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ADVEETISEMENT.

This volume forms the eleventh of a series, composed of original memoirs on dif-

ferent branches of knowledge, published at the expense, and under the direction, of

the Smithsonian Institution. The publication of this series forms part of a general

plan adopted for carrying into effect the benevolent intentions of James Smithson,

Esq., of England. This gentleman left his property in trust to the United States

of America, to found, at Washington, an institution which should bear his own

name, and have for its objects the "increase and diffusion of knowledge amon"-

men." This trust was accepted by the Government of the United States, and an

Act of Congress was passed August 10, 184G, constituting the President and the

other principal executive officers of the general government, the Chief Justice of

the Supreme Court, the Mayor of Washington, and such other persons as they might

elect honorary members, an establishment under the name of the " Smithsonian

Institution for the increase and diffusion of knowledge among men." The

members and honorary members of this establishment are to hold stated and special

meetings for the supervision of the affairs of the Institution, and for the advice

and instruction of a Board of Regents, to whom the financial and other affairs are

intrusted.

The Board of Regents consists of three members ex officio of the establishment,

namely, the Vice-President of the United States, the Chief Justice of the Supreme

Court, and the Mayor of Washington, together with twelve other members, three of

whom are appointed by the Senate from its own body, three by the House of

Representatives from its members, and six persons appointed by a joint resolution

of both houses. To this Board is given the power of electing a Secretary and other

officers, for conducting the active operations of the Institution.

To carry into effect the purposes of the testator, the plan of organization should

evidently embrace two objects: one, the increase of knowledge by the addition of

new truths to the existing stock; the other, the diffusion of knowledge, thus

increased, among men. No restriction is made in favor of any kind of knowledge

;

and, hence, each branch is entitled to, and should receive, a share of attention.
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The Act of Congress, establisliing the Institution, directs, as a part of the plan of

organization, the formation of a Library, a Museum, and a Gallery of Art, together

with provisions for physical research and popular lectures, while it leaves to the

Regents the power of adopting such other parts of an organization as they may

deem best suited to promote the objects of the bequest.

After much deliberation, the Regents resolved to divide the annual income into

two equal parts—one part to be devoted to the increase and diffusion of knowledge

by means of original research and publications—the other half of the income to be

applied in accordance with the requirements of the Act of Congress, to the gradual

formation of a Library, a Museum, and a Gallery of Art.

The following are the details of the parts of the general plan of organization

provisionally adopted at the meeting of the Regents, Dec. 8, 1847.

DETAILS OF THE FIEST PART OF THE PLAN.

I. To INCREASE IvNOWLEDaE.

—

II is proposed to stimulate research, hy offering

rewards for original memoirs on all subjects of investigation.

1. The memoirs thus obtained, to be published in a series of volumes, in a quarto

form, and entitled "Smithsonian Contributions to Knowledge."

2. No memoir, on subjects of physical science, to be accepted for publication,

which does not furnish a positive addition to human knowledge, resting on original

research; and all unverified speculations to be rejected.

3. Each memoir presented to the Institution, to be submitted for examination to

a commission of persons of reputation for learning in the branch to which the

memoir pertains ; and to be accepted for publication only in case the report of this

commission is favorable.

4. The commission to be chosen by the officers of the Institution, and the name
of the author, as far as practicable, concealed, unless a favorable decision be made.

5. Tlie volumes of the memoirs to be exchanged for the Transactions of literary

and scientific societies, and copies to be given to all the colleges, and principal

libraries, in this country. One part of the remaining copies may be ofiered for

sale; and the other carefully preserved, to form complete sets of the work, to

supply the demand from new institutions.

6. An abstract, or popular account, of the contents of these memoirs to be given

to the public, through the annual report of the Regents to Congress.
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II. To INCREASE Knowledge.—It is also proposed to appropriate a piortion of the

incotne, annually, to special ohjects of research, under the direction of suitable

persons.

1. The objects, and the amount appropriated, to be recommended by counsellors

of the Institution.

2. Appropriations in different years to different objects; so that, in course of time,

each branch of knowledge may receive a share.

3. The results obtained from these appropriations to be published, with the

memoirs before mentioned, in the volumes of tlie Smithsonian Contributions to

Knowledge.

4. Examples of objects for which appropriations may be made :

—

(1.) System of extended meteorological observations for solving the problem of

American storms.

(2.) Explorations in descriptive natural history, and geological, mathematical,

and topographical surveys, to collect material for the formation of a Phjsical Atlas

of the United States.

(-3.) Solution of experimental problems, such as a new determination of the

weight of the earth, of the velocity of electricity, and of light; chemical analyses

of soils and plants; collection and publication of articles of science, accumulated

in the offices of Government.

(4.) Institution of statistical inquiries with reference to physical, moral, and

political subjects.

(5.) Historical researches, and accurate surveys of places celebrated in American

history.

(6.) Ethnological researches, particularly with reference to the different races of

men in North America; also explorations, and accurate surveys, of the mounds

and other remains of the ancient people of our country.

I. To DIFFUSE Knowledge.—It is proposed to publish a series of reports, giving an

account of the nexo discoveries in science, and of the changes made from year to year

in all branches of Icnowledge not strictly professional.

1. Some of these reports may be published annually, others at longer intervals,

as the income of the Institution or the changes in the branches of knowledge may

indicate.

2. The reports are to be prepared by collaborators, eminent in the different

branches of knowledjie.
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3. Each collaborator to be furnished with the journals and publications, domestic

and foreign, necessary to the compilation of his report; to be paid a certain sum for

his labors, and to be named on the title-page of the report.

4. The reports to be published in separate parts, so that persons interested in a

particular branch, can procure the parts relating to it, without purchasing the

whole.

.5. These reports may be presented to Congress, for partial distribution, the

remaining copies to be given to literary and scientific institutions, and sold to indi-

viduals for a moderate price.

The foUowliKj arc soinc of ilie suhjects ivlnch may he embraced in the rejjoi'is:—

I. PHYSICAL CLASS.

1. Physics, including astronomy, natural philosophy, chemistry, and meteorology.

2. Natural history, including botany, zoology, geology, &c.

3. Agriculture.

4. Application of science to arts.

n. MORAL AND POLITICAL CLASS.

5. Ethnology, including particular history, comparative philology, antiquities, &c.

6. Statistics and political economy.

7. Mental and moral philosophy.

8. A survey of the political events of the world; penal reform, &c.

III. LITEPvATUEE AND THE FINE ARTS.

9. Modern literature.

10. The fine arts, and their application to the useful arts.

11. Bibliography.

12. Obituary notices of distinguished individuals.

II. To DIFFUSE Knowledge.—It is projjoaed to ^JuhUah occasionally separate treatises

on suhjects of general interest.

1. These treatises may occasionally consist of valuable memoirs translated from
foreign languages, or of articles prepared under the direction of the Institution, or

procured by offering premiums for the best exposition of a given subject.

2. The treatises to be submitted to a commission of competent judges, previous
to their publication.
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DETAILS OF THE SECOND PART OF THE PLAN OF ORGANIZATION.

This part contemplates the formation of a Library, a Museum, and a Gallery of

Art.

1. To carry out the plan before described, a library will be required, consisting,

1st, of a complete collection of the transactions and proceedings of all the learned

societies in the world; 2d, of the more important current periodical publications,

and other works necessary in preparing the periodical reports.

2. The Institution should make special collections, particularly of objects to

verify its own publications. Also a collection of instruments of research in all

branches of experimental science.

3. With reference to the collection of books, other than those mentioned above,

catalogues of all the different libraries in the United States should be procured, in

order that the valuable books first purchased may be such as are not to be found

elsewhere in the United States.

4. Also catalogues of memoirs, and of books in foreign libraries, and other

materials, should be collected, for rendering the Institution a centre of bibliogra-

phical knowledge, whence the student may be directed to any work which he may

require.

5. It is believed that the collections in natural history will increase by donation,

as rapidly as the income of the Institution can make provision for their reception

;

and, therefore, it will seldom be necessary to purchase any article of this kind.

G. Attempts should be made to procure for the gallery of art, casts of the most

celebrated articles of ancient and modern sculpture.

7. The arts may be encouraged by providing a room, free of expense, for the

exhibition of the objects of the Art-Union, and other similar societies.

8. A small appropriation should annually be made for models of antiquity, such

as those of the remains of ancient temples, &c.

9. The Secretary and his assistants, during the session of Congress, will be

required to illustrate new discoveries in science, and to exhibit new objects of art;

distinguished individuals should also be invited to give lectures on subjects of

iieneral intereftt.

In accordance with the rules adopted in the programme of organization, each

memoir in tliis volume has boon favorably reported on by a Commission apponited
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for its examination. It is however impossible, in most cases, to verify the state-

ments of an author; and, therefore, neitlier the Commission nor the Institution can

be responsible for more tliun the general character of a memoir.

The following rules have been adopted for the distribution of the quarto volumes

of the Smithsonian Contributions:

—

1. They are to be presented to all learned societies which publish Transactions,

and give copies of these, in exchange, to the Institution.

2. Also, to all foreign libraries of the first class, provided they give in exchange

their catalogues or other publications, or an equivalent from their duplicate volumes.

- 3. To all the colleges in actual operation in this country, provided they furnish,

in return, meteorological observations, catalogues of their libraries and of their

students, and all other publications issued by them relative to their organization

and history.

4. To all States and Territories, provided there be given, in return, copies of all

documents published under their authority.

5. To all incorporated public libraries in this countr\', not included in any of

the foregoing classes, now containing more than 7000 volumes ; and to smaller

libraries, where a whole State or large district would be otherwise unsupplied.
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INTRODUCTION.

In giving to the public the first number of a paper designed to describe and to

illustrate the Oology of North America, a few introductory remarks are not inap-

propriate. The design of the present paper embraces as its legitimate subjects

the external shape, size, and markings of the eggs, the nests, or the substitutes

for nests, the general habits of the birds peculiar to the breeding season, and their

geographical distribution, especially so far as the last may be in connection with

their nesting. The internal anatomy of the parent birds, even so far as it may be

closely connected with the origin of the subjects of illustration, the formation and

development of the egg before expulsion, the chemical peculiarities of the struc-

ture of the shell and of its coloring matter, though all closely connected with the

subject, are not embraced within its present scope. These are interesting, at-

tractive, and essential connecting links in the history of the propagation of the

feathered tribes. They are well worthy of being embraced in investigations that

shall reach far beyond any partial researches now on record. They open too wide

a field, however, and are quite beyond the means of investigating them at present

possessed by the writer.

The paper of which the present number is the commencement is designed to

eive all that is known to the writer in connection with the subject, derived from

his own observations or contributed by the investigations of others. No one

is better aware than himself how necessarily deficient his work must be, or that

much more remains to be ascertained, and probably will remahi, even after his final

number shall have been published. For this, however, he does not deem it neces-

sary to apologize, or to offer any other remark than the simple statement that

all the facts and knowledge within his reach, or that could be obtained by re-

searches dating back more than twenty years, are here given. He would have been

glad could they have been more complete. Havmg done all that was within his

power towards that completion, he can only give according to his present means,

and rely upon future investigations to complete that Avhich he has here only

begun.

The present Part embraces the descriptions and illustrations of the eggs of the

Order Raptorcs, and of the Tribe Fissirostres of the Order Insessores. So far as he
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is at present aware, these include seventy-nine siiecies inhabiting North America.

Of these the ei?"-s of no less than twenty are still entirely unknown to him, while

of those of eleven others he has no present means of giving illustrations. Besides

these deficiencies, it will be observed also that there is not that certainty which is

desirable in regard to the illustrations of other eggs the parentage of Avhich is

rather probable than positive. To these deficiencies and uncertainties he invites

the attention of all of kindred tastes, and solicits their aid and co-operation in sup-

plying as many of these desiderata as may be practicable in future numbers, in

order that the work may be made more nearly full and complete.

In all instances the illustrations are taken directly from the egg itself, and in none

has any attempt been made to make use of drawings. It has been demonstrated by

repeated trials, that no drawing of an eg^, however skilful may be the draughts-

man, can be obtained, in ordinary cases, which gives with sufficient accuracy of light

and perspective the shape and markings of the object represented. It has been

deemed advisable, therefore, to abandon entirely the original design of includmg

among the illustrations copies of eggs of which access could not be had to the

originals. This will materially reduce the writer's present means of illustration,

but will render much more complete, uniform, and exact all that he may be en-

abled to give, while time and future opportunities can hardly fail to supply many

of his present deficiencies.

In the following pages acknowledgments are made to the difierent co-laborers

who have kindly contributed to aid him in his work, and to each in connection

with the species they have assisted to illustrate. He has endeavored to give full

justice to all whose co-operation has extended to those now given, and he trusts

that none will find occasion to complain either of omission or of want of due appre-

ciation of their several favors. There are those, however, whose services have been

so valuable, whose assistance so constant, so unremitted, or so long continued, and

from whose aid and sympathizing interest he has derived so much of encourage-

ment and support, as to call for special mention here and elsewhere.

To John James Audubon, the gifted artist, the ardent and enthusiastic devotee

alike of art and nature, the warm-hearted and kindly impulsive man, he must give

credit for having been the first to Avarm into a permanent and enduring aim the

earlier germs of interest in this subject. It is to his prompt and opportune sym-

pathy, his generous contributions of materials and of many valuable specimens

which would be irreplaceable if lost, that he is indebted for the foundation of his

present knowledge, and many of the materials for his task. If, therefore, in the

course of the present work, it may be found necessary to give, with that fidelity to

exact truth which is the duty of every faithful servant of nature, certain statements

and facts inconsistent or in conflict with those of his deceased friend, let it not be

supposed that they are presented with any ungrateful lack of appreciation either

of his distinguished services to science, or of his many acts of personal kind-

ness. It is hardly possible even for the most exact and cautious to avoid falling

into mistakes, and, well aware that he Inmself may not be found exempt from error,

the writer has endeavored, where mention of them could not be avoided, to speak
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of them without any imputation of censure, but with that charity for the mistakes

of others which he hopes to have meted to himself when occasion shall arise.

To Dr. James Trudeau, hardly less than to INIr. Audubon, acknowledgments must
be made for valuable co-operation and assistance. Many years since, almost coinci-

dent with his earliest investigations, the design was entertained of a joint work
illustrative of American Oology. It has only been abandoned in consequence of

the continued absence of Dr. Trudeau from the country, the want of knowledge
of his present address, and, above all, the fact that no use could be made of the

materials jointly collected for the illustrations. To Dr. Trudeau the writer is in-

debted for a large number of valuable and rare specimens, and for a much larger

number of drawings, which are often referred to in the text, but which cannot be

made use of in illustrating the present work.

During the past fourteen years, no one has evinced a more constant or more
active interest in the subject of the writer's investigations, or contributed more valu-

able aid, than Professor Spencer F. Baird, of the Smithsonian Institution. The
work itself will present, throughout its entire extent, constant evidences of the as-

sistance and co-operation which have been received more or less directly from his

zealous and successful endeavors to increase the means of its completeness.

To the venerable John Bachman, D. D., of Charleston, S. C, to John Cassin of

Philadelphia, to Dr. A. L. Heermann, now of San Antonio, Texas, to Charles S.

Paine of East Bethel, Vt., to Robert Kennicott of West Northficld, Illinois, to

Thure Kumlien of Fort Atldnson, Wisconsin, to Samuel Jillson of Lpm, Mass.,

to John Wolley, Jr., of Beeston, England, to Henry F. Walter of London, be-

sides many others referred to in these pages, the writer is under mauy aud great

obligations, without which his undertaking would have been both more onerous

aud less successful.

In mentioning those to whom special obligation should be acknowledged for im-

portant assistance, the author refers Avith pleasure to the services of Mr. L. H. Brad-

ford, whose ingenious application of photography to the aid of lithography has

given valuable results that could have been reached by no other means. The illus-

trations which are due to his intelligent skill are probably the most perfect repre-

sentations of eggs that have ever yet been achieved. The credit of this is chiefly

duo to Mr. Bradford, who has thus greatly contributed to the completeness and

value of the work by furnishing illustrations of unsurpassed excellence.

But above all, his acknowledgments are due to the Smithsonian Institution for

the aid which it has afforded in the publication and illustration of this work.

AYithout the assistance the author has received from this source, the memoir could

not have seen the light, as its cost would have been greater than his own means

would authorize, and beyond all probability of remuneration from sales.

It would be too soon, in the present condition of the science, to seek to deter-

mine how far Oology may ultimately be the means of determining ornithological

classification. At present, our knowledge upon this subject is greatly restricted.

Only in Europe have any illustrated works upon the local Oology been published,

and those are chiefly confined to its more northern portions. We have no knowl-
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cdo-e of the eggs of more than one tenth of the species of birds ascertamed to exist.

Those of whole genera, and even families, are comparatively unknown. Yet it is

not difficult to see that Oology promises to become an important auxiliary both

in aidino- to determine natural divisions, and to enable us to decide in regard to

varieties the specific identity of which is in doubt. Let us take an instance. The

Brown Thrush of North America [Mimus rufus) is usually classed in the same generic

group with the Cat-Bird [Mimus felivox). The eggs of these birds are very unlike,

and apparently demonstrate that they do not belong together. Without looking

at all to the external structure of these birds, Oology would seem to indicate that

the Cat-Bird, though closely allied to the true Mocking-Bird, is at least one step,

and that the Brown Thrush is even farther, removed. If we ask where the former

belongs, its eggs point out the Wood Thrush, the Hermit Thrush, and Wilson's

Thrush as its nearer kith and kin, with whom it is not usually classed. With the

Brown Thrush the case would be even plainer. It would require but a glance at

the eggs of the birds of North America, supposing them spread out before us, to

satisfy us that, if we accept this test, the Brown Thrush should be counted as a

Toxostoma, and classed with the T. curvirostris, T. longirostris, &c., from whose

eggs its own could hardly be distinguished.

In regard to the value of Oology in determining disputed points of identity of

species, the case of Biiteo montanus may be cited as a striking illustration. Much
more might be said upon both these points, but, until more has been learned in

regard to the eggs of the birds of all the other parts of the world, it is at least

premature to consider how far Oology may be taken as a safe guide in classifi-

cation. As to its value in determining questions of identity or diversity, this

cannot well be disputed.

In presenting to the consideration of all interested in the natural sciences the

results of his own investigations, largely aided by the co-operation of others, the

hope is indulged that it will not be forgotten that the field has been one hitherto

unexplored, that all has been new and untried, and that there has been but little

in the writings of those who have gone before to lessen the need of his own investi-

gations. Whatever deficiencies may be found in the present pages, and that there

must be many is necessary and inevitable, may be remedied in future numbers, if

they who may become aware of them will but point them out and supply the

means of rectifying them. The co-operation of all interested in the science, through-

out the Union, is invited. To those who may add anything to our common stock

of knowledge, due credit will be promptly and gratefully rendered.

Boston, April, 1857.
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NORTH AMERICAN OOLOGY;

BEING AN ACCOUNT OF

THE GEOGRAPHICAL DISTRIBUTION OF THE BIRDS OF NORTH AMERICA

DURING THEIR BREEDING SEASON,

WITH FIGURES AND DESCRIPTIONS OF THEIR EGGS.

PART I.

Order RAPTORES.

Family VULTURID^.

cathartes aura.

Vultur aura, Linn. Syst. Nat. I, 1766, 122.

" " Wilson, Am. Orn. IX. I8I4, pi. Ixxv, fig. I.

Catharles aura, Bonaparte, Synopsis, 1828, p. 22.

" " Richardson & Swainson, Fauna Bor. Amer. II, I83I, 4.

u « NuTTALL, Manual, I, 1832, 43.

" " Audubon, Ornithological Biography, II, 1835, 296 ; V, 339, pi. cli.

" " BoNAP. Geog. and Comp. List, 1838, p. 1.

" " AuD. Synopsis, 1839, p. 3.

" " " Birds of America, I, 1840, 15, pi. ii.

" " De Kay, Nat. Hist. New York ; Birds, 1844, p. 2, pi. v, fig. 12.

" " Cassin, Synopsis N. A. Birds (Illust. of Birds of California, &c.), 1854, p. 57.

Catharles septenfrionalis, De Wied, Reise, I, 1839, 162.

VuLG.— The Turkey Buzzard. The Turkey Vulture. John Crow Vulture (Gosse). Carrion

Crow (Sloane, Journ. II, 294). Carrion Vulture (Latham, Gen. Syn. I, 9). Vautour du

Bresil (De Buff. Ois. I, 246).

Few birds are more widely distributed through the North American continent

than this Vulture. On the Atlantic coast its highest northern migration has been

supposed to be sCuthern New Jersey, where it is said to be found throughout the

year. A few well-authenticated instances exist of its having been seen on the

eastern coast beyond this northern limit,' and vague but probably unfounded state-

^ Catalogue of the Birds of Connecticut, by Rev. James H. Linsley, Silliman's Journal, XLIV, 1843, 250.

1
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ments have been made by writers of its having been met with even in Nova Scotia.

West of the AUeghanies it has a much less restricted distribution, from Central

America almost to the Arctic regions. It is found more or less frequently in all

the Middle, the Southern, Western, and Northwestern States, without probably an

exception. It is met with in large numbers throughout the entire Pacific coast of

North America, from Lower California to Washington Territory. And until the

discovery that the species in South America, Avhich has been regarded as identical

with it, is really distinct
(
Cathartes jota of Molina), it was supposed to have an

extended South American range. It is not known with certainty whether the C.

aura is found in South America at all, or whether the species with which it has

hitherto been confounded has exclusive possession of that field. Since attention

has been drawn to the point, every specimen from that quarter which has been ex-

amined proves to be, not the northern, but a distinct and smaller species, of a

more uniformly black color.^ The doubt naturally arises whether the C. aura is

at all South American, and, until it can be shown positively to be so, it should

be excluded from the lists of that region.^

The Turkey Buzzard breeds along the entire Atlantic coast, from New Jersey

to the Gulf of Mexico, and throughout North America, south of a line ex-

tending from the former State to the Pacific, this line reaching farther north as we
proceed west. It nests in Cook County, Illinois, (latitude 42° north,) as I learn

from the observations of my friend, Robert Kennicott, Esq.^ David Douglas, possi-

bly not the most undoubted authority, in a letter to Mr. Swainson,^ mentions

seeing " vast numbers of this species in Upper Canada, near Sandwich and Lake

St. Clair, in 1823," and implies that they were breeding there at that time.

According, also, to Dr. Richardson, its summer migrations are higher in the inte-

rior of the continent than on the Pacific coast. He speaks of finding it along

the banks of the Saskatchewan, in latitude 55°, late in the month of June. This,

however, is stated, not from his own personal observations, but on the strength

of a specimen in the Museum of the Hudson's Bay Company, obtained in that neigh-

borhood.^ Mr. Say observed this species as far to the north as latitude 49°, and

^ Cassin's Illustrations of the Birds of California, Texas, Oregon, British and Russian America, pp.

57, 58.

^ Since the above was in type, a few facts have been brought to my knowledge which to some extent

seem to favor the impression that the C. aura is not a South American bird, or if so, only in occasional

instances. It is not found in all the West India Islands. It exists in Cuba, Trinidad, and Jamaica, but is

nowhere common, and is unknown in Hayti, as well as in all the intermediate islands of the Caribbean

chain. Mr. Richard Hill, an observant naturalist of Spanish-town, Jamaica, in speaking of these facts,

writes :
" We are no doubt indebted for it to an accidental colony blown over to us from Cuba, and

Cuba herself owes it to some stray visitants from the neighboring continent of Florida." Darwin, in the

Zoology of the Voyage of H. M. S. Beagle (Part III, p. 8), while supposing the C. aura and the jota

of Molina to be identical, notices certain peculiarities in the habits and markings of the South Amer-
ican birds differing from those of the northern species.

^ Transactions of the Illinois State Agricultural Society, I, 580.
^ Fauna Boreali-Americana, II, 4.

^ This is doubted by Mr. Douglas, who suggests that they confounded this species with C. atratus.

Its correctness is, however, indirectly confirmed by Dr. Gambol, who, in his paper on the Birds of
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Lewis and Clarke met them near the Falls of the Columbia River, in latitude

48°. The southern limits of the migrations of the Turkey Buzzard cannot be

given with precision. It is impossible to determine how far this species has

been mistaken for the C. jota, as already stated. It is given by Lembeye and

Dr. Gundlach as a resident of Cuba, by Gosse as a bird of Jamaica ; it was found

by Dr. Cabot in Central America, though not so abimdantly as the C. atratus ;

and Darwin, in the Zoology of the Beagle, mentions it as having been obtained as

far to the south as latitude 55°, even the extreme points of Terra del Fuego, West-

ern Patagonia, and the Falkland Islands. It is, however, probable that the bird

of which Darwin speaks is not the C. aura, but its kindred species already referred

to. Flow far this is the case with the birds met with by the others named, may

admit of some doubt, though the probability is that all the authorities cited refer

to the northern species.
*

The Turkey Buzzard invariably lays on the ground, for the most part in hol-

low trees, stumps, or decaying logs. It constructs no nest, but deposits the eggs

with little or no preparatory pains for their shelter. Mr. Ord found them breed-

ing as early as the month of May, in the deep recesses of the solitary swamps

of New Jersey. He describes the nest as formed, without any painstaking, in

a truncated hollow tree, and in excavated stumps or logs, and mentions the

number of eggs as from two to four. Except in regard to the number of eggs,

which is rarely, if ever, more than two, these observations substantially correspond

with all the reliable accounts I have seen of their breeding. In Jamaica, Mr.

Gosse writes that the situations usually selected by the Turkey Buzzard of that

island, for laying and hatching its eggs, are hollows and ledges of rocks, in

secluded places or inaccessible crags and cliffs. A little dry trash, he adds, or

decaying leaves, are all the apology for a nest. Mr. Audubon mentions, that on

the island of Galveston, where this Vulture is plentiful, he several times found

its nest, as usual, on the ground, but in an unusual place; namely, on a le-\el

part of the salt marshes, either under the wide-spread branches of cactuses, or

among tall grass growing beneath low bushes. The eggs which Mr. Audubon

obtained at Galveston, and which he supposed to be those of the C. aura, have

been ascertained unquestionably to belong to the C. atratus. It is, therefore, prob-

able that the nests he has described also belonged to birds of the latter species.

Dr. C. Kollock, of Cheraw, South Carolina, informs me that in his neighbor-

hood both this species and the Black Vulture frequent places in the interior of

SAvamps and thick woods, generally called Buzzards' roosts ; that they congregate

there through the year in large numbers, and usually breed in the immediate

vicinity of these places. Mr. Audubon visited one of these roosts, near Charles-

ton, S. C. It extended over two acres of ground, which were entirely destitute

of vegetation.

The e(fgs of this species exhibit certain deviations in size, and, occasionally, in

their markings, yet for the most part preserve specific characteristics. The

California (Journal of Philadelphia Academy, Second Series, Vol. I.), states that he found C. aura

as common on the Pacific as on the Atlantic coast.
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following are the proportions of four specimens, whicli will well represent their

usual variations : 2U inches by lU ; 2U by lU I 21f by l^ ; 2if by

Ixf. These specimens were from New Jersey, South Carolina, Louisiana, and

Tamaulipas (Mexico). The more common varieties have a ground of a light

cream-color, marked with large confluent spots of reddish-broAvn or chocolate,

chiefly predominating at the larger end, but also sparsely scattered over the en-

tire eg^. Intermixed with these are less frequent markings of a light purplish

or lilac shade of drab. These are often so faint as only to be perceptible on a

close examination. An egg taken some years since in New Jersey, by Alexander

Wilson, and which perhaps is somewhat faded from its original colors, is marked

over the entire shell with confluent spots of a dark greenish-browu, but with

no perceptible shades of red or purple. Another variety from Cheraw, S. C. (fig. 2)

has a ground of nearly pure white, is very nearly unspotted, and is only marked

with a few small dots and lines of red and indistinct purple at the larger

end.

CATfiARTES ATRATUS.

Vultur jota, Gmel. Syst. Nat. I, 1788, 247.

" WiLS. Amer. Orn. IX, 1814, pi. Ix.w, fig. 2.

Viillur atratus, Bartram's Trav. 1791, p. 289.

Vultur urubu, Vieill. Ois. d'Am. Sept. 1807, p. 53, pi. ii.

Cathartes jota, Bonap. Syn. 1828, p. 23.
" " NuTTALL, Manual, I, 1832, 46.
" " AuD. Orn. Biog. II, 1835, 33 ; V, 345, pi. cvi.

" " BoNAP. Geog. and Comp. List, 1838, p. 1.

Cathartes atratus. Rich. & Swains. Fauna Boreali-Americana, II, 1831, 6.

" " AuD. Syn. 1839, p. 3.

" " " Birds of America, I, 1840, 17, pi. iii.

« " Cassin, Syn. N. A. Birds (lUust. Birds of Cal.), 1854, p. 58.

Birds of Gilliss's U. S. Nav. Ast. Ex. II, 1855, 173.

VuLG. — The Carrion Crow. The Black Vulture. Jotecillo. Gallinazo.

The distribution of this species, though perhaps less extended in North America
than that of the preceding, is yet over a wide extent of territory. Along the south-

ern and southwestern coast of the United States, from North Carolma to Mexico,

it is very common. West of the Rocky Moimtaius it is said to be abundant,^ and
to be found as far to the north as Oregon Territory. We have the authority of Mr.
David Douglas 2 for its visiting the marshy islands of Colmubia River, and the

banks of Lewis and Clarke's River, latitude 45° -49° north. Mi: Audubon has

Later investigations do not confirm its abundance on the Pacific ; and it is a noticeable fact, that, in

the numerous collections of birds made on the western coast of North America within the last few
years, there are no specimens of C. atratus.

'^ Fauna Boreali-Americana, II, 4.
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stated that it was foimd as far to tlie north, on the eastern coast, as Maniand. If

so, its occurreuce must be very rare, and I can tind no satisfictory confirmation of

the statement.' It is not often met with farther north than WUmmgton, N. C. At
Norfolk, Va., if occurring at aU, it has not been distinguished from the Tiu-key

Buzzard ; for I was unable to find any one who had met with this Vultiu-e there,

to his knowledge, though familiar with the bu-d itself. Along the coast of all the

Southern States, from North Carolina to Texas, it is much more abmidant than

its kindred species, even where, ur the ulterior of the same State, it is far less fre-

quent. Along the banks of the Mississippi and its tributaries, as far as Ohio

to the east and Illinois to the north, it is found more or less abundantly, at certain

seasons. Dr. Gambcl met with it in great numbers on the Pacific coast of Califor-

nia,^ and Dr. S. Cabot, Jr. found it the most prevalent species in Central America.^

As to what its extreme southern limits may be, the same doubts arise as in re-

gard to those of the preceding, because in South America it has been, until veiy

recently, confounded A\ith a smaller and quite distinct species,^ Catliartes brasili-

ensis. It is not as yet possible to determme to Avhat extent this species occurs in

that region, or how far vpiiters, in speaking of the C. atratus, have had in view only

that for which it has been mistaken. Mr. Cassin, however, informs me that he has

seen a specimen of the real C. atratus from Peru, and specimens were also brought

by Lieutenant Gilliss from Chile, obtained near Santiago, where it was not common,

and only found in the mountainous regions of the interior. Dar^vin fixes its extreme

southern limit in latitude 41° south, near the Rio Negro,* and he did not meet with

it in Cliile or Patagonia.

In the Southern Atlantic cities, especially Charleston and Savannah, the Black

Vulture, or Carrion Crow, as it is as frequently called, is a semi-domestic bii'd, and

is very abundant. It is also to be found in the interior, but is neither so common

nor so tame. It breeds on or near the ground, in the same manner as the Turkey

Buzzard, in hollow logs, decayed trunks of trees, and stumps, and also without this

protection, the bare earth only bemg made use of It makes no nest.^ The eggs sel-

dom if ever exceed two in number. These are greater, both in their length and

capacity, than those of the Turkey Buzzard, although the measurements of the birds

themselves would seem to show the latter to be apparently the larger of the two,

its length being 32 inches, and that of C. atratus but 26. As, however, the average

weight of the Carrion Crow is about one pound, or fifteen per cent, greater than that

of the Buzzard, this superiority in the eggs of the C. atratus ceases to seem anoma-

lous." Three eggs, from Charleston, Galveston, and the Rio Grande, furnish the

^ An accidental specimen of the Black Vulture was obtained in Swampscot, Massachusetts, November,

1850, by Mr. S. Jillson, of Lynn, a diligent and reliable ornithologist.

^ Journal of Philadelphia Academy, Second Series, I, 26.

* Cassin's Birds of California, &c., p. 59.

* Darwin's Zoology of the Beagle, Part III, p. 7.

^ The statement of Mr. Abbott of Georgia, that this Vulture breeds on trees, is not well founded. No
well-authenticated instance is known.

^ The length of a bird cannot always be taken as a safe guide in determining the probable size of

its egg. Much depends upon the shape and relative capacity of the pelvis, and much also upon the
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following measurements : Sr? inches by lif ; 3 by 2-^g ; SyV by 1||. The prin-

cipal difference between the eggs of this and the preceding species is in regard to

their size. Their ground color is the same, or nearly the same : a yellowish-white

or cream-color, almost newer a pure white, and if so, only in exceptional cases. The

eggs are more elongate in theii* shape, and the blotches are usually larger. These

are of a dark reddish-brown, confluent and chiefly distributed around the larger end.

There are also markings or dashes, smaller and less frequent, of lilac and purplish

drab, similar to those noticed in the eggs of the C. aura. An egg from the Rio

Grande is marked with small spots of reddish-brown and faint lilac, equally dis-

tributed over the whole surface on a ground of cream-color. This is very pecu-

liar, and probably not a common variation from the more usual markings of the

eggs of this Vulture. The more common markings of this egg ax*e well represented

in fig. 3. The specimen was obtained by Audubon on Galveston Island, Texas.

Fig. 4 represents a less common variety, obtained by Dr. KoUock in Cheraw, S. C.

CATHARTES CALIFORNIANUS.

Vullur californianus, Shaw, Nat. Misc. IX, 1797, 1, pi. ccci.

Vultur columhiamis, Ord, Guthrie's Geog. II, 1815, 315.

Cathartcs vulturiiius, Temm. PL Col. I, 1820, pi. xxxi.

Cathartes californianus, Bonap. Syn. 1828, p. 22.
" " NuTTALL, Manual, I, 1832, p. 39.

AuD. Orn. Biog. V, 1838, 240, pi. ccccxi.
" " BoNAP. Geog. and Comp. List, 1838, p. 1.

" " AiTD. Syn. 1839, p. 2.

" Birdsof Am. (8vo.) I, 1840, 12, pi. i.

Gray, Gen. of Birds, 1849, pi. ii.

Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 58.

VuLG.— The Californian Vulture. The California Turkey-Buzzard.

But one instance of the possession of a well-authenticated egg of this species by

a naturalist has come to my knowledge. This was one laid in confinement by a

female belonging to the Garden of Plants in Paris. An accurate drawing of this

was taken by Dr. James Trudeau, and is now in my possession. There seems no

reason to doubt that the cg^ thus laid does not essentially vary from those depos-

ited in a wild state. It certainly is hardly possible that the variations between this

and the natural egg can be so total and strildng, as between it and the attributed

degree of development possessed by the young bird when first hatched. Birds whose young are hatched

in an advanced stage of maturity, and can shift for themselves from the egg, like many species of

shore-birds, the Uriae and others, have invariably proportionately very large eggs, and vice versa, except

only where the female deposits a large number, as in the case of the Wild Turkey, the Virginia Quail,

the Ruffed Grouse, and many others.
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shape and markings of the eggs of this species, if we credit the pre\ious accounts

which have been given of the eggs of the Cahforniau Vidturc. These descriptions are,

however, all traceable to one source, so far as I am aware. Da^dd Douglas, in the

Zoological Journal, speaks of the eggs of this Vultui'e as nearly spherical, jet-black,

and about the size of those of a Goose. Following this authorit)', all writers who
have referred to the eggs of the Califomian Vultiu'e have described them in a similar

manner. That they should be spherical woidd be an exceptional case to the whole

genus, and is therefore hardly probable, though by no means impossible. Markings

of a jet-black color, even to the extent of blotches, spots, or lines, are of veiy rare

occurrence, if not positively miknown. Nor am I aware that any of tliis family of

Vultures ever construct nests. For these reasons, and until the statements of Mr.

Douglas can be confiimed by other testimony, I am inclined to discredit his ac-

coimts of its nest, eggs, and habits, ui every respect.^ In this mibelief I am in part

confirmed by the testimony of INIr. Townsend. He was informed, as he tells us, by

the Indians of the Columbia River, that the Californian Yidture, like aU others of

its genus, breeds on the ground, fixing the place for a nest in swamps, rmder the

pine forests, chiefly in the alpine country,— ui this conforming with the habits of

the family.

The egg in the Garden of Plants corresponds, m its generic characteristics, with

the eggs of the Cathartes aura, the C. atratus, and also with those of the jota and

Irasiliensis of South America. It is also remarkably similar, except in size, to occa-

sional marked varieties of the egg of the Condor [Sarcoramphus gryphus), which,

however, is usually white and rmspotted. I feel justified, therefore, m accepting the

dra-ning as an authentic representation of those of this species.

This egg measured StI inches iri length by 2r| in its greatest breadth. Its

ground color is that of all the known eggs of this genus, a rich cream-color, or a

yello-svish-white. A ring of reddish-brown confluent blotches surrounds the larger

end, lea^ing the residue nearly free from markmgs. A few blotches of a smaller

size and lighter color are distributed over the whole surface. The feint pmiilish-

drab markings noticeable in the eggs of the preceding species are not observable

in this specunen.

The Californian Vulture is confined to the western slope of the Rocky Mountains.

It is there found from the extreme southern portions of the Pacific coast of North

America to Washington Territory and the British possessions, where it abounds in

the summer season. It was m^t with by Mr. Tovrasend on the banks of the Colum-

bia, upwards of five hundred nules above the mouth of that river, throughout the

months of June, Jidy, and August.

^ " They build in the most secret and impenetrable parts of the pine forests, invariably selecting the

loftiest trees that overhang the precipices on the deepest and least accessible parts of the mountain val-

leys. The nest is large, composed of strong thorny twigs and grass, in every way similar to the nests

of the Eagle tribe, but more slovenly constructed. The same pair resort for several years to the same

nest, bestowing little trouble or attention in repairing it. They lay two nearly jet-black eggs, about

the size of those of a Goose. They hatch generally about the 1st of June, and the period of incubation

is twenty-nine or thirty days." (David Douglas, Zoological Journal.)
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Family FALCONIDtE.

falco anatum.

Falco peregrinus, Wils. Am. Orn. IX, 1814, 120, pi. Ixxvi.

" " BoNAP. Syn. 1828, p. 27.

» " Rich. 6c Sv.'ain. F. B. A. II, 1831, 23.

" " NuTT. Man. I, 1832, 53.

" AuD. Orn. Biog. I, 1832, 85 ; V, 365, pi. xvi.

» " " Syn. 1889, p. 16.

" " " Birds of Am. I, 1840, 84, pi. x.x.

« " De Kay, Nat. Hist. New York, I, 1844, 13, pi. iii, fig. 8,

" " Lembeye, Birds of Cuba, 1850, pi. i, fig. 2.

Falco anatum, Bonap. Geog. and Comp. List, 1838, p. 4.

Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 86.

VuLG.— Great-footed Hawk. American Peregrine Falcon. Blue-backed Falcon. Spotted

Falcon. Haggard Falcon. Duck Hawk.

The amount of exact iiifonnatioii in our possession in regard to the distribution

of tliis species during the breeding season, its geographical range generally, its man-

ner of breeding, or the extent of the variations to which its eggs may be subject, is

much more limited than could be wished. To some extent this is owing to this

species ha^dng been so long confounded with the Western Peregruie {Falco nigriceps,

Cassm) of California, but yet more so to its restriction, during the breedmg season,

to less frequented and high northern latitudes, where it has been rarely met with

by naturaUsts. But one well-authenticated mstance has come to my knowledge

of its having been met with, during the breeding season, south of Newfoundland.

At other seasons it has been foimd throughout the enth'e American continent,

unless we are to suppose that its near relatives, the two Californian species, may
have been mistaken for this bird in the instances referred to. It preys chiefly

upon sea-ducks, and therefore is, for the most part, met with on the coast, is rarely

found inland, and its migrations and wanderings are mfluenced by the flights of its

favorite game. It has been found, at "\arious seasons, throughout the entire eastern

coast of North America, and possibly belongs to the western also ; but this remains

to be ascertained. Mr. Gosse obtauied it in Jamaica, and Lembeye and Dr. Gimd-
lach in Cuba. Sir WUliam Jardine assigns it to Bermuda, and a species supposed,

though perhaps erroneously, to be the same, has been observed in the Straits of

Magellan. The last, however, may have been either the Californian, the Austrahan,^

or an undescribed species.

^ The Australian species, once confounded with the Peregrine Falcon of Europe, is now recognized

as distinct. It is the Falco melanogenys of Gould's Birds of Australia. This bird, like all of its kindred



FALCONIDJi;. — FALCO ANATUM. 9

I was not, until very recently, aware that this species had ever been known to

breed -nithiu the United States. ]\Ir. Audubon inferred it from meeting \nth. speci-

mens near Niagara Falls, in the month of August ; but their mere occurrence in

that locality so late in the season as August is not conclusive evidence of their

having been hatched in that neighborhood. Mr. Ord, in his addition to AYilson,

stated that this Hawk breeds in the swamps of New Jersey ; but tliough dihgently

sought for, their nests have never been fomid, and the statement is probably incor-

rect. Nor is there apparently any good fomidation for the impression Mr. Ord seems

to have been under, that they nest on trees. Certainly there is no satisfactory evi-

dence of this fact, or nothing beyond vague and unsupported reports. Sir John

Richardson, in his Arctic searcliing expedition, in 18-i5, while descenchng the ]\Iac-

kenzie River in latitude 65° north, noticed a Peregrine nest, supposed to be one

belonging to a bird of this species, placed on the cliff of a sandstone rock. He also

speaks of this Falcon as not rare on that river, where it preys on the Passenger

Pigeons and smaller birds. Dr. Gambell speaks of its occurrence on the sea-coast of

California, and of its there nesting on the cliffs, but he has probably mistaken for it

the common species of that country.^

and closely assimilated species, breeds on the rocky cliffs of the sea-coast of Australia. Its eggs are

two in number ; their ground color is buff, but this is scarcely perceptible from the predominance of the

blotchings of deep reddish-chestnut with which it is marbled all over. They are two inches and one line

long by one inch and seven and a half lines broad. It is highly probable that the South American bird

referred to above will prove to be yet another distinct member of this interesting and closely connected

group.

" Since writing this article, I have been informed by Professor S. F. Baird that this Hawk undoubtedly

nested on a high cliff near the house of Professor S. S. Haldeman, near Columbia, Pennsylvania, as

attested by the assurances of Professor Haldeman, who has on several occasions procured very young

ones which had fallen from the nest. Specimens of these are in the Smithsonian Institution. Professor

Haldeman, in answer to my inquiries, has kindly furnished me with the following interesting information

in regard to the occurrence of this bird in Pennsylvania :
" In the Proceedings of the Academy of Natural

Sciences, Vol. I. p. 54, (1841,) I have noticed the occurrence oi Falco peregrinus (anaiiim) on the Sus-

quehanna. A pair had a nest for many years about a hundred yards from my house, on a high and

almost vertical cliff; but as a railway now traverses its base, it is not probable that the species will return

to the locality. I have not seen an individual for a number of years past. Without direct comparison,

I regarded this as the European bird ; and I suspect that, in giving it the name of -F. analum, Bonaparte

was guided by the supposed difference in the habits. Had I known that any one had a doubt on the

subject, I would have collected the material placed within my reach ; and having failed to do so, I must

now depend upon an uncertain recollection. This bird remained ten or eleven months in the year, dis-

appearing only in the coldest weather, and returning with the first favorable change. The nest was diffi-

cult of access, and I never saw it ; but it was once reached, and the young taken, by getting down

from above. I have seen them at Harper's Ferry since the railway has been in use there, recognizing

them by their flight and cry. I feel confident that they breed tiiere, the cliffs being well adapted to their

habits. Ranges of similar cliffs occur along the rivers of East Tennessee, but I did not ineet with the

bird when travelling there. On the Susquehanna they breed early in spring, the young (to the number of

not less than three) leaving the nest perhaps in May; and there may possibly be a second brood. I used

formerly to see this species about three miles farther up the Susquehanna, where it probably inhabits the

cliffs on the western side. I will endeavor to discover whether they are still there, and if so, will set

some inquiries on foot as to the probability of getting the eggs. I am under the impression that at my
locality but a single pair remained, the young disappearing in the course of the season. In the wild

region between Columbia and tide-water, there are many localities suited to the habits of this bird."

O
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My knowledge of the markings of the eggs of the Great-footed Hawk is limited

to two specimens, one of Avhich is represented in the plate (fig. 11). The other is

a drawing taken by Dr. Trudeau from an egg obtained in Labrador. It closely re-

sembles a variety of the eggs of the European species, bvit seems to present ditfer-

cnces sufficiently Avell marked to be regarded as specific. It measures two inches in

length by l-fV in breadth. The ground colors of both American and European are

a reddish-yellow, and both are thickly covered with fine dottings of chocolate and

ferruginous-brown, diffused over the whole egg, in nearly equal degree, and to such

an extent as nearly to conceal the ground. The length of the American egg is

slightly less, but it is of equal or greater capacity, and -\-aries in its markings from

all the European specimens that I have ever met with. These variations, though

readily traceable by the eye, are not so easily described. The shades of colormg in

both are closely alike ; the variation consists more in the distribution of these mark-

ings. In the European specimens, the fine markings of chocolate are distributed

with nearly exact uniformity. In the American, the secondary colorings are now

more thickly and now more thinly diffused, here leaving the ground color nearly

unchanged, there becoming confluent and blending into waving lines, blotches, and

bold dashes. The egg, in consequence, presents a more variegated appearance.

These markings are also in greater proportion around the larger end of the egg,

and the blotches are of a deeper shade, so that there is a variation in the shadings

between the smaller and larger extremities, not noticeable m any European eggs that

I have met -with.

Fig. 11 represents an egg to my mind undoubtedly of this species, but not cer-

tainly ascertained, because the difference of species between the American and Eu-

ropean bird was not recognized by the donor. It is from Greenland, and w'as given

me as that of Falco peregrinus, where, however, the F. anahim is supposed to re-

place the true Peregrine.
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HIEROFALCO SACER.

Falco sacei-, Forster, Phil. Trans. London, LXII, 1772, 423.

FaJco fusca, Fabricids, Fauna Groenlandica, 1780, p. 56.

Falco cinereus, Gmelin, Syst. Nat. I, 1788, 267.

Falco islandicus, Rich. & Swain. F. B. A. II, 1831, 27.
" NuTTALL, Manual, I, 1832, 51.

« " AuD. Orn. Biog. II, 1835, 552 ; IV, 476, pi. cxcvi.

" Syn. 1839, p. 15.

" Birdsof Am. I, 1840, 81, pi. xix.

Falco labradora, Aud. B. of A. 1834, pi. cxcvi.

Falco gyrfalco, Bonap. Geog. and Comp. List, 1838, p. 4.

Falco candicans, Boxap. Cons. Av.

Hierofalco sacer, Cassin, Syn. N. A. Birds (lilust. Birds of Cal.), 1854, p. 89.

Vtjlg. — American Gyrfalcon. The Greenland Falcon. American Jerfalcon. Iceland

Falcon.

Very little is with certainty known in regard to the geographical distribution,

nesting, and habits of tliis species. Like the preceding, it has, until very recently,

been confounded with one closely allied, and even now we can only infer, rather

than be said to know, all that Is attributed to it. It is imquestionably specifically

distinct, in my opinion, from the H. islainlicus ; and as no specimens of the latter

are known to have been obtained nearer this continent than Greenland, and as H.

sacer is not found in Europe, it is presumed, though possibly on insufficient grounds,

that one bird is exclusively American, and the other as exclusively confined to Ice-

land and the old continent.^ The extreme northern range of the two birds makes

it by no means improbable that both are found throughout the entire Arctic circle,

and are not restricted to either continent.

The H. sacer is rarely met Avith in the United States, and only in midwinter, but

is not unfrequent in the more northern regions of North America, and throughout

Greenland. Richardson speaks of it as a constant resident in the Hudson's Bay

territories. He supposed its extreme southern latitude to be 52° north. It was

observed by Captain Sabine on the west coast of Greenland, as far north as 74°. Sir

John Richardson found a nest of this bird in June, 1821, built on a lofty precipice

on the borders of Point Lake, in latitude 65i°. Mr. Audubon also speaks of finding

a nest of the present species near Bras-d'or in Labrador, placed on high rocks, fifty

feet from their summit, and more than one hundred from their base. It was com-

posed of sticks, sea-weeds, and mosses, about two feet in diameter, and almost flat.

I have in my possession the drawing of an egg from Labrador, which was taken by

Dr. James Trudeau, and is, so far as I am aware, the only authentic representation

of the egg of this species which has been obtained on our continent. It diflers es-

sentially from all the European specimens I have seen, but corresponds very closely

^ Since the above was written, the publication of a paper read before the Philadelphia Academy in

February, 1855, by Mr. Cassin, in part confirms my conjecture that these species are not restricted to

either continent. Certainly H. islandicus is not. At the same time, this accurate ornithologist appears

less confident of the distinctness of the two species, and is not without a suspicion of their identity.
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Avitli one from Greenland, in the collection of the Philadelphia Academy (fig. 12).

If these variations are specific, as I presume they are, the eggs belongmg to Mr.

Yarrcll, described by him as those of the European species (Jf. islandicus), are

l^robably those of the American bird. The same were figured by Mr. Hewitson

;

and as neither of these naturalists recognizes the two Hawks as distinct species,

they were not likely to be on their guard in reference to any specific variations in

their eggs. In European collections, the eggs of both species have been confounded

with each other, all passing as undoubted eggs of H. islandicus, precisely as those

of the American Fish-hawk (Pandion carolinensis) are unwarrantably confounded

Avith those of the European Osprey (^Pandion haliceftis), and the two are even re-

garded as identical in Hewitson's Oology.

The egg of the H. sacer is slightly larger than that of the H. islandicus, and the

predominant color of its markings is a deep reddish-brown, very generally and
nearly equally diffused over its surface, concealing the ground color, which is

lighter, and with a more yellowish shade. Its measurement is 2-fV inches in length

by lyt inches in breadth.

Two specimens of the egg of H. islandicus, one from Norway and the other from
Iceland, measure, the first 2iV by l^, the latter 2tV by Irl inches. In both, the

ground color is a dirty yellowish-white. One is marked with spots, dottings, and
confluent blotches of yellowdsh-brown, interspersed with a few dashes of dark brown
in an increased proportion about the larger end. The other is marked in like

manner Avith light yellowish-broAvn, but much more sparingly, and so slightly and
uniformly, that, unless closely examined, it would seem to be of one uniform color,

and that a light brown, shaded with yellow.

HYPOTEIORCHIS COLUMBARIUS.

Falco columbarius, Linn. Syst. Nat. I, 1766, 128.

WiLS. Am. Orn. II, 1810, pi. xv, fig. 3.
" " BoNAP. Syn. 1828, p. 38.

Rich. & Swains. F. B. A. II, 1831, 35.
" " NuTTALL, Manual, I, 1832, 60.

AuD. Orn. Biog. I, 1832, 466 ; V, 368, pis. Ixxv and xcii.
" " BoNAP. Geog. and Comp. List, 1838, p. 4.

AuD. Syn. 1839, p. 16.

" Birds of Am. I, 1840, 88, pi. xxi.

De Kay's Nat.' Hist. N. Y. I, 1844, 4, pi. iv, fig. 9.

Falco intermixlus, Daudin, Traite d'Orn. II, 1800, 141.

?? Falco asalon, Rich. & Swains. F. B. A. IL 1831, 37. »

Falco temerarius, Aitd. Orn. Biog. I, 1832, 381, pi. ixxv.

VuLG. — The Pigeon-Haick. Lillle Corporal Hawk. VEpervier de la Caroline (Briss.).

It was at first my intention to omit at present giving any plate representing the
egg of this species, for the reason that I have been unable to decide with certainty
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between two claimants to be so regarded. These are each with so A^ery nearly equal

pretensions, that at times I have been strongly inclined to give alternately the one

or the other as genuine. Yet they are very distinct, and it is not possible they

can be varieties belonging to the same species. One of these was obtained in the

Two Islands, a group near Grand jNIenan, in the Bay of Fundy. This had been
obtamed a few days before it came into my possession. The remains of a bird,

which I was told was the parent, were unmistakably those of this species. This

egg measures Ijl by 1^ inches, and is nearly spherical. Its ground color is a not

very clear white, and is marked by a few bold dashes of a light yellowish-brown,

distributed irregularly, but chiefly about the smaller end. There were four eggs in

the nest. The latter was coarsely constructed, as I was informed, of sticks and
mosses, and resembled that of a crow. The size of this specimen seems dispropor-

tionately large for the bird. It corresponds, however, very closely with the descrip-

tion of the eggs of this Hawk given in Hutchins's Notes on the Birds of Hudson's
Bay.^ This egg is represeiTted, Plate 10, fig. 35.

On the other hand, I ha^e a copy of Mr. Audubon's drawing taken from the

contents of a nest which he was confident was that of the H. columhariiis. This is

very difierent in size, shape, and markings. It measures l-fg- by 1^^ inches, its shape

is an oblong oval, and it is so thickly covered with deep blotches of chocolate that its

ground is entirely concealed. Mr. Audubon refers to the discrepancy between ^Ir.

Hutchins's description and his own observations,^ and appears to have been very

positive that the eggs which he found in three <lifFerent instances were those of this

Hawk. As, however, I have known instances in which even Mr. Audubon has

been mistaken, when apparently feeling equally confident, I have hesitated to adopt

his drawing, until it can be verified, or the other egg ascertained to belong to a

different species. My own supposition is that my egg from Grand Menan is gen-

uine, and that Mr. Audubon's drawing may be that of an egg of the Shai-p-shinned

Hawk (Accipiter fuscus)

.

The Pigeon-hawk is distributed, in the breeding season, throughout the northern

parts of North America. It breeds as far to the south as Mauie on the Atlantic

coast, and California on the Pacific. At other seasons it ranges over the entire con-

tinent, and extends its wanderings to Cuba, Jamaica, and the northern parts of South

America. I have received a specimen from "Wisconsin, where it possibly breeds.

^ Mr. Hutchins, in his Notes on the Hudson's Bay Birds, informs us that this species " makes its nest

on rocks and in hollow trees, of sticks and grass lined with feathers, laying from two to four white eggs,

thinly marked with red spots." (Fauna Boreali-Americana, II, 36.) On the next page, Richardson,

speaking of his Falco asalon, which, however, was really a variety of the H. columhariiis, says :
" In the

oviduct there were several full-sized white eggs clouded at one end with a few bronze-colored spots,"—
a description much more nearly corresponding with the egg from Grand Menan than with Mr. Audubon's

drawing and description.

^ " Mr. Hutchins's description of the eggs of this bird is greatly at variance with my own observa-

tions. The eggs, in three instances which occurred at Labrador, were five ; they measured an inch and

three quarters in length, an inch and a quarter in breadth, and were rather elongated ; their ground color

a dull yellowish-brown, thickly clouded with irregular blotches of dull dark reddish-brown." (Birds of

America, 8vo, I, 88, 89.)
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Mr. Gosse speaks of it as a constant resident of Jamaica,^ and Mr. Nuttall supposed

it to nest in the Southern States.^ Both are probably mistaken. In every instance

where I have heard of the Pigeon-hawk as a summer resident, south of Maine, it

has proved to be the Sliarp-shinned Hawk [Accipiter fusciis). Dr. Gambel found

it abundant on the coast of California, Sir John Eichardson met with it in latitude

57° north, and again probably in 66°, and M. de Sagra, Lembeye, and Dr. Gund-

lacli mention it as a visitant of Cuba.

HYPOTRIORCHIS FEMORALIS.

Falco fcmoralis, Temm. PL Col. I, 1627, Livraison 58, pi. c.x.xi (males)
;

pi. cccxliii (adult male).

" " Darwin, Zoology of the Beagle, 1838, Part III, p. 28.

Harpagus hidentatus. Gay, Fauna Chilena, 1847, Aves, p. 230.

Hypotriorchis fcmoralis, Cassin, Birds of Gilliss's U. S. Nav. Ast. Ex. II, 1855, 177.

VuLG.— Alcoii or Halcou.

This handsome species rests its claims to be regarded as a North American, as

Avell as a South American bird, at present, upon a single specimen, obtained in New
Mexico by Dr. A. L. Heermann. This was a fine adult bird, in regard to the iden-

tity of which there can be no question. It was at first supposed by its discoverer to

be a new and undescribed species, and its identity with Temmink's F. femoralis was

closely scrutinized. No other specimens, that I am aware of, have been obtained

in North America.

Mr. Darwin, in his Zoology of the "Voyage of the Beagle, mentions obtaining one

specimen in a small valley on the plains of Patagonia, at Port Desire, in latitude

47° 44' south. This would seem to exhibit for this Hawk the luiusually extended

geographical range of at least eighty degrees of latitude. M. D'Orbigny supposed

that latitude 34° was the extreme southern limit of this species. In this he was

clearly very much in error. Besides the instance just mentioned, I am assured by

]\Ir. N. H. Bishop that he found this bird very abundant throughout the Pampas of

southern South America, in about latitude 38° south, and Lieutenant Gilliss also

brought specimens from Chile.

According to Mr. Darwin, the H. femoralis builds its nest in low bushes. This

corresponds with the observations of Mr. Bishop. Mr. Darwin also states that he

found the female sitting on her eggs in the beginning of January. He describes the

eggs he found as " one eighth of an inch in longer diameter, and one fourth of an

inch in shorter ; surface rough Avith white projecting points ; color nearly uniform

dirty wood-brown, thickly freckled with rather a darker tint; general appearance

as if it had been rubbed in brown mud." This description is not exact, and does

not convey a very correct idea of the specimens in my possession.

' The Birds of Jamaica, p. 19. = Nuttall's Manual, I, 60.
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jNI. D'Orbigny states that the femomlis prefers a dry, open country Avith scattered

bushes, which Mr. Darwin confirms. Mr. Bishop also informs me that he met with
this Hawk in the greatest abundance upon those vast plains of South America
known as the Pampas, in which no trees except the ombu are found, and that it

there nests exclusively on the tops of low bushes hardly more than a foot or two
from the ground. The bird is not at all shy, like most Hawks, but is easily ap-
proached so nearly as to be readily recognized.

Mr. Bridges states, in the Proceedings of the London Zoological Society (1843,

p. 109), that the H. femoralis is trained in some parts of South America for the
pursuit of smaller gallinaceous birds, and that it is highly esteemed by the Chilian

falconers. It very soon becomes quite docile, and will even follow its master within
a few weeks of its capture.

I am indebted to my esteemed friend, Mr. Nathaniel H. Bishop, of Medford,
Massachusetts,— a young and enthusiastic naturalist, Avhose zeal in the study of
natural history prompted him, alone, unaided, and at the risk of his life, to explore

the arid plains of South America, while yet a mere lad in jears and stature, though
his observations there exhibit the close and careful study of maturer years,— for two
fine specimens of the eggs of this Hawk. They were obtained by him in the midst
of the Pampas. The nest contained but these two, and was built on the top of a

low bush or stunted tree, hardly two feet from the ground. It was constructed,

with some pains and elaboration, of withered grasses and dry leaves.

The eggs in my possession measure, one 111 inches in length by H| inches in

breadth, the other Iff inches by If. This does not materially vary from the measure-

ment given by Darwin. The ground color of the egg is Avhite. This, however, is so

thicldy and so generally studded with fine brown markings, that the white ground
to the eye has a rusty appearance, and its real hue is hardly distinguishable. Over
the entire surface of the egg is distributed an infinite number of fine dottings, of a

color most nearly approaching a raw terra-sienna brown. Over this again are larger

blotches, lines, and splashes of a handsome shade of Vandyke-brown. In the egg

represented in the plate (Plate 3, fig. 22), these larger markings are much more
frequent than in the other specimen, and produce quite a fine effect. The latter

specimen is chiefly marked with the finer rusty dottings, but with only a few

blotches of Vandyke-brown. It has, in consequence, a more dingy and less pleas-

ing effect.
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TINNUNCULUS SPARVERIUS.

Falco sparverius, Linn. Syst. Nat. I, 1766, 128.

" " WiLS. Am. Orn. II, 1810, pi. xvi, fig. 1, and IV, pi. xxxii, fig. 2.

BoNAP. Syn. 1828, p. 27.

" " Rich. & Swains. F. B. A. II, 1831, 31.

« " NuTTALL, Manual, I, 1832, 58.

" " AuD. Orn. Biog. II, 1835, 246 ; V, 370, pi. cxlii.

" Syn. 1839, p. 17.

" " " Birds of Am. I, 1840, 90, pi. xxii.

De Kay, Nat. Hist. New York, I, 1844, 16, pi. vii, fig. 16.

Falco (lominicensis, Gm. Syst. Nat. I, 1788, 285.

Cerchneis sparverius, Bonap. Geog. and Comp. List, 1838, p. 5.

