cecil, Grand Rapids, Waterville

and Toledo, St. Mary's river at St. Mary's and Rockford, Tiffin

river at West Unity, Auglaize river at Oakwood and Defiance,

Sugar creek and Lost creek at Lima, Blanchard river at Findlay,
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Kirsch, 1893 I
Franklin County, Scioto river, Scioto Big Run,

Big Walnut creek, Mason's Run, Big Darby creek, Hell Branch,

Williamson and Osburn, 1897 ; Knox County, Big Jelloway

creek, Parker, Williamson and Osburn, 1898 ; Sandusky Bay,

Ashtabula creek at Ashtabnla, Wabash river at Celina, R. C.

Osburn, 1899 ; Niggermill Run at Salem, E. B. Williamson,

1900 ; Chippewa lake, Licking reservoir, R. C. Osburn, 1900.

Genus: Cliola.

Cliola vigilax (Baird and Girard).

"Head \%\ depth 4}^; eye 3^. D. 8; A. 7; scales 8-42-6, about 28

before dorsal; teeth 4-4, with grinding surface and slight hook. Superfici-

ally, much resembling Pimephales notatus, but the form is more stout, the

mouth more terminal, and the alimentary canal less than twice the length

of the body. Caudal peduncle quite deep. Color, greenish, sides pale,

darker above, the scales above dark-edged; a dark lateral band ending in a

distinct caudal spot; a well defined black spot on anterior rays of dorsal.

Length 3 inches.

This minnow has, to the best of my knowledge, been recorded

from but two localities in the state. It has been taken by Hen-

shall in Hamilton County, " common in O'Bannon creek," and a

single specimen was taken in Big Walnut creek, Franklin County,

by Mr. K. B. Williamson and the writer in 1897. It is probably

common nowhere in the state except in the southwestern part, as

its range is for the most part farther south and west.
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Gemis: Notropis.

Key to Species.

A. Teeth 4-4, 1, 4-4, o, or 1, 4-4, 1 (sometimes 2 teeth in one or both inner rows in JV.

hudsonius and N. heterodon).

B. Scales not very closely imbricated, not notably deeper than long; dorsal in-

serted nearly over the ventrals; no black spot on dorsal fin.

C. Teeth one-rowed, 4-4 (sometimes 2, 4-4, 2 in N. heterodon).

D. lateral line usually more or less incomplete; small species, usually

with a dusky lateral band.

E. Mouth very small, chin pale.

—

caynga.

EE. Mouth moderate; chin black.— heterodon.

DD. lateral line always complete; small, weak species.

F. Fins all small and low, pectorals not reaching ventrals.

—

blennius.

FF. Fins high, pectorals reaching ventrals.

—

volucellas.

CC. Teeth two-rowed, 1, 4-4, o; 1, 4-4, 1; or 1, 4-4, 2, the grinding surface more
or less developed.

G. No distinct dark spot at base of caudal.

—

shumardi.

GG. A distinct dark spot present at base of caudal fin.— hudsonius.

BB. Scales deeper than long, closely imbricated along side of body. Usually a dis-

tinct black spot on last rays of dorsal.

—

whipplii.

_AA. Teeth 2, 4-4, 2 (2, 4-4, 1 in N. jejunus).

H. Anal fin short, of 7 to 9 developed rays.

I. Teeth with the grinding surface developed.

J. Scales closely imbricated along the sides, no dark spot at base of

caudal.

—

cornutus.

JJ. Scales not closely imbricated, a dark spot at base of caudal at least

in young.

K. 13 scales before dorsal fin.

—

heterodon.

KK. 18 scales before dorsal.

—

hudsonius.

II. Teeth without evident grinding surface, scales not closely imbricated.

Iv. Eye very large, 2% in head; teeth 2, 4-4, 2.

—

ariommus.

lit,. Eye z% in head, teeth 2, 4-4, 1.— jejunus.

HH. Anal fin long, of 11 or 12 rays; dorsal inserted behind ventrals.

M. Scales not closely imbricated on sides, not crowded anteriorly.

N. Eye very large, 2% to 3.— arge.

NN. Eye smaller, 3% to 4-

O. Front of dorsal midway between snout and base of caudal fin;

eye 3%— atherinoides.

OO. Front of dorsal nearer to base of caudal than to snout; eye 4.

—

rubrifrons.

MM. Scales small and crowded anteriorly, closely imbricated; a black spot at

base of caudal.

—

umbratilis.

Notropis cayuga Meek.

Head 4 or a little over; depth 4^; eye 3^. D. 8; A. 8; scales in lateral

line about 36, 14 before dorsal; teeth 4-4. Close to N. heterodon, from
•which it can be distinguished most readily by the absence of any black on
the chin. Lateral line wanting on some scales. Jaws nearly equal. A black

band along lateral line, continued forward along sides of head and around
snout on upper jaw. Length 2^ inches.
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First recorded for the state by Kirsch, 1893, " a few specimens

from the Maumee river at Toledo"; Franklin County, "rare in

Big Walnut and Little Darby creeks, common in Mason's Run,"
Williamson and Osburn, 1897 ; Sandusky Bay and Ashtabula

creek at Ashtabula, common in both places, R. C. Osburn, 1899.

This species seems to have been overlooked or confused with

some other species by the earlier investigators, as its occurrence

in both the Lake and Ohio river drainage at the points above

noted would indicate a pretty general distribution over the state

in suitable localities.

5 Notropis heterodon (Cope).

Head 4; depth 4; eye 3, longer than snout. D. 8; A. 8; scales 5-36-3,

13 in front of dorsal. The lateral line incomplete, extending usually about

to dorsal fin, but varying greatly; teeth 4-4 (sometimes 2, 4-4, 2). Bod}7

moderate; the back slightly elevated, dorsal inserted nearer the snout than

base of caudal. Coloration olivaceous, darker on the back; a distinct lateral

band, which passes forward through eye and on both jaws; chin distinctly

black. Said to be an exceedingly variable species.

Taken by the writer in Sandusky Bay, July, 1899, and again

in Sandusky Bay at Cedar Point and Black Channel, 1900.

Notropis blennius (Girard). Straw-colored Minnow.

D. 8; A. 8; scales 5-36-4, 14 in front of dorsal; teeth 4-4. Head 4;

depth 4 to 5; eye large, 3 in head. Body moderately stout, but little com-
pressed. Head rather broad; mouth small, inferior, horizontal. Lateral

line complete. Dorsal fin low, its longest ray % of head. Coloration, pale

or yellowish olive; sometimes with a dark lateral band, and edges of mouth
dark; Length 2^ inches. An exceedingly variable Minnow.

This insignificant looking species occurs widely and abundantly

throughout the state and has been recorded by all the recent

writers upon the fishes of the state, beginning with Jordan (Ohio

Rept.), under various names

—

N. blennius, N. deliciosus and N.
stramineus. Hamilton County, " abundant in Little Miami river

and Clough creek," Henshall, 1888; Lorain County, given as

two species, N. deliciosus, very abundant in all the streams, and

N. stramineus, not common, McCormick, 1892 ; Maumee river at

* Notropis anogenus Forbes and N. fretensis (Cope), two small species closely re-
sembling TV. heterodon and N. cayuga, respectively, have been taken almost on our borders
in streams flowing into the state. They may be looked for in north-western Ohio. N.
anogenus may be known from N. heterodon by the usually complete lateral line and the
included lower jaw. N. fretensis is separated from N. cavuga iwith which it is perhaps
identical), by the complete lateral line and the presence of 17 scales in front of the dorsal..
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Antwerp, Cecil, Defiance and Waterville, Tiffin river at Bruners-

burg, Auglaize river at Cloverdale, Sugar creek at Lima, Blanch-

ard river at Ottawa, Beaver creek at Grand Rapids, Kirsch, 1893 5

Franklin County, common in almost every stream, females with

eggs, July 16, Williamson and Osburn, 1897 ! Knox County, Big

Jelloway creek system, "abundant, females with ripe eggs on
May 25," Parker, Williamson and Osburn, 1898 ; Ice creek at

Ironton, John's creek at Waterloo, Huron river at Milan, San-

dusky Bay, Ashtabula creek at Ashtabula, Wabash river at

Celina, Stillwater and Wolf creeks near Dayton, North Fork of

Licking river at Newark, abundant in most places, R. C. Osburn,

1899 ; Pippin lake, Cuyahoga river at Hawkins, Grand river at

Painesville, Chagrin river at Willoughby, Wheeling creek at

Bridgeport, Ohio river and McMahon's Run at Bellaire, Ljeking

reservoir, R. C. Osburn, 1900.

Notropis volucellus (Cope).

Head 33^; depth 4; eye 3^. D. 8; A. 8; scales 4-34-3; teeth 4-4. Fins

more elongate than in related species, the pectorals reaching ventrals. Very
similar to JV. blennius, but distinguished especially by the noticeably higher

fins. Length 2^ inches.

The only record I am able to find of the occurrence of this

species in Ohio is that given by Kirsch in his
'

' Report upon

Investigations in the Maumee River System," in which he men-

tions the fact that specimens from Gordon creek, taken by Prof.

S. E. Meek, are given him as Notropsis deliciosus var. volucella

Cope. Cope's volucellus is now regarded as a distinct species.

Notropis shumardi (Girard).

Head 3^; depth 4.I; eye very large, 2^ to 3 in head. D. 8; A. 7 or 8;

scales 4 or 5-36-2 to 4, 13 in front of dorsal; teeth 1, 4-4, 1, with deep grind-

ing surface, and the edge strongly crenate. Body compressed, the back

elevated; tail slender. Head compressed, flattened above, below and on the

sides; snout short, obtuse; mouth very oblique, terminal, lower jaw included.

Fins large. Lateral line complete, decurved. Color, olivaceous above, pale

below; a dark lateral band, and vertebral line; scales above dark-edged.

Length 3 inches.

Recorded by Kirsch as N. boops Gilbert, "common in the

Maumee river at Grand Rapids," and " five specimens from the
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Blanchard river at Findlay," 1893. Rare in Big Walnut creek,.

Franklin County, Williamson and Osburn, 1897 > a single speci-

men from Stillwater creek near Dayton, R. C. Osburn, 1899.

Notropis hudsonius (De Witt Clinton). SpoT-Tailkd Minnow
;

Shiner.

Head 4^; depth 4; eye 3. D. 8; A. 8; scales 5-39-4, 18 before dorsal;

teeth I, 4-4, o or 1 or 2. Body elongate, considerably compressed in adult.

Head short; muzzle blunt, decurved, shorter than the very large eye; mouth
moderate, nearly horizontal, jaws sub-equal. Lateral line nearly straight,

slightly decurved anteriorly. Coloration very pale, with a broad silvery

band along side, this frequently underlaid with a dusky band. A dark spot

at base of caudal, most distinct in young. Length 4 to 6 inches.

This species is apparently confined to the most northern por-

tions of the state, in Lake Erie and its larger tributaries. L,orain

County, " common in the lake and at the mouth of the rivers,"

McCormick, 1892 ;
" very common in the Maumee river at Grand

Rapids, a single specimen at Toledo," Kirsch, 1893; L,ake Erie

near Sandusky, abundant, R. C. Osburn, 1900 ; Sandusky Bay,,

Morse and Herbert T. Osborn, 1900.

Notropis whipplii (Girard). Siever-fin.

Head \%; depth 4 in adult males, females and young much slenderer;

eye 4^. D. 8; A. 8 or 9; scales 5 or 6-38 to 40-3 or 4; teeth 1, 4-4, 1. Body
moderately elongate, compressed, the back and belly about equally arched.

Head rather short and deep. Scales closely imbricated (much higher than

wide) and of a very regular pattern, about 18 in front of dorsal. Color

leaden or steel-blue, the sides silvery; a dark vertebral line; a black spot

covering the posterior 3 membranes of the dorsal fin, this sometimes very

much reduced in young and females, but always present. Breeding males
have the fins tipped with creamy white, and the top of head and dorsal

region in front covered with small prickles. Length 4 inches.

This elegant little fish is widely distributed throughout the

state, and is usually quite common in all suitable localities.

Recorded by Kirtland under the name Luxilus kentukiensis.

Given by Jordan in his Ohio Report under the name Hudsonhis

analostanus, which he here confuses with N. whipplii. Notropis

(Hudsonius) analostanus is an eastern form, possibly not specific-

ally distinct from N. whipplii (see Jordan and Evermann, Bull.

47, U. S. Natl. Mus. ) Hamilton County, common in all streams

explored, Henshall, 1888
; Eorain County, all streams examined,
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but not very common, McCormick, 1892 ; taken throughout the

Maumee river basin in Ohio, except in Gordon creek and the west

end of Lake Erie, Kirsch, 1893 '> Franklin County, occurs abund-

antly in all the larger streams, females with ripe eggs June 28,,

Williamson and Osburn, 1897 '> Knox County, Big Jelloway creek

and tributaries, not rare, Parker, Williamson and Osburn, 1898 ;

Ohio river at Ironton, Huron river at Milan, Sandusky Bay, Ash-
tabula creek at Ashtabula, Wabash river at Celina, Stillwater

and Wolf creeks near Dayton, North Fork of Licking river at

Newark, R. C. Osburn, 1899 ; Mahoning river, E. B. William-

son, 1900 ; Cuyahoga river at Hawkins, Chippewa lake, Grand
river at Painesville, Chagrin river at Willoughby, Wheeling creek

at Bridgeport, Ohio river and McMahon's Run at Bellaire„

Licking reservoir, R. C. Osburn, 1900.

Notropis cornutus (Mitchill). Common Shiner; Siiwersides.

Head 3X to 4X; depth about 3 (2^ to 3^); eye 4-5^. D. 8; A. 9;

scales 6-41-3 or 4, closely imbricated, 18 or 20 before dorsal; teeth 2, 4-4, 2r

with narrow grinding surface. Body va^ing much with age, in young
slender, in adult short, deep and compressed. Lateral line decurved. Color

above, dark olive green to steel-blue, sides silvery, with a brassy lateral

band; a brassy vertebral line (this color showing only in fresh specimens,,

sometimes appearing as a dark line when out of water). Fins all plain,,

rosy tipped in breeding males. Females and young plainer. One of the

most variable of our Minnows, varying with age, sex and season. Length,

about 10 inches.

One of the most abundant of fishes all over the state. Given

by Kirtland as Riduhis compressus and Luxulus chrysocephalus •-

by Jordan as Luxulus cornutus. Hamilton County, as Notropis:

megalops, "abundant everywhere," Henshall, 1888; Lorain

County, "very common everywhere," McCormick, 1892;

Maumee river system, " every stream," Kirsch, 1893; Franklin

County, "taken in every stream, generally abundant, females-

with eggs on July 6," Williamson and Osburn, 1897; Knox:

County, taken in every stream of the Big Jelloway creek system,

Parker, Williamson and Osburn, 1898 ; Ohio river and Ice creek

at Ironton, John's creek at Waterloo, Huron river at Milan, San-

dusky Bay, Ashtabula creek, Wabash river at Celina, Stillwater

and Wolf creeks at Dayton, and North Fork of Licking river at
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Newark, R. C. Osburn, 1899 ; Niggermill Run and Mahoning
river, E. B. Williamson, 1900 ; Cuyahoga river at Kent and
Hawkins, Breakneck creek at Kent, Summit lake, Chippewa
lake, Iyicking reservoir, Grand river at Painesville, Chagrin river

at Willoughby, Wheeling creek at Bridgeport, Ohio river and
McMahon's creek at Bellaire, R. C. Osburn, 1900.

Notropis ariommus (Cope).

Head 3%" to 4%; depth 4^ to 5. D. 8; A. 9; scales 6-39-2, large, 15

before dorsal; teeth 2, 4-4, 2. Body stout, moderately elevated, somewhat
compressed. Head heavy, broad above; snout moderate, somewhat decurved;

mouth moderate, oblique, jaws equal. Eye very large, 2| in head, much
longer than snout, larger than in any other Ohio Cyprinid. Lateral line

much decurved. Color olivaceous, scales above dark- edged; sides and below

bright silvery. Length 5 inches.

Two specimens from the Maumee river at Antwerp, Kirsch,

1893.
* Notropis jejunus (Forbes).

Head 4; depth 4%; eye 3% in head, equal to snout, less than inter-

orbital space. D. 8; A. 7; scales 5-37-3; teeth 2, 4-4, 1. Body moderately

slender; head flattish above; snout blunt and rounded. Dorsal over ven-

trals; about 16 scales before dorsal. Color, pale olivaceous above, pale on

sides and below, with a broad silvery band overlying a plumbeous shade.

