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BIOLOGY.

ON THE WASHBURN BIOLOGICAL SURVEY OF KANSAS.

F. W. CRAGIN, SC. B.

It is proposed to conduct, under the auspices of Washburn College, an in

formal biological survey of Kansas. The work has already been in progress for

some months, and will probably require five, and perhaps ten, years for the ac

complishment of its objects.

While the more popular portions of our fauna and flora, and particularly

our birds, insects, and flowering-plants, have been studied by Profs. Snow, Pop-

enoe and Carruth, Col. Goss, and others, no attempt has hitherto been made a:

a systematic survey of the entire field of Kansas botany and zoology. The work

now proposed, while placing our State in a position where, as regards our knowl

edge of its natural history (geology excepted), it will compare well with its older

sisters in the East, will present to science the facies of a typical prairie fauua

and flora, will serve to define more clearly the relations of the Eastern, Centra!,

Sonoran and Austroriparian faunal regions, and cannot fail to throw other impor

tant light upon the subject of bio-geography and variation.

We have said "geology excepted" because, while there are few States of

whose geology, whether considered in its scientific or in its economic aspect, so

little is known as of that of Kansas, it is neither part nor possibility of the pres

ent undertaking to include a State geological survey. Such a survey is impera

tively needed, but is of too great magnitude for private enterprise, and its execu

tion must be left to the State.

The object of the proposed survey is simply to investigate the fauna and

flora of a State which, together with Indian Territory, holds the key to a more

definite knowledge of the inter-relationship of four great faunal regions. It is

believed that this object will commend itself to all intelligent and public-spirited

citizens of the State; and the cooperation of such is invited in the collection

and donation of specimens of mammals, reptiles, fishes, shells, insects, crusta

ceans, flowering plants, ferns, mosses, lichens, Fungi, Aigee, or, in short, of what

ever lines of material can locally be collected to best advantage.

The progress of the survey will be recorded in the form of partial reports, or

contributions and notes, which will come from specialists to whom the material

brought together by the survey will be submitted.

Some of the departments are still unprovided for ; but the names of the fol

lowing eminent specialists, whose services have been secured, are a sufficient

antee for the value of the proposed work : For the fishes, Prof. Chas. H.
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Gilbert, of Bloomington, Ind.; land-shells, Mr. Arthur F. Gray, of Danversport,

Mass.; fresh-water shells, Prof. R. Ellsworth Call, of Des Moines, la.; mosses,

Mr. Eugene Rau, of Bethlehem, Pa.; lichens, Mr. H. Wiley, of New Bedford,

Mass ; Alga, Mr. Francis Wolle, of Bethlehem, Pa ; Agaricini, Prof. C. H. Peck,

State Botanist of New York ; lower Fungi, J. B. Ellis, of Newfield, N. J.

A considerable number of volunteer resident collectors and correspondents

have already been secured in various parts of the State, and it is hoped that

many others may be added. The following points, as yet unprovided for by

resident observers, are particularly important stations ; and we shall be glad to

correspond with any one who can represent these localities for the survey, or

direct its attention to such as they think might be able to do so : (i) the Kansas

shore of the Missouri River ; (2) the Marias des Cygnes Valley, near the eastern

State line; valley of (3) Spring and (4) Arkansas River, near the southern State

line; (5) Medicine Lodge; (6) extreme southwestern Kansas; (7) Republican

Valley, near the west line of the State ; (8) Norton County ; (9) Blue River Val

ley, near the northern State Line.

Correspondence is invited from all interested in the subject of natural history

in Kansas. Communications and specimens relating to the survey should be

addressed to F. W. Cragin, Washburn College, Topeka, Kansas.

Circulars are in course of preparation, giving directions as to the manner of

collection, preservation, and transmitting of specimens best calculated to sub

serve the objects of the survey, and these circulars will be forwarded to any

address on application.

Two reports on the progress of the survey—published in the Bulletin of the

Washburn College Laboratory of Natural History—have already been completed,

and the material for the third is largely in hand.