Falco gracilis, Sw. Cab. Cyc. 1838, p. 281.

Falco cinnamominus, Sw. Cab. Cyc. 1838, p. 281.

Falco isabellinus, " " " " "

Tinnunculus sparverius, Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 92.

"
^

" " Zoology of U. S. Naval Astronomical Expedition, II, 1855, 176.

VuLG. — The Sparrow-Haick. Little Rusty-Crowned Falcon. Little Falcon. Emerillon de

St. Domingue. Little Hawk. Emerillon de Cayenne.

This species is one of the most Aviclely distributed of North American birds, hav-

ing been met with from latitude 50° north to the most extreme southern point of

South America. Captain King found it at Point Famine in the Straits of Magellan.

Sir John Richardson speaks of it as abundant on the banks of the Saskatchewan, in

the neighborhood of the Carlton House. Darwin obtained it in Patagonia and

Peru. Macleay, Lembeye, De Sagra, and Gundlach give it as a Cuban bird, the last

of whom informs me that it breeds there. Mr. Pease obtained it in Mexico, Lieu-

tenant Giliiss in Chile ; Dr. Gambel found it abundant throughout California, as also

did Mr. Audubon on the Yellowstone, in the Northwest Territory (now Nebraska).

This Hawk probably breeds throughout North America, from Hudson's Bay to Mex-

ico, and from Maine to California, though it is rare in the New England States. It

constructs no nest, but makes use of holloAv trees, the deserted hole of a woodpecker,

or even an old crow's-nest. Its eggs ai'e usually as many as five in number, and

Mr. Audubon once even met with seven in a single nest. The ground of the eggs

is usually a dark cream-color or a light buff. In their markings they vary con-

siderably. Five from a nest in Maryland were covered throughout the entire sur-

face with small blotches and dottings of a light brown, at times confluent, and,

except in a suigle instance, not more frequent at the larger end than the smaller.

Others, the contents of a nest obtained by Mr. Audubon in the Northwest Territory,

had a ground color of a light buff", nearly tmspotted, except at the larger end, with

only a few large blotches and splashes of a deep chocolate. In others, interspersed

with the light-brown markings are a few of a much deeper shade. In some, the

eggs are covered witli fine markings of bufl", nearly uniform in size and color ; and

others again are marked with lines and bolder dashes of brown, of a distinctly

reddish shade, over their entire surface, and often so thickly as nearly to con-
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ceal the ground. The eggs are nearly spherical. Their average length is lA
iuches by a breadth of l^. They are not subject to much variation either in
size or shape.

Since the preceding pages were printed, I have received from an attentive corre-
spondent, Mr. Archibald Hopkins, the sou of President Hopkins of Williams
College, the egg represented in Plate II, fig. 15 «. It was obtained in the neigh-
borhood of WiUiamstown, Mass., and is interesting, both as showing that this
Hawk, though rare in Massachusetts, does breed in certain parts of that State, and
also on account of its well-defined markings, and the unusual depth and distinct-
ness of their colors.

ACCIPITRIN.!!.

ASTUR ATRICAPILLUS.

Falco atricapillus, Wilson, Am. Orn. VI, 1812, 80, pi. lii, ficr. 3.
" " NuTTALL, Manual, I, 1832, 85.

Aslur atricapillus, Jardine & Selby, Illust. Orn. 1825, pi. cxxi.
" " BoNAP. Geog. and Comp. List, 1838, p. 5.

Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 93.

Falco regalis, Temm. PI. Col. 1827, tab. 495.

Falco palumbarius, Bonap. Syn. 1828, p. 28.

AuD. Orn. Biog. II, 1835, 241, pis. cxii and x.xxvi.

A ccipiler palumbarius, Rich. & Swains. F. B. A. II, 1831, 39.

Dcedalion pictum, Less. Traite d'Orn. I, 1831, 67.

Astur palumbarius, Aud. Syn. 1839, p. 18.

" Birds of Am. I, 1840, 95, pi. xxiii.

VuLG.— The GosTiaiek. American Goshawk. Ash-colored Hawk. Black-cap Hawk. Au.
tour Royal-

ly regard to the distribution of the American Goshawk, much remains to be
learned. It has nowhere been ascertained to be at any time common, and is only
known to breed in the extreme northern parts of the United States. Dr. Gambel
did not meet with it in California. The only known instance, at the time of my
writing, of its occurrence near the Pacific coast, is that of a specimen in Dr. Suckley's
collection, from the Columbia River,^ and another from Steilacoom, Puget's Sound.
It is chiefly found m the United States in winter. Sir John Richardson obtained
a few specimens in the fur regions, and it appears to be not uncommon in New
BrunsAvick, Nova Scotia,- Maine, Northern New York, Ohio, and even Pennsyl-

» Since the above was in type, I have learned from my friend, Mr. Cassin, that six specimens of the
Astur atricapillus have been brought in the Government collections made by the Pacific Railroad Survey
parties. These were collected by Dr. Suckley, in Washington Territory, or by Dr. J. G. Cooper, at
Shoalwater Bay.

2 While these sheets are passing through the press, Professor Baird has favored me with a list of the

3
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vania. Our only knowledge of its nest is derived from Mr. Audubon, who observed

these Hawks in the Great Pine Forest of Pennsylvania, and on the banks of the

Niagara River, near the Falls.' He describes it as placed on the branches of a tree,

and near the trunk. This nest was one of great size, and resembled that of a Crow
in the manner of its construction, but was much flatter. It was made of withered

twigs and coarse grass, with a lining of fibrous strips of plants resembling hemp.

Another, found by Mr. Audubon, in the month of April, contained three eggs ready

to be hatched. In another, the number was four. The only specimen of this egg

that 1 have ever seen was one from Northern Ohio, near Cleveland. Its measure-

ments are 2iV by Irf inches. In its shape, it is nearly spherical; its surface is

rough and granulated; its ground color is a soiled white with a hardly perceptible

shade of bluish. It is marked u-regularly vsdth large but quite faint blotches of drab

and yellowish-broAvn.

ACCIPITER FUSCUS.

Falco fuscus, Gmelin, Syst. Nat. I, 1788, 280.
" " BoNAP. Syn. App. 1828, p. 433.

" AuD. Orn. Biog. IV, 1838, 522, pi. ccclxxlv.

Falco dubius, Gmelin, Syst. Nat. I, 1788, 281.

Accipiter striatus, Vieill. Ois. Am. Sept. I, 1807, 42.

Falco velox, Wils. Am. Orn. V, 1812, 116.

" NuTTALL, Manual, I, 1832, 87.

" BoNAP. Syn. 1838, p. 29.

Falco pennsyhanicus, Wils. Am. Orn. VI, 1812, 13.

Sparvius lineatus, Vieill. Encyc. Meth. Ill, 1823, 1266.

Accipiter fringilloides, Vig. Zool. Jour. Ill, 1827, 434.

Accipiter pennsyhanicus. Rich. & Swain. F. B. A. II, 1831, 74.

Nisus malfini. Less. Traite, I, 1831, 58.

Accipiter fuscus, Bonap. Geog. and Comp. List, 1838, p. 5.

" " Cassin. Syn. N. A. Birds (lUust. Birds of Cal.), 1854, p. 95.

Astur fuscus, Aijd. Syn. 1839, p. 18.

" " " Birds of Am. I, 1840, 100, pi. xxv.

" " Lembeye, Av. de la Isla de Cuba, 1850, p. 16.

VuLG.— Sharp-shinned Hawk. Slate-colored Hawk. American Brown Hawk. Chicken

Hawk. Autour a Bee Sincuse. Cernicalo Morado (Cuba).

This species is one of the most common Hawks of North America, and its geo-

graphical range covers the entire continent, from Hudson's Bay to Mexico. Sir John
Richardson mentions its having been met mth as far to the north as latitude 51°.

birds of Nova Scotia, prepared by Lieutenant Bland of the Royal Engineers and Mr. John R. Willis of
Halifax. In this catalogue, the Astur atricapillus is given as a bird of that Province, migratory and
tolerably common.

1 Birds of America, (8vo,) I, 97.
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Drs. Gambel and Heermann both speak of it as abundant in California. Audubon
found it very plentiful as far north as the southern shore of the Gulf of St. Law-
rence. It has been obtained in New Mexico by Mr. McCall, in Mexico by Mr.

Pease, and in Washington Territory by Dr. Cooper and Dr. Suckley. Both Dr.

Gundlach and Lembeye give it as a Cuban species. It was not discovered in Ja-

maica by Mr. Gosse, nor am I aware that it has ever been detected south of Mexico.

It has been ascertained, from my o-mi observations as well as those of others, to

breed in Massachusetts, New Jersey, Wisconsin, California, and Pennsylvania, and
it probably does so in the intervening States and Territories, and indeed ui aU, ex-

cept perhaps the most southern.

Neither Mr. WUson nor Mr. NuttaU was so fortunate as ever to find the nest of

this bird. Mr. Audubon speaks of having met with three, and all in different situa-

tions. One was in a hole in a rock, on the banks of the Ohio Eiver ; another was

in the hollow of a broken branch, near Louisville, Ky., and the third in the forks

of a low oak, near Henderson, Ky. In the first case, the nest was slight and simply

constructed of a few sticks and some grasses, carelessly interwoven, and about two

feet from the entrance of the hole. In the second instance there was no nest

whatever ; but in the thu'd, the birds were eng-aged in the construction of an

elaborate nest. The number of the eggs Avas four in one instance, and five in

another. He describes them as almost equally rounded at both ends, though

somewhat elongated^ their ground color white, with a livid tinge, but scarcely dis-

cernible amid the numerous markings and blotches of reddish-chocolate with which

they were irregularly covered. In a nest, which was large and elaborately con-

structed of sticks, and contained five eggs, found by Dr. H. E.. Storer in Concord,

Mass., there was a single egg Avhicli nearly corresponds with this description. It

is, however, the only one among fifteen specimens which I have seen that at aU.

agrees with it. This specimen is a little more than usually elongate, and its groimd

color, which is a purpHsh white, is nearly concealed by its blotches of various shades

of sepia-brown. This egg is represented on Plate V, fig. 54. In every other instance,

the egg is very nearly spherical, the groimd color white, and beautifully marked

with large confluent blotches of sepia, varying in depth from a qviite light to a very

dark shade. In one, these confluent markings form a broad belt around the centre

of the egg. In others, they are chiefly distributed about one end. The contrast

between the white ground and the dark confluent dashes of brown is very beautiful,

and, except in size, the eggs of this bird bear a marked resemblance to those of the

Sparrow-hawk of Europe. In a few instances, the brown markings have a purplish

and reddish intermixture.

In a majority of the instances va. which I have knovATi of the existence of the nest

of this Hawk, it has been constructed in trees. It is usually large in proportion to

the size of the bu'd, and its materials are somewhat elaborately put together ; it is

composed chiefly of large sticks and twigs, and the whole platform is covered with

a thm luiing of dry leaves, mosses, grass, &c. Mr. John Krider of Philadelphia met

with a nest in New Jersey, in the vicinity of that city, which was built on the edge

of a high rock. "Where such opportimities are afforded, this Hawk is often known

to frequent similar situations ; but its nest is more usually found ui trees.
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The eggs represented on Plate III, figs. 23 and 24, are the move common varieties.

Figs. 23 and 54 (Plate V) were from the same nest, and obtained by Dr. H. E..

Storer in Concord, Mass. The egg copied in fig. 24 was obtamed in New Jersey by

Mr. John Krider, of PhiladeliDhia.

ACCIPITER COOPEEIl.

Falco cooperii, Bonap. Syn. 1828, App. p. 433.

" " " Am. Orn. II, 1828, p. 1.

Astur cooperii, Bonap. Geog. and Comp. List, 1838, p. 5.

" " AuD. Syn. 1839, p. 18.

« " " Birds of Am. I, 1840, 98, pi. xxiv.

« " Lembeye, Av. de la Isla de Cuba, 1850, p. 17.

Falco stanleyii, Aud. Orn. Biog. I, 1834, 186, pi. xx.wi.

" " " " " II, 1835, 245, pi. cxli.

Accipiter cooperii, Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 96.

VuLG. — Cooper''s Hawk. Stanley Haivk. Hen-Hawk. Azor Americano (Cuba).

Cooper's Hawk is quite common throughout the United States, but probably does

not extend its migrations much, if at all, beyond the limits of the Union. It is es-

pecially abundant in the Middle States, and particularly so along the banks of the

Potomac River. I have received reliable information of its breeding in Vermont,

Massachusetts, Ohio, Maryland, Virginia, and South Carolina. It undoubtedly nests

in all the intervening States. Lembeye and Dr. Gundlach give it as a resident

of Cuba, and although it has not yet been ascertained to rear its young in that

island, such is probably the case. Mr. Gosse did not meet with the Cooper's Hawk
in Jamaica. Drs. Gambel and Heermann found it very abundant throughout Cali-

fornia. Lieutenant Trowbridge obtained several near San Francisco, and Dr. Cooper

others in Washington Territory.'

My specimens of its eggs from South Carolina were obtained by Messrs. A. D.^

and M. A. Curtis, Jr., the sons of Rev. M. A. Curtis, of Society Hill, in that

State. Mr. Curtis, Sen. has kindly furnished me with the following description of

its nest : — " The nest of the Cooper's Hawk was built in the triple fork of a tall

black gum (Ni/ssa midtifiora), near the top of the tree, which stood in a swamp.

The nest was formed of a layer of small sticks, i to -^ inch in diameter. Its external

diameter varied from 1^ to 2 feet. This layer was f inch in thickness, with only

* More recent investigations show this Hawk to be abundant in Texas and New Mexico. The Gov-

ernment Survey parties have obtained numerous specimens in both regions.

- Since the above was prepared for the press, Mr. A. D. Curtis, to whose kindness I am chiefly in-

debted for a certain identification of the egg of this Hawk, has been taken from the field in which he

had already given so much promise of future distinction, by an early death. The writer cannot omit the

occasion to pay the passing tribute of his regard for that which Mr. Curtis had, thus young, contributed

to the cause of scientific research, and of his regret for the loss of the rich promise the future seemed

to hold out, from his interest, zeal, and intelligent investigation in natural science.
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a slight depression in the centre, hardly enough to keep the eggs from rolling out.

A few thin pieces of pine bark formed the bed for the eggs."

Another nest, obtained in Randolph, Vt. by Charles S. Paine, Esq., is thus de-

scribed by him in a letter :— " The nest was built of hemlock twigs, and lined with

small, thin pieces of hemlock bark, such as hang loosely on the tree. The Hawk,
when the nest was approached, did not whistle, as some others of that family do,

but uttered a cry of Ge ! ge ! ge ! ge ! This was repeated several times with great

rapidity, by both male and female."

The average size of the eggs of this bird is lyf by Irr inches. The color is

usually a uniform dull white, but occasionally tinged with a slight bluish shade.

They are nearly spherical, though less so than the eggs of several species, and are

equal at either end. Their surface is slightly granulated. The number of the eggs

varies from three to four, though occasionally there are five in a nest. The egg

figured is from South Carolina, and from the nest above mentioned.

BrTEONIN^E.

BUTEO BOREALIS.

Falco borealis, Gmelin, Syst. Nat. I, 17S8, p. 266.

WiLs. Am. Om. VI, 1808, pi. lii, fig. 1.

Rich. & Swains. F. B. A. II, 1831, 50.

AuD. Orn. Biog. I, 1832, 265 ; V, 378, pi. li.

" NuTTALL, Manual, I, 1832, 102.

Falco leverianus, Gmelin, Syst. Nat. I, 1788, 266.

WiLS. Am. Orn. Biog. VI, 1812, 78, pi. lii, fig. 2.

Falco jamaicensis, Gmelin, Syst. Nat. I, 1788, 266.

Falco aquilinus, Baktram, Trav. 1791, p. 290.

Buteo ferruginicaudus, Vieill. Ois. d'Am. Sept. I, 1807, 32.

Accipiter rnficaudus,
" " " " " 47.

Buteo fulvus, Vieill. Nouv. Diet. 1816, IV, 472.

Buteo americanus, Vieill. Nouv. Diet. 1816, IV, 477.

Buteo borealis, Bonap. Geog. and Comp. List, 1838, p. 3.

AuD. Syn. 1839, p. 6.

«' » " Birds of Am. I, 1810, 32, pi. vii.

" " Gosse, Birds of Jamaica, 1847, p. 11.

" " Lembeye, Av. de la Isla de Cuba, 1850, p. 18.

" " Cassin, Syn. N. A. Birds (lilust. BirdsofCal.), 1854, p. 97.

VtJLG. — The Red-tailed Haick. Red-tailed Buzzard. American Buzzard. While-breasted

Hawk. Great Eagle Hawk. The Hen-Haieh Gavilan Coli-rojo (Cuba).

The Red-tailed Hawk of the Atlantic States is another of the Raptorial family

that appears to be very widely distributed throughout the North American conti-

nent. According to Richardson, it is rather common in the fur countries, which it
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visits in summer, and where also it occasionally breeds. Mr. Gosse states that it is

the most common bii-d of this family in Jamaica, of which island it is a resident,

and where, though he never met with its nest himself, he was assiu-ed by others

that it does breed.' Mr. Lembeye and Dr. Gundlach both include it in their lists of

the birds of Cuba, and the latter also marks it as breeding in that island. It has

been observed in Florida, Mississippi, Ohio, and "Wisconsin, and is not uncommon

in all the New England States, where it is resident throughout the year. In the

Southern States it is most abundant m the winter months.

Some doubts have prevailed whether this, or a distinct but closely identical species,

is found on the Pacific coast, and it now seems quite probable that the Buteo borealis

is not found there.~ A species quite abundant in California has, untU recently,

been supposed to be the Buteo sioainsoni. Mr. Cassin, Dr. Heermann, Dr. Gambel,

Dr. Trudeau, and others, have taken this Western variety to be that species. The

examination of three undoubted specimens of the veritable B. swainsoni first mduced

Mr. Cassin to revise his views in respect to the Western varieties, and for a while to

regard them as exhibiting no differences but such as are consistent with a specific

identity with the borealis. To this opinion I was not quite able to subscribe. The

eeers of the Western birds had been described to me as exhibiting such constant and

well-marked variations from those of the common Red-tail, that I could not believe

them to belong to the same bird.

Soon after the publication of ]\Ir. Cassin's valuable paper upon the Falconidte of

North America,^ I expressed to him, in view of the constant difference between the

eggs of the Eastern and Western varieties, a belief that, if the eggs from the West

were those of a Red-tailed Hawk, the latter would be found to be a distinct, however

closely allied, species, and not our Eastern Red-tailed Hawk. These anticipations

have been fidly confirmed. Mr. Cassin has since satisfactorily ascertained the exist-

ence of a constancy of difiierent characters,^ which readily distinguish the Western

bird from the Avell-known species of the Atlantic coast, besides the peculiarities of

their voice and the difference of their eggs, all of which appear to be sufficiently

well marked to establish the two varieties as specifically distmct. These differences

were first noticed by Messrs. Nuttall and ToAvnsend, the former of whom described

the Western bird as a distinct species.^

*

^ " A young friend informs me that he lately knew of the nest of this Hawk, a large mass near the top

of an immense cotton-tree, into which he observed the old birds frequently go. It was at Content, in the

parish of St. Elizabeth. The gigantic dimensions of the tree rendered its summit perfectly inaccessible,

and prevented particular examination." (Gosse's Birds of Jamaica, p. 14.)

^ As it now appears to be a well-ascertained fact that the common variety of California is a different

bird from the Red-tailed Hawk of the Atlantic States, it becomes a matter of much interest to define the

limits of the two species, and to ascertain to what extent, if any, they frequent common grounds.

There is at present no reason for doubting the identity of the West-Indian bird with that of the Atlantic

States.

3 Proceedings of Philadelphia Academy, February, 1855, p. 279. Cassin's Notes on North American
Falconida;.

* Proceedings of Philadelphia Academy, Februaiy, 1856, p. 39.

5 Nuttall's Manual, I, 1840, 112.
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The Biiteo horealis constructs a large nest, composed externally of coarse sticks and

twigs, and lined with dried gi-asses, moss, and leaves, built for the most part in the

fork of a lofty tree. The eggs are usually foiu' in number.

The egg represented in Plate II, fig. 16, was obtained near Salem, Mass. It was

fully identified, the parent bird having been shot from her nest. It varies somewhat

in its shape from any of the eggs of this Hawk that I have yet met with, being

pyrifoim, and one end much more pointed than the other. It measures 2iV inches

in length by IH in breadth. Its ground color is a yellovnsh white, which is par-

tially intermixed with, rather than covered by, a large number of purplish spots and

blotches. These faint purplish markings are found in all of the eggs of this Hawk
that I have seen, but in this one are more than usually frequent. Over these pre-

vail iiTcgular collections of blotches and markings, of unequal size, of a light shade

of Dutch umber. This egg was presented me, several years since, by the Salem

Natural History Society, now known as the Essex Institute.

That given in Plate II, fig. 17, is a larger egg, measuring 2rir inches in length

by Iff in breadth. It also varies in the color of its secondary markings from any

Red-tailed Hawk's egg that I have seen. Its ground color is a yellowish white,

intermixed here and there, but sparingly, with obscure markings of a dull purplish.

0^''er the entire surface of the egg is diffused a light tone of brown, most nearly

approaching a burnt umber. If examined with a powerful magnifying-glass, this

color appears to be distributed in small granulations, prevailing over the whole egg,

but predominating at the smaller end, and only there assuming anything of the

character of blotches or confluent spots. This egg is almost an exact ovoid, and one

end is only slightly smaller than the other. It was taken in Bethel, Vermont, from

a nest which contained three young birds. When received in Boston, the chick

was alive in the egg, and upon an opening being made in the shell, several days after

it was taken, the young Hawk was quite lively, made repeatedly an audible noise,

and lived half an hour- after its premature and imnatm-al delivery.

An egg obtained in Danvers, Mass., by Augustus Fowler, Esq.,' an accui-ate and

observing ornithologist, is represented in Plate II, fig. 11 a. It is almost spheroidal

in its shape, and neither end is perceptibly smaller than the other. It measures

^ The following observations in regard to the habits of this Hawk, as noticed by Mr. Fowler, are

extracted from a letter by that gentleman, dated Danvers-Port, December 25, 1856 :
—

" This species of Hawk {Buteo horealis) usually begin to build their nests about the first of April.

They select some tall tree near the middle of the woods, the branches of which form a crotch near its

trunk. To this chosen spot the female carries a sufficient quantity of sticks for its outside, (the male

taking no very active part in the matter,) and for its inside she uses the bark from the dead branches of

the chestnut, which she beats and pecks to pieces with her bill, making it soft and pliable, or gathers the

fallen leaves of the pine, or some other soft material, which she finds conveniently, as a lining, which

is about one inch in thickness ; it is 13 inches in diameter from outside to outside, and 7 inches in

diameter on the inside, while its depth is 2i inches. The female usually lays five eggs, which arc

spherical, of a dirty-white color, and marked with large blotches of brown ; on some they cover almost

the whole egg, while others are marked mostly on the large end, and some even of the same litter are

so faintly marked as to appear almost wholly white. They are 2|- inches in length, and If inches in

diameter."
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2-rg inches in length by Ifl in breadth. Its ground color is a dull white, intermixed

with which are frequent small markings of dull purplish. Over these are numerous

large confluent blotches of a brown, of a light tone, and almost exactly conforming

with the tint known as Dutch umber. These are chiefly diffused around one end of

the eg^, covering about one half of it with a large ring of close and confluent mark-

ings. Over the rest of the egg these markings are distributed in smaller sj^ots and

dottings, of the same shade of color.

Another egg from the same nest corresponds exactly in size and shape with the

preceding, but varies greatly in its general appearance, in consequence of the almost

total absence of the Dutch-umber markings. These are few and small, and are

nearly all confined to a small portion of one end of the egg. The ground color is

also a dull white, and the markings of dull purplish which are intermixed with it

are larger, more frequent, and, in consequence of the absence of the brown, much
more conspicuous and noticeable.

Another egg of this Hawk, obtained in Danvers by Mr. S. P. Fowler, a brother of

the gentleman just referred to, again varies perceptibly in its markings. It measui'es

2t6 inches in length by Itg" in breadth. Its ground color is a dirty white, very

closely intermixed with frequent minute markings of a dull purplish, Avhich give a

dingy effect to the ground. It is blotched and marked, chiefly at the larger end,

with bold, distinct, and not confluent spots, of a greenish umber, intermixed with

darker spots of Vandyke-brown. One end of the egg is slightly larger than the

other.

Another egg, of which I have only a drawing, is very nearly spherical. Its meas-

urements are 2iV by Ixf inches, and its markings are numerous confluent blotches

of dark slaty-brown and light umber, upon a clay-colored ground.

BUTEO SWAINSONI.

Biileo vulgaris. Rich. & Swain. F. B. A. II, 1831, 47.

Buteo swainsoni, Bonap. Geog. and Comp. List, 1838, p. 3.

" " Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 98.
" " " Proceedings Phil. Acad. Feb. 1855, p. 280.

Falco huteo 1 Aud. Orn. Biog. IV, 1838, 508, pi. ccclxxii.

Buteo vulgaris ? Aud. Syn. 1839, p. 5.

" Birdsof Am. I, 1840, 30, pi. vi.

VuLG. — SwainsojCs Buzzard. The Western Buzzard. The Common Buzzard. The North-

ern Buzzard.

An egg, of which I possess only a copy, and which I am unable to represent in

the plate, was obtained in the northern part of California, by Dr. Heermann. It Avas

kmdly lent me for inspection. At the time it was obtained, it was supposed to be
well identified as the egg of this Buzzard, and but for the confusion which has since
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been found to lia^e prevailed among our ornithologists in regard to the lines of sepa-

ration between this and two other North American Hawks, elsewhere referred to more
at length, there would be no doubt, in my mind, that this paternity was unquestion-

able. As it is, I am of the opinion that it is probably rightly named. I take only the
precaution of stating that it is barely possible Dr. Heermann may have mistaken a
different hawk for a B. sivainsoni, and that it maybe found to belong to another bird.

This egg differs materially from those of B. montanus, is more pointed at the smaller

end, and is of a somewhat less capacity. The ground color is a bluish-white, and the
egg is marked at one end with blotches and spottings of a light sepia-brown. Its

measurements are 2-A inches in length, by lyf in breadth. According to Sir John
Richardson (Fauna Boreali Americana, II, 4), the B. sivainsoni arrives in the fur

countries in the middle of April, and soon afterwards begins to build its nest on a
tree, of short sticks, lining it sparingly with deer's hair. The eggs, from three to five

in number, are equal in size to those of the domestic fowl, and have a greenish-white
color, with a few large dark-brown blotches at the thick end. The one described

above was spotted at the smaller end, an accidental but by no means uncommon
occurrence in the eggs of many species. ,

The geographical distribution of this Hawk can as yet hardly be regarded as

having been well determined. Thus far the only specimens brought home by recent'

collectors have been from the region between the Yellowstone River and the Great
Salt Lake, and southward, along the eastern slope of the Rocky Mountams, to the

Staked Plains of Texas. None have been found thus far on the Pacific coast, or

east of the Mississippi River. Dr. Heermann's specimen, if really the present species,

will extend this range to the w^estward.

The egg represented in the plate was taken by Dr. James Trudeau near Saline,

Arkansas, who assured me that he identified it with its parent. It differs from Dr.

Heermann's specimen in size, and in the absence of distinct spottings. It varies also

from the descriptions gi-\-en of the egg by Richardson and Swainson.

I have also a drawing of an egg taken by Dr. Trudeau in Western Louisiana, and

supposed by him to be an egg of this HaAvk. They present no unusual variations,

the prmcipal being in the depth of the secondary coloring. They are each of an

extremely well marked o^al shape, approaching a spheroidal. The Arkansas egg

measures 2-r6 inches in length by IH inches in breadth. The measurement of that

from Louisiana is 2A inches by Itt, being a little more oblong and less spheroidal.

The ground color of both is white, and each is sparingly spotted and blotched with

markings of light umber-brown and a purplish-slate. In the specimen from Saline,

these markings are fainter, and the shades of color less distinctly traced.

Since the above was prepared for publication, I have recei'^-ed from Mr. Krider of

Philadelphia an egg of the B. sivainsoni, which I have substituted in the plate for

the egg given me by Dr. Trudeau, and mentioned above. It was obtained by Dr.

Heermann, in California, and by his permission was forwarded at the last moment
in which it could be made available for the present work. Its size is almost ex-

actly that of the one from Saline ; its shape and general appearance are the same,

except that it is more distinctly marked Avith secondary colors. This egg may be

4
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described as 2A inches in length by IM in breadth ; its ground is a yellowish-white

or cream-color ; sub-markings of a purplish-gray occur ; over the entire egg, in scat-

tered, irregular patches, are spots and blotches of a very light tone of umber-brown,

but these are nowhere coniluent or frequent in number. Traces of these markings

exist" in the Arkansas specimen, but so faintly, that they would, unless looked for

carefully, be mistaken for accidental discolorations. In regard to its exact locality,

or the circumstances attending its discovery, I am unable at present to add anything.

BUTEO MOIfTANUS.

Falco hitco, AiTD. Orn. Biog. IV, 1838, 508, pi. ccclxxii.

Biiteo vulgaris 1 Aud. Syn. 1839, p. 5.

" " Birds of America, I, 1840, 30, pi. vi .'

Biitco moniana, Nuttall, Manual, I, 1840, 112.

Biiteo swainsoni, Cassin, Syn. N. A. Birds (lUust. Birds of Cal.), 1854, p. 98.

BiUeo horealis, Cassin, Notes on N. A. Falconids,— Proc. Piiil. Acad. Feb. 1855, p. 279.

BiUeo montanus, Cassin, Proc. Phil. Acad. Feb. 1856, p. 39.

VuLG. — The Western Buzzard. The Western Red-tailed Hawk. White-throated Buzzard.

Three separate species of North American Hawks, having a more or less close

resemblance, have been confounded one with the other. At least their specific

distinctness has not until very recently been well ascertained. These, as has been

already stated, are the common Red-tailed Hawk (Bufeo horealis) of the Atlantic

States, Swainson's Buzzard (Buteo swainsoni, Bonap.), and the Western Eed-tailed

Hawk (Buteo montanus). The last named has only recently had its claims to be

received as a distinct species duly recognized. The obscurity which has rested

over these claims of the Western Red-tail to be regarded as specifically distinct,

has at last yielded to the results of Mr. Cassin's diligent investigations ; and the

uncertainties which have hitherto pre^'ailed may now be considered as having

been entirely removed by the satisfactory paper of that naturalist. A brief review

of the history of these gradual steps towards our present knowledge may not be

inappropriate in this connection.

The common Red-tailed Hawk of the Atlantic States was known to the earliest

American naturalists. Its distinguishing characters have always been regarded as

well defined, and the species has been well known to all American ornithologists.

The bird now received as a good species, under the name of Swainson's Buzzard,

was first described in Richardson and Swainson's Fauna Boreali-Americana, as iden-

tical with the Common Buzzard [Buteo vulgaris) of Europe.^ It is there spoken

of as quite a common bird in the fur countries. This species was first claimed

1 In the same work, Mr. Swainson described, as the female of this species, a bird which is not identi-

cal with it, but is probably a female B. montanus in an immature plumage.
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as new, and a distinct one from the B. vulgaris, by Bonaparte (Geog. and Conip.

List, p. 3), who named it Buteo swainsoni, in honor of Mr. Swainson, who was
the first to describe it. The third species, Buteo montanus, or ^yestern Eed-tail,

was first given as a distinct bird by Mr. Nuttall; but its claims to this distinc-

tion have remained unrecognized until very recently. Mr. Audubon, in each of his

several works, has regarded Swainson's Buzzard as identical with the European,
and has even added to the prevailing confusion, by figuring, in his representation of

it, the young of a difiierent species, probably B. montanus. Subsequently, Mr. Cassin,

in the carefully prepared Synopsis accompanying his Illustrations of the Birds of

California and Texas, classed both the Western varieties under the single name of

Buteo swainsoni. Afterwards, in his paper on the Falconidce of North America,

published in the Proceedings of the Philadelphia Academy of Natural Sciences,

February, 1855, Mr. Cassin recognized B. swainsoni by its true specific characters,

having then for the first time seen three undoubted specimens of that bird in the

collection made by Mr. Kreutzfeldt, of Lieutenant Beckwith's party. Referring to

Buteo boreaUs, in the same paper, he did not regard it as specifically distinct from

the Western variety. He says :
—

" In the comparison of numerous specimens of adults and young, from various

localities in Western North America, with others obtained in the vicinity of Phila-

delphia, I have failed to detect any difierences not consistent with specific identity.

There is in some specimens a greater extent of the broAvn color on the breast, and a

deeper shade of rufous on the abdomen and tibise, than are usual in Eastern speci-

mens; but I have found no character in the Western bird that I have not seen at

some time in the other."

Mr. Cassin's attention having been called to the fact that the eggs of the Eastern

and Western species present constant and well-marked diff"erences, in another paper,

published in the Proceedings of the Philadelphia Academy of Natui-al Sciences,

February, 1856, he referred the Western variety to Mr. Nuttall's Buteo montanus,

as given in the 1840 edition of his Manual of the Ornithology of the United States.

In this last paper he says :
—

" On examination of not less than twenty specimens of this bird, from various

localities in the Western countries of North America, I have found the characters

constantly present which distinguish it from the Buteo borealis, as pointed out in

my Birds of California and Texas, p. 98. The voice of this species is represented

by several of the late naturalists who have visited California as quite peculiar, and

I am assured by my friend. Dr. Thomas M. Brewer, of Boston, that the egg is entirely

different from that of B. borealis. Though nearly related to that species, it is very

probably entitled to be regarded as distinct, for which purpose Mr. Nuttall's name,

as above given, is proper."

In regard to the range of the bird, we have yet to leam with certainty the extent

of its general distribution. It appears to be of very common occurrence in and about

California, being brought in nearly every collection from tliat part of the country.

It also occurs among the birds obtained by Drs. Suckley and Cooper in Washing-

ton Territory. Dr. Townsend procured several specimens in the Rocky Moimtains.
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It is probable that it is distributed throughout the greater part of North America

west of the Mississippi, and we may yet hear of stray individuals on the eastern side

of that river.

Two eggs belonging to a bird of this species Avere obtained by Mr. Samuels near

Petaluma, California, in 1856, one of which is represented in Plate I, fig. 6. This egg

measures 2-re inches in length, by l^i inches in its greatest breadth. The shape of

the egg is an almost exact ovoid, slightly tending to a spheroid, one end being hardly

jDerceptibly larger than the other. Its ground color is a very light buff, the spot-

tings and markings giving to it the effect of a yellowish-white. The egg is marked

over the entu-e surface with blotches, dashes, and lines of a light tint of a brown

tending to Vandyke. These are mixed with markings of a lighter purplish-brown.

The markings, of both shades, are chiefly oblong m shape, and run Avith the length

of the egg. They bear no resemblance to any eggs of the B. horealis that I have ever

seen, and are also quite unlike those of any other Hawk, so far as I am aware.

The nest was discovered by Mr. Samuels, not far from Petaluma, California, close

to the Mission House, near Petaluma Flat. It was built on the top of a large ever-

green oak, at least seventy feet from the ground, and was constructed entirely of

large, coarse sticks, lined with a few stray feathers. The eggs were two in number,

and had been set upon a short time. The male bird was shot as it flew from the

nest, which was so hidden by the thick branches that it Avould have escaped detection.

BUTEO LINEATUS.

Fdico lineatus, Gmelin, Syst. Nat. I, 1788, 268.

WiLS. Am. Orn. VI, 1812, 86, pi. liii, fig. 3.

AuD. Orn. Biog. I, 1832, 296 ; V, 380, pis. Ivi and Ixxi.

" " De Kay, Nat. Hist. New York, 1844, pi. vi, fig. 13.

Falco hyemalis, Gmelin, Syst. Nat. I, 1788, 268.

" WiLs. Am. Orn. IV, 1812, 73.
" " BoNAP. Syn. 1828, p. 33.
" " NuTTALL, Manual, I, 1832, 106.

AuD. Orn. Biog. I, 1832, 364.

Falco buteoides, Nuttall, Manual, I, 1832, 100.

Buteo hyemalis, Bonap. Geog. and Comp. List, 1838, p. 3.

Buteo lineatus, Avo. Syn. 1839, p. 7.

" " " Birdsof America, I, 1840, 40, pi. ix.

« " Cassin, Syn. N. A. Birds (lUust. Birds of Cal.), 1854, p. 99.

VuLG. — The Red-shouldered Hawk. The Winter Hawk. Winter Falcon. Hen-Hawk.
Chicken-Hawk.

The northern limits of this common species have not been well ascertained. In
some cases they have been incorrectly stated.' Mr. Nuttall supposed it to be re-

' Mr. Audubon was, in his first issues, disposed to make two distinct species, based upon the mature
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stricted to the Middle States, and says that it is never found in Massachusetts.

Tliis is quite a mistake. It is not only not uncommon in that State, but has been
ascertained to breed there, and is also found abundantly throughout the year. It

also undoubtedly breeds still farther to the north, as young birds visit the vicinity of

Boston at certain seasons, evidently from a more northern quarter. According to the

late Rev. Zadock Thompson, of Burlington, whose authority is unquestionable, it breeds

throughout Vermont. It is therefore quite probable that this Hawk may be found
in every part of the United States,^ except where it is replaced by the "Western variety,

Buteo elegans. It has been observed in Oregon. Dr. Gambel speaks of it as " com-
mon," and Dr. lieermann as " abundant," in California ; but it is quite probable they

referred to a bird now considered a distinct species. It breeds abundantly through-
out South Carolina, where, I am assured by Rev. Dr. Bachman, of Charleston, it

is much the most common Hawk, and it is equally frequent throughout Florida.

It is not given by Dr. Gundlach as a bird of Cuba, nor by Mr. Gosse as a bird

of Jamaica. It was not met with by Sir John Richardson in the Arctic reaions.

Vermont and Oregon, or about latitude 45°, appear to be the most northern limits

to which it has been positively traced.^

This Hawk constructs a large nest, resembling that of the Crow, m the forked

branches of a high tree. It is composed externally of sticks, and is lined with moss
and soft leaves. The eggs are four in. number, occasionally three or two. When
the nest is approached, the bird utters loud, frequent, and peculiar cries of alaim
and resentment, not unlike Kee-o6 ! rapidly repeated, but makes no attempt at resist-

ance. They will return year after year to the same nest, even when it has been robbed
the previous season.

The eggs of this bird vary remarkably in size and ground color, and also in the

frequency of the secondary markings. In the shape of the eggs and the color of

the markings there is no essential variation that I am aware of Their difference in

length is sometunes as great as one fifth of an inch, and in breadth one sixth of an
mch. I have in my possession the copy of a drawing by Mr. Audubon, of what must
be a not very common variety ; at least I have never met with the light blue of

the ground there represented, and which is also spoken of by Mr. Thompson, in his

and the immature plumage of this bird. He even went so flir as to assign to these supposed distinct spe-

cies very different habits, cries, and geographical distribution. The mature bird {linealus) is represented

as a Southern species, stopped by the Middle States ; the immature (hyemaKs), as a Northern bird, visiting

the United States only in winter. Even in his later work, in which he recognizes their identity, he per-

sists in still assigning them certain imaginary diversities. Sir William Jardine, in some notes to his

edition of Wilson's Ornithology, goes a step farther in error, and makes these imaginary differences of
habit not only specific, but generic, allying the hyemalls with the Harriers {Circi), and the linealus with

the Asturs !

^ Mr. Cassin (Proceedings of Philadelphia Academy, Feb. 1855, p. 281) describes as a distinct species

B. elegans, the variety which has probably been taken, on the Western coast, for the Eed-shouldered
Hawk of the Eastern States.

' Since the above was written, I have seen a list of the birds of Nova Scotia, prepared by Lieutenant

Bland (Royal Engineers), in which I am not surprised to find Buleo liiieatus marked as a common and
migratory species in that Province.
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descriptions of the birds of Vermont.' Two eggs from New Jersey, measuring 2-rg

inches in length, by \\-q in breadth, have a brownish-white ground, marked Avith

large blotches of yellowish umber, chiefly around the larger end, Avhere they form a

confluent ring. One of these is represented in Plate III, fig. 25. Two others, from

a nest in Massachusetts, exhibit the following measurements : 2t^ by lyf, and 2-rs by

1t6 inclies. One of these has a dirty-white ground, with large, irregular blotches

of umber and sienna brown, mingled confusedly together, of different shades, and

nearly covering the Avhole surface. The other is nearly unspotted, has the lighter

brown markmgs of the preceding, which are not well defined, and are diffused over

about one half of its surface. The groimd color is more distinctly white, but with

no bluish shade. Two others belonging to this species, obtained in Milton, Mass.

by Mr. E. Samuels, and identified by securing the parent bird, may be thus described.

One measures 2t6 by 1x1 inches ; the ground color is a dirty white, and is marked

with large blotches, lines, and dottings of umber-brown, of various shades, from quite

dark to light. The other is 2 inches by l\i-, has a bluish-white ground, and is

only marked by a number of very faint blotches of yellowish-browai and a slate-drab.

Except in their shape, which is an oval spheroid, slightly pointed at one end, these

bear but very slight resemblance to each other, though taken at the same time from

one nest. Two more from Cheraw, S. C, also found in one nest, vary even more
than these. One is 2 by Ir? inches ; the ground color is a dull, soiled Avhite, marked
chiefly at the larger end with bold, distinct blotches of deep umber-brown. The
other measures 2tV by IrV inches; the ground color is a light slate-drab, with

hardly any markings, except some ill-defined blotches of the same color as the

ground, but of a deeper shade. There is also a slight variation in their shape, the

latter being more oblong.
'

1 History of Vermont, Natural, Civil, and Statistical, by Zadock Thompson, (Burlington (Vt.), 1842,)

p. 60.
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BUTEO PENNSTLVANICUS.

Falco latissimus, Wils. Am. Orii. VI, 1812, 92.

Falco pennsyhanicus, Wils. Am. Orn. VI, 1812, 92, earlier copies.
" " BoNAP. Syn. 1828, p. 29.
" " Ntjttall, Manual, I, 1832, 105.
" " AuD. Orn. Biog. I, 1832, 461 ; V, 377, pi. xci.

" " De Kay, Nat. Hist. New York, 1844, pi. v, fig. 2.

Sparvius platypterus, Vieill. Encyc. Meth. Ill, 1823, 1273.

Falco wihonii, Bonap. Jour. Acad. Phila. Ill, 1824, 348.

Buteo pennsyloanicus, Bonap. Geog. and Comp. List, 1838, p. 3.

" " Add. Synopsis, 1839, p. 6.

" " " Birds of Am. I, 1840, 43, pi. x.

" " Cassin, Syn. N. A. Birds (lUust. Birds of Cal.), 1854, p. 100.

Buteo latissimus, Lembeye, Av. de la Isla de Cuba, 1850, p. 19.

VuLG. — The Broad-winged Haxck. Falcon de Monte (Cuba).

This bird appears to be nowbere a very common species, with perhaps the excep-

tion of the peninsula of Florida, and not to have a very extended range. It has not

been found in the fiir regions, nor, so far as I am aware, upon any portion of the

Pacific coast, nor yet in New Mexico, Texas, or Mexico. In Cuba, Dr. Gundlach
informs me, it is a resident species, and breeds in the island, which Mr. Lembeye
also confirms. Yet Mr. Gosse did not observe it ia Jamaica, nor do I know that it

has been obtained either ui Central or South America. It is occasionally found in

Massachusetts, where it undoubtedly breeds.^ The late Professor Adams of Amherst
met with it nesting near Middlebury, Vermont, some years since. It tlierefore prob-

ably occurs throughout New England, and, it is quite possible, in aU the Atlantic

States also. Dr. Hay mentions it as common in Wisconsin, but this does not corre-

spond with the information I have from other naturalists in that State. Mr. Audubon
speaks of this Hawk as rare in Louisiana, and as only occasionally found in that State

in severe winters ; but as by no means rare ia Vhginia, Maryland, and the States

eastward. Nests of this species have been observed in Vermont, New Jersey, Penn-

sylvania, and Florida. Beyond these data I have no certain information ia regard

to its distribution.

The nest fomid by Mr. Audubon was about the size of that of the Crow, and was

placed ia the larger branches of a tree, near the trunk. It was composed externally

of dry sticks and briers; internally, of small roots, and lined with numerous large

feathers. The nest found by Professor Adams, now in the museum of Middlebury

College, Vermont, was quite large, when we consider the size of the Hawk, and was

coarsely constructed of sticks, and lined only Avith fibrous roots and fine grass. In

tins iastance the eggs were three. This, I am inclined to beheve, is the more usual

number ; Mr. Audubon, however, gives it as four or five.

' Since the above was in type, I have seen an egg belonging to Mr. Archibald Hopkins, and obtained

in Williamstown, Mass., which is undoubtedly one of this species.
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Three eggs in my cabinet, from Pennsylvania, Vermont, and New Jersey, exhibit

the following measurements : 2t6 by ItV ; lit by liV ; and Hf by l-rg- inches. In

the first of these, the ground color is a grayish or dirty white, with a slightly silvery

shade, and is nearly covered by large and irregular markings of faint purplish-brown,

and dull shadings of a lighter brown. The specimen described Avas given me by

Dr. James Trudeau as undoubted. In both the others, the ground color is distinctly

white, and they are marked over the entire surface with irregular clusters of blotches

of a light reddish-bro-«Ti, intermixed with a few dottings and lines of a deeper shade

of broAvn, which at times almost deepen into a black.

The eggs represented in the plate are from New Jersey, Pennsylvania, and Florida.

For the first of these (Plate I, fig. 8) I am indebted to jNIr. John Krider, of Phila-

delphia, who has several times met with nests of this Hawk in New Jersey, not far

from Philadelphia. The second (Plate I, fig. 9) was given me by Dr. Trudeau, who
obtained it in Pennsylvania. The third (Plate 1, fig. 10) was obtained by one of

the recent Government expeditions in Florida, where this bird seems to be more
common than in any other part of the United States.

BUTEO CALTJRUS.

Buteo calurus, Cassin, Proc. Phil. Acad. Feb. 1855, p. 277.

VuLG. — Black Hawk. Black Red-tail.

The egg represented (Plate I, fig. 7) was obtained in California, by Mr. Emanuel

Samuels, while engaged in making collectioiis in natural history for the Boston

Society of Natural History and the Smithsonian Institution. It was fortunately

well identified Avith its parent, the male bird having been shot on its nest.

This Hawk is comparatively a new species, having been met with for the first

time by T. Charlton Henry, M. D., U. S. Army, in the vicinity of Fort Webster, New
Mexico, and described by Mr. Cassin in the Proceedings of the Academy of Natural

Sciences, Philadelphia, February, 1855, p. 277. The specimen obtained by Mr.

Samuels, with the egg, is the second that has been discovered at the present time,

so far as I am aware. In regard to its habits and specific peculiarities but little

is known,- and its geographical distribution can only be conjectured from the two

points, about a thousand miles apart, where the two representatives of this species

were obtained,— Fort Webster and Petaluma.

The nest was found by Mr. Samuels on a hill north of Petaluma, California. It

was built near the top of an evergreen oak, at the height of about sixty feet from

the ground. The nest contained two eggs at the time it was discovered, which

were just on the point of hatching. It was constructed of sticks, and was lined

with moss. Both birds were about the spot. The male bird, manifesting much more
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courage than his mate in resistance to the intruders, was shot. The female was
wounded, but escaped.

The egg of the B. calurus measures 2^-^ inches in length by l-f^ in breadth. Its

capacity is considerably less than that of the B. montanus ; its shape is a much more
oblong oval ; one end is evidently more pointed than the other. Its groimd color is

a dirty cream-white. It is covered, chiefly at the larger end, with blotches and
smaller markings of a dark shade of a brown almost exactly correspondiuo- with that

known as Vandyke-brown, with smaller markings and spottmgs of a lighter shade

of the same. The latter are distributed at intervals over its entire surface.

BUTEO INSIGNATUS.

Buleo insignatus, Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 102.

" " Illust. Birds of Cal. 1854, p. 198.

VuLG. — The Canada Buzzard. The Brown Buzzard.

In the collection of eggs obtained in California by INIr. Emanuel Samuels were two

eggs of a Hawk which he had no doubt belonged to a bird of this species. The par-

ent was shot on the nest, but escaped into a deep ravine below, and was not obtained.

As the egg is different from that of any other Hawk that I am aware of, it has been

included among the illustrations, and assigned to this bird, on the strength of Mr.

Samuels's impressions. It should be added, however, that his view of the bird was

necessarily imperfect, and he may have been mistaken in regard to it. It is pos-

sibly the egg of Buteo hairdii, perhaps a variety of B. swainsoni, or it may belong

to the B. elegans., all of which bear sufficient resemblance to the B. insic/tiahis to be

confounded Avith it, without an opportunity of closer inspection than he possessed.

The nest was on a large white-oak, over a deep ravine, on St. Antonio Creek,

near Petaluma. It was very large, was constructed of coarse sticks, and was at least

sixty feet from the ground.

In regard to the habits and the geographical distribution of this Hawk, but little

is known to naturalists. It was first described from a specimen belonging to the

Natural History Society of Montreal, and obtained in that vicinity. Specimens have

since been met with in California; but to what extent it is distributed through

the intervening country remains to be ascertained. It is not improbable that it is a

more common species on the Pacific coast, and that it is of rare and accidental

occurrence in the eastern part of the continent. Dr. Hecrmann has ascertained that

this Hawk rears its yoijng in California, where he met with both adult and young

specimens of this species.

The egg represented in the plate (Plate III, fig. 27), and which is supposed to be

that of this Hawk, measures 2^% inches in length by 1^% in breadth. Its shape is

an oblong oval, and neither end is perceptibly larger than the other. The ground

5
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color of the egg is a cream-white, but little obscured by markings or secondary col-

ors. The egg is marked, chiefly at one end, with lines, dottings, and small blotches

of a light reddish-brown. The lines with which one end of the egg is sparmgly

marbled are much darker, and are more nearly of a Vandyke-brown. The greater

portion of the egg, especially that which corresponds with the smaller end, is free

from any markings. This lias no close resemblance to any other American Hawk's

egg that I have ever met with, but most nearly approaches the egg of the Rough-

legged Falcon from Labrador. (Plate III, fig. 29.)

ARCHIBUTEO SANCTI-JOHANNIS.

Falco sancti-johannis, Gmelin, Syst. Nat. I, 1788, 273.

BoNAP. Syn. 1838, p. 32.

Falco spadiceus ? Gmelin, Syst. Nat. I, 1788, 273.

Falco novcB-terrcB, " " " " 274.

Falco niger, Wils. Am. Oni. VI, 1812, 82.

Falco lagopus, Wils. Am. Orn. V, 1812, 216, pi. Hii, figs. 1 and 2.

AuD. Orn. Biog. II, 1835, 377 ; V, 217, pi. cccc.xxii.

Buteo ater, Vieill. Nouv. Diet. IV, 1816, 482.

BiUaetes sancli-joliamns, Bonap. Geog. and Comp. List, 1838, p. 3.

Buteo lagopus^ Aud. Syn. 1839, p. 8.

" " " Birds of America, I, 1840, 46, pi. xi.

Archihiiteo sancti-johannis, Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 103.

VuLG. — The Black Hawk. Rough-legged Hawk. Rough-legged Buzzard.

This species is restricted, during the breeding season, to the more northern parts

of North America. I am not aware that it has been with entire certainty ascertained

to breed within the United States. It was found in Oregon by Mr. Townsend, where

it probably breeds. At other seasons of the year it is found nearly throughout the

whole American continent, with the exception only of the more southern portions.

It breeds from the Canadas throughout the northern parts of North America, al-

though Mr. Audubon did not meet with its nest on his visit to Labrador, which is

not a little singular, as I am assured it is quite common on that coast. I have in my
possession the drawing of an egg obtained in Labrador, for the loan of which I am
indebted to Dr. James Trudeau. It Avas said to have been taken from a nest in a

tree, and not on a cliff, the usual breeding-place of the A. lacjopus.

Of the nest of this Hawk, which must not be confounded with the next species,

from which I believe it to be quite distinct, the following account, given by Sir John
Richardson {Fauna Boreali-Americana, p. 52), is the only one I have seen. He
says :

" A pair were seen at their nest, built of sticks on a lofty tree, standing on a

low, moist, alluvial point of land, almost encircled by a bend of the Saskatchewan."

We do not know that this species breeds exclusively on trees, or that the lagoptis

confines itself to rocky cliffs. Our knoAvledge on both pourts is too limited to enable
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US to speak of the results of our observations and inquiries as establishing their
specific habits. Indeed, the European laijopus, supposed to be identical with our
bird, is said to breed on trees as frequently as on cliffs.

The marks of distinction between immature birds of this species and the Eough-
legged Falcon have not been so Avell defined as to make it possible to speak with
certainty of the habits of each, as given by authors. 'We cannot always be sure
which species these descriptions are meant to designate.

The egg of the sancti-johannis of which I have the drawing measures 2^% inches
in length by lif in breadth; it is larger than any of the lagopus, American or Euro-
pean, that I have seen, and is differently marked. The ground color is a clear cream-
white, and is marked, chiefly about the larger end, Avith dashes and blotches of a
light umber, and by other markmgs, of a deeper shade, of olive-brown. These spots
are each distinct, separate, and well defined, and are intermingled with each other
in noticeable contrast.

Since the above was prepared, I have been favored by ]\Ir. John Krider, an expe-
rienced and well-informed ornithologist of Philadelphia, with the loan of an egg
obtained in New Jersey, which there seems to be no good reason to doubt is the
egg of this Hawk. The person who obtained it did not secure the parent bird,

but claimed to have had a close inspection of it, and described it as a black Hawk,
with other points of resemblance such as to leave no doubt with Mr. Krider that it

is the e^g of the sancti-johannis. The nest was in a tree, and contained two e"-o-s.

They varied slightly from each other in the number and depth of color of theu-

markings. The one not figured was marked more at the larger end, with darker
blotches, and less generally distributed. The one represented in the plate (Plate IH,
fig. 28} measures 2Jg inches in length by l^i in breadth. Both have many points of
resemblance to the drawing, yet vary considerably, most particularly in theii- smaller

size and more ovoid shape. Their ground color is a brownish or yellowish shade of
white. Intermixed Avith the ground are faint markings and blotches of a brownish-

purple. Over these are difi'used a large number of confluent blotches of russet-

brown. These form a ring around the smaller end, which is undoubtedly an excep-

tional peculiarity. The russet-brown color may be obtained by an equal mixture of

bunit-umber and terra-sienna. This egg approximates very closely in its size, color

of its markings, and general appearance, to the egg of the A. lagopns from Switzer-

land referred to on page 37.
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ARCHIBTJTEO LAGOPUS.

Falco lagopus, Gmelin, Syst. Nat. I, 1788, 260.

WiLS. Am. Orn. IV, 1812, 59, pi. xxxiii, fig. 1,

BoNAP. Syn. 1828, p. 32.

Rich. & Swains. F. B. A. II, 1831, 52.

Atjd. Orn. Biog. II, 1835, 377, pi. clxvi.

Archibuleo lagopus, Gould, Birds of Europe, I, pi. xv.

" Gassin, Syn. N. A. Birds (lUust. Birds of Cal.), 1854, p. 104.

VuLG. — T/ie Rough-legged Hawk. Rough-legged Falcon.

As no specific differences are observable between this and the European species,

I see no good reason for not regarding them as identical, though it has been usual to

consider our lagopus as the immature bird of the preceding.^ The observations of

my nephews, Dr. H. E.. Storcr and Mr. F. H. Storer, in Labrador, satisfied them

that these species are not mature and immature birds of the same species, but quite

distinct birds in theu' character, habits, and general appearance. The Black Hawk
is a bold, spirited bird, easy and swift in its motions, preying upon other buxls. The

Rough-leg is comparatively sluggish, inoffensive, and tamable, feeding upon mice,

rats, frogs, and other inferior game. With their views I am disposed to accord.

To the supposition that it is the young or immature bird of the preceding species,

I object, that the egg of the sancti-johannis is manifestly different from that of the

lagopus, and that, so far as it is known, the mode of nesting of the two birds is

also unlike. The American representative of this species breeds on rocky cliffs near

the sea ; the European is said to nest in trees.

The only egg of the lagoptis that has been obtained in this country, so far as I

am aware, was taken by my nephew from a nest on the clifis, near the harbor of

Bras-d'Or, on the coast of Labrador. The nest contained at the time three young

birds, besides one egg imhatched. The young Hawks were just ready to fly, and

forsook the nest when approached. As they flew, they rolled out an unhatched egg-

to the bottom of the cliff', but fortunately without destroymg it. The nest was

rudely constructed of sticks, and was on a high rock, over the water. Below it the

cliff was steep and inaccessible, but was easily approached from above. In the nest

at the time were four or flve of the large rats peculiar to Labrador, procured by the

old birds for their young. In this case, the parent birds were ascertained to be in

the plumage of the lagopus. At the same time, a young bird, taken alive by one of

the sailors of the party, and evidently a sancti-johannis, was quite black, even in its

immature plumage, and Avas fierce, untamable, and in all its characteristics very

different from the Rough-legged.

In the breeding season this Hawk is found only in the more northern parts of

the continent. In the winter, however, it is to be met with nearly throughout the

1 Mr. Cassin, in his Synopsis of the Falconidfe, gives the lagopus as a distinct bird, at the same time

remarking that it is usually regarded by naturalists as the young of the sancti-johannis, and adds that

his only reason for giving it thus is, that, after careful comparison and examination of numerous speci-

mens, he finds it absolutely impossible to distinguish it by any character whatever from the European

bird.
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United States. Its southern limits in tlie breeding season have not been determined.'

Its abundance in California, as observed by Dr. Gambel, leads to the inference that

it is an inhabitant of that State throughout the year, as it is also of Washingto n and

Oregon Territories. It was obtained by Dr. Kennedy on the Zuni River in New
Mexico. From this we may very safely infer that it is to be found very nearly

throughout North America.

The egg of the Rough-legged Hawk from Labrador measures 2j^g inches in length

by liA in breadth, and is nearly spherical. The ground color is a soiled white or a

light drab, and is marked with a few faint, ill-defined spots of light-umber, distrib-

uted at intervals over the entire surface.

Of four European specimens in my collection, two are so nearly like the American,

that the same description would answer for both. They are a trifle larger, but their

color and markings are exactly the same. These eggs vary from 2y*g to 2^-^ inches

in length, and the breadth of each is 1-|^| inches.

In one of the other specimens the ground color is of a deeper shade of dingy

white, Avith larger blotches, and its purplish-slate markings intermingled Avith those

of umber. It measures 2y^g by 1{| inches.

The fourth is from Switzerland, and varies from all others of the species I have

seen. It is marked over a cream-colored ground with very numerous and quite large

blotches of difl^erent shades of umber and sepia-brown. It measures 2y*g by 1||
inches.

ARCHIBDTEO FEERUGINEUS.

Buleo ferrugineus, Lichten stein, Trans. Berlin Acnd. 1838, p. 428.

Archibuteo regalis, Gray, Gen. of Birds, 1849, pi. vi.

Archiiuteo ferrugineus, Cassin, Illust. Birds of Cal. 1854, p. 159, pi. xxvi.

» Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 104.

" " " Proc. Phil. Acad. 1855, p. 277.

VuLG. — The Western Rough-legged Buzzard.

I AM unable at present to give any illustration of the egg of this recent addition

to our North American Fauna. Mr. E. M. Kern was the first to bring home speci-

mens of this Hawk, and to establish its existence within our limits. Since then,

Dr. Heermann has obtained specimens in California of old and young birds, and also

of the eggs.

This species was first described by Lichtenstein, in the Transactions of the Berlin

Academy, in 1838. It appears to be common throughout California, but of its geo-

graphical distribution beyond, nothing is known. The only description of the nest

and eggs I have seen is furnished by Dr. A. L. Heermann. He describes the nest as

placed in the topmost branches of an oak, composed externally of large twigs, and

1 In Lieutenant Bland's Catalogue of the Birds of Nova Scotia, it is given as "migratory," and " not

common."
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lined with coarse grasses and moss. The eggs were two in number ; the ground

color was white, which was marked with faint brown dashes. Dr. Heermann adds,

that the eggs of this species are quite different from those of the European A.

lagopus.

Smce the above was in type, and just as these pages are passing through the

press, I have been favored, through the kmdness of Dr. Heermann and the attention

of Mr. Krider, with the loan of an egg of this Hawk obtained by the former in Cali-

fornia. It is represented in Plate III, fig. 26. Its measurements are, length 23^2

inches ; breadth, \\\. The ground color of the egg is a yellowish-white. This is

marked with large blotches of a light, but very distinct, purplish-gray. Inter-

spersed with these are a few light spots and lines of umber-brown.

M I L, V I IV^ .

NAUCLERUS FURCATUS.

Falco furcatus, Linn. Syst. Nat. I, 1766, 129.

WiLS. Am. Orn. VI, 1812, 70, pi. li, fig. 3.

" " NuTTALL, Manual, I, 1832, 95.

" " AuD. Orn. Biog. I, 1840, 368 ; V, 371, pi. Ixxii.

" " De Kay, Nat. Hist. N. Y., Birds, 1844, pi. vii, fig. 15.

Elanus furcatus, Bonap. Syn. 1828, p. 31.