Length 3 inches.

The range of this species in the state seems to be limited to

the Ohio river and the lower portions of its tributaries. Hamil-

ton County, "common in Little Miami river and Bloody Run,

Henshall, 1888 ; common in the Ohio river and Ice creek at

Ironton and in John's creek at Waterloo, R. C. Osburn, 1899.

Notropis atherinoides Rafinesque.

Head 4%; depth 5^; eye $%. D. 8; A. 11; scales 5-38-3, 15 before

dorsal; teeth 2, 4-4, 2. Body long and slender, compressed, back not ele-

vated. Head blunt, conic, shorter than in related species. Mouth moder-

ate, very oblique, upper lip on a level with upper part of pupil. Eye large,

rather longer than snout. Fins low, front of dorsal midway between point

of snout and base of caudal. Lateral line decurved. Color above clear,

translucent olive-green, a yellow, iridescent vertebral line in life, which

becomes darker in spirits; sides bright silvery, with sometimes a brassy

lateral shade ; breeding males with snout rosy. Length 4 to 6 inches.

* Notropis scabriceps, given by Jordan in the Ohio Rept., is confused probably with A".

shumardi. N. scabriceps has. not been noticed outside of the Kanawha river. (See Bull.

47, U. S. Natl. Mus.)



CYPRINID^. 57

An elegant and graceful species, common and widely distrib-

uted, found in all larger streams, usually on gravelly or sandy

bottom, and in lakes under the same conditions. Recorded for

the state by Kirtland as Minnilus dinemus. " Exceedingly com-

mon in Lake Erie, and throughout the state one of the most

abundant of minnows," Jordan (Ohio Rept.); Hamilton County,

''common in Clough creek," Henshall, 1888; Lorain County,
" very abundant at times," McCormick, 1892 ; Maumee river at

Cecil, Grand Rapids and Toledo, St. Joseph river at Edgerton,

Tiffin river at Brunersburg, Auglaize river at Wapakoneta and

Cloverdale, " not common at any of these places," Kirsch, 1893 ;

Eranklin County, common in all of the larger streams, William-

son and Osburn, 1897 ; Knox County, "abundant in Big Jello-

way creek," Parker, Williamson and Osburn, 1898 ; Ohio river

at Ironton, Sandusky Bay, Lake Erie at Sandusky, Ashtabula

creek, Wabash river at Celina, Stillwater creek at Dayton, North

Fork of L4eking river at Newark, R. C. Osburn, 1899 ; Cuyahoga

river at Hawkins, Grand river at Painesville, Chagrin river at

Willoughby, Wheeling creek at Bridgeport, Ohio river and

McMahon creek at Bellaire, Licking reservoir, R. C. Osburn,

1900.

Notropis arge (Cope).

Head 4^; depth 6; eye 234^ to 3. D. 8; A. 11; scales 5-39-3. Close to

JV. atherinoides, but the eye very large, longer than snout; lateral line

nearly straight, head large, the snout not very blunt; mouth large, chin pro-

jecting. Color pale-greenish olive; a dark vertebral line; belly and sides

pale; a broad, silver}' lateral band bounded by a dark line. Length $%
inches. "Apparently varying into N. atherinoides, hence of doubtful

validity."

This species has been taken at such points in the state as to

indicate a wide distribution, but it is not generally common.

Hamilton County, "common in east fork of Mill creek," Hen-

shall, 1888 ; Lorain County, " in company with N. atherinoides,

"but not nearly as common," McCormick, 1892 ; Maumee river

at Grand Rapids, St. Joseph river at Edgerton, Tiffin river at

Brunersburg, scarce, Kirsch, 1893- ; Cuyahoga river at Hawkins,

rare, R. C. Osburn, June 25, 1900.
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Notropis rubrifrons (Cope).

Head 4 to 5' depth 4^ to 5^. D. 8; A. 10; scales 5 or 6-39 or 40-3, 15
to 17 before dorsal (Ohio specimens run a little higher, some having as high
as 20 before the dorsal); teeth 2, 4-4, 2. Body moderately elongate, back
scarcely elevated, head conic and rather pointed. Eye moderate, usually
shorter than snout. Resembling JV. atherinoides, from which it can be
readily told, in Ohio specimens at least, by the position of the dorsal fin,

which is inserted nearer to base of caudal than to point of snout. Above
clear olive, each scale dark-edged; sides and under parts silvery; a narrow,
coppery lateral band in life, overlying dark pigment; a narrow vertebral

line; a row of black dots on either side of anal fin. Males in spring with
head and anterior parts reddish, and sometimes the bases of dorsal, ventral

and pectoral fins red. Length 2% inches.

A common and widely distributed species, found in company
with N. atherinoides, but much more common. Kirsch and
McCormick record it under the name N. dilectus (Girard), but

N. dilectus, as now restricted, is found farther southwest, so I

include these records under N. rubrifrons. Possibly the two may
not be distinct. Given by Jordan as abundant in southern Ohio

;

Hamilton County, "common in east fork of Mill creek," Hen-
shall, 1888; Lorain County, "common in the lake and lower
parts of all streams entering it," McCormick, 1892 ; St. Joseph
river at Kdgerton, Blanchard river at Findlay, Beaver creek at

Grand Rapids, "common at these places," Kirsch, 1893;:

Franklin County, "all larger streams with N. atherinoides,

abundant where found," Williamson and Osburn, 1897 > Knox
County, Big Jelloway creek and several of its tributaries, occa-

sionally observed in large schools over clear, gravelly places in

ripples, females with ripe eggs on May 24, Parker, Williamson

and Osburn, 1898 ; Ohio river at Ironton, Huron river at Milan,

Sandusky Bay, Lake Erie at Sandusky, Ashtabula creek, Wabash
river at Celina, Stillwater and Wolf creeks at Dayton, North Fork
of Licking river at Newark, R. C. Osburn, 1899 ; Niggermill

Run and Mahoning river, E. B. Williamson, 1900 ; Cuyahoga
river at Kent and Hawkins, Grand river at Painesville, Chagrin

river at Willoughby, Wheeling creek at Bridgeport, Ohio river

and McMahon's Run at Bellaire, outlet of Licking reservoir,

R. C. Osburn, 1900.
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Notropis umbratilis lythrurus (Jordan). Redfin.

D. 7; A. 11; teeth 2, 4-4, 2; scales 9-45-3, crowded anteriorly. Head
pointed, about 4 in length; body moderately elongated, compressed, depth

4 to 5. Eye y/2 . Color bright steel-blue above, pale below. Dorsal fin

with a conspicuous black spot at base in front. Breeding males have the

lower fins bright red. Females and young paler. Length 3 inches.

An exceedingly handsome species, especially during the

breeding season. Widely distributed and generally common.
Recorded for the state by Kirtland as Semotilus diplema. Jordan

gives it under the name Lythrurus diplaemius as
'

' abundant
throughout the state, especially in the southern part " ; Henshall,

Kirsch and McCormick record it under the name N. ardens ;

"abundant in all streams examined," in Hamilton County,

Henshall, 1888 ;
" found at all points explored in Maumee river

system in Ohio except Maumee river at Cecil and Toledo, St.

Joseph river at Edgerton and St. Mary's river at Rockford,

Kirsch, 1893; Iyorain County, "not very common, Black river

and Vermillion river near Klipton," McCormick, 1892 ; Franklin

County, " all -streams but the smallest, abundant," June 15 given

as a breeding date, Williamson and Osburn, 1897 \ Ice creek at

Ironton, Huron river at Milan, Ashtabula creek at Ashtabula,

Wabash river at Celina, Stillwater and Wolf creeks at Dayton,

North Fork of Licking river at Newark ; exceedingly abundant in

a small tributary of Ashtabula creek, in company with Abramis
crysoleucas, R. C. Osburn, 1899 »' Niggermill Run at Salem, E. B.

Williamson, 1900 ; Breakneck creek near Kent, Grand river at

Painesville, Chagrin river at Willoughby, Wheeling creek at

Bridgeport, Ohio river and McMahon creek at Bellaire, R. C.

Osburn, 1900.

Genus: Ericymba.

Ericymba buccata (Cope). Silvery-jawed Minnow.

Head g>^ to 4; depth 4^ to 5; eye 4 to 4^. D. 8; A. 7; scales 4 or 5-

34-3, about 15 in front of dorsal; teeth 1, 4-4, 1 or 1, 4-4, o, the inner slender

and without grinding surface. Body rather elongate, little compressed, back
not elevated. Head long, depressed above, with broad and prominent
muzzle. Mouth small, horizontal, sub-inferior, lower jaw the shorter.

Interopercle, suborbital and dentary bones containing mucous cavities,
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which are visible externally. Color olivaceous above, pale and silvery on
sides and below; a dark vertebral line and sometimes an indistinct, dark
lateral band. Fins all plain. Length 3 to 5 itiches.

Distributed throughout the state, a very common species, less

abundant in the lake than in the Ohio river drainage. " Abund-
ant in most streams tributary to the Ohio," Jordan's Report

;

Hamilton County, " abundant in Little Miami river and tribu-

taries," Henshall, 1888; Lorain County, "taken once in Black

river," McCormick, 1892 ; the Maumee river system in Ohio

except at the following places : Maumee river at Cecil, Tiffin

river at West Unity and Brunersburg, Auglaize river at Wapa-
koneta and Lost creek at Lima, Kirsch, 1893 ! Franklin County,

every stream, generally abundant, June 15 given as a breeding

date, Williamson and Osburn, 1897 ! Big Jelloway creek system,

Knox County, "taken in every stream, abundant," Parker,

Williamson and Osburn, 1898 ; Ohio river and Ice creek at

Ironton, Huron river at Milan, Wabash river at Celina, Stillwater

and Wolf creeks at Dayton, North Fork of Licking river at

Newark, R. C. Osburn, 1899 ; Niggermill Run and Mahoning
river, K. B. Williamson, 1900 ; Cuyahoga river at Hawkins,

Chippewa lake, Grand river at Painesville, Chagrin river at

Willoughby, Wheeling creek at Bridgeport, Ohio river and

McMahon's Run at Bellaire, Licking reservoir, R. C. Osburn,

1900.

Genus: Rhinichthys.

Key to Species.

A. Snout long and prominent, projecting much beyond the mouth, barbel evident, no
distinct, black lateral band.

—

cataractce.

AA. Snout shorter, little projecting, barbel small, but always present; a distinct, black
lateral baud.

—

atronasus.

Rhinichthys cataractae (Cuvier and Valenciennes).

Long-nosed Dace.

Head 4; depth 5; eye 2 in snout, 5 in head. D. 8; A. 7; scales small,

14-65-8; teeth 2,4-4, 2 - Resembling R. atronasus, from which it is dis-

tinguished by the longer head, by the prominent overhanging muzzle, much
longer than in atronasus, hy the longer barbels and by the absence of a dis-

tinct, dark lateral band. Color dark-brownish olive above, sometimes

slightly mottled; paler below; a dark spot on opercle, but no distinct band
through eye or along side. Length 5 inches.
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Apparently a rare species in Ohio. Dr. Jordan (Ohio Rept.)

says :
" It is found in the tributaries of Lake Erie and even in

the lake itself. It also occurs in the southeastern part of the

state.
'

' Since then it has not been noticed by any other collector,

and the writer has taken it but once, a single specimen from a.

small tributary of the Grand river near Painesville, August 2,

1900.

Rhinichthys atronasus (Mitchill). Beack-nosed Dace.

Head 4; depth 4^; eye \% in snout, 4^2 in head. D. 7 or 8; A. 7;

scales 10-65-6; teeth 2, 4-4, 2. Body moderately elongate, little compressed.

Head moderate, rather broad and flattish above; snout moderate; mouth
horizontal, lower jaw included; barbels well marked in all Ohio specimens

examined. Color above dark-yellowish olive, much blotched with black ; a

black lateral band passing forward through eye to snout; breeding males
have the lateral band and the lower fins bright orange or crimson. All color

markings less evident in females and young, but the lateral, dark band
always present.

Distributed over the state and generally common or even,

abundant in suitable localities. It is essentially a " brook ,y

species, being rarely found in larger streams, but swarming in

clear, cold spring runs, in company with Chrosomus erythrogaster.

Hamilton County, " common in all the streams," Henshall, 18S8
;

Lorain County, " Spring brook and Chance Creek, not common,"
McCormick, 1892; Maumee river system, "several from Lost

creek near Cecil, by Prof. Meek, found nowhere else " (in Ohio),.

Kirsch, 1893 ; Franklin County, Grant's Run and Plum Run,

common, Williamson and Osburn, 1897 ; Knox County, Little

Jelloway creek, Parker's Run, Joe Sapp Run and Shadley Run,

tributaries of Big Jelloway creek, common or abundant, May 24

given as a breeding date, Parker, Williamson and Osburn, 1898 ;

Ohio river at Ironton, Huron river at Milan, Wabash river at

Celina, Wolf creek at Dayton, North Fork of Licking river at

Newark, in all of these cases the species has been taken in small

nameless tributaries rather than in the main stream, with the

exception of Wolf creek and the Ohio river, R. C. Osburn, 1899 >'

Cuyahoga river at Kent and Hawkins, and Breakneck creek near

Kent, R. C. Osburn, 1900.
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Genus: Hybopsis.

Key to Species.

A. Mouth inferior, horizontal, color silvery.

B. Teeth one-rowed, 4-4.

C. Eye i% in head; no plumbeous blotches along lateral line.

—

hyostomus.

CC. Eye very large, 2%; an interrupted plumbeous lateral band.

—

dissimilis.

BB. Teeth two-rowed, 1, 4-4, 1, or 1, 4-4, o.

D. Sides with a dusky lateral band.

—

amblops.

DD. Sides silvery, no lateral band.— storerianus.

AA. Mouth large, nearly terminal; eye small; not silvery.

—

kentuckiensis.

Hybopsis hyostomus (Gilbert).

Head 4; depth 5^; eye $% . D. 8; A. 8; scales in lateral line 37, 13

before dorsal. Body and head very slender; snout long, acute, projecting

beyond mouth for half its length; mouth short, wide, inferior; barbels long.

Color silvery, everywhere dusted with fine, dark specks. Length 2^ inches.

Very rare in the state, and, as far as my knowledge goes,

confined to the Ohio river. Dr. Henshall recorded it first from

the Ohio river at Raccoon Island, 1889, and the writer has taken

it twice in the Ohio, at Ironton, May 31, 1899, an& at Bellaire,

August 31, 1900.

Hybopsis dissimilis (Kirtland). Spotted Shiner.

Head 4%; depth 5. D. 8; A. 7; teeth 4-4; scales 6-40 to 47-5, about 20

in front of dorsal. Body long and slender, little compressed, with long

caudal peduncle. Head long, flatfish above; snout somewhat bluntly

decurved, a little projecting; mouth small, horizontal, lower jaw included;

barbel smaller than in H. amblops; eye about 3 in head, somewhat directed

upward. Color above dusky or olivaceous, somewhat mottled; sides silvery,

with a bluish lateral band, which is sometimes widened into several blackish

blotches. In full coloration, one of the most striking of our Minnows.

This species has been taken in a number of localities in Ohio,

and in both the lake and Ohio river drainage, but is nowhere com-

mon! Recorded by Kirtland for the Mahoning river and Lake

Brie near Cleveland; Hamilton County, "rather common in

Little Miami river and O'Bannon creek," Henshall, 1888 ; Frank-

lin County, " Big Walnut creek, rare," Williamson and Osburn,

1897 ;
Stillwater creek near Dayton, rare, R. C. Osburn, 1899 ;

Cuyahoga river at Hawkins, R. C. Osburn, 1900.
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Hybopsis amblops (Rafinesque). Silver Chub.

Head 4; depth 4^ to 5; eye 3. D. 8; A. 7 or 8; scales 5-38-4, about 14

"before dorsal; teeth 1, 4-4, 1. Body rather slender, little compressed, rather

heavy anteriorly. Head large, flattened and broad above; mouth subinferior,

horizontal; barbel evident. Lateral line somewhat decurved. Color above

clear translucent green, scales dark-edged; sides with a broad, silvery lateral

band, overlying dark pigment, which sometimes appears as a dark lateral

band; a dark band through eye around snout. Fins all plain. Length
about 3 inches.

Common or abundant throughout the state, found in nearly

all streams, but not taken in lakes. Recorded by Kirtland.