The following sketch will give a fair idea of the general method of the work

and of results thus far attained and those still sought :

To the list of Kansas mammals as given by Prof. M. V. B. Knox, some

years ago, the survey has been able to add a number of species, among the most

interesting of which, as considerably extending the known geographical distribu

tion of the species, are the Mexican Badger, two specimens of which have been

found in central Kansas, and the Free-Tailed Bat, found in the northeastern part

of the Slate. Both are southern species and their occurrence in Kansas is a mat

ter of some surprise. It has also added to the State Fauna the Georgian Bat,

and is able to record through the favor of Prof. Snow, the Little Shrew, Blarina

parvula, from western Kansas. It would call attention also to the long lost

Black-footed Ferret, or Prairie Djg-Hunter, of western Kansas, whose rediscov

ery was recorded a few years since by Dr. Coues, and would urge our collectors

and hunters to keep vigilant watch for it with a view to ascertaining its distribu

tion and abundance in the State. Does the distribution of this ferret coincide

with that of the Prairie- Dog? The survey is also gathering statistics with a view

to determining the exact distribution of the Prairie-Dog in Kansas, and its rela

tions to civilization and agriculture. Is the Prairie- Dog favorably or adversely
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affected by the advance of civilization upon him ? Have the " deserted towns"

of this animal become such owing to a desire to shun observation and molestation

by man, or were the migrations which they record induced by desire for better

forage grounds, or by other causes ? Items of information tending to shed light

upon the distribution, increase, or extermination, habits, and economic relations

of this and other species of the animals of Kansas are greatly desired. For some

of our species the historical material must be gathered at once, or it will never

be fully known. With birds, as already intimated, the survey is not concerned.

In Reptiles, perhaps the most interesting discovery is that of a second species

of Green Snake, the slender Green Snake, Cyclophis ceslivus, an austroriparian

species, collected by Col. N. S. Goss, at Neosho Falls. Kansas is doubtless the

northern limit of this bright-hued, active, southern serpent.

Of Fishes the survey has made considerable collections, mainly of smaller

forms. Three species new to science have already been described in its reports,

and the pretty little Zebra Fish of the Rio Grande River, known until recently

by Girard's imperfect description only, has been re-discovered and fully described

from material sent from Ellis, Kansas, by Dr. L. Watson. The Zebra-Fish has

since proved to be one of the commonest fishes of western Kansas, scores having

been taken from a little stream near Garden City by the writer in two days' col

lecting last August. The Lamprey Eel of Kansas, parasitic on the Buffalo-Fish,

etc., proves to be usually the Chestnut Lamprey, and the material collected tends

to confirm the suspicion expressed by Jordan and Gilbert in their "Synopsis of

Fishes of North America " that this and the Silvery Lamprey may be only varie

ties of one and the same species.

In Insects, the survey has paid attention to only the order of Locusts, in

cluding the grass-hoppers, locusts, crickets, and " devil's horses." Collections

have been secured in eastern, central and western Kansas and a report on these

will appear in Washburn Bulletin No. j.

A few Spiders, Centipedes, and Scorpions have also been collected and in

part determined. Of the first, the great " Bird Spider of Texas," sent us from

Chautauqua County, by Mr. Charles Hosford, is the most noticeable; and of the

second, the long-legged Forceps—centipede, or " Carpet Sweeper " (Certnatia

forceps), from several localities, is quite a unique.

The collection of fresh-water Crustacea is considerable, but is yet to be

studied.

In Mollusks, the survey has collected about fifty species of river- and pond-

bivalves, some three-fourths of which have been named, and about thirty species

of land and fresh-water snails, mostly determined.

In Worms, little has been done; but a most interesting discovery is that of a

still unpublished species of freshwater Polyzoan, common in our creeks, and the

first, apparently, recorded from the plains. It is a branching form, a Frederieella,

and its graceful resupinate sprays grow upon submerged stones and mussel-shells.

The short, stout Hair-Worm, Gordius robustus, has been found in Waubaunsee

Coaniy. and one or two other species have been collected but not determined.
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No Fresh-water Sponge or Hydroid has yet been found in our Kansas waters.

With our Rotifers and Rizopods nothing has yet been done. Some work

will be attempted on them another season.

A brilliant red Infusoria, an Englena whose specific name now escapes me, I

found in August, on a wet mud flat by a shallow pool in Waubaunsee County, in

such multitudes as to make a considerable area to appear as though coated with

blood. Until within a few years this genus was regarded as a plant. It is not,

however, the expectation to undertake much with the Infusoria, as these are *o

largely cosmopolitan in their distribution.