Nauclerus furcatus, Bonap. Geog. and Comp. List, 1838, p. 4.

" " AuD. Syn. 1839, p. 14.

" » Vigors, Z06I. Jour. VII, 387.

" " AuD. Birds of Am. I, 1840, 78, pl. xviii.

" " Gould, Birds of Europe, I, pl. xxx.

" « Cassin, Syn. N. A. Birds (Illust. Birds of Cal), 1854, p. 105.

VuLG. — The Swallow-tailed Hawk. The Fish-tail Haick. Le Milan de Caroline (Cuvier,

Regn. Anim. I, 322).

This species has a wide distribution, but except in the Southwestern States does

not appear to be anywhere abundant.' Its most northern limit on the Atlantic is

Pennsylvania and New Jersey, where, however, it is probably of only accidental

occurrence. Farther west it is much more frequent, and is found on the tributaries

of the Ohio and Mississippi, as far to the north as the State of Wisconsin and the

Territory of Minnesota.^ It is not uncommon in the Atlantic States, from North

Carolina south, frequenting the banks of rivers, but not the seaboard. It nests in

South Carolina and Georgia, and in all the States which border on the Gulf of Mex-
ico. It also occasionally breeds as far to the northwest as Wisconsin, as I am

^ Wilson speaks of this Hawk as very abundant in South Carolina and Georgia ; but this is contrary to

my information. It is found in those States not unfrequently, but rather occasionally than abundantly.

2 According to Mr. Nuttall, individuals have been seen along the Mississippi as far north as the Falls

of St. Anthony, in lat. 44°.
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informed, by letter, by Mr. Thiire Kumlien, of Fort Atkinson, an intelligent and

reliable naturalist. A pair of these Hawks Avere observed by him in that vicinity,

in the summer of 1854. They were evidently breeding, although he was not able

to discover their nest.

Mr. Gosse mentions this Hawk as a visitant of Jamaica, on the authority of Mr.

Hill, and Dr. Gundlach gives it as a bird of Cuba,' although it is not stated that it

breeds in either island. It is not clearly ascertained to be a bird of South America,

and probably is not found there, except accidentally, unless the species known as

Elanoides yctapa^ which is very similar, proves to be identical.'^ Dr. Woodhonse, in

his report upon the birds observed in the expedition down the Zuni and Colorado

Rivers, speaks of this Hawk as common in Texas, and also in the country of the

Creek and Cherokee nations. He confirms the accounts which have been received

of its fondness for the neighborhood of streams, and adds, that along the Arkansas

and its tributaries it was very abundant. It does not appear to have been observed

in California by either Dr. Gambel or Dr. Heermann. It is a great wanderer, and

instances are on record of its occurrence even in Europe, where, however, its ajipear-

ance is only an accident, and does not justify its being classed as a European bird.^

This Hawk constructs its nest on tall trees, usually overhanging or near running

water. The nest is like that of the Crow in its general appearance. It is constructed

externally of dry twigs and sticks, intermixed with which are great quantities of

the long Spanish moss peculiar to the Southern States. The nest is lined with dry

grasses, leaves, and feathers.

The eggs are described by Mr. Audubon as from four to six in number, of a green-

ish-white color, with a few irregular blotches of dark brown at the larger end. I

have in my possession the drawing of an egg obtained by Dr. Trudeau in Louisiana,

and Avhich was made by that gentleman. It is very nearly spheroidal, and its meas-

urements are, length l^f inches, breadth \^-^ inches. It corresponds with Mr.

Audubon's description of the egg of this Hawk.

I am greatly disappointed in being compelled to dismiss this species for the pres-

ent without the illustration of a single e^^. It breeds, with more or less frequency,

on the banks of the rivers of nearly all the Southern States. My friend. Dr.

KoUock, of Cheraw, S. C, has made repeated efforts to obtain the egg of this Hawk,

but thus far has been too late for them. In May, 1855, he succeeded in finding a

nest, and ascended to it ; but, to his great disappointment, it was found to contain only

young. This fact, however, is not without its value, as it fixes the period at which

their incubation commenced at about the 1st of April, which is very nearly as soon

as they are usually observed to make their appearance in that part of the coun-

try. The nest was on a large tree, not near the trunk, but on one of its projecting

branches, and somewhat difficult of approach.

' It is not given as a Cuban bird by Lembeye, in his Aves de la Isla de Ciiba.

- According to Viellot, it is found in Peru, and even as far south as Buenos Ayrcs. This may refer

to the present species, or, as is supposed, to a very similar but distinct one. ^
3 Two specimens are said to have been captured in Europe. One of these was in Argyleshire, Scot-

land, in 1772. The other in Yorkshire, England, in 1805.
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' ELANUS LEUCURUS.

Falco dispar, Temm. PI. Col. I, 1820, Div. 54.

" " BoNAP. Syn. App. 1828, p. 435.

" " NtJTTALL, Manual, I, 1832, 93.

AuD. Orn. Biog. IV, 1835, 397, pi. ccclii.

Elanus leucurus, Bonap. Geog. and Comp. List, 1838, p. 4.

" " Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 106.

" " " Birds, Gilliss's U. S. Nav. Astr. Exp. II, 1835, 175.

Milvus leucurus, Vieill. Nouv. Diet. XX, 1818, 563.

Elanus dispar, Aud. Syn. 1839, p. 13.

" " " Birds of Am. I, 1840, 70, pi. xvi.

" » Gay, Fauna Chilena, Aves, 1854, p. 33, pi. ii.

Falco melanopterus, Bonap. Jour. Acad. Phila. V, 28.

Syn. 1828, p. 31.

" " " Am. Orn. II, pi. xi, fig. 1.

VuLG. — Black-shouldered Hatvk. Black-tuinged Haick. White-tailed Hawk. Bailairin

(Chile).

Although this species is quite abundant in the Southern States, from South Caro-

lina south and west, and equally common in California, I am not able to illustrate

its eggs, nor am I aware that any naturalist has discovered or described them,

Avith the exception of Lieutenant Gilliss, who met with them in his recent naval

astronomical expedition to Chile. Mr. Audubon, quoting Mr. Ward, states that the

nests of this Hawk are placed on low trees, near the margins of rivers, and resemble

those of the Crow, but with none of the substantial lining of that bird's nest. He
says nothing of their eggs.

Mr. NuttaU, who incorrectly states that they are only seen in the United States

in Florida, and then only occasionally, adds, that they build in the forks of trees a

broad and shallow nest, lined internally with moss and feathers, aud lay four or five

eggs, but gives no description of them.

This species has been met with in South Carolina, Georgia, Florida, Alabama,

Mississippi, Louisiana, and Texas, and probably also in Mexico and New Mexico.

Dr. Gambel describes them as very abundant in California, where I am informed they

are familiar in their habits, and breed in clumps of oaks, in the immediate vicinity

of habitations. Dr. Heermann speaks of them as common in that State. But nei-

ther of these naturalists appears to have met with their nests or eggs. It is not

mentioned either as a bird of Cuba or Jamaica by Mr. Lembeye, Dr. Gundlach, or

Mr. Gosse.

Mr. Gilliss obtained specimens of this bird in Chile, and Mr. Cassin, in his report

upon the birds obtained in that expedition, infers from this that the species " has

an extensive range of locality, embracing the southern portion of the United States,

Mexico, Central America, and the countries of Western South America.

« The only knowledge we have of its eggs is derived from the notes of Lieutenant
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Gilliss/ from which Ave learn that the nest is composed of small sticks, and that the
female lays from four to six eggs, of a dirty white, with hrownish spots.

ICTINIA MISSISSIPPIENSIS.

I

Falco mississlppiensis, VVils. Am. Orn. Ill, 1812, 80.

Falco plumheus, Bonap. Syn. 1828, p. 90.

" " NuTTALL, Manual, I, 1832, 92.

" " AuD. Orn. Biog. II, 1835, 108; V, 374, pi. cxvii.

Ictinia plumbea, Bonap. Geog. and Comp. List, 1838, p. 4.

" " AuD. Synopsis, 1839, p. 90.
" " " Birds of Am. I, 1840, 73, pi. xvii.

Ictinia mississippiensis, Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 106.

Falco ophiophagKs, Vieill. Nouv. Diet. XI, 1817, 103.

VaLG. — The Mississippi Kite.

The extent of the localities visited by this species is not well ascertained. The
Ictinia jihimbea of South America, with which it has been confounded, has been

ascertained to be quite a distinct species. This leaves us without any present means
of ascertaining how far its distribution may extend beyond Central America. It is

found in the Sou.thern States, from South Carolina south and west, but is most abun-

dant about the Mississippi River. It was first discovered by Wilson, near Natchez,

where he found it quite abundant. Mr. Say afterwards observed it far up the Mis-

sissippi, at one of Major Long's cantonments. In Captain Sitgreave's expedition

to the Zuni and Colorado Rivers, it was found exceedingly abundant in Eastern

Texas, as well as in the Indian Territory, more particularly on the Arkansas River

and its tributaries.

According to Mr. Audubon, the nest of this species is always placed in the upper

branches of the tallest trees. It resembles a dilapidated Crow's nest, and is con-

structed of sticks slightly put together, Spanish moss, strips of pine bark, and dry

leaves. The eggs are three in number, nearly globular, and are described by Mr.

Audubon. as of a' light greenish tmt, blotched thickly over with deep chocolate-

brown and black.

The same writer mentions that a pair of these Hawks, whose nest Avas visited by

a negro sailor, manifested the greatest displeasure, and continued flying with re-

markable velocity close to the man's head, screaming and displaying the utmost rage.

Having only a drawing, and without access to any authenticated specimen, I cannot

1 The eggs of this Hawk remain desiderata, and for the present our knowledge of their peculiarities

is limited to the above very brief description. My friend Lieutenant Gilliss has, however, very kindly

exerted himself to procure me specimens from Chile, while other friends in California hold out similar

hopes. I trust that I may be able, in a supplementary number, to illustrate not only the eggs of this

species, but also those of several others of this family, in regard to which nothing is now positively

known.

6
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illustrate the egg of this Hawk. The specimen represented in my drawing was

taken in Louisiana by Dr. James Trudeau, to whom I am indebted for the copy.

It measures, length, lj\ inches; breadth, 1| inches. Its ground color is a greenish-

white, and the egg is thickly marked over its entire surface by irregular blotches

of oli^e-brown, dark slate-green, and purplish-drab colors.

CIRCUS HUDSONICUS.

Falco hudsonicus, Linn. Syst. Nat. I, 1766, 128.

Faico uliginosus, Gmelin, Syst. Nat. I, 1788, 278.

WiLS. Am. Orn. VI, 1812, 67, pi. li, fig. 2,

Faico ajancus, Bonap. Am. Orn. II, 30.

" " NuTTALL, Manual, I, 1832, 109.

AuD. Orn. Biog. IV, 1838, 396, pi. ccclvi.

Buteo cyaneus. Rich. & Swains. F. B. A. II, 1831, 55.

Strigiceps uliginosus, Bonap. Geog. and Comp. List, 1838, p. 5.

Circus cyaneus, Aud. Synopsis, 1839, p. 19.

" " " Birds of America, I, 1840.

Falco europogisius, Daudin, Traite, II, 110.

Circus hudsonicus, Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 108.

VoLG. — The Marsh-Hawk. American Hen-Harrier. The Common Hen-Hawk.

This Hawk is one of the most widely distributed birds of Xortli America, breed-

ing from the fur regions around Hudson's Bay to Galveston, Texas, and from Mas-

sachusetts to Oregon and California. It is abundant everywhere, with the exception

of the southeastern portion of the United States. Sir John Richardson speaks of

it as so common on the plains of the Saskatchewan, that seldom less than five or

six are in sight at a time (in latitude 65°). Mr. Townsend found it on the plains of

the Columbia River and on the prairies bordering on the Missouri. The Viacennes

Exploring Expedition obtained specimens in Oregon. Dr. Gambel speaks of it as

common in California, and Dr. Heermann also found it abundant in that State. Dr.

Sucldey's party obtained specimens in Minnesota ; Captain Beckwith's, in Utah ; Cap-

tain Pope, Lieutenant AVhipple, and Dr. Henry, in New Mexico ; and Lieutenant

Couch, in Tamaidipas, Mexico. Dr. Woodhouse met with it abundantly from the

Mississippi River to the Pacific Ocean, throughout the summer, showing conclu-

sively that it breeds in those different sections of country. De la Sagra, Lembeye,

and Dr. Gundlach all give it as a bird of Cuba, but not as breeding there.

Richardson (Fauna Boreali-Americana, p. 55) states that all the nests of this Hawk
observed by him were built on the ground by the side of small lakes, of moss, grass,

feathers, and hair, and contained from three to five eggs, of a bluish-white color, and
unspotted. They measured an inch and three quarters in length, and were an inch

across where widest. In regard to the position and manner of constructing the nest,
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this corresponds with my own experience, but not so with respect to the size of the

eggs. The nests have been invariably on the ground, near water, bu^Jt of dry grass,

and lined with softer materials.

Mr. Audubon found this Hawk breeding on the barrens of Kentucky, the cleared

table-lands of the Alleghanies, and in the high covered pine-barrens of the Floridas.

Having considerable doubts whether any American writer who had spoken of the

Marsh Hawk had ever seen one of its nests, this same writer gives a very minute

account of one which he found on Galveston Island, Texas. It was about a hundi-ed

yards from a pond, on a ridge just raised abo^e the marsh, and was made of dry grass ;

the internal diameter was eight, and the external twelve inches, with the depth of

two and a half No feathers were found. If, however, by dwelling upon their ab-

sence, Mr. Audubon intended to cast any discredit upon Sir John Richardson's

accuracy in liis description of the nests of this species, as seen by him, because the

latter speaks of feathers having been employed, I am convinced he really had no

good grounds. A warm lining to a nest may be required in a climate of latitude

65° north, while the same necessity will not be found in one of 29°. A nest observed

in Concord, Mass., by Dr. H. R. Storer, was on the edge of a pond, and was wamily

lined with feathers and fine grasses. Many other instances might be named, but

one well-attested example is sufficient.

Mr. Audubon speaks of the eggs found in the Galveston nest as four in number,

smooth, considerably rounded or broadly elliptical, bluish-white, an inch and three

quarters in length, and an inch and a quarter in breadth. Another nest, found under

a low bush on the Alleghanies, was constructed in a similar manner, but was more

bulky, the bed being four inches above the earth, and the egg slightly sprinkled with

small marks of pale reddish-brown.^

One egg represented in the plate was obtained on Galveston Island, by Mr. Au-

dubon. Three others in my collection were taken, one in New Jersey, by Mr. John

Krider, of Philadelphia, one in Louisiana, by Dr. Trudeau, and one in Concord,

Massachusetts. The first, which is one of the four referred to above, is marked on

the shell, in Mr. Audubon's handwriting, "April 29, 1837, Galveston Island." Its

-color is rather a soiled than a bluish white, and its exact measurements are, length,

1|| inches; breadth, l^^g. The third measures lj| by l-j^ mches; and the last

1^1 by l^«e inches. Their color is white, with a very slight shade of bluish, and

faintly marked with brown. They are much longer than the one obtauied by Mr.

Audubon,— almost enough so to be suggestive of specific differences. Their shape

is also different, both being more pyriform, especially the specimen from Massa-

chusetts, which is quite pointed at the smaller end. The last was obtained early

in June.

Since the above was prepared for publication, I have received, through the

' I think that a more careful scrutiny of the egg of this Hawk may show that the prevalent impression

of the absence of spots and markings will prove to be an error. All that I have seen, except the one

referred to from Louisiana, are more or less marked with light-brown blotches. These markings are not

always very distinct, but so far as my present experience goes, they arc to be found if carefully

sought.
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attention of Dr. Robert Dixon, of Damariscotta, Maine, the contents of the nest

of a Hawk of *his species. There are several facts in connection which are worthy

of consideration. The female was shot as she flew from the nest ; there is, therefore,

no question as to the identity of the eggs, of which there were six, contained in the

nest. With but a single exception^ all these eggs are very distinctly blotched and

spotted. This, to us, presents an entirely new feature in their- markings, although Mr.

Audubon (Birds of America, 8vo, I, 108) mentions finding a nest on the AUeghanies,

the eggs of which were slightly sprinkled with small marks of pale reddish-brown.

In the present instance, the shape of the eggs is a rather oblong oval, rounded at

both ends, the smaller end well defined. They varied in length from 2 to 1-}| inches,

and in breadth from 1^-^ to 1 j^g inches. Their ground color is a dirty bluish-white,

which in one is nearly unspotted, the markings so faint as to be hardly perceptible,

and only upon a close inspection. In all the others, spots and blotches of a light

shade of purplish-brown occur, in a greater or less degree, over then- entire surface.

In two, the blotches are large and well marked ; in the others, less strongly traced,

but quite distinct. This has led to a closer examination of eggs from other parts of

the country, and nearly all are perceptibly spotted !

The nest was found in a tract of low land, which was also wet and miry, covered

with grass and clumps of sedge. On one of the latter it had been constructed. It

is described as about the size of a peck basket, circular, and composed entirely of

small dry sticks, " finished off or topped out with small bunches of pine boughs."

There was very little depth to the nest, or not enough to cover the eggs from

view in taking a sight across it. " No feathers Avere found in or about it. It Avas

simply made of small dry sticks, about six inches thick, with about one inch of pine

boughs for finishing off the nest."

The eggs were found about the 20th of May. They contained young at least two

weeks advanced, shoAving that the bird began to lay in the latter part of April, and

to sit upon her eggs early in the folloAving month.

The nest was found near the village of Damariscotta, Maine, about twenty miles

east of the Kennebec River. The circumstances of chief interest are the number of

the eggs, greater than usual in the birds of this family, their markings, the con-

struction of the nest, Avhich Avas different from any before described, the absence of

feathers or any other lining, the point of time at which the eggs Avere probably

deposited, and their size and shape.

That there might be no possible doubt as to the identity of these eggs, the parent

bird AA'as sent for examination to my A'ery accurate friend, Mr. Cassin, and his closest

scrutiny challenged to its specific markings. After a very careful examination of

the bird, he Avrites, " I cannot detect any character distinguishing it from others

Avhich are undoubtedly the common species. It is in rather unusual plumage, a

transition or change from young to adult."
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A^VlluINJE,

AQUILA CHRYSAETOS.

Falco chrysaelos, Linn. Syst. Nat. I, 1766, 125.

" AuD. Orn. Biog. II, 1835, 464, pi. cl.x.xxi.

Falco fulvus, Linn. Syst. Nat. I, 1766, 125.

" WiLS. Am. Orn. VI, 1815, 13.

" BoNAP. Syn. 1828, p. 25.

" " NuTTALL, Manual, I, 1832, 62.

Falco canadensis, Linn. Syst. Nat. I, 1766, 125.

Falco niger, Gjielin, Syst. Nat. I, 1788, 259.

Aquila chrysaetos. Rich. & Swains. F. B. A. II, 1831, 6.

" " BoNAP. Geog. and Comp. List, 1838, p. 2.

" " AuD. Synopsis, 1839, p. 3.

" " " Birds of Am. I, 1840, 50, pi. xii.

Cassin, Syn. N. A. Birds (lUust. Birds of Cal.), 1854, p. 109.

Aquila nobilis, Pallas, Zoog. Ross. As. I, 838.

VuLG. — The Golden Eagle. Royal Eagle. Ring-tailed Eagle. Black Eagle.

The Golden Eagle of Europe and of Nortli America liave been regarded as iden-

tical in all works upon the ornithology of the two continents. Mr. Cassin of Phila

delphia, Avhose accuracy in determining species, and whose critical eye in recogniz-

ing specific diversities, are so well known, has recently expressed doubts as to the

correctness of the supposed identity of these two birds. It is therefore a matter of

no small regret, that so little aid can be given towards solving these doubts from the

oology of the two continents. In both countries the Golden Eagle breeds in remote

and nearly inaccessible places, and but little is known of its eggs, especially in re-

gard to those of the American bird, of which I regret that I have only a drawing,

made by Dr. James Trudeau, from an egg taken near the Hudson River. It differs

essentially from any European specimen, or any descriptions that I have ever seen.

The variations in a single instance, however, should not be regarded as decisive of

specific distinctions, in a family the eggs of which are often known to present

great differences, even among those taken from the same nest.

In its geographical distribution, the Golden Eagle of North America appears to

be chiefly confined to the mountainous regions, and the more northern portions,

but to be nowhere abundant. Sir John Richardson saw but few individuals in the

Arctic regions, nor does he appear ever to have met with its nest. Individual birds

.

on the Atlantic coast have been occasionally obtained,— once as far south as Phila-

delphia,— but -i-ery rarely. It was observed in Oregon by Dr. Townsend, but was

not met with in California, either by Dr. Heermann or Dr. Gambel; yet several

appear to have been obtained among the mountains of New Mexico by Dr. Henry's

party.

A bird was secured alive near Boston, in 1837, by being taken in a trap, which had

been set for another purpose. It was purchased for Mr. Audubon, and its life destroyed,
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for purposes of anatomical examination, by being let down into a vat highly charged

with carbonic acid gas. Its occurrence, however, near the sea-coast is very rare, and

even among the mountains it is never found except in occasional pairs. It breeds

in the mountainous portions of Maine, New Hampshire, Vermont, and New York,

and was formerly not unfreq^uent among the cliffs of the Hudson River. Steamboats

and railroads have, however, nearly driven this wild bird from its romantic retreats

in that quarter. In Franconia, N. H., for quite a number of years a pair have oc-

cupied a nest on an inaccessible rock, near the top of a mountain, in sight of, and

opposite, the Flume House. Eepeated efforts have been made to reach its nest, but

thus far without success. In the summer of 1855 a renewed attempt was made to

scale the precipice over whicli the shelving rock, on which the nest stands, projects.

A party was formed, and although they succeeded in ascending the mountain, which

had never been achieved before, they could reach only a point beyond and above,

not the nest itself The attempt to i)ass to it was abandoned, being regarded as

too perilous. The party reported a large collection of bones in its immediate vi-

cinity, with other evidences of the accumulated plunder of many years, as well as

a plentiful supply of fresh food at the time visited.

The Golden Eagle usually constructs its nest on the sides of steep, rocky crags,

where its materials are coarsely heaped together on a projecting shelf of rock. These

consist of large sticks, loosely arranged. In rare instances they are said to have

.been built on trees in the Western States, where rocky cliflFs are not to be met with.

The eggs are usually three in number ; sometimes two, or only one. ]\Ir. Audubon

describes them as measuring 3 J- inches in length by 2i in breadth; the shell thick

and smooth, dull white, brushed over with undefined patches of brown, Avhich are

most numerous at the larger end. This description is probably not quite accurate in

regard to size. The European is presumed to be larger than the American, yet the

largest I have ever seen measures but 3j\ inches in length by 2^^^ in breadth. The

one represented in the di-awing referred to measured 3 j-\ inches in length by 2y*g

inches in breadth. It was in its shape more elongate than the European egg, and

its capacity considerably less than any I have met Avith. The markings differ in theii*

color from those of well-marked specimens of the European, the latter being of a much
more reddish shade of brown. Another European egg in the British Museum, and

also one represented in Hewitson's British Oology, which closely resembled it, Avere

marked over the entire surface with small but distinct blotches of reddish-brown

on a white ground. One in my collection, taken in Scotland, and presented me
by H. F. Walter, Esq. of London, is nearly unmarked. A distinctly bluish-white

ground is faintly stained witli a few very obscure markings of slate and purplish-

brown. More information in regard to the variations of both the American and the

European eggs, and the degree of uniformity of these variations, is needed, before

they can help to throw any sure light upon their specific identity or diversity.
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HALIiETUS ALBICILLA.

Vidtur albicilla, Linn. Syst. Nat. I, 1766, 123.

Falco ossifraga, " " " " 124.

Falco melanatos, " " " " "

Falco albicilla, Bewick, Brit. Birds, I, 1804, 9.

" " Penn. Brit. Zool. 1, 209.

" " Temm. Man. d'Orn. I, 1820, 49.

" " Montagu, Orn. Diet. 1831.

" " Yaerell, Hist. Brit. Birds, I, 1839, 15.

Aqiiila albicilla, Flem. Brit. An. p. 53.

" " Jenyns, Brit. Vert. An. p. 80.

Halicclus grmnlandicus, Brehni, Vog. Deuts. I, 1831, 16.

HalicBtics albicilla, Selby, Brit. Orn. I, 18.

" « Gould, Birds of Europe, I, 1832, pi. x.

" " Cassin, Syn. N. A. Birds (lUust. Birds of Cal.), 1854, p. Ill,

VuLG. — The Gray Sea-Eagle. The European Sea-Eagle. The White-tailed Eagle. The

Cinereous Eagle. The Erne. Cinereous Sea-Eagle. The Sea-Eagle. Aigle pygargue.

I HAVE not included this among my illustrations of tlie eggs of North American

species, because I have no specimen actuallj^ obtained upon this continent. Indeed,

its claims to be included in our Fauna rest only upon its supposed existence in the

neutral ground of Greenland. L have, however, deemed it best to include a brief

description of the markings of its eggs, with some account of its mode of breeding.

Further knowledge may possibly authorize us to add it to our list of American

birds.

The Sea-Eagle of Europe, as its name implies, frequents the sea-coast of the northern

portions of that continent, and is rarely found inland. It builds its nest on rocky cliffs

projecting over the water, on the shores of Scotland, the Orkney and Shetland Islands,

Norway, Eussia, &c. The nest is constructed of sticks, or, where these are not con-

venient, of sea-weed. The eggs are two or three in number. Their ground color is a

clear white, usually unmarked, but occasionally stained with small, faint spots of

light-brown. The measurements of two in my collection, both from Scotland, but

obtained at different times by H. F. Walter, Esq. of London, are as follows : length

2{l inches, breadtli 2^^ inches; length 23-2^, breadth 2^% inches.

The following, in relation to their breeding and distribution, is taken from Mr.

Yarrell's excellent work on the Birds of Great Britain :
—

" The White-tailed Eagle builds its nest on high rocks, and lays two eggs, about

the same size of those of the Golden Eagle, but with very little or no red color on

the Avhite ground. The yomig are at first coA^ered with a soiled-white down ; and

even at this age, the beaks and claws of the eaglets are of very large size. A pair

of Golden Eagles have been known to rear their young in the same spot for eight

seasons in succession ; and Mr. Mutlie has mentioned, that, being thus attached to a

particular locality, their young, when able to provide for themselves, are driven away

by the parent birds to get their living elsewhere ; but the more erratic ^^^lite-tailed
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Eagle, quitting the breeding station when the season is ended, leave their young to

forage over the district in which they have been raised. In confinement, the White-

tailed Eagle sometimes becomes sociable One kept by Mr. Hoy laid three eggs

in the same season ; and a female in the possession of Mr. Selby laid an egg after

having been kept in confinement twenty years The White-tailed Eagle breeds

in the Hebrides, in Orkney and Shetland. Mr. Dunn, in his useful guide to these

latter islands, names the particular localities in which they may be found, but states

that they are much more numerous in winter than in summer. This accords with

the opinion of M. Temminck and others, that this species returns to the southward

from high northern latitudes as the season advances This Eagle frequents

Denmark, Sweden, the west coast of Norway, and from thence as far north as Ice-

land and Greenland, but is not found in North America. Mr. Temminck believes

that this Eagle follows the flocks of Geese that annually resort to the Arctic regions

in summer to rear their young. It is found in Siberia, at Lake Baikal, and inhabits

Russia, from whence to the southward it is spread over the European continent

generally."

HALLffiTUS LEUCOCEPHALUS.

Falco leucocephalus, Gmelin, Syst. Nat. I, 1788, 255, sp. 3.

« " WiLS. Am. Orn. IV, 1812, 89, pi. xxxvi.

" " BoNAP. Synopsis, 1828, p. 26.

« " Nttttall, Manual, I, 1832, 72.

" " AuD. Orn. Biog. I, 1832, 160 ; II, 160 ; V, 354 ; pis. xxi and cxxvi.

Falco ossifragus, Wils. Am. Orn. VI, 1812, 16, pi. Iv.

Falco pygargus, Daud. Traite, II, 62.

Aqiiila leucocephalus. Rich. & Swains. F. B. A. II, 1831, 15.

Haliatos leucocephalus, Bonap. Geog. and Comp. List, 1838, p. 3.

Halicetus leucocephalus, Aud. Synopsis, 1839, p. 10.

" " " Birds of America, I, 1840, 57, pi. xiv.

Cassin, Syn. N. A. Birds (lUust. Birds of Cal), 1854, p. 111.

VuLG. — The Bald Eagle. The White-headed Eagle. Le Pygargue a Tete Blanche (Buifon).

Aigle a The Blanche (Cuvier).

The White-headed, or, as it is also incorrectly called, the Bald Eagle, is widely

diff"used throughout the North American continent, from at least latitude 66° 34'

north, to the Gulf of Mexico and Central America. It is also of accidental occur-

rence in Europe. Temminck records two specimens as having been obtained in

Central Europe, one in Zurich in Switzerland, the other in the kingdom of Wurtem-

berg. He also speaks of this species as frequenting the North of Europe, and in his

latest edition, on the authority of Mr. Boie, states that they breed on some of the

Norwegian islands. Their accidental occurrence in Central Europe may perhaps be

readily accounted for by the escape of birds who had been in confinement. Their

frequenting Northern Europe, excepting as chance visitants, needs confirmation.
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Sir John Richfirdson, in Fanna Boreali-Americana, Vol. II, p. 15, states that he did

not meet with this species north of 62°, although he speaks of finding them common
between that point and Lake Superior. He also states that they leave the fur coun-
tries in October, when the rivers are frozen, and expresses the opinion that their

nests are more numerous in these regions than in the United States. In the last

point he is probably mistaken. Their nests are undoubtedly more common in the

South Atlantic States than anywhere else. Subsequently, in his expedition over

land to the Arctic Seas, in 1848, his observations in regard to this bhd differ

materially from his first impressions. He found this Eagle abundant at Half-moon
Lake, in latitude 56° north.' He also speaks of finding both the Osprey and White-
headed Eagle building their nests on the banks of Bear Lake Ptiver, in about C0°

north. At Fort Confidence, latitude 66° 54', we find in his notes, that White-headed
Eagles made their appearance as early as May 17th, before the ice had given way in

the rivers ; and in his tables of phenomena observed at the Cumberland House, in

latitude 54°, Ave also observe that a White-headed Eagle was seen as early as the

24:th of March, " being almost always the first of the summer birds which arrives."

Dr. Woodhouse found this Eagle, though nowhere very abundant, from the Gulf
of Mexico to the Pacific, in the expedition to the ZuHi and Colorado Kivers. Dr.

Gambel found it common in California, breeding on the rocky clifis of its Pacific

coasts early in February. Dr. Townsend also met with it in Oregon, and Dr. Coop-

er's party in Washington Territory.

It breeds along the Atlantic coast from Maine to Florida, and thence along the

Gulf of Mexico to the Rio Grande. It has not been observed either in Cuba or

Jamaica. It constructs its nest somewhat in accordance, both as to time and place,^

with the climate,^ and other peculiarities of the locality. For the most part these

are placed on trees, but in California it resorts, in preference, to the rocky clifi's of

the sea-coast ; and in the fur countries Sir John Richardson noticed the same devia-

tions from its usual habits. Mr. Audubon, after Dr. Richardson had made public

^ Sir John Richardson also states : " This Fishing Eagle abounds in the watery districts of Rupert's

Land, and a nest may be looked for within every twenty or thirty miles. Each pair appropriates a cer-

tain range of countrj', on which they suffer no intruders of their own species to encroach ; but the nest

of the Osprey is often placed at no great distance from that of the Eagle. Some of our voyagers had

the curiosity to visit an Eagle's nest, which was built on the cleft summit of a balsam poplar, of sticks,

many of them as thick as a man's wrist. It contained two young birds, well fledged, with a good store of

fish, in a very odoriferous condition. While the men were climbing the tree, the female parent hovered close

around, and threatened an attack on the invaders ; but the male kept aloof, making circles high in the air."

2 In California, where the rocky coast is destitute of convenient trees, the White-headed Eagle resorts

to rocky clifTs as the safest and most convenient places for nesting. We have the authority of Sir John

Richardson for the same deviation from its usual resort to trees, in parts of the fur countries where the

latter are wanting.

^ The climate apparently exerts some influence, though not so much as might be supposed. In the

Southern States this Eagle nests seven weeks earlier than in Maine, in both of which regions they are

resident throughout the year. Farther north, where the severity of the cold, by closing the ponds and

rivers with solid ice, places their food beyond their reach, and where they are only visitants in the warm-

er season, they of course breed still later, for the reason that they do not reach these regions until after the

breeding season of more southern birds of the species.

7
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his own observations, repeats the statement that this Eagle is never known to nest on

rocks}

In the extreme Sonthern States, as in California, the White-headed Eagle breeds

as early as February. In Maine, the general impression is that the eggs are not

deposited before May, and at a still later period in the more northern portions of

the United States. More recent observations show this to be incorrect, and leave

hardly a doubt that these birds breed at a much earlier season of the year than is gen-

erally supposed, and greatly in advance of most of their family. Mr. Audubon speaks

of having once shot a female on her eggs, near the Mississippi, as early as the 17th

of January. Dr. Gambel found White-headed Eagles nesting on the cliffs along the

shores of the Pacific in February and March. Relying upon the information I had

generally received from others, I supposed that in the New England States their in-

cubation commenced at a somewhat later period. Some facts, however, which came

to my knowledge the present season (1856), assure me that even there the amatory

season of the White-headed Eagle is in the most inclement portion of the winter.

Having occasion to visit the State of Maine in April, 1856, near the Damariscotta

River, the banks of which stream are frequented by these birds on account of the

abundance of fish, I received information which is materially inconsistent with

my previous impressions. I was informed, by a person who had long observed

them with some attention, that a pair had constructed a nest in a neighboring

wood, which they had occupied for several successive years. The previous season

(1855), late in May, he had climbed a tree in the immediate neighborhood, com-

manding a full \iew of the nest. It then contained young, nearly grown. From
this statement I was led to conclude that the female must have deposited her eggs

at some period in March, if we allowed four weeks for incubation, and as many more

for the growth of the young eaglets, and that there was no time to be lost if we
would secure the eggs before hatching. We accordingly visited the nest on the

27th of April, and found it situated on a tall pine, at least sixty feet from the

ground. The tree stood in a swampy wodd, within a few rods of the stage road,

and not more than half a mile from the village of Damariscotta. It contained no

limbs or branches to facilitate ascent for at least the distance of thirty feet, and the

trunk at the base was from six to nine feet in circumference, rendering it impossible

to mount the tree by the aid only of the hands and feet. My assistant was, how-

ever, drawn up by means of a rope fastened round his body, the other end having

been thrown over a fork in the trunk, which occurred at the height of some eigh-

teen feet, and from which point the tree assumed the shape of two tall and perpen-

dicular columns. Having been aided in climbing to this fork, the rope was again

thrown over the nearest branch, about twelve feet above his head, and our adven-

turous climber was again raised, by the aid of those on the ground, to a height

where the branches of the tree rendered the remainder of the ascent comparatively

easy.

While he was ascending, we observed several Eagles flying over our heads, but at

1 Birds of America, (8vo,) I, 61.
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a great height. One only approached us, but as soon as we were noticed, the bird

made a precipitate retreat. It was apparently conveying food to the nest, and was
not at first aware of our presence ; after which it hovered at a distance, suggestive

of more prudent caution than of parental devotion or courage, uttering hoarse,

disagreeable cries of displeasure, not unlike imperfect barkings of a dog. No at-

tempt was made to molest or interrupt the man as he ascended to, or after he had
reached the nest, which we supposed to be unoccupied. We were however surprised

to find, when he had climbed to the nest, that the female had been sitting upon it

all the while, and only left when the unwelcome caller was near enough to have
reached the bird with his hands. She too flew over the man's head in somewhat
closer proximity, uttering frequent cries of distress, but made no effort whatever to

attack him. On the contrary, her whole behavior seemed to evince a cowardice and

want of spirit very difierent from that which we usually associate with Eagles when
it becomes their parental duty to defend their young.

To our disappointment, the nest was found to contain no egg, and but a single

bird, apparently about a fortnight old. It was some six or seven inches in length,

its weight between one and two pounds, and its head and claws disproportionately

large. It was covered uniformly with a thick, close, and soft downy plumage, which

was of a clean deep straw-color. There was not the least admixture of gray or brown.'

The young bird was completely helpless, and uttered almost constant cries for food.

It ate readily whenever fish or meat was oft'ered it, but was unable to support itself

upon its legs. It was taken to my host's house, where it was well cared for, and for

a while, with careful attention, it did well and grew apace, ever manifesting a most

inordinate and ever insatiable appetite for fish and flesh.

The nest was described to me by my assistant as a platform between five and six

feet in diameter, and at least four in thickness. It was constructed of regular layers

of large sticks, each several feet in length, and from an inch to an inch and a half

in thickness. Its surface was perfectly flat, and was " finished ofl'," to use his ex-

pression, with tufts of grass, dry leaves, mosses, lichens, small twigs, &c., &c. He
found in it, by the side of the young Eagle, four or five large eels, each of which

was about two feet in length, showing that the parent birds provide liberally for

their own wants and those of their young.

Estimating the age of the young Eagle at ten days, and allowing four weeks

for incubation, and at least one week's interval between the deposition and the

commencement of the parent buxl's sitting upon it, we have very nearly the exact

period at which the egg was laid, March 13th. It is interesting to notice, in this

' Mr. Audubon describes " the young birds, when not larger than middle-sized pullets," as " covered

with a soft, cottony kind of down," and adds, that " their first plumage is of a grayish color, mixed with

brown, of different depths of tint." This is a little obscure, but I presume Mr. Audubon intended by " first

plumage," not the downy covering of which he speaks, but that which succeeds to it. The color of the

down has no gray or brown, but is as described above.
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connection, that this occurred at the coldest period of the season, when the ground

was covered with snow to an unusual depth, and when the thermometer indicated a

temperature at that time frequently as low as 15° below zero. With the exception of

the Common Crossbill (Loxia americana), a pair of which birds once constructed a

nest on a leafless elm early in March, in Vermont, this is the only instance I have

ever known of incubation so apparently unseasonable.

The apathetic conduct of the parent birds, especially of the female, is also worthy

of notice. Taken in connection with Sir John Richardson's account of a most un-

parental lack of spirit on a similar occasion, it inclines me to the belief that Mr.

Audubon gives our White-headed Eagles more credit than they are entitled to, for

parental devotion and courage.' Certain it is, I have seen the Common Brown

Thrush, the Cat-Bird, and even the little Black-capped Titmouse, e\ince more of

both qualities, in defence of their young, than was shown on this occasion by these

recreant specimens of our " national emblem." If we may infer its general character

from these two instances, the White-headed Eagle is not only an unscrupulous rob-

ber, plundering the Fish-Hawks and the Gulls of the fruits of their honest industry,

but is also a rank coward, whom not even parental instinct can stimulate to a re-

spectable manifestation of courage.

Its nest is usually of great size, composed of sticks from three to five feet in

length, pieces of turf, weeds, and moss. Its diameter is about five feet, and its

depth is not unfreqnently as great. In the warmer localities, where it breeds, the

pair usually frequent the same nest throughout the year, and make it their perma-

nent place of resort. This is also true, probably, where\;er this Eagle remams

throughout the year.

The eggs are usually two, sometimes three or four, in number, are nearly spheri-

cal, equally rounded at either end, and are more or less granulated on their surface.

Their color is a dull white, unspotted, but often stained by incubation to a dirty

white or a light soiled drab. Two eggs in my collection present the following meas-

urements: length 3 inches, breadth 2Y*e; length 2{^ inches, breadth 2{|. The

first was obtained in New Jersey by Alexander W^ilson, the ornithologist ; the latter

by Dr. Trudeau, in Louisiana. The egg represented in the plate (Plate IV, fig. 37)

was taken from a nest in Texas, by Dr. Heermann.

^ " Of this I assured myself by climbing to the nest every day in succession, during her temporary

absence, a rather perilous undertaking when the bird is sitting. The attachment of the parents to the

young is very great when the latter are yet of a small size ; and to ascend to the nest at this time would

be dangerous." (Birds of America, 8vo, I, pp. 61, 62.)
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PANDION CAROLmENSIS.

Falco caroKnensis, Gm. Syst. Nat. I, 1788, 263.

Aquila piscatrix, Vieill. Ois. d'Ani. Sept. I, 1807, 29.

Pandion americamis, Vieill. Gal. I. 33.

Faho haliatus, Wils. Am. Orn. V, 1812, 13
; pi. xxxvii.

" " BoNAP. Syn. 1828, p. 28.

AuD. Orn. Biog. I, 1832, 415 ; V, 362
;

pi. Ixxxi.

" " NuTTALL, Manual, I, 1832, 18.

De Kay, Nat. Hist. N. Y., pi. viii, fig. 18.

Pandion carolinensis, Bonap. Geog. and Comp. List, 1838, p. 3.

Cassin, Syn. N. A. Birds, 1854 (lUust. Birds of Cal.), p. 112.

Pandion Jialiatus, Aud. Syn. 1839, p. 12.

" Birdsof Am. I, 1840, 64; pi. XV.

VuLG.— The Fish-Hawk. Osprey. Carolina Ospreij. Fishing Hawk.

Owing to the confusion which has existed, until recently, in regard to the iden

tity of the Osprey of the Old AVorld with the Fish-Hawk of the New, there has

been a corresponding uncertainty respecting the geographical limits of the Ameri-

can species. As their difference can no longer be questioned, we feel justified in

assuming that our bird is found only throughout North America, from the fur re-

gions around Hudson's Bay to Central America. According to Mr. Hill, as quoted

by Mr. Gosse in his " Birds of Jamaica," it is found occasionally in that island, and,

as I learn by letter from Dr. Gundlach, is also occasionally met with in the island

of Cuba ; but it is not known to breed in either place.' Dr. Woodhouse, in his

report of the expedition to the Zuili River, speaks of this Hawk as common along

the coasts of Texas and California. The Vincennes exploring expedition obtained

specimens in Oregon. Dr. Heermann mentions it as common on the borders of all

the large rivers of California in summer, and Dr. Gambel also mentioned it as abun-

dant along the coast of that State, and on its rocky islands, in which latter localities

it breeds. I am not aware that it has ever been found farther south than Texas.

To the north it has been met with by Dr. Richardson in the Arctic regions, where

its migrations are supposed not to reach the extreme northern limits of the continent.

That observing naturalist saw nothing bf this bird when he was coasting along the

shores of the Arctic Sea, nor did Mr. Hearne meet with it on the barren grounds

north of Churchill.

It is foiind along the entire Atlantic coast, from Labrador to Florida, with the

exception of that of Massachusetts around Boston, where it does not breed, and

where it is only occasionally met with. It is most abundant from Long Island to

the Chesapeake, and throughout this long extent of coast is very numerous, often

breeding in large communities, to the number of several hundred paii-s. In the

interior it is much less frequent, but is occasionally met with on the banks of the

larger rivers and lakes, and in such instances usually in solitary pairs.

' Since the above was in type, I have received a letter from Dr. Gundlach, in which the Pandion

carolinensis is marked as one of the birds which " may breed in Cuba."
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The American Fisli-Hawk, though quite a distinct species from the European

Osprey, is yet so very similar to that bird, that several eminent naturalists still con-

tinue to regard the two species as identical. Although the Prince of Musignano,

in his Comparative List of the Birds of Europe and North America, published in

1838, gave the American bird as a distinct species from the European, Mr. Hewit-

son in his British Oology, and Mr. Yarrell in his History of British Birds, insist

upon regarding them as the same species, and quote long extracts, written exclu-

sively in reference to the American bird, as if they were also applicable to the Eu-

ropean species. In many important respects, they are not. Even Mr. Temminck,

in the latest edition of his Manual, can find no difference between specimens from

all parts of the globe, and Sir William Jardine, in the notes to his edition of Wil-

son, regards the species of both continents, and also the P. leucocephalus of Aus-

tralia, as one and the same. The Australian species is even more distinct from both

the European and the American, than these are from each other. This reluctance

to acknowledge specific differences, of which there can be no well-founded doubts,

has led, and must continue to lead, to much confusion and perplexity, especially as

American specimens, both of birds and eggs, are indiscriminately figured and de-

scribed in books, and ranged in collections, as if identical with the European.

What makes this persistence in error the more luiaccountable is, that the habits of

these species are totally unlike, and these differences of habit have not escaped the

notice of naturalists generally.

The American Fish-Hawk is migratory in its habits, leaving our coasts early in

the fall of the year, and returning soon after the close of the winter. Sir John

Richardson states, that the time of its arrival in the fur regions is as early as April,

and on the coast it has been noticed in the middle of March. It breeds on the coast

of Nova Scotia late in June, on that of Maine earlier in the same month, and in New
Jersey and Maryland in May. In California its nesting is even earlier.

It constructs its nest almost invariably on the tops of trees, and this habit has

been noticed even in its extreme northern resorts. The only instance I have known
of a deviation was a nest constructed near West Point, New York, observed by my
friend, William H. Edwards, Esq., which was built on a high cliff on the banks of

the Hudson River. It is a bold and confiding bird, often constructing its nest

near a frequented path, or even upon a highway. Near the eastern extremity of

the Wiscasset (Maine) bridge, and directly upon the stage road, a nest of this

Hawk has been frequented for several years.' It stands upon the top of a low

pine-tree, is readily accessible, the tree being easily climbed, and is so near the

road that, in passing, the young birds have been frequently heard, in their nest,

uttering their usual cries for food.

The trees upon which the nests of the Fish-Hawk are built, are for the most

part dead or dying, a condition attributed by some to the fish-oil contained in their

food, by others to the excrements of the birds, or the mass of salt materials of which

the nests are generally in a large part constructed. The nests are usually composed

1 It was abandoned the last season (1855).



FALCONIDiE. — PANDION C AR OLIN EN S I S . 55

externally of large sticks, from a half-incli to an inch and a half in circumference,

and frequently three feet in length. These are often piled to the height of five feet,

\vith a diameter of three. In a nest described by Wilson, he found, intermixed

with a mass of sticks, corn-stalks, sea-Aveed, wet turf, mullein-stalks, &c. ; the whole

lined with dry sea-grass {Zostera marina). All together, he adds, it formed a mass

observable to the distance of half a mile. It was large enough to fill a cart and be

no inconsiderable load for a horse. None of the nests which I have observed in

New England bear any proportion hi size to this. They are not usually more than

two feet in their greatest depth.

When the nest of this Hawk is visited, the male bird will frequently make violent,

and sometimes dangerous, attacks upon the intruder. In one instance, related to me
by a physician in Maine, the talons of one of these Hawks penetrated through a

thick cloth cap, and laid bare the scalp of a lad who had climbed to its nest, very

nearly hurling him to the ground. A correspondent quoted by Wilson narrates a

nearly similar instance of courageous and desperate defence of its young. The Fish-

Hawks are also very devoted in their attentions to their mates, and supply them
with food while on the nest. Wilson relates a touching instance of this devotion,

where a female who had lost one leg, and was unable to fish for herself, was so abun-

dantly supplied by her mate, that she rarely had occasion to leave her nest, and never

for food.

The Fish-Hawk usually nests in large communities. Even three hundred pairs

have been observed nesting in this manner on one small island. When a new nest

is to be constructed, the whole community has been known to take part in its com-

pletion, and the work is soon finished. These Hawks are also remarkably tolerant

towards smaller bii-ds, and permit the Purple Grakle
(
Quiscaliis jjurpureus) to con-

struct their nests in the interstices of their own. Wilson observed no less than

four of these nests thus clustered in a single Fish-Hawk's nest, with a fifth on an

adjoining branch. •

^

The eggs of the Fish-Hawk are usually three in number, often only two, and

more rarely four. They are subject to great variations as to their ground color, the

number, shade, and distribution of the blotches of secondary coloring with which

they are marked, and also as to their size and shape. Their ground color is most

frequently a creamy white, witli a very perceptible tinge of red. This varies, how-

ever, from an almost pure shade of cream, without any admixture, to so deep a

shade of red that Avhite ceases to be noticeable. The specimens represented in the

plate correspond with the more usual varieties of the eggs. In the others, which

are only verbally described, this variation of the ground color is quite marked, and

nearly all the usual shades of brown appear that are observable in their secondary

markings. In one instance these markings are of a dark umber-brown, in another

of a light claret-brown ; in a third there is an intimate mingling of both shades, as

also in the fourth, but with a different distribution, and also with an mtermixture

of purplish-brown. The eggs represented m the plate (Plate III, figs. 33 and Si)

vary from 2^"^ inches to 2^^^ in length, and from 1J| inches to l|Jr in breadth.

It would be impossible, even if it were desirable, to represent all of the endless
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varieties of this species. I have therefore confined myself to the illustration of only

the two most common, with verbal descriptions of the more frequent varieties. The

following descriptions of eight specimens in my collection, not figured, represent

< also not unfrequent variations from the above :
—

Length 2j\=^ inches, breadth 1{| ; ground color reddish-white, thickly covered,

over the whole egg, with large confluent blotches of nmber, with a slight mixture

of sienna-brown, — at the lai'ger end completely concealing the ground color, and of

varymg depths of shade,— less in size, and not quite so numerous at the smaller

end ; shape slightly pyriform.

Length 2^^^ inches, breadth Ijl; ground color white, with only a faint tinge of

reddish ; marked round the larger end with a wreath of confluent blotches of umber

and chocolate-brown ; the smaller end nearly unmarked, with only a few dottings of

reddish-brown ; the rest of the egg marked with a few isolated and irregular dashes

of chocolate ; in shape oval, the smaller end but slightly more pointed than the

larger.

Length 2j\ inches, breadth li|- ; broadly oval, slightly pointed at smaller end ;

ground color dirty reddish-white, marked irregularly Avitli large blotches of deep

umber-brown, with fainter markings of a slaty cbab, intermixed with Avhich are a

few smaller dottings of brownish-purple. All the markings are more frequent at

the larger end, but distributed in small groups, without being confluent.

Length 2j^g inches, breadth Ij^; oblong and slender, more than usually pointed

at the smaller end, ground color a bright reddish-white, light and unifonn in its shade,

sparsely marked with a few large blotches of a brownish-red or light brick-color

;

larger at the extremity, with more frequent small dottings of the same shade, and a

few purplish spots. The unmarked ground color occupies more than half its surface.

All of the above four were from New Jersey.

Length 2j\ inches, breadth l^f ;
ground color a light dirty brick-red ; marked

at larger end by a confluent mass of blotches of a rusty brown, or dark brick-red,

completely covering it ; the rest only marked by a few scattered and smaller blotches

of the same shade ; shape pyriform.

Length 2j\ inches, breadth l^f ; ground color a dirty white with hardly a per-

ceptible shade of reddish ; marked at larger end with a confluent ring of dark umber
blotches ; a few scattered markings of the same distributed at intervals over the rest

of the egg, of which the larger part is unmarked.

The last two were taken from the same nest near Halifax, Nova Scotia.

The smallest egg of this species that I have met with measures 2j-\ inches in

length, li| in breadth; ground color a beautiful clear white, with the faintest tinge

of reddish ; nearly unmarked, except at the larger end, Avhich is covered by a mass
of confluent blotches of dark umber and chocolate-brown ; a few spots of faint pur-

plish-brown and darker umber sprinkled over the rest of its surface.

The largest that I have seen measures 2j^g inches in length, 1|| in breadth;

the ground color is a creamy white, with a perceptible shade of red ; marked Avith

large confluent blotches of dark umber-brown.

One undoubted egg of this bird, in the collection of Mr. Krider, is hardly distin-

guishable from a common variety of the Caracara Eagle (Polj/borus tharus).
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As there yet exist differences of opinion among naturalists as to the identity or

diA'ersity of the European, American, and Australian species, it is interesting, in this

connection, to obser\'e liow far their eggs correspond, as well as how far the habits

of these birds are similar or dissimilar. In regard to the habits of the Australian

bird, our information is not so full as could be wished. Specimens of the eggs of

this variety in the collection of the Philadelphia Academy, and in my own, obtained

by Mr. Gould, are more spherical and larger than the average of the American.

Neither end is perceptibly more pointed than the other. Its ground is a pure

cream-color, imtinged with red, and the surface is beautifully marked with large

blotches of dark brownish-purple, intermixed with a few smaller markings of umber,

a dark wine-color, and purple ; colors and combinations of colors such as I have

never observed in any European or American specimens.^

The European is smaller than the American, is often, but not always, more spher-

ical, and is less pointed at the smaller end. Among its varieties is one which is quite

common, and is very different from any I have ever observed among at least five

hundred specimens of the American Avhich I have examined. Of this variety I have

one in my collection, obtained in Scotland, and given me, by Henry F. Walter, Esq.

of London. Its length is 2j"g inches, breadth lyf ; it is oblong and oval in shape, the

ground color is a dull white, or very light cream-color, almost unspotted, and only

marked by a few faint spots of light umber around the larger end. Another essen-

tially resembling this is in the collection of Mr. Walter, which was also taken in

Scotland. The Philadelphia Academy possesses a third, and Mr. Charles St. John,

in his Tour in Sutherlandshire, describes an Osprey's egg Avhich he took from a nest

near Scowrie, in the Highlands of Scotland, which is also very similar to mine, but

is like no specimen of the American species.^

Another Osprey's egg in my collection, taken near Aarhuus, in Denmark, by

Rev. H. B. Tristram, of Castle-Eden, Eng., measures only 2^^ inches in length,

—

shorter by a fourth of an inch than the smallest American,— in breadth li| inches ;

its ground color is a rich cream, with a slight tinge of claret, and it is marked over

its whole surface with large blotches of a beautifully deep shade of chocolate.

1 The Pandion leucocephalus of Australia is indisputably a distinct species. Unlike our Fish-Hawk,

it is nowhere abundant, though widely diffused. Its habits, so far as they are known, are very similar to

those of our bird. It constructs a large and conspicuous nest, usually on rocks, occasionally on tree-

tops. Mr. Gould, in the Birds of Australia, mentions a nest that was fifteen feet in circumference. In

his description of the eggs, besides some marked like the one described above, he also speaks of a com-

mon variety which is boldly spotted and blotched with a deep, rich reddish-brown, so dark as to be

nearly black, on a yellowish-white ground. No eggs, European or American, correspond exactly with

this description.

2 " We found two beautiful eggs in the nest, of a roundish shape ; the color white, with numerous

spots and marks of a fine rich red brown Mr. Dunbar, with his usual perseverance, went to this

nest [the same], and found that the male bird had got another mate [Mr. St. John had shot her former

mate], and she was already busily employed in sitting on a single egg The two eggs which

I took from this nest were beautifully marked with fine rich red spots, while the egg now taken by Dun-

bar was of a dirty-iehite color, marked, at one end only, hy a splash of brown, and was also smaller than

the others." (Tour in Sutherlandshire, London, 1849, I, 31, 105.)

8
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In their habits the European and the American birds are much more decidedly dif-

ferent than in their own markings, or in those of their eggs. The American is a very

social bird, generally living in large communities during the breeding season. The

European is fovind only in solitary pairs. Never, that I can learn, do more than one

pair frequent the same neighborhood. The European frequents almost exclusively

fresh water. The American, though found also on large rivers and lakes, is much
the most abundant on the sea-shore. The European bird rarely builds on trees, the

American almost always. The European bird sometimes " builds on the ground

among reeds," the American never. The latter rarely resorts to rocky cliffs to breed,

the European almost uniformly. There is no instance on record of the American

species attacking smaller birds or inferior land animals with intent to feed on them.

The European species is know-n to prey on Ducks and other wild-fowl.' In the

construction of their nests, the European and the American species approach more

nearly, though the former has been known to build them in a manner of which I

know of no instances in this country.^

Tliese are some of the more prominent points of difference between the Osprey

and the Fish-Hawk. They are sufficiently striking, one would think, to have satis-

fied naturalists long since of their specific difference, even if no constant variations

in size, markings, and other peculiarities of structure, had been noticeable.

POLYBORUS THAEUS.

Falco tharus, Molina, Sagg. Stor. Nat. del Chile, 1782.

Faico cheriway, Jacquin, Beytr. Gesch. der Vog., p. 17.

Falco plancus, Muller, Cimelia Physica, pi. xvii.

Pohjloriis vulgaris^ Aud. Orn. Biog. II, 1835, 350 ; VI, 351
;

pi. clxi.

" " ViEiLL. Nouv. Diet. V, 1817, 257.

Polylorus hrasiliensis, Aud. Syn. 1839, p. 4.

" Birds of Am. I, 1840, 21, pi. iv.

Polylorus tharus, Cassin, Syn. N. A. Birds, 1854 (lUust. Birds of Cal.), p. 113.

Birds of GiUiss's U. S. Nav. Astron. Ex. II, 1855, 173.

Caracara vulgaris, Gay, Fauna Chilena, Aves, 1855, p. 207, pi. i.

VuLG.— Caracara Eagle. Traro. The Mexican Eagle. Totache. Carrancha.

This species, which appears more nearly connected with the Vultures than with

the Eagles in nearly all that relates to its habits, occurs only in the more southern

1 " An Osprey was seen to stoop and carry off a young, half-grown Duck from the surface of the

water, at Slapton Ley. In the struggle the Duck fell from the talons, but was recovered before it reached
the water." (Ronnie's edition of Montagu's Ornithological Dictionary, London, 1831, p. 348.)

^ In Sweden, Oedman states that the Osprey makes its nest in the highest trees, of pine-tops, lined

with the leaves of the Polypodium vulgare, a structure very different from any our species are known to

build.
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portions of the United States. It was first observed by Mr. Audubon in Florida,

Avhere it is not of imcommon occurrence, and where it is supposed also occasionally,

though rarely, to breed. I am not aware that the Caracara has ever been observed

in Alabama, Mississippi, or Louisiana,' although it is quite probable that it may be

found not unfrequent in the more southern j)ortions of these States. In Texas, es-

pecially on the Rio Grande, it is a quite common bird, as it is also in Mexico and

Central America. Throughout South America it is one of the most abundant spe-

cies, its geographical range extending even to Cape Horn. Dr. Darwin found the

Polyhorus nowhere so common as on the grassy savannas of the La Plata, and says

that it is also found on the most desert plains of Patagonia, even to the rocky and

barren shores of the Pacific. It occurs also in the West Indies, especially in the

island of Cuba, where it is known to breed. The eggs represented in the drawing

were obtained and identified by the late Dr. Berlandier of Metamoras, in Northern

Mexico, on the Rio Grande.

It is possible that two distinct species are now confoimded together under the

common name of Caracara Eagle. Mr. Cassin informs me that his suspicions have

been excited by certain variations in specimens which have fallen under his notice,

and Mr. Darwin states that he met with individuals on the plains of Santa Cruz

which he and Mr. Gou.ld were almost persuaded to be distinct species. In partial

confirmation of this suspicion, I may in this connection refer to the great variations

noticeable in the eggs of this vulturine Eagle. These are neither slight nor occa-

sional, but are constant, and of so radical a character as to excite the strongest

doubts of their belonging to birds of the same species, the differences affecting both

their size and their ground color. The eggs from Cuba, so far as I am aware, rep-

resent one variety exclusively, those from Brazil the other, while, on the other

hand, both varieties were obtained on the Rio Grande by Dr. Berlandier, who as-

signed them to a single species, which, in his manuscript notes, he called Totache.

In Chile the popular name of this bird is Traro, but its more common title in other

portions of South America is Carrancha,

The Caracara builds a coarse, flat nest, composed of flags, reeds, and grass, usu-

ally on the tops of trees, but occasionally, according to Darwin, on a low cliff, or

even on a bush. The number of the eggs is rarely, if ever, more than three. Four

from the Rio Grande, in my collection, exhibit the following measui-ements : length

2^^^^ inches, breadth 1{|; length 2^^, breadth 1{| ; length 2^^^, breadth l^f; length

2j\, breadth l^f. These eggs not only present the great and unusual variation

in their length of nearly eight per cent (between the two extremes), but very

striking and anomalous deviations from uniformity are also noticeable in their

ground color and markings. The ground color varies in these specimens from a

nearly pure white to a very deep russet, or tan-color, and their markings, though

all of sepia-brown, differ greatly in their shades. So far as I may be justified in

determining from the few specimens I have seen, the eggs with the light ground are

1 Since writing this article, I have learned that the Smithsonian Institution possesses specimens from

the Gulf coast of Louisiana, and from[_Ne\v Mexico and California.
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unifonnly the larger in size and in shape, and are somewhat more oblong. In the

largest, the measurement of which is given above, the ground color is nearly pure

Avhite with a slight pinkish tinge, nearly unspotted at the smaller end, and only

marked by a few light blotches of a sepia-brown. These markings increase both in

size and frequency, and become of a deeper shade, as they are nearer the larger end,

until they become almost black, and around this extremity they form a large conflu-

ent ring of blotches and dashes of a dark sepia. The second in size, which is but

just perceptibly smaller, has a ground color of light russet, or rather white with a

very slight russet tinge, and is marked over its entire surface, in about equal pro-

portion, with irregular lines and broad dashes of dark sepia. In the third, the

ground is of the deepest russet, or tan-color, and in the smallest, of the same, but of

a somewhat lighter shade, and both are beautifully marked with deep blotches of a

dark sepia, almost black. The eggs of this species are much more oblong than

those of most birds of prey, and in this respect also show their relation to the Vul-

tures rather than to the Hawks or Eagles. They are pyriform, the smaller end

tapers quite abruptly, and varies much more, in its proportions, from the larger ex-

tremity, than the eggs of any true Hawk with which I am acquainted.