Given by Jordan as abundant in tributaries of the Ohio ; Hamil-

ton County, "common in Little Miami river," Henshall, 1888
;

Lorain County, " common in some of the streams," McCormick,

1892; Maumee river system, "all the smaller tributaries,"

Kirsch, 1893 ; Franklin County, common in all but the smallest

streams, Williamson and Osburn, 1897 ; Big Jelloway creek,

Knox County, abundant, Parker, Williamson and Osburn, 1898 ;

Ohio river at Ironton, John's creek at Waterloo, Huron river at

Milan, Ashtabula creek at Ashtabula, Wabash river at Celina,

Stillwater and Wolf creeks near Dayton, North Fork of Licking

river near Newark, R. C. Osburn, 1899 ; Cu}?-ahoga river at

Hawkins, Grand river at Painesville, Chagrin river at Wil-

loughby, Wheeling creek at Bridgeport, Ohio river and McMa-
hon's creek at Bellaire, R. C. Osburn, 1900.

Hybopsis storerianus (Kirtland).

Head 4^; depth 4; eye 3, equal to snout. D. 8; A. 8; scales 5-42-4.

Body elongate, somewhat compressed, the back somewhat elevated. Head
short, compressed; preorbital bone large and silvery; mouth horizontal

lower jaw included; barbels conspicuous. Lateral line somewhat decurved.

Dorsal inserted over ventrals, ventrals not reaching vent, caudal long, deeply

forked. The teeth are said to be usually 1, 4-4, o, but all Ohio specimens

examined have the teeth 1, 4-4, 1. Translucent greenish above, elsewhere

bright silvery, sides with a slight plumbeous lateral band, no caudal spot

Length 5 to 10 inches.

Apparently not well distributed over the state, though occur-

ring in both the Lake Erie and the Ohio river drainage. Lake
Erie, Kirtland; "abundant in Lake Erie," Jordan; Hamilton
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County, "common in Little Miami river and Clough creek,"

Henshall, 1888 ; Lorain County, Beaver creek and Lake Erie,

McCormick, 1892
;
Lake Erie near Sandusky, R. C. Osburn,

1900. Dead ones are frequently thrown upon the beach by the

waves at Sandusky ; not noticed in Sandusky Itay.

Hybopsis kentukiensis (Rafinesque). Horny-head
;

River Chub
;
Jerker ; Indian Chub.

Head 3%" to 4; depth 4 to 4^; eye 5%. D. 8; A. 7 or 8; scales 6-41-5,

about 18 before dorsal; teeth 1, 4-4, 1 or 1, 4-4, o, sometimes 4-4, in all Ohio
specimens examined they are 1, 4-4, 1. Body rather robust, little elevated,

little compressed. Head large, broadly rounded above; snout conical, blunt-

ish; mouth large, nearly terminal; barbel evident. Dorsal inserted slightly

behind ventrals. Color dusky or bluish or greenish olive above, sometimes
with brassy luster, pale but not silvery below; sometimes with a clear, grass

green lateral band in life; fins all plain, tinged with dull orange. Breeding
males have the belly tinged with rosy, and a crimson spot on side of head
behind eye, and have the top of the head swollen into a crest which is cov-

ered with tubercles. Young with dark caudal spot. Length 6 to 9 inches.

Well distributed over the state and generally common. Re-

corded by Kirtland. "Every stream in the state of Ohio,"

Jordan; Hamilton County, "Little Miami river," Henshall,

1888; Lorain County, "very common in larger streams,"

McCormick, 1892; Maumee river system in Ohio, " every point

in every stream examined," Kirsch, 1893 ! Franklin County,

common in larger streams, July 16 given as breeding date, Will-

iamson and Osburn, 1897 ; Big Jelloway creek system, Knox
County, abundant, May 23 noted as a breeding date, Parker,

Williamson and Osburn, 1898, Ohio river at Ironton, Huron
river at Milan, Ashtabula creek at Ashtabula, Wabash river at

Celina, Stillwater and Wolf creeks at Dayton, North Fork of

Licking River at Newark, R. C. Osburn, 1899; Cuyahoga river

at Kent and Hawkins, Grand river at Painesville, Chagrin river

at Willoughby, Wheeling creek at Bridgeport, Ohio river at

Bellaire, R. C. Osburn, 1900.

Genus : KxoGLOSSTJM.

Exoglossum maxillmgua (Le Sueur). CuT-ups ; NiGGER Chub.

Head 4; depth 4^. D. 8; A. 7; scales 8-53-5; teeth 1, 4-4, 1. Body
rather stout, little compressed. Head broad and flatfish above, with tumid

cheeks. Mouth peculiar, the mandible being contracted and incurved, its
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outline 3-lobed; this appearance is due to the fact that the dentary bones lie

•close together, parallel, and are united throughout their length, instead of

forming an arch as in all other Cyprinidcc ; lower lip represented by a broad,

fleshy lobe on either side of the mandible. Color olivaceous, smoky or dark

above; a blackish bar behind opercle, and a dusky shade at base of caudal

in young. Fins all plain. Length 6 inches.

Rare in Ohio. Six specimens were taken by the writer in

Stillwater creek near Dayton, Aug. 15, 1899. The range of the

species is to the eastward. West of the Alleghenies it has here-

tofore been known only from the Kanawha river, West Virginia.

Order : AFODES.

Sub-Order: Enchelycephali.

Family : Anguillid^;.

Genus : Anguilla.

Anguilla chrysypa Rafinesque. American Eei,
;

Freshwater Eel.

Body elongate, compressed behind; appearing scaleless, but covered

"with fine, imbedded scales. Head long, conical, moderately pointed.

Dorsal and anal fins confluent with caudal. Color brown, often tinged with

yellowish; paler below, the color quite variable. Length 4 or 5 feet.

The Eel appears to be nowhere very common in Ohio, but is

widely distributed throughout the state, and probably occurs in

every lake, reservoir and large stream. Rafinesque mentions its

occurrence in the Ohio " as far as Pittsburg ;" Kirtland records

it for the Ohio river drainage
; Lake Erie and Ohio river, Hen-

shall, 1889 ;
Lorain County, " occasionally taken in the pounds,"

McCormick, 1892; Maumee river at Defiance, "said to inhabit

all waters of the Maumee basin," Kirsch, 1893 ; Franklin County,

observed in Big Walnut creek, reported by fishermen as "not

rare," Williamson and Osburn, 1897 > Pippin lake and Chippewa

lake, R. C. Osburn, 1900. I have seen specimens taken in Lick-

ing reservoir, Licking river and North Fork of Licking river.

According to Kirtland the Eel did not formerly inhabit the Lake

Erie drainage, but if not, it has found its way there through the

•canals.
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Order: ISOSPONDYLJ.

Family: Hiodontid^F,.

Genus: Hiodon.

Key to Species.

A. Belly in front of ventrals carinated; dorsal with 9 developed rays.

—

alosoides..

AA. Belly in front of ventrals not carinated; dorsal of n or 12 developed rays.

—

tergisus.

Hiodon alosoides (Rafinesque).

Head 4
l/z \ depth 3^; eye 3^. D. 9; A. 32; scales 6-56-7. Body closely-

compressed, becoming deep in the adnlt, the ventral edge everywhere carin-

ated. Maxillary reaching middle of eye. Caudal peduncle rather stouter

than in H. tergisus, and the fin not so deeply forked; also, the pectorals are

longer and the ventrals shorter than in H. tergisus. Color bluish, sides

silver}^ with golden luster. Length 12 inches.

Rare in Ohio, the range of the species being farther to the

west. A single specimen, taken in a fisherman's net in the Ohio

river, was recorded by Henshall for Hamilton County, 1888.

Hiodon tergisus Le Sueur. Moon Eye ; Toothed Herring.

Head 4^; depth 3; eye 3. D. 12; A. 28; scales 5-55-7. Body oblong,,

moderately compressed. Eye large, the maxillary barely reaching its mid-

dle. Pectoral fins not reaching ventrals, the latter just short of vent. Belly

somewhat carinated behind ventrals only. Color brilliantly silvery, olive-

shaded above. Length 12 inches.

This species is confined to L,ake Erie and the Ohio river, and
the lower courses of their larger tributaries, but it is . common
where found. Rafinesque made four species of it, and reported

two of them for the Ohio as far as Pittsburg. Three of these

nominal species, H. clodalus, H. vernalis and H. tergisus, were

recognized by Kirtland in his 1838 report, but he afterward

dropped all but H. tergisus. " Common in the Ohio," Henshall,

1888; Eorain County, "common in the lake, ascending the

streams sometimes," McCormick, 1892 ;

" below the dams in the

Maumee river at Defiance and Grand Rapids, at both places they

were very abundant," Kirsch, 1893 \
Ohio river at Bellaire, R. C_

Osburn, 1900.
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Family: Dorosomid^;.

Genus: Dorosoma.

Dorosoma cepedianum (Le Sueur). Gizzard Shad.

Head 4}^; depth 2)4; eye 4^. D. 12, its last ray prolonged and filiform,

about as long as head; scales 56-23. Body deep, compressed, the back ele-

vated in adult; belly compressed to an edge, serrated and covered by scutes,

17 in front of vent, 12 behind. Mouth small, inferior, no teeth. An adipose

eyelid. No lateral line. Stomach short, muscular, like the gizzard of a

fowl. Caudal fin widely forked, lower lobe the longer. Color silvery-bluish

above; young with a round, dark spot at shoulder; tips of ventrals and edge

of anal often dusky. Length 15 inches.

This handsome, worthless species is now well distributed over

the state in the lake and larger streams, although it is said that

previous to the opening of the canals it was not found in the

lake drainage. The form resident in the Mississippi valley is

known as var. heturum. Given by Kirtland as Chatoessus ellip-

ticus. Ohio river, Lake Erie and Licking reservoir, Jordan's

Report; Hamilton County, " very common in the Ohio river,"

Henshall, 1888
;
Lorain County, " quite common in the lake aad

ascending the rivers," McCormick, 1892; Maumee river at

Defiance and Grand Rapids, St. Mary's river at St. Mary's and

Rockford, Tiffin river at Brunersburg, Auglaize river at Clover-

dale, Oakwood and Defiance, Hoaglin creek near Oakland and

Gordon creek near Cecil, Kirsch, 1893 >* abundant in St. Mary's

reservoir and in the wasteway of the St. Mary's reservoir into the

headwaters of the Wabash river at Celina, R. C. Osburn, 1899 >

Chippewa lake, Ohio river at Bellaire and Licking reservoir, very

abundant at the last place, R. C. Osburn, 1900.

Family: CijjpEid^.

Genus: PomoIvObus.

Pomolobus chrysochloris Rafinesque. Skipjack ; Blue Herring.

Head 3^; depth 3^; eye shorter than snout, large, well covered by an

adipose eyelid, 4^ in head. D. 16, its posterior ray not prolonged; A. 18;

about 52 scales in lateral line. Body elliptical, much compressed; belly

compressed to an edge which is covered with scutes, 20 before vent, 1^
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behind. Head slender and pointed; lower jaw strongly projecting; upper

jaw emarginate. Color, brilliant blue above, sides silvery with golden

reflections; no dark spot behind opercle. Length 15 inches.

This is a deep water species, common in the Ohio river, and

it has made its way through the canals into L,ake Erie, where it

is now said to be common. Ohio river," seldom as far as Pitts-

burg," Rafinesque; "very rare, two specimens seen in Cincin-

nati market," Kirtland, 1838; Hamilton County, " abundant in

Ohio river," Henshall, 1888.

Family: Salmonid^E.

Key to Genera.

A. Mouth not deeply cleft; dentition feeble or incomplete, scales large.

B. Lower jaw short and more or less included, cleft of mouth short.

—

COREGONUS.
BB. I,ower jaw long, projecting beyond upper, cleft of mouth rather long.—

Argyrosomus.

AA. Mouth deeply cleft; dentition strong and complete, scales small.

C Vomer with raised crest, which is armed with strong teeth; hyoid bone with a

broad band of strong teeth; no bright colors.— Cristivomer.

CC Vomer without raised crest; hyoid with weak teeth or none; spotted with

red.— Salvelintjs.

Genus: Coregonus.

Coregonus clupeiformis (Mitchill). Common Whitefish.

Head 5; depth 3 to 4; eye 4 to 5. D, 11; A. 11; scales 8-74 to 85-9.

Body oblong, compressed, always elevated, especially so in adult. Head

comparatively small and short; the snout obliquely truncated. Gill rakers

numerous, long and slender. Color olivaceous above; sides white, but not

silvery; lower fins sometimes dusky. Length 2 feet or more.

In Ohio the Whitefish is found only in Take Erie, where it

occurs in great numbers. It does not ascend streams. Recorded

first by Kirtland. "The most important fish of Ohio, both as to

quantity taken and quality as food," Jordan's Report; E. Erie,

Henshall, 1889; "common in the lake," McCormick, 1892;

" west end of Eake Erie," Kirsch, 1893. Great quantities from

various parts of the lake are brought into the fish houses at San-

dusky.
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Genus: Argyrosomus.

Key to Species.

A. Lower jaw projecting; depth in length 4%.

—

artedi.

AA. Jaws about equal; depth in length 3 to 3^.

—

iullibee.

Argyrosomus artedi (Le Sueur). Cisco ; Lake Herring.

Head 4%; depth 4%; eye 4 to 4^. D. 10; A. 12; scales 8-75 to 90-7.

Body elongate, compressed, not elevated. Head compressed, rather long;

distance from occiput to snout usually a little less than half the distance

from occiput to insertion of dorsal fin. Dorsal fin high, its rays rapidly

shortened. Bluish black or greenish above; sides silvery, with dark specks;

fins mostly pale, the lower dusky-tinged. Length 1 foot.

In Ohio taken only in Lake Erie, where it is very abundant.

Recorded by Kirtland, Jordan and Henshall. Lorain Co., " very

abundant, sometimes filling the pound nets almost solid with

fish," McCormick, 1892; "west end of Lake Erie," Kirsch, 1893.

Brought into Sandusky fish houses in enormous numbers.

Argyrosomus tullibee (Richardson). Tulubee ; Mongrel
Whitefish.

Head 4 to 4^; depth 3 to 3A; eye 4^2, as long as snout. D. 11 or 12;

A. 11; scales 8 or 9-67 to 74-S. Body short, deep, compressed, shad-like,

dorsal and ventral curves similar. Head conic, compressed; distance from

occiput to tip of snout half the distance from occiput to insertion of D.

Color bluish above; sides white, punctate with fine dots; each scale with a

silvery area, these forming a series of distinct longitudinal stripes. Length

18 inches.

I have seen but one record of this species in Ohio, as follows:
'

' I once received a photograph of a Tullibee from Dr. E. Ster-

ling, of Cleveland. The specimen had been taken in Lake Erie,'*

Jordan's Report.

Genus: CrisTivomer.

Cristivomer namaycush (Walbaum). Mackinaw Trout;
Great Lake Trout ; Namaycush.

Head4X; depth 4; eye large, 4;^. D. 11; A. 11; lateral line 185^205.

Body elongate. Head very long and pointed, its upper surface flattened.

Mouth very large, the maxillary extending much beyond eye; teeth strong.

Caudal fin -well forked; adipose fin small. General color dark gray, varying

from pale to nearly black; everywhere with rounded, paler spots, which are

often reddish tinged; dorsal and caudal reticulate with darker. Length 3

feet.
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In Ohio taken only in Lake Erie, does not ascend streams.

Kirtland records it for Lake Erie, " a few stragglers are taken."

Jordan and Henshall also record it. McCormick says of its occur-

rence in Lorain County, "very rare, it is almost unknown to the

fishermen here, though common in the eastern part of the lake."

Genus: SalvELINUS.

Salvelinus fontinalis (Mitchill) . Speckled Trout ; Brook Trout.

Head 4^; depth 4^. D. 10; A. 9; scales 37-230-30. Body oblong,

moderately compressed, not much elevated. Head large, but not very long,

the snout bluutish; mouth large, the maxillary reaching more or less beyond

eye; eye large. Color above more or less mottled with dark olive or black;

sides in life with many red spots; dorsal and caudal mottled or barred with

dark; belly in males often more or less red.

The Brook Trout now probably occurs in but one stream in

the state, Castalia creek, near Sandusky. In 1838 Kirtland

recorded the species as found " in only two streams, a small creek

in Ashtabula County, and a branch of the Chagrin river in

Geauga County." In 1S89 Henshall recorded it for Castalia

creek. It still occurs there in numbers under the protection of a

fishing club, which, I understand, introduces young fry to keep

up the supply.

Order: HAPLOMI.

Family: Umbrid.E.

Genus: Umbra.