In Botany the survey has concerned itself with the Cryptogams only. A

number of botanists are diligently at work with the flowering-plants, and it is

understood that no less than four of these propose to give us independent accounts

of the phaenogamic flora of Kansas. Further work on the Phamogams is there

fore uncalled for.

In the Ferns, collections have been made and two papers published which

have added a number of names to the record of Kansas species. Amongst these

I may mention the luxuriant Marsh-Fern (A. Thelypleris), contributed from Pot

tawatomie County by Mr. A. McMillan, and the Hardy Lip- Fern (Ch. lanuginosa)

and the Wright Cliff Brake (P.. Wrightiana), contributed from Ottawa County by

Mr. C. C. Olney. The species and varieties of ferns known to occur in Kansas

now number twenty-four.

In Mosses, Fresh-water Algae, and Lichens, lists have been begun, though

the number of species recorded is small, compared with what are yet to be re

corded. Among the Algse, after the large green scums of matted threads (Spiro-

gyra, etc. ) common in pools and watering troughs, the most conspicuous is per

haps what may be called the " Swimming bell Alga" (Glaotrichia natans,) which

was found in Lake Inman in August, and which seems not to have been pre

viously detected in western North America. The gelatinous frond of this plant

has at first the form of an inverted saucer or shallow cup, with margin rolled in

beneath. After this has attained a length of two or three inches it sends out

long finger-like lobes and becomes very irregular in form, the entire plant some

times attaining a length of two or three feet. The resemblance in general habit

of the young "blubber-cups" to certain of the curious jelly-fish known to the

mariner as "sea-blubbers" at once suggests itself, though we must not look for

tentacles nor scrutinize in any way too closely ; and, as they float in the open

spaces left by the confused colony of brown, long-fingered, older fronds, it is easy

to fancy them such, floating among the sea-weeds of some quiet bay. Thus do

the insignificant lakelets of the plains in the heart of a great continent simulate

scenes of the ocean.

In Fungi, the survey has collected over two hundred species, mainly non

parasitic, of which nearly all have been reported in the Washburn Bulletins. In

this department of the work, Prof. W. A. Kellerman of the State Agricultural

College cooperates and has reported about one hundred eighty species of para

sitic fungi and thirty two miscellaneous. Making allowance for the few species
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common to these lists, the number of fungi thus far determined in Kansas is about

four hundred, a considerable number among them new to science. The number

of perishable fungi collected but not determined would doubtless double" this

number; and the number of fungi that occur in the State is probably not short of

two thousand.

Such are some of the results that up to this time have been gained toward

the development of the knowledge of the botany and zoology of Kansas. Much

remains to be done and it is hoped that the aid of every observer in Kansas will

be heartily extended to the survey so that the results, based upon an abundance

of material, may be full and conclusive ; a credit alike to the collaborators and

to the State.

ASTRONOMY.

VELOCITY.—III.

EDGAR L. LARKIN.

Motion in the Sidereal Structure.—In (I), this Review, Volume VII,

page 764, we presented the fact that a body falling on a straight line from an

infinite distance to the Sun, not meeting resisting medium, will strike with a

velocity of 382.956 miles per second. This is the maximum velocity that can

be imparted to a falling mass by the attraction of the Sun and in these notes is

termed G. It is the most valuable constant in nature yet detected by mathe

maticians. By its use, rates of motion generated by solar gravity in the remotest

solitudes of space can be computed with little work.

Since G=velocity of impact or the Sun from infinite distance, terminal mo

tion from any finite distance can be determined with ease by means of G in sim

ple formulas. On page 766 we made calculation of velocities of collision from

several finite distances ranging between 1 and 20,000,000 solar radii. Because

it is difficult for cosmic masses to strike the Sun, few collide while many dash

around it on orbits, we gave (Volume VIII, page 188,) velocities of bodies that

escape collision and retreat to interstellar voids. These discussions relate to

motion displayed near the Sun; but we desire to make research on velocities

observed in that small part o( the sidereal edifice visible in telescope.

Assume a stone at rest at an infinite distance from the Sun, and let it fall on

a straight line, then since we know G, the velocity of the falling body while pass

ing a point at any finite distance can be determined by making G a factor.

Thus :—if a mass from infinite distance approach the Sun, its velocity at any

finite distance expressed in solar radii is equal to G multiplied by the square

root of the quotient obtained by dividing the distance by its square. If we call