MORPHNUS UNICINCTUS.

Faico unicinctus, Temm. PI. Col. I, 1827, 313.
" " Gay, Fauna Chilena, Aves, 1855, p. 216.

Falco harrisii, Aud. Orn. Biog. V, 1835, 30, pi. cccxcii.

" " BoNAP. Geog. and Comp. List, 1838, p. 3.

Buteo harrisii, Aud. Syn. 1839, p. 5.

« " " Birdsof Am. I, 1840, 25, pi. V.

Polylorus tmniurus, Tschudi, Wiegm. Archiv. X, 1844, 263.
" " " Fauna Peruana, Orn. pi. i.

Morphnus unicinctus, Gassin, Syn. N. A. Birds, 1854 (Illust. Birds of Gal.), p. 114.
" " Birds of Gilliss's U. S. Nav. Astron. Ex. II, 1855, 174.

VuLG. — Harris's Buzzard. Red-ieinged Hawk. Red-winged Buzzard. Peuco. Aquililla

(Berlandier, MSS. Mexico).

This Hawk has a very limited range within the United States. Mr. Audubon,
who was the first to meet with it within the limits of the Union, obtained a single

specimen in Louisiana. Supposing it to be an undescribed species, he named it in

honor of his friend, Mr. Edward Harris, a distinguished naturalist of New Jersey.

It had, however, been previously described by Temminck.
The Red-Avinged Buzzard is occasionally found in the lower portions of the States

of Mississippi and Louisiana. It becomes much more abundant in the southwestern

sections of the latter State, and in Texas is a very common species, especially about
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the mouth of the Kio Grande. It is also frequently met with throughout Mexico,

Central America, Peru, and Chile. It is an occasional visitant of Cuba and Ja-

maica.

In its habits this Hawk is heavy and sluggish. It frequents streams of water,

and its food consists chiefly of the reptiles and smaller animals which fi-equent the

banks of rivers and creeks. They build their nests on low trees, in the immedi-

ate vicinity of their hunting-ground, and often over the water, constructing them

of coarse flags and water plants. The nests are usually not very large for the birds,

are flattened or Avith very slight depressions, and the materials are very loosely

put together. The eggs are from three to five in number, usually white and un-

spotted, occasionally with more or less of a yellowish or tawny tinge. In some

instances they are faintly marked Avith light dashes or stains of a yellowish-broAvn,

and, more rarely, are also marked with small blotches of sepia-brown, and with

smaller dottings of purplish-drab. Their average measurement is, length 2j-\,

breadth 1{J.

All the knowledge at present possessed in regard to the eggs of these Hawks is

derived from the collection of the late Dr. Beiiandier, of Metamoras, in the Prov-

ince of Tamaulipas, Mexico. In the cabinet of that gentleman were several varie-

ties, now in the possession of the Smithsonian Institution. These are shown, by

the notes and private memoranda of Dr. Berlandier, Avho was a diligent observer of

birds, to belong to this Hawk. For the preservation of this collection, the public

is indebted to the timely intervention of Lieutenant Couch, by whom they were

purchased, and through whose offices they were secured for the purposes of science.
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Family STEIGID^.

strix pratincola.

Strixflaminea, Wilson, Am. Orn. VI, 1812, 57, pi. 1, fig. 2.

« " BoNAP. Syn. 1828, p. 38.

" " NuTTALL, Manual, I, 1832, p. 139.

" AuD. Orn. Biog. II, 1835, 403 ; V, 388 ;
pi. clxxi.

Slrii: jiratincola, Bonap. Geog. and Comp. List, 1838, p. 7.

Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 116.

Strix americana, Atjd. Syn. 1839, p. 25.

" " " Birds of Am. I, 1840, 127, pi. xxxiv.

« " De Kay, Nat. Hist. N. Y., Birds, 1844, pi. xiii. fig. 28.

VuLG. — The American Barn Owl. The Wliite Owl.

The geographical limits of the North American Barn Owl cannot be determined

with precision. Some disagreement exists among naturalists as to the identity and

diversity of several varieties in different parts of the world, all closely related to

each other, yet specifically distinct. The Strix flammea of Europe is both a distinct

species from the Strix pratincola and a smaller variety. The African is, again, prob-

ably a different bird from either. On this continent three distinct varieties, closely

resembling each other, are recognized by more recent writers as different species.

These are S. perlata of South America, S. furcata of Cuba, and the S. pratincola of

North America. The last-named Owl rarely, if ever, occurs, except by accident,

north of Pennsylvania, and is not common until Ave reach South Carolina. From
there it is distributed south and west to the Pacific. It is quite common in Texas

and New Mexico, and is one of the most abundant birds of California. It was not

met with by Dr. Woodhouse in the expedition to the Zuni Eiver, but this may be

attributed to the desolate character of the country through which he passed, as this

Owl is chiefly found about habitations, and is never met with in wooded or wild

regions.

Dr. Heermann and Dr. Gambel, whose visit to California was before the present

increase in population, speak of its favorite resort as being in the neighborhood of

the Missions, and of its nesting under the tUed roofs of the houses. The latter also

refers to his finding numbers under one roof, and states that they showed no fear

Avhen approached. The propensity of the California bird to drink the sacred oil

from the consecrated lamps about the altars of the Missions was frequently referred

to by the priests, whenever any allusion was made to this Owl.

The South American variety was met with by Lieutenant Gdliss as far south as

Chile, where it was of unusual occurrence. This bird is readily distinguished from

the North American by its smaller size and longer legs. The Cuban bird, which is
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probably also the same as that of Jamaica, is not so readily distinguished. Mr.
Gosse, in his " Birds of Jamaica," regards it as identical. As that writer had sev-

eral good opportunities of observing the breeding habits of the Jamaica Barn Owl,
I shall adopt his account, as in all probability essentially agreeing with that of our

own bird. He found the breeding-place of this Owl at the bottom of a deep lime-

stone pit. In the middle of October there was one young bird with several eggs.

There was not the least vestige of a nest ; the bird reposed on a mass of half-digested

hair mingled with bones. At a little distance Avere three eggs. They were not col-

lected for sitting, as no one of them was within six inches of another. On the 12th
of the next month he found in the same place the old bird sitting on four eggs, this

time placed close together. There was still no nest. The eggs were advanced to-

wards hatching, but in very different degrees, and an egg ready for deposition was
found in the oviduct of the old bird. He speaks of these eggs as differing in no
wise, except in size, from those of the common Hen. The size he does not give.

An egg taken in Louisiana by Dr. Trudeau, and of which I have an accurate

drawing, measures Ijl inches in length, by l^"- in breadth. Another, obtained in

New Mexico, measures l^i by l^*g. Its color is a dirty yellowish-white, without

any spots. Its shape is an oblong oval, hardly more pointed at the smaller than at

the larger end. An egg of the Strix Jlammea, from France, measures l^-^g inches by

lj\. Another, from Africa, given me as that of the Barn Owl of that region, is

much larger than any of the above, measuring li| inches in length by 1^^ in

breadth. The last two are undoubtedly different species from our corresponding

variety.
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BUBO VIRGINIANUS.

Slrix scandiaca, Linn. Syst. Nat. I, 1766, 132. (.')

Slrix virginiana, Gmelin, Syst. Nat. I, 1788, 287.
" " Wilson, Am. Orn. VI, 1812, 52.

" BoNAP. Syn. 1828, p. 37.

" " Rich. & Swains. F. B. A. II, 1831, 82.

" " NuTTALL, Manual, I, 1832, 124.

AuD. Orn. Biog. I, 1832, 313 ; V. 392.

De Kay, Nat. Hist. N. Y., Birds, 1844, pi. x, fig. 22.

Strix pyihaides, Bartkam, Trav. 1791, p. 289.

Bubo ludovicianus, Datjdin, Traite d'Orn. 1800, II, 210.

Buho pinicola, Vieill. Ois. d'Am. Sept. I, 1807, 51.

Bubo arcticus ? Rich. & Swains. F. B. A. II, 1831, 86, pi. xxx.

Bubo septenfrionalis, Beohm, Vog. Deutschl. 1831, p. 120. (?)

Bubo virginianiis, Bonap. Gcog. and Comp. List, 1838, p. 6.

" " AiTD. Syn. 1839, p. 29.

" " " Birds of Am. I, 1840, 143, pi. xxxix.
" " Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 177.

Bubo sub-arcficus. Hoy, Proc. Acad. Phila. VI, 1852, 211. (?)

VuLG. — The Great Horned Owl. Cat Owl. Great Screech-Oivl. Le Grand Hihou d''Ame-

rique (Cuvier). The Virginian Old. Tejolote Grande (Berlandier MSS. Mexico).

The Great Plorued Owl of North America has a very wide geographical distri-

bution, being found abundantly from the Arctic regions to Mexico, and throughout

North America, both on the Atlantic and the Pacific. Mr. Cassin considers the

arctiais of Swainson and the magellanicus of Gmelin as mere varieties of this spe-

cies. He does not appear to regard it as being a South American bird, where the

B. crassirostris has j)i'obably been mistaken for this species. Sir John Richardson

speaks of it as not uncommon in the Arctic regions. It is abundant in Canada, and

throughout all parts of the United States. Dr. Gambel met with it also in large

numbers in the wooded regions of Upper California. Dr. Heermann found it very

abundant around Sacramento in 1849, but since the increase in population it has

become comparatively rare. Dr. Woodhouse met with it in the Indian Territory,

though not abundantly. Lieutenant Couch obtained specimens in Mexico, and Mr.

Schott in Texas.

This Owl usually breeds in the more unsettled and wooded parts of the country.

For the most part, it constructs for itself a large nest, composed of dry sticks, lined

with leaves and a few feathers. Mr. Audubon also states that he has found nests

belonging to the Great Horned Owl in large hollows of decayed trees, and twice in

the fissures of rocks. In all these cases, little preparation had been made pre'^'ious

to the laying of the eggs, as the nest consisted of only a few grasses and feathers.

I have never heard of instances of a construction of the nests in this manner, but
in all cases that have come under my observation this Owl has built for itself a large

and somewhat elaborate nest. Wilson, who found them breeding in the swamps of
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New Jersey, states that the nest was generally constructed in the fork of a tall tree,

but adds that they sometimes choose a smaller tree.

These birds begin to construct theu- nest towards the close of winter, and, even

in the Arctic regions. Sir John Eichardson speaks of their hatching their eggs as

early as March. The shape of the egg is very nearly exactly spherical, and its

color is a dull white with a slightly yellowish tinge. An egg formerly in the old

Peale's Museum of Philadelphia, taken m New Jersey by Alexander Wilson, the

ornithologist, and bearing his autograph upon its shell, measures 2j'^g inches in

length by 2 in breadth. Another, obtained in the vicinity of Salem, Mass., meas-

ures 2^% inches in length by 1^| in breadth. In the latter instance the nest was
constructed on a tall and inaccessible tree, in a somewhat exposed locahty. The
female was shot on the nest, and as she fell, she clutched one of the eggs in a convul-

sive grasp, and brought it in her claws to the ground. Mr. Cassin states that the

southern varieties are also different in their size, being smaller than the more north-

ern. This is true also of their eggs. One obtained in Tamaulipas, Mexico, near

the Rio Grande, measures 2y\ inches in length by 1{| in breadth. This egg is

one of the Berlandier collection, now in the possession of the Smithsonian Institu-

tion, and is the one represented in the plate (Plate IV, fig. 39).

SCOPS ASIO.

Strix asio, Linn. Syst. Nat. I, 1766, 132.

« " Wilson, Am. Orn. V, 1812, 83, pi. xlii, fig. 1.

" " BoNAP. Syn. 1828, p. 36.

" " AtiD. Orn. Biog. I, 1832, 486 ; V, 392
;

pi. .\cvii.

" " NuTTALL, Manual, I, 1832, 120.

Strix nmvia, Gmelin, Syst. Nat. I, 1788, 289.

" Wilson, Am. Orn. Ill, 1812, 16, pi. xix. fig. 1.

Buio striatus, Vieill. Ois d'Am.' Sept. I, 1807, 54, pi. 21.

Scops asio, BoNAP. Geog. and Comp. List, 1838, p. 6.

" " Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 179.

Bubo asio, Aud. Syn. 1839, p. 29.

" " Birds of Am. I, 1840, 147, pi. xl.

" De Kay, Nat. Hist. New York, 1844, pi. xli, figs. 25 and 26.

Hibou asio, Temm. PI. Col. pi. Ixxx.

VuLG. — The Mottled Owl. The Red Owl. Little Screech-Owl. Little Owl. Screech-Owl.

Little Cat-Old.

The little Eed or Mottled Owl is a very widely distributed bird. It is found

in Greenland, and probably in all parts of North America. Sir John Richardson

did not, however, meet with it in the Arctic regions. It is much more abundant

in some jjarts of the continent than in others. It is quite common throughout New
England, as well as in the Middle and some of the Southern States. Mr. Audubon

9
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speaks of it as not common in Louisiana, althongli occasionally found there. Dr.

Hall mentions it as abundant in the vicinity of Montreal. It is also said to be

frequently met with in Ohio, Minnesota, and Oregon. Dr. Heermann mentions it

as not rare in California, although Dr. Gambel does not appear to have met with it

in his investigations in that quarter. Dr. Woodhouse, in his report of the expe-

dition to the Zuni River, speaks of finding this noisy little Owl very abundant

throughout the Indian Territory, but adds that he did not meet with it so frequent-

ly in Texas.

The nest of this species is always constructed m hollow trees or stumps, most

frequently in orchards in the vicinity of farm-houses, and not more than six or seven

feet from the ground. Mr. Audubon states, however, that he has sometimes found

them at the height of thirty or forty. Mr. Nuttall gives some interesting facts

showing the provident habits of this Owl in procuring for its young a great super-

abundance of food. He found in the nest of a single pair, in the hollow stump of

an apple-tree, which contained a brood of these young Owls, several Bluebirds,

Blackbirds, and Song-Sparrows.

The Screech-Owl can hardly be said to construct any nest, but lines the hollow

in which it rears its young with a few loose leaves, dry grasses, and feathers. The

eggs are usually five or six in number, are pure white, and nearly round. Their

average measiirement is ly\ inches in length by 1 ^^^ in breadth.

SCOPS McCALLII.

Ephialtes choliba, Lawrence, Annals of New York Lyceum of Nat. Hist. VI, 1853, 4.

Scops McCallii, Cassin, Syn. N. A. Birds (lUiist. Birds of Cal.), 1854, p. 180.

VuLG. — The Western Mottled Owl McCalVs Mottled Owl. Tejolole (Berlandier).

This is a new species recently described by Mr. Cassin, and little is as yet known
as to the extent of its geographical distribution. The first specimen of this Owl
ever obtained was taken by E. S. Holden, Esq. near Sacramento, and described by
George S. Lawrence, Esq. of New York, as Ephialtes choliha, Vieill. (StrLv cm-
cif/cra, Spix). It Avas found in Texas by Mr. Schott, and in Northern Mexico by
Lieutenant Couch. It also occurs in the collection of Dr. Berlandier, now in the

possession of the Smithsonian Institution, and was obtained in the Province of

Tamaulipas in Eastern Mexico. An egg in the same collection, of this species,

measures lj\ inches in length by -i| of an inch in breadth. Its shape is nearly

that of a sphere, and the color is a clear crystal-white.
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OTUS WILSONIANUS.

Strix americana, Gmelin, Syst. Nat. I, 1788, 288.
" " BoNAP. Cons. Avium, p. 50.

Strix peregrinator, Bartram, Trav. 1791, p. 289.

Slrix otus, Wilson, Am. Orn. VI, 1812, 52.

" » BoNAP. Syn. 1829, p. 37.

" " NuTTALL, Manual, I, 1832, 130.

" AuD. Orn. Biog. IV, 1835, 573, pi. ccclxxxiii.

Otus wilsonianus, Lesson, Traite d'Orn. I, 1831, 110.

" " Cassin, Syn. N. A. Birds (lUust. Birds of Cal.), 1854, p. 181.

Otus amcrlcanus, Bonap. Geog. and Comp. List, 1838, p. 7.

Otus vulgaris, Aud. Syn. 1839, p. 28.

" " " Birdsof Am. I, 1840, 136, pi. xxxvi.

VuLG. — The Long-eared Owl. American Long-eared Owl. The Prairie Owl.

This is a Northern and Eastern species, and does not appear to lia-\e been met with

on the western coast south of Oregon. At least, neither Dr. Gambel nor Dr. Heer-

niami observed the present species in Cahfornia, although Dr. Cooper obtained speci-

mens in Washington Territory and Dr. Townsend in Oregon. Its supposed absence,

however, from that State may be an error, as, owing to its strictly nocturnal habits,

it is not- readily procured, and may in consequence have been overlooked. Sir

John Richardson found this Owl as far to the north as latitude 60°, and thinks

that its range probably extends to the extreme limits of the forests. It breeds

on the eastern coast, from the Arctic regions to New Jersey, but is rarely found

south of that State. On the Pacific its limits are as yet not avcII defined. It is said

to be plentiful on the Saskatchewan, but its abundance elsewhere is rather in-

ferred than actually known. Appearing rarely in the daytime, it is not very fre-

quently met with by naturalists. According to Sir John Eichardson, in the fur

regions it sometimes lays its eggs on the ground, at other times in the deserted

nests of other birds, on low bushes. Mr. Hutchins speaks of its depositing them as

early as April. Richardson received one found in May, and another nest was ob-

served, in the same neighborhood, which contained three eggs on the 5th of July.

Wilson speaks of this Owl as having been abundant in his day in the vicinity of

Philadelphia, and of six or seven having been found in a single tree. He also men-

tions it as there breeding among the branches of tall trees, and in one particular

instance the Long-eared Owl had taken possession of the nest of a Qua Bird (Ardea

nycticorax), where Wilson found it sitting on four eggs, while one of the Herons had

her own nest on the same tree.

Audubon states that the American Long-eared Owl usually accommodates itself

by making use of the abandoned nests of other birds, whether these are built high or

low. It also makes use of the fissures of rocks, or builds on the ground. He also

states that it sometimes constructs a nest of its own. He found one near the Juni-

ata River, in Pennsylvania, composed of green twigs with the leaflets adhering, aud

lined with fresh grass and sheep's wool, but without feathers. In the summer of
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1856 T received from Robert Kinnicott, Esq., of Cook County, Illinois, an Owl's

egg found by a boy on tlie ground, in a prairie. It was sent to me as probably an

egg of the Short-eared Owl, but from its close resemblance to all the eggs of the

Otus ivilsonianiis I have ever seen, and its dissimilarity from those of the Brachyotus

cassinii, I have no doubt that it was an egg of the former.

As this species is variously spoken of as breeding in April and in July, it proba-

bly raises more than one brood in a season. The eggs are usually four in number,

are nearly round, and of a uniform dull-white color. One from New Jersey,

obtained by Mr. Alexander Wilson, measures 1^^ inches in length, by \^^ in

breadth.

BRACHYOTUS CASSESfll.

Sirix brachyotus, Forster, Philos. Trans. London, 1772, LXII, 384.

Wilson, Am. Orn. IV, 1812, 64, pi. xxxiii, fig. 3.

" " BoNAP. Syn. 1828, p. 37.

EicH. & Swains. F. B. A. II, 1831, 75.

" " Ndttall, Manual, I, 1832, 132.
*

AuD. Orn. Biog. V, 1835, 373, pi. 4.32.

Brachyotus paJustris {americamis), Bonap. Geog. and Comp. List, 1838, p. 7.

" " " " Cons. Av. p. 51.

Otus hracliyotus^ Aud. Syn. 1839, p. 28.

" " " Birds of Am. I, 1840, 140, pi. x.xxviii.

" " Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 182.

Brachyotus cassinii, Brewer, Proceedings Boston Nat. Hist. Soc, Feb. 1856.

VuLG. — Short-eared Owl. American Short-eared Owl. Gassings Short-eared Owl.

So long as the Short-eared Owl of North America was supposed to be identical

with the Brachyotus jx'histris of Europe, and its representative variety in South

America, it was permitted to lay claim to the widest geographical range of any bird

known to us. With this supposition of its identity, we should have to assign to

it, as its habitat, a very large portion of the globe, embracing the Avhole American

continent, from its most northern point — inclusive of Greenland— to some

of the most extreme southwestern portions of South America, together with all

the northern and temperate portions of the Eastern continent. The grave doubts

which have long existed as to its right to this claim of identity with either the Eu-

ropean or the South American bird may now be regarded as having become certain-

ties, and our American species must be received as separate and distinct, though

closely allied. From the Euroxiean it is certainly quite different. From the South

American it differs in a less degree, yet still presents certain constant deviations,

hardly less than specific.

The Short-eared Owl of our Southern continent has been obtained as far to the
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south as the Straits of Magellan.' Lieutenant Gilliss brought home quite a num-

ber from Chile," and Mr. Gould has received specimens from Brazil.' Two of these

birds are also said to have been brought from the Sandwich Islands.' I cannot,

however, find that this variety has ever been found to have a more northern range

than the central regions of South America.

The North American bird is larger, and for the most part of a darker color, than

the European Owl. This is especially true of the female. As the differences be-

tween these varieties are constant, and are as well marked as in many other in-

stances where the birds are now acknowledged to be distinct species, there is no

good reason why they should be regarded as identical. If we assume Mr. Gould's

genus of Brachyotus to be a good one, it leaves our own immediate species with no

specific name, and I have been able to find none more appropriate or deserved than

one giving to it an association with the name of the naturalist who first pointed out

the specific differences between these species. I have therefore named it in honor of

my esteemed friend, Mr. Cassm, of Philadelphia, a gentleman who stands confessed-

ly in the first rank of American ornithologists, and Avho, in patient and diligent

research, and in skilful and discriminating investigations into the intricate problems

of Natural History, has no superior among her votaries.

The South American variety (^Brachyotus galapagoensis, Gould) more closely re-

sembles the B. cassinii, and is not readily distinguished from it. It is, however,

without any doubt, a quite distinct species, though the points of specific difference

cannot at present be very clearly pointed out. The most noticeable is the constantly

deeper shade of fulvous in the South American bird. Another circumstance which,

as it seems to me, should have no small weight in determining the question, is, that

so long an interval of territory exists between the several habitats of these species, in

which neither occurs. Latitude 40° north on the Atlantic coast, and about 38° on

the Pacific, is believed to be the southern limit of the range of the Northern species,

and somewhere about 20° south the northern line of the South American variety.

Having thus assumed the Short-eared Owl of North America to be a distinct spe-

cies from either the European or the South American variety, I must claim for it

much more restricted limits than have generally been assigned, yet still a range quite

as extended as that of any of this family. Sir John Richardson met with it as far

to the north as latitude 67°. Professor Holboll gave it as a bird of Greenland.

Dr. Cooper has obtained specimens in Oregon, and Dr. Heermann speaks of it as

common in California, though Dr. Gambel, a very diligent and observing naturalist,

met with no specimens there.^ In the United States, there are no well-authenticated

instances of its having been noticed south of Pennsylvania, though both Dr. Gund-

lach and Mr. Lembeye mention this Owl as an occasional \isitant of Cuba. Dr.

1 Yarrell's British Birds, I, 125.

^ The U. S. Naval Astronomical E.xpedition to the Southern Hemisphere, II, 177.

3 Since the above was written, and while these pages are passing through the press, an undoubted

specimen of the Brachyotus cassinii has been received from California. It was obtained in February

(1856), near Petaluma, by Mr. Emanuel Samuels, and accompanied the collection made by him of the

natural history of that region for the Smithsonian Institution and the Boston Society of Natural History.
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Woodliouse did not observe this bird in the expedition to the Zuili Eiver, nor am I

aware that it has ever been obtained in any of our Southern or Southwestern States.

Very little is known in regard to the habits of these varieties, and not enough to

have much influence in determining the question of their non-identity. According

to the observations of Sir John Richardson, the principal haunts of the American

are dense thickets of yovmg pine-trees, or dark and entangled Avillow-clumps, where

it sits on a low branch watching assiduously for mice. When disturbed, it flies for

a short distance, and then hides itself in the heart of a bush, whence it is not easily

driven.

On the other hand, we learn that the European bird, unlike the short-eared spe-

cies of North America, which thus hides itself in large woods or dense plantations,

" frequents wide, open fields, extensive commons, heaths, and moors." In the Ork-

ney Islands, the European Owl "forms an artless nest among the heath." Sir

William Jardine, describing two nests of that Owl which he met with in Dumfries-

shire, says :
" They were formed upon the ground, among the heath, the bottom of

the nest scraped until the fresh earth appeared, on which the eggs were placed with-

out any lining or other accessory covering."

According to Dr. Richardson, the American species forms a nest of withered grass

and moss, placed on a dry spot of ground. Mr. Audubon, the only other naturalist

who has described the nest of this bird, speaks of having once met with one on a

high ridge in the Great Pine Forest of Pennsylvania. The nest contained four eggs

nearly ready to be hatched. He describes them as dull bluish-white, of a some-

what elongated or elliptical form, measuring an inch and a half in length, and an

inch and an eighth in breadth. This nest was found on the 17th of June, was

placed under a low bush, and covered over by tall grass, raked together in a slovenly

manner, and quite flat. I have in my possession a copy of the drawing made by

Mr. Audubon, whicli was probably a sketch hastily taken by him on the spot. The
drawing is however a little larger than the measurements in his description represent

the eggs to have been.

Another specimen of the eggs of this bird, from Hudson's Bay, in my collection,

is more elongated than is usual in an Owl's egg, is of a dull-white color, with no

apparent shade of blue, and measures 1 ^^^^ inches in length by 1-/^ in breadth.

The egg represented in the plate was obtained by my friend, Eliot Cabot, Esq., on

an island in the Bay of Fundy, and by him well identified. Its shape is also much
more oblong than is usual in birds of this family. It is in form an elliptical ovoid,

in color a uniform dull-white, and its measurements correspond exactly with the

specimen from Hudson's Bay above referred to. Dr. Henry Bryant, who accom-

panied Mr. Cabot in the visit to the Bay of Fundy, has furnished the following in

addition :
" A nest of this bird was found by Mr. Cabot in the midst of a dry peaty

bog. It was built on the ground, in a very slovenly manner, of small sticks and a

few feathers, and presented hardly any excavation. It contained four eggs on the

point of being hatched. A young bird the size of a robin was also found lying dead

on a tussock of grass in another similar locality."

'

' Proceedings of Boston Natural [history Society, .lanuary, 1857.
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SYRNIUM CINEREUM.

Strix cinerea, Gmelin, Syst. Nat. I, 1788, 291.

" " EicH. & Swains. F. B. A. II, 1831, 77.

AuD. Orn. Biog. I, 1832, 364 ;
pi. cccli.

" " NuTTALL, Manual, I, 1832, 128.

Strix lapponica, Retzius, Faun. Snec. 1800, p. 79.

Strix fuliginosa, Shaw, Gen. Zool. VII, 1809, 244.

Strix larlata, Pallas, Zool. Ross. I, 1811, 318.

Syrnium cinereum, Gould, Birds of Europe, I, 1832, pi. xlii.

BoNAP. Geog. and Comp. List, 1838, p. 6.

AuD. Syn. 1839, p. 1839.

" Birds of Am. I, 1840, 130, pi. xxxv.

De Kay, Nat. Hist. N. Y. 1844, pi. xlii, fig. 29.

Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 184.

VuLG. — The Great Gray Owl. The Cinereous Owl. The Great Cinereous Owl.

The Cinereous Owl is confined to the more northern portions of Europe, Asia,

and America, and is veiy rarely met with even in the extreme northern portions of

the United States, and then only in midwinter. Its farthest southern limit on the

Atlantic, so far as known, is Massachusetts, where only two or three instances of

its occurrence are on record ; and on the Pacific, the Territory of Oregon, where it

was met with hy Dr. Townsend. In Europe it is even more exclusively Aixtic than

on this continent. Lapland and Iceland are the only localities indicated hy Tem-

minck, and even there it is spoken of as quite rare. Mr. Temminck also received

two specimens taken in Greenland. Its presence in Northern Asia is rather inferred

than really known.

Our only positive knowledge of its nest is furnished hy Richardson, who also

states that it is hy no means a rare bird in the fur countries, and that it is an mhab-

itant of all the Avoody districts between Lake Superior and latitude 68°, and between

Hudson's Bay and the Pacific. He discovered the nest in question on the 23d of

May, on the top of a lofty balsam-poplar. It was composed of sticks and lined with

feathers, and contained young.

Having no specimen of the egg, I am unable to illustrate it. I have, however, in

my possession a drawing of an egg of this Owl, sketched by Mr. Audubon from a

specimen from the fur regions, and afterwards again copied by Dr. James Trudeau.

I have no reason to doubt its authenticity. This specimen was of a clear, but not a

bright, white color, was nearly spherical, and measured 2j\ inches in length by

exactly 2 in its greatest breadth.
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SYRNIUM NEBULOSUM.

Strix nehulosa, Forster, Trans. Pliilos. Soc. London, LXII, 1772, 386 and 424.

" WiLs. Am. Orn. Biog. IV, 1812, 61, pi. xxxiii, fig. 2.

" " BoNAP. Syn. 1828, p. 38.

" EicH. & Swains. F. B. A. II, 1831, 81.

" " NuTTALL, Manual, I, 1832, 133.

" " AuD. Orn. Biog. I, 1832, 242 ; V, 386, pi. xlvi.

" " Pe Kay, Nat. Hist. N. Y. 1844, pi. x, fig. 21.

Striv cJiicMctli, Gmelin, Syst. Nat. I, 1788, 296.

Strix accJamator, Bartram, Trav. 1791, p. 289.

Strix varius, Bartram, Mss. Frag. Nat. Hist. Penn. 1799, p. 11.

Strix fernandica, Shaw, Gen. Zool. VII, 1809, 263.

Ulula nehulosa, Bonap. Geog. and Comp. List, 1838, p. 7.

Syrnium nebulosum, Gotild, Birds of Europe, I, 1832, pi. xlvi.

" " AuD. Syn. 1839, p. 27.

" " " Birds of Am. I, 1840.
" " Cassin, Syn. N. A. Birds (Illust. BirdsofCal.), 1854, p. 184.

VuLG.— The Barred Owl. The Whooting OroZ (Bartram). La Choiiette dti Canada (Cuvier).

Chouetle Nebuleuse (Temm.).

The Barred Owl has an extended range, having been met with nearly thronghout

North America. It is distributed from the fur regions to Texas. Minnesota is the

most western point to which, so far as I am aware, it has been traced. It is more
abundant in the Southern States than elsewhere, and in the more northern portions

of North America is somewhat rare. Richardson did not encounter it in the more
Arctic portion of the fur countries, nor has it, so far as I can learn, been observed

on the Pacific. In Europe, it is of accidental occurrence in the northern parts. In

Louisiana, as Mr. Audubon states, it is more abundant than anywhere else, and Dr.

Woodhouse speaks of it as very common in the Indian Territories, and also in Texas

and NeAV Mexico, especially in the tunbered lands bordering the streams and ponds

of that region. In July, 1846, while in pursuit of shore birds in the island of

Muskeget, near Nantucket, in the middle of a bright day, I was surprised by meet-

ing one of these birds, who, unin\ited, joined us in the hunt. My companion soon

arrested his course. He proved to be a fine male adult specimen.

I ha^e never met with the nest of this bird, but Mr. Wilson describes one found

in the crotch of a white oak, among thick foliage, as rudely put together, composed

outwardly of sticks intermmgled vrith. some dry grass and leaves, and lined with

smaller twigs. Mr. Audubon speaks of them as breeding m the hollows of trees,

and at other times as taking possession of the old nest of a Crow or Hawk. The
latter also states that they breed early in March. The last statement is to some
extent confirmed by the fact, that, in two instances, in the month of February a fully

developed egg has been taken from the oviduct of the female. One of these cases

occurred near Niagara Falls in the spring of 1852. The other, in 1854, Avas noticed

by Professor William Hopkins, then of Auburn, N. Y., to whose kindness I am in-

debted for the egg the parentage of which is so unquestionable. It is purely white,
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almost globular, and, except in shape, hardly distinguisliablc from the egg of the

domestic Hen. It is two inches in length, 1^1 in breadth.

NYCTALE RICHARDSONl.

Strix tengmalmi, Rich. & Swains. F. B. A. II, 1831, 94, pi. xx\ii.

AuD. Orn. Biog. IV, 1835, 559, pi. ccclxxx.

Nyctale richardsoni, Bonap. Geog. and Comp. List, 1838, p. 7.

" " Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 185.

Uiula teng?nalmi, Aud. Syn. 1839, p. 24.

" " Birds of Am. I, 1840, 122, pi. xxxii.

VuLG. — RichardsoTi's Owl. " Tengmalni's OwV (Richardson and Swainson, Audubon, &c.,

incorrectly).

This Owl is an exclusively Northern bird, peculiar to North America, and rarely

met with in the limits of the United States. A single specimen has been obtained

in Massachusetts. Dr. Hoy mentions it as a bird of Wisconsiiv and on the Pacific

Dr. Townsend met with it as far south as Oregon, where it is more abundant than on

the eastern coast. According to Richardson, it inhabits all the wooded country from

'

Great Slave Lake to the United States, and is very common on the banks of the

Saskatchewan. It was obtained in Canada by the Countess of Dalhousie, but at

what season the bird was met with is not stated ; the Smithsonian Institution also

possess specimens from the vicinity of Montreal. It probably does not breed so far

south as that place, or, if so, very rarely. Mr. Audubon procured a specimen

near Bangor in Maine, in September, the only one he ever met with.

This Owl, according to Mr. Hutchins, builds a nest of grass, half-way up a pine-

tree, and lays two eggs in the month of May.

I have in my possession the copy, made by Dr. James Trudeau, of a drawing-

taken by Mr. Audubon from a specimen in an English cabinet. It is nearly spheri-

cal, the color w^hite with a slight tiage of yellowish, and measures \^^ inches in

length by one inch in breadth.

As I have no means of access to any authenticated egg of this Owl, I am unable

to illustrate it, though it probably would not be distinguishable from that of Teng-

malm's Owl, to which it is so closely allied.

10
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NYCTALE ACADICA. *

Slriv acadica, Gmelin, Syst. Nat. I, 1788, 296.

BoNAP. Syn. 1828, p, 38.

Rich. & Swains. F. B. A. II, 1831, 97.

NdTTALL, Manual, I, 1832, 137.

AuD. Orn. Biog. II, 1835, 567 ; V, 397 ;
pi. cxci.x.

" De Kay, Nat. Hist. N. Y. 1844, pi. xi, fig. 23.

Slrix acadicnsis, Latham, Ind. Orn. I, 1790, 65.

Strix passerina, Wilson, Am. Orn. IV, 1812, 61, pi. xxxiv, fig. 1.

Nyctale acadica, Bonap. Geog. and Comp. List, 1838, p. 7.

Cassin, Syn. N. A. Birds (lUust. Birds of Cal.), 1854, p. 186.

TJlula acadica, Aud. Syn. 1839, p. 24.

" " Birds of Am. I, 1840, 123, pi. xxxiii.

VuLG. — The Acadian Owl. The Little Owl. The Saw-Whet. American Sparroic-Owl.

The Saw-Whet Owl, as this bird is often called, seems to be distributed through-

out nearly all Xorth America, but with some degree of irregularity. Although not

observed by Sir John Richardson in the Arctic regions, it has been obtained as far

north as New Caledonia. Dr. Townsend observed it in Oregon, Dr. Gambel in Cali-

fornia, Mr. Audubon in Kentucky and Louisiana, Wilson in NeAV Jersey, McCullock

in Nova Scotia, and Dr. Hoy in Wisconsin. I have an e^g from Northern Ohio,

and have also observed the bird in \arious parts of New England. Its nocturnal and

secluded habits withdraw it from general observation, so that it is quite possible that

this species is a very common one, even where its very existence has been unknown.

The Acadian Owls rear their young in the hollows of trees, often only a few feet

from the ground, in the deserted nests of other birds, in the crevices of rocks, and,

according to Wilson, occasionally constract nests for themselves among thick pine-

trees. The eggs are nearly spherical, are of a bright clear white, and more like a

Woodpecker's than an Owl's in their crystalline clearness. A specimen from North-

em Ohio measures 1^^ inches by \^.
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ATHENIN^.

ATHENE HYPUGCEA.

Slrix cunicularia. Sat, Long's Expedition, I, 1819, 200.

" " BoNAP. Am. Orn. I, 1825, 68.

" " NuTTALL, Manual, I, 1832, 118.

" " AuD. Orn. Biog. V, 1835, 264, pi. ccccx.xxii, fig. 1.

Strix liypugaa, Bonap. Am. Orn. I, 1825, 72.

Athene cunicularia, Bonap. Geog. and Comp. List, 1838, p. 6.

Surnia cunicularia, Ann. Syn. 1839, p. 23.

" " Birdsof Am. I, 1840, 119, pi. x.xi. .?

Athene socialis, Gambel, Proc. Acad. Phil. Ill, 1852, 47.

Athene hypugma, Cassin, Syn. N. A. Birds (Illust. Birds of Gal.), 1854, p. 188.

VuLG. — The Burrowing Owl.

The Burrowing Owl of North America has been ascertained to be a distinct spe-

cies from the Athene cunicularia of South America, with which it was confounded

by Audubon, and, since the publication of his Ornithology, by other writers. The

cunicularia closely resembles the Northern species, as well as several other South

American varieties, from which, however, it is specifically different. In Western

North America, especially in Oregon and California, as well as in Nebraska, Kan-

sas, Arkansas, Utah, Texas, and New Mexico, this Owl is very abundant in certain

localities, where the birds live together in large communities, and differ from most

members of this family by living and breeding in burrows in the ground. As the

habits of this species m this respect are peculiar and interesting, and as I have never

had an opportunity to observe them in theh- native haunts, in order to present a

full account of their peculiarities I must avail myself of the observations of others.

Mr. Thomas Say was the first of American naturalists to add this bird to our

fauna. He met with it in Colonel Long's expedition to the Rocky Mountains. He

encoimtered them in our trans-Mississippian territories, where he described them as

residing exclusively in the villages of the Praiiie Dog, whose excavations are so com-

modious as to make it unnecessary for the bird to dig for itself, which, however, it is

able to do when occasion requires. Mr. Say states that these villages are very nu-

merous, and variable in their extent, sometimes covering only a few acres, and at

others spreadmg over the surface of the country for miles together. They are com-

posed of slightly elevated mounds, having the form of a truncated cone, about two

feet in width at base, and seldom rising as high as eighteen inches above the sur-

face. The entrance is at the top or on the side. From the entrance the passage

descends vertically one or two feet, and thence it continues obliquely downward

until it terminates in the snug apartment where the Marmot enjoys its winter's sleep,

and where it and the Owl are common, but unfriendly occupants.

Dr. ToATOsend states that in the plains near the Columbia River this Owl resorts

to the forsaken burrows of the marmots and the badgers, but never lives on terms

of intimacy with either. The nest he describes as of fine grass, and placed at the
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extremity of tlie hole. The eggs are uniformly four in number, pale white, and

about the size of those of the common House Pigeon, the great end, however, being

remarkably large, and tapering abruptly.

Dr. Heermann's account, describing individuals met with in California, differs

somewhat from the above. He speaks of the nest as composed of a few straws

placed at the end of a winding burrow, varying from four to ten feet in length, and

the eggs as four in number, pure white, and nearly spherical. Dr. Gambel, Avho

also observed this bird in California, states that he has occasionally found the bird

in solitary burrows, and also that it often makes use of the holes dug by the large

ground-squirrel [Spcrmophilus heechei/i), which is there a very common species.

The Owls often dig their own burrows, and live in scattered companies of four or

five. Dr. Gambel also states tliat the bird is a resident of California throughout

the year. Dr. Woodhouse found it abundant west of the Arkansas River, and no-

ticed that, though he often found the Owl and Marmot together, he also frequently

met with them separately, the Marmots where there was apparently no water, the

Owls always in the vicinity of water. He frequently found the latter in villages

by themselves. On being approached, they commenced chattering and bowing, pre-

senting quite a ludicrous appearance.

Mr. Darwin, in the Zoology of the Beagle, met with the A. cunicularia, a larger

species, in crossing the Pampas of South America. In Banda Oriental, he says, it

is its own workman, and excavates its burrows on any level spot of sandy soil, but

in the Pampas, or wherever the Bizcacha is found, it uses those made by that ani-

mal. This bird, he states, preys on mice and reptiles, the North American bird on

insects. Lieutenant GUliss gives a similar account of it, from observations made
in Chile. The egg of this Owl is slightly oblong and somewhat more pointed at

one end, differing in this from the eggs of most Owls. It measures 1^^ inches in

length by \^^ in breadth. Its color is clear and uniform white.

Since the above was prepared, my esteemed young friend, Mr. Nathaniel H. Bishop,

of Medford, Mass., has kindly furnished me with the following interesting account of

his observations on the habits of the A. cunicularia. They were made by him
during his adventurous journey across the Pampas of South America. Although

the cunicularia is not a North American bird, his notes are approj)riate here as

affording an interesting comparison between the habits of two very closely allied

species.

" I first met with the bird on the banks of the river San Juan, in Banda Ori-

ental, one hundred and twenty miles west of INIontevideo, where a few jiairs were

seen, devouring mice and insects. From the San Juan, travelling westward, thirty

miles, I did not meet with a single individual ; but after crossing the River Las

Vacas, and coming upon a sandy waste covered with scattered trees and low bushes,

I again met with several.

" Upon the Pampas of the Argentine Republic they are found in great numbers,

from a few miles west of Rosario, which lies on the Parana, in latitude 32° 56' south,

long. 60° 32' west, to the vicinity of San Luis, where the Pampas end and the Trave-

sia or desert commences. On these immense plams of grass it lives in company
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with the Bizcacha (Latjostomus tricliodacfj/his), an animal that bears resemblance to

the rabbit and agouti, and undermines a great extent of country with its burrows.

Tliis Owl is similar to that which inhabits the holes of the marmots upon the prai-

ries of Western North America. A writer, speaking of the habits of that variety,

remarks
:

' We have no evidence that the Owl and INIarmot habitually resort to one
burrow

' ; and Say adds, that they were either common though unfriendly residents

of the same habitation, or that our Owl was the sole occupant of a burrow acquired
by the right of conquest. In this respect they differ from their South American
brothers, who live in perfect harmony with the Bizcacha, and during the day, while
the latter is sleeping, a pair of Owls stand a few inches within the main entrance of

the burrow, and at the first sound, be it near or distant, they leave their station and
remain outside the hole, or upon the mound that forms the roof of their domicile.

When man approaches, both birds mount above him in the air, and keep up an
alarm-note, with their irides dilated, until he passes. Then they quietly settle down
in the grass, or return to their former place. On the Pampas I did not observe these

birds taking their prey during the daytime, but as soon as the sun had set, the Biz-

cacha and Owls leave their holes, in search of food, the young of the former play-

ing about the birds as they alight near them. They do not associate in companies,

there being but one pair to a hole. Each couple keeps separate from their neigh-

bors, and at night do not stray from their homes.

" In North America this species suddenly disappears in the early part of August,

and, the Indians say, returns into its burrow and spends the winter in a torpid state,

and also it is ' strictly diurnal.' In South America, it has not these habits ; it does

not disappear for a season, and it is both diurnal and nocturnal, for in Banda Ori-

ental and the province of San Juan I have seen it feed at all hours. At longitude

66° west, our company struck the Travesia, and during fourteen days' travel on foot

I did not see a dozen of these birds. But while residing outside the town of San
Juan, which lies upon the eastern base of the Andes, one hundred and fifty miles

north of Mendoza, I had a fine opportunity to watch their habits in a locality differ-

ing entirely from the Pampas. The country around San Juan is a dreary desert,

covered with low thorn-trees, and o-\'er this waste a few Owls are found, principally

near the town itself, in the vicinity of the pastures that are cultivated by irrigation.

The months of September and October are the conjugal ones. One evening I was

attracted by a strange sound that I supposed proceeded from a frog, but it proved

to be the love-note of a little Athene cunicularia, and which was answered by his

mate. The little fellow alighted upon a post and commenced turning around upon
it, with throat dilated and emitting a guttural sound. These antics were continued

for more than a minute, he occasionally bowing his head in a mysterious manner,

which reminded us of an old male Pigeon of our dove-cots. The female soon after

joined him, and they flew away. Each night he perched himself upon a tall flag-

staff and uttered his love-note. Close by the house Avas a lagoon, the borders of

which were swampy, and over this a pay.' often hovered in search of food. I watched

one that kept on the wing for nearly two hours, some fifty feet from the ground,

and during that time did not change his position in any other way than by rising
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or falling a few feet. During the middle of September I had given me a male bird

with a broken Aving. He lived in confinement two days, and died from the effects of

the wound. Soon after, a boy brought me a female with five eggs that had been

taken from a burrow, five feet from the mouth. The burrow wound among the

roots of a tree beneath which it was dug. The bird was very fierce on her cage,

and fought me with her wings and beak, uttering all the while a long shrill note,

resembling a file drawn across the teeth of a saw. I supplied her with eleven full-

grown mice, which she devoured during the first thirty-six hours of her confine-

ment. In San Juan and Banda Oriental, they do not hover for prey in the day-

time, but watch from the top of some low trees, and do not perch on the fruit-trees,

such as the orange, fig, olive, &c.

" My object was to discover if this bird burroAved its own habitation, and my ob-

servations of eight months failed to impress me with that belief I have conversed

with intelligent persons Avho have been familiar with their habits, and never did I

find one that believed it to be its own workman. It places a small nest of feathers

at the end of the hole, in Avhich are deposited five white eggs, though Nuttall men-

tions that this bird in North America lays but two.

" In Banda Oriental, Avhere the country is as fine and food far more plenty than

upon the Pampas, this Owl is not common compared Avith the latter locality. The

reason is obAious. The Bizcacha does not exist north of the Plata, and consequently

these birds have a poor chance for finding habitations.

" For thirty miles beyond the San Juan RiA'er, in Banda Oriental, the ground

was covered Avith dead beetles and other insects, the food of this bird ; but I did not

meet a single OavI during that day's journey. On the Pampas, Avhere thousands

upon thousands of Bizcachas undermine the soil, there in their true locality you find

the same number of Owls. About San Juan (not the river), at the foot of the

Andes, where a Bizcacha is rarely met AAdth, aa'c find only a foAV pairs ; and does the

hole dug among the roots of a tree appear to be the Avork of a bird or animal ]

" Of this Oaa'I in North America, Audubon says it lives in the excavations of the

marmots, and does not dig for himself, as he is said to do in other parts of the Avorld

Avhere no burrowing animals exist. The several Avorks that I have consulted do not

in one instance state the manner in AA'hich these Owls Avork Avhen digging out a

habitation, though all agree that it does burroAV. Why could not some of these

gentlemen state the result of the observations regarding this particular fact % Per-

haps at some distant day some lucky ornithologist may catch a little felloAV at work,

and by reporting his evidence Avill upset my views upon the subject."
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GLAUCIDIUM IlfFUSCATUM.

Slrix infuscata, Temm. Manual d'Orn. I, 1820, 97.

Glaucidiiuii glioma, Wagler, Isis, XXV, 1832, 275.

Strix passerinoides, Avn. Orn. Biog. V, 1835, 271, pi. ccccxxxii, figs. 4, 5.

" " " Syn. 1839, p. 23.

" " " Birds of Am. I, 1840, 117, pi. XXX.

Glauddium infnscatum, Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 189.

VuLG. — Little Colunibian Owl. The Pigmy Oicl. Cheveche Chevechoidc (Temm).

Little is known in regard to the habits of this, the smallest of American Owls.

It was first obtained by Dr. Townsend on the Columbia Eiver, near Fort Vancouver,

and subsequently by Dr. Gairdner near the same locality. Drs. Cooper and Suckley

also found it in various portions of Washington Territory. Mr. Bell and Dr. Heer-

mann have since observed it in California, where the latter met with four birds,

three of which he obtained in the daytime on trees bordering the Calaveras River.

They were gentle, unsuspicious, and easily approached, and their stomachs were

filled with crickets. I have a drawing of an egg of this bird, taken by Dr. James

Trudeau, but where the egg was obtained from which it was dra-\vn, or how or

where it nests, I am unable to state. The egg is of a clear crystal white. Its shape

is nearly exactly spherical. Its measurements are 1^^ inches in length by one inch

in breadth. I am as yet unable to illustrate its egg.

IV I C T E I N I IV^ .

NYCTEA NIVEA.

Strix nyctea, Linn. Syst. Nat. I, 1766, 132.

« WiLs. Am. Orn. IV, 1812, 53, pi. x.xxii, fig. 1.

" " BoNAP. Syn. 1828, p. 34.

" KicH. & Swains. F. B. A. II, 1831, 88.

" Latham, Index Orn. I, 1790, 57.

" AuD. Orn. Biog. II, 1835, 135 ; V, 382
;

pi. cxxi.

Strix Candida, Latham, Ind. Orn. Supp. 1801, p. 14.

Strix enninea, Shaw, Gen. Zool. VII, 1809, 251.

Strix arctica, Bartkam, Trav. 1791, p. 289.

Strix nivea, Daudin, Traite d'Orn. II, 1800, 190.

Nyctea Candida, Bonap. Geog. and Comp. List, 1838, p. 6.

Surnia nyctea, Aud. Syn. 1839, p. 21.

« " " Birds of Am. I, 1840, 113, pi. xxviii.

Nyctea nivea, Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 190.

VuLG. — The Snowy Owl. The White Owl. Great White Owl. Snow Owl.

This is an exclusively Northern species, and is probably chiefly confined to the

Arctic Circle and the adjacent portions of the temperate zone, m both the Eastern
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ami Western continents. It is only met with in the United States in midwinter,

and is mnch more abundant in some years than in others. Individual specimens

have been occasionally noticed as far south as South Carolina, but very rarely. It

has also been observed in Kentucky, Ohio, the Bermuda Islands, and in nearly every

part of the United States. On the Eastern continent it appears to be much less

abundant, and its visits south are neither so frequent nor to the same extent. Al-

though in one instance it has been known to breed on the Shetland Islands, very

few instances are on record of its having been obtained in Great Britain, and only

one in Holland. It is found in Iceland, Sweden, and Norway, and probably also

throughout Northern Euroj^e and Asia.

In the Arctic regions of North America and in Greenland it is quite abundant,

and has been observed as far to the north as Arctic voyagers have yet reached. Sir

John Richardson, who, during seven years' residence in the Arctic regions, enjoyed

unusual opportunities for studying the habits of this Owl, says that it hunts its prey

in the daytime. It is generally found on the barren grounds, but is always so wary

as to be approached Avith difficulty. In the Avooded districts it is less cautious.

It nests on the ground, and lays three or four globular white eggs, only two of

which, Richardson states, are in general hatched.

I am unable to represent the egg in my plates, having never seen a specimen. I

have only a drawing, made by Mr. Audubon, of a specimen in an English cabinet.

It is nearly spherical, and its color is a dull white with a slightly yellowish tinge.

It measures 2-^^ inches in length by 2 inches in breadth.

SURNIA ULULA.

Strix ulula, Linn. Syst. Nat. I, 1766, 133.

Slrix uralensis, Gmelin, Syst. Nat. I, 1788, 295.

Strix hudsonica, " " " " "
" " WiLS. Am. Orn. VI, 1812, 64, pi. 1, fig. 6.

Strix doliata, Pallas, Zool. I, 1811, 316.

Slrix lorealis. Lesson, Traite d'Orn. I, 1831, 100.

Strix funerea, Bonap. Syn. 1828, p. 25.

EicH. & Swains. F. B. A. II, 1831, 92. _
" " NuTTALL, Manual, I, 1832, 115.

" " AuD. Orn. Biog. IV, 1835, 350, pi. ccclx.wiii.

De Kay, Nat. Hist. N. Y. 1844, pi. ix, fig. 19.

Surnia funerea, Bonap. Geog. and Comp. List, 1838, p. 6.

AuD. Syn. 1839, p. 21.

" Birdsof Am. I, 1840, 112, pi. xxvi.

Surnia ulula, Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 191.

Vdlg.— The Hawk Owl. Little Haivk-Owl. Le Chat-Huant du Canada (Brisson).

I AM unable to illustrate the egg of this species. The only knowledge that I

possess, which seems to be authentic, in regard to the nest of these birds, as well as
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in regard to their eggs, is derived from Richardson's Northern Zoology. We are

there informed that it builds on a tree. Its nest consists of sticks, grass, and

feathers. It lays two white eggs. It is exclusively an Arctic species, and is com-

mon to the northern regions of both continents. Occasional specimens are obtained

in different parts of the United States, though none, so far as I am aware, farther

south than New Jersey. It is, however, a rare species,' excepting in the Arctic

regions, where it is said to be quite abundant. Only a single specimen is kno'vvn

to have been taken in Great Britain, and it has only occasionally been met with in

Germany. From this we may infer that it is as rare a bird in the more temperate

parts of Europe as in the corresponding regions of America.

' Mr. Audubon, in his account of the Hawk Owl, states that he had received a letter from me inform-

ing him that the Hawk Owl is very common about Memphremagog Lake in Vermont, &c. This was

a mistake, and an unintentional misquotation of what I wrote. I did not make this statement as of my
own knowledge, for I had never been in that region, but as the information given me by a resident of

that part of the country, which I have since had reason to believe is incorrect. The Hawk Owl is

probably a rare species throughout Vermont.

11
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Order INSESSORES.

Tribe FISSIROSTRES. *

Family C A P R I M U L G I D JE.

ANTROSTOMUS CAROLINENSIS.

Caprimulgus carolinensis, Gmelin, Syst. Nat. II, 1788, 1028.

« « WiLS. Am. Orn. VI, 1812, 95, pi. liv, fig. 2.

" " BoNAP. Syn. 1828, p. 61.

« " Atjd. Om. Biog. I, 1832, 273 ; V, 401, pi. lii.

" « NuTTALL, Manual, I, 1832, 612.

" « AuD. Syn. 1839, p. 31.

" " " Birdsof Am. I, 1840, 151.

" " Lembeye, Aves de la Isla de Cuba, 1850, p. 130.

Caprimulgus lucifugus, Bartram, Travels, 1793, p. 292.

Caprimulgus rufus, Vieill. Ois d'Am. Sept. I, 1807, 57.

Caprimulgus irachypterus, Stephens, Gen. Zool. X, 1817, 150.

Antrostomiis carolinensis, Bonap. Geog. and Comp. List, 1838, p. 8.

» " Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 236.

VuLG. — Chuck-wills-widow. The Great Carolina Goat-Sucker.

Having had no opportunities of observing the Chuck-wills-widow in its extremely

southern habitat, the present account of its habits and geographical range is neces-

sarily drawn from the investigations, and given on the authority, of others. James

River in Virginia has been assigned as the utmost northern limit of its migrations.

It is, indeed, quite probable that it is seldom, if ever, found, except as an occasional

visitant, so far to the north, although WUson speaks of having met with it between

Richmond and Petersburg, and on the Cumberland River. Dr. Bachman states

that it is not a qommon bird even in the neighborhood of Charleston. Mr. Au-

dubon, who claimed to have been a very close and careful observant of its habits,

states, in his account of it, that it is seldom to be met with beyond the limits of the

Choctaw nation in Mississippi, or the Carolinas on the Atlantic shore. Florida,

Louisiana, the lower portions of Georgia, Alabama, and Mississippi, and probably

Ai-kansas and Texas, are the States to which it is principally confined.

My friend, Dr. KoUock, informs me that it is rather common near Cheraw, in the

northern part of South Carolina. Dr. Bryant found it abundant near Indian River,

in Florida. Colonel McCall met with this bird in New Mexico. Lembeye gives it

a place among the birds of Cuba. Dr. Woodhouse, in his report upon the birds

observed by the expedition of Captain Sitgreaves down the Zuni and Colorado rivers

speaks of the Caprimulgiis carolinensis as common in the Creek and Cherokee coun-

try, extending into Texas and New Mexico.
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Like most birds of this family, the Chuck-wills-widow makes no nest, but de-

posits her eggs on the bare ground. These are two in number, and the places se-

lected for them are usually thickets and solitary parts of dark woods. The ground

color of their eggs is a clear crystal white. They are more or less spotted, or marked

over their entire surface with blotches of purplish-brown and a grayish-lavender

color, with smaller occasional markings of a light raw-umber-brown. They are oval

in shape, large for the size of the bird, and alike at either end. The accompanying

representation is taken from an egg obtained in Florida, by Dr. Henry Bryant, of

Boston, who found the eggs of this bird in the same situations, in thick woods, that

are mentioned by Mr. Audubon, deposited on the dry leaves, without any attempt

at a nest.

According to the careful observations of this watchful naturalist, the Chuck-wills-

widow, although it makes no nest, usually scratches a little space on the ground,

among some dead leaves. In this she deposits her two elliptical treasures. If the

eggs or the young are meddled with, this bird is sure to take alarm, and to remove

them, each parent aiding, to some other and distant part of the wood. After a re-

moval, it would be extremely difficult, if not impossible, to find them. This has

been observed in respect to their eggs, and it is presumed that they do the same

with their young, when these are quite small. Mr. Audubon spent much time in try-

ing to ascertain by what means these birds remove their eggs when they have been

touched or handled. He states that they are carried off in the capacious mouths of

their parents. Each bird was observed by him, when on the watch for the purpose

of ascertaining, to take an egg in this manner and fly off, skimming closely over

the ground, vmtil lost among the branches and trees. To what distance they were

removed he was never able to ascertain. He has also known the young to be re-

moved, and he presumed the removal to have been made by their parents in the

same manner, although he was never eyewitness to it.

During incubation they are said to cease from repeating their peculiar cry, from

which they take their name, especially after their young are hatched, although it is

resumed before they depart on their southern migrations, in August.

• In shape and marking, their eggs closely resemble those of the Whip-poor-will,

differing only in their larger size. All that I have seen are broadly oval in shape,

and measure ly% inches in length by 1Jg in the greatest breadth.
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ANTEOSTOMUS VOCIPERUS.

Caprimulgus vociferus, Wils. Am. Orn. V, 1812, 71, pi. xli.

" " BoNAP. Syn. 1828, p. 62.

AuD. Orn. Biog. I, 1832, 422 ; V, 405
;

pi. Ixxxii.

" " NuTTALL, Manual, I, 1832, 614.
" " AuD. Syn. 1839, p. 31.

" " " Birdsof Am. I, 1840, 155, pi. xlii.

" " Rich. & Swains. F. B. A. II, 1831, 336.
" " Lembeye, Aves de la Isla de Cuba, 1850, p. 130.

Caprimulgus virginianus, Vieill. Ois d'Am. Sept. I, 1807, 65.

Caprimulgus clamator, Vieill. Nouv. Diet. X, 1817, 234.

Caprimulgus macromyslax, Wagler, Isis, 1831, p. 533.

Antrostomus vociferus, Bonap. Geog. and Comp. List, 1838, p. 8.

Cassin, Syn. N. A. Birds (lUust. Birds of Cal), 1854, p. 236.

VuLG. — The Whip-poor-will.

The nocturnal habits of tlie Whip-poor-will do not enable the naturalist either

very closely to observe them, or to ascertain them with accuracy. Much is neces-

sarily inferred, rather than positively known, in regard to them. Seldom approach-

ing the habitation of man, except in remote and thinly settled parts of the country,

and then only in the obscurity of night, its singular note is nearly all that we are

quite familiar with in regard to it. To this only can be attributed the singular fact

that, notwithstanding the well-marked distinctions between it and the Night-Hawk,
they haxe been, and still are, in many parts of the country, confounded together by
the uninformed. The correctness of a statement to the same effect made by Mr.
Wilson has been questioned by Mr. Audubon, but without good grounds. Unac-
countable as it may appear, the vulgar error that these birds are the same is still

very prevalent in many parts of New England, and even finds a place among those

who are not wanting in intelligence upon other matters. Incapacitated by its optical

conformation from gomg abroad in the daytime, the Whip-poor-mil carefully conceals

itself in the most retired and shady parts of deep woods. There it remains perfectly

silent through the day, seldom disturbed by the steps of man. In these retreats this

bird is rarely met with, and naturalists have but few opportunities to study its habits.

The sight of the Whip-poor-will, like that of nocturnal Owls, appears not to be
adapted to the light of day. Its chief food is nocturnal insects, obtainable only by
twilight, or at night ; it is therefore seldom seen abroad in the daytime, and then

only in dark or cloudy weather. The habits both of the preceding species and the

Whip-poor-will, so far as they have been observed, are closely identical with each

other. Like the Chuck-wills-widow, the Whip-poor-will, if its eggs or young are

handled, will remove them to another part of the woods. Wilson relates that,

ha\ing once accidentally met with a young bird of this species, in passing through
a wood, he stopped and sketched it. Returning to the same place in search of
a pencil he had left behind him, after a short absence, the young bird was nowhere
to be found. It had m the mean while, we are left to infer, been conveyed away by
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its parent, who had, hi the first place, sought in vain to entice the intruder away by

well-feigned stratagems. Mr. Audubon's observations in the case of the Chuck-

wills-widow suggest the manner of its removal.