Umbra limi (Kirtland). Mud Minnow.

Head 3^; depth /\.%. D. 14; A. 8; scales 35-15, soft and leathery; no

lateral line. Bod}' oblong, compressed. Head large, shortish, cheeks and

opercles and top of head forward to between the eyes, covered with scales.

Caudal fin conspicuously rounded. Color dull olive green, with a dark

dorsal band and about 14 light vertical bars, less distinct in young. A dark

bar at base of caudal. Length 4)4 inches.

This species is rare in the Ohio river drainage, but is reported

as very common in the northern part of the state. Recorded for

streams of northern Ohio by Kirtland ; abundant in the northern

part of Ohio, Jordan's Report; Lorain County, " very common
in sloughs and bayous," McCormick, 1892 ; Fish creek atEdger-
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ton, Lost and Gordon creeks near Cecil, " very common on soft

muddy bottom," Kirsch, 1893 ; a single specimen was taken

April 3, 1897, in a small tributary of the Olentangy river at

Columbus by Mr. E. B. Williamson and the writer
;
Niggermill

Run at Salem, E. B. Williamson, 1900 ; abundant in the " Black

Channel" in Sandusky Bay, R. C. Osburn, 1900.

Family: LuciiD^e.

Genus: Lucius.

Key to Species.

A. Opercles entirely scaled, scales in lateral line 105.

—

vermiculatus.

AA. Opercles with the lower half bare of scales.

B. Cheeks entirely scaled, scales in lateral line about 123.

—

lucius.

BB. Cheeks with the lower half bare of scales, scales in lateral line about 150.

—

masquinongy.

Lucius vermiculatus (Le Sueur). Little Pickerel ; Grass Pike.

Head long, 3^ to 3^ in length of body; depth 5 to 6; eye 6 in head,

large. D. 11 or 12; A. 11 or 12; scales 105. Body elongate, somewhat com-
pressed. Opercles and cheeks entirely covered with scales. Color greenish

or grayish olive, everywhere reticulated with irregular, light markings; the

color extremely variable. Length about a foot.

The Little Pickerel, or " Grass Pike," as it is sometimes

called, is common throughout the state in suitable localities. Its

favorite haunt is the weedy pond or backwater or overflow pool

of some stream, and in' such places it is sometimes very abund-

ant. Jordan in his Ohio Report gives it as more abundant in the

Ohio river drainage than in that of the lake.
'

' Lake Erie and

Maumee river," Henshall, 1889; Lorain County, "common,"
McCormick, 1892 ; "common throughout the Maumee basin, all

waters examined (in Ohio) except Hoaglin creek," Kirsch, 1893 I

Franklin County, "of general distribution, abundant in Hell

Branch," Williamson and Osburn, 1897 !
John's creek at Water-

loo, Huron river at Milan, Ashtabula creek at Ashtabula, R. C.

Osburn, 1899 ;
Sandusky Bay, Breakneck creek near Kent. Lick-

ing reservoir, R. C. Osburn, 1900.

Lucius lucius (Linnaeus). Pickerel ; Pike.

Head 3J/5'; depth 5; eye 6y$ in head. Developed rays of dorsal 16 or 17,

of anal 13 or 14; scales 123. Body moderately elongate, back little elevated.

Head rather long. Cheeks scaly; the lower half of opercle bare. Color
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bluish or greenish, gray, with many whitish or yellowish spots arranged

somewhat in rows. Dorsal, anal and caudal fins with roundish or oblong,,

black spots. Length 4 feet.

The Pickerel is said to have been very abundant at one time

in all the streams flowing into Lake Erie and somewhat less-

common in the Ohio river drainage. In the latter it has now, as

far as Ohio is concerned, become quite rare, and in the lake

drainage, and even in the lake itself, it has noticeably diminished

in numbers. Kirtland gives it as "common both to the waters

of the Ohio and the lake." Lake Erie and Sandusky river,

Henshall, 1889 ;
Lorain County, Lake Erie and Black river,

'

' often killed in the ponds and channels of the snipe ground

when they are spawning," McCormick, 1892 ; St. Joseph river at

Edgerton, Tiffin river at West Unity and Brunersburg, Auglaize

river at Cloverdale, Kirsch, 1893 ; Sandusky Bay, R. C. Osburn,

1899 ;
Licking reservoir, a single specimen, lyd feet in length.

R. C. Osburn, 1900.

Lucius masquinongy (Mitchill). Muskali^unge.

Head 3%; depth 6; eye 4 to 6 in snout. D. 17; A. 15; scales 150. Gen-

eral form of L. lucius; the head proportionately longer. Cheeks and oper-

cles both naked below. Color dark gray, sides in the typical form, mas-

quinongy, with round or squarish, blackish spots of varying size on a ground

color of grayish silvery; belly white; fins spotted with black. Length 4 to

8 feet.

This magnificent Pike is represented in Ohio by two varieties,

as follows : L. masquinongy var. masquinongy , the typical form,

confined to Lake Erie and its tributary rivers, and L. Masqiii-

nongy ohiensis (Kirtland), confined to the Ohio river and its

tributary streams. The variety ohiensis is separated from the

typical form by the presence of narrow irregular crossbars,

formed by the coalescing of spots on the sides. Kirtland records

the former for Lake Erie and the Ohio canal near Massilon,

1838,.and the latter for the Mahoning river, 1854; Ohio river

and Lake Erie, Henshall, 1889 ; McCormick records the species

for Lorain County, and states that it is growing rare, being

seldom taken in the pounds ; Kirsch, in 1893, speaks in the same

strain of their diminishing numbers in Maumee river and the

west end of Lake Erie.
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Family: PcEClLHD^.

Genus : Fundulus.

Key to Species.

A. No broad, black lateral band.

B. Dorsal fin of 12 or 13 rays.

—

diapkanus.

BB. Dorsal fin of 7 rays.

—

disfiar.

AA. A broad, black lateral band, its ed es notched; dorsal fin of 9 rays.

—

notatus.

Fundulus diaphanus menona (Jordan and Copeland).

Head 3^; depths. D. I2 1 A.. 10; scales 48-12. Body rather slender,

not elevated, compressed posteriorly. Head flattened above. Fins rather

small and low. General color olivaceous, below pale, sides somewhat silvery;;

back always spotted; sides with about 16 distinct, irregular, dark bands,

these often replaced by the same number of shining, silvery bands narrower

than the interspaces. Length 3^ inches.

Taken only in the northern part of the state, where in suitable

places it is common. "Taken once near L,orain, common near

Huron and Put-in-Bay," McCormick, 1892; " Maumee river at.

Toledo, abundant," Kirsch, 1893; noted commonly by Prof.

D. S. Kellicott, E. B. Williamson and the writer in Sandusky

Bay in 1896, and again by the writer in 1899 and 1900.

Fundulus dispar (Agassiz).

Head 3^; depth 3j4. D. 7; A. 9; scales 35-10. Body short and deep,

much compressed. Head short and very broad, the distance between the

eyes above greater than the distance between them below. Snout broadly

rounded. Dorsal fin much smaller than anal. Color pale olive, bluish in

life; about 10 longitudinal, wavy, brown stripes along sides formed by the

dark edges of the scales. Males have these stripes interrupted and have
about 9 dark crossbars; a black blotch below eye. Length 2)A inches.

Given for Ohio by Jordan (Ohio Rept.), and Jordan and

Evermann (Bull. 47, U. S. Natl. Mus.) Dr. B. W. Evermann,

in a recent letter regarding this species, says : "I learned of its

occurrence in the Celina reservoir through students of mine who
seined there. No record was published, however."

Fundulus notatus (Rafinesque). Top Minnow.

Head 4; depth 4^; eye 3. D. 9; A. ir or 12; scales 34-11. Body
slender, compressed posteriorly. Head depressed, rather long, the snout

somewhat produced; interorbital space half the length of head. Color oliva-

ceous or brownish olive, with a broad, blackish lateral band from tip of."
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snout to caudal, this band usually notched above and below, giving it a

serrated appearance. A light, translucent spot is conspicuous on the top of

the head when the fish is swimming at the surface. Length 2 to 3^ inches.

The Top Swimmer is a common species in suitable localities

in the Ohio river drainage, but is rather rare in the tributaries of

the lake. Hamilton County, very abundant in Ross lake, Hen-
shall, 1888 ; Maumee river at Grand Rapids, St. Mary's river at

St. Mary's and Rockford, Tiffin river at West Unity and Bruners-

burg, Auglaize river at Wapakoneta, Cloverdale, Oakwood and

Defiance, Blauchard river at Ottawa, Hoaglin creek at Ottawa,
" seemingly scarce at all these points," Kirsch, 1893; Franklin

County, of general distribution, abundant in places, Williamson

and Osburn, 1897 !
Wabash river at Celina, Stillwater creek near

Dayton, very common, R. C. Osburn, 1899.

Order: HEMIBRANCHII.

Family : Gasterosteid^.

Genus: EuCALiA.

Eucalia inconstans (Kirtland). Brook Stickleback.

Head 3^; depth 4. D. IV-I, 10; A. I, 10. Body moderately elongate,

little compressed; caudal peduncle slender, not keeled. Dorsal spines low,

subequal, 4 or 5 in number in a right line; a cartilaginous ridge along base

of fin; ventral spines short and sharp, serrated. Color, males in spring jet

black, tinged with red anteriorly; females and 5
-oung, olivaceous, mottled

and dotted with black. Length 2^ inches. .

This species is probably confined to the central and northern

parts of Ohio. It is said to be abundant in some localities. Kirt-

land described the species in 1841, from brooks of Trumbull

County
; Jordan gives it as " abundant in many streams in

northern part of Ohio " ;
" Castalia creek '

' near Sandusky, Hen-

shall, 1889; Lorain County, " I have found sticklebacks in but

two places," McCormick, 1892; Mr. B. B. Williamson writes me
that he has found the species in Niggermill Run at Salem, Col-

umbiana County, 1899.
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Order: ACANTHOPTERI.

Sub- Order : Salmoperc^E.

Family: Percopsid.E.

Genus : Percopsis.

Percopsis guttatus Agassiz. Trout Perch.

Head 3% to 4; depth 4 to <\%. D. II, 9; A. I, 7; scales about 50, strongly

•ctenoid. Head rather long, slender and conical, mouth subinferior. Body
rather slender; caudal peduncle long and slender. A small but distinct

adipose fin behind dorsal. Color, pale olivaceous on back, colorless and

somewhat translucent below; about 11 small, dark spots along lateral line,

and another row of smaller dots between this and mid-dorsal line. Length

4 to 6 inches.

Jordan and Evermann (Bull. 47, U. S. Natl. Mus.) in dis-

cussing the range of this species give it as " rare in streams south

of Lake Erie." This statement does not seem to hold good for

the State of Ohio, for in suitable localities the species is common
as far as the southern limits of the state, and in some places is

very abundant. Hamilton Count}7
, "abundant in Little Miami

river below the dam at Loveland," Henshall, 1888
;

Lorain

County, " common in Lake Erie, Black river and Beaver creek,"

McCormick, 1S92 ; Franklin County, taken in most of the streams

•of the count)', abundant in streams west of the Scioto, after

some hauls in Scioto Big Run the seine contained more of this

than all the other species combined, Williamson and Osburn,

1897 ;
John's creek at Waterloo, Huron river at Milan, common

.at both places, R. C. Osburn, 1899 ; Ohio river at Bellaire, R. C.

Osburn, 1900.

Sub- Order: Xenarchi.

Family: Aphredoderid^E.

Genus : Aphredoderus.

Aphredoderus sayanus (Gilliams). Pirate Perch.

Head 3; depth 3. D. Ill, 11 to IV, 10; A. II, 6; scales 45 to 60. Body
oblong, elevated at base of dorsal, compressed behind. Head thick, de-

pressed; mouth moderate, lower jaw projecting. Lateral line imperfect or

wanting. The position of the anus is peculiar, being always anterior; it
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varies in position with age from just behind the ventrals in the young, to-

below the preopercle in the adult. Color, dark olive, profusely speckled
with dark points, which may form streaks along the rows of scales; 2 black-

ish bars at base of caudal. Length 5 inches. The Ohio form is the variety

isolepis.

The Pirate Perch seems to be a rather rare species in Ohio,

and thus far it has been taken only in Lake Erie and the Maumee
river system. "Lake Erie," Henshall, 1889; Maumee river

system, "only two small specimens were taken, one by Prof.

Meek in Gordon creek near Cecil, and one by us in warm slug-

gish water in St. Mary's river at Rockford," Kirsch, 1893.

Sub- Order: PERCESOCES.

Family: Atherinid^;.

Genus: Labidesthes.

Labidesthes sicculus Cope. Brook Silversides.

Head 4% to4j^; depth 6; eye large, 3^. D. IV-I, 11; A. I, 23; scales

75. Body very long and slender, compressed. Head long, flattened above;

snout long, slender and cotiic; mouth very large, the jaws produced into a

sort of beak. First dorsal very low, inserted well back; caudal forked.

Color pale olive green, translucent, dotted above with fine, dark specks; a

broad, distinct, silvery lateral band, bounded above by a dark line. Length

2,^4 inches.

This peculiar and interesting little fish is widely distributed

over the state and is generally common. Quiet pools of streams

and shallow waters of lakes on sandy or gravelly bottom are its

favorite haunts. Hamilton County, " one specimen from Bloody

Run, common in Ross lake," Henshall, 1888
;
Lorain County,

" quite common in the lake and in the larger streams below the

dams," McCormick, 1892 ;

" generally distributed in the waters

of the Maumee basin," Kirsch, 1893; Franklin County, generally

distributed, abundant, Williamson and Osburn, 1897 ! Huron
river at Milan, Sandusky Bay, Wabash river at Celina, Stillwater

creek near Dayton, very abundant on sandy bottom in shallow
water in Sandusky Bay, R. C. Osburn, 1899 ; Mahoning river,

E. B. Williamson, 1900 ; Pippin lake, Chippewa lake, Summit
lake, Grand river at Painesville, Chagrin river at Willoughby^

Ohio river at Bellaire, Licking reservoir, R. C. Osburn, 1900.
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Sub-Order: Rhegnopteri.

Group: Percoidea.

Family: Centrarchid^E.

Key to Genera.

A. Dorsal fin scarcely longer than anal.— Poivioxrs.

AA. Dorsal fin much larger than anal.

B. Body comparatively short and deep, the depth usually more than % the length.

C. Tongue and pterygoids with teeth
; mouth large, maxillary reaching past

middle of eye.

D. Opercle emarginate behind ; anal spines 6.— Ambloplites.
DD. Opercle ending in a black, convex process or flap ; anal spines, 3.

—

Ch^enobryttus.
CC. Tongue and pterygoids toothless ; mouth small, maxillary barely reach-

ing past middle of eye.

E. Supplemental bone of maxillary perfectly distinct.— Apomotis.
EE. Supplemental bone of maxillary rudimentary or wanting.

F. Lower pharyngeal bones narrow, the teeth usually sharp, not
conical.— Lepomis.

FF. Lower pharyngeals broad and concave, especially in the adult,

teeth more or less blunt and paved.

—

Eupomotis.
BB. Body comparatively elongate, depth in adult about y3 the length

; mouth
large.

—

Micropterus.

Genus: Pomoxis.

Key to Species.

A. Dorsal spines 6, occasionally 5, rarely 7 ;
profile strongly sinuate, anal fin plain.

—

annularis.

AA. Dorsal spines 7, rarely 8
;
profile not strongly sinuate

;
anal fin reticulate with dark

markings.— sparoides.

Pomoxis annularis Rafinesque. Crappie ; Lake Erie Bass
;

Calico Bass.

Head 3; depth 2^3 ; eye large, 4. D. V or VI, or sometimes VII, 15; A.

VI, 18; scales 6-48-14. Body elongate, much compressed. Head long; the

profile from snout to dorsal strongly sinuate; mouth ver}r wide. Fins very

high, but lower than in P. sparoides. Color, silvery olive, mottled with

dark green, the dark marks chief!}' on upper part of body and having a

tendency to form vertical bars; dorsal and caudal marked with dark green,

anal nearly plain. A lighter colored fish than P. sparoides. Quite variable.

Length 12 inches.

Well distributed over the state in larger streams and lakes,

common. Recorded for the state by Dr. Kirtland, who gave it

the name Cichla storeria. "It occurs in large numbers in the

Ohio river and its tributaries, rarely taken in L,ake Erie,
'

' Jor-

dan's Report; Muskingum river, Ohio river at Raccoon Island,

Henshall, 1889; L,orain County, common, McCormick, 1892;
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Franklin County, Scioto river, Olentangy river, Big Walnut

creek, Big Darby creek, abundant, Williamson and Osburn, 1897;

Ohio river at Ironton, Huron river at Milan, Wabash river at

Celina, North Fork of Licking river at Newark, R. C. Osburn,

1899; Ohio river at Bellaire, Chippewa lake, R. C. Osburn, 1900.

It is worthy of note that in Chippewa lake, which drains into the

Ohio river system, this species was found exceedingly abundant,

but none of the next species, P. sparoides, were taken, while in

Summit lake, with very similar surroundings, but draining into-

Lake Erie, only P. sparoides was taken. These lakes are but a

short distance apart, the former being near Medina, the latter at

Akron.

Pomoxis sparoides (Lacepede). Calico Bass ; Grass Bass
;

Lake Erie Bass ; Crappie ; Bachelor.

Head 3; depth 2. D. VII or VIII, 15; A. VI, 17 or t8; scales 7-44-12.

Body less elongate than in P. annularis; the profile less sinuate, the region

over the eye not being so much depressed. Fins very high, anal higher

than dorsal, its height 4 or 5 times in length of body. Color silvery olive,

mottled with olive green or dark, the markings not tending to vertical bars,

but to small, irregular groups and covering the whole body. Anal fin

heavily marked like the other vertical fins, with dark olive markings; a

dusky opercular spot. Length 12 inches.

Not so common as the preceding, but widely distributed, and

occurring throughout the state; perhaps not ascending streams as

far as P. anmdaris. It is said to be more common than P.

annularis in the lake drainage, while in the Ohio Valley, P.

annularis is the more common. " In the Great Lakes in large

numbers. I have seen but few from the Ohio Valley," Jordan's

Report; Hamilton County, "common in Ross lake near Elm-

wood," Henshall, 1888; Lorain County, Lake Erie and lower

parts of Beaver creek and Black river, McCormick, 1892; Maumee
river at Defiance and Grand Rapids; St. Joseph river at Edger-

ton, Fish creek at Edgerton, St. Mary's river at St. Mary's and

Rockford, Tiffin river at Brunersburg and West Unity, Hoaglin

creek near Oakland, Kirsch, 1893; Franklin County, Scioto and

Olentangy rivers, not common, Williamson and Osburn, 1897;

Ohio river at Ironton, Wabash river at Celina, R. C. Osburn,

1899; Summit lake, Ohio river at Bellaire, R. C. Osburn, 1900.-
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Genus : Ambloplites.

Ambloplites rupestris (Rafinesque). Rock Bass; Goggle-Eve
;

Red-eye.

Head 2^; depth 2 to 2}4; eye very large, 3^. D. XI, 10 or 11; A. VI,

10; scales 5 to 7-40-12. Body oblong, compressed. Head large, profile

little depressed above eye; mouth large and oblique, lower jaw projecting.

Preopercle serrate near its angle. Color olive green, tinged more or less

with brassy yellow, with much dark mottling; each scale with a dark spot

producing longitudinal rows; a black opercular spot. Soft dorsal, anal and
caudal with dark mottlings. Length 12 inches.

A widely distributed and abundant species found in all larger

streams and lakes. Recorded by Kirtland as common. Abund-
ant, Jordan's Report; " Lake Erie, Ohio river, near little Sandy
river," Henshall, 1889; Eorain County, "common in the larger

streams, sometimes taken by the pound nets in the lake," McCor-
mick, 1892; " A common fish at nearly all points where investi-

gations were made," Maumee river basin, Kirsch, 1893; Frank-

lin County, nearly every stream, common, Williamson and
Osburn, 1897; Big Jelloway creek, Knox County, not common,
Parker, Williamson and Osburn, 1898; John's creek at Waterloo,.

Huron river at Milan, Sandusky Bay, Ashtabula creek, Wabash
river at Celina, Stillwater and Wolf creeks near Dayton, North
Fork of picking river at Newark, R. C. Osburn, 1899; Nigger-

mill Run and Mahoning river, E. B. Williamson, 1900; Pippin

lake, Cuyahoga river and Breakneck creek at Kent, R. C. Osburn,.

1900.

Genus: Ch.Enobryttus.

Chaenobryttus gulosus (Cu\ier and Valenciennes). Warmotjth.

Head 2i to iV^ depth 2 to 2%; eye 4 to 4%. The general form and'

dentition of Ambloplites, with the convex opercle, 10 dorsal and 3 anal

spines of Lepomis. Preopercle entire. Head large, snout about equal to

eye; mouth large, maxillary reaching posterior border of eye, teeth on vomer,

palatines, pterygoids and tongue. D. X, 9 or 10; A, III, 8 or 9; dorsal spines,

low. Color dark olive green, clouded with darker, usually with red or blue,

and brass}'; a dark spot on each scale; belly 3-ellowish or brassy. Length 8

to 10 inches.

Taken by Kirsch in the Maumee basin in Fish creek, at:

Edgerton, and Tiffin river at Brunersburg, " not common," 1893..

Not recorded for the state by any other collector.
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Ge?ius : Apomotis.

Apomotis cyanellus (Rafinesque). Green Sunfish
;

Creek Sunfish
;
Little Red-eye.

Head 3; depth 2}4. D. X, 11; A. Ill, 9; scales about 7-48-17, 8 rows
on cheek. Bod}' oblong, rather elongate in young, becoming short and deep
in adults. Mouth large, larger than in Lepomis or Eupomotis, maxillary

reaching nearly to middle of eye, lower jaw projecting. Gill rakers long
and stiff. Lower pharyngeal teeth acute; a patch of teeth on basibranchial

between second and third hypobranchials. Color generally greenish, some-
times nearly black; vertical fins marked with blue or green, in adults in

spring the lower fins are very dark and all the fins are edged with silvery;

dorsal and anal generally with a black spot on the posterior rays. Quite

variable. Length 7 inches.

The Green Sunfish is an abundant resident of the streams of

Ohio, but is rarely found in the lakes. It ascends the streams

farther than any other species of this family, being found even

in small brooks and spring runs. Hamilton County, " abundant

in Ross lake and Little Miami river," Henshall, 1888; L,orain

County, "abundant in the upper part of small streams and in

small ponds," McCormick, 1892; Maumee river basin, " taken at

nearly every point in all the streams that were examined," Kirsch,

1893; Franklin Count}', abundant in nearly every stream, Wil-

liamson and Osburn, 1897; Big Jelloway creek, Knox County,

not common, Parker, Williamson and Osburn, 1898; Ohio river

at Ironton, Huron river at Milan, Ashtabula creek, Wabash river

at Celina, Stillwater and Wolf creeks near Dayton, North Fork
of Licking river at Newark, R. C. Osburn, 1S99; Mahoning river,

E. B. Williamson, 1900; Breakneck creek near Kent, outlet of

Licking reservoir, R. C. Osburn, 1900.
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Genus : L,EPOMlS.

Key to Species.

A. Pectoral fins short, obtuse, not reaching beyond front of anal, considerably shorter
than head— megalotis.

AA. Pectoral fins more or less pointed, not much if any shorter than head, and reaching
to or beyond front of anal.

B. Opercular flap margined with red, sides with many red spots.— humilis.

BB. Opercular flap without red margin or spot ; no red spots on sides, a large spot
on posterior rays of dorsal and anal fins at base.— pallidus,

Lepomis megalotis (Rafinesque). Long-eared Sunfish.

Head (without earflap) 3 in length; depth 1% to 2>£; eye 3^ to 4.

D. X, 10 to 12; A. Ill, 8 to 10; scales about 6-38-12, about 5 rows on cheek.

Body short and deep, compressed; the back very strongly arched in adult,

the profile ve^ steep. Mouth small, oblique. Gill rakers very short and
soft. Dorsal spines very low, 3 in head. Pectoral 1% to 1% in head.

Opercular flap in adult very broad and long, with a pale blue or red margin
which may be very broad or almost wanting; the flap much smaller in young.

Color brilliant blue and orange; above chiefly blue, the belly entirely orange,

lips blue; cheeks orange, with bright blue stripes; soft parts of vertical fins

with the rays blue and membranes orange. An extremely variable species.

Length 8 inches.

An abundant species in the Ohio river system, but not so

common in the lake drainage. It occurs both in lakes and

streams, but to greater extent in the latter. It does not ascend

streams as far as Apomotis cyanelhis, however. Given by Kirt-

land as Pomotis nitida. Hamilton County, "abundant in Ross

lake," Henshall, 1888; L-orain County, rare, two specimens from

Black river, 1890, McCormick; Maumee system, " all the larger

streams and nearly all the smaller ones," July 17 given as a

breeding date, Kirsch, 1893; Franklin County, nearly all the

streams, apparently the most common sunfish, June 18 given as a

breeding date, Williamson and Osburn, 1897; John's creek at

Waterloo, Huron river at Milan, Ashtabula creek, Wabash river

at Celina, Stillwater and Wolf creeks near Dayton, North Fork

of Lacking river at Newark, R. C. Osburn, 1899; Niggermill Run
at Salem, E. B. Williamson, 1900; Sandusky Bay, Summit lake,

Ohio river at Bellaire, Licking reservoir, R. C. Osburn, 1900.
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Lepomis humilis (Girard). Red-spotted Sunfish.

Head 2% to 3; depth 2% to 2%; eye large, 3 to 3^. D. X, 10 or 11;

A. Ill, 8 or 9; scales large, 5-34-1 1, about 5 rows on cheek. Body oblong,

profile not very steep. Mucous pores on head very large; opercular flap

long, broad and with a very broad, red margin, which entirely surrounds

the black. Longest dorsal spine not quite half head, pectoral a little shorter

than head. Gill rakers rather long and blunt, well developed. Color,

bluish with conspicuous greenish spots posteriorly; sides with many con-

spicuous round, salmon-red spots; a faint black spot on last rays of dorsal;

belly and lower fins red. Length 4 inches.

This small, highly colored sunfish is found in Ohio in the south-

western part only. I know of but one record, as follows: Ham-
ilton Co., "common in Ross lake and Clough creek," Henshall,

1888.

Lepomis pallidus (Mitchill). BrvuE-Giix ; Bi^ue Bream;
Copper-nosed Bream ; Blue Sunfish.

Head 2^ to 3X ; depth about 2; eye $% to 4. D. X, 11; A. Ill, 10 to

12; scales about 7-45-12, 5 rows on cheek. Body comparatively short and
deep, compressed; the young slender, adults nearly orbicular, caudal pedun-
cle rather slender. Head rather small, the projecting snout forming an
angle above eye. Mouth quite small, the maxillary barely reaching front of

eye. Opercular flap very short in young, somewhat larger in adult, without

pale edge. Gill rakers of moderate length, rather stiff. Dorsal fin high;

pectoral fin long and narrow, longer than head, reaching past front of anal.

Color, olive green, sometimes quite dark, sometimes with a silvery or golden

luster. Adults in spring with the belly copper}' red. Young, silvery with

more or less distinct, chain-like bars of darker on the sides. No blue stripes

on cheek; a black blotch at base of posterior rays of dorsal and anal. Ex-
tremely variable. Length 12 inches.

The Blue-gill is a very abundant species in the lakes of Ohio.

It is quite common and widely distributed in the larger streams,

but does not ascend small streams. Hamilton County, " abund-

ant in Little Miami river and Ross lake," Henshall, 1888; Lorain

County, "not common," McCormick, 1892; Maumee river sys-

tem, " taken in all the streams and at nearly every point exam-
ined," Kirsch, 1893; Franklin County, Scioto and Olentangy

rivers, Big Walnut and Big Darby Creeks, rare, June 14 given as

a breeding date, Williamson and Osburn, 1897; Huron river at

(Lepomis machrochirus Rafinesque, has been taken in the head waters of the Ohio
in western Pennsylvania, by Cope, and in the Ohio river, by Rafinesque and Jordan, but as
I know of no record of its capture within the state, I hesitate to include it in the list,
though it doubtless occurs rarely in the Ohio.)



CENTRARCHID^B. 83

Milan, Sandusky Bay, Wabash river at Celina, R. C. Osburn,

1899; I have observed the species also at picking and St. Mary's
reservoirs. In both of these and in Sandusky Bay it is very
abundant; Pippin lake, Chippewa lake, Summit lake, Ohio river

at Bellaire, R. C. Osburn, 1900.

Genus : Eupomotis.

Key to Species.

A. Cheeks without marked blue or orange spots or lines.

B. Scales large, 34 to 39 in lateral line.— heros.

BB. Scales moderate, 33 in lateral line. euryorus.
AA. Cheeks with wavy blue lines, scales about 45 ; lower posterior border of opercular

flap always scarlet. gibbosus.

Eupomotis heros (Baird and Girard).

Head 1% to 3; depth 2 to 2f ; eye 3^ to 4^; snout 5% to 4. D. X, 11;

A. Ill, 11; scales 4-34 to 39-13, 4 rows on cheek. Appearance of Lepomis
pallidus. Body robust, moderately elongate, dorsal and ventral outlines

about equally curved. Head rather large, a considerable depression in pro-

file above eye; mouth rather large, maxillary reaching past front of eye.

Dorsal spines rather high; pectorals reaching beyond middle of anal.

Opercular flap smaller than eye, much as in E. gibbosus. Pharyngeal teeth

not so blunt as in gibbosus. Color dark greenish above, gradually becoming
brassy on belly; opercular spot greenish black, the flap with a broad, blood-

red border in male, plain in females. No spot on dorsal or anal. Length
about 8 inches.

This is a species of southern distribution, and in Ohio prob-

ably occurs only in the southwestern part of the state. It has

been recorded, in 1888, for the L,ittle Miami river in Hamilton

County, by Henshall, under the name Lepomis notatus.

Eupomotis euryorus (McKay).

Head 3^; depth 2f. D. X, n; A. Ill, 10; scales 6-43-14, 6 or 7 rows
on cheek. Body very robust, compressed, dorsal outline more convex than

ventral; profile steep, convex. Mouth oblique, small, maxillary reaching

front of eye. Teeth on front of palatines. Lower pharyngeals with the

rather long posterior spur turned up, stoutish; the inner angle rounded,

somewhat obtuse. Teeth stout, very much blunted, not close set. Gill

rakers short and stout, the inner surface roughened. Opercular flap nearly

as long as snout, with a very broad, pale membranous margin. Dorsal spines

low; ventrals and pectorals short, reaching vent. Color in spirits, mottled

olive, yellowish below; top of head blackish; membranes of vertical fins

dusky; ventrals dusky, with lighter margins; pectorals pale. Length 8

inches.
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This rare sunfish has been recorded from but two localities in

Ohio, both of these to the credit of Mr. McCormick, who says of

them: " I took several specimens near Huron, July 6, 1891, and

two near Lorain, in September. '

' Only two other specimens were

known at the time Mr. McCormick took these.

Eupomotis gibbosus (Linnaeus). Common Sunfish
;

Pumpkin Seed ; Sunny.

Head 3 to 3% ! depth \% to 2; eye 4 to ^%; snout 4^. D. X, 10 to 12;

A. Ill, 10 or 11; scales about 6-44-13, 4 rows on cheek. Body short and

deep, compressed, the profile steep, convex. Head rather small; mouth
small, maxillary scarcely reaching front of eye. Dorsal spines high, the

longest 2 to i x/z in head, equal to distance from snout to posterior edge of

pupil; pectorals long, as long as head. Gill rakers short and soft, weaker

than in any other species except Lepomis megalotis. Pharyngeal teeth all

bluntly rounded, paved, the bones vtry broad and somewhat concave.

Opercular flap small, the lower posterior part always 1 'right scarlet, a char-

acter which distinguishes this species at once in the adult. Color greenish

olive, brilliantly marked with blue and orange on the sides; belly orange;

lower fins orange, upper blue and orange-spotted; cheeks orange, with wavy
blue streaks. One of the most gaudy of our Sunfishes, and quite variable.

Length 8 inches.

An abundant species in the ponds and lakes of central and

northern Ohio, common in the large streams and in the quiet

waters of bayous. Not common in the smaller streams, and said

to be rather rare in the southern part of the state. In Sandusky

Bay and in Licking reservoir it is the most abundant sunfish.