If disturbed by a too near approach to her eggs or her young, the Whip-poor-

will attempts to draw off the intruder by well-acted feints, fluttering about his feet

as if wounded, or beating the ground with her wings, as if hardly able to move, or

nearly expiring.

Massachusetts is the extreme northern limit of its distribution along the Atlantic

coast. It is nowhere very abundant near the sea, but becomes more common as we
leave the coast, and as we proceed westward is found much farther to the north.

In the central parts of the contment, it has even been met with in latitude 49°. It

is to be met with nearly throughout the United States, with the exception of the ex-

treme northeastern and southern and southwestern portions.

Sir John Richardson observed this bird on the northern shores of Lake Huron
only, but did not meet with it north of the fiftieth parallel. Dr. Hall, of Montreal,

mentions it as a Canadian bird. It is found in all the New England States, but is

less common north of Massachusetts. In a list of the birds of Nova Scotia, prepared

by Lieutenant Bland, Koyal Engineers, the Caprimulgtis vociferus is given as a rare

species. Mr. Lembeye gives it as a Cuban species, and Bartram found it in Florida.

Dr. Woodhouse, in his accovint of the birds noticed by the party who explored the

Zuni and Colorado rivers, under Captain Sitgreaves, did not meet with this species,

nor can I learn that it has been met with west of the Mississippi.

The Whip-poor-will constructs no nest, but deposits her eggs on the bare ground,

in the thickest and most shady part of the woods. They always select elevated and

dry places, and usually scratch a small hollow among some dry leaves or sticks, or

near some prostrate log, in which they deposit their two elliptical eggs. The young,

when just hatched, are perfectly helpless, and depend for their safety upon their

resemblance to a piece of mouldy earth. They are very soon able to follow their

parents, and to take care of themselves.

The egg of the Whip-poor-wUl is not much unlike that of the Night-jar of Eu-

rope. It is oblong and oval, each end nearly exactly alike in size and shape.

Nothing could well surpass it in the beauty of its markings. Its ground color is a

clear pure shade of cream-white, and the whole egg is irregularly spotted and marbled

with patches, lines, and bars of purplish-lavender intermixed with reddish-brown.

The lavender-colored markings have a very peculiar eflTect, as if, after the color had

been first laid on, a thin coating of the ground shade had been superadded, so as to

slightly dim, without concealing them. The brown markings appear to stand out

much more distinctly. The eggs also exhibit slight variations in the distribution of

these tints. In some, the brown-colored markings predominate, in others the lav-

ender spots are the more abundant ; but I have seen none in which either of these

shades was wanting. The egg measures 1^ inches in length by | of an inch in breadth.

In the Southern and Middle States, the W^hip-poor-will deposits her eggs as early

as the first or second week in May. In Massachusetts and its more northern and

western places of resort, it seldom sits on its eggs before the first week in June. It
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does not remain in its breeding-places long after it has reared its first and only brood

for the season. As soon as its yonng are ready for the journey, they all depart for

their southern quarters, which is usually in the month of August. They are silent

in the breeding season, but resume their peculiar cries as soon as their young are

able to take care of themselves.

ANTROSTOMUS NUTTALLII.

Caprimulgus nuttallii, Aud. Orn. Biog. V, 1839, 335.

" Birds of Am. VII, 1844, 350, pi. ccccxcv.

Antrostomus nuttallii, Cassin, Syn. N. A. Birds (Illust. Birds of Cal), 1854, p. 237.

VuLG. — NtUtaWs Whip-poor-ivill. Parauquc (Matamoras, Tamaulipas).

The egg represented in Plate V, fig. 58, was found among the collection of Dr.

Berlandier, and obtained by that gentleman in the vicinity of Matamoras in the

Province of Tamaulipas, Mexico. It is not positively known to be the egg of this

newly-discovered species, yet I have very little doubt that it is so. Its shape, mark-

ings, and general characteristics show it to be an egg of a Caprimulgus, and its size

indicates as its parent a bird not larger than this species, which is the only one now

knoAvn to be found in that neighborhood. The only name bestowed upon it by Dr.

Berlandier Avas Parauque, by which he also designated another egg, supposed to

be that of a Chordeiles, and which I presume to belong to the species recently

described by George N. Lawrence, Esq. as C. texensis} Nothing is said, in his

notes, of the habits of the bird described under the name of Parauque, its manner

of breeding, or the peculiarities of the eggs. The description of the birds is quite

obscure, and designates with certainty no known species. The probability is, how-

ever, so strong that the egg referred to is that of Ccqirimulgus nuttallii, and that

the one represented in Plate V, fig. 62, is the egg of C. texensis, that I have felt

justified in including both among the illustrations, stating only the uncertainty of

the ground upon which the assignment rests.

The Caprimulgus nuttallii was first obtained by Mr. Audubon near the Rocky

Mountains in the Northwest Territory, and was described by him in the fifth volume

of the Ornithological Biography (p. 335). Nothing was observed by that writer of

its habits. It was obtained in Oregon by the United States (Vincennes) Exploring

Expedition. Specimens have been procured in Washington Territory by Drs. Cooper

and Suckley. Mr. T. H. Clark obtained it in Texas, and Dr. Woodhouse, in the ex-

pedition to the Zuiii, in passing down the Little Colorado Piver, found this species

quite abundant. He also met with it afterwards in the San Francisco Mountain,

near the same river. In the collection made by Dr. Woodhouse there are several

^ Ann. Lye. Nat. Hist. VI, 167.
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specimens of this bird, both male and female, exhibiting no observable variation in

their plumage. These observations fix with some probable approach to exactness

the distribution of this handsome species during the breeding season, showing that

it is found throughout Texas, New Mexico, the more northern provinces of Mexico,

the Indian Territories, Kansas, and Nebraska, and thence to the Pacific; and that it

is in all probability to be found in the State of California, as well as in the Territo-

ries of Washington and Oregon.

The peculiar and uncertain blending of shades make a verbal description of the

eggs supposed to belong to this species difiicult and unsatisfactory, and one which

can only be approximated. It is almost exactly elliptical in shape, equal at either

end, measures 1 inch in length and || of an inch in breadth. Its ground color,

examined through a magnifying-glass, appears to be a yellowish-white, but is so

generally marbled and spotted with blotches of a purplish-gray and smaller spottings

of a light umber-brown, that the ground is hardly distinguishable to the naked eye.

CHORDEILES VIEGINIANUS.

Caprimulgus virginianus, Bkisson, Orn. II. 1760, 477.

" " BoNAP. Syn. 1828, p. 62.

« " Rich. & Swains. F. B. A. II, 1831, 337.

" " NuTTALL, Manual, I, 1832, 619.

« " " " n, 1834, 609.

» « AuD. Orn. Biog. II, 1835, 233 ; V, 407
;

pi. cxlvii.

Caprimulgus popetue, Vieill. Ois d'Am. Sept. I, 1807, 56, pi. xxiv.

Caprimulgus americanus, Wilson, Am. Orn. V, 1812, 65, pi. xl.

Chordeiles virginianus, Bonap. Geog. and Comp. List, 1838, p. 8.

« " AuD. Syn. 1839, p. 32.

" " " Birds of Am. I, 1840, 159, pi. xliii.

" » GossE, Birds of Jamaica, 1847, p. 33.

" « De Kay, Nat. Hist. N. Y., Birds, 1844, pi. xxvi, fig. 60.

" '• Lembeye, Aves de la Isla de Cuba, 1850, p. 51.

VuLG.— The Night-Hawk. The Pisk. Peesquaw (Cree Indians). Musquito-Hawk. Pira-

midig (Jamaica). Berequetec (Cuba).

The geographical distribution of the Night-Hawk is very nearly the same as that

of the Whip-poor-will, though somewhat more extended. While not found, in its

breeding season, quite so far to the south, its distribution, especially along the At-

lantic coast, extends considerably farther to the north. I have met with it through-

out the provinces of Nova Scotia and New Brunswick. It has been found in all

parts of Canada, and has even been met with breeding as far to the north as the

shores of Hudson's Bay. It is also widely diffused from east to west, although the

extent of its distribution in the latter direction is not known with exactness or cer-
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tainty. They have been at least ascertamed to extend as far to the west as the

sources of the Mississippi. The extreme southern point at which it is known to

breed is the northern portion of Georgia and South CaroUna. Throughout nearly

the whole of this wide range, the Night-Hawk appears to be distributed in about

equal numbers.

In many of its habits, as Avell as in its external generic distinctions, this bird

exhibits so many and so broad differences from the Whip-poor-will, that 'there is

little apparent occasion to confound them. It is much less nocturnal in every re-

spect, and is not, strictly speaking, entitled to its name of Night-Hawk. It is rather

to be regarded as occupying more nearly a middle ground between nocturnal and

diurnal birds. It is not unfrequently to be seen on the wing, even in bright, sunny

weather, at midday, in pursuit of its wnged prey. It is, however, usually most

lively early in the morning and just before nightfall, and is usually inactive and

slothful in the middle of the day. It is not improbable that its supply of food has

much to do with its sluggishness or state of activity. The Night-Hawk is not to

be found on the wing after dark. As soon as the twilight begins to deepen into

the shades of night, it retires to rest as regularly, if not at quite as early an hour,

as other birds, in regard to whose diurnal habits there is no question.

In some of its peculiarities at the time'of breeding, the Night-Hawk also displays

very marked variations from the habits of the Whip-poor-will at the same period.

While the latter always deposits its eggs under the cover of shady trees and in thick

woods, the Night-Hawk selects an open rock, a barren heath, or an exposed hill-

side for its breeding-place. This is not unfrequently in wild spots in the vicinity of

a wood, but is always open to the sun. I have even known the eggs carelessly

dropped on the bare ground in a corner of a potato-field, and have found the female

sitting on her eggs in all the bright glare of a noonday sun in June, and to all ap-

pearance undisturbed by its brilliance. The more common situation for the eggs is

a slight hollow of a bare rock, the dark, weather-beaten shades of which, with its

brown and slate-colored mosses and lichens, resembling at once the parent and the

egg in their coloring, is well adapted to save them from being detected by any
chance intruder. If approached when sitting on her eggs, the female will usually

suffer you almost to tread upon her before she will forsake them. Then, to ch-aw

you from her treasure, she will tumble about and flutter at your feet with an imita-

tion of a wounded bird so perfect, an adroitness in pretending disability so inimita-

ble, that it is hardly possible to resist the temptation to follow in pvu-suit of her.

I know of no better or more skilful adept in these cunning devices than the Night-

Hawk.

The eggs of this bird are two in number, and except in their shape, which is uni-

formly elliptical, exhibit great variations. They vary in size, in their ground color,

and in the shades, shape, size, and number of their markings. Yet notwithstanding

all these differences in their general effect, they are alike. They all closely resemble

oblong-oval, dark-colored pebble-stones. The design of this resemblance is obviously

to assure their safety in the exposed situations in which they are placed, causing

them to be readily confounded with the stones among which they lie. Six eggs
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now by me exhibit the following varying measurements, none of Avhich, it will be

seen, exactly correspond : 1^- inches by | ; 1| by -|f ; l]- by||; 1^\ by | ; 1^^^

by ||; 1|^ by if. In these the ground is of various shades of stone-color; in one,

almost a dirty white ; in another, with a slight tinge of yellowish ; in a third, the

shading is somewhat bluish, and in yet another again it is almost clay-colored. The
sjiots and markings, which are thickly diffused over the whole egg, also vary more
or less in each specimen. One is finely dotted with small specks of light slate and

yellowish-brown. In another, the spots are of the same colors, but arc larger and

more distinct, and seem as if laid on with a bolder pencil. Again, in a third, they

are lighter and more indistinct than in either, the shade of yellow more predomi-

nant, and each blending confusedly into the other. In a fourth, the spots arc again

small, but are all of a dark-brown color, while the remaining two are marbled, but

in different degrees, with large lines, veins, and dashes of the same color. With
an increased number of specimens these variations might without doubt be ex-

tended indefinitely. Still, notwithstanding all these deviations, the egg is readily

distinguishable, for I know of no egg, certainly no American, which in shape, size,

and markings it at all resembles, with the single exception of an egg which is pre-

sumed to belong to the following species.

In regard to the geographical distribution of this species, later observations, pub-

lished since the above was prepared, are confirmatory of all that has been stated,

but do not make our knowledge quite exact as to its western distribution. It is

assigned by Mr. Cassin to all temperate North America, and probably passes this

limit. Dr. Townsend obtamed specimens in Oregon ; Dr. Heermann, also, in Cali-

fornia ; Dr. Hall mentions it in a catalogue of the Birds of Canada which he fur-

nished to Mr. Cassin ; Dr. "Woodhouse foimd it throughout the south and west,

from the Mississippi Eiver to the Pacific Ocean, in great abundance ; Colonel Mc-

Call observed it in New Mexico ; and specimens from Mexico occur in the Rivoli

collection. It has been found also in Nicaragua by Barruel, in Jamaica by Gosse,

and in Cuba by Lembeye and Gundlach. Lieutenant Bland, in his catalogue of the

Birds of Nova Scotia, mentions it as "common, migratory, and breeding" in that

Province. From this it is to be inferred that during the breeding season it has one

of the most extended ranges among North American birds,— from Central America

on both the Atlantic and Pacific shores to the extreme north.

12
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CHORDEILES TEXENSIS.

?? Chordeiles sapiti, Bonap. Cons. Av. 1849, p. 63.

Cassin, Syn. N. A. Birds (Illust. Birds of Cal), 1854, p. 238.

Chordeiles hrasilianus , Lawrence, Ann. Lye. Nat, Hist, of N. Y. V, 1851, 114.

Chordeiles texensis, " " " " " " " VI, 1856, 167.

VuLG.— Parauque (Berlandier, Matamoras).

NoTHi>^G is known in regard to the habits, and but little as to the distribution,

of this newly discovered species. A bird supposed by Mr. Cassin to be the same

is given by Bonaparte (Cons. Av. 1849, p. 63), and is very similar in form and

general appearance to the preceding species. It differs chiefly in its size. In a

paper read before the New York Lyceum, April, 1851, by George N. Lawrence,

Esq., of New York, giving a list of additional birds to the North American Fauna,

reference is made to this bird as Chordeiles hrasilianus of Gmelin. In a subsequent

paper, read December, 1856, it is described as a new species, under the name of

Chordeiles texensis. The egg represented (Plate V, fig. 62) is supposed to be that of

this sjDecies, in part from the description of the parent bird given by Dr. Berlandier,

in whose collection it was found, and partly from its apparent affinity, in all but

size, to the eggs of the common Night-Hawk. It is possible, however, that it may
be the egg of the latter, though it is smaller, and its markings are of a lighter shade,

than I have ever observed in the eggs of that bird.

The C. texensis has been observed in Texas, by Mr. Clark and Captain McCown ;

also in New Mexico, Mexico, and Central America, by other naturalists.

The eg^ presumed to have belonged to a bird of this species may be described as

follows: length 1^^ inches, breadth ||- of an inch; ground color a clear crystal-

white, but so closely covered with overlying markings as not to be discernible exfcept

Avhen examined through a magnifying-glass. The egg is marked over its entire sur-

face with small, irregular confluent spots and blotches of a color that seems a com-

pound of black, umber, and purplish-gray. The general appearance of the egg is

that of a dark-grayish marble, and, as stated, it is smaller and of a lighter color than

that of the common Night-Hawk.
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Family HIRUNDINID^.

HIRUNDO RUFA.

Hirundo erythrogaster, Boddaert, Tab. PI. Enl. 1783, p. 45. (.')

Hirundo rtifa, Gmelin, Syst. Nat. I, 1788, 1018.

" " BoNAP. Syn. 1828, p. 24.

" " NuTTALL, Manual, I, 1832, 601,

11, 1834, 607.

" " BoNAP. Gcog. and Comp. List, 1838, p. 9.

" " De Kay, Nat. Hist. N. Y. 1844, pi. xxix, fig. 64.

" " Cassin, Syn. N. A. Birds (lUust. Birds of Cal.), 1854, p. 243.

Hirundo horreorum. Barton, Frag. Nat. Hist, of Pa. 1799, p. 17.

Hirundo americana, Wils. Am. Orn. V, 1812, 34, pi. .x.xxviii, figs. 1 and 2.

" " Rich. & Swains. F. B. A. II, 1831, 329.

" " Lembeye, Aves de la Isla de Cuba, 1850, p. 44.

Hirundo cyanopyrrha, Vieill. Nouv. Diet. XIV, 1817, 510.

Hirundo rustica, Aud. Orn. Biog. II, 1835, 413; V, 411 ;
pi. clxiii.

" Syn. 1839, p. 35.

« " " Birdsof Am. I, 1840, 181, pi. xlviii.

VuLG.— American Barn Swallow. Barn Swallow. Swallow. Chimney Swalloie. Golon-

drina Bifurcata. American Sioallow.

None of our more common birds are better known or are more universal favor-

ites than the familiar, graceful little Barn Swallows. They are not welcomed

merely as the early harbingers of milder skies and summer weather; we greet

with even greater pleasure in them the return of gladsome and cheerful com-

panions,— of i^leasant and joyous visitors, ever welcome because they never abuse

the hospitality they receive. The confiding trust with Avhich they enter the barns

and out-buildings of the farmer, or will even venture into the very midst of our

most crowded cities, and construct their curiously elaborate nests over our windows

and door-sills, wins them an easy way to our affectionate interest. Even this inter-

est is not a little increased and confirmed as Ave know more of their blameless and

innocent lives. Social, affectionate, and kind in their intercourse with their fellows ;

unceasingly devoted to each other in their conjugal loves and duties ;
exemplary ni

their attachment to, and constant, watchful, and faithful in their zealous care of,

theii- offspring; sympathizmg, active, and benevolent when their kindred or asso-

ciates are in difficulties,— there are few indeed among us who might not find, in the

daily life of these graceful and lovely birds, bright examples of fidelity to social du-

ties and the practice of domestic virtues which we need not be ashamed ourselves to

imitate. In all its intercourse with man, it is his constant benefactor and friend.

In no instance is it known, even indirectly, to do him the least injury. It makes

its daily food the hisects that annoy his cattle, injure his trees, devour his fruit, or

attack his own person. Its benefits are unalloyed by any mischievous propensities.
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It is therefore hardly to bo wondered at that the American Barn Swallow is so

general a favorite.

The range of the Swallow is nearly coextensive with North America. Sir John

Richardson observed numbers of them, in the month of May, at Fort Good Hope,

the most northerly post of America, latitude G7° 30'. The same writer also ob-

served them at Fort Chippewyan, latitude 57°, as early as the 15th of May, taking

possession of their nests. They are abundant in Canada, and also in all the British

provinces. Dr. Townsend observed them in Oregon, Colonel McCaU met with them
in New Mexico, and Dr. Woodhouse, in his Report of the Zuiii Expedition under

Captain Sitgreaves, speaks of this species as common throughout certain portions of

the Indian Territory and Texas, as well as New Mexico. He also found it very

abundant, in company with H. lunifrous, on the prairies north of the Red Fork of

the Arkansas River. Dr. Gundlach and Mr. Lembeye both give it as one of the

common birds of Cuba, but Mr. Gosse does not mention it as among those of the

neighboring island of Jamaica.

Little is now known with certainty in regard to the localities that were once the

natural breeding-places of these birds before the country was settled by civilized,

man, and before there were any of the present convenient buildings to tempt them

to a general and nearly universal desertion of their primitive haunts. We are, how-

ever, led to conjecture, from their being occasionally found to make use of the sides

of an old well, the abutment of a bridge, or the walls of the natural " sink-holes
"

which abound in a limestone country, that steep, overhanging rocks, cliffs, caves,

and similar places, must have been their chief dependence and resort until they

could find safer and more convenient sites in the barns and sheds of the first settlers.

Swallows' Cave at Nahant, even within the recollection of many, has been one of

these original and primitive breeding-places.

In the Fur countries, where the habitations of man are few and far betA'^een, ac-

cording to Richardson, it inhabits caves, particularly in limestone rocks, and fre-

quents the outhouses of the trading-posts. This is also the case in the vicinity of

the Lake Superior copper-mines.

Both Wilson and Audubon have given with so much minuteness and accuracy

descriptions of the nest of this bird, that I can hardly hope to add anything to their

accounts of its elaborate and beautiful structure. A nest which I very carefully

examined while preparing this paper, and which Avas constructed at the junction of

two rafters, lander the roof of a barn, intersecting each other at a right angle, fur-

nishes me with what are sufficiently near the average measurements. One of these

rafters was placed horizontally ; upon this the nest rested. On the left side, agJiinst

the upright rafter, had been constructed by the pair a very curious platform, Avhicli

was used by them as a roosting-place, and upon which each partner alternately

rested, in order to keep company with and cheer the mate, when occupied Avith the

duties of incubation. Wilson, in describing the nest, speaks of this platform as an

extension of its edge, or as an offset. In the present case, it was an independent

and separate structure, though closely adjoining the nest. Ft seemed to afford room
sufficient for both birds to occupy it together, when their young were large enough
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to fill the nest. It was three inches in length and nearly an inch and a half in

breadth, united with the nest only at its extremity. Mr. Audubon states that he

never met with this expansion in one recently constructed.

The nest I have referred to was made up of ten distinct and separate layers of

mud, -worked into small pellets and j)laced in close juxtaposition. Between each of

these layers were interposed successive strata of fine dry grass. The nest measured

externally less than five inches in depth, and over five in its largest diameter. The

average thickness of its mud wall was about an inch. It was warmly stuffed with

fine soft hay, and thoroughly lined with downy feathers. The cavity was two inches

deep in its centre, and its largest diameter was three inches. This nest had been

several years in constant use by what is presumed to be the same pair of Swallows.

Although from eight to ten young have been reared from it yearly, for the last six

years, at least, none of them are known to have returned to the shelter of the

same roof to increase and multiply in their turn. This suggests the remark, that,

although I have occasionally found them, as described by Wilson, Audubon, and

Nuttall, breeding together in the larger barns of the farmers, several pairs under the

same roof, I have as often found, as in the present instance, a pair occupying for

successive years the same locality, without any companions.

Mr. Audubon's measurements of the nest figured by him exceed those here given.

This may be owing to his having taken for his subject a nest that was not rested

upon, but built against, a rafter, or the side of a building. The stronger and more

solid foundation required to support it in that position would explain its superior

length and size, as well as account for its more conical shape.

In favorable seasons the Barn Swallows raise two, rarely three, broods in the

same year. The number is usually five, often four, but rarely six, in a brood.

Nothing can be more interesting than to watch the first lessons in the art of flying

and feeding themselves given to the young Swallows by their parents, their strata-

gems to entice them from their nest, the support given tliem in their descent to

break their fall, and the attentive watchfulness of the one contrasted with the timid

awkwardness of the other.

The ground color of their eggs is pure white. When fresh, their shell is so thin

and transparent that their yolk imparts to them a beautiful roseate tint. They are

marked with spots, usually of a reddish but occasionally of a purplish brown, chiefly

at the larger end, varying in number and size. The eggs are smaller, more elongate,

and the spots with a more distinctly reddish shade, than those of the ClifiF Swallow.

They vary in their shape as well as in their markings. One now before me, un-

usually elongated, measures if of an inch in length and only j\ in its greatest

breadth. Another is ^ by i|. It will at once be seen how much these two eggs

must differ in their shape.

The following are the measurements of a large series of the eggs of this bird

:

greatest length || inch; least do. || inch; average do. || inch. Average breadth

y^Q inch; greatest do. || inch; least do. /g inch.
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HTRUNDO LUNITRONS.

Hirundo hmifrons, Say, Long's Exp. to Rocky Mountains, II, 1823, 47.

Rich. & Swains. F. B. A. II, 1831, 331.
" " Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 243.

Hiru7ido opifex, Clinton, Ann. Lye. Nat. Hist, of N. Y. I, 1824, 161.

Hirundo respublicana, Aud. Ann. Lye. Nat. Hist, of N. Y. I, 1824, 164.

Hirundo fulva, Bonap. Am. Orn. I, 1825, 63, pi. vii, fig. 1.

" " " Syn. 1828, p. 64.

" " Nuttall, Blanua!, I, 1832, 601.
" " Aud. Orn. Biog. I, 1832, 353; V, 415; pi. Ixviii.

" " Nuttall, Manual, II, 1834, 607.
" " Bonap. Geog. and Comp. List, 1838, p. 9.

" " Aud. Syn. 1839, p. 35.
" " " Birds of Am. I, 1840, 177, pi. xlvii.

" " De Kay, Nat. Hist. N. Y., Birds, 1844, pi. xxx, fig. 64.

VuLG. — Cliff Swallow. Fulvous Swallow. White-nosed Swallow. Republican Swallow.

Eave Swallow. Rocky Mountain Swallou'. Mud Swallow. White-fronted Sivallow.

The careful investigations of Mr. John Cassin, of Philadelphia, have very clearly

established sufficient specific difierences between the Cliff Swallow^ of the United

States and the Hirundo fulva of Viellot to justify their separation into distinct spe-

cies. The specific name of lunifrons, first given to our species by Mr. Say, belongs

to it, therefore, by the strict rules of nomenclature, and well expresses its most

striking characteristic. In some parts of New England these new-comers are dis-

tinguished from the common inmate of our barns by the name of the "White-faced

Swallow."

The history of this social bird, in all that relates to its mode of breeding and its

habits at that busy period, is rej)lete with interest and full of attractive incidents. In-

timately connected with its domestic economy arises the difficult problem of its geo-

graphical distribution, past and present. The opinion is very generally entertained,

and certainly has the weight of evidence in its favor, that the Cliff Swallow was for-

merly found only on the Avestern side of the continent, and that its appearance on

the Atlantic coast has been a very recent occurrence. A negative fact of this nature

is not often so susceptible of positive proof as naturalists would usually insist upon.

It is now too late to establish by certaua evidence, and beyond all doubt, the fact of

its former absence from our Atlantic shores. Yet it would certainly be difficult, I

am almost justified in saying impossible, to reconcile with its presence, now so con-

spicuously manifest, the profound ignorance of its very existence that prevailed until

within a few years. There are not wanting, however, those who are not ready to

admit the correctness of conclusions apparently so well founded. Some boldly con-

tend that it has always been here, but that its presence has somehow been unac-

countably overlooked by naturalists, though known to the common people. Others

urge the hardly less improbable supposition that it has always existed on the more
northern portion of the eastern coast, where naturalists have only recently pushed
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their investigations, and that they have not since very materially extended the area

of their habitat. In favor of this theory, they appeal to the fact that Vieillot was
one of the first to receive a specimen of this bird obtained at sea off the coast of

Nova Scotia. It is true that these birds are much more abundant in the British

Provinces, in INIaine, and in the northern parts of New Hampshire, Vermont, and

New York, than elsewhere this side of the Alleghanies. They are also well known
to have existed in those localities long before they appeared in places farther south,

where their presence is also known to be of very recent date. Still, my own im-

pressions favor the belief that its presence to any considerable extent on this side of

the Mississippi valley is an event at least coincident with their discovery by Major
Long, and that, in its migrations eastward, this species has followed the shores of

the great lakes and the banks of the Ohio and other tributaries of the Mississippi.

Spreading out from these great highways, they have peopled the country around,

and extended their busy colonies to their present habitat far to the south and east.

In these views I am indirectly confirmed by the observations of Sir John Richardson,

Avho in his description of the habits of this species (Fauna Boreali-Americana, II,

331) makes the following interesting observations: —
" This species was discovered by Major Long in 1820. It was seen the same

year in great numbers by Sir John Franklin's party on the journey from the Cum-
berland House to Fort Enterprise, and on the banks of Point Lake, in latitude 65°.

Its clustered nests are of frequent occurrence on the faces of the rocky cliffs of the

Barren Grounds, and are not uncommon throughout the whole course of the Slave

and Mackenzie rivers. On the 25th of June, in the year 1825, a number of them

made their first appearance at Fort Chippewyan, and built their nests under the

eaves of the dwelling-house, which are about six feet above a balcony that extends

the whole length of the building, and is a frequent promenade. Fort Chippewyan

has existed for many years, and trading-posts had been established in the Fur coun-

tries for a century and a half; yet this is the first instance of this species of Swallow

placing itself under the protection of man within the widely extended lands north

of the great lakes. What cause could have thus suddenly called into action that

confidence in the human race with which the Framer of the universe has endowed

this species, in common witli others of the Swallow tribe"?

"

It is not improbable that this species has not even now reached the final limits of

its migrations. It is at least certain, that, Avherever met with, the inhabitants

almost invariably speak of them as new-comers, and give very exact and generally

recent dates for their first appearance in the neighborhood.

The cav^se of this remarkable change of locality may readily be found in the

greater conveniences for breeding-places supplied by the spread of ciAdlization in the

country. The eaves of houses, barns, and other buildings, furnish much safer

shelter against storms, and greater security against their natural enemies, than the

steep cliffs, rocks, and river-banks which formed their original breeding-places. To

similar superior attractions presented by the dwellings of man may we also attribute

corresponding changes in the natural habits of other species of the Swallow tribe.

The common Swallow, on the appearance of man, at once deserts his natural haunts
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for the beams and rafters of barns and out-buildings, and even ventures into the

streets of crowded cities for convenient sites, alike on private and on public build-

ings.' The Purple Martin, the Swift, and the White-bellied Swallow leave the

hollow trees and stumps that formed their original nesting-places, for the chimneys

of dwelling-houses, or boxes adapted to their wants by their human friends, and so

disposed as to attract them around their dwelling-houses.

Mr. Audubon first met with this species on the Ohio Eiver, at Henderson, in

1815. Two years later, he found a colony breeding in Newport, Ky., opposite to

Cincinnati, which dated back to the same year for its origin. So also did several

other colonies in the immediate neighborhood.

Their presence in New England was first made known to me by receiving, in

1837, some of their eggs, from the town of Coventry, in Vermont, near Lake Mem-
phremagog. The birds were designated as " Eave Swallows." How long they had

been known there I was never able to ascertain. DeWitt Clinton mentions that they

made their first appearance at AVhitehall, New York, on the southern extremity of

Lake Champlain, as early as 1817.^ It is quite probable they were really j)resent

in various other places in that neighborhood several years before naturalists were

made aware of it. In the year following, they were noticed by a gentleman whose

word is good authority, at Crawford's, near the base of the White Mountains in

New Hampshire. In 1830, General Dearborn observed them for the fii'st time in

Winthrop, in Maine. It is to be regretted that our knowledge of their first appear-

ance in different parts of the Atlantic States is so imperfect, limited as it is to only

a few unconnected observations, remote in point of time, in scattered localities, and

presenting, in consequence, no connected chain, or any available clew by which we

may trace with any degree of certainty the course followed in their migrations into

their new haunts. E^en at the present day, there are so few to watch their mo^'e-

ments, that very little is known as to the extent of their actual increase throughout

the country, or even whether they are increasing. The scattered observations seem

to justify the belief, that they have become very generally diffused from Southern

Pennsylvania throughout the northern and eastern portion of the continent.

1 am not aware that it has been obseiTed on the Atlantic coast farther south than

Pennsylvania,^ or even in the States bordering upon the Gulf of Mexico, until we

' Since the above was written, and while tliese pages are passing througli the press, a small colony

of Cliff Swallows have taken possession of the freestone front of the Boston Athenteum, immediately

upon a frequented street, have there constructed their curiously elaborate nests, and reared their young

in security, undisturbed either by the busy throng beneath or the attentions of curious boys.

2 Annals of the Lyceum of Natural History of New York, I, 160. " The Swallow which forms more

especially the subject of this communication first made its appearance at Winchell's Tavern, on the high-

road about five miles south of Whitehall, near Lake Champlain, and erected its nest under the eaves of

an outhouse, where it was covered by the projection of the roof. This was in 1817, and in this year

there was but one nest ; the second year, seven ; the third, twenty-eight ; the fourth, forty ; and in

1822, there were seventy, and the number has since continued to increase." (Read in 1824.)

3 Professor Baird of the Smithsonian Institution informs me that it was first observed at Carlisle, Penn-

sylvania, in 1841, since which time it has become very abundant. He does not know of its existence

in the Atlantic States south of Pennsylvania.
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come to the valley of the Mississippi. It is abundantly distributed along the Pacific

shores, from Southern California to Russian America. Dr. Townsend met with it in

great numbers in Oregon ; Drs. Ganibel and Heermann and Mr. Samuels found it

abundant throughout California ; Colonel McCall met with it also in New Mexico

;

and Dr. Woodhouse (Expedition down the Zuili and Colorado Rivers, p. 64) speaks

of this species as very common throughout the Indian Territory, Texas, New Mexico,

and California. Sir John Franklin's party observed this bird in 1820, (the same

year that it was first discovered by Major Long's party, near the Rocky Mountains,)

on the journey from Cumberland House to Fort Enterprise, and on the banks of

Point Lake, in latitude 65° north. This is the highest northern point to which it

has been traced, so far as I am aware.

I met with these birds for the first time in 1839, in Jaff"rey, N. H., where a large

colony had taken possession of the side of an old church, filling its eaves with near-

ly a hundred of its curiously formed nests. This large colony had made its first

appearance in that town only the year previous. After fiying about, apparently

in some uncertainty where to found their little city, they finally pitched upon the

side of a large barn in the midst of the village. The inhospitable treatment they

received from the boys of the village soon drove them from this place, to find, later

in the same season, in the high eaves of the church, a safe asylum against the poles

and ladders of their inhospitable tormentors. In the course of the same year, I met

Avith several families of this Swallow in the vicinity of Burlington, Vt. They had

been commenced, I was informed, only a few years previously. A few pioneers only

appeared the first year, but the following spring they were succeeded by large colo-

nies. In almost all instances, the first appearance of these birds in any section of

the country has been in places not far from Avatercourses, but this has not been

universal.-'

It was several years after this Swallow was known to have become quite common
in Maine, New Hampshire, and Vermont before we have any knowledge of it in any

part of Massachusetts, though probably there some years before it was discovered.

In 1842, I saw a large colony on the sides of a church in Attleborough, founded the

year before. The same year attempts were made to found colonies in Hingham, but

the sandy nature of the soil, which made the construction of their nests very diffi-

cult, and liable to fall to pieces as soon as the materials dried, have never favored

their increase in that town, though a few have bred there each year since that

period, but chiefly in solitary pairs. Connected with these unsuccessful attempts,

many of which came at the time vmder my daily notice, are several interesting inci-

dents, attesting at once the industry and perseverance, as Avell as the sagacity, of

these birds. One of these I will mention.

In the summer of 1843, a pair of Cliff" Swallows, supposed to belong to a colony

that had attempted unsuccessfully to make a settlement in. the neighborhood, and

had abandoned it in disgust at the friable nature of their structiu-es, more perse-

' Eev. Zadock Thompson, in his History of Vermont, mentions the appearance of the Cliff Swallow

in Randolph, an inland town, very soon after their being first noticed at Whitehall.

13
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vering than their associates, selected a sheltered corner, under the piazza of a dwell-

ing-house near the steamboat landing. It Avas directly over the front door of the

house, and opposite to a window from which the birds could be readily overlooked

while at their work. For several days the industrious pair persevered in their Sisy-

phean task. As fast as the materials dried, their nest would crumble into powder.

Each morning found them in no wise advanced in their labors. In the mean while,

the incredibly large accumulations of dirt under their nest, collected in vain by

these persevermg little creatures, sorely taxed the forbearance of the lady of the

house, but Avho, in sjjite of the dirt they made about her threshold, watched their

progress with a benevolent and a forbearing interest. At length the birds them-

selves appeared to realize the necessity of some change in their proceedings. After

some four or five days' unsuccessful toil, they paused, and seemed to be hesitating

whether to abandon the attempt altogether, or to try other materials. It was late

in the season,— July. No time was to be lost. After a day's interval of delibera-

tion their labors were renewed ; but this time pellets of soft cow-dung were carefully

interposed between each layer of muddy sand, and, in a wonderfully short space of

time, a firm and lasting nest was constructed, in Avhich five young were reared in

safety. Was this all instinct 1 Was there not more than a mere scmtillation of

reason, suggesting this change and the substitution of a novel material 1

The nest of the Cliff Swallow, under favorable circumstances, is constructed with

a degree of ingenuity that is truly wonderful. In shape it is not unlike a gourd,

with a handle curving downward. The larger part is against the wall, or the side

of the object to which the nest is attached, w^iile its entrance is through the lower

end of its narrow neck. Its arched roof furnishes complete protection against

inclement weather, while its narrowed and descending entrance shields the brood

from their various enemies. In situations where these precautions are not so neces-

sary as in their natural resorts, or where the presence of man keeps their natural

enemies at a distance, they often deviate from their normal structure, curtailing or

even dispensing altogether with the neck-like entrance. A large colony which I

met with on a small island near the mouth of the Bay of Fundy,' availing them-

selves of a protected shelf under the eaves of a barn, prepared for them by the

friendly owner, omitted in many instances even the protecting roof, no longer re-

quired for their shelter.

Their nests are constructed of various kinds of adhesive earths and mud. Both

birds labor incessantly at the task of construction, and, when in colonies, receive

assistance from their neighbors. They are neatly and often warmly lined with fine

^ This was observed in 1851. At that time it was the only settlement of this bird noticed in that

locality. Dr. Henry Bryant, who visited the same place in the summer of 1856, in a paper read before

the Boston Natural History Society, January, 1857, says, having reference unquestionably to this spe-

cies : "By far the most common Swallow, particularly at Manan. The nests were almost universally

built without the projecting neck. Of late years, these birds, as they become rhore habituated to build-

ing in sheltered situations, have nearly discontinued their former habit of building their nests in a retort

shape." This is interesting, as showing that in the course of five years the single colony we met with

had so far multiplied as to have become the most common Swallow in that group of islands.
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dry grass, soft leaves, and straw, intermixed Avith occasional feathers, down, and

wool. It is thought by some, that, in constructing their nests, the mud of which

the foundation is composed is tempered by these birds with their glutinous saliva,

and is thus rendered more adhesive. By this means it is supposed to be the more
readily and securely attached to its selected site. But if so, it would hardly ap-

pear, judging from their usual crumbling nature and the frequency with which,

at the lightest touch, they fall to pieces, to be resorted to after the first few layers

have been arranged, or certainly sparingly. Mr. Nuttall, in the introduction to his

work on the Ornithology of the United States and Canada, speaks of the Cliff

Swallow as " concealing its warm and feathered nest in a receptacle of agglutinated

mud resembling a narrow-necked purse or retort." A person who had never seen

these nests would receive from this an exaggerated idea of the adhesive nature of

the external nest, as well as of its internal construction. Feathers are by no means

its universal, or even general, lining. While they are often found intermixed

with coarser materials, the nest is as often found without as with them. A well-

informed and accurate observer, Mr. C. S. Paine, of Randolph, Vermont, writes

me in reference to these birds :
" They are very common here, and congregate in

large communities. A neighbor has a barn with more than a hundred nests under

its eaves. They have built there a good many years. A few years ago I spent

several weeks in Illinois, on Rock River. I found these Swallows in great abun-

dance there. They built their nests on the face of the rocks that line the river. In

one place there were at least five hundred nests. The birds would come and go

from them like bees from a hive. I frightened them from their nests, and they

accumulated in a perfect cloud over my head."

I have several times seen a settlement disturbed in this manner. It is a very

striking sight. The whole colony form into what is well called a cloud, sail over

your head in rapid circles, with a combination of sharp outcries and sounds perfectly

indescribable. If in the height of the breeding season, and any have young, their

agitation is greatly increased, and they Avill even manifest a disposition to attack you

as you approach the nests, fly close to your head, with sharp, angry cries, and make
a snapping or clicking sound with their bills.

The eggs of this Swallow exhibit greater variations in markings, size, and shape

than are usual with birds of this family, as the variations in the accompanying figures

may attest. They may usually be distinguished from those of the Barn Swallow by

their coarser spots, the less elongated shape of the egg, and the browner color of the

markings. It is, however, frequently very difl&cult to distinguish them. The ground

color of the egg is white ; the spots vary in number, size, shade, and distribution, but

are usually reddish-brown, and scattered over the whole egg. The folloA\iug are

their several measurements : greatest length, | of an inch ; least length, f ; average

length, if ; greatest breadth, f of an inch ; least breadth, j\ ; average breadth, ||.
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HIRUNDO BICOLOR.

Hirundo bicoJor, Vieill. Ois. d'Ain. Sept. I, 1807, 61, pi. xxxi.

BoNAP. Syn. 1828, p. 65.

Rich. & Swains. F. B. A. II, 1831, 328.

" AuD. Am. Biog. I, 1832, 491 ; V, 417
;

pi. xcviii.

" " NuTTALL, Manual, I, 1832, 605.

" " AuD. Syn. 1839, p. 35.

" " " Birds of Am. I, 1840, 175, pi. xlvi.

" " De Kay, Nat. Hist. N. Y., Birds, 1844, pi. xxix, fig. 1.

" " Lembeye, Aves de la Isia de Cuba, 1850, p. 46.

" » Cassin, Syn. N. A. Birds (lUust. BirdsofCal.), 1854, p. 244.

Hirundo viridis^ Wilson, Am. Orn. V, 1812, 44, pi. xxxviii, fig. 3.

" " Sabine, Franklin's Journ. p. 679.

AuD. Ann. Lye. Nat. Hist, of N. Y. I, 1824, 166.

Hirundo leucogaster, Stephens, Gen. Zool. X, 1817, 106.

Chelidon licolor, Bonap. Geog. and Comp. List, 1838, p. 8.

VuLG.— Green and Blue Swallow. While-hellied Swalloio. The Martin (about Boston).

Stump Swalloio. Wood Swalloic. JVIiile Martin. Golondrina verdosa.

In the habits of cfifFerent individuals of this species we find presented, in remark-

able contrast, a strict adherence to its primitive breeding peculiarities in certain

localities, and a complete departure from them in others. In the more thinly settled

portions of the country, especially where old forests with their many hollow trees

and decayed stumps are still abundant, we find this Swallow breeding in their con-

venient cavities, and seldom induced, even when the eff"ort is made to tempt them to

do so, to occupy the boxes put up for their better accommodation. This was the

case in the cluster of small islands in the Bay of Fundy around Grand Menan,

where these birds are "\ery abundant, and where, although martin-boxes had been

prepared for their use, in no instance had they, when I last visited that locality

(1851), been induced to occupy them. Hollow trees, holes in stumps, fences, and

logs seemed to be their preferred places for nesting. They are in consequence

known in such localities by the name of the Wood Swallow. So also, in the west-

ern part of the country, hollow trees are so generally their resort, that even Audu-

bon, at the time of the publication of the first volume of his Ornithological Biogra-

phy, was not aware that they had, in any instances, been known to imitate the Blue-

Bird, the Martin, and the Wren, in accepting the hospitalities of man. Yet this

fact had not escaped the observation of Wilson. In some parts of the country, es-

pecially in Eastern Massachusetts, these Swallows have undergone a change of habit

as complete as that of the Purple Martin, of whose boxes they have there possessed

themselves. I have even known of their nesting in a rough candle-box with one

end knocked out, and placed for them in an accessible situation. Mr. Audubon
speaks of their driving the Barn Swallow from its nest and taking possession, and

Nuttall mentions their breeding on flat horizontal branches of trees. I have never

met with them in either of these situations.

This species is widely distributed, from the Middle States to the extreme northern
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regions. Sir John Hichardson found them breeding in hollow trees at Fort Nor-

man, on the Mackenzie lliver, in latitude 65°. They are spoken of by writers as

not so numerous as the Barn Swallow ; but this my own observations would lead m'e

to doubt. Along the Atlantic coast, from latitude 38° to the St. Lawrence, they are

our most common species. They are said to be equally abundant on the shores of

the Pacific and the banks of the Columbia EiA^er. They seem to be less abundant

in the interior, especially in the absence of water.

If, as we presume to be the case, the species of the Pacific coast is identical with

this, the White-bellied Swallow has a range coextensive with the habitable por-

tions of North America, from the West India Islands to Greenland, on the Atlantic,

and from Southern California to the Russian possessions, on the AYestern coast.

Dr. Townsend observed it throughout Oregon ; Dr. Gambel, Dr. Heermann, and Mr.

Samuels met with it breeding in California ; Lembeye and Gundlach give it as one

of the common birds of Cuba (though not mentioned by Mr. Gosse as found in

Jamaica) ; and Dr. Woodhouse found it throughout the Indian Territories, Texas,

and New Mexico, as well as in California.

This species, during the breeding season, is more quarrelsome than any other of

their relatives, and are quite a match even for the Purple Martin, upon whose prem-

ises they often intrude and keep possession. They evince a strong attachment to

their off"spring, and manifest great affliction when robbed of them, uttering low but

exceedingly plaintive complaints. When a pair of these Swallows have become fa-

miliarized to a certain locality, returning to it year after year, with a little pains it

is not difficult to enter into a limited intercourse with them, especially in supplying

them with the materials of their nest. Tv/o of these birds, who have for several

years occupied an old and rudely-constructed tenement in the Aery heart of Boston,

receive each year an abundant supply of feathers, almost from the very hands of the

members of the family under whose protection they find a shelter. Nearly all the

materials they used AA-ere feathers blown to them from the AvindoAV, AAhich with the

quickness of thought they Avould dart at and catch Avith their bills, and immediately

convey to their retreat. In time they became so familiar, as almost to take them

from the hands of the person Avho supplied them. This has been repeated several

seasons. When they have young just hatched, or eggs on the point of hatching,

they sit so close as to be easily taken on their nest. When taken and released, they

fly but a fcAV feet from their nest, hovering oxer the heads of the intruders.

They construct a very loose, soft, warm nest of fine hay and leaves, abundantly

supplied with down and soft feathers, by Avhich the eggs are often found completely

covered. Great pains are apparently taken to keep the nest clean and dry by con-

stant additions of soft, dry materials during incubation. They have usually two

broods in a season.

Their eggs are of a beautifully pure Avhite. When unbloAvn, they ha\'e a delicate

pinkish shade, imparted by the yolk. They are someAvhat oblong in shape, the

smaller ends are Avell defined and pointed, and the eggs are only subject to occa-

sional variations in size. Their measurements vary from -if to H of an inch in

length, and from j% to j% in breadth.
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HIRUNDO THALASSINA.

Hirundo thalassina. Swains. Syn. Mexican Birds, Phiios. Mag. 1827, p. 366.

" " AuD. Orn. Biog. IV, 1835, 497, pi. ccclxxxv, figs. 4 and 5.

" " BoNAP. Geog. and Comp. List, 1838, p. 9.

" " AuD. Syn. 1839, p. 36.

" Birds of Am. I, 1840, 186, pi. xlix.

VuLG. — The Violet-Green Sicallow.

The first knowledge I possessed of the markings of the egg of this species was

supplied me by Mr. Audubon, in the drawing of an egg obtained by Mr. Nuttall in

Oregon. But a very limited knowledge is as yet in our possession in regard to its

habits, its distribution, or general peculiarities. For nearly all that we do know,

we are indebted to the observations of Messrs. Townsend and Nuttall. The latter

met with this SA\'allo-\v on a branch of the Colorado. They were in great numbers,

associating with the Cliff Swallow. He states that they occupied the old nests of

the latter, in preference to constructing their own. He also conjectured, probably

without good reason, that they breed in trees, after the manner of the White-bellied

Swallow.

Mr. Townsend's account of this Swallow diifers materially. He also speaks of

finding them breeding on the banks of the Colorado, Avhere, he adds, it nests along

its margin on bluffs of clay, to which it attaches a nest formed of mud and grasses

resembling that of the Cliff Swallow, but wanting the pendulous neck. It is quite

probable that the nests supposed by Mr. Nuttall to be old nests of H. lunifrons

Avere in reality constructed by this species for their own use. Mr. Townsend speaks

of the eggs as having been four in number, and of a dark clay-color, with a few

sjjots of reddish-brown at the larger end. This hardly corresponds with the drawing

of the egg obtained by Mr. Nuttall, nor yet with the one represented in the plate.

Mr. Townsend adds, that it is also abundant on the Columbia River, and that it

there breeds in hollow trees. He does not say whether this is the result of his own
observations, or is given on the authority of others.'

The ground color of the egg of this bird, as given in the painting by Mr. Audu-
bon, is a light stone-color, or clayish-white,— not a "dark clay-color," as Townsend
describes it ; and the spots, which are of varying light and dark shades of reddish

and purplish brown, are scattered over the whole egg, instead of being confined to

the larger end. Its shape is sub-oval, and more than usually oblong. It measures

f I of an inch in length by ^'g in breadth. The egg represented (Plate V, fig. 74)

vi^as obtained by Dr. Thomas H. Webb when engaged on the Mexican boundary

survey. The nest is described by him as built on the side of a cliff, open at the

top, and resembling the nest of the common Hirundo rufa. He obtained it on the

bank of Mulberry River, near Mimbres, New Mexico. It measures {| of an inch

in length by -^-^ in its greatest breadth. Its shape is an oblong oval, pointed at

' Dr. Cooper corroborates this statement as within his own experience.
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one end. The ground color is -white, with a few sub-markings of a grayish color,

but without any of the usual shadings of purple. It is spotted, chiefly at the larger

end, with scattered markings of a burnt terra-sienna color.

PROGNE PURPUREA.

Hirundo purpurea, Linn. Syst. Nat. I, 1766, 344.
" Wilson, Am. Orn. V, 1812, 58, pi. .\x.\ix, figs. 2 and 3.

" " BoNAP. Syn. 1828, p. 64.

" " Sabine, Franklin's Journ. p. 678.

Rich. & Swains. F. B. A. II, 1831, 335.

AuD. Orn. Biog. I, 1832, 115 ; V, 408
;

pi. .xxii.

" " NuTTALL, Manual, I, 1832, 598.

II, 1834, 608.
" " AuD. Syn. 1839, p. 34.

" " " Birdsof Am. I, 1840, 170, pi. xlv.

" " De Kay, Nat. Hist. N. Y., Birds, 1844, pi. xxviii, fig. 61.

Hirundo violacea, Gmelin, Syst. Nat. I, 1788, 1026.

Hirundo candea, Vieill. Ois. d'Am. Sept. I, 1807, 57, pis. xxvi and xxvii.

Hirundo versicolor, Vieill. Nouv. Diet. XIV, 1817, 309.

Hirundo ludoviciana, Cuvier, Eeg. An. I, 1817, 374.

Progne purpurea, Bonap. Geog. and Comp. List, 1838, p. 8.

Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 245.

VuLG. — The Martin. The Purple Martin. The House Martin. Great American Martin

(Edwards). Purple Swift (Pennant). Sashun-peeshew (Cree Indians). Hirondelle bleu de la

Caroline (Buffon).

The introduction of the modes and customs of civilized life, and provident atten-

tions to their wants and conveniences, have induced in the Purple Martin yet an-

other instance of total change from natural habits in the breeding season. Social,

familiar, and confiding, they have become general favorites, and, in return for obli-

gations conferred upon man by keeping far off other and more dreaded feathered

intruders and depredators, receive from him many favors. Comfortable, convenient,

and safe dwellings, adapted to their wants, tempt them to rear their young in the

society of their protectors and friends, no longer seeking for that purpose the holes

of hollow trees. This change has become quite universal. Martin-boxes abound

throughout the country. Even the Indians and Southern slaves are said to tempt

them around their cabins by suspending hollow gourds and calabashes from saplings

and cane-poles, and in these rude cradles they construct their nests. Audubon men-

tions an instance of a pair of Martins driven from the eaAcs of a house, where they

had been in the habit of nesting, on account of the vermin they brought Avith them,

who, having no convenient place to build in, resumed their natural resort, a hollow
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tree. The following season, a martin-house was prepared for them, of which they

immediately took possession.

During the breeding season, the Purple Martin is one of the most widely diffused

of North American birds. It is found throughout the Union, in every State, from

Louisiana to the Canadas. It was met with by Mr. Harris as far to the westward

as the mouth of the Yellowstone River. It even extends its migrations to the ex-

treme verge of Northern civilization. Sir John Richardson speaks of it as arriving

within the Arctic Circle earlier than the others of its tribe. It makes its first ap-

pearance about Great Bear Lake as early as the 17th of May, when the ground is

covered with snow, and the rivers and lakes are ice-bound. Dr. Woodhouse found it

abundant in Texas and the Indian Territory, Dr. Townsend in Oregon, and Mr.

Lembeye and Dr. Gundlach give it as a common bird in Cuba. It is found in every

one of the United States, unless in California its place is occupied exclusively by its

relative, Progne chali/hea, and that species has been mistaken for it.

In the Southern States it raises three broods in a season ; in its more northern

resorts, the shortness of the season permits but one. In the maritime portion of

Massachusetts, the Martins are less numerous now than formerly, though still abun-

dant in the interior. This is attributable to the destruction of a large number of

these birds, several years since, by an unusually cold and inclement season, in which

both old and young suffered alike. But few escaped. It is probable their empty

boxes would all have been reoccupied by new-comers ere this, had not the White-

bellied Swallows of the neighborhood availed themselves of the occasion to desert

their hollow trees and take possession of the vacant martin-boxes. These they

have never since relinquished. The early migrations of the Martins expose them

to frequent suffering, and even destruction, from unfavorable changes in the weather,

as, notwithstanding the high parallels to which they penetrate, they do not appear

to be a hardy bird.

The Purple Martin prepares a loosely-arranged nest, which is composed of various

materials, such as fine leaves both dry and green, straw, hay, slender twigs, pieces of

cloth, rags, &c. The whole is warmly lined with feathers and other soft materials.

Each year it is repaired or reconstructed, with material additions, until successive

seasons gather quite an accumulation. The eggs arc uniform in color and shape,

and do not vary much in size. They are rather small in proportion to the size of

the bird. Their color is a pure cream-white, without spots. One end is much

smaller and more pointed than the other. Their average measurements are || of

an inch in length by {^ in their greatest breadth.
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COTYLE RIPARIA.

Hirundo rlparia, Linn. Syst. Nat. I, 1766, 344.
" " Gmelin, Syst. Nat. I, 1788, 1019.

« ' " Wilson, Am. Orn. V, 1812, pi. xxxviii, fig. 4.

" " Temminck, Manuel d'Ornithologie, I, 1820, 429 ; III, 300.

" " BoNAP. Syn. 1828, p. 65.

" " Rennie, Montagu's Ornithological Diet. 1831, p. 17.

Rich. & Swains. F. B. A. II, 1831, 333.

NuTTALL, Manual, I, 1832, 607.
" " AuD. Orn. Biog. IV, 1835, 584, pi. ccclxxxv.

" " " Syn. 1839, p. 36.

" " " Birds of Am. I, 1840, 187, pi. 1.

" " De Kay, Nat. Hist. N. Y., Birds, pi. x.wiii, fig. 62.

" " Lembeye, Aves de la Isla de Cuba, 1850, p. 47.

Hirundo cinerea, Vieill. Nouv. Diet. XIV, 1817, 526.

Cotyle rlparia, Bonap. Geog. and Comp. List, 1838, p. 9.

" Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 247.

Vtjlg.— Bank Swallow. Sand Martin. Hirondelle de Rivage. Sand Swallow. Shee-sJiee-

winae-paeshoo (Cree Indians). Golondriiia Ribariega (Cuba).

The common Bank Swallow of this country is still supposed to be the same with

the European species. This identity has been carefully examined by Mr. Cassin,

who unhesitatingly expresses the opinion that they are absolutely identical. It

seems never to have been seriously doubted. It appears, therefore, no longer proba-

ble that closer investigations can demonstrate sufficient specific ditferences to justify

a separation. Be this as it may, however, no perceptible variations are observable

in the habits, mode of breeding, nesting, or eggs of the birds of either continent.

The American representatives of this species are found throughout the United

States, from the Atlantic to the shores of the Pacific, as well as from the extreme

southern States to the farthest northern limits. As, however, it has most probably

been confounded in some places with the Rough-winged species, as it is still liable to

be, without a close inspection, it may well be doubted whether full reliance can be

placed upon all the accounts we have of its extended distribution. Certam it is,

that, in the parts of the country where the Eough-wing is known to abound, this

bird, if met with at all, is not common. Edward Harris, Esq. found the serripennis

in the region of the Upper Missouri and the Yellowstone, but not this species. It

seems not improbable, therefore, that a more careful investigation into the distribution

of these two birds may show a more exclusively northern habitat for the Bank

Swallow, while the Rough-Aving may be found to be chiefly a denizen of the States

south and west of Pennsylvania. The northern migrations of the Bank Swallow

appear to be limited only by the extent of land for it to occupy. It is among the

most northern of the land birds. Richardson found them breeding by thousands at

the mouth of Mackenzie's River, in the sixty-eighth parallel of latitude. They are

of course a very hardy bird, migrating to the north quite early in spring, when they

14
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are often exposed to great inclemencies of weather, from which they take refuge in

their holes.

They are a very social species, almost always breeding together in large communi-

ties, of hundreds, and even of thousands. They seem more independent of man than

many of their kindred genera, only availing themselves of the incidental aid they

may derive from excavations through sand-banks, openmg convenient situations for

their nests. These they construct in holes in the sides of banks, or cliffs, of sand,

soft earth, and even of gravel, wherever the passage of a stream of water, the wash-

ing of waves, excavations for canals or railroads, or any similar exposure of conven-

ient sites, afford them opportunities. These holes are usually as near the surface of

the ground as the yielding nature of the soil wUl permit it to be readily penetrated,

— generally from two to five feet They extend to a depth of from three to four

feet,— seldom less than two, or more than four. Their diameter is from three to

four inches. In excavating such long channels to their nests, these little birds ex-

hibit a remarkable industry and perseverance. After selecting the place, both sexes

work alternately at the task, which usually occupies them four days of constant

labor. The extremity of the passage is widened into a small chamber, the floor of

which is warmly carpeted Avith fine dry grass, and soft, downy feathers. Upon tliis

they deposit ii\e beautiful crystal-white eggs. When recently deposited and un-

blown, the yolk, seen through the semi-transparent shell, imparts to it a delicate ro-

seate shade. The eggs vary considerably in size and shape. Their length is from
|i to II of an inch, the average |f. Their breadth also varies from |- to j\ of an

inch. In shape they are often as nearly oval as the eggs of the Swift, but generally

one end is much more pointed than the other.

In regard to its geographical distribution, but little needs to be said. It is prob-

ably found throughout North America, from Cuba, where both Mr. Lembeye and

Dr. Gundlach speak of it as common, to the mouth of Mackenzie's River, latitude

68° north. If identical with the Sand Martin of Europe, &c., it is found in all the

four quarters of the globe. It is as abundant on the Pacific as on the Atlantic, and,

according to Sir John Richardson, is as common in the Arctic regions as in the more
temperate.

COTTLE SERRIPENNIS.

Hirundo serripennis, Aud. Orn. Biog. IV, 1835, 593.

" Syn. 1839, p. 37.

" " Birds of Am. I, 1840, 193, pi. li.

Cotyle serripennis, Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 247.

VuLG. — The Rough-winged Swallow.

Much yet remains to be learned of the habits and geographical distribution of this

species
; so closely resembling the Bank Swallow in many respects as to be liable
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to be confounded with it, tliough readily distinguishable from it by careful observa-

tions. It is difficult, if not impossible, now to say how much of the history of that

bird has had reference to this species. My own observations in regard to it have

been confined to the neighborhood of Carlisle, Penn., the only place in which I

have ever met Avith it, or where, to my certain knowledge, it has been ascertained

to breed. They have also been seen in Louisiana, — where they were first discov-

ered by Audubon,— Florida, Missouri, and Virginia, and were found by Dr. Heer-

mann in California. They probably breed in each of these States, especially the last

two, where they have been noticed in the breeding season. My friend, Professor

Baird, then of Carlisle, found them breeding in that vicinity in the summer of 1813.

Visiting that locality early in June, the following year, I had an opportunity to ob-

serve their habits in the breeding season, in company with that accurate ornithologist.

We found it quite common, and examined a number of nests. It is worthy of re-

mark, that none of those we found that season were in places excavated by the bird,

although Professor Baird mforms me he has known them to nest in holes apparently

prepared in the same manner as those of the Bank Swallow. All the nests I have

ever seen were in situations accidentally suited to their wants, and all Avere dii'ectly

over running Avater. We found seven nests, all of which were in similar situations.

This may not be enough to be decisive of this reliance upon accidental aids, or

rather of its universality, but certainly shows it to be at least very common. Sev-

eral Avere constructed in crevices betAveen the stones in the walls and arches of

bridges. In numerous instances the nests were but little above the surface of the

stream. One had been flooded by the rise of the water, and the eggs addled. In-

stead of forsaking the locality, the birds had constructed another nest directly over

the first. In this double nest Ave found twelve eggs, six of Avhich Avere quite fresh,

and all had been deposited that season. Another nest Avas constructed between the

stones of a Avail Avhich formed one of the sides of the flume of a mill. Along the

top of this Avail Avas a frequented footpath, Avhile the Avater of the mill-stream was

not two feet beloAv it. One nest was found in a somcAA'liat higher situation, between

the boards coA'ering a small building containing a water-wheel. The entrance to

the nest was through a knot-hole in the outer partition, and it was placed upon a

small rafter betAveen the outer and inner partitions.

The nest, very similar m its construction to that of the Bank SwalloAV, is com-

posed of dry grass, straAA', and leaves, loosely put together, and lined Avith doAvny

feathers. Owing, perhaps, to the exposed situations in AA'hich Ave found them, and

their danger of being flooded by a rise of the stream, a much greater amomit of

material Avas used in their construction than by the Bank SAvalloAV. In other re-

spects there Avas no apparent difference.