Ross lake, Hamilton County, and Lake Erie, Henshall, 1889;

Lorain County, "very abundant below the ripples in the larger

streams, and in the bayous near the lake. A few taken in the

pounds," Camden lake, McCormick, 1892; Maumee river system,

" abundant in all the lakes, common in all the larger streams,

except the Auglaize river, less common in the smaller streams,"

Kirsch, 1893; Franklin County, Scioto and Olentangy rivers,

Big Walnut and Big Darby creeks, not common, Williamson and

Osburn, 1897; Huron river at Milan, Sandusky Bay, St. Mary's

reservoir, Wabash river at Celina, North Fork of Licking river

at Newark, R. C. Osburn, 1899; Pippin lake, Chippewa lake,

Summit lake, Licking reservoir, abundant in all these localities,

R. C. Osburn, 1900.
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Genus : Micropterus.

Key to Species.

A. Eleven rows of scales above lateral line, about 17 rows on cheek.

—

dolomieu.

AA. Seven rows of scales above lateral line, about 10 rows on cheek.

—

salmoides.

Micropterus dolomieu Lacepede. Smali,-mouthed Bi,4CK Bass.

Head i]A. to 3^; depth 2% to 3^; eye 5 to 6%. D. X, 13 to 15; A. Ill,

10 to 12; scales 11-72 to 85-25 (Ohio specimens average about 75 in lateral

line). Body rather elongate in young, becoming deeper with age. Mouth
large, but smaller than in M. salmoides, the maxillary usually not extending

back of posterior edge of orbit. This species can always be distinguished at

once from M. salmoides by the smaller scales, there being 11 rows of scales

above the lateral line, while in salmoides there are but 7 rows. The color is

exceedingly variable, giving rise to a number of local names among sports-

men. The usual color is a dark green, with bronze or golden reflections,

sometimes almost black on the back; belly lighter. A lateral band never

present. Said to reach a length of 2 feet.

Widely distributed over the state and common everywhere in

suitable localities. Dr. Jordan aptly says in regard to its habits,
'

' as compared with M. salmoides it is a fish of the running waters,

having little liking for warm and grassy ponds, bayous or lakes."

It is found in nearly all streams, sometimes even ascending small,

spring-fed brooks. Recorded by all students of Ohio fishes from

Rafinesque and Le Sueur on down, and under a great variety of

names. I give the locality records of later investigators. Ham-
ilton County, " common in Little Miami river," Henshall, 1888

;

Lorain County, '

' common in the larger streams, not so often

seen in the lake as the next species," McCormick, 1892 ; Maumee
river system, " common in all the streams, none from the lakes,"

Kirsch, 1893 ; Franklin County, generally abundant, William-

son and Osburn, 1897 ; Big Jelloway creek system, Knox County,

nearly all streams, abundant in some places, Parker, Williamson

and Osburn, 1898
;
John's creek at Waterloo, Ice creek at Iron-

ton, Huron river at Milan, Sandusky Bay, Ashtabula creek,

Wabash river at Celina, Stillwater and Wolf creeks near Dayton,

North Fork of Licking river at Newark, R. C. Osburn, 1899 5

Mahoning river, K. B. Williamson, 1900 ; Cuyahoga river at

Hawkins, Grand river at Painesville, Chagrin river at Wil-

loughby, Wheeling creek at Bridgeport, Ohio river and McMahon
creek at Bellaire, Licking reservoir, R. C. Osburn, 1900.
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Micropterus salmoides (Lacepede). Large-mouthed Black Bass;

Oswego Bass ; Green Bass ; Bayou Bass.

Head 3 to 3)4; depth 3 to 3X ; eye 5 to 6. D. X, 12 or 13; A. Ill, 10 or

11; scales 7-65 to 70-18. Body much as in M. dolomieu, ovate-fusiform.

Mouth very large, maxillary (except in very young) reaching past eye.

Always distinguishable from M. dolomieu by the larger scales, 7 rows above

lateral line. Color variable, usually dark green above, becoming greenish

silvery on sides and belly. Young always with a distinct, black lateral band,

which becomes fainter with age and disappears entirely at about the fourth

year. Length 1% to 2% feet.

This species is found in lakes, bayous and in channels of

larger streams. It is a fish of the quiet water. Widely distrib-

uted. Like the preceding species it has been the subject of much
synonymy. Rafinesque records it under the name Lepomis

pallida, for the Ohio, Miami and Hocking rivers. Hamilton

County, " common in Ross lake," Henshall, 1888
;

Lorain

County, '

' more common in the lake than in the streams," McCor-

mick, 1892 ; Maumee river system, common in all the lakes, also

common in the Maumee river and most of its larger tributaries,

but none in Auglaize river or its tributaries, Kirsch, 1893 ; Frank-

lin County, Scioto river, Big Walnut creek, Big Darby creek, not

common, Williamson and Oburn, 1897 ; Ohio river and Ice creek

at Ironton, John's creek at Waterloo, Huron river at Milan,

Sandusky Bay, Wabash river at Celina, R. C. Osburn, 1899 ;

Pippin lake, Chippewa lake, Summit lake, Grand river at Paines-

ville, Licking reservoir, R. C. Osburn, 1900.
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Family : PERCID.E.

Key to Genera.

PseudobmnchiEe well developed
;
preopercle serrate ; branchiostegals 7 ; no anal

papilla.

B. Canine teeth on jaws and palatines; body elongate: ventral fins well sepa-

rated.

—

Stizostedion.

BB. Canine teeth none ; body oblong, ventral fins near together.

—

Perca.
Pseudobranchiae imperfect or wanting

;
preopercle entire or nearly so ; branchios-

tegals 6 ; anal papilla usually present.

C. Parietal region of skull depressed, not strongly convex in transverse section,

—shaped in section.

D. Cranium broad between the eyes, snout conic, projecting pig-like beyond
the inferior mouth.

—

Percina.

DD. Cranium not broad between the eyes, snout not much proj.cting.

E. Body not hyaline nor extremely elongate, its surface almost en-

tirely covered with scales.

F. Premaxillaries not protractile, the skin of the premaxillary
continuous in the middle with that of the forehead with no
cross groove between.

—

Hadroptertts.

FF. Premaxillaries protractile (in Cottogaster shumardi a narrow,
connecting freuum sometimes crosses from the premaxillary

to the forehead).

G. Anal spines 2, both well developed, the first usually the

longer.

H. Mid-line of belly naked or covered by caducous
shields

;
gill membranes scarcely conne ted —

Cottogaster.

HH. Belly covered' with ordinary scales
;

gill mem-
branes broadly connected.

—

Diplesion.

GG. Anal spine single, obscure ; anal fin small, much shorter

than soft dorsal.— Boleosoma.

EE- Body extremely elongate, hyaline, subterete, the belly mostly

naked.

I. Premaxillaries not protractile
;
dorsal spines 12 or 13.—

Crystallaria.

II. Premaxillaries protractile ; dorsal spines 9 to 11.

—

Ammocrypta.

CC. Parietal region of skull not depressed, more or less strongly convex in cross-

section, n -shaped; premaxillaries never protractile; belly covered with

ordinary scales.

J. Lateral line straight ; body rather robust.— Etheostoma.

JJ. Lateral line with a slight arch running high anteriorly ; body slender.

—

Boleichthys.
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Genus: Stizostedion.

Key to Species.

JL Pyloric coeca 3 ; soft dorsal with about 20 rays ; a b^ack spot on last dorsal spines.

—

vitreum.

AA. Pyloric coeca 4 to 7 ; soft dorsal with about 17 rays ; no black spot on posterior dorsal

spines, a black blotch at base of pectoral : second dorsal with rows of dark spots.

—

canadense.

Stizostedion vitreum (Mitchill). Wall-eyed Pike ; Pike Perch;
Yellow Pike ; Blue Pike

;
Jack Salmon.

Head 3%; depth about 4^; eye 4^ to 5. D. XII to XVI, 19 to 21; A.

II, 12 to 14; scales 10-noto 132-25; lateral line incomplete. Body slender,

becoming compressed with age. Cheeks and upper surface of head nearly

naked. Dorsal spines high, more than one-half the length of head; dorsal

fins well separated; soft dorsal nearly as long as the spinous. Pyloric coeca,

3. Color, dark olive, finely mottled with brassy; sides of head more or less

vermiculated; belly and lower fins pinkish; spinous dorsal with a large, jet

black spot on posterior 2 or 3 membranes. Length about 3 feet

.

Common in Ohio river and Lake Erie, and sometimes ascend-

ing their larger tributaries. Kirtland reported it from Lake Erie

and the Maumee and Ohio rivers under the name Lucio-perca

americana. Hamilton County, "abundant in the Ohio river,"

Henshall, 1888 ; Lorain County, " very common in the lake,

entering the streams occasionally," McCormick, 1892 ; Maumee
river at Grand Rapids and Toledo, and Lake Erie around the

mouth of the Maumee in large numbers, Kirsch, 1893 ; Huron

river at Milan, Sandusky Bay, R. C. Osburn, 1899.

Stizostedion canadense griseum (De Kay). Sauger ; Sand Pike
;

Gray Pike ; Pickering.

Head 3^; depth varying with age, /\% to 6; eye 5. D. XI to XV-I, 17

to 19; A. II, 11 or 12; scales 9-100 to 125-27; lateral line incomplete. Body

more terete than in 6". vitreum. Head depressed, pointed; opercular spines

fewer than in the typical S. canadense, and the head less completely scaled.

Color, olive gray, sides brassy or orange, with dark mottlings; spinous dorsal

with 2 or 3 rows of irregular, dark spots, no large, black spot on posterior

rays. A more translucent fish than .S". vitreum. Pyloric coeca 4 to 7.

Length about 18 inches.

Distributed about as the preceding species. Common both in

the lake and Ohio river.
'

' Abundant in the Great Lakes, plenti-

ful in Ohio river, " Jordan's Report; Hamilton County, " com-

mon' in the Ohio river," Henshall, 1888; Lorain County, "com-

mon in the lake, entering streams oftener than S. vitreum,
"
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McCormick, 1892 ; Maumee river at Grand Rapids, Waterville

and Toledo, Blanchard river at Ottawa, west end of Lake Erie,

Kirsch, 1893. I have seen many dead ones on the lake beach at

Sandusky.

Ge?ius: Pe;rca.

Perca flavescens (Mitchill). Yellow Perch ; Ringed Perch.

Head 3X; depth 3#. D. XIII to XV-II, 13 to 15; A. II, 7 or 8; scales

7-74 to 88-17; lateral line incomplete. Body slender in young, becoming
stouter with age; adults have the back considerably arched, the profile con-

vex from dorsal to occiput, thence concave forward to the projecting snout.

Cheeks closely scaled ; well developed striae on operculars and rugosities on
top of head. Color, dark olivaceous above, sides golden yellow, with 6 or 8

broad, dark vertical bars; belly pale, lower fins red or orange. Length 1

foot.

A fish of the quiet waters, found abundant in the reservoirs,

ponds, bayous and lakes of central and northern Ohio, but not

recorded for the southern part of the state. Kirtland recorded it

(Bodiamis flavescens) as abundant in Lake Erie and the small

lakes of northern Ohio. " St. Mary's reservoir and Lake Erie,"

Henshall, 1889 ; Lorain County, " common in the lake and lower

portions of the rivers," McCormick, 1892 ; Maumee river at

Grand Rapids, Waterville and Toledo, St. Mary's riv.r at St.

Marys, Tiffin river at Brunersburg, west end of Lake Erie, Kirsch,

1893 > Huron river at Milan, Sandusky Bay, Wabash river at

Celina, St. Mary's reservoir, R. C. Osburn, 1899 '> Summit lake

and Licking reservoir, R. C. Osburn, 1900. It is very abundant

in Sandusky Bay and common in Licking reservoir. I have also

seen the species from the Ohio canal at Newark.

Genus: Percina.

Percina caprodes (Rafinesque). Log Perch; Hogfish
;

Hog Molly ; Stone Roller.

Head 4 to 4^; depth 5 to 6V2 ; eye 4. D. about XV-15; A. II, 11, Body
elongate, slender. Head long and pointed, depressed and sloping above;

snout "pig-like," projecting beyond the inferior mouth; eyes widely sepa-

rated. Color, light yellowish or yellowish green, with about 15 vertical,

dark bars extending down on sides below lateral line and alternate with the

same number of shorter bars. Length 8 inches.
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This largest of Ohio darters is widely distributed over the

state and generally common. It is found in the quiet waters of

streams of all sizes (but more commonly in the larger ones), and

in lakes, on gravelly or sandy bottom. Given by Rafinesque for

the Ohio and Miami. Kirtland reported it "common," and

Jordan, " generally abundant." Hamilton County, " common in

Little Miami river and Ross lake," Henshall, 1888; Lorain

County, " not very common, taken both in rivers and the lake,

abundant in Sandusky Bay and Put-in-Bay, and it formed the

bulk of the fishes that I saw among the terns' nests on Rattle

Snake Island," McCormick, 1892 ; Maumee river system, rather

common, nearly all streams, Kirsch, 1893 5 Franklin County,

generally distributed, common, but nowhere abundant, William-

son and Osburn, 1897 ; Big Jelloway creek, Knox County,

"common," Parker, Williamson and Osburn, 1898; Ohio river at

Ironton, Huron river at Milan, Ashtabula creek, Wabash river

at Celina, Stillwater creek at Dayton, North Fork of Licking

river at Newark, R. C. Osburn, 1899; Lake Brie at Sandusky,

Cuyahoga river at Kent and Hawkins, Breakneck creek at Kent,

Chippewa lake, Summit lake, Grand river at Painesville, Ohio

river at Bellaire, Licking reservoir, R. C. Osburn, 1900.

To the northward this species is represented by the following

variety :

Percina caprodes zebra (Agassiz). Manitou Darter.

This variety is found in the northern part of the state, with the typical

caprodes. It is known chiefly by the lack of scales on the nuchal region, the

rather more slender form, and the shorter vertical bars. It intergrades with

the typical caprodes.

The Manitou Darter has been recorded for the state by

McCormick in Lorain County, 1892, as " occuring with the typi-

cal form in proportion of about 1 to 3, some specimens showing

intermediate stages;" Lake Erie at Sandusky, Cuyahoga river

at Hawkins, and Grand river at Painesville, R. C. Osburn, 1900.
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Genus: Hadropterus.

Key to Species.

A. Mid-line of belly with a series of enlarged caducous plates, which fall off at certain

intervals, leaving a naked strip from breast to vent
;
preopercle strict^ entire, not

serrated.

B. X,ower jaw as long as upper, snout very narrow and pointed.—fhoxocephahis.
BB. lower jaw shorter than upper, included

; head moderate, not long and pointed.

C. Cheeks with very small scales ; dorsal spines 13 to 15.

—

aspro.

CC. Cheeks naked ; dorsal spines 10 to 12.— evides.

AA. Enlarged plates of mid-line of belly persistent at least posteriorly
;
preopercle

finely serrated.— scierus.

Hadropterus phoxocephalus (Nelson).

Head 2,% to 4; depth 5% to 6; eye 4^. D. XI or XII-12 to 14; A. II,

8 or 9; scales 12-80 to 85-16; lateral line incomplete. Body slender. Head
very long and pointed; mouth terminal, large; jaws sub-equal; snout very

long, acuminate. Cheeks, opercles and neck with small scales, breast naked;

caducous shields of midline of belly small. Gill membranes somewhat con-

nected. Color, brownish olive, much vermiculated; a row of about 14 dark,

quadrate spots, sometimes confluent, along lateral line. Length 6 inches.

Recorded from three widely separated localities, which would
indicate a general distribution, yet it seems to be quite rare except

in the southwestern part of the state, where Henshall, 1888,

reports it as common in Little Miami river. One specimen was
taken near Lorain, by McCormick, 1892 ; and Mr. K. JB. William-

son and the writer took a single specimen in Big Walnut creek

near Lockbourne, Franklin County.

Hadropterus aspro (Cope and Jordan). Black-sided Darter.

Head 4; depth 5 to 6; eye 4. D. XIII to XV-11 to 13; A. II, 8 to 10;

scales 9-65 to 80-17, lateral line incomplete. Body rather elongate, sub-

terete, compressed behind. Head moderately elongate; snout blunt; mouth
sub-inferior, lower jaw included; gill membranes slightly or not at all con-

nected. Opercle with rather large scales; cheek with very small, imbedded
scales; breast naked; caducous scales of mid-ventral line rather large. Color

light yellowish or greenish yellow, tessellated above with dark olive or black-

ish; white below; about 8 large, dark blotches along lateral line, these often

confluent; fins barred. Length about 4 inches.

A common species throughout the state. Found in clear

streams on gravelly bottom. Hamilton County, "common in

East Mill creek," Henshall, 1888; L,orain County, "nowhere
common, but found in most streams and the lake," McCormick,

1892; Maumee river system, "abundantly distributed in all the
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streams examined," Kirsch, 1893; Franklin County, a common
darter of general distribution, Williamson and Osburn, 1897 ;

Big Jelloway creek, Knox County, " common," Parker, William-

son and Osburn, 1898
;
John's creek at Waterloo, Huron river at

Milan, Ashtabula creek, Wabash river at Celina, Stillwater creek

at Dayton, North Fork of Licking river at Newark, R. C. Osburn,

1899 ; Ohio river at Bellaire, outlet of Lacking reservoir, R. C.

Osburn, 1900.

Hadropterus evides (Jordan and Copeland).

Head 43^; depth 5^; eye 3^, large and high in head. D. XI-10;

A. II, 8 or 9; scales 9-52 to 67-9 to 11. Body moderate, somewhat com-

pressed. Head heavy, the profile rather convex. Mouth moderate, lower

jaw included. Cheeks, nape and throat naked; opercles with rather large

caducous scales; ventral shields but little enlarged. Fins large, pectorals

long. Coloration extremely brilliant in breeding males, females and young
plainer. General color above, dark olivaceous, tessellated with darker;

back and sides with about 7 broad, transverse bars; fins marked with orange,

black, bronze, yellow and blue-black. " One of the most brilliant of all

fishes.
'

' Length 2 or 3 inches.

Rare in Ohio, its distribution being more westerly. The
species has, however, been taken in the Ohio river at Raccoon

Island, by Dr. Henshall, 1889, and by Kirsch, in the Maumee
river at Grand Rapids.

Hadropterus scierus Swain.

Head 4 to 4|; depth 5 to 6; eye 4 to 4^. D. XIII-13 or 14; A. II, 9;

scales 7-68 to 70-17. Body robust. Head rather short, snout bluntish;

mouth small, lower jaw included; preopercle more or less distinctly serrate.

Gill membranes broadly connected. Opercle with large scales, those on

cheek slightly smaller. Throat naked, breast nearly so. Ventral shields

but little enlarged and not caducous except anteriorly. Color yellowish

olive, everywhere vaguely blotched with black; top of head, dorsal, anal and

ventral fins black in male, paler in female; scales everywhere finely punctu-

late with brown; sides with a few larger, black specks. Length 5 inches.

Rare. Like the preceding species, its distribution is westerly.

I know of but one record for the state, that by Henshall, '

' Ohio

river, near Little Sandy river, 1889."

Hadropterus peltatus (Stauffer).

Mr. McCormick has recorded (1892) this species from Vermillion river, two speci-

mens. H. peltatus, as now understood, occurs from southeastern Pennsylvania southward
along the coast, and is not known west of the Alleghanies. so I am inclined to think there
must be some error in the above record. Under this belief I omit the species from the
Ohio list.
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Genus: Cottogaster.

Key to Species.

A. Mid-line of belly with a series of enlarged caducous scales or plates.— copela-ndi.

AA. Mid-line of belly naked anteriorly, covered with ordinary scales posteriorly.

—

shumardi.

Cottogaster copelandi (Jordan).

Head 3^ to 4^; depth 5^ to 6%; eye about y/2 . D. X to XII-10 to

12; A. II, 8 or 9; scales 6-44 to 56-8. Body rather slender. Head rather

large and long, much resembling that of Boleosoma. Mouth small, hori-

zontal, sub-inferior, cheeks naked; opercles and neck with a few scales,

throat naked; ventral plates well developed. Pectoral fin as long as head.

Color, brownish olive, tessellated above; a series of small, oblong, dark

blotches along lateral line, sometimes indistinct. Vertical fins with dusky
specks; a black spot on anterior rays of spinous dorsal. Length 2^ or 3

inches.

Widely distributed over the state, but apparently very rare

everywhere. Muskingum river, and Ohio river at Raccoon Island,

1889, and Lake Erie at Put-in-Bay, Henshall
; Lorain County,

" Vermillion river, but one specimen taken," McCormick, 1892
;

Maumee river at Toledo, two specimens, Kirsch, 1893 > iQ Huron
river at Milan, in 1897, two specimens were taken by Prof. D. S.

Kellicott, Mr. E. B. Williamson and the writer.

Cottogaster shumardi (Girard).

Head 3! to 4; depth 5 to 5^; eye y/z . D. IX to XI-13 to 15; A. II, 10

to 12; scales 6-48 to 60-11. Body stout, heavy forward, compressed behind.

Head broad and thick. Mouth large and broad, lower jaw the shorter.

Premaxillaries usually protractile, but a narrow frenum sometimes present.

Cheeks, opercles and neck usually scaly; chest naked; belly naked anteri-

orly, scaled for a short distance before vent. Color dark, densely but vaguely

spotted with darker; sides with 8 or 10 obscure blotches; a large, black spot

at base of spinous dorsal behind, and a small one in front. Length 3 inches.

Not common, but occuring in both the Lake Erie and Ohio

river drainage. Found on sandy bottom in rivers, not found in

small streams. Recorded by Henshall for the Muskingum river

and for the Ohio river near Parkersburg, 1889 ; recorded for

Vermillion river as Etheostoma zvrighti, by McCormick, 1892 ; in

1899 the writer took a half dozen specimens in the Ohio river at

Ironton, and in August, 1900, the species was again taken at

Bellaire.
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Gemis : Dipffsion.

Diplesion blennioides (Rafinesque). Green-sided Darter.

Head about 4^; depth 434 to 6. D. XII to XIV-12 to 15; A. II, 8 or 9;

scales 6-58 to 7S-14. Body elongate, subterete. Head short, profile very

convex, snout very blunt, cheeks tumid; eyes large, 3^, high up and close

together; mouth small, inferior; gill membranes broadly connected. Cheeks

with fine scales, opercles with large ones, breast naked Color dark olive

green, tessellated above; sides with 7 or 8 Y-shaped, dark bars, these some-

times confluent to form a dark zigzag band. In highly colored males a

number of broad, bright green bands almost encircle the hody. Females

and young may be quite dull, but the pattern of the dark marks on the side

is characteristic. Length 3 to 5 inches.

The Green-sided Darter is an abundant resident of the clear,

rapid streams of the state, found especially on stony ripples.

Rafinesque records it from the Ohio and Muskingum. Kirtland

mentions its occurrence in the state, and Jordan gives it as

" abundant." Hamilton County, " abundant in East Mill creek

and Little Miami river," Henshall, 1888; "Vermillion river,

scarce, not uncommon in Sandusky Bay," McCormick, 1892
;

Maumee river system, taken in all the larg; streams (except St.

Mary's river) and .nearly all the smaller ones, Kirsch, 1893;

Franklin County, abundant, and of general distribution, William-

son and Osburn, 1897 >" Big Jelloway creek system, common on

ripples, Park:r, Williamson and Osburn, 1898
;
John's creek at

Waterloo, Huron river at Milan, Ashtabula creek, Wabash river

at Celina, Stillwater creek at Dayton, North Fork of Licking

river at Newark, R. C. Osburn, 1899; Mahoning river, E. B.

Williamson, 1900; Cuyahoga river at Hawkins, Breakneck creek

at Kent, Grand river at Painesville, Chagrin river at Willoughby,

Wheeling creek at Bridgeport, Ohio river and McMahon creek at

Bellaire, R. C. Osburn, 1900.

Genus: BofFOSOMA.

Boleosoma nigrum (Rafinesque). Johnny Darter.

Head about 4; depth 5 to 6; eye 3^ to 4. D. IX-11 to 14; A. I, 7 to 9;

scales 5-44 to 55-9. Body fusiform, slender. Head moderate, snout some-

what bluntly decurved; mouth small, lower jaw included. Cheeks and breast

usually naked; opercles scaly. Anal spine short and weak; fins all high.
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Color usually pale olivaceous, much tessellated above; sides with numerous
small W-shaped, dark blotches. Males in breeding season heavily pig-

mented, especially anteriorly, with blue-black. A black line forward and
downward from eye. Fins barred. Length 2 to 2 yz inches.

The little Johnny Darter is found all over Ohio, and is usually

quite abundant. It inhabits lakes and rivers on sandy bottom,

the clear creeks of Ohio are favorite abiding places, and every

small brook and spring run large enough to contain any fish at

all will be found to have its quota of "Johnnies." Hamilton

County, " common in Little Miami river," Henshall, 1888 ; Lorain

County, "very common everywhere, one of the few species that

may be depended upon when the seine is drawn," McCormick,

1892 ; Maumee river system, common everywhere, Kirsch, 1893 ;

Franklin County, taken in every stream, abundant, April 3rd

given as a breeding date, Williamson and Osburn, 1897 \ Big

Jelloway creek system, abundant in every stream, Parker, Wil-

liamson and Osburn, 1898; John's creek at Waterloo, Huron
river at Milan, Sandusky Bay, Ashtabula creek, Wabash river at

Celina, Stillwater and Wolf creeks at Dayton, North Fork of

Licking river at Newark, R. C. Osburn, 1899 ; Niggermill Run
and Mahoning river, B. B. Williamson, 1900 ; Pippin lake, Chip-

pewa lake, Summit lake, Cuyahoga river at Kent and Hawkins,

Breakneck creek at Kent, Grand river at Painesville, Chagrin

river at Willoughby, Wheeling creek at Bridgeport, Ohio river

and McMahon creek at Bellaire, Licking reservoir, R. C. Osburn,

1900.

Genus: Crystallaria.

Crystallaria asprella (Jordan).

Head 41 to 4^; depth 7 to 8. D. XII to XIV-13 to 15; A. I, 12 to 14;

scales 7 to 10-98 to 100-10. Body long and slender. Head long and slender;

eye large; mouth not large, subterminal; premaxillaries not protractile;

opercular spine well developed. Cheeks and opercles with pectinate scales;

throat and belly naked, space between ventrals scaled. Color translucent

olive, pellucid in life; with 3 or 4 more or less distinct, dark cross bands on

back and sides; a dark lateral band made up of about 10 more or less con-

fluent blotches. Length 5 or 6 inches.
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Apparently a very rare species in Ohio, and confined to larger

streams. Recorded by Henshall for the Muskingum river, 1889 ;

and one specimen was taken on sandy bottom in the Ohio river at

Ironton, May 31, 1899, by the writer.

Genus: Ammocrypta.

Ammocrypta pellucida (Baird). Sand Darter.

Head 4 to 4^; depth 7 to 8)4 . D. X-10; A. I, 8 to 10; scales in lateral

line about 75, about 6 rows above lateral line. Body very long, terete, quite

pellucid in life. Head stout; eyes large, high up, interorbital space narrow.

Cheeks, opercles, and temporal region with embedded scales; belly and sides

below lateral line entirely naked; much of dorsum in front and on either

side of dorsal fin naked or thinly scaled. Translucent, sometimes tinged

with olivaceous; scales with narrow, dark edging; about 12 or 15 black

blotches along the sides; a gilt lateral band. Length 3 inches.

The Sand Darter is well distributed over the state and is

common locally in larger streams on sandy bottoms. Taken also

in the lake. Hamilton County, common in Little Miami river,

Henshall, 1888 ; Lorain County, Lake Erie and the larger streams,

not common, McCormick, 1892 ;
" common everywhere on sandy

bottom in the Maumee river, and in the lower courses of the

larger tributaries," Kirsch, 1893; Franklin County, Olentangy

river, Big Walnut and Little Walnut, Big Darby and Black Lick

creeks, not common, June 28 given as a breeding date, William-

son and Osburn, 1897 '> Huron river at Milan, Wabash river at

Celina, Stillwater creek near Dayton, R. C. Osburn, 1899 ; Grand
river at Painesville, Ohio river at Bellaire, R. C. Osburn, 1900.
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Genus: EtheosToma.

Key to Species.

A. Lateral line complete. (A few tubes rarely wanting.)

B. Gill membranes broadly connected across the isthmus.

C. Anal fin nearly as large as soft dorsal
; spinous dorsal with about 13

spines.

—

variatum.
CC. Anal fin much smaller than soft dorsal ; spinous dorsal with 10 or 11

spines— zonale.

BB. Gill membranes scarcely connected across the isthmus.

D. Head short, the muzzle abruptly decurved, mouth somewhat inferior;

lower jaw included.

—

camurum.
DD. Head rather long and pointed, snout not decurved, mouth terminal, jaws

subequal.

—

macalatum.
AA. Lateral line more or less incomplete.

E- Humeral region without differentiated black, scale-like process.—coevuleum.

EF- Humeral region with distinct, black process or scale.

F. Gill membranes scarcely connected
;
lower jaw not projecting.—

tippecanoe.

FF. Gill membranes connected ; lower jaw strongly projecting,—flabellare.

Etheostoma variatum Kirtland.

Head 3^ to 4 or more; depth 4* to 5)4; eye y/z to 4. D. XII-13 (XII

to XIV-11 to 13); A. II, 7 to 10; scales 8-51 to 63-12. Body moderately

elongate, not much compressed, the back somewhat arched. Head short

and thick; snout short and blunt, decurved, parietal region broad and de-

pressed, resembling Hadropterns in this respect; profile above eyes strongly

decurved; mouth small, lips thick, lower jaw included; premaxillary not

protractile; gill membranes united. Head naked except 1 to 3 scales on

opercle above; breast loosefy scaled. Fins all very large, pectorals reaching

beyond tips of ventrals. General color above, dark greenish olive, becom.

ing barred vertically on the sides posteriorly, about four black blotches

across the back. Females and young similarly marked, but paler. The
following color description taken from the living specimen is typical of

breeding males : Color, dark olive, with about 8 greenish cross-bars on

posterior part of body; interspaces pale, each with 2 bright carmine spots;

back crossed by 4 black bars; sides of belly bright orange; middle of belly

pale; first dorsal dark brown at base, then a pale space, above this a wide,

dark bar, then another pale space, bordered with bright orange; second

dorsal and caudal flecked with carmine; anal greenish, bordered with pale

orange; ventrals greenish black with a little orange at the margin; pectorals

tinged with orange and green, the rays with carmine spots. Length 3^
inches.

This elegant darter was described by Dr. Kirtland from the

Mahoning river in 1838, and was not taken again in the state for

fifty years, until, in 1888, Henshall recorded it for the Little
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Miami river, near Red Bank, as "not rare." In April, 1897,

Mr. J. B. Parker found it common on swift ripples in Big Jello-

way creek, Knox County, and in May, 1898, Messrs. Parker,

Williamson and the writer, seining the Big Jelloway creek sys-

tem, found this to be " the most abundant darter, especially fre-

quenting swift ripples." In Franklin County, in the summer of

1897, the species was taken by Mr. E. B. Williamson and the

writer on swift ripples in Big Walnut creek, Little Walnut creek,

and Black Lick, but nowhere common. In 1899 the writer took

the species in North Fork of Licking river near Newark ; and in

1900, in the Ohio river at Bellaire.

Etheostoma zonale (Cope).

Head 4 to 5; depth 4 to 6; eye y/2 to 4. D. X or XI-10 to 12; A. II, 6

to 8; scales about 6-5C-9. Body rather slender, somewhat compressed.

Head small and short; mouth small, subinferior; snout blunt, profile rapidly

descending; gill membranes broadly connected. Cheeks, opercles and neck

usually scaled, breast usually naked. Color clear olive green above, with

8 or 10 greenish blue vertical bands which encircle the body posteriorly;

below paler, with a brassy tinge; breast greenish black. First dorsal black

at base, then a wide orange bar margined with black anteriorly, with green-

ish posteriorly; second dorsal orange at base, dark above; caudal and pec-

torals plain, tinged with green; anal and ventrals green, black at base.

Young and females dull and speckled, the vertical bars indistinct and the

fins speckled. Length 2 or 3 inches.

This species has been taken in a number of localities of the

state, indicating a pretty general distribution. It is locally com-

mon, but is only taken on swift ripples. Hamilton County,
" common in Bast Mill creek and Little Miami river," Henshall,

1888 ; Franklin County, Scioto river, Olentangy river, Big Wal-

nut creek, Little Walnut creek, Alum creek, Black Lick, common
where found, Williamson and Osburn, 1897 \ Big Jelloway creek

system, Knox County, "common on swift ripples," Parker,

Williamson and Osburn, 1898 ; Huron river at Milan, Stillwater

and Wolf creeks near Dayton, North Fork of Licking river at

Newark, R. C. Osburn, 1899 '> Ohio river at Bellaire, R. C.

Osburn, 1900.

Etheostoma camurum (Cope). Blue-breasted Darter.