Nor are their eggs readily distinguishable from those of that si^ecies, being nearly

uniform Avith them in size, shape, and color. They are pure white, perhaps a little

more uniformly oblong, and usually quite pointed at the smaller end. They vary in

size from || of an inch in length to ||, and in breadth from i to /g of an inch.

The average length is ^| and the average breadth || of an inch.
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C Y P S E I, I Kf iE .

ACANTHYLIS TELASGIA.

Hirundo pelasgia, Linn. Syst. Nat. I, 1766, 345.

" " WiLS. Am. Orn. V, 1812, 48.

« " ViEiLL. Ois d'Am. Sept. I, 1807, 73.

Hirundo cerdo, Baeteam, Trav. 1791, p. 292.

Hirundo carolinensis, Brisson, II, 501.

Cypselus pelasgius, Bonap. Syn. 1828, p. 63.

NuTTALL, Manual, I, 1832, 609.

" " AuB. Orn. Biog. 11, 1835, 329 ; V, 319
;

pi. civiii.

"« " De Kay, Nat. Hist. N. Y., Birds, 1844, pi. x.xvii, fig. 58.

ChcBiura pelasgia, Bonap. Geog. and Comp. List, 1838, p. 8.

AuD. Syn. 1839, p. 33.

" Birdsof Am. I, 1840, 164, pi. xliv.

Cypselus acuius, Bonap. Consp. Av. p. 64.

Acanthi/Us pelasgia, Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 249.

VuLG.— The Chimney Swallow. The American Swift. Chiviney Swift. Aculeated Swallow

(Arc. Zool.). Afnerican Spine-tail.

The Swift, or, as it is more generally called. Chimney Swallow, of North Amer-

ica, in its habits during the breeding season presents a remarkable contrast to the

European species. While the latter are shy and retiring, shunning the places fre-

quented by man, and breeding chiefly in caves or ruined and deserted habitations,

theii' American representatives, like most of the Swallow family here, have at once

upon the erection of the dwellings of civilized life manifested their appreciation of

the protection they afford, by an entire change in their habits in respect to the

location of their nests. When the country was first settled, these birds were known
to breed only in the hollow trunks of forest-trees. The chimneys of the dwellings of

civilized communities presented sufficient inducements, in their superior safety and

convenience, to tempt them to forsake for them their primitive breeding-places.

So complete has been the change in this respect, that, wherever the country has

been long settled, they are hardly known to resort to hollow trees for any other

purpose than as occasional roosting-places. It is not impossible that hereafter,

M'hen this change of habit shall have become universal, and there are no longer any

of the species left to furnish an example of their primitive mode of nesting, it may
become a disputed point among naturalists whether they ever did nest in hollow

trees, as there are already those who dispute the more extended immigrations of the

Cliff Swallow, now that they have become so common in the eastern part of the

continent. Even at the present day, in some portions of the country, so universally

do they deserve their name, that few realize that chimneys have not always been

their natural breeding-places.

The Chimney Swallow is known to breed throughout the central and northern

States, from Virginia almost to Labrador, and the recent explorations show that they

are found from ocean to ocean. They have been observed in abundance on the
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eastern slope of the Rocky Mountains, and are also found in nearly equal numbers

along the shores of the Pacific. Sir John Richardson did not meet with them in

the Arctic regions. Dr. "Woodhouse speaks of having found the Chimney Swallow

very common throughout the Indian Territory, Texas, New Mexico, and California.

The nest of the Chimney Swallow is one of the most remarkable structures of the

kind to be found among the handiworks of even this interesting family, nearly all

of whom are far from being undistinguished for their architectural accomplish-

ments. It is composed of small twigs of nearly uniform size, which are interwoven

into a neat semicircular basket. In selecting the twigs with which to construct the

nest, the Sw^ift seems to prefer to break from the tree such as are best adapted to

its wants, rather than to gather those already scattered upon the ground. This is

done, with great skill and adroitness, while on the wing. Svreeping on the coveted

twig, somewhat as a Hawk rushes on its prey, it parts it at the desired place, and

bears it off to its nest. This fact is familiar to all Avho have attentively observed

their habits. Each of these twigs is strongly fastened to its fellows by an adhesive

saliva secreted by the bird, and the whole structure is as strongly cemented to the side

of the chimney in which it is built, by means of the same secretion. When dry, this

saliva hardens into a glue-like substance, apparently firmer even than the twigs

themselves. In separating a nest from the side of a chimney, I have known por-

tions of the brick to which it was fastened to give way sooner than the cement

with which it had been secured. When moistened, however, by long or heavy rains,

the weight of their contents will sometimes cause them to part, and precipitate

the whole to the bottom. The young birds cling very tenaciously to the sides of the

chimneys, with their strong claws and muscular feet, and often save themselves from

tilling, in such accidents, by these means, even at a very early age, and before they

have attained their sight. As the nest, even when undisturbed, soon becomes too

small for them, the young leave it, long before they are able to fly, and climb to the

top of the chimney, where they are fed by their parents.

The eggs are usually four in number. This I have never known them to exceed,

although Audubon speaks of their having six. They are pure white, and unspotted.

They vary but little in size, which is small for that of the bird, or in shape, which

is slightly elliptical. The eggs are from f to if of an inch in length, and from A

to j% in breadth. One end is somewhat smaller, as well as more pointed, than the

other, but the difference is not so marked as in the eggs of most of the family

Hirundinidce, while they are much less elliptical than the eggs of the Caprimulgida;.

Under favorable circumstances, the Chimney Swift raises two broods in a season.

In its semi-nocturnal habits, the Chimney Swallow resembles the Night-Hawk

more than the Swallow. They are to be seen abroad more frequently in the morn-

ing or evening twilight than in the middle of the day. When they have young,

they are busy feeding them during the greater portion^of the night. They are not,

however, strictly nocturnal, but may be frequently met with abroad at midday, even

when the sky is unclouded.
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Family HALCYON I DiE.

CERYLE ALCYON.

Alcedo alcyon, Linn. Syst. Nat. I, 1766, 180.

WiLS. Am. Orn. Ill, 1812, 59.
" " BoNAP. Syn. 1828, p. 48.

" " Rich. & Swains. F. B. A, II, 1831, 339.

" " NuTTALL, Manual, I, 1832, 594.

« « AtJD. Orn. Biog. I, 1832, 394 ; V, 548.

" " NuTTALL, Manual, II, 1834, 609.

" " AuD. Syn. 1839, p. 173.
" " " Birdsof Am. IV, 1842, 205, pi. cclv.

" " Lembeye, Aves de la Isla de Cuba, 1850, p. 131.

Ispida ludoviciana, Gmelin, Syst. Nat. I, 1788, 452.

Alcedo jagnacati, Dumont, Diet. Sci. Nat. I, 1816, 455.

Alcedo gnacu, Vieill. Nouv. Diet. XIX, 1817, 406.

Ccryle alcyon, Bonap. Geog. and Comp. List, 1838, p. 10.

Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 354.

VuLG. — The Belted Kingfisher. Okees-kae-mannaesheio (Cree Indians). Martin Pescador

(Cuba).

This species is widely distributed,— in the breeding season throughout nearly the

whole North American continent. During the winter months it is found in sev-

eral of the more southern States. As soon as the ice has melted from northern

ponds and streams, it is diffused over nearly the entire Union. According to Rich-

ardson, it frequents all the large rivers of the Fur countries up to the sixty-seventh

parallel. Townsend met with it along the Missouri and Columbia rivers, and Audu-
bon found it in all the States from Texas to Labrador. Mr. Harris did not, how-
ever, meet with it on the Yellowstone, nor did Captain Stansbury in his expedition

to the Great Salt Lake and Utah. It is probable that but few, if any, remain to

breed in the extreme southern States, although they may be met with there quite

abundantly from September to April.

It is not a social bird, living only in solitary pairs. It frequents the vicinity of

running water, and nests in holes in the banks of rivers, which it excavates with

much toil and labor. The place selected for this purpose is usually near a water-

fall or rapid, and if the stream has been made available for a mill, it is quite com-

mon to find them nesting near the dam. They usually select for the hole a dry

place, just enough above the water to be out of the reach of a freshet. It is often

dug through hard gravel to the depth of several feet, and is not always near Avater.'

^ One of the most remarkable instances of the Kingfisher's nesting at a distance from water was ob-

served at the White Mountains in the spring of 1855. By the side of the carriage path then partially

constructed on Mount Washington, I found a Kingfisher's hole, nearly a mile distant from the Peabody

River, or any other stream of water.
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It is usually from four to six feet in depth, and about four inches in diameter,

slightly narrowing as it recedes, but again widening at the termination, where it is

expanded into a snug little arched chamber, large enough for the whole family to

turn round in Avith ease. The bottom is covered with matted twigs, straw, and

feathers. The eggs are six in number, and of a beautifully pure crystal Avhiteness.

They are nearly luiiform in size and shape, the latter being \evy nearly spherical.

The average measurement of the eggs is 1 j-^g inches in length, and 1Jg in breadth.

This is slightly larger than that given by Audubon, but corresponds with my own

observations.

The excavation of the hole in which they nest, though a w^ork of much labor, is

not so difficult as might be supposed without examining the peculiar adaptation of

the bird to its accomplishment. Its wedge-shaped body, powerful and pointed beak,

and short muscular feet admirably suit it for burrowing, even in the hardest soil.

Its short powerful tarsus, the broad flat palm into which its toes are united, with

its strong, short, and sharp claws, combine to adapt its feet to form most efficient

co-workers with its beak in digging out the home to which, after it has once made

it, it perseveringly adheres in spite even of frequent molestations. The Kingfisher

is devoted to its offspring, and exhibits great solicitude if their safety is threatened.

I have known the female suffer herself to be repeatedly taken from her nest rather

than desert her young, and Mr. Audvibon speaks of their resorting to ingenious

stratagems to draw off intruders.

CERYLE AJIERICANA.

Alcedo americana, Gmelin, Syst. Nat. I, 1788, 451.

Alcedo viridis, Vieill. Nouv. Diet. XIX, 1818, 413.

Ceryle americana, Lawrence, Ann. Lye. Nat. Hist, of N. Y. V, 1851, 118.

Cassin, Syn. N. A. Birds (Illust. Birds of Cal.), 1854, p. 255.

Vtjlg. — The Texan Green Kingfisher.

The egg represented in the plate was found in the collection of Dr. Berlandier,

now in the possession of the Smithsonian Institution, designated as that of a Kmg-

fisher, but with no description accompanying it of the parent bird to which it be-

longed. Its size, hoAvever, sufficiently shows the species, if, as we presume, it was

correctly marked. This specimen resembles the eggs of the Belted Kingfisher

in every respect except size. Its color is a pure bright crystal white. The egg

measures an inch and a sixteenth in length by thirteen sixteenths of an inch in

breadth.

Nothing is known, so far as I am aware, of the habits of this species. It is safe
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to presume, however, that they do not essentially vary from those of the more com-

mon Kingfisher of the Northern States. It has been found throughout that portion

of Texas that lies on the Rio Grande, and in nearly all parts of Mexico and portions

of New Mexico. It has long been well known as a bird of South America. It has

not been traced with certainty to the Pacific coast, but it is probable that it will

be found to be a bird of Southern California.



ADDEN DA.

Cathartes californianus. — In Newman's "Zoologist" (Vol. XIII, p. 4633,

1855) occurs the following in reference to tlie eggs and nesting of the California

Vulture. It is contributed by Mr. A. S. Taylor, of Monterey. I have given it with

the view of putting on record all the statements and descriptions made public in this

connection, though I do not think the account here given will be confirmed in all

respects by more full and certain testimony. Mr. Taylor's information is, as may be
seen, derived from the reports of others, and is therefore not so reliable as it would
be if given from his own observations.

" The egg of the bird is three inches broad and five long, about one third longer

than a goose's egg. Its color is a dirty pale blue, spotted brown, and it is nearly as

thick as an ostrich's egg. The same person informs me, that the female lays only

one egg during the season, and makes her nest on the ground in the ravines of the

mountains, and generally near the roots of the red-wood and pine trees. It is

three months before the young birds can fly."

Htpotriorchis femoralis. — Mr. Nathaniel H. Bishop, of Medford, Mass., has

furnished me, since the preceding pages were in type, with the following additional

facts relative to the history of the HaAvk found by him on the Pampas, and called

by the inhabitants the " Alcon."

" During my pedestrian tour across the continent of South America, I found the

' Alcon ' to be a common resident of the Pampas, Avliere it may be seen standing for

hours in the grass, or circling in the air in search of food. Upon the Travesia, or

Desert of San Luis, which lies between the Pampas and the Andes, like the Burrow-

ing Owl, it is only occasionally met with, excepting about the farms in the vicinity

of the mountains. During the winter, which along the eastern base of the Andes is

very mild, the 'Alcons' resort to the wheat-fields and farm-yards, searching in the

first-mentioned localities for mice and insects, and in the second for the refuse of the

table, devouring cooked as well as raw meat. I do not recollect seeing them prey

upon small birds ; certainly the latter do not fear them, as it is no uncommon thing

to see 'Alcons' and small birds upon the same bush. iVbout San Juan, during the

fall and winter months, these Hawks return singly at night to the same nesting-

place, living in perfect harmony. I have seen as many as forty collected together,

15
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night after night, upon a thorn-tree, while two yards distant a flock of larks (Stur-

nella miUtaris) roosted with unconcern. This is the tamest of any South American

Hawk, and, as if courting the society of man, it builds its nest near the huts of the

natives. The Gauchos say that the ' Alcon' never preys upon chickens; but while

visiting a farmer near San Juan, I witnessed a fact showing the contrary. One of

these Hawks descended into the yard and carried off a chick that could not have

been less than two months old. In September and October they build their nests,

and lay two eggs. The nest from which I procured the specimens I send you was

built of small sticks, upon the top of a bush that overhung a canal of water, in the

immediate vicinity of a mill. At first I took but one egg, which robbery did not

seem to trouble the old birds, as they continued to sit upon the remaining one.

Frequent visits to the spot did not alarm them, neither did traps placed upon the

nest drive them from it ; and after the second egg had been removed, they remained

about the place as before."

BuTEO swAiNSONi. — Siuce the preceding pages were printed, I have been in-

formed by Dr. Heermann that I was in error in the statement that the egg of this

species was procured by him in California. Dr. Heermann writes to Professor

Baird in regard to it : "I procured it on the eastern slope of the Kocky Mountains,

on the Sweet-Water, Avhich goes through the South Pass mentioned by Fremont.

There being no large trees bordering that stream, this Hawk had chosen a good-

sized willow in which to construct its nest. Externally it was made up of large

twigs, and lined with the inner bark of cotton-wood and some tufts of buffalo hair.

The young had left the nest some time before, and I found a single egg, which was

carefully preserved. The old birds and a young one were shot the same day, still

frequenting the vicinity in which incubation had taken place. I do not recollect

ever having seen this species in California."

Naxjcleeus furcatus. — Since the portion which relates to the Swallow-tailed

Hawk has been printed, I have learned, by letter from Maxcy Gregg, Esq. of Colum-

bia, South Carolina, some additional facts in regard to the geographical distribution

of this Hawk, which appear worth giving. He informs me that it is a rare bird in

the vicinity of Columbia, but thinks that it may be found breeding some ten or

twenty miles below that place, on the Congaree. He also states, that at the conflu-

ence of the Ocmulgee and Oconee rivers, in Georgia, these birds are very numerous

in the spring. He adds :
" I may here mention, that I once in the end of July saw

many of these Hawks sailing about near the top of the Balsam Mountain,— one of

the loftiest and Avildest mountains in North Carolina (about latitude 35° 15' N.,

longitude 82° 50' W.). I was told by a mountaineer, who was a great hunter and

very observant, that they are seen in that "S'icinity every summer. The circumstance

attracted my attention, because I had never seen the Swallow-tailed Hawk in any

other part of the mountains, from South Carolina to Virginia, although I had ram-

bled a good deal through that region."
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Circus hudsonicus.— Mr. Peter Reid, of Lake P. O., Washington County, N. Y.,

communicates to the Smithsonian Institution the following observations in regard to

the nesting of the Marsh Hawk. It should be stated, that they do not correspond

with the facts noticed in connection with the eggs of this species obtained in Maine

by Dr. Dixon. There was no difference noticed in the progress made in their incuba-

tion, or if there was any, it was slight, and escaped observation. Mr. Reid writes

:

" I have recently visited Fort Edward in this county, where the Marsh Hawks were

extremely numerous last summer, and where there are some wintering at this time

(February, 1857). My friend informed me that these Hawks nested in great num-
bers on the flats near the river. Three pairs nested in his cornfield, whose presence

he regarded as so beneficial, that he avoided disturbing the nests. By working in

close contact with them, the birds became quite tame, and he was enabled to observe

with care their economy during the breeding period. He says that on the first egg

or eggs being laid, one of the parent birds constantly occupies the nest, and at inter-

vals of two or more days an additional egg is laid ; and that in one of the nests he

observed that the young that first appeared had left it before the exit of the last two

from the eggs, whose age likewise differed some two or three days. His statements,

sufficient of themselves to those Avho know the man, Avere corroborated by others.

In the three nests referred to as found in his cornfield, there were eleven, twelve,

and thirteen eggs." The largest number I have ever met with is six eggs in a nest.

Aquila chrysaetos. — This bird is not given by Dr. Heermann in his notes on

the birds of California in the Journal of the Philadelphia Academy. I therefore

inferred (see page 45) that it was not met with by him, or it would have been in-

cluded. He writes that in this I was in error, and that he did see this species three

distinct tunes, but always in the high mountainous portions of the country.

Hali^tus pelagicus.— The Northern Sea-Eagle, the largest and most powerful

of the family, is a native of the extreme northwestern coast of North America. It

has been omitted in the preceding pages, as I Avas not aware that any description of

the eggs had been published. Since then Mr. Cassin has given, in his interesting

papers on the Ornithology of the United States and British and Russian America,

the following translation of the account by Pallas of the nesting and eggs of this

Eagle :
—

" In the highest rocks overhanging the sea, this bird constructs a nest of two

ells in diameter, composed of twigs of trees, gathered from a great distance, and

strewed with grass in the centre, in which are one or two eggs, in form, magnitude,

and whiteness very like those of a Swan. The young are hatched in the beginning

of June, and have an entirely woolly covering. While Stcller was cautiously look-

ing at a nest from a precipice, the parent Eagles darted at him with such impetu-

osity as nearly to throw him headlong. The female having been wounded, both fiew

away, nor did they return to their nest for two days. But, as if lamenting, they

often sat on an opposite precipice."

This Eagle has been found on the remote coasts of Russian North America, the
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opposite shores of Asia, and the Japan Islands. Of its habits little is positively

known, and the notices by Pallas, the Russian naturalist, are the only reliable ones

that have been published. The account of the eggs quoted above is quite indefinite,

and probably not exactly correct. The eggs of Swans, for the most part, are not

Avhite, and of a more elliptical shape than those of the Raptorial fomily.

Hali^tus leucocephalus.— In a recent paper by Mr. Cassin, published in the

"United States Magazine," New York, while speaking of the doubts existing among
naturalists as to the reality of the Bird of Washington [Halicetiis washingtonii), he

mentions that, in his opinion, " there are two species of White-headed Eagles inhabit-

ing the States on the Atlantic sea-board. They appear to be constantly different in

size, and we are not without suspicion that one is the Northern and the other a

Southern bird. The larger has the bill much shorter, and very much as represented

in Mr. Audubon's plate of the Washington Eagle ; and, in fact, is in all respects

that bird, except that it has not the large scales in front of the tarsus continued

without interruption to the toes, as represented in the plate to which we allude."

If Mr. Cassin's conjectures should prove to be well founded, the egg represented in

the plate may belong to the more southern species. I am informed by Dr. Heer-
mann that it was obtained in Maryland, and not in California, as stated (page 52).

It is marked on the shell, February, 1856.

HalitEtus grcenlandicus.— In the jireceding pages, the Haliatus albidlla, or

Sea-Eagle of Europe, is given as a bird of Greenland, and therefore entitled to a

place among North American species. Its claims to be so regarded Avould seem to

be somewhat problematical, inasmuch as it is now stated by Mr. Cassin that there

is a Sea-Eagle in Greenland not identical with the European variety. It is also

distinct from the White-headed Eagle, which it closely resembles. It therefore

remains to be ascertained whether the H. aJhidUa is entitled to a place in the North
American Fauna, or whether the Greenland bird, H. gra'tilandims, is the sole occu-

pant of that region.



CATALOGUE

SPECIES OF BIRDS INHABITING AMERICA, NORTH OF MEXICO.

I. Order RAPTORES
Family VULTURID^.

Figure.

1,2

3,4

Cathaktes



118 NOUTTI AMERICAN OOLOGY. PART I.

POLYBORUS



INDEX

Aarhuus, in Denmark, 57.

Abbott, Mr., 5.

Academy, Philadelphia, 57.

Acadian Owl, 74.

Acanthylis pelasgia, 108.

Accipiter cooperii, 20.

" fringilloides, 18.

fuscus, 13, 14, 18.

" palumbarius, 17.

" pennsylvanicus, 18.

" ruficaudus, 21.

" striatus, 18.

Accipitrinro, 17.

Aculeated Swallow, 108.

Adams, Professor, 31.

Africa, 63.

Aguililla, 60.

Aigle a tete blanche, 48.

" pygargue, 47.

Alabama, 40, 59, 82.

Alcedo alcyon, 110.

" americana, 111.

" gnacu, 110.

" jagnacati, 110.

" viridis, 111.

Alcon, 94, 113.

Alleghanies, 2, 43, 44, 95.

America, 71.

American Barn Owl, 62.

Barn Swallow, 91, 92.

" Brown Hawk, 18.

" Buzzard, 21.

Goshawk, 17.

" Gyrfalcon, 11.

" Hen Harrier, 42.

" Jerfalcon, 11.

" Long-eared Owl, 67.

" Peregrine, 8.

American Short-eared Owl, 68.

" Sparrow Owl, 74.

" Spine-tail, 108.

" Swallow, 91.

Swift, 108.

Andes, 77, 113.

Antrostomus carolinensis, 82.

" nuttallii, 86.

" vocifcrus, 84.

Aquila albicilla, 47.

" chrysaetos, 45, 115.

" leucocephalus, 48.

" piscatrix, 53,

Aquilinte, 45.

Archibuteo ferrugineus, 37.

" lagopus, 34, 85, 36.

" regalis, 37.

" sancti-johannis, 34.

Arctic Circle, 11, 79, 103.

« regions, 29, 45, 64, 65, 74, 80, 81, 106, 109.

" seas, 49.

Ardea nycticorax, 67.

Argentine Republic, 76.

Argyleshire, 39.

Arkansas, 25, 75, 82.

Arkansas River, 39, 41, 76, 92.

Ash-colored Hawk, 17.

Asia, 71,80, 116.

Astur atricapillus, 17, 18.

" cooperii, 20.

" fuscus, 18.

" palumbarius, 17.

Athene cunicularia, 75, 76, 77.

" hypugoca, 75.

" socialis, 75.

Athenina-, 75.

Atlantic coast, i 1, 2, 13, 38, 45, 49, 53, 64, 82,

" shore, i 87, 89, 94, 96, 101, 105, 106.



120 NORTH AMERICAN OOLOGY. PART I.

Atlantic States, 21, 31, 38, 96, 1 16.

Attleborough, Mass., 97.

Audubon, John J., 3, 4, 6, 9, 11, 13, 16, 18, 19, 27,

28, 29, 31, 34, 39, 40, 41, 43, 44, 45, 46, 50,

51, 52, 59, 60, 64, 65, 66, 70, 71, 72, 73, 74,

75, 78, 81, 83, 85, 92, 93, 94, 96, 100, 102,

107, 109, 110, 111, 116.

Audubon, Ann. N. Y. Lyceum, 100.

Audubon's Birds of America, 1, 4, 6, 8, 11, 12, 16,

17, 18, 20, 21, 24, 26, 28, 31, 34, 38, 40, 41,

42, 45, 48, 53, 58, 60, 62, 64, 67, 68, 71, 72,

73, 74, 75, 79, 82, 84, 86, 87, 91, 94, 100,

102, 103, 105, 106, 108, 110.

Audubon's Ornithological Biography, 1, 4, 6, 8, 11,

12, 16, 17, 18, 20, 21, 24, 26, 28, 31, 34, 36,

38, 40, 41, 42, 45, 48, 49, 53, 58, 60, 62, 64,

67, 68, 71, 72, 73, 74, 75, 79, 82, 84, 86, 87^

91, 94, 100, 102, 103, 105, 106, 108, 110.

Audubon's Synopsis, 1, 4, 6, 8, 11, 12, 16, 17, 18,

20, 21, 24, 26, 28, 31, 34, 38, 40, 41, 42, 45,

48, 53, 58, 60, 62, 64, 67, 68, 71, 72, 73, 74,

75, 79, 82, 84, 87, 91, 94, 100, 102, 103, 105,

106, 108, 110.

Australia, 57.

Autour a Bee Sineuse, 18.

" royal, 17.

Azor Americano, 20.

Bachman, Dr. John, 29.

Bailairin, 40.

Baird, Professor S. F., 9, 17, 107, 114.

Bald Eagle, 48.

Balsam Mountain, 114.

Banda Oriental, 76, 77, 78.

Bangor, Me., 73.

Bank Swallow, 105, 107.

Barn Swallow, 91, 93, 100, 101.

Barred Owl, 72.

Barren Grounds, 95.

Barruel, 89.

Barton, 72, 91.

Bartram's Travels, 4, 21, 64, 67, 72, 79, 82, 85, 108.

Bay ofFundy, 13,70,98, 100.

Beagle, Zoology of, 76.

Bear Lake River, 49.

Beckwith, Captain, 27, 42.

Bell, John G., 79.

Belted Kingfisher, 110.

Berequetec, 87.

Berlandier, Dr., 59, 61, 86, 90, 111.

Bermuda, 8, 80.

Bethel, Vt., 23.

Bewick, 47.

Bishop, Nathaniel H., 14, 15, 76, 113.

Bizcacha, 76, 77, 78.

Black-cap Hawk, 17.

Black Eagle, 45.

Black Hawk, 32, 34.

Black Red-tail, 32.

Black-shouldered Hawk, 40.

Black Vulture, 3, 4, 5.

Black-winged Hawk, 40.

Bland, Lieutenant, 18, 29, 37, 85, 89.

Blue-backed Falcon, 8.

Blue Bird, 100.

Boddaert, 91.

Bonaparte, American Ornithology, 20, 40, 42, 75, 94.

Cons. Avium, 11, 67, 68, 90, 108.

" Geographical List, 1, 4, 6, 8, 11, 16, 17,

18, 20, 21, 24, 27, 28, 31, 34, 38, 40, 41, 42,

45, 48, 53, 60, 62, 64, 65, 67, 68, 71, 72, 73,

74, 75, 79, 80, 82, 84, 87, 91, 94, 100, 102,

103, 105, 108, 110.

Bonaparte, Journal Phil. Academy, 31, 40.

Synopsis, 1, 4, 6, 8, 12, 16, 17, 18, 20,

28, 31, 34, 36, 38, 40, 41, 43, 48, 53, 62, 64,

65, 67, 68, 72, 74, 79, 80, 82, 84, 87, 91, 94,

100, 103, 105, 108, 110.

Boston, 23, 29, 45, 100, 101.

Boston Society of Natural History, 32, 68, 69.

Brachyotus cassinii, 68, 69.

" galapagoensis, 69.

" palustris (Americanus), 68.

Bras-d'Or, Labrador, 11, 36.

Brazil, 59, 69.

Brehm, 64.

Bridges, Mr., 15.

Brisson, 12, 87, 108.

British Oology, Yarrell's, 54.

British Provinces, 95.

Broad-winged Hawk, 31.

Bryant, Dr. Henry, 70, 82, 83, 98.

Bubo arcticus, 64.

" asio, 65.

" crassirostris, 64.

" ludovicianus, 64.

" pinicola, 64.

" septentrionalis, 64.

" striatus, 65.

" sub-arcticus, 64.

" virginianus, 64.

Buboninte, 64.

Buenos Ayres, 39.

Buffon, 1, 103.

Burlington, Vt., 29, 97.

Burrowing Owl, 75, 113.



INDEX. 121

Butaetes s^ncti-johannis, 34.

Buteo americanus, 21.
" ater, 34.
"

bairdii, 33.

" borealis, 21, 22, 23, 26, 27.
" calurus, 32, 33.
" cyaneus, 42.
" elegans, 29, 33.

" fermgineus, 37.
" ferruginicaudus, 21.

" harrisii, 60.
" hyemalis, 28.

" insignatus, 33.

" lagopus, 34.
" latissimus, 31.

" lineatus, 28, 29.
" montana, 26.

" montanus, 25-27, 33.

" ponnsylvaniciis, 31.

" swainsoni, 22, 24, 25, 26, 27, 33, 1 14.

" vulgaris, 24, 26, 27.

Buteoninae, 21.

Buzzard, American, 21.

" Brown, 33.

" Canada, 33.

" Common, 24, 26.

" Harris's, 60.

" Northern, 24.

" Red-tailed, 21.

" Red-winged, 60.

" Rough-legged, 34.

" Swainson's, 24, 27.

" Western, 24, 26.

" Western Rough-legged, 37.

" White-throated, 26.

Cabot, Eliot, 70.

Cabot, Dr. Samuel, Jr., 3, 5.

Calaveras River, 79.

California, 2, 5, 8, 9, 13, 14, 16, 17, 19, 20, 25, 27,

28, 32, 33, 37, 38, 39, 40, 41, 42, 45, 49, 50,

53, 54, 59, 62, 66, 67, 69, 74, 75, 76, 79, 87,

89, 97, 101, 104, 107, 109, 114, 115, 116.

Californian Turkey-Buzzard, 6.

Vulture, 6, 113.

Canada, 34, 64, 73, 87, 89, 92, 103.

Canada Buzzard, 33.

Cape Horn, 59.

Caprimulgidro, 82, 109.

Caprimulgus americanus, 87.

" brachypterus, 82.
" carolinensis, 82.

" clamator, 84.

16

Caprimulgus lucifugus, 82.

" macromystax, 84.

"
nuttallii, 86.

" popetue, 87.

" rufus, 82.
" virginianus, 84, 87.
" vocifcrus, 84, 85.

Caracara Eagle, 56, 58, 59.

Carlisle, Penn., 107.

Carolina Osprey, 53.

Carrancha, 58, 59.

Carrion Crow, 1, 4, 5.

Carrion Vulture, 1.

Cassin, John, 5, 11, 17, 18, 22, 24, 32, 36, 37, 40,

44, 45, 59, 64, 65, 66, 69, 89, 105, 115, 116.

Cassin, John, Acad. Phil., Proceedings of, 26, 28,

32.

Cassin, John, Gilliss's Birds, 4, 16, 40, 58, 60.

" Notes on Falconida;, 26.

" Synopsis, 1, 4, 6, 8, 11, 14, 16,20,

21, 24, 26, 28, 31, 33, 34, 36, 37, 38, 40, 41,

42, 45, 47, 48, 53, 58, 60, 62, 64, 65, 66, 67,

68, 71, 72, 73, 74, 75, 79, SO, 82, 84, 86, 90,

91, 94, 100, 103, 105, 106, 108, 110, 111.-

Cassin's Short-eared Owl, 68.

Cat-Bird, 52.

Cathartes atratus, 2, 3, 4, 5, 7.

aura, 1, 2, 3, 6, 7.

" brasiliensis, 5, 7.

" californianus, 6, 113.

jota, 2, 3, 4, 7.

" septentrionalis, 1.

Cat-Owl, Little, 65.

Central America, 2, 3, 5, 31, 40, 41, 48, 53, 59, 61,

89, 90.

Central States, 108.

Cerchneis sparverius, 16.

Cernicalo Morado, 18.

Ceryle alcyon, 110.

" americana. 111.

Chaetura pelasgia, 108.

Charleston, S. C, 3, 5, 28, 82.

Chelidon bicolor, 100.

Cheraw, S. C, 3, 4, 6, 30.

Cherokee nation, 39, 82.

Cheveche Chevechoide, 79.

Chicken-Hawk, 18, 28.

Chile, 5, 14, 16, 40, 41, 59, 61, 62, 69, 76.

Chimney Swallow, 91, 108, 109.

Chimney Swift, 108, 109.

Chordeiles brasilianus, 90.

" sapiti, 90.

" te.\ensis, 86, 90.



122 NORTH AMERICAN OOLOGY. PART I.

Chordeilcs virginianus, 87.

Chouette nebuleuse, 72.

Cluick-wills-widow, 82-85.

Churchill, 53.

Cinereous Eagle, 47.

Cinereous Owl, 71.

Cinereous Sea-Eagle, 47.

Circus cyaneus, 42.

" hudsonicus, 42, 115.

Clark, J. H., 86, 90.

Cleveland, Ohio, 18.

Cliff Swallow, 93, 94, 97, 98, 102, 108.

Clinton, De Witt, 94, 98.

Colorado River, 39, 41, 49, 82, 85, 97, 102.

Columbia, Penn., 9.

Columbia, S. C, 114.

Columbia River, 3, 4, 7, 17, 42, 75, 79, 101, 102, 110.

Common Buzzard, 24, 26.

Concord, Mass., 19, 20, 43.

Condor, 7.

Congaree River, 114.

Content, Jamaica, 22.

Cook County, 111., 2, 68.

Cooper, Dr. J. G., 17, 19, 20, 27, 49, 67, 69, 79, 86.

Cooper's Hawk, 20.

Cotyle riparia, 105.

" serripennis, 105, 106.

Couch, Lieutenant, 42, 61, 64, 66.

Coventry, Vt., 96.

Creek nation, 39, 82.

Crossbill, Common, 52.

Cuba, 2, 8, 13, 14, 20, 22, 28, 31, 39, 40, 42, 49,

53, 59, 62, 69, 82, 89, 92, 101, 104, 106.

Cumberland House, 49, 95, 97.

Cumberland River, 82.

Curtis, A. D., 20.

Curtis, Rev. M. A., Sen., 20.

Curtis, M. A., Jr., 20.

Cuvier, 38, 64, 72, 103.

Cypselina3, 108.

Cypselus pelasgius, 108.

" acutus, 108.

Da;dalion pictum, 17.

Dalhousie, Countess of, 73.

Damariscotta, Me., 44, 50.

Danvcrs, Mass., 23, 24.

Darwin, Dr., Voyage of Beagle, 2, 3, 5, 14, 15, 16,

59, 76.

Daudin, 12, 42, 48, 64, 79.

Dearborn, General, 96.

De Kay, 1, 8, 12, 16, 28, 31, 38, 53, 62, 64, 65,

71, 72, 74, 80, 87, 91, 94, 100, 103, 105, 108.

Denmark, 48, 57.

De Sagra, 14, 16, 42.

Desert of San Luis, 113.

De Wied, 1.

Dixon, Dr. Robert, 44, 115.

D'Orbigny, 14, 15.

Douglas, David, 2, 4, 7.

Duck-Hawk, 8.

Dumont, 110.

Dunn, Mr., 48.

Eagle, Bald, 48.

" Black, 45.

" Caracara, 58, 59.

" Cinereous, 47.

" Golden, 45, 46, 47.

" Mexican, 58.

" . Ring-tail, 45.

" Royal, 45.

" Washington, 116.

" White-headed, 48, 49, 50, 116.

" White-tailed, 47.

East Tennessee, 9.

Eave Swallow, 94, 96.

Edwards, William H., 54.

Eggs, descriptions of, 3, 4, 5, 6, 10, 15, 16, 19, 20,

23, 24, 25, 28, 29, 32, 33, 34, 35, 38, 41, 42,

46, 52, 55, 56, 59, 60, 61, 63, 65, 72, 76, 79,

80, 83, 85, 87, 88, 89, 90, 93, 100, 101, 104,

106, 107, 109, 110.

Elanoides yetapa, 39.

Elanus dispar, 40.

" furcatus, 38.

" Icucurus, 40.

Emerillon de Cayenne, 16.

" de St. Domingue, 16.

Ephialtes choliba, 66.

Erne, the, 47.

Essex Institute, 23.

Europe, 11, 19, 39, 45, 47, 48, 71, 72, 81, 106.

European Sea-Eagle, 47.

Exploring Expedition, U. S. Vincennes, 42, 86.

Fabricius, 11.

Falco jEsalon, 12, 13.

" albicilla, 47.

" anatum, 8, 10.

" aquilinus, 21.

" atricapillus, 17.

" borcalis, 21.

" butco, 24, 26.

" butcoides, 28.

" canadensis, 45.



INDEX. 123

Faico candicans, 11.

" carol inensis, 53.

" cheriway, 58.

" chrysaetos, 45.

" cinereus, 11.

" cinnamominus, 16.

" columbarius, 12.

" cooperii, 20.

" cyaneus, 42.

" dispar, 40.

" dominicensis, 16.

" dubius, 18.

" europogistus, 42.

" femoralis, 14.

" fulvus, 45.

" furcatus, 38.

" fusca, 11.

" fascus, 18.

" gracilis, 16.

" gyrfalco, 11.

" haliffitus, 53.

" harrisii, 60.

" hudsonicus, 42.

" hyemalis, 28.

" intermixtus, 12.

" isabellinus, 16.

" islandicus, 11.

" jamaicensis, 21.

" labradora, 11.

" lagopus, 34, 36.

" latissimus, 31.

" leucoceplialus, 48.

" leverianus, 21.

" lineatus, 28.

" melaiiBBtos, 47.

melanogenys, 8.

melanopterus, 40.

mississippiensis, 41.

niger, 34.

nigriceps, 8.

novse-terrffi, 34.

ophiophagus, 41.

ossifraga, 47.

ossifragus, 48.

palumbarius, 17.

pennsylvanicus, 18, 31.

peregrinus, 8, 9, 10.

plancus, 58.

plumbeus, 41.

pygargus, 48.

regalis, 17.

sacer, 11.

sancti-johannis, 34.

it

Falco spadiceus, 34.

" sparverius, 16.

" Stanley ii, 20.

" temerarius, 12.

" tharus, 58.

" uliginosus, 42.

" unicinctus, 60.

" vclox, 18.

" wilscmii, 31.

Falcon, American Peregrine, 8.

Blue-backed, 8.

" de Monte, 31.

Greenland, 11.

" Haggard, 8.

Iceland, 11.

Little, 16.

" Little Rusty-crowned, 16.

" Rough-legged, 34, 35, 36.

" Spotted, 8.

Winter, 28.

Falconida;, 8, 22, 27, 36.

Falconinffi, 8.

Falkland Islands, 3.

Fish-hawk, 12, 53, 54, 55, 57, 58.

" American, 54.

Fishing Hawk, 53.

Fish-tailed Hawk, 53.

Fissirostres, 82.

Fleming's British Animals, 47.

Florida, 22, 29, 31, 32, 40, 43, 49, 53, 59, 82, 83,

85, 107.

Flume House, 46.

Forster, 11, 62, 68.

Fort Atkinson, Wis., 49.

Fort Chippewyan, 92, 95.

Fort Edward, 115.

Fort Enterprise, 95, 97.

Fort Good Hope, 92.

Fort Norman, 101.

Fort Webster, 32.

Fort Vancouver, 69.

Fowler, Augustus, 23.

Fowler, S. P., 24.

Franconia, N. H., 46.

Franklin, Sir John, 95, 97.

Fremont, Colonel, 114.

Fulvous Swallow, 94.

Fur country, 1 10.

Gairdner, 79.

Gallinazo, 4.

Galveston, Texas, 3, 5, 6, 42, 43.

Ganibel, 2, 5, 9, 14, 16, 17, 19, 20, 22, 29, 37, 39,



124 NORTH AMERICAN OOLOGY. PART I.

40, 12, 49, 50, 53, 62, 64, 66, 67, 69, 74, 75,

76,97, 101.

Gavilan Coli-rojo, 21.

Gay, Fauna Cliilena, 14, 40, 58, 60.

Georgia, 38, 40, 82, 87, 114.

Germany, 81.

Gilliss, Lieutenant J. M., 5, 14, 16, 40, 41, 62, 69,

76.

Giaucidium gnoma, 79.

" infuscatum, 79.

Gmelin, Syst. Nat, 4, 11, 16, 18,21,28,34,36,

42, 45, 48, 53, 64, 65, 67, 71, 72, 74, 80, 82,

90,91, 103, 105, 110, 111.

Golden Eagle, 45, 46, 49.

Golondrina Bifurcata, 91.

" llibariega, 105.

Verdosa, 100.

Goshawk, 17.

" American, 17.

Gosse, 1, 3, 8, 14, 19, 20, 21, 22, 29, 31, 39, 40,

53, 63, 87, 89, 94, 101.

Gould's Birds of Australia, 8, 57.

" Birds of Europe, 36, 38, 47, 71, 72.

Grakle, Purple, 55.

Grand Menan, 13, 100.

Gray Sea-Eagle, 47.

Gray's Genera, 6, 37.

Great American Purple Swift, 103.

" Bear Lake, 1 14.

" Britain, 81.

" Carolina Goat-Sucker, 82.

" Cinereous Owl, 71.

" Eagle Hawk, 41.

Great-footed Hawk, 8, 10.

Great Gray Owl, 71.

" Horned Owl, 64.

" Pine Forest, 18, 70.

" SaltLake, 25, 110.

-

" Screech-Owl, 64.

" Slave Lake, 73.

" White Owl, 79.

Green and Blue Swallow, 100.

Greenland, 10-12, 47, 48, 65, 68, 69, 71, 80, 101,

116.

Greenland Falcon, 11.

Gregg, Maxcy, 114.

Gulf of Mexico, 2, 38, 48, 49, 89.

Gulf of St. Lawrence, 19.

Gundlach, Dr., 3, 8, 14, 16, 19, 20, 22, 29, 31, 39,

40, 42, 53, 69, 89, 94, 101, 104, 106.

Gyrfalcon, American, 11.

Haggard Falcon, 8.

Haldeman, Professor, 9.

Half-moon Lake, 49.

Halia3tus albicilla, 46, 47, 116.

" grcenlandicus, 47, 116.

" leucocephalus, 48, 116.

" pelagicus, 115.

" washingtonii, 116.

HalcyonidsB, 110.

Halifax, N. S., 56.

Hall, Dr., 66, 85, 89.

Harpagus bidentatus, 14.

Harper's Ferry, 9.

Harris, Edward, 60, 103, 105, 110.

Harris's Buzzard, 60.

Hawk, American Brown, 18.

" Ash-colored, 17.

" Black, 32.

" Black-cap, 17.

" Broad-winged, 31.

" Chicken, 18, 28.

" Cooper's, 20.

" Duck, 8.

" Great Eagle, 21.

" Great-footed, 8.

" Hen, 20, 21, 28.

" Little, 16.

" Little Corporal, 12.

" Marsh, 42, 115.

" Pigeon, 12, 13.

" Red-shouldered, 28.

" Red-tailed, 21, 26.

" Sharp-shinned, 13, 14, 18.

" Slate-colored, 18.

" Sparrow, 16.

" Stanley, 20.

" Swallow-tailed, 38, 114.

" Western Red-tailed, 26.

" White-breasted, 21.

" Winter, 28.

Hawk Owl, 80,81.

Hayti, 2.

Hearne, Mr., 53.

Hebrides, 48.

Heermann, Dr. A. L., 14, 19, 20, 22, 24, 25, 33,

37, 38, 39, 40, 45, 52, 53, 61, 62, 66, 67, 69,

76, 79, 89, 97, 101, 107, 114, 115, 116.

Henderson, Ky, 19, 96.

Henry, Dr. T. Charlton, 32, 42, 45.

Hewitson's British Oology, 12, 46, 54.

Hibou asio, 65.

Hierofalco islandicus, 11, 12.

" sacer, 11.

Highlands of Scotland, 57.



INDEX. 125

Hill, Richard, 2, 39, 53.

Hingham, 97.

Hirondelle bleu de la Caroline, 103.

" de Rivage, 105.

HirundinidcB, 91.

Hirundo americana, 91.

" bicolor, iqO.

" carolinensis, 108.

" cerdo, 108.

" cinerea, 105.

" coerulea, 103.

" cyanopyrrha, 91.

" erythrogaster, 91.

" fulva, 94.

" horreorum, 91.

" leucogaster, 100.

" ludoviciana, 103.

lunifrons, 92, 94, 102.

opifex, 94.

" pelasgia, 108.

" purpurea, 103.

" respublicana, 94.

" riparia, 105.

rufa, 91, 102.

" rustica, 91.

" serripennis, 106.

" thalassina, 102.

" versicolor, 103.

" violacea, 103.

" viridis, 100.

Holden, E. S., 66.

Holland, 80.

Hollbcill, Professor, 69.

Hopkins, Archibald, 17, 31.

Hopkins, Professor William, 72.

House Martin, 103.

Hoy, Dr., 31, 48, 64, 73, 74.

Hudson's Bay, 11, 13, IG, 18, 42,

87.

Hudson River, 45, 46, 54.

Hutchins, 13, 67, 73.

Hypotriorchis columbarius, 12, 13.

" feraoralis, 14, 15, 113.

Iceland, 11, 12,48,71,80.

Iceland Falcon, 11.

Ictinia mississippiensis, 4.

" plumbea, 41.

Illinois, 2, 5.

Indian Territory, 41, 66, 72, 82, 87,

104, 109.

Insessores, 82.

Ispida ludoviciana, 110.

Jacquin, 58.

Jaffrey, N. H., 97.

Jamaica, 2, 3, 8, 13, 14', 19, 20, 22, 29, 31, 39, 40,

49, 63, 89, 92, 101.

James River, 82.

Japan Islands, 116.

Jardine, Sir William, 8, 29, 54, 70.

Jardine and Selby, 17.

Jenyn's British Vertebrate Animals, 47.

Jerfalcon, American, 11.

Kansas, 75, 87.

Kennebec River, 44.

Kennedy, Dr., 37.

Kennicott, Robert, 2, 68.

Kentucky, 43, 74, 80.

Kern, E. M., 37.

King, Captain, 16.

Kingfisher, Belted, 110, 111.

" Texan Green, 111.

Kite, Mississippi, 41.

Kollock, Dr. C, 3, 6, 39, 82.

Kreutzfeldt, Mr., 27.

Krider, John, 19, 20, 25, 32, 35, 38, 43, 56.

Kumlien, 39.

Labrador, 10, 11, 13, 34, 36, 37, 53, 108, 110.

La Chouette du Canada, 72.

Lagostomus trichodactylus, 77.

Lake, N. Y., 115.

Lake Baikal, 48.

" Champlain, 96.

" Huron, 85.

" Memphremagog, 81, 96.

" Superior, 49, 71, 92.

Lapland, 71.

La Plata, 59, 78.

53, 70, 71, Las Vacas River, 76.

Latham, 1, 74, 79.

Lawrence, George N., 66, 90, 111.

Le Chat-Huant du Canada, 80.

Le Grand Hibou d'Amerique, 64.

Lembeye, 3, 8, 14, 16, 19, 20, 21, 22, 31, 39, 40,

42, 69, 82, 84, 85, 87, 89, 91, 92, 100, 101,

104, 105, 106, 110.

Le Milan de Caroline, 38.

L'Epervier de la Caroline, 12.

Le Pygargue a Tete Blanche, 48.

Lesson, 17, 67, 80.

92, 97, 101> Lewis and Clarke, 3, 4.

Lichtenstein, 37.

Linnffius, 1, 12, 16, 38, 42, 45, 47, 64, 65, 79, 80,

103, 105, 108, 110.



126 NORTH AMERICAN OOLOGY. PART I.

Little Cat-Owl, 65.

" Colorado River, 86.

" Columbian Owl, 79.

" Corporal Hawk, 12.

" Falcon, 16.

" Hawk, 16.

" Hawk-Owl, 80.

" Owl, 65, 74, 80.

" Rusty-crowned Falcon, 16.

" Screech-Owl, 65.

London, 57.

Long, ]\Iajor, 41, 75, 95, 97.

Long-eared Owl, 67.

Long Island, 53.

Louisiana, 4, 31, 39, 40, 42, 43, 52, 59, 60, 63, 66,

72, 74, 103, 107.

Louisville, Ky., 19.

Loxia americana, 52.

McCall, Colonel, 19, 82, 89, 92, 97.

McCall's Mottled Owl, 66.

McCown, Captain, 90.

McCullock, 74.

Mackenzie's River, 9, 95, 101, 105, 106.

Macleay, 16.

Magellan Straits, 8, 16.

Maine, 13, 14, 16, 17, 46, 49, 50, 54, 55, 73, 95, 97,

115.

Marsh Hawk, 42, 115.

Martin, 100, 103.

" Purple, 96, 100, 101, 103, 104.

" White, 100.

Martin Pescador, 110.

Maryland, 5, 16,20,31, 116.

Massachusetts, 17, 19, 20, 28, 30, 31, 42, 71, 73,

85, 97, 104.

Matamoras, 59, 60, 86, 90.

Mendoza, 77.

Mexican Eagle-, 58.

Me.xico, 4, 16, 18, 19, 31, 40, 59, 60, 61, 87, 89,

90, 111.

Middlebury, Vt., 31.

Middle States, 20, 28, 65, 85, 100, 103.

Milton, Mass., 30.

Milvinse, 38.

Milvus leucuTus, 40.

Mimbres, New Mexico, 102.

Minnesota, 38, 42, 66.

Mississippi, 22, 40, 59, 60, 82.

" Kite, 41.

River, 5, 28, 38, 41, 42, 50, 85, 87, 89

94, 97.

Missouri, 107.

Missouri River, 42, 110.

Molina, 2, 58.

Montagu, Orn. Diet., 47.

Montevideo, 76.

Montreal, 66.

" Nat. Hist. Soc, 33.

Morphnus unicinctus, 60.

Mottled Owl, 65.

Mudie, 47.

Mud Swallow, 94.

Mulberry River, 102.

Miiller, 58.

Musignano, Prince of, 54.

Muskegot, 72.

Musquito Hawk, 87.

Nahant, 92.

Nantucket, 72.

Natchez, 41.

Nauclerus furcatus, 38, 114.

Nebraska, 16, 75, 87.

New Brunswick, 17, 87.

New Caledonia, 74.

New England States, 22, 31, 50, 65, 74, 84, 85, 96.

Newfoundland, 8.

New Hampshire, 46, 96, 97.

New Jersey, 1, 2, 3, 4, 19, 20, 30, 31, 32, 35, 38,

43, 54, 56, 60, 65, 67, 68, 81, 85, 87, 95.

New Mexico, 14, 19, 20, 31, 32, 37, 40, 42, 45, 59,

62, 63, 75, 82, 87, 89, 90, 92, 97, 101, 109,

111.

Newport, Ky., 96.

New York, 46, 95.

Niagara Falls, 9, 72.

" River, 18.

Nicteiuinse, 79.

Night-Hawk, 84, 87, 88, 90, 109.

Nisus malfini, 18.

Norfolk, Ya., 5.

North America, 2, 4, 8, 11, 13, 14, 16, 18, 22, 28,

34, 37, 42, 45, 48, 53, 62, 64, 65, 72, 73, 74,

75, 78, 80, 89, 92, 101, 106, 108, 110.

North Carolina, 4, 5, 38, 114.

Northern Asia, 71.

" Buzzard, 24.

" Europe, 80.

" Mexico, 66.

" New York, 17.

Ohio, 74.

Sea-Eagle, 115.

States, 108, 111.

Northwest Territory, 16.

Norway, 12, 47, 48, 80.



INDEX. 127

Nova Scotia, 2, 17, 18, 29, 37, 54, 73, 74.

Nuttall, Thomas, 14, 19, 22, 27, 28, 38, 40, 66, 78,

100, 102.

Nuttall's Manual, 1, 4, 6, 8, 11, 12, 16, 17, 18, 21,

26, 28, 31, 38, 40, 41, 42, 45, 53, 62, 64, 65,

67, 68, 71, 72, 74, 75, 80, 82, 84, 87, 91, 98,

100, 103, 105, 108, 110.

Nuttall's Whip-poor-will, 86.

Nyctale acadica, 74.

" richardsoni, 73.

Nyctea Candida, 79.

" nivea, 79.

Nyssa multiflora, 20.

Ocmulgee River, 114.

Oconee River, 114.

Oedman, 58.

Ohio, 2, 5, 17, 20, 66, 80.

" River, 19, 38, 95, 96.

Oology, British, 54.

Ord, 3, 6, 9.

Oregon Territory, 4, 29, 34, 37, 42, 45, 49, 53, 66,

67, 69, 71, 73, 74, 75, 86, 87, 89, 92, 97,

101, 104.

Orkney Islands, 47, 48, 70.

Osprey, 53.

" European, 12, 54, 57, 58.

Otus americanus, 67.

" brachyotus, 68.

" vulgaris, 67.

" wilsonianus, 67, 68.

Owl, Acadian, 74.

" American, 67.

" American Barn, 62.

" American Short-eared, 68.

" Barred, 72.

" Burrowing, 75.

" Cassin's Short-eared, 68.

" Cat, 64.

" Cinereous, 71.

" Great Cinereous, 71.

" Great Gray, 71.

" Great Horned, 64.

" Great Screech, 64.

" Great White, 79.

" Hawk, 80.

" Little, 74.

" Little Cat, 65.

" Little Columbian, 79.

" Little Hawk, 80, 81.

" Little Screech, 65.

" Long-eared, 67.

« McCall's Mottled, 66.

Owl, Mottled, 67.

" Pigmy, 79.

" Prairie, 67.

" Red, 65.

" Richardson's, 73.

" Saw-Whet, 74.

" Screech, 65.

" Short-eared, 68.

" Snow, 79.

" Snowy, 79.

" Tengmalm's, 73.

" Virginian, 64.

" Western IMottled, 66.

" White, 62.

" W'hooting, 72.

Pacific coast, 2, 5,-7, 13, 17, 22, 25, 31, 33, 42, 50,

59, 62, 64, 67, 71, 72, 73, 87, 89, 97, 101,

105, 106, 109, HI.

Paine, Charles S., 21, 99.

Pallas, 45, 71, 80, 115.

Pampas, 15, 75, 76, 77, 78, 113.

Pandion americanus, 53.

" carolinensis, 53.

" halifEtus, 53.

" leucocephalus, 54.

Parana River, 76.

Parauque, 86, 90.

Paris, 6.

Passenger Pigeon, 9.

Patagonia, 3, 5, 14, 16, 59.

Peale's Museum, 65.

Pease, 16, 19.

Peesquaw, 87.

Pennant's British Zoology, 47, 103.

Pennsylvania, 17, 18, 19, 31, .32, 38, 62, 67, 69,

96, 105.

Peru, 5, 16,39,61.

Petaluma, 28, 32, 33, 69.

Petersburg, Va., 82.

Peuco, 60.

Philadelphia, 32, 45, 65, 67.

Philadelphia Academy, 57, 115.

Pigeon-Hawk, 12-14.

Pigmy Owl, 79.

Piramidig, 87.

Pisk, 87.

Point Lake, 95, 97.

Polyborus brasiliensis, 58.

" tharus, 56, 58.

" ta?niurus, 60.

" vulgaris, 58.

Polypodium vulgare, 58.



128 NORTH AMERICAN ()(JLOGY. PART I.

Pope, Captain, 42.

Port Desire, 14.

Port Famine, 16.

Potomac, 20.

Prairie Dog, 75.

" Owl, 67.

Progne chalybea, 104.

" purpurea, 103.

Puget's Sound, 17.

Purple Grakle, 55.

" Martin, 96, 100, 101, 103, 104.

" Swift, 103.

Qua Bird, 67.

Quiscalus purpureas, 55.

Eandolph, Vt., 21, 97, 99.

Raptores, 1.

Red Owl, 65.

Red-shouldered Hawk, 28.

Red-tailed Hawk, 21, 26.

Red-winged Buzzard, 60.

Hawk, 60.

Eennie, 58, 105.

Republican Swallow, 94.

Retzius, 71.

Richardson, Sir John, 2, 9, 11, 14, 16, 17, 18,21,

25, 29, 34, 42, 43, 45, 49, 52, 53, 64, 65, 67,

69, 70, 71, 72, 73, 74, 80, 85, 92, 95, 101,

103, 105, 106, 109, 110.

Richardson and Swainson, 1, 4, 8, 11, 12, 13, 16,

17, 18, 21, 24, 26, 36, 42, 45, 48, 64, 68, 71,

73, 74, 80, 81, 84, 87, 91, 94, 100, 103, 105,

110.

Richardson's Owl, 73.

Richmond, Va., 82.

Ring-tail Eagle, 45.

Rio Grande, 5, 6, 49, 59, 111.

Rio Negro, 5.

Rivoli Collection, 89.

Rock River, Illinois, 99.

Rocky Mountains, 4, 7, 25, 27, 75, 86, 97, 114.

Rocky Mountain Swallow, 94, 109.

Rosario, 76.

Rough-legged Buzzard, 34.

" Falcon, 34, 35, 36.

Hawk, 34, 36.

Rough-winged Swallow, 105, 106.

Royal Eagle, 45.

Russia, 47, 48.

Russian America, 97, 101, 115.

Sabine, Captain, 11, 100, 103.

Sacramento, 64, 66.

St. Anthony's Falls, 38.

St. Clair Lake, 2.

St. John, Charles, 57.

St. Lawrence, 101.

Salem, Mass., 23, 65.

" Nat. Hist. Soc, 23.

Saline, Arkansas, 25.

Samuels, Emanuel, 28, 30, 32, 33, 69, 97.

Sand Martin, 101, 105, 106.

" Swallow, 105.

Sandwich, Canada, 2.

Sandwich Islands, 69.

San Francisco, 20.

San Francisco Mountain, 86.

San Juan, 76, 77, 78, 113.

San Juan River, 78.

San Luis, 76.

Santa Cruz, 79.

Santiago, 5.

Sarcoramphus gryphus, 7.

Sashun-peeshew, 103.

Saskatchewan, 2, 16, 34, 42, 67.

Savannah, 5.

Saw-Whet, 74.

Say, Thomas, 2, 41, 75, 94.

Schott, Mr., 64, 66.

Scops asio, 65.

" m'callii, 66.

Scotland, 46, 47, 57.

Scowrie, 57.

Screech-Owl, 66.

Sea-Eagle, 47, 116.

" Cinereous, 47.

" European, 47.

Gray, 47.

" Northern, 115.

Selby, 47, 48.

Sharp-shinned Hawk, 13, 14, 18.

Shaw, Nat. Misc. and Gen. Zool., 6, 71.

Shee-shee-winae-paeshoo, 105.

Shetland Islands, 47, 48, 80.

Shoalwater Bay, 17.

Short-eared Owl, 68.

Siberia, 48.

Sitgreaves, Captain, 41, 82, 85, 92.

Slate-colored Hawk, 18.

Slave River, 95.

Sloane, 1.

Smithsonian Institution, 32, 59, 61, 65, 69, 73,

111.

Snow Owl, 79.

Snowy Owl, 79.



INDEX. 12^

South America, 2, 5, 13, 15, 16, 31, 39, 40, 41, 59,

68,69,75,76,77, 111, 113.

South Carolina, 4, 20, 29, 38, 40, 41, 62, 80, 87, 1 14.

South Pass, 114.

Southern Cahfornia, 97, 101, 111.

Southern States, 22, 38, 39, 40, 41, 49, 65, 70, 72,

Sparrow-Hawk, 16, 49. [85, 104, 110.

Sparvius lineatus, 18.

" platypterus, 31.

Spermophikis beecheyi, 76.

Spine-tail, American, 108.

Spotted Falcon, 8.

Staked Plains, 25.

Stanley Hawk, 19.

Stansbury, Captain, 1 10.

Steilacoom, 17.

Stellar, 115.

Stephens, 82, 101.

Storer, Dr. H. R., 19, 20, 36, 43.

Storer, F. H., 36.

Straits of Magellan, 69.

Strigiceps uliginosus, 42.

Strigidae, 62.

Striginse, 62.

Strix acadiensis, 74.

" acadica, 74.

" acclamator, 72.

" americana, 62, 67.

" asio, 65.

" barbata, 71.

" borealis, 80.

" brachyotus, 68.

" Candida, 79.

" chichictli, 72.

" cinerea, 71.

" crucigera, 66.

" cunicularia, 75.

" doliata, 80.

" erminea, 79.

" fernandica, 72.

" flammea, 62, 63.

" fuliginosa, 71.

" funerea, 80.

" furcata, 62.

" hudsonica, 80.

" hypugcea, 75.

" infuscata, 79.

" lapponica, 71.

" nsevia, 65.

" nebulosa, 72.

" nivea, 79.

" nyctea, 79.

" otus, 67.

" passerina, 74.

n

Strix passerinoides, 79.

" peregrinator, 67.

« perlata, 62.

" pratincola, 62.

" pythaules, 64.

" scandiaca, 64.

" tengmalmi, 73.

" uluia, 80.

" uralensis, 80.

" varius, 72.

" virginianus, 64.

Sturnella mililaris, 114.

Suckley, Dr., 17, 19, 27, 42, 79.

Surnia cunicularia, 75.

" funerea, 80.

" nyctea, 79.

" ulula, 80.

Susquehanna, 9.

Svvainson, 2, 16, 26, 27, 64, 102.

Swainson's Buzzard, 24, 26, 27.

Swallow, Aculeated, 108.