Head 3% to 4; depth 4 to 4^. D. XI-12 or 13; A. II, 8; scales 7-50 to

58-8. Body stout, rather compressed. Head short; snout blurrt
?

profile
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rapidly descending; lips thick, lower jaw included. Caudal peduncle deep.

Color, dark olivaceous, sometimes nearly black above, somewhat barred on

the sides; a dark longitudinal line on each row of scales; sides irregularly

flecked with crimson dots; belly pale; throat and breast deep dark blue.

Fins marked with brown, green, black, yellow and crimson. Females less

distinctly marked. Length i l/> inches.

The Blue-breasted Darter is rather rare in Ohio, although it

has been taken at a number of widely separated localities, which

would indicate a general distribution. It is found in company
with E. zonule, on swift, stony ripples, but is much less frequent

in occurrence. Jordan mentions it for the Mahoning river
;

" Muskingum river," Henshall, 1889; Franklin County, Scioto

river, Olentangy river, Big Walnut creek, not common, William-

son and Osburn, 1898 ; Huron river at Milan, Stillwater creek at

Dayton, North Fork of Licking river at Newark, R. C. Osburn,

1899.

Etheostoma maculatum Kirtland.

Head 3^4 to 4; depth 4% to <,%. D. XII-12 or 13; A. II, 8 or 9; scales

9-56 to 63-14. Body elongate, caudal peduncle very deep. Head acuminate,

the front descending very gradually, the mandible rising as gradually to its

extremity; jaws subequal. Lateral line complete; cheeks naked; opercles

scaled; gill membranes not connected. Color, above black, shading to dark

olive below; throat turquoise blue; sides and dorsum marked with small,

circular spots of bright crimson. First dorsal uncolored, with a black spot

at its base in front and a dark shade through the middle; second dorsal

blood red; caudal with two large, crimson spots confluent on the mid-line of

the tail at its base. Female dull, the fins dark barred and not crimson.

Length 2% inches-

Very rare. The species was described in 1838 from speci-

mens taken in the Mahoning river by Dr. Kirtland. I know of

but one subsequent record of its capture within the state. Mr.

K. B. Williamson and the writer took a single specimen, a female

with ripe eggs, from a swift ripple in Big Walnut creek, near

Lockbourne, Franklin County, on June 26, 1897.

Etheostoma cceruleum Storer. Rainbow Darter ; Blue Darter
;

Soldier Fish.

Head y/z or more; depth 4^; eye 4 to ^%. D. IX to XII-12 to 14;

A. II, 7 or 8; scales 5-37 to 50-10. Body robust, rather deep and com-

pressed. Head large, compressed. Mouth moderate, terminal, oblique, the

lower jaw somewhat included; gill membranes not united. Cheeks naked
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or nearly so, opercles scaled, neck and breast usually naked. Color, oliva-

ceous, tessellated above; sides with a varying number (about 12) of vertical,

indigo-blue bars, separated by orange interspaces; throat, breast and sides

of belly orange; cheeks blue-green; first dorsal crimson at base, above this

an orange bar, margined with blue; other vertical fins chiefly orange, tipped

with blue. Females much plainer, with very little blue or red. Length 2j^

inches.

This elegant little fish is widely distributed over the state,

and is generally abundant. It is most common in the smaller

streams, and is always found in running water, usually on ripples,

and does not occur in lakes. Kirtland reported it in 1854 from

near Cleveland, under the name Poecilosoma erythrogastrum.

Jordan gives it as " the most abundant member of the family."

Hamilton County, " very common in East Mill creek," Henshall,

1888; Lorain County, "one of the most common darters,"

McCormick, 1892; Maumee river system, "not taken in the

Maumee, St. Mary's and St. Joseph rivers, common in all the

other larger streams and nearly all the small ones," Kirsch, 1893 '>

Franklin County, abundant, of general distribution, Williamson

and Osburn, 1897; Big Jelloway creek, " very common," Parker,

Williamson and Osburn, 1898
;
John's creek at Ironton, Huron

river at Milan, Ashtabula creek, Wabash river at Celina, Still-

water and Wolf creeks at Dayton, North Fork of Licking river

at Newark, R. C. Osburn, 1899 ; Mahoning river, E. B. William-

son, 1900 ; Cuyahoga river, at Hawkins, Grand river at Paines-

ville, Chagrin river at Willoughby, Wheeling creek at Bridge-

port, McMahon creek at Bellaire, R. C. Osburn, 1900.

The following variety of this species is also taken in Ohio :

Etheostoma cceruleum spectabile (Agassiz).

It is known from the typical species by the '

' faded out '

' appearance of

the ground color of the back, and by the arrangement of the olivaceous into

distinct longitudinal lines. It is also rather more slender than the typical

cceruleum, into which, both in color and in measurement it insensibly grades.

This variety is found in brooks and smaller streams, replac-

ing to some extent the typical form in central and western Ohio.

Specimens from Ohio streams show many intermediate stages.

Recorded by Kirsch from Sugar creek, near Lima ; Franklin

County, taken only in the small streams, " grading insensibly into
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the typical species,'' Williamson and Osburn, 1897; headwaters of

Wabash river at Celina, Wolf creek near Dayton, brooks tribu-

tary to North Fork of Licking river near Newark, R. C. Osburn,

1899 ; Breakneck creek at Kent, tributaries of Grand river at

Painesville, R. C. Osburn, 1900.

Etheostoma tippecanoe Jordan and Evermann.

Head 3^ to 4 1/; depth 4% to 4^; eye small, 4% in head. D. XII-12;

A. II, 7; scales 5 or 6-46 to 50-8; lateral line straight, developed on only

about 30 scales. Body compressed, caudal peduncle deep. Head rather

small, little compressed; mouth large, terminal, oblique, the lower jaw some-

what included; gill membranes scarcely connected. A small, well defined,

black humeral scale. Cheeks, throat and breast naked; opercles scaled.

Color in life, dark olive green, strongly tinged with yellow, especially pos-

teriorly, passing into greenish yellow on belly; about 14 narrow, well defined,

greenish black vertical bands encircling the body posteriorly; breast deep

blue-black, the color extending forward on the throat and backward on the

ventral fins; dorsal and anal fins golden yellow, pigmented with blue-black;

pectorals plain golden yellow; ventrals golden yellow, blue-black at base.

Female paler, no high colors, dark markings less distinct. Length \}i

inches.

In Ohio this exceedingly rare darter has been taken only in

Franklin County. Four specimens were taken by Mr. K. B.

Williamson and the writer, one in the Olentangy river at Colum-

bus, in September, 1896, the other three in Big Walnut creek

near L,ockbourne, on June 26, 1897. The species was taken in

very swift ripples.

Etheostoma flabellare Rafinesque. Fan-Tailed Darter.

Head 3^ to 4; depth 4^ to 6; eye 4 to 5. D. VIII-12 to 14; A. II, 7 to

9; scales about 9-50-14. Body slender, compressed. Head long and pointed;

snout not decurved, mouth very oblique, lower jaw projecting; gill mem-
branes well connected. Fins all low, the first dorsal notably so, and, in the

male, the spines tipped with fleshy knobs; caudal large, rounded. Head
entirely naked; a narrow, bare strip along base of spinous dorsal. Color

very dark olivaceous, forming vertical bars on sides; each scale with a dark

center; dark humeral spot conspicuous; dorsal and caudal fins barred with

black. Some Ohio specimens approach the variety lineolatum, characterized

by distinct longitudinal lines along the rows of scales. Length 2^ inches.

A common species in the clear, rapid streams of the state,

found especially on ripples. Hamilton County, '

' common in

East Mill creek," Henshall, 1888; L,orain County, "rare,
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Vermillion river," MeCormick, 1892; Maumee river system,

St. Joseph river at Edgerton, Tiffin river at Brunersburg,

Sugar creek at Lima, Beaver creek at Grand Rapids, Kirsch,

1893 ! Franklin County, nearly every stream, abundant, Wil-

liamson and Osburn, 1897 '> Big Jelloway creek, Knox County,
" a very common species," Parker, Williamson and Osburn, 1898;

John's creek at Waterloo, Huron river at Milan, Ashtabula creek,

Wabash river at Celina, Stillwater and Wolf creeks near Dayton,

North Fork of Licking river at Newark, R. C. Osburn, 1899 ;

Niggermill Run at Salem, E. B. Williamson, 1900 ; Lake Pippin,

Cuyahoga river at Kent, Wheeling creek at Bridgeport, Ohio

river and McMahon creek at Bellaire, R. C. Osburn, 1900.

Genus: BolEichthys.

Boleichthys fusiformis (Girard).

Head y/2 to 4; depth 3^ to 6; eye 3 to 4. D. VIII to X-9 to 12; A. II,

6 to 8; scales 3-43 to 60-12. Body usually elongate, compressed. Head
rather long and narrow; snout short, decurved; mouth terminal, lower jaw
slightly included; premaxillaries not protractile; gill membranes connected.

Cheeks, opercles, nape and breast usually scaled. Lateral line incomplete,

high up, often interrupted. Color, olivaceous, the sides and back blotched

with darker, pale below; in adult males the sides are usually necked with

crimson; base of caudal with 4 dark spots in a vertical row; spinous dorsal

usually blue, with a median crimson band. An extremely variable species.

Jordan records the species for the state as " noticed only in

tributaries of the Maumee, in Ohio." No other collector men-

tions it. However, it seems to be distributed over northern and

central Ohio, in suitable localities. The writer has found it to be

rather common in shallow water in Sandusky Bay, and has taken

it also in 'the Huron river at Milan, 1899, and in Pippin and

Summit lakes and in Licking reservoir, 1900.

Family: Serranid^.

Gemis: Roccus.

Roccus chrysops (Rafinesque). WhiTK Bass.

Head 2>%; depth 2^; eye 5. D. IX-I, 14; A. Ill, 11 or 12; scales 16-55

to 65-15. Body rather deep and compressed; back considerably arched.

Head subconical; mouth moderate, nearly horizontal, lower jaw slightly

projecting. Head scaled to between nostrils. Color, silvery, tinged with

golden below; sides with narrow, dusky lines. Length 15 inches.
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An abundant species in Lake Erie, ascending the larger tribu-

taries to some distance. The species is said to be common in the

lower Ohio, but no one seems to have noticed it within the limits

of the state, though it probably ascends to that distance. Lake
Erie, Henshall, 1889; Lorain County, "quite common in the

lake, ascending the streams to the dams," McCormick, 1892
;

Maumee river at Grand Rapids, Waterville and Toledo, Kirsch,

1893 ; abundant in Lake Erie at Sandusky, rare in Huron river

at Milan, R. C. Osburn, 1899.

Family : Sci^nid^.

Genus : Aplodinotus.

Aplodinotus grunniens Rafinesque. SheepSHEad ; Drum
;

White Perch.

Head 2,/i', depth 2^; eye 3. D. X, 30; A. II, 7. scales 9-55-13. Body
oblong; back much elevated and compressed; profile long and steep, straight-

ish. Head slightly compressed; mouth moderate, subinferior. Lower
pharyngeal bones fully united, with course, blunt, paved teeth. Color,

grayish silvery, dusky above, sometimes very dark; back sometimes with

dusky streaks along the rows of scales. Attaining a weight of 50 or 60

pounds.

An abundant species both in Lake Erie and the Ohio river,

and ascending their larger tributaries to some distance. Kirtland,

following Le Sueur, recorded the lake form as Scicena oscula, and

the Ohio river form as 5*. grisea, Jordan gives it as very abund-

ant in Lake Erie, and also mentions it for the Ohio. Hamilton

County, " abundant in Ohio river," Henshall, 1888; Lorain

County, "very common in the lake, Vermillion river, Black

river," McCormick, 1892; Maumee river at Defiance, Grand

Rapids, Waterville and Toledo, west end of Lake Erie, Kirsch,

1893 5 Muskingum river at McConnellsville, Prof. D. S. Kelli-

cott ; Ohio river at Ironton, Huron river at Milan, Lake Erie at

Sandusky, R. C. Osburn, 1899 > Ohio river at Bellaire, R. C.

Osburn, 1900.
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Family ; CoTTid^.

Genus: Cottus.

Cottus ictalops (Rafinesque). Mieler's Thumb; Spring Fish.

Head about 3^; depth 4 to 6; eye 4. D. VI to VIII-16 or 17; A. about

12; ventral fin I, 4, the spine slender and closely attached to the first ray.

Body stout anteriorly, tapering regularly back to the slender caudal pedun-

cle. Skin smooth, except just behind the pectorals, where it is beset with

very small, sharp prickles, these sometimes obsolete; lateral line conspicu-

ous. Gill membranes not meeting across the very broad isthmus. Olivace-

ous, more or less barred and speckled with darker; fins mostly barred or

mottled. Qnite variable. Males in breeding season with a wide, black bar

margined with orange on dorsal fin, and under side of head pigmented with

dark or blue-black. Length 3 to 7 inches.

Widely distributed, but never abundant ; sometimes locally

common. It occurs in clear, cold brooks and rapid streams.

Recorded as Cottus bairdii, by Girard, from specimens taken \>y

Spencer F. Baird, in Mahoning river at Poland. Given by Jordan

as C. richardsoni; Lorain County, common in Spring brook and

Chance creek, McCormick, 1892 ; Maumee river system, St.

Joseph river at Edgerton, Kirsch, 1893 ; Franklin County, four

specimens from Brackenridge's Run, Williamson and Osburn,

1897; Big Jelloway creek system, Knox County, Parker's Run
and Black's Run, common in the latter, Parker, Williamson and

Osburn, 1898 ; a small brook tributary to North Fork of Licking

river at Newark, R. C. Osburn, 1899.

Family: Gadid^.

Genus: Lota.

Lota maculosa (Le Sueur). Burbot; Ling; Lake Lawyer.

Head4>£; depth 5^; eye 7. D. 13-76; A. 68; scales very small, em-

bedded. Body elongate, not much compressed anteriorly. Head slightty

depressed; mouth large; a single barbel on the chin. 30 pyloric coeca.

Color, dark olive, thickly marbled and reticulated with blackish; below,

yellowish or dusky. Length about 2 feet.

Common in Lake Krie, not recorded elsewhere in the state.

Recorded for Lake Erie by Le Sueur, 18 17, by Kirtland, 1838 ;

by Henshall, 1888, and by McCormick for Lorain County, Lake

Erie, 1892 ; Sandusky, R. C. Osburn, 1899 and 1900.
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Abrarnis 49
Acipenser 19
Ambloplites 79
Ammocrypta 96
Ameiurus 23
Amia 21
Amiidse 21

Anguillidse 65
Anguilla 65
Aplodinotus 103
Argyrosomus 69
Aphredoderidae .... 75
Aphredoderus 75
Apomotis 80
Atheriuidae 76

Boleichthys 102
Boleosoma 94

Campostonia 43
Carassius 42
Carpiodes 31
Catostomidae 30
Catostomus 34
Centrarchidse 77
ChEenobryttus 79
Chrosomus 44
Cliola 50
Clupeida& 67
Cottidae 104
Cottus 104
Cottogaster 93
Coregonus 68
Cristivomer 69
Crystal laria 95
Cycleptus 33
Cyprinidse 41
Cy,rinus 42

Diplesion 94
Dorosoma 67
Dorosomidse 67

Ericyruba 59
Erimyzon 36
Etheostoma .... 97
Eucalia 74
Eupomotis 83
Esoglossum 64

Fundulus 73

Gadidae 104
Gasterosteidae 74

Hadropterus 91
Hiodon 66
Hiodontidae 66
Hybognathus 44
Hybopsis .' 62

Ichthyomyzon 15
Ictalurus 22
Ictiobus 30

Eabidesthes 76
Lagochila ..." 40
Eampetra 16
Eepisosteidse 20
Eepisosteus 20
Eepomis &i
Eeptops 26
Eeuciscus 47
Eota I04
Euciida; yi
Eucius ji

Micropterus 85
Minytrema 36
Moxostoma 37

Notropis 51
Noturus 26

Opsopceodus 48

Perca 89
Percidae 87
Percina 89
Percopsidse 75
Percopsis 75
Pimephales 45
Placopharynx 39
Polyodon.... 18
Polyodontidse 18
Pceciliidae 73
Pomolobus 67
Pomoxis 77
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Roccus 102

Salmonidas 68
Salvelinus.

.

70
Scaphirhynchus 19
Schilbeodes 27
Scisenidae 103
Semotilus 46
Serranidae 102
Siluridae 22
Stizostedion 88

Tinea 42

Umbra 70
Umbridae 70
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