" American, 91.

" American Barn, 91, 92.

Bank, 105, 106, 107.

Barn, 91, 93, 100, 101.

Chimney, 91, 108.

Cliff, 93, 94, 97, 98, 102, 108.

Eave, 94, 96.

" Fulvous, 94.

" Green and Blue, 100.

Mud, 94.

" Republican, 94.

" Rocky Mountain, 94.

" Rough-winged, 105, 106.

Sand, 105.

Stump, 100.

White-bellied, 96, 100, 104.

" White-fronted, 94.

" White-nosed, 94.

Wood, 100.

" Violet-Green, 102.

Swallows' Cave, 92.

Swallow-tailed Hawk, 38, 114.

Swampscott, Mass., 5.

Sweden, 48, 58, 80.

Sweet-Water, 114.

Swift, 96.

" American, 108.

" Chimney, 108.

" Great American Purple, 103.

Switzerland, 35, 37, 48.

Syrninos, 71.

Syrnium cincreum, 71.

" nebulosum, 72.



130 NOKTH AMERICAN OOLOGY. PART I.

Tamaulipas, 4, 42, 65, 66.

Taylor, A. S., 113.

Tejolote, 66.

" Grande, 64.

Temminck, PI. Col., 6, 14, 40, 47, 48, 54, 60, 65,
" Manuel d'OrnithoIogie, 105. [71, 79.

Tengmalm's Owl^ 73.

Terra del Fuego, 3.

Texan Green Kingfisher, 111.

Texas, 5, 20, 25, 27, 31, 39, 40, 41, 42, 52, 53, 59,

60, 62, 64, 66, 72, 75, 82, 86, 87, 90, 92, 97,

101, 104, 109, 110, 111.

Thompson, Rev. Zadoc, 29, 30, 97.

Thrush, Common Brown, 52.

Tinnunculus sparverius, 16.

Titmouse, Black-capped, 52.

Totache, 58, 59.

Townsend, Dr., 7, 22, 27, 34, 42, 45, 49, 67, 71,

73, 74, 75, 79, 89, 92, 97, 101, 102, 104, 110.

Traro, 58, 59.

Travesia, 76,77, 113.

Trinidad, 2.

Tristram, Rev. H. B., 57.

Trowbridge, Lieutenant, 20.

Trudeau, Dr. James, 6, 10, 11, 25, 33, 34, 39, 42,

Tschudi, 60. [43, 45, 52, 63, 71, 73, 79.

Turkey Buzzard, 1, 2, 3, 5.

Two Islands, 13.

Ulula nebulosa, 72.

" tengmalmi, 73.

United States, 9, 11, 17, 20, 29, 34, 37, 40, 42, 49,

Upper Canada, 2. [104, 105.

Upper Missouri, 105.

Utah, 42, 75, 110.

Vautour du Bresil, 1.

Vermont, 20, 29, 30, 31, 32, 46, 81, 94, 97.

Vieillot, 4, 18, 21, 31, 34, 39, 40, 41, 53, 58, 64, 65,

82, 84, 87, 94, 95, 97, 103, 105, 108, 110, 111.

Vigors, 38.

Virginia, 20, 31, 107, 108, 114.

Vultur atratus, 4.

" aura, 6.

" albicilla, 47.

" californianus, 6.

" columbianus, 6.

" jota, 4.

" urubu, 4.

Vulturidce, 1.

Vulture, Californian, 6, 7, 113.

" Carrion, 1.

Black, 3.

" .Tohn Crow, 1.

Turkey, 1.

Wagler, 79, 84.

Waher, H, F, 46, 47, 57.

Ward, Mr., 40.

Washington Eagle, 116.

Washington Territory, 2, 7, 20, 27, 37, 49, 67, 79, 87.

Webb, Dr. Thomas H., 102.

Western Buzzard, 26.

" Louisiana, 25.

" Mottled Owl, 66.

" Peregrine, 8.

Red-tail Hawk, 26, 27.

" States, 46.

West India Islands, 2, 59, 101.

West Point, 54.

Whipple, Lieutenant, 42.

White-bellied Swallow, 96, 97, 101, 104.

White-fronted Swallow, 94.

Whitehall, N. Y., 96, 97.

White-headed Eagle, 48, 49, 52, 116.

White Martin, 100.

White Mountains, 96.

White-nosed Swallow, 94.

White Owl, 62, 79.

White-tailed Eagle, 47.

White-tailed Hawk, 40.

White-throated Buzzard, 26.

Whip-poor-will, 83, 84.

Nuttall's, 86.

Whooting Owl, 72.

Williamstown, Mass., 17, 31.

Willis, John R., 18.

Wilmington, N. C, 5.

Wilson, Alexander, 4, 19, 41, 55, 64, 67, 68, 72,

74, 92, 93, 100.

Wilson's Ornithology, 1,4,8, 12, 16, 17, 18, 21,28,

31, 34, 36, 38, 41, 42, 45, 48, 53, 62, 65, 67,

68, 72, 74, 79, 80, 82, 84, 87, 91, 97, 103,

105, 108, 110.

Winter Falcon, or Hawk, 28.

Winthrop, Me., 96.

Wisconsin, 13, 31, 38, 73, 74.

Woodhousc, Dr., 39, 42, 49, 53, 62, 64, 66, 70, 72,

76, 82, 85, 86, 89, 92, 97, 101, 104, 109.

Wood Swallow, 97.

Wren, 100.

Wurtemberg, 48.

Yarrell, 12, 47, 54, 69.

Yellowstone River, 25, 103, 105, 110.

Yorkshire, Eng., 39.

Zoologist, Newman's, 113.

Zostera 4narina, 54.

Zuni River, 37, 39, 41, 49, 53, 62, 66, 70, 82, 85,

Zurich, 48. [86, 97.



EXPLANATION OF PLATES.



132



OOLOGY OF NORTH AMERICA .

PI I.

- "^.e





OOLOGY OF NORTH AMERICA PL 11,

OBk. ^

16





OOI.OaY" OF NORTH AMERICA. PI ill

W.

'A • '.'..• , . •,'.

; *

\

»««"t

-'-ifr

0^.

OUo Xnirscjt <i«l.
Bowsn 9t Co Ii\]i PliiUa

22. HTPOTRIORCHIS FEMORALIS.

83, e*. ACCIPITER FUSCUS.

66. BUTEO LINEATUS.

86 ARCHIBUTEO FERRUGINEUS.

87. BUTEO INSIGNATUS. 3136. CIRCUS HUDSONICUS.

96. ARCHIBUTEO S ANCTI - JO HAN NI 3. 33. 9-t. PANDION CAROLINENSIS .

29. ARCHIBUTEO LAOOPU'S. 35. HYP OTRIORCHIS COLUMBARIIIS .

30. BTJTEO SWAINS Nil .





OOi.OOYOf NORTH AMERICA. PUV.

Otic Kiiirsch lei Bovran et Co IitK PkiUl

36. CTRCUS HUDSONICUS, ^B

37 HAUAETUS T.E U C OCEPHALUS. *3

36 STRIX PRATINCOIA 4*

39 S-JBO VIROINIANUS 45

40 SCOPS ASIO 4«

41 SCOPS MC CALl-Il , 47

OTUS WILSONiANUS

BRACHYOTUS CASSINIl

STRNIUM NEBUI.OSUM
NTfCTALE ACADICA .

ATHENE IIYPUGOE/-

HIRUNDO BTCOI.OR

8. PHOONE PURPUREA
•» COTYLfc 5IPARIA

50. „ SERRIPENNIS
51 ACANTHYLIS PELASOIUS
b£ ALCEDO ALCYON
5? „ AMERICANA





OOLOGY OF NORTH AM

E

RICA ^

"Sr:-,

.^.-^l^.^g?

/*.-,

a«««MW^

PIV

•?-«

c^-

>:;

^*

57.

»T. »

Otto Knirsch del liowen 8c Co tuhPhilai

i-i. ACCifii'iiR JL'SCUS

55 „ . COOPEBI.

56, ANTROSTOMUS CAR01INEN3I3

57. ANTROSTOMUS VOCIFERUS. 63, 6*. 65, 66, 67. HIRUNDORUFA.
58 „ NUTTALf.II. 66.69.70.71.72,73. „ . . LVNIFRONS.
SIS. 60, 61. CHORDEILES VIRGINIANUS. 74-. „. THAIASSINA.

62.
. . „ . . TEXENSIS.







^^^^^^'i^'-"^'-

iiint.in Col.bySiebeniKo^p WasbiD^toriDC

<il;il ccliiisc i.r ihc Suii.7''' Scpti'iiilici- If-iaH.Jis sc<Mi liy 1 ,1 rll'. ( nlliss, ueal- (Jlmos. IVlu .



SMITHSONIAN CONTRIBUTIONS TO KNOWLEDGE.

AN ACCOUNT

TOTAL ECLIPSE OF THE SUN

SEPTEMBER 7, 1858, AS OBSERVED NEAR OLMOS, PERU.

BT

LIEUT. J. M. GILLISS.

[accepted for publication, januabt, 1850.]



COMMISSION

TO WHICH THIS MEMOIR HAS BEEN REFERRED.

Prof. J. S. Hubbard,

J, H. Lane, Esq.

Joseph Henry,

Secretary S. I.

COLLINS, PKINTEK
PHILADELPHIA.



CONTENTS.

The Journey to Olmos .....
The Station .......
The Eclipse .......
Observations by Mr. C. H. Raymond

Observations of the French OFncERS

Translation op Note from M. Pinelais, French Navy

Acknowledgments ......
Meteorological Observations ....
Computation of the Total Solar Eclipse observed near Olmos, Peru, September 7, 1858

By F. G. Hesse, Asst. U. S. Ast. Exped. .....

1

5

1

11

11

12

13

14

15





AN ACCOUNT OF THE TOTAL ECLIPSE OE THE SUN,

ON SEPTEMBER 7, 1858, AS OBSERVED NEAR OLMOS, PERU.

THE JOURNEY TO OLMOS.

An announcement having been made that observers would leave England, and

probably France also, for the purpose of observing, in Brazil, the total eclipse of

the sun, which would take place on the 7th September, 1858, as no one was

mentioned who contemplated visiting the rainless region on the west coast of

South America, for that object, on the 8th June last I addressed a letter to Professor

Joseph Henry, Secretary of the Smithsonian Institution, offering to undertake the

journey, if no astronomer more competent to the task to be accomplished should

volunteer his services.

Through the zeal for the advancement of science which has marked the admi-

nistration of the affairs of this Institution under that eminent physicist, the propo-

sition was promptly accepted, and arrangements for departure from the U. States

were speedily made.

Prof A. D. Bache, Superintendent of the U. S. Coast Survey, very liberally con-

tributed the necessary instruments for accurate determination of the geographical

position and time at the station which might be selected, and a tent for our

shelter at night; Commander M. F. Maury, Superintendent of the U. S. Naval

Observatory, furnished two excellent pocket chronometers ; and Mr. Henry Fitz,

of New York, who had made the object-glass for the equatorial of the U. S. Naval

Astronomical Expedition, with great liberality specially completed and loaned

a 4i inches achromatic telescope, mounted on an equatorial stand, suitable for all

latitudes.

Accompanied by a young friend from New York—Mr. C. H. Eaymond—I left

that city on the 5th of August for Payta, in Peru ; and traversing the isthmus of

Panama on the 14th, we reached Payta on the morning of the 21st of the same

month.

On landing at the latter place, most unfavorable accounts were given me of the

condition of the atmosphere near the coast, about the hour of sunrise; and the

contradictory opinions concerning that of the interior at the same period of the

day—more especially at that season of the year—were very discouraging. All

were agreed, however, that a land journey from Payta to a point on or near the

Andes, which Avould be traversed by the central line of the moon's shadow, must be

1
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attended by many privations and great exposure and fatigue. On the other hand,

the commander of the steamer on which I had come to Payta, warned me of the

risks of landing with instruments through the heavy surf at Lambayeque,^ and of

the possibility that he might be obHged to leave me on board of one of the trading

vessels anchored in the roadstead, where many days might be passed before a safe

opportunity would occur for disembarking. Weighing all the circumstances, I

concluded to remain at Payta, and be governed by the information and experience

which a brief residence there would enable me to obtain.

On the same day, through Capt. d'Aignan, of the steamer of war Megere, I

received a message from the admiral of the French fleet in the Pacific, most

courteously offering to convey me in the Megere to any point on the coast, or to

facilitate, in any other manner in his power the observations which were the object

of my journey. His interest for the advancement of astronomical science was also

shown in 1850, when he detailed M. Kutczycki for observation of the total eclipse

which took place on the 7th August of that year, and his considerate offer on this

occasion was gratefully appreciated. As it was most desirable to increase the

number of stations and observers, Capt. d'Aignan received instructions to remain

at Payta, and carry out the arrangements Avhich might subsequently appear to

promise the best results.

During the following eight days there was only one when the sky was clear to

the eastward at sunrise. Cirrus clouds formed before daylight, and continued to

obscure nearly the whole heavens imtil between 9 and 10 o'clock A. M. About

these hours the southerly wind usually commenced, and this, together witli the

increasing heat, apparently dissipated the clouds. Towards 3 or 4 o'clock P. M,
they formed again and continued until dark, often assuming a cirro-cumulo or

cumulo form. From that time, also, the strength of the wind gradually decreased,

and there were variable airs from the sea throughout the night, which was usually

clear and the stars brilliant. It is to be presumed that clear nights preponderate,

for the populace have a distich

—

" La luna de Payta,

Y el sol de Colan"

(The moon of Payta,

And the sun of Colan) ;'

and the inference is legitimate, that the two places are respectively favored by the

brilliancy of the celestial bodies named.

The experience of eight days showing that the probabilities of a favorable

morning near the coast were against us, on the 28th I resolved to leave instruments

with Capt. d'Aignan and proceed to the interior, selecting there such station as from

the information to be acquired, might seem to promise the best results. And at an

' Lambayeque is 22 Peruvian leagues from Olmos, and the road between them is through a cultivated

valley offering resources the whole way. Dr. Moesta was prevented from landing there (by surf) until

5th September ; and could only reach Motupe, a village 5 leagues south of Olmos, and where he had a

cloudy morning on the "Tth.

= The name of an Indian village also near the sea, but a few leagues north of Payta.
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interview that day with this officer it was arranged that he should proceed with

the Megere to Punta de la Aguja, at the southern side of Sechura Bay, and some

60 miles south from Payta, where the central line of the shadow would first touch

the continent. M. de la Pinelais, one of the officers of the INIegere, was selected

by his commander to make the physical observations, and the zenith telescope and

a chronometer lent by Professor Bache were furnished him, after having fully

explained the mode of using the former during the eclipse.

Dispatching the Fitz telescope, with the essential smaller instruments, our tent,

and provisions on the same afternoon, in company with Mr. Raymond I left Payta

before daylight of the 29th, taking with me the barometers and pocket chrono-

meters. We reached Piura, a town of some 10,000 inhabitants, and 45 miles

distant from Payta, about 5 P. M. The country between the two places is a desert

of sand, which is so drifted by the strong daily Avinds that the mule paths are

obliterated almost as soon as made, and the traveller finds his way by the tall stakes

that have been planted and the skeletons of animals that have died on the road

from heat and thirst.

Letters of introduction to residents of Piura, most likely to afford reliable

information, had been kindly furnished to me, and expectations had been formed

that an officer of the Peruvian navy, thoroughly acquainted with the climate of

the Andes, and himself an amateur astronomer, would most cheerfully accompany

us. He was, unfortunately, absent, and the information derived from others, like

that imparted at Payta, was of so contradictory a character as only to have the

effect of discouraging.

Ascertaining from a recently published map that Olmos, a town within the outer

Andes range, would certainly be included by the limits of the moon's shadow, and,

possibly, be very near to its central line, preparations were made for a journey

tliither, and we departed from Piura before daylight on the morning of September

1st. Our train comprised myself, Mr. Raymond, two muleteers, one of whom was

guide, and eight animals, two of which carried provisions for their subsistence.

In order that a supply of water might be obtained for the animals at the end of

each day's journey, we took the direction of Vicuz, a cattle estate 50 miles E. N. E.

from Piura, and lying on both banks of the river of the latter name. At tliat time

the water of the river had ceased to flow 10 miles above the estate, though supplies

were still obtained by digging shallow cavities in the dry bed. That for our own

use—strongly impregnated with both nitre and lime—was carried by the muleteers

in calabashes.

The second day's journey was more fatiguing than that from Payta to Piura.

The country is all deep and loose sand on an undulating surface, and though there

are occasional isolated trees, as the wind is cut off in the hollows, the heat there is

most oppressive. We encamped after night, in a grove of majestic Algarrobos,

near the dry bed of the Piura.

Before daylight of 2d September we were in the saddle again. The distance be-

fore reaching water was nearly 60 miles in a S. S. E. direction, the character of the

country very similar to that between Piura and Vicuz, thougli with an increasing

number of dwarf trees as we gradually approached the foot of the Andes. Before
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nightfell we Avere travelling south, and quite near to the base of one of the outer

ranges. Here we found, both then and on the journey back, that the direction of

the wind Avas parallel with the mountains, and its force less than half Avhat we

experienced in crossing the plateau between Payta and Vicuz. Although it drives

clouds of a fine and almost impalpable sand along with it, and their volume

depends upon its velocity, at any diminution of the last the traveller instantly

suffers from a great apparent increase of temperature. On this day our guide lost

the track, and we were detained some hours whilst he was searching for it.

Our destination was Tortolitas—a name given to two or three scattered ranchos

near a small spring of very brackish water. A headache, unquenchable thirst, and

fever experienced during the last five hours of the journey thither, Avere attributed

to the exposure and fatigues of the day, nor Avas I undeceived until tAVo days after-

Avard, On arriving, Ave learned that as there Avas scarcely Avater to supply the

people and their limited number of goats and pigs, none could be afforded for our

mules. But the hospitality of their humble shelter Avas readily granted, and scanty

as was their supply and late as Avas the hour, the best of their food Avas freely

prepared for us.

On the morning of the 3d the mules Avere suffering for Avant of Avater. We
therefore started earlier than usual, intending to make a halt at Xaupe, another

collection of scattered ranchos, 5 leagues from Tortolitas, and near Avhich there is

a better supply of Avater. At seven miles from Kaupe Ave crossed a Ioav pass in

the outer broken range of the Andes, and descended on the S. E. side to the level

of the plain just left. The summit Avas reached about sunrise, and Ave once more

had the pleasure to Avitness the solar rays unobstructed by clouds, at that hour.

At the same time, however, all the lower elevations, as Avell as the plain to the

AvestAvard, were obscured under a veil so impenetrable that there Avas not one

illuminated point visible in that direction.

Owing to the distance of the spring from the rancho Avhere Ave halted, and the

sloAvness Avith Avhich the Avater flowed, Ave Avere detained until 2 P. M., making it

necessary to ride until quite a late hour. So long as the track could be distin-

guished, and there Avas no danger of going astray, as Ave escaped both heat and dust,

this Avas the most pleasant period for travelling ; but as Ave had tAvice been lost in

broad daylight, and more than one had been known to perish of thirst on that deso-

late level, Ave necessarily moved Avith caution. This night Avas remarkably clear

—surpassing the transparency of atmosphere witnessed in Chile so frequently

—

indeed, the planet Venus cast a well-defined shadoAV as late as 8 P. M. At 11

o'clock Ave camped on the sand for the night, having traA'elled about 25 miles over

a country similar to that already mentioned.

Starting before sunrise on the morning of the 4th, Ave reached Olmos at 1 1 A. M.
The last four or five miles of the journey is near the dry bed of a water-course,

Avhose banks are covered Avitli majestic trees of various descriptions. Here too

there are a great many patches of cultivated ground. As the region is, in fact,

Avithin the Andean ranges, and the population reasonably expect one shoAver of rain

during the year, they prepare the ground and put in the seed. If the rain fails,

they dig in the dry bed of the Avater-course and obtain Avater enough for irrigating
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their small fields once, or at most twice. This is sufficient for the growth and

maturity of their crop.

Ascertaining that there was no house of public entertainment, and being unwil-

ling to follow the custom of the country by asking hospitality at the residence whose

appearance was most inviting, as the schoolhouse was then unused Ave succeeded in

obtaining permission to occupy it, and proceeded there with the equipment, iTUtil I

could make inquiries respecting the road across the Andes and the climate on the

summit.

Curiosity had induced several of the citizens to follow us, and our mules were

scarcely unloaded before others arrived, instigated by the same feeling, but all of

them ready to impart any information or to give us any required aid.

By noon I was shaking with an ague, whose violence increased through more

than two hours, and which did not cease until nearly sunset, when I was greatly

exhausted. The fever continued nearly all night. This rendered the journey to

an elevated point of the Andes impracticable, if not hazardous ; and, after obtaining

time sights for the chronometers on the morning of the 5th, as soon as I found

myself strong enough, I decided to seek the best of the neighboring hills, from

whence the observations might be made, without the risk of a crowd from the

town, yet near enough to it for succor in case of continued illness. Such an one

was found one mile S. E. from Olmos, and we encamped upon it on the afternoon

of the same day.

Meantime, in accordance with experience gained of the disease in the U. States,

remedies had been taken for it, and there was no return of the ague on the 6th of

September. Instead of it, there was such excessive fever, accompanied by violent

pain in the head and vertebrte during the entire day, that it was impossible to sit

up until late at night. But to be prepared for a favorable change in case the fol-

lowing morning should prove clear, wliilst lying upon the ground, I instructed

my young friend as to each portion of the telescope until it was satisfactorily

mounted. A little later, though weak from fasting three days, and the effects of

the medicines, I was strong enough to make sextant observations for latitude on

a Li/rce, a Cygni, and a Gruis, and to adjust the telescope approximately to the

meridian and elevation of the pole by the same stars. I must acknowledge, how-

ever, that when I again laid down, it was with a hope that the morning would

prove cloudy, for a return of the illness was apprehended, and an overcast sky

would have been far more satisfactory to me than compulsory inactivity. Before

daylight, however, I was up and quite able to work.

I hope these personal details will be pardoned. They have been thought neces-

sary, because my expectation regarding one of the phenomena of total eclipses was

not realized, and it does not become me to decide to what extent my physical con-

dition may have had influence.

THE STATION.

Our camp was erected upon a small level spot, on the northern ridge of a spur

from the Andes, the line of which from the main chain is a segment of a circle.
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The best ascent to it was on the eastern side, both the northern and the western

being too precipitous for loaded animals. Indeed, the ascent of the western slope is

almost impracticable for even pedestrians. To the east, the Andes form a serrated

but apparently unbroken chain, with lateral spurs at unequal distances extending

to the westward. The greatest depression bore E. by N. from our camp, the crests

there being estimated to form an angle of 8° with the horizon and 20 miles distant

in a straight line, corresponding to an elevation of about 15,000 feet. From a

mean of the barometrical observations made at various hours of three days, our

elevation above the plain was 300 feet, and above the level of the sea 930 feet.

Between us and the spur next on the north, there is a narrow valley having a

broad band of verdure on each side of the dry water-course, already mentioned.

To the north the view extended over a nearly level plain as far as the mountain

pass beyond Naupe. Northwest and west, there are lofty, isolated hills, mostly of

bare and precipitous rock, and west of them again, perhaps ten miles distant, are

the lower broken ranges of the coast mountains. To the south the view was inter-

rupted at a short distance, partly by hills similar to the western ones and partly by

the spur we were encamped upon.

From a mean of meridian and circum-meridian altitudes of a Lyrcc, a Cygni, and

a Gruis, made at camp on the nights of 5th and 6th September, with sextant and

artificial horizon, its latitude was found to be S. 6° 0' 2". That of Olmos, from

similar observations of the same stars on the night of the 8th September, S. 5° 59' 20".

Applying to the latter the difference of latitude (42"), we have—accidentally—

a

result varying only 0".l from the former, whilst some of the individual determina-

tions differ more than 40". I adopt for the station

Latitute 6° 0' 2" south.

On the local map, previously referred to, and which purports to have been com-

piled from Humboldt, Fitzroy, and others, the longitude of Olmos west of Green-

wich is 80° 22' 20". On the map of Arrowsraith (London, May, 1839), made up

in part from Capt. Fitzroy's labors, and which accompanies his narrative, it is in

80° 4' 30". Neither Humboldt nor Fitzroy ever visited the interior of this portion

of Peru, nor can I learn that its geographical position on the maps rests upon any

better determinations than the estimations of native travellers between it and

Lambayeque, not one of whom—most probably—possessed even a pocket compass.

Unless the line of the Andes is placed on both maps very far out of the way,

the longitude given by Arrowsmith is much the nearer to the truth. But, I shall

proceed to show that this, as well as the whole coast of South America north of

Valparaiso, is probably laid down by Capt. Fitzroy too far to the westward.

The longitude of Santiago de Chile, deduced from all the moon culminations and

occultations observed by the U. S. Astronomical Expedition (vol. III. p. 1), during

the years 1849— '52, is W. 4" 42" 33^81 (70° 38' 27".l), and the difference of

longitude between the observatory there and that of Mr. Mouatt, at Valparaiso,

was found by exchanging 100 telegraphic signals—(50 in each direction)—to be
3"° 56'.51 (59' 7".65), Consequently, the longitude of Valparaiso would be 70°

37' 35".
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Capt. Fitzroy, R. N., places Fort San Antonio at Valparaiso in 71° 41' 15", and

as there is no important difference of meridians between his station there and

Mouatt's observatory, if the result from the 235 corresponding moon culminations

and occultations observed at Santiago is to be depended upon,^ Capt. Fitzroy's

longitude of Valparaiso is 3' 40" too great. His longitude of other points on the

west coast of America, being derived from chronometric differences, if his chrono-

meters had accumulated an unknown error of 14^67^ before arriving at Valparaiso,

all his determinations of places north of that city will probably be affected to at

least an equal amount.

Correcting the longitude of Olmos given on Arrowsmith's map for the probable

error of 3' 40", and applying the distance of our station east of the town —42" to

the result, we have for a preliminary longitude 80° 0' 8" W,
Bringing forward to the morning of the eclipse the errors of the chronometers by

the rates given me at leaving New York, the results are :

—

Longitude by Arnold N". 6220 . . . . 79° 17' 36".6

" Barraud N°. yf ^ . . . . 79° 27' 20". 1

Mean 79° 22' 28".4

From Payta to the station, these instruments were carried, during the day, in

inside pockets of my vest, and were necessarily jolted by the motion of the mule.

At night they were placed in the travelling bag which constituted my pillow.

There is no doubt that their rates were changed ; for the mean daily rate of Arnold

N°. 6220 was —7'.85 between the morning observations of the 5th and those on

the afternoon of the 8th, against a daily losing rate of 1".8 with which it left New
York, and that of Barraud N°. y| ^ was —6'.57 daily against —3^5 daily.

Using the preliminary longitude, and assuming as correct the tabular places given

in the American Ephemeris for 1858, Mr. F. G. Hesse, Assistant U. S. Astrono-

mical Expedition, has computed the following longitude whilst these pages have

been in preparation :

—

West 79° 42' 53".4

THE ECLIPSE.

The telescope specially completed and most courteously lent for the occasion

by Mr. Henry Fitz, of New York, is an achromatic, having an object-glass of 4i

inches clear aperture with a focal length of 5 feet 4 inches. It is supported upon

' to observations of moon culminations subsequently made at the Santiago observatory, and computed

by Dr. Moesta, give for its longitude i^ 42" 32'.3'r. Still less I

° Capt. Fitzroy says of his chain of chronometric differences round the globe :
" It ought to be clearly

stated, however, that the sum of all the parts which form the chain amounts to more than 24 hours,

therefore error must exist somewhere ; but what has principally caused the error, or where it may be said

to e.xist, I am unable to determine. The whole chain exceeds 24 hours by about thirty-three seconds of

time."

—

Narrative of the Surveying Voyages of His Majesty's Ships Adventure and Beagle, Appendix

to volume II. page 345. London, 1839.
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a mahogany tripod with a cast-iron mounting, having equatorial motion and ad-

justable to every latitude. It was counterpoised in all positions. The eye-piece

selected for use magnified 60 times, and the screen of glass was of a moderately

dark green color. The latter was not fitted on the rim of the former, but was held

in the hand so as to be removed at pleasure, and Avithout the risk of disturbing the

instrument whilst so doing.

In anticipation of the difficulty which would attend micrometrical measures of

either kind during the very brief period the total eclipse would continue, a cross

of wires, at right angles to each other, was inserted in a perforated card disk, and

fitted to the eye-piece. Then, to facilitate the location of, and approximate to the

elevation of such solar protuberances as might become visible, a diagram was pre-

pared. Three concentric circles were drawn upon a page of the note book. The

inner one—to represent the moon—was of 4 inches diameter—a black continuous

line ; the outer ones respectively one-eighth and one-quarter of an inch greater,

but with broken lines. The inner circle was divided into equal segments of 22J°

each, the vertical diameter on the page to correspond with the zenith and nadir of

the station. The outer circles were to facilitate estimations in altitude of the

protuberances, by comparison with the visible lunar diameter, all of which was in

the field of the telescope.

The night of the 6th and until daylight of the morning of the 7th September was

bright and faultless ; but just before sunrise, a few banks of hea-\-y cumuli formed

over and near the distant mountains to the eastward, the part of the sky least

obscured being in the direction of the sun. Some of the intermediate peaks became

enveloped in fog banks at the same time, whilst thin cirri stretched to near the

zenith. The wdnd was then from the westward and the atmosphere humid, under

the influence of which, the lower strata of clouds increased in numbers and den-

sity, and the sun continued invisible until after the eclipse had made considerable

progress. By 6'' SO" all the fog banks to the north and west were drifting towards

the valley of Olmos, and at 1^ there was no portion of the sky entirely unclouded.

Whenever the sun became momentarily visible during that period, the cusps could

not be satisfactorily seen because of the masses of vapor continuously rolling across

its disk. At about 7'' 15"° there was a striking change; the whole mass of cumuli to

the eastward was lifted towards the zenith, leaving that portion of the sky clear, and

it was only by close examination that a delicate film of vapor could be detected be-

tween us and the sun. At this period, the general light did not greatly differ in

intensity from that of the moon when nearly full, though its color resembled more

that from burning spirit than that of the sun. Both intensity and color changed

under the feeble and gloomy illumination with perceptible rapidity, and for a

minute before the first internal contact of the limbs, the hills near us appeared

of a black hue.

At from twelve to fifteen seconds before the beginning of totality the entire lune

—

then perhaps 35° in extent—broke up into masses of unequal length, showing de-

tached portions wholly separated from the rest by dark lines. The occurrence was

so sudden as to startle me, and although within the ten following seconds, the

remaining visible fragments had become brilliant globides of nearly equal size, they
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diifered from Baily's beads as seen by me during the annular eclipse of September,

1838, by the darker spaces which separated them from one another.

When the total obscuration took place at 1^ 30"° 42^5, four masses of luminous

clouds became immediately visible at as many positions of the lunar circumference.

Perhaps that to the left on the drawing was the first one seen, because my attention

was directed there in watching the disappearance of Baily's beads, but I cannot

say that they were not all simultaneously perceptible. The screen of glass was

hurriedly removed, and in the brief instant of doing so I found, to my surprise, that

all the phenomena were distinctly visible to the unassisted eye. Every effort has

been made by the artist to represent in the accompanying lithograph—drawn from

the sketch and notes—the scene then before me, and which still remains strongly

impressed upon my memory.

Of the four cloud-masses which had become visible, that on the upper border

was much the most extended and serrated. It was more than 30° in extent, with

an altitude, in the highest part, of about 30". All of them were of as nearly the

form, and at the relative positions given in the plate which the most careful estima-

tions enabled me to assign to them, and sketch roughly in the note-book, whilst

they were still in sight. Neither of them exceeded 1' or 1' 10" in height. I could

not discern any rose or pink color on either of them, but they all resembled irregular

masses of illuminated clouds of leaden hue fringed with bright light, more especially

at the edges farthest from the sun. Surprised at the absence of red—a color I

fully expected to witness—and for the moment supposing my physical condition

might have some influence, Mr. Raymond was requested to note the colors carefully.

A corona light flashed out at the instant of totality. It extended farthest from

the sun, in lines drawn from the centre through the solar clouds, but was nowhere

traceable more than 15' or 16' beyond the lunar disk. There were no radial

streamers, or bundles of rays, but only a uniformly diminishing, and slightly

orange-tinted light, whose brightness and extent were apparently influenced by

the mist-film, as the color of the clouds also may have been. Beyond the corona

light, the color of the sky was of a grayish-black.

It was a far more imposing sight without than with the telescope, and long as

has been my experience in the observation of celestial phenomena, and calm and

unimpassioned, at such times, as my temperament has become, the sublime majesty

of the scene thrilled me with excitement and humble reverence. Nor was it less

efi"ective upon others. Two citizens of Olmos stood within a few feet of me, watch-

ing in silence, and with anxious countenances, the rapid and fearful decrease of

light. They were wholly ignorant that any sudden effect would follow the total

obscuration of the sun. At that instant, one exclaimed, in terror—" La Gloria .'"

and both, I believe, fell to their knees, filled with awe. They appreciated the

resemblance of the corona to the halos with which the old masters have encircled

their ideals of the heads of our Saviour and the Madonna, and devoutly regarded

this as a manifestation of the Divine presence.

Every second of the time during which the total obscuration continued

—

onli/

sixty and a /«a//—was fully occupied in storing my memory with facts, and in

tracing outlines of the solar clouds and corona. They did not permit me to turn

2
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away for the observation of collateral phenomena, before it was necessary to watch

for the sun's reappearance. This took place at 1^ 31"^ 43^ The emersion was

sudden. But, though the limb was then sharp, and without the least appearance

of dislocation, during the next two or three seconds, there were faint vertical strife

over the lune which gave to it a slight oscillating motion. Assuredly neither the

illuminated clouds nor the corona disappeared, at the actual instant of the return of

light, but there was a brief period afterward, when their images were still upon my
retina.

Though Mr. Raymond found a candle necessary to enable him to read satisfacto-

rily the seconds-dial of the chronometer, and vernier-scale of the barometer, the

darkness during totality could not have been very great, for my sketches were com-

pleted without the aid of artificial light. For some minutes previous, all work in

the valley below us had ceased, and even the strains of martial music, which the

Governor of Olmos employed to cheer laborers digging for water, two or three

miles from the town, were no longer audible. Supei-stition is still dominant here,

and we could hear the solemn toll of the church bell, whose sounds were intended

to drive evil spirits from its vicinity. Neither at Olmos nor Piura, did any enceinte

woman leave her room during the eclipse, whilst some from curiosity, but more

through fear, were in the streets, yet not daring to look upon the sun, lest malady

befall them. The sombre greenish light gave them the appearance of corpses, and

they apprehended that a plague might be visited upon them. Afterwards, the mule-

teers told us that their animals stopped eating, and huddled together in evident alarm.

Very little actual change of temperature was to be expected. The coldest hour

of the day had just passed, and as the sun rose above the Andes, its rays had

greater power with each passing minute. But the thermometrical record shows

that the rapid interposition of the moon absolutely arrested the normal increase of

heat, and as late as 8 A. M., a half hour after total obscuration, the thermometer

showed only 58°, whilst the mean temperature experienced by us, at that hour of

the day was 72°! The light air from the westward, already mentioned, continued

through the whole eclipse, and there were constant changes in the clouded portions

of the sky during the same period. From shortly after noon, until the tent was

closed after midnight, clouds obscured the whole sky.

Descending to Olmos early on the 8th, we left it on the afternoon of the 9th, and

reached Payta, without mishap, on the afternoon of Sept. 14th.

The observations of time were as follows:

—

Beginning of eclipse ..... Not seen.

First internal contact of limbs . . . T 30" 42\5. Good.

Second " " " .... 7 31 43.0 Good.

End of eclipse 8 47 35.5. Doubtful.

Duration of total eclipse .... 1 0.5.

The chronometer was in charge of Mr. Raymond, and the records given by me
are in mean time of the station. Observations of the. altitude of the sun's limb, to

determine the error of the chronometer on local time, were made before the end of

the eclipse. Its rate in the interval was inappreciable.
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OBSERYATIONS BY MR. C. H. RAYMOND.

Just before sunrise, the horizon was entirely obscured by clouds, but as the sun

appeared above the eastern mountains, the sky became clear in that direction, and

even there only in spots. As totality approached, however, there was only a thin

fleece of clouds just before the sun, and this did not interfere with the vision.

Four solar protuberances were plainly visible to the naked eye, but they appeared

to be of very nearly the same color as the corona, making it look more intensely

bright. There was no pink or red color exhibited. They were distributed at pretty

nearly equal distances round the moon, one being near each of the N. E., S. W., S.

E., N. W. points.

As I was occupied with the meteorological instruments, I was unable to notice

all the phenomena which took place. I did observe, hoAvever, that as the darkness

came on, the birds ceased singing, and some laborers, digging a well near by,

stopped working. All nature assumed a ghastly appearance, resembling a moon-

light night.

So dark was it during the totality, that in order to distinguish the figures on the

dial of a chronometer, I was obliged to hold it close to the lantern. While it was

darkest, I looked at the sky to see if there were any stars visible, but there were

so many clouds, that those which might have been seen were covered by the

cumuli.

OBSERVATIONS OF THE FRENCH OFFICERS.

TKANSLATION OF A LETTER FROM CAPTAIN H. \^ALETES D'AIGNAN,

Commanding the War Steamer MegSre.

Patta, September 10, 1858.

Sir : I fulfil a duty in thanking you for the instruments which you had the

kindness to lend us. At the same time I beg to make known to you the result of

our observations.

The observers were on shore in longitude 81° 3' 20" west from Greenwich, as

taken from the chart of Capt. Fitzroy, and in latitude 5° 50" south. The ship

was one and a half miles N. 39° E. from the spot occupied by the observers.

Clouds prevented us from observing the first contact. The otliers took place at

the following instants :

—

Observed on Board. Observed on Shore.

First internal contact 7^- 24°'- 8'- T- 24"- 8'-

Second internal contact . . . . 7 25 7 7 25 7

External contact (end) . . . . 8 39 38 8 40 15

The instants given are in mean times of the place of observation. We are not

able to explain the difference which appears in the observations of the last contact.

If it be desired to refer the times of observation to the meridian of Payta, as we

determined it on the morning following the eclipse, it is necessary to subtract

32^7.
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The barometer rose one millimetre :

—

Mercurial Barometer.

0^761.5

0".762.5

Aneroid Barometer.

0'".751.5

0".752.5

Most generally the aneroid coincides with the other barometer; the difference

between the two instruments was constant on this day.

The temperatures observed were as follows :

—

6"
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[M. Pinelais translated all the important portions of the pamphlet containing

" Suggestions to Observers," &c., by R. C. Carrington, Esq., and made copies of

its diagrams prior to my departure for the interior.

The zenith telescope used by him has an object glass with an aperture of 3i

inches, and a focal length of 43 i inches. J- M. G.]
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structed their agents to facilitate the objects of the expedition by every means in

their power. And so faithfully were these instructions carried out that I cannot
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Valparaiso and Panama ; or of Capts. Wylde and Bloomfield whilst paking the

voyages on board their ships.

Nor were the companies of our own country less liberal. The U. S. Mail Steam-

ship Company, the Pacific Mail Steamship Company, and the Panama Pailroad

Company each most cheerfully granted the use of their ships and cars, proffering

every other assistance to the enterprise which it would be possible for their officers

to aftbrd. I had the good fortune to make the voyages to and from Aspinwall in

that rapid steamer, the Moses Taylor, and it is proper that I should oft'er my tribute

of commendation to the courteous attentions shown their passengers on these occa-

sions by Capts. McGowan and Gray.

Notwithstanding the most strenuous efforts of Capt. Bloomfield, after leaving

Payta for the north, we failed to reach Panama before the departure of the American

steamer which left for New York on the 20th of November, and during two weeks'

detention on the isthmus we were guests of the Pacific Mail Steamship Company.

We were most hospitably entertained by the acting agent, D. M. Corwin, Esq., to

whom we OAve a double debt. He not only provided for every possible comfort

whilst we were in health, but carefully tended us when prostrated by the fever of

the isthmus. I say we, for my young friend—Mr. Raymond—had fairly earned a

right to participate in courtesies offered to me, and was a fellow guest.

I abstain from naming my accomplished host at Payta from motives of delicacy.

METEOROLOGICAL OBSERVATIONS.

The instruments with which the following meteorological observations were

made, were constructed for the Smithsonian Institution by Mr. James Green, of

New York. The barometer, a syphon (Bunten's form), reads to '" .002, and was

hung within the tent. All the thermometers are divided to 1° upon scales of

ivory^ The air and wet bulb thermometers were placed a few feet above the

ground, and in the shadow of the tent. The black bulb was suspended beneath

the telescope, its bulb within an inch of the ground.
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The following quantities have been interpolated from the computed places in

the American Ephemeris for the Greenwich meridian:

—

a = the moon's right ascension.

h = the moon's declination.

7t = the moon's equ. hor. parallax.

a'= the sun's right ascension.

S' = the sun's declination.

7t'= the sun's mean equ. hor. parallax

:

8".5776. (Encke.)

Greenwicli m. t.
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we find
For first internal contact. Second internal contact.

o I II o I II

31=











SMITHSONIAN CONTRIBUTIONS TO KNOWLEDGE.

DISCUSSION

MAGNETIC AND METEOROLOGICAL OBSEIIVATIONS

MADE AT THE GIRARD COLLEGE OBSERVATORY, PniLADELPHIA,

IN 1840, 1841, 1842, 1843, 1844, AND 1845.

PART I.

INVESTIGATION OF THE ELEVEN YEAR PERIOD IN THE AMPLITUDE OF THE SOLAR-DIURNAL

VARIATION AND OF THE DISTURBANCES OF THE MAGNETIC DECLINATION.

BY

A. D. BACHE, LL. I).

[accepted rOK TUBUCATION, JUNE, 1859.]



COMMISSION

TO WHICH THIS MEMOIR HAS BEEN REFERRED.

Prof. Benj. Peirce,

Prof. W. Chauvenet.

Joseph Henry,

Secrdary S. I.

COLLINS, PEINTEK,
PniLAPELPHIA.



INTEODUCTION,

In co-operation with the scheme adopted at the British colonial observatories,

a series of magnetic and meteorological observations were made at the Girard
College magnetic observatory, in Philadelphia, with instrnments purchased under

the direction of the trustees of the college, the observations being made under the

patronage of the American Philosophical Society, and finally completed for the use

of the topographical bureau of the War Department.^ These observations were
made under my immediate direction, and were afterwards left luider my general

superintendence. The series commenced in May, 1840, and, with short inter-

ruptions, terminated in June, 1845, thus furnishing a five years' series of magnetic

observations, taken bi-hourly up to October, 1843, and after that date hourly. The
readings of each magnetic element were united into mean values, arranged accord-

ing to hours of the day and days of the month and annual values, and presented

graphically, under my direction, by Joseph S. Ruth, Esq., who had taken part in

the observations, and who was at that time employed in the Coast Survey. As,

owing to other laborious duties, the record could not then be submitted to a com-

plete reduction and discussion, I have resumed the subject, with the aid of Charles

A. Schott, Esq., assistant in the Coast Survey, by whom, under my immediate

direction, the discussions contained in this paper have been made and prepared for

publication. It is proper to state that this work has been performed out of office

hours by Mr. Schott, as my assistant in this special matter, and at my own expense.

Although the magnetic observatories furnished by their judicious geographical

location, a basis for the generalization of their results, it is, nevertheless, desirable

to combine other results with them as confirmations, or as corrections. In the

investigation of the disturbance law at Point Barrow, as compared with the same

at Toronto, a very remarkable mutual relation was developed, and further exami-

nation may bring to light other dependencies of a mutual character.

According to the latest determination, the position of the Girard College observa-

tory is in latitude 39° 58' 23" (north), and in longitude 75° 10' 05" = 5'' OO"" 40'.3

' See " Observations at the magnetic and meteorological observatory at the Girard College, Philadel-

phia, made under the direction of A. D. Bache, LL. D., and with funds supplied by the members of the

American Philosophical Society and by the Topographical Bureau of the United States, 1840 to 1845.

Printed by order of the Senate of the United States, and under the direction of the Topographical

Bureau, second session of the twenty-ninth Congress. Washington, D. C, 1847." Three volumes

record and one volume plates.

1
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west of Greenwich.^ From Philadelphia, Toronto bears 38° 45' west of north (true),

and is distant 4° 50' in arc, or about 334 statute miles.

It is proposed in the present paper to investigate the law of the eleven year

period, or as it is more frequently called, the decennial period, there being yet an

uncertainty as to its precise length. It is supposed to have some direct or indirect

connection with the solar spot period, which, according to late investigations by

Prof R. Wolf," is said to exhibit corresponding disturbances.

The discussion is a contribution towards the determination of the epoch of the

occurrence of a minimum (as to number and magnitude) in certain phases of the

magnetic variations and disturbances, corresponding to a minimum in the solar

spot period. The method of reduction is substantially the same as that adopted

by General Sabine, and explained in his discussion of the Toronto and Hobarton^

observations.

' This longitude depends on that of Cambridge observatory, for which 4'' 44™ 30'. 25 has been adopted.

° Astronomische Nachrichten, No. 1091 (May, 1857).

' See three papers by General Sabine, on periodical laws discoverable in the mean effects of the larger

magnetic disturbances. Philosophical Transactions of the Royal Society, 1851, 1852, and 1856.



INYESTIGATION OF THE ELEVEN YEAR PERIOD

CHANGE OF THE AMPLITUDE OF THE SOLAR-DIURXAL VARIATION' OF THE MAGNETIC
DECLINATION, COMPRISING THE REGULAR AS WELL AS THE

DISTURBED DIURNAL VARIATION.

While the magnitude of the deflection is the only criterion for the recognition

of a disturbance, the adoption of any limit of deviation from the normal value for

the same hour, month, and year, must necessarily remain in some measure arbitrary,

or, in other words, there must always -remain, after the separation of the disturb-

ances, a certain small amount of their effect in the remaining regular diurnal

progression. General Sabine has shown that the results are not sensibly affected

by a small variation in the line of separation of the disturbed from the undisturbed

readings.'

To effect the separation, I made use of Peirce's criterion," for the rejection of

doubtful observations, applying it, however, to observations following a law different

from the regular one.^ From an examination of 465 hourly observations, distributed

over different hours of the day and different months of the year, the following was

the limit of separation :

—

9^.3 from six months in 1840

8.1
" " 1843

6.0
" " 1845

The mean or 7.8 divisions, equal to 3'.6 of arc, has been adopted provisionally.

Accordingly, all numbers in the printed record of observations, differing 7.8 scale

divisions (or 10.3 divisions for June, and, up to July 18, 1840), from the mean

monthly value at each hour of observation, were marked in pencil. It was found

that the ratio of the disturbed observations to the total number was 1 : 9.6, or for

' In the first discussion of the Toronto observations for the years 184.3, 1844, 1845, the limit of 3'.6

was adopted, corresponding to one disturbance in every 13.6 observations; in the second discussion 5'.0

was substituted as preferable. Phil. Trans., 1856, art. xv.

' Gould's Astronomical Journal, vol. iv., No. 83, 1855.

' A similar application was made in the discussion of Dr. E. K. Kane's magnetic observations at Van
Eensselaer Harbor, North Greenland, by Mr. Schott. Smithsonian Contributions to Knowledge, vol. x.,

1858.
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the years 1843, 1844, 1845, 1 : 13.3 nearly (the years 1843 and 1845 being incom-

plete, and omissions only approximately allowed for). For comparison with the

Toronto obserA^ations we have the ratio 1 : 9.4 for the series 1841 to 1848, inclu-

sive,^ and 1 : 13.6 for the series 1843, 1844, 1845," both for the limit 3'.6, which

was afterwards raised to 5'.0.' It was thought desirable in comparing these results,

and especially as the Girard College observations do not extend either way to years

of maximum of disturbance, which would otherwise require the enlargement of

the limit, to preserve the limit as pointed out by the criterion ; hence a deviation

from the normal of 8.0 scale divisions as a convenient number, 3'.64 of arc, has

been adopted for the present discussion as constituting a disturbed observation.

Previous to July 18, 1840, the declinometer had a different scale, one division being

20".7, making the corresponding limit for the first month and a half, 10.6 divisions.

All observations therefore differing 8.0 scale divisions from the mean monthly

value of their respective hour were marked by a pencil line ; a new hourly mean

was taken, omitting values so marked, and each observation was again examined

with reference to its deviation from this new mean. The process was repeated,

when necessary, so that in all cases values differing S'.O or more from the final

mean, were excluded. The last mean thus obtained for each observing hour and

each month has been called " the normal." The following tables of normals pre-

sent the mean monthly declinometer readings for each observing hour, free from

all disturbances, deviating either way 3'.64 or more, from the normal position of

the magnet for the respective hour, month, and year. The observations having

been made at the even Gottingen hours, the local times are 19 i minutes after the

even hour.^ The time given in the tables is mean local time, counting from mid-

night, or 0" up to 24\

Increase in the scale readings, corresponds to a decrease of westerly declination.

The value of one division of scale is 0'.453.

' Observations made at the Magnetical and Meteorological Observatory at Toronto, in Canada, under

the superintendence of Colonel Edward Sabine, vol. ii., 1843, 1844, 1845, with abstracts of observations

to 1852, inclusive. London, 1853.

» Phil. Trans. R. S., 1851, art. v.

' Observations made at the Magnetical and Meteorological Observatory at Toronto, in Canada, under

the superintendence of Major-General Edward Sabine, vol. iii., 1846, 1847, 1848, with abstracts of

observations to 1855, inclusive. London, 1857.

* The observations were made at the even Gottingen time, C' 00™, corresponding to 0'' Idh™ of

Philadelphia time.
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TABLE I.

—

Normals of the Declinometer Readings for each observing IIoxjii

IN THE year 1840.

Observations taken 19? minutes after tlie hour indicated.



AMPLITUDE OF THE SOLAR-DIURNAL VARIATION

In general during the year 1841 the readings are more changeable than during

the following years.

The rearrangement of the instruments, and consequent shifting of the index of

the scale, alluded to in the preceding notes, interrupted the observations between

January 1 and January 12.

The normal for October, 14-'', was obtained by comparing Avith the half monthly

means and taking the mean of the two results as in a similar case for the month

of September of the previous year.
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The hourly readings commence on October 1, and are contmued to the close of

the series.

To make the readings of the odd hours of the months of October, November,

and December comparable with those of the even hours during tlie whole year,

the means of the even hours for the months of October, November, and December

(1843) were compared with the corrected annual means respectively, which gave

the corrections for the even hours ; and the corrections for intermediate odd hours

were obtained from those of the nearest even hours. The deductions from the

series of observations at odd hours have but one-third of the weight of those

obtained from the even series.

TABLE lY. (b).—Additional Normals for the odd hours of the Months of October,

November, and December, 1843.

Value of 1 diT. = 0'.453. Time 19|- minutes later than indicated.
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To the observations between January 1 and January 10 a correction of +18''.7

was applied, as explained in the preceding note.

In the month of December the declination changed so rapidly as to require the

use of half monthly means; the mean of the two results is inserted in the above table.

TABLE VI.

—

Normals op the Declinometer Readings for. 1845.

Value of 1 dir. = 0'.453. Time lOj minutes later than indicated.
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Owing probably to tlie several accidental changes in the suspension of the bar,

and consequent uncertainty in the precise amount of scale correction, the mean
readings of each year, when compared with one another, exhibit differences not

actually due to inequalities occasioned by declination changes. This question,

however, does not directly bear upon the present investigation, which mainly

depends on differences of readings, and it is proper to remark that the observed

increase, giving the weight one-half to the mean of 1840 and of 1845, is under the

supposition of a uniform annual change between these years, equal to 4'.50. From
Mr. Schott's investigation^ of the secular change of the declination at Philadelphia,

supported by observations between the years 1701 and 1855, the annual increase

between the years 1840 and 1845 is 4'.98, a result which accords tolerably well

with actual observations. According to his formula, the declination on the first of

January, 1843, the mean epoch of the present series was 3° 32' west, with a probable

error of +_ 10', which corresponds to the scale reading 560.31, deduced by taking

into account the weights of the annual means.

We now proceed to the investigation of the inequality in the diurnal variation,

changing the preceding formulae for greater convenience into the following :

—

ForlS-lO A=+2'.S15sin (IS^'n + 36° 35') + 2'.078 sin (30°n+ 217° 33') + 0'. 743 sin (45°n4-68° 50')

" 1S41 A=+2.214s(n (15 n + 30 05 ) 4-1.984 sm (30 n + 212 38 ) -f 0.716 sm (45 n + 50 14)
" 1842 A = -f 2.240sm (15 n + 33 49)-f-1.908 sin (30 J!-f-217 12 ) -|- 0.663 sin (45 n + 64 42 )

" 1843 A =-)- 2.015 sm (15 n+36 00 ) -f- 1.775 sm (30 n + 218 05) + 0.820 sm (45 n + 68 18)
" 1S44 A=+ 2.032 sin (15 n+34 35 ) + 1.754 sin (30 n + 222 23) + 0.816 sin (45 n-|-68 53)
" 1845 A= +2.060 sin (15 n+ 35 33 ) + 2.206 sin (30 n + 225 35 ) + 0.900 sin (45 n + 61 20)

Where A = the regular solar-diurnal variation.

n = the number qf hours after midnight.

To show the agreement between these expressions and the corresponding observed

quantities, and to exhibit to the eye the character of the diurnal variation, the

results have been, thrown into curves. The observed bi-hourly means are repre-

sented in Fig. 2 (p. 11) by dots, and in no instance do they differ from the com-

puted values by as much as 0''.8 or 0'.3. As a specimen of the representation, 1

add the results for the year 1845:

—

Hour.
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maximum reading of western declination. In the last two columns the difference

of the scale readings, or the amplitude of eastern and western elongation, is made

out in scale divisions, and also in minutes of arc.

The inequality of this amplitude next requires our attention.

For



OF THE MAGNETIC DECLINATION. 11

The month of May, in the year 1843, is indicated by the formula as the epoch

of tlie minimum amplitude.

Regflak Solak-Diuknal Variation of the DECLiNATioif.

^

14

Tf



12 DISCUSSION OF THE DISTURBANCES

Owing to partial incompleteness in the number of observing months in some

years, it became necessary to fill out the number for the annual inequality from

the results of the complete years. Their number for each month in the complete

years is given in the following table, the numbers for ISil having first been divided

by two, in order to make the hourly observations comparable with the bi-hourly in

the years ISil and 1842:

—

Muuth.
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If we separate the numbers in accordance with westerly and easterly deflections

we obtain the following table, deduced as in the former case. It may be remai'ked

that on account of the separate ratios used for the interpolation of the western and

eastern deflections, their sum in any one month does not give the corresponding

number in the above table exactly, only the yearly sums having been preserved

;

and the same is true in regard to the table, showing the amount of the disturbances.

Interpolated values as before are inclosed between brackets :

—



14 DISCUSSION OF THE DISTURBANCES

year period as plainly and systematically as did the investigation of the diurnal

amplitude
;
yet giving half weight, on account of the want of record, to the sums

for 1840 and 1845, the minimum number falls in the year 1843. More consistent

results would, no doubt, have been obtained if the year 1845 had been complete.

If we distribute the disturbances (1942 in number for the even hours) according

to their respective hours of occurrence, the following table results from observa-

tions between 1840 and 1845:

—

Addl9Jm.
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Aggregate Values of the Disturbances, and jMean Values in the Different Years.
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Separating into western and eastern disturbances we find

—
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If we compare these ratios with the corresponding numbers in tlie preceding

tables, showing the bi-hourly distribution in regard to the number of disturbances,

we find, irrespective of tlie directions of the deflections, the 2 P. M. minimum

preserved ; the maximum occurs at 10 P. M. At Toronto, from a five years' hourly

series, commencing with 1844, these hours are respectively 1 P. M. and 9 P. M.

At Philadelphia, as at Toronto, the ratios are nearly invariable from 10 A. M. to

6 P. M., being then below unity ; and again from 8 P. M. to 8 A. M., when they

are above unity.

The easterly maximum and the westerly minimum at 8 P. M. appear again as a

decided feature, and in general, the respective ratios exhibiting the diurnal dis-

tribution of the disturbances, both in an easterly and westerly direction, show

almost a perfect correspondence in regard to both number and amount.

The next table exhibits the excess of westerly disturbance over easterly (the

sign — indicating a defect, or excess of easterly over westerly) in the aggregate

values of the five year series, and in the last column, the mean effect of the same

at each even hour, is given as obtained by dividing the aggregate differential value

of the preceding column by the actual number of days of observation during the

whole period. The last column exhibits, therefore, the mean diurnal disturbance

variation. The number of days is very nearly 1500.

Philadelphia
mean time.

Oh- 19JII1

2 19i
4 19i
6 19J
8 19|

10 19i

Excess of
westerly

over
easterly
values.
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Diurnal Distukbance Variation of the Dbciination.

19



20 VARIATION OF THE MAGNETIC DECLINATION.

the frequency of the sohxr spots directly derived from observation and (3 the am]iH-

tude of the diurnal variation. He finds a very close correspondence between the

computed and observed values of (3, and gives in a table Dr. Lamont's and his own
results between the years 1835 and 1850. He also reaffirms his former value for

the average length of the solar spot period., viz., 11.11 years + 0.04 years, the

limits of variation being 8 and 16 years. This period is deduced from observations

of maxima and minima since 1626.

For Philadelphia we have (3 = 7'.080 + 0'.039 a representing the observed

amplitudes as follows :

—

Year.
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INTRODUCTORY LETTER.

Washington, STarj 17, 1858.

Professor Joseph Henry, LL.D.,

Secretary of (he Smithsonian Institution:

Dear Sir : The records of the meteorological observations made under the

direction of Dr. Kane, in the second expedition to the Arctic regions, were placed

in my hands by his late lamented father, Judge Kane, in December last.

Dr. Kane had selected Assistant Charles A. Schott, of the Coast Survey, for

the reduction of a considerable portion of the observations made in that expedi-

tion; and I, therefore, placed these in Mr. Schott's possession for reduction and

discussion. The work has been faithfully performed, and I recommend it for

publication in the " Smithsonian Contributions to Knowledge." It is proper to

state that the instruments were furnished in part by the Smithsonian Institution,

and that the computations have been made at its expense.

Very respectfully, yours,

A. D. BACHE.





PART I.

TEMPERATURES.





KECOUD AND DISCUSSION OF TEMPERATURES.

The vessel of the exploring expedition entered the winter quarters at Van Rens-

selaer Harbor, on the eastern trend of the coast of Gx'eenUind from Smith's Strait,

on the 8th of September, 1853.^ From the first of that month, she had not changed

her position a mile, and the record and discussion of the observations for tempera-

ture will therefore commence, in the present paper, with September 1st, and be

continued to January the 24th, 1855. This is the last day of entry in the original

log-book in my possession. The temperatures after that date, and extending to

the last of April, 1855, have been taken from Appendix No. XII. of the second

volume of the narrative of the expedition.

The bay, surrounded by cliffs, is open towards the north and west, and the harbor

is in latitude 78° 37', and in longitude 70° 53'- west of Greenwich.

By the 28th of September, 1853, the erection of the meteorological observatory

on the floe had been completed. It was a wooden structure, placed 140 yards from

the ship, on the open ice-field, latticed and pierced with auger-holes on all sides, so

as to allow the air to pass freely, and was firmly cemented to the ice at the base by

freezing. To guard against the fine and almost impalpable drift which insinuates

itself everywhere, and which would interfere with the observation of minute and

sudden changes of temperature, a series of screens were placed at right angles to

each other, so as to surround the inner chamber. The thermometers were sus-

pended within the central chambers ; a pane of glass permitted the light of the

lanterns to reach them from a distance, and a lens and eyeglass were so fixed as to

allow observing the instruments without going inside the screens. One of them

—

a three-feet spirit standard, by Tagliabue, of New York, graduated to 70° minus

—

was of sufficiently extended scale to be read, by rapid inspection, to tenths of a

degree. It was not desired absolutely to neutralize the influence of the winds, but

to make the exposure to them so uniform as to give comparable results for every

quarter of the compass.^

The expedition was well supplied with thermometers. Thirty-six mercurial

thermometers were received from the National Observatory at Washington, D. C.

Their corrections near the freezing point were determined at the observatory, and

• See Narrative of the Expedition, Vol. II. p. 394.

' Tlie result of a new reduction of the moon culminations.

' See Narrative, Vol. I. p. IIT.



2 RECORD AND DISCUSSION OF TEMPERATURES.

again by Mr. Sonntag, by means of Mr. Tagliabue's standard. Besides these, there

were four ma.ximum and four minimum thermometers, and two dozen spirit ther-

mometers of various sizes, including two standards with a register 36 inches in

length.^ By one of these, and a mercurial standard of the same length, most of

the temperatures of the air were noted.

Dr. Kane remarks :^ " The temperature on the floes was always somewhat higher

than at the island, the difference being due, as I suppose, to the heat conducted by

the sea-water, which was at a temperature of +29°, the suspended instruments

being affected by radiation."

This was on the 17th of January, 1854. On another page, he says:^ "Upon' the

ice-floes, commencing with a surface temperature of—30°, I found, at two feet deep,

a temperature of—8°, and at four feet +2°, and at eight feet 4-26°." This was

in midwinter, on the largest floe in the open way off Cape Stafford. This subject

will again be referred to.

Comparison of Thermometers.—The different readings of the instruments, par-

ticularly at temperatures below —40°, made their frequent comparison, in order to

obtain corrective elements, a matter of great importance. Appendix No. XI. of

the second volume of the narrative, contains a full exposition of the unreliable in-

dications of the instruments at very low temperatures, and to this appendix tlie

reader may be referred for further details.'' Whether these anomalies be due to

irregularities in the diameter of the tubes, or to unequal contraction of colored

fluids of different specific gravity, it is admissible to suppose that the errors for

a number of instruments, compared at the same temperature, may be as fre-

quently in excess as in defect, provided they keep within a certain limit, beyond

whicli the indications become useless. Tlie mean reading of all thermometers com-

pared at a certain temperature has, therefore, been taken for the true temperature,

and, by comparing each result with this mean, a series of connections has been

obtained for each instrument. The same view was taken by Dr. Kane.

Fi'om the comparisons of February 5th, 6th, and 9th, 1854, I was led to suspect

that some or all of the spirit thermometers, designated in the original log-book Nos.

1, 2, 3, 4, 5, were probably identical with those in the table of Appendix No. XI.

in Vol. II. of the narrative, there named C, B, No. 4, A, No. 12, respectively. The

numerous comparisons given in that appendix, and to which a few more have been

added, made it unnecessary to use the observations from the above numbers in the

first set of comparisons between the temperatures —68° and —20°. In the follow-

ing table, arranged according to temperatures, S denotes the 36 inch spirit standard,

upon which instrument the temperatures determined by the expedition mainly

depend; aS'joj, a second similar standard; M, the 36 inch mercurial standard; the

rest are alcoholic thermometers, from twelve to eighteen inches in length of scale.

Fahrenheit's scale is used throughout.

' The expedition was also provided with one or more ether tliermometers, of which I could find no

further account.

^ See Narrative, Vol. I. p. 154.

» Narrative, Vol. I. p. 2G7.

* An extract from this appendix will be found at the end of this article.
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Comparison op Thermometer Readings between the temperatures—68° and—20°, jiade in 1854.
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In order to test his thermometers, Dr. Kane provided himself with chemically

pure mercury, and noted the temperatures at Avhich it became solid. The follow-

ing notes have been extracted from the log :

—

Nov. 25, 1853. The mercury was exposed upon the floe at the meteorological observatory, and remained

liquid with the spirit standard at —42°.0.

Dec. 8, 1853. At two o'clock, the mercury exposed was found frozen at —40°. 5 of the spirit standard,

the mercurial standard being at —3 9°. 8.

Dec. 14, 1853. The mercury froze around the edges of the saucer containing it; S at —41°. 0, and 31

at —40°.0.

Jan. 16, 1854. Mercury in bulb ceased to record at —43°. 5 ; observed frozen at —38°. 0.

Jan. 29, 1854. The mercury in the standard instrument, after registering —43°. 0, descended in the

bulb; at another time it registered, after being frozen, —44°. 0, and then became sta-

tionary.

Nov. 29, 1854. Mercury congealed at—43°. of spirit standard, and resumed its fluidity at—38°. 0.

If we refer the readings of the spirit standard to those of the mercurial standard

by adding +0°.3, we obtain the following observed temperatures for the freezing

point of mercury :

—

-40°.2 -39°.8 -40°.7 —40°.0 -38°.0 and —42°.1 Mean, —40°.

2

Similar differences in the freezing point of mercury have been noticed by other

observers; Parry, for instance, saw the mercury liquid at —43°. The above mean
being so near to what is generally assumed (—40°) as the point of congelation, I

thought it best to apply no correction to the readings of the mercurial standard,

and to diminish that of the spirit standard, for temperatures lower than —40°, by
the apparent difference, at that temperature, between the indications of the mer-
curial and all other thermometers compared with it, or by the constant 1°.5 ; thus

the maximum correction to the spirit standard becomes —6°.0 at —60°.

Thus applying the proper corrections to the spirit standard S, according to ob-

servations of February 4, 1854, spirit of naphtha became solid at—57°, oil of sassa-

fras at—46°, bisulphuret of carbon at—26°; oilof wintergreen clouded at—40°, and
remained liquid at the maximum temperature of that day, viz : —63° ; the ethers

likewise remained unchanged. On the following day, aqua ammonia F. F. froze

solid from two hours exposure at a temperature of—52°, chloric ether became solid,

and, after four hours of exposure, chloroform was covered with a granular follicle

at —66°.

Table ob
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Corrections to S, for Temperatures between —40° and —20°.



6 RECORD AND DISCUSSION OF TEMPERATURES.

compared instruments, the exact amount cannot be ascertained. November 23d,

1853, on the floe outside, the temperature was ] 0° lower, and again, December 20th,

1853, it was 6i° lower than inside. On the 19th of January, 1854, the spirit

standard on the floe inside indicated —50°, and at the astronomical observatory

the temperature was —58°.

To the local difference, in winter, of the temperature of the air incumbent on

land, and on ice-floes resting on a sea with a temperature not far from its freezing-

point, I have already alluded. During the first winter, the temperatures were

observed on the floe, but, during the second, on board the brig ; the mean differ-

ence, for the five coldest months in the two years, amounts to 1°.5, and for the

absolute minima it is but 0°.9—the first being the colder in either case. This

result, together with the statement (p. 405, Vol. II. of the Narrative) that local

radiations wei'c guarded against as far as possible, leaves no doubt that the recorded

temperatures duinng the coldest months of the first season are not sensibly affected

by any local radiation ; at the same time, it must be admitted that, in winter, the

ice-covered sea is, nevertheless, a source of heat which, propagated through this

cover, is expended by radiation into the colder atmosphere.

Occasional omissions in the hourly record have been supplied by interpolation

;

these values are always indicated by being inclosed between brackets. The process

of interpolation will be found illustrated by an example at the end of the record.
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Tempekatttre of the Am in Shade observed at Van Rensselaer Harbor,

In October, 1853, in Lat. 18° 31', Long. 70° 53' W. of Greenwich.

Expressed in degrees of Fahrenheit's scale. At meteorological observatory on floe.'

111.

2

3

4
5

6

7

8

9

10
11

Noon
13
14
1.5

16
17
18
19
20
21
22
23

Midn't

—0.8
—1.0
+0.3
+2.0
+2.1
+2.6
+2.9
+ 3.5

+5.1
+5.1
+ 6.1

+6.1
(-4.7)

+3.3*
+3.3*
+3.2*
+2.5*
+1.8
—0.3
—1.5
-1.7
—1.0
—0.2
+1.2

4th.

+ 1.0

+0.5
+0.3

0.0

+2.4
+3.2
+ 5.1

+5.1
+5.0
+4.9
+4.7
+4.7
+4.7
+3.8
+1.3
+1.5
+0.7
—0.5
—1.5
—1.5
—1.0
—0.4
—0.4

0.0

+ 0.5

+ 1.5

1.8

2.1

1.5*

3.0

33
3.3

+ 4.3

+ 5.2

6.3

7.7

8.9

8.3

9.1

+
+
+
+
+
+10.1
+10.3
+10.3
+11.7
+13.1
+11.9
+12.4
+13.3
+15.3

Means +2.05 +1.82 + 7.26

+ 14.0

+13.5
+13.2
+ 13.1

+14.8
+ 15.5

+ 15.5

+15.5
+15.9
+16.2
+16.2
+16.0
+ 14.5

+15.3
+16.6
+18.6
+18.2
+17.8
+17.0
+16.0
+ 14.8

+15.3
+14.8
+14.7

+12.7
+11.8
+ 13.5

+15.2
+14.9
+14.5
+14.8
+14.3
+15.2
+15.3
+16.2
+17.5
+ 15.5

+16.0
+12.5
+12.8
+ 12.1

+13.8
+13.6
+13.4
+13.4
+12.4
+13.6
+13.9

+15.54

+13.9
+14.7
+14.0
+13,4
+ 13.6

+ 13.6

+14.3
+14.6
+15.8
+16.2
+ 16.8

+17.0
+ 14.7

+14.7
+14.1
+14.1
+13.2
+12.4
+ 13.0

+13.0
+12.9
+14.2
+ 14.4

+14.1

+13.1
+13.4
+13.6
+14.0
+13.2
+10.4
+ 9.1

+ 9.8

+10.1
+10.3

9.4

8.3

7.2

7.2

8.4

8.5

+10.3
+10.7
+10.7
+ 10.8

+10.0
+ 9.3

+ 8.5

+12.0

+14.12 +14.28 '+10.35

+12.2
+11.9
+11.6
+ 11.2

+10.3
+10.3
+ 9.8

+10.3
+ 9.5

+ 9.8

+10.2
9.5

8.5

8.6

8.7

8.7

8.7

8.2

7.9

7.3

7.2

7.2

6.2

4.8

+ 4.6

+ 6.3

!+ 7.6

+10.5
+ 10.3

+ 9.3

+ 7.7

+ 7.1

+ 7.1

6.2

6.1

6.2

6.2

6.2

+
+
+
+
+

+ 9.11

+ 4.7

+ 3.3

+ 3.3

+
+
+
+
+
+
+

3.3

2.8

2.4

1.8

1.9

2.1

30

+ 5.42 —1.97

+3.0
+1-V
+1.5
+0.3
—0.5
—1.5
—0.5
—0.5
—0.5
—1.1
—1.5

0.0
—0.5
—2.5
—1.5
—3.3
—3.6
—4.5
—5.4
—5.6
—5.5
—5.3
—5.5
—4.4

llth.

—5.3
—5.5
—5.5
—5.5
—6.5
—6.5
—7.3
—7.3
—7.0
—5.5
—5.0
—4.5
—2.5
—2.5
—2.7
—3.2
—2.6
—2.2
—1.1
—0.6

0.0

0.0
—1.2
—1.1

+ 5.2

+ 8.2

+ 10.5

+12.2
+12.2
+12.0
+ 12.0

+12.4
+13.8
+18.1
+ 12.7

+12.2
+ 12.6
+(12.3)

+12.0
+10.3
+ 10.8

+11.3
+12.2
+12.4
+13.2
+12.7
+12.7
+12.7

-3.80

+12.7
+12.4
+ 12.3

+12.2
+12.6
+12.8
+13.3
+13.1
+13.3
+13.3
+14.1
+14.1
+13.6
+10.8
+ 11.3

+11.2
+11.9
+11.3
+11.1
+10.6
+ 9.6

+ 9.8

+10.8
+11.7

+11.74 +12.08

+12.2
+ 13.3

+ 13.3

+13.2
+13.6
+13.7
+14.1
+14.6
+14.8
+14.8
+14.8
+14.6
+14.5
+14.7
+ 14.8

+14.4
+14.2
+14.1
+ 14.3

+14.6
+14.0
+ 13.8

+13.6
+13.4

+14.06

+13.2*
+ 12.6*

+11.8*
+11.6*
+ 10.3

+10.5
+ 10.8

+11.7
+13.0*
+13.2*
+14.6*
+16.6*
+14.2
+14.2
+13.7
+13.4
+14.8*
+14.6*
+14.6*
+13.6*
+11.2
+ 9.8

+ 8.7
(+!*)

16th.

+ 6.1

+4.9
+3.7
+2.4
+2.2
+2.2
+2.0
+1.5
+1.9
+ 1.7

+2.3
+2.8
+ 2.8

+ 1.5

+3.3
+ 2.9

+2.4
+ 1.8

+1.0
+0.5
+ 1.0

+3.8
+4.9
+ 5.8

+12.50 +2.73

Ih.

2
3

4
5

6

7
8

9

10
11
Noon
13

14
15

16

17
18
19
20
21

22
23

Midn't

Means

20th.

+ 5.8

+5.1
+5.1
+5.1
+3.S
+4.2
+4.7
+4.7
+4.0
+2.7
+ 2.0

+ 1.0

—0.5
(-0.S)

—1.1
—1.0

0.0

—2.5
—2.0
—2.1
—0.9
—0.5
—0.5
—1.0

+

+1.47

2.4

1.5

0.9

0.4

1.1

2.0

0.1

0.5

2.7
(+3.7)

(+4.7)

(+5.7)

(+6.7)

+ 7.7

+11.3
+11.7
+10.3
+11.2
+11.5
+12.3
+12.2
+ 12.8

+13.3
+13.2

+ 5.92

+14.1
+15.8
+17.1
+17.5
+16.3
+16.2
+17.5
+17.2
+16.8
+16.5
+15.0
+15.0
+15.0
+16.2
+15.0
+14.8
+ 12.4

+12.4
+11.8
+10.5
+ 8.5

+ 0.5

+ 0.2

0.0

+13.01

—0.9
—1.3
—1.4
—3.1
—2.5
—2.5
—3.0
—3.4
—3.8
—5.2
—6.1
—6.4
—7.4
—7.9
—7.9
—5.0
—5.5
—4.8
—4.0
—3.8
—2.2
—1.0
—0.5
—0.5

—3.75

- 4.7
- 5.5
- 6.5
- 6.8
- 7.5

-10.4
-11.4
- 9.4
- 8.7
- 6.0
- 5.5

- 5.5
- 9.2
- 8.0
- 7.0
- 9.8
-10.6

-13.0

-13.0

-11.2

-10.0

-13.0

-11.0

-11.0

22d.

-14.8
-16.5
-16.6
-17.1

-11.0
-18.8

-18.7
-19.9
-19.1

-18.0

-17.6

-18.9

-19.3
-19.3
-20.0
-19.9

-18.9

-18.2
-19.9

-19.9

-18.5

-20.6

-21.2

-20.5

8.95 j—18.47

-20.0

-20.5

-21.6
-22.4

-20.0
-20.4

-18.5

-18.7

-12.5

-15.9

-14.2
-13.5

-12.5

-11.4
- 8.4
- 4.0
- 5.3
- 5.0
- 4.1
- 2.7
- 0.5
- 0.5
- 1.5
- 1.5

-11.48

2jth.

—1.5
—1.5
+0.5
+0.1
+0.4
+1.8
+1.6
+1.5
+2.6
+2.9
+4.7
+6.6
+7.4
+7.7
+9.8
+8.7
+9.2
+9.6
+9.4
+9.2
+8.7
+7.7
+7.7
+ 7.4

+5.09

8.3

8.2

8.3

9.3

9.5

9.6

+
+
+
+
+
+
+11.1

+ '

+
+ 9.3

+ "

~

+
+
+
+
+

9.

9.5

9.3

9.5

8.0

5.6

4.2

+ 4.3

+ 5.3

+ 5.3

+ 7.2

+ 7.6

+ 8.3

+ 8.5

+8.3
+7.2
+ 6.2

+ 7.0

+6.7
+5.3
+5.6
+5.1
+ 2.5

+2.0
+2.2
+2^4
+3.3
+3.3
+3.3
-i-0.5
—0.5
—1.5
—2.5
—3.5
—4.9
—5.5
—6.6
—7.1

+ 8.06

1.5

1.5

0.5

0.5

2.0

2.3

5.0

7.4

8.8

8.1

—10.6
12.0

12.0
—13.5

14.5
—14.5

13.5
—14.5
—15.3
-16.7
—16.5

15.6
—16.1

16.3

2Sth.

-16.7
-16.0
-13.7
-13.5
-16.5

-16.9
-16.9
-16.5

-16.5
-15.6
-15.5

-16.1

-10.7
- 9.4
- 9.4

-12.8

-12.8

-12.7

-14.5

-14.7

-15.7

-15.0

-14.7

-16.5

-15.5
-16.5
-17.5
-17.8
-18.5
-18.3
-17.5
-17.8
-18.0
-18.5

-18.0
-16.2
-17.5
-18.1
-18.2
-18.2
-18.4
-18.7
-18.7

-17.8

-17.5

-17.0

-17.5

-16.0

-15.5
-16.0
-16.7
-17.5
-17.3
-16.8
-16.6
-16.4
-16.2
-17.0
-16.1
-15.6
-14.8
-13.7
-12.5
-11.9
-11.4
-11.2
-10.5

-10.9

-10.9

-10.4
-10.4

-10.4

-10.4



RECORD AND DISCUSSION OF TEMPERATURES.

Temperature of the Air in Shade observed at Van Rensselaer Harbor,
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Temperatdre of the Air in Shade observed at Van Rensselaer Harbor,

In December, 1853, in Lat. 78° 3T', Long. 70° 53' W. of Greenwich.

Expressed in degrees of Fahrenheit's scale. At meteorological observatory on floe.'

Hour.

ih.

2
3

4
5

6

7

8

9

10
11
Noon
13
14
15

16
17
18
19
20
21
22
23

Midn't

-16.5
20.5

23.5

26.6

29.5

31.0
32.5*

31.7

28.0

32.0

30.5

24.5

20.9

23.0

23.1

22.2

23.0t
23.0
20.5

29.5

23.0
23.5

27.0
-31.0

3d. 4th.

-29.5
33.4
35.0
34.6

28.2

27.3

24.7
25.2

24.5

26.0
24.5

22.5

21.0
22.5

24.5

26.0
25.5

26.0

25.6

28.5

26.8

26.8

26.8
-30.4

Means 25.69 —26.90

-33.5
31.5

31.5

29.7

29.0

26.5

26.5

24.5

25.5

25.5

26.0
26.0

27.1

26.1

26.2

27.7

29.5

30.5

31.0

32.5

31.0

28.5

27.5

-26.0

—25.0
26.5

26.4

27.3

26.4

25.0
23.0

22.2

264
23.6

23.0

20.8

12.0

12.0

12.5

14.5

18.0

18.5

19.0
16.5

10.9

12.1

11.0
- 9.5

—28.30 -19.25

— 8.5

9.5

13.5

14.0

15.5

21.0

17.0

20.5

24.0
26.5

28.4
28.5

27.4
27.2
28.2

27.2
32.5

33.5

33.5

31.5

32.5

31.0

30.8
-29.5

-24.65

-30.5
29.5

27.0

27.0

23.8

23.4
26.1

29.2
31.5

32.0

32.7

33.2

33.7

33.7

33.5

33.0

33.0

33.5

33.0

32.5

32.8

31.5

30.0
-26.4

7th. Sth. 9th.

—30.52

-26.4
26.0

26.0

24.0
32.5

31.0
31.6

32.0

37.0

38.3

37.8

38.5

36.9

37.8

40.8

42.0
38.5

37.1

39.5

41.0
39.5

38.0

38.5
-40.0

—39.5
39.5

39.5

41.0

41.5

43.2
41.9

42.5

41.5

42.5

42.0
43.5

43.5

43.9

43.9

44.0
44.0
44.0
44.0
44.0
39.4
35.8

36.1

-35.0

—35.0
34.0

34.0

34.5

34.8

36.0

33.0

31.5

34.6

34.0

34.5

31.5

28.8
25.4
26.8

26.3

24.5

26.5

24.5

24.0
20.5

21.5

21.8
-23.5

—26.0
25.5

24.5

23.5

22.1

19.6

19.0

17.8

15.0

15.0

12.5

10.5

10.3

10.5

10.0

9.5

10.5

12.2

12^4

11.0

10.8

11.2
13.0

-13.2

35.45 -^1.49 '—29.23 —15.23

-13.5
13.5

15.5

18.5

21.2
23.1

23.0
20.5

20.0

23.8

24.6
26.0
26.4

27.4
27.9

27.9

30.5

31.0

29.5

28.5

31.0
31.0
29.5

-28.5

12th.

—30.0
28.5

29.5

29.6

26.6

23.9

24.9

25.4

26.0

25.8

26.5

26.5

26.5

27.5

27.0
25.5

25.3

26.3

28.3

28.6

29.2
29.5

28.2
-27.8

loth.

—24.681-27.20

—27.5
28.7

29.5

29.5

27.0
27.5
29.0

30.5

30.0

31.5

34.8

34.5

35.0

35.4
34.0

35.2

37.0

38.0

39.5

38.5

36.5

35.5

37.0
-37.5

—39.0
39.5

39.4
39.5

38.2
39.0

37.4

39.4

40.0

39.8

40.5

40.5

39.5

38.5

37.5

40.0
42.6
42.0

41.5
41.8
40.4
41.3
41.0

—41.5

—42.5
42.5

43.5

43.5

41.0
42.5

41.0

41.5

42.5

42.9

43.0

42.5

41.6
41.6

41.4
39.4
39.5

39.5

40.5

39.0

39.8

37.5

37.5

38.0

-39.5

40.4

42.5

41.5

40.2

40.5

40.4
42.0

42.5

42.7

41.5

41.5

42.0

39.5

40.5

40,5

34.5

37.5

41.5

41.0
411.2

40.9

41.0

42.2

-33.30 —39.99 —41.01—40.69
I I

Hoar.

Ih.

2
3

4
5

6

7

8

9

10
11

Noon
13
14
15
16

17
18

19
20
21
22
23

Midn't

—41.5
42.3

43.5

42.3

43.4

42.5

42.0

37.5

39.0
39.2

39.5

41.0
40.5

41.0
42.0

38.4

41.0
41.5

41.5

41.5

38.7

38.7
38.5

—37.5

ISth. 19th.

—39.5
38.0

36.0
37.8

36.6

32.8

31.9

29.5

28.5

27.5
25.8

25.0

25.5

24.5

26.5

27.5

25.5

25.2
25.4

25.0

22.8

22.0
23.0

-22.6

Means —40.60 —28.52

-21.5
21.0
20.5

19.5

18.8

19.8

17.5

17.9

16.4
16.7

16.8

16.5

18.0

21.7

23.3

26.5

23.6

24.6

28.2
30.1

34.0

34.9

35.0
-30.5

20th.

-30.0
30.5

29.5

29.5

27.7

31.6

34.2
35.0

31.0

32.4
33.5

30.0

35.3

34.3

36.6

36.5

36.2

38.2

40.0

40.2

33.6

30.8

32.5

-32.8

21st.

-35.0
33.5

33.8

33.0

34.8

31.0

31.1

32.0

32.0

31.6

31.0

32.3

34.5

37.8

37.5
39.5'

39.9

40.0
39.4
37.0

28.6

28.5

35.0
-31.6

-34.8
35.6

36.0

36.8

36.8

37.5

38.0

37.2
37.3

37.5

37.2
33.9

33.2

32.0

35.0
35.5

39.0
32.8

36.5

34.6

31.0

31.0

30.2
-29.0

23d.

23.05 -33.41 —34.18 —34.93

—28.7
27.5

21.5

18.0

11.5

11.9

11.1

16.0

14.0

12.3

12.4
11.5

9.7

10.3
12.0

15.0

14.8
14.0

12.1

12.2

13.0

12.6

12.2

12.0

-13.5
13.5

14.8

15.5

11.2

11.4

10.8

11.5

11.6

12.2

12.0

12.3

12.3

12.2
12.0

12.0

10.2

10.1

10.1

11.0

13.0

13.0

13.0
-13.0

-19.0
19.7

19.5

20.0
18.0

19.4
20.8

22.5

23.3

22.2
23.4
23.6

28.5

28.7
29.0
30.1

29.0

29.5

29.1

27.4
26.0

27.5

26.8
-26.5

26th.

—14.43—12.18 —24.56

-26.5
23.0

27.5

25.6

23.2

23.2

22.5

22.5

21.6

21.0
21.3

21.5

20.3

20.4
20.5

19.5

19.2

19.0

19.0

18.5

18.5

17.8
16.8
-16.5

-21.06

—14.5
14.0

13.5

13.0

12.2
13.9

14.4

13.3

12.5

12.5

12.6

12.0

12.0

11.8

11.2

10.2

9.1

8.4

7.5

5.2

4.6

3.5

5.8
- 6.4

-13.0

-13.0

-13.5

-15.8

-16.5

-16.0

- 8.7

7.0
. 8.5

8.5

. 9.8

9.0

9.5

11.0
7.7

6.5

4.9

4.2

2.5

2.0

1.1

1.8

2.2

1.8

—10.59'-!- 8.10

— 0.8

0.8

— 0.8

0.8

+ 1.4
— 0.5
— 1.5
— 2.4
— 6.6

8.0

12.5

—14.5
—16.3

16.8
16.9

17.2
—13.6

12.4

15.1

16.4
—18.0
—20.2
—18.2
—18.8

30th. 31sl.

—10.32

-19.5
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Temperature of the Am in Suade observed at Yan Rensselaer Harbor,
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TEMPE&ATtJRE Of THE AlK IN ShADE OBSERVED AT Van RenSSELAER HaRBOR,
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The following is an example (of a somewhat extreme case) of the method of

interpolation adopted in the preceding abstract. Required, the hourly temperatures

between, 1854, April 2d, 20'', and April 3d, 13''-. The monthly means of each

hour (omitting the observations on the 2d and 3d) were first compared with their

monthly mean, when the mean diurnal variation (for the 15th of the month)

became known. In like manner, the variation for the preceding month was ob-

tained ; and then, by a simple interpolation, the mean diurnal variation for the

time between the 2d and 3d was found. Let i\ v^ V3 ih r^i equal the hourly

values of the diurnal variation, t equal the mean temperature, and T resulting or

interpolated temperatures ; then T= t+ v j), where j^ a factor depending principally

on the transparency of the atmosphere. To find the hourly values of t and p for

the above interval, we select a convenient number of consecutive observations before

and after the interval, which, in the present case, gives the equations

—

April 2, ISh- —21.2 = f. +3.1 p
16 —22.3 = <+3.2p
17 —23.0 = ^+2.8 p
18 —2.5.0 = < +2.1 73

19 —28.0 = / +1.1 7J

20 —27.0 = ^+0 2 p

April 3, IS''-

14

15

16

17

18

—26.9 = t +3.4 p
—26.5 = t +4.0 p
—24.0 = t +3.7 p
—25.8 = t +3.2 p
—29.0 = i! +2.8p
—30.4 = t +2.1 p

Mean —24.4 = / +2.2 p
And from comparison f t = —29.1 ")

with each equation \p = 2.14J
-

Hence, hourly variation in t —0°.35, and in ^ —0°.04.

—27.1 =<+B.2p
< = -36.8 )

^ ,.,,

p= 3.03}
f"-- 1°^"

The above sets of equations were then corrected for this hourly change of t and

p, when the following corrected results were obtained :

—

< = —27.9

p= 1.60

t = —33.2

p= 1.90

These values, wdien substituted in the equations, leave the following residuals:

—

In first set —0.1

In second set —1.1

-0.1 +0.2 —0.3 —1.3 +1.5 Prob. error ofeach+0°.6

-1.5 +2.0 +1.5 —0.5 —0.3 " " +1.0

The true hourly variation in t become.s —0°.24

p " —0.01

The following table contains the interpolated values of t and p, and the result-

ing houi'ly temperatures for the interval.

1S54
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Diurnal Variation.—Before giving the table of the diurnal change of the atmo-

spheric temperatures, it will be proper to remark that, astronomically, the upper

limb of the sun ceases to be visible at noon on Oct. 25th, and reappears at noon

Feb. 16th; between April 19th and Aug. 24th, the lower limb will continue above

the horizon without setting. On account of the considerable annual variation of

the temperature, the figures in the last vertical column of each month in the pre-

ceding abstracts, headed "mean," require a small correction for the effect of the

annual change during twenty-four hours; they will then represent the diurnal

variation for the middle of each month. Thus, for September, 1853, the effect of

the annual change during twenty-four hours is 0°.50 decreasing, hence the maxi-

mum corrections applied are —0°.25 and +0°.25 for l'^- and 2.4,^- respectively;

and for the intermediate hours an aliquot part of this is applied, according to the

interval from noon, where the correction is zero. The following table presents the

summary of the diurnal variation for each month of the year; for the first five

months, the figures are the mean from two sets. The highest and lowest values,

for better distinction, are placed between parentheses.

Mean Diurnal Variation of the Temperature for the middle op each Month op the Year.
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amplitude is a maximum) about three hours after noon, the whole mean range

(obtained graphically) being four hours during the year. In the months of Novem-

ber, December, and January, there are two minima, one at about 6 A. M. (whether

this represents the primary or secondary minimum cannot well be decided from

these observations alone), and the other at about 9 P. M. During the remaining

months of the year, there is but one minimum during twenty-four hours, which

occurs at 1 A. M.

At about 7Hn the morning, and a little before 8 in the afternoon, the tempera-

ture equals the mean temperature of the day, excepting the months of November,

December, and January. The greatest deviations from these hours are +1^ hours.

For the remaining three months, the means are reached at 9 J in the morning, and

also between 4 and 10 in the afternoon; the latter (as well as another hour at

about 4 A. M.) being very irregular.

For three months of the year, the diurnal variation is exhibited graphically.

-
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Accordingly the mean is reached at 7'>-.7 A. M. and T'^-.G P. M; the maximum

at 2 P. M., and the minimum at 1 A. M. The mean range equals 3°. 69, a quan-

tity necessarily smaller than the mean amplitude for the whole year as given above.

Maximum mean hourly difference or change 0°.62 between T^^- and S^- A. M., and

0°.45 between the same hours P. M.

We now return to the last vertical columns of the general monthly abstracts,

and examine the

Observed Hours of Mean Daily Temperature.—The following table contains the

hours of the day when the temperature equals its mean daily value, made out for

each month of the year. Also shows their difference, or the "critical interval."

These values are derived directly from the general abstracts of observed tempera-

tures, and, for the first five months, are mean values derived from two sets of

observations in the first and second years.

Month.
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paper. This correction, from consistent separate values, is +0°.99. On account

of the occasional omissions of observations in the hourly abstract, the daily means
in the Narrative for these three months are probably not reliable, the calculator,

as has been found on other occasions, having paid no attention to such omissions

in taking his mean ; the monthly means may, nevertheless, be nearly correct.

Mean Monthly Temperatures at Van Rensselaer Harbor.

(Degrees of Fahrenheit's scale.)

1853 September
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It must be considered a fortunate circumstance that tlie observations extend

over two winters, and thus give us a more exact mean temperature for that season.

The warmest month is July, and the coldest is March ; the temperature of

December, however, does not differ much from it, and December actually was the

coldest month in the second winter. The highest mean monthly temperature seems

to fall almost exactly to the middle of July, and the lowest would probably occur

in February, if we had a longer series of observations extending over several

winters. From the observations on hand, we find the December temperature only

5° higher than the March temperature. The range of the mean temperature for

the warmest and coldest month is 73°. 07. The temperatures for the meteorological

seasons—December, January, and February being regarded as winter—become as

follows :

—

'1
Winter —28°. 59"

Spring ..... —10.59 [ Mean temperature for the

Summer +33.38
Autumn — 4.03

whole year, —2°. 46.

The mean annual temperature is reached in the middle of spring (April), and
again in the middle of autumn (October). The difference in the winter and sum-

mer temperature is 61°. 9 7.

The seasons of the second year compare with the corresponding ones of the first

as follows:

—

Autuma in the second year colder by 5°. 65

Winter " " warmer by 1.03

First two month.? of spring colder by 0.76

The lowest mean monthly temperature of the first winter (March, —36°.79)

was precisely the same as that of the second winter (December, —36°.79), both

months falling in the year 1854.

For the purpose of continuing the discussion of the atmospheric temperatures,

it becomes necessary to express the annual variation analytically. On account of

the great range of this variation, I have first applied a small correction to the pre-

ceding monthly means, in order to refer them to the middle of months of average

length of 30'i-.4 in common, and 30'i-.5 in leap years. Thus, the mean temperature

of January, 1854, refers to (noon) 15'i-.5, when it ought to refer to lb^-.1; differ-

ence, 0'i-.3. The fifteenth part of the difference of the January half monthly means
is —1°.40; hence the correction +0°.40. For convenience of reference, the num-
ber of days for which a correction is to be applied to refer the means of the true to

an average month are here inserted. Commencing Avith January, these numbers
for the several months in their proper ordet become

—

—O'l.S
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moans, referring to months of an average length, I have added the probable un-

certainty obtained by comparison with the daily means.

January

February .

March

April

May
June

Annual mean from 12 average months

—28°.26
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For the day or summer period we thus obtain the equations :

—

Whence i!m = —15°.73, p = 5.918, and q =
+ 0. 1 2 as resulting from the normal equations.

r=—15°.73 + 5.918 i? + 0.12 Q±0°.T

May
June

July

August

4.]4°.'r8 = /m + 5p+ 45

+ 30.7G =<™ + 8i3 + 2fy

+ 38.18 =U+^p
+ 31.59 =<,„ + 8p— 2f/

r=—9°.18 + 4.832 «— 0.05 Q

September + 13. 15 = tm + 5p— 4 5

For the spring months :

—

March _33°.54 = /,„— 5|j + 4(7^

April _ 9.48 =<m + 6g[-

May +14.18 = (!,„ + 5;:> + 4^)

For the autumn months :

—

September +13°. 15 = tm + 5^— iq-\

October _ 4.13 =/m — Ggi-

November —21.96 =tm— ^p— 4g)

The above 3 values for t.^, jy, and q are represented by the formulce:-

r=_4.91 + 3.510i?— 0.13 Q

<„ = _15.'I3 +0.n?i +0.96?t'=

p =+ 5.918-

q = + 0.12 .

0.220rt— 0.1942?i»

O.Olrt — 0.022«^

Where n = number of months from the mid-

dle of July. For March n = —2 ; for

Nov. +2.

The following table contains their computed values for each month (under

discussion).

Month. tm
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Influence of Winds on Temperature.—To ascertain the temperature of the winds,

the following method was employed. By means of the preceding formula, express-

ing the temperature, a set of tables was formed—partly by direct computation,

partly by interpolation between these computed values—of the daily mean tem-

perature throughout the year, and the same was set down opposite the respective

hours of the day when the mean temperature is reached. Next, by means of the

known diurnal variation, interpolated from its mean monthly value, for each day,

these tables were completed by inserting the temperature for every hour of the day
to the nearest whole degree. They were then compared, hour for hour, with the

abstract of observed temperature, and the difference < °^ ^^ ^^
\ placed in the

( — for defect J

column for the respective wind as observed at the same hour. For this latter pur-

pose, an hourly abstract of the wind was prepared. The abstract of differences

contains eight columns for each of the principal directions, and an additional one

for calms. By this process, the effect of the annual and diurnal variation is at

once eliminated, and the remaining differences can safely be left to their own com-

pensation. The results for the months from September to January (both inclu-

sive, have been combined for the two years. The following table exhibits the

results of this somewhat lengthy process. The first column contains the magnetic

directions of the wind, including a line for the calms; the second, the sum of the

differences as explained above ; the third, the number of times the wind blew from

each of the eight directions during the seventeen months of registered hourly tem-

peratures and winds; the sum total, or 2n, equals 11534, and the number by which

it falls short of 12264, indicates the number of hours observations were wanting;

the last figure in the column gives the number of hours during which the atmo-

sphere was calm. The fourth column shows the values of , or the quantity by
n

which each wind affected the temperature, the sign 4- corresponding to an effect of

raising the temperature above its mean.

" Meteorology," Vol. XIV. 8th edition of the Encyclopsedia Britannica. The value 9 = corresponds

to January 1st and T \& expressed in degrees of Fahrenheit's scale.

r=—2°.20 +35°.39sin (« -f251° 43') +6°.T2 sm (2 9 +69° 4Y') +3°.20 stn (3 9 +11° 5')-

The formula leaves the following differences (0.—C.) between the observed and computed monthly

means :

—

In January —0''.2

February 4-3.4

Marcli —4.9

April -1-2.7

May -1-0.3

June —2.5

In July .

August

September

October

November

December .

-f-l°.2

-f-1.5

—2.4

4-1.4

-fl.3

—1.9

And a probable error of any single determination of ± 1°.6. The warmest day is accordingly July 8th,

and the coldest March 1st. The mean temperature of the year is attained April 29th and October 12th.

The mean diurnal variation for the whole year, as derived from its montlily values, is represented by the

formula

—

t = -f-l°.85 sin (9 4-64° 55') 4-0°.08 sin (2 9 4-97°) 4-0°.03 sin (3 g 4-128°),

with a probable error for any single hour of ± 0°.03, the angle 9 counting from noon.

5
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Mag. direction

of wind.
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sum of the above differences for the hours during which snow fell, the second

column the number of hours, and the last column the rise of temperature above

the mean. In 17 months, it snowed during 680 hours, and rained during 60 hours.

This small quantity of rain fell in the month of July; snow also fell during 10

hours in this (warmest) liionth.

lA

2 January
February
March. .

April

May
Juue

.14(13°

- 250
. 130
- 176
- 534
- 48

74
16
14
21
136
36

-19°.0

-15.6

- 9.3

- 8.4
- 4.0
- 1.3

lA
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above or below the mean temperature, + indicating }
^^'

^ I than the mean.

These differences are herewith presented graphically by full lines; the phases of

the moon are marked opposite the corresponding dates, the new moons being given

at the top, the full moons at the bottom, of each diagram. The investigation com-

mences with Nov. 3d, and ends with April 13th, for the winter 1853-54, and in-

cludes the time between Oct. 19th and April 16th of the second winter. Between

these intervals, the mean half monthly temperatures are below —10°. Tempera-

tures observed after Jan. 24th, 1855, have been taken from the abstract in Vol. II.

of the Narrative (corrected for index error). They are probably subject to small

corrections, and hence have been dotted in the diagram.

The wavy line above the zero line indicates the number of hours during which

snow fell in the corresponding 6 day period ; the numbers in the vertical column

answering also for the hour scale. The wavy line below, or on the negative side

of the temperatures, indicates the number of clear days in each 6 day period, and

in order to use the side figures also for this day-scale, the number of clear days

was doubled, 12 being the maximum indication of 6 clear days.

CO CI CO
I l-H t-l - .

>a I I I I

.H t- CO Oi
rH iH cq c-l

Cq 00 Tt<
iH ?-t C-1

lO
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vation of temperature by the nearly total obscurity of the atmosphere during the

six days in question.

The mean amplitude of the wave in the winter 1853-54 is 19°.4, and in the

winter 1854-55, 20°. 1, or 19°. 8 from an average during these two winters.

It has been remarked by an eminent astronomer that, if the moon emits any

sensible heat, it is probably expended and becomes apparent by a tendency to dis-

appearance of clouds under the full moon. Supposing this to be a fact, it would

seem that the powerful radiating force of the earth's surface, called into activity

under a clear sky, produces, as a secondary effect, the phenomenon of greatest cold

at the time of full moon. The process is going on gradually, and, when combined

with the tendency of a fall of snow about the period of new moon, would favor

the production of the caloric waves observed during the winter season. These

waves could not be explained either in range, duration, or regularity, by the effect

of various winds and calms, since their total effect could only amount in maxima
to 6^°, according to the previous investigation.

A maximum cold will be produced, as stated by Dr. Kane, by a concurrence of

the time of full moon with a perfect calm and a great transparency of the atmo-

sjjhere, during the middle of the winter season. The opposite effect requires, for

its full development, a concurrence of the time of new moon with a continued fall

of snow, a generally obscured atmosphere, and winds from a direction between

N. N. E. andE. S. E. (true).

Enough has been shown to make these alternations of relative cold and warm
periods in winter an interesting and instructive subject for further study, specially

with a view of tracing out and confirming the apparent connection of the concur-

rence of the two principal lunar phases, with a tendency to obscurity and tran-

sparency of the atmosphere.

In accordance with Prof. Dove's investigations of the return of cold about the

11th of May, the mean daily temperature on May 13th (1854) of +2°. 8 was 9°.3

lower than the computed (by preceding formula) temperature.^

Hoiirhj Corrections for Periodic Variations.—The following table for reducing the

mean of observations taken at any hour of the day to the true mean temperature
of the day, has a similar arrangement, and was prepared for the same use, as those
given for other stations in the Smithsonian Miscellaneous Collections of Meteorological

and Physical Talks, by Prof. A. Guyot (2d edition, Washington, 1858). The
figures necessarily present some anomalies, since they are derived directly from a
series of hourly observations extending over seventeen months; they present,
therefore, only the differences between the hourly and the true means.

' While this paper was going through the press, I received the March number (1859) of the London,
Edinburgh, and Dublin Philosophical Magazine, containing J. Parlv Harrison's article on the "Lunar
Influence on Temperature as connected with Serenity of the Sky." He states that, from 20 years of
observations at Greenwich, the mean temperature is above the average at the period of the new moon
(also at first quarter and before last quarter), it is below the average before and after full moon (also
between new moon and first quarter, and at and after last quarter).



RECORD AND DISCUSSION OF TEMPERATURES. 39

Arctic America—
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note, Oct. 19th, 1854, it ai^pears that the numbers expressive of the quantity of

solar light have the following signification:

—

1 Entirely clear.

2 Slightly obscured.

3 Clouded.

4 Misty and dark.

5 Excessive obscurity.

The sign 0, which occasionally occurs, probably indicates either no observation,

or snowy or rainy atmosphere. There are a few apparent anomalies in the follow-

ing tables, the temperature indicated by the black bulb being somewhat lower than

that indicated by the shade thermometer with an overcast sky. These may arise

from a slightly erroneous index error, or occasional observing errors, or different

localities of exposure.

The following record of the observations of the temperature by the black bulb

thermometer exposed to the solar rays, contains the corrected readings, which ren-

ders them directly comparable with the readings of the preceding general record,

and has been inserted for the use of those who may desire to further investigate

the subject.
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Readings of the Black Bulb Thermometer, and corresponding Notes on the Solar Light,

OBSERVED AT VaN ReNSSELAER HarBOR,

In April, 1854, in Lat. 18° 31', Long. 10° 53' W. of Greenwich.

Expressed in degrees of Fahrenheit's scale. At meteorological observatory.

lOth. 13th.

Ill-

2

3
4
5

6

7

8

9

10
11

Noon
13
14
15

16
17
18
19
20
21
22
23

Midn't

4.0

4.0

2.0

0.5

1.0

+ 2.0

+ 1.8
— 0.6
— 1.5
— 2.0
— 2.5

§—7.5
—10.0
— 9.0

— 7.0—17.0
— 6 O!—10.0
+ 5.0— 6.0

+10.0 — 2.0

+ 6.0*4-1.0+ 6.2

^10.0+ l.Ol 6.0

1+10.0+ 2.0i 12.0

+ 4.0+ 2.3

+ 1.8+ 5.0

+ 2.0+ 7.0'

+ 3.5'+ - ~

+ 5.0+— 8.0—
—ii.o'—
—18.0
—20.5

10.0

12.0

10.0
8.0' 9.0

7.0+ 8.0

1.0

1.9

3.6

14th.

o
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Readings of the Black Bulb Thermometer, and corresponding Notes on the Solar Light,
|
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Readings of the Black Bulb Thermometer, and corresponding
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RE.tDlNOS OF THE BlACK BuLB THERMOMETER, AND CORRESPONDING
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Readings of the Black Bulb Thermometer, and corresponding
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Readings of the Black Bulb Tuermometer, and corresponding Notes
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Readings of
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Readings of the Black
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Readings of the Black Bulb Thermometer, anb corresponding Notes on the Solar Light,
|



50 RECORD AND DISCUSSION OP TEMPERATURES.

Readings of the Black Bulb Thermometer and corresponding Notes on the Solar Light-

Continued and completed.

Sept. 12. At G'', 7, 8, 9, 10, 11, 12, 1, 2, 3, 4, b^ : B. B. +6°, 12, 18, 21, 23, 21, 19, 18, 16, 14, 13, 8

S. L. 3, ..,.., 1, 1, 1, 1, 1, 1, 1, 1

B. B. +2°, 1, 20, 33, 31, 31, 33, 34, 28, .

S. L. 1, 1, 1, 1, 1, 1, 1, 1, 1, .

Sept. 13. Same hours ;

2

19, 16°

1, 1

B. B. +13°, 16, IT, 14°;

B. B. +19°, 16, 13, 9°;

B. B. +11° 13°;

B. B. +9°, 45, 5°;

B. B. +8°, 11, 18°;

B. B. +20°, 16, 12°;

B. B. +2°, 6.5, 5°;

B. B. +13°, 13, 10°;

B. B. +13°;

S. L. 1, 1, 1, 1

S. L. ], 1, 1, 2

S. L. 1, 1

S. L. 1, 3, 3

S. L. 1, 1, 1

S. L. 1, 2, 3

S. L. 3, 1, 1

S. L. 1, 1, 2

S. L. 2

Sept. 14 and 15. No. observations.

Sept. 16. At 8 A. M., 1, 2, 3 P. M.

:

Sept. lY. At 1, 2, 4, 5 P.M.:

Sept. 18. No observations.

Sept. 19. At 11 and 12A.M.:

Sept. 20. At 11 A. M. and 3 and 4 P. M.

:

Sept. 21. At 9, 10, 12 A.M.:

Sept. 22. At 12, 1, 2 P.M.:

Sept. 23. At 10, 11, 12 A.M.:

Sept. 24, 25, 26. No observations.

Sept. 27. At 10, 11, 12 A.M.:

Sept. 28. At 11 A.M.:

Sept. 29, 30, Oct. 1, to 14. No observations of the black bulb thermometer.

Oct. 15. At 11 and 12 A. M.

:

B. B. —3°, —4°

;

S. L. 1, 1

The black bulb readings were discontinued on Oct. 18.

Decrease of Temperature with Elevation.—Readings of the temperature at the

level of the sea, and at eighty feet elevation on the mast of the brig, were taken

during the months of August, September, and October, 1853. These observations

were made with the same thermometer at the upper and lower position. The
following are the mean differences obtained from twelve observations (bi-hourly) a

day for the months August, September, and October, in the two positions: —0°.14,

—0°.67, and —0°.30, the minus sign indicating "colder above." We have, there-

fore, for an elevation of eighty feet, an average change of —0°.37 of temperature

during these three months; or the elevation corresponding to a decrease of tem-

perature of 1° Fahr. becomes 210 feet.

Surface Temperature of Sea Water.— The following table contains the mean
monthly values, from hourly observations, of the temperature of the surface water

in Van Rensselaer Harbor. On the 19th of October, 1854, an order was given to

immerge the thermometer four feet below the surface. On the previous day, the

water alongside gave at the surface 32°; at three feet deep, 30°. 5. After Novem-
ber 27th, the readings remaining constant at +29°, the observations were dis-

continued.

1853

1854

September



APPENDIX.
(See note on preceding page 2.)

Extract from Appendix No. XL 2d volume of the Narrative, p. 405, on the Determination of

Temperatures.

* * * * Sir Edward Parry, and more recent Arctic voyagers, have sbowii that

there is a differeuce, amounting sometimes to two degrees, between the temperatures adjacent to, and at

a distance from, the vessel. This was abundantly confirmed by our experience. During the intense cold

of our winters, the instruments became very impressible to artificial elevation of temperature. The

approach of the observer, the use of the lantern, the neighborhood of articles taken from a heated apart-

ment, &c. &c., were at once perceptible in our records.

Except in naval expeditions, Arctic temperatures, whether Asiatic or American, have been recorded

with a limited number of instruments. The results of these must be received with extreme caution
;
for

the differences which alcoholic thermometers exhibit, at temperatures below the freezing point of mercury,

are so varying as to require a large number of comparisons, and upon many instruments, to determine

their proper correction. It was not uncommon for thermometers which had given us correct and agree-

ing temperatures as low as —40°, to show at —60° differences of from fifteen to twenty degrees. Such,

too, was the case with the well-constructed instruments of Sir James Ross at Leopold Harbor.

To give an example of this, I may refer to the record of six thermometers suspended near each other,

as above described, and observed for purposes of comparison at noon February 5th, 1854.

_71o, _G3°, —54°, —53°, —50°, and —50°.

All of these, at temperatures above -40°, agreed within 1°.8, and were selected as the most consistent

of nearly thirty spirit thermometers.

At 9 A M of the same day, eleven similar thermometers gave, under like circumstances, a mean of

68°, the extreme readings being -56°.4 and -80°. For the purpose of obtaining the most probable

temperature from these conflicting records, my first impulse was to reject the lowest (coldest) extremes,

and take the mean of those which accorded best; but upon advising with our astronomer, Mr. Sonntag,

I determined to take the mean of all without rejecting any, the view which he took being simply that

those instruments which indicated the extremes in the low scale had never, in temperatures above —40 ,

shown any anomaly which deprived them of an equal claim to confidence with the rest, and that there

was no reason, & priori, to consider the results which they gave as less probable than those shown by

the others.
, „ ,, >

t In a word, I adopted the views of Professor Airy, as published in the 95th number of the Aviertcan

Astronomical Journal. The causes which had produced the errors were mostly unknown, and the

quantity to which these errors might amount was entirely so.
. , , x, ^ ^.i.

Our thermometers were made with great care by Tagliabue, of New York. But, independently o o her

mechanical sourees of error, I am obliged to say that I do not regard the contraction of colored alcohol,

at very low temperatures, as sufficiently investigated to enable us to arrive at the causes or the quantity

of error. In most of the spirit thermometers, the uniform thickness of the tube was tested before leav-

ing New York; and the freezing of carefully distilled mereury, which I had taken with me for the pur-

pose gave excellent determinations of absolute temperature.

But it may not be uninteresting to state that the freezing point of this metal varied between -38 .5

and -41°.5, and that its rate of contraction as a solid was so uniform that, m our long and excel-
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lent 36 inch standards, it descended after freezing as low as —44°. This result is in accordance with

that obtained by Sir Edward Belcher, whose experiments go even further than my own, the mercury

having been observed by him to descend as low as 46° below zero.

I may mention the fact, as in some degree confirming the propriety of not excluding an eccentric

result from the computation of means, that two or more instruments may agree well together and still

differ considerably from the most probable temperatures. This was the ease with two long spirit ther-

mometers, which never, even at the lowest temperatures, showed differences amounting to one degree,

bnt which, at 68°, varied 7°. 7 from the mean of eleven others. The cause was in this instance easily

explained. The two instruments were facsimiles of each other; any errors of dirision of the scale, or

from the unequal contraction of the fluid, which was the same in both, and the same in quantity, and

probably taken from the same preparation of spirits, were of course common to both. The error induced

by the coloring matter of the fluid adhering in small particles to the sides of the tube became very marked

at low temperatures. Our routine of daily observation was as follows: Two 36 inch register spirit

thermometers were noted hourly, as well as a varying number of instruments of smaller size. For pur-

poses of comparison, the long spirit thermometers and from five to twelve of the others, in selected

groups, were generally read at the same time. The difference between the mean of these observations

and the reading of any one instrument, gave the correction which was applied to that instrument in

order to get the true or most probable temperature. ******
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DIRECTION AND FORCE OF THE WIND.





RECORD AND DISCUSSION OF THE DIRECTION AND FORCE OF THE WIND.

The observations of the direction and force of the wind at Van Eensselaer

Harbor, North Greenland, extend over the same period as the other meteorological

observations, viz: from September 1st, 1853, to May 1st, 1855. With few excep-

tions, these observations were made hourly, and their record available for discus-

sion, extends to January 24th, 1855. Those taken after this date will be found

recorded (three times a day) in Appendix No. XII. of the second volume of the

Narrative of the Expedition.

No self-registering anemometric instrument was used. The direction of the

wind is given uncorrected for magnetic variation of the needle, and was noted in

reference to eight principal points of the compass. The course of the wind thus

given refers to the lower or surface stratum of the atmosphere. The force of the

wind has been estimated as near as possible according to a scale extending from

1 to 10; the former number indicating light airs, the latter a hurricane. Zero

denotes a calm air. These figures, expressive of the relative force of the wind, are

placed in front of the letters indicating the direction, as given by its initial letter,

and their relation to the velocity and pressure of the wind is shown in the follow-

ing table, used in the United States Coast Survey.^

DENOMlNATIO:f
OF Wind.
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and, since the force of the wind depends altogether on an estimation, I prefer, in

the small number of cases in which the forces 9 and 10 occur, to adopt the num-

bers 70 and 80 as the corresponding velocity in miles per hour.^

In the following hourly abstract of the anemoraetric observations, the direction

is indicated by the initial letter or letters of the compass point, and the force by a

number preceding it, according to the scale given above. Any intermediate direc-

tions, dividing the compass into 16 points, have been placed alternately in the

column of the preceding and following principal direction ; thus two successive

entries in the log-book of N. N. E., will be found noted in the abstract as N. E.

and N. In this manner the mean directions have in all cases been preserved.

These intermediate directions are of comparatively rare occurrence. In a few

instances, particularly during the first ten days (of September), there is some doubt

as to the true meaning of a blank in the log, all other meteorological observations

being duly recorded, whether this indicates a calm or an omission of observation.

In these cases, I have likewise left a blank in the record, if not otherwise guided

by the abstract given in Appendix No. XII. of the Narrative. The first vertical

column in the abstract contains the hour of mean local time. Horizontal dashes

( ) in the body of the abstract indicate " no observation," and two inverted

commas (" ) signify the same force and direction as for the hour immediately pre-

ceding. The fall of snow (and rain) is also noted.

' Mr. Sonntag's views on this subject agree with mine; he thinks the forces rather over-estimated,

produced by the greater sensation of cold.
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Direction and Force of the Wind observed at Van Rensselaer Harbor,
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Hour.

lb.

2
3

4
5

6

7

8

9

10
11

Noon
13

14
15

16
17
18
19
20
21
22
23

Midn't

Direction and Force of the Wind observed at Van Rensselaer Harbor
In June, 1854, in Lat '78° 37', Long. 70° 53' W. of Greenwich.

The directions are magnetic. Variation of compass 108° W.

2d.

w.

w.

4tb.

IS.W.

1 s. w.
2 S. W.
1 s. w.
2N. W.

1 N.

IN.W.
2N. W.
1 N. W. 2 N. W.

" 13 N. W.
" 4 N. W.

3N.W.
(t

2N. W.

6 N. E,

5 N. E.

3N. W.

5N.

3N. W.

2N.W,
2N.
1 W.

1 N. W.

11
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Direction and Force of the Wind observed at Van Rensselaer Harbor,

In November, 1854, in Lat. 78° 3T', Long. 70° 53' W. of Greenwich.

The directions are magnetic. Yariation of compass 108° W.

lu.

3
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The immediate bearing of the wind on the temperature, the weight and moisture

of the atmosphere, and upon the climate in general, as well as its practical relation

to navigation, renders this meteorological element of equal importance with any of

the others, though it has, perhaps, received comparatively less attention.

Method of Reduction.—In the following discussion, we have to consider the

average direction and force, as well as the quantity of air blown over the place of

observation.

In regard to the mean direction and velocity of the wind for any given period

—

a day, month, or year—the customary formula of Lambert has been so far modified

as to include the velocity, and not to depend on the relative frequency of the

winds alone.

Let 01 O2 O3 be the angles which the directions of the wind make with the

meridian, reckoned round the compass, according to astronomical usage, from the

south, westwards to 3G0°, or in a direction indicated by the law of rotation; and

t'j «„ 1-3 its respective velocities, which may be supposed expressed in miles

per hour; and let the observations be made at equal intervals of time, say hourly.

By adding up all velocity-numbers referring to the same wind during a given

period, and representing these quantities, or the number of miles of air transferred

bodily over the place in each direction, by Sj s, S3 , then the quantity of air

passed over the place of observation by winds from the southward is expressed by

i?^. = Sj cos Oi + s^ cos 63 + >% cos dj +

And for winds from the westward

B,^ = «! sia 61 + S2 s"i ^2 + *3 ^^^^ ^3 +

The resulting quantity E, and the angle <p it forms with the meridian, is found by

the expressions

R = x/R'' +RJ, and imi ^= ^.
Rs

The general formula?, in the case of eight principal directions Q, assume the

convenient form

R^ = {S—N) + {SW—NE)vl—{NW—SE) x/T

Il^^= {_W—E) ^-{SW—NE)Vl+ (^NW—SE) ^h

Where the letters S, SW, W, etc., stand for the sum of all velocities during the

given period, or for the quantity of air moved in the directions S, S W, W, etc.,

respectively ; R, stands for the total quantity of air transported to the northward,

and i?,<, for the same transferred to the eastward. These formula?, for practical

working, niny be put in the following shape:—

-

Put S—N = a S W—NE = c

W—E = Z) NW—SE = d

Then

R, = R cos (p = a + 0.707 (c

—

d)

R^ = Rsin^ = h + 0.707 (c+ J).

Since R„ i?,,„ R, represents the quantity of air passed over during the given

period in the direction 0, 90°, cp, respectively, we must, in order to find the mean
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velocity in any resulting direction, divide by n, or the number of observations

during that period ; we then have

n
V,„=^, and V=.-.

n u

A particle of air which has left the place of observation at the commencement of

the period—of a day, for instance—will- be found at its close in a direction 180 + <p,

p
and at a distance of E miles, equal to a movement with an average velocity of

n

the length of the path described by the particle can be found by the summation of

all the vs (for each hour) during the period.

The above development supposes that all particles of the air surrounding the

station equally participate in the general motion, or that all particles describe equal

and parallel paths.

To admit nothing arbitrary in the reduction, no attempt has been made to inter-

polate values in those instances where occasional omissions occur in the hourly

abstract.

The great variability in the direction and force of the aerial motion renders the

taking of mean values for short intervals unnecessary, and we can at once proceed

to the mean monthly values.

For the convenience of reference, and in illustration of the method of reduction,

one of the monthly abstracts of the sum of the velocity numbers of each wind is

here inserted. Similar abstracts were made for each of the seventeen months

during which the observations continued.

Abstract of the Quantity of Wind in each of the Eight Principal Directions,

OBSERVED at YaN ReNSSELAER ILaRBOR,

la September, 1858.
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Resulting Monthly Direction of the Wind.—The resulting monthly direction ^ of the

wind is obtained by adding up the velocity-numbers for each wind separately, from

the hourly observations taken during the month, irrespective of omissions. The

numbers thus obtained are then treated in accordance with the preceding formulae.

For the month of September, 1853, for instance, we would have

—

2 S. = 143
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Month.
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Mean Velocity of the Winds.—The average velocity witli which each of the eight

winds pas.ses over the place of ob,?ervation in each month and for the whole year,

is found by dividing the sum of their velocity-numbers in the period by their

respective number of entries in the table; thus, for the month of September, 1853,

we have:

—

DiKECTIO.N- (MAGXETIC).
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Quantity and Relative Frequencrj of the Winds.—The sum of the velocity-numbers,

or the number of miles travelled over by the air in any direction for any given
period, may be called the quantity (5') of the wind which has been transferred over
the place of observation during that time. It will not be necessary to take into

account the variations in the density of the air, and the number given below refers,

therefore, to an average density. The velocity-numbers for each wind and month
have been given in a preceding table; they require, however, a correction, in order

to find q, for the occasional omissions in the observations. Thus, in September,

1853, no observations were recorded during 109 hours, and we may assume that

during this time the several winds (inclusive of calms) occurred, or would have
occurred in quantity and with a frequency directly proportional to their numbers
found from the 720— 109 remaining hours of the month. After adding this pro-

portional number for each wind and month, and after taking mean values for the

same months, the following table of the quantity of wind {q) has been made out.

JiAGSETic Direction.
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^ _-:

pi o 3 a>
1^ V-.

m O S5

1200

1100

1000

900

800

700

600

500

400

300

200

100

—



RECORD AND DISCUSSION OF FORCE OF WIND. 81

The greatest quantity of air moved over the place during the year comes from

a quarter bounded by the true directions S. E. by E. and N. N. E.; the prevailing

wind also comes from this quarter. With the exception of true S. W. by S. winds,

there is comparatively hardly any wind from the remaining directions; the quad-

rant between (true) west and north is particularly defective in this respect.

The calms greatly predominate, there being during the year more hours of calm

(5063) than hours of wind from any direction (3697)—a circumstance quite cha-

racteristic of the locality.

Average Duration of the Winds.—1\\e number of consecutive hours during which

any one wind blew is given in the table below. It contains average values made

out from all observations during the seventeen months. The number of consecu-

tive hours during which, on the average, calms lasted, is likewise given.

Magnetic direction.

s. .

s.w.
w. .

N.W.
N. .

Mean duration.

.
2''-.8

. 3.4

. 2.0

. 3.4

. 2.t

Magnetic direction.

N. E.

E. .

S. E.

Mean duration.

. 2'M

. 2.1

. 3.3

Calm T.8

Rotation of TFt'nfZs.—Owing to the great number of calms, and partly, also, to

the generally small quantity and velocity of the winds between the (true) S. and

(true) N. W. directions. Dove's laws of rotation cannot well be verified in this

locality. There is, however, a tendency of the magnetic S., S. E., and E. (E. N. E.,

N. N. E., and N. N. W., true) winds to shift, in accordance with the law, in the

proportion of three cases for to one case against it, or with a relative probability

of three-fourths in favor of the law.

Note on the Occurrence of feZes.—Between September 1st, 1853, and January

24th, 1855, there were recorded thirteen gales (with a force of 7 and above, and a

duration of not less than two hours). The date, direction, and duration of these

gales is shown in the following table.

1858

1854

Date.

Dec. 10

Dec. 28

Feb. 7

Feb. 15-16

April 15-16

June 11

July 28

General (mag.)

direction.

S. E.

S. E.

S. E.

S.

s. w.
s.w.

s.w.

Duration.

2li-

22

3

4

1

3

G

1854

1855

Date.

Sept. 30

Oct. 15

Nov. 20

Dec. 18

Jan. 13

Jan. 18-19

General (mag.)

direction.

S.W.

S. E.

S.W.

S. E.

S. E.

S. w.

Duration.

10"-

3

10

5

3

4

These gales do not appear to be confined to any particular season of the year.

On the average they last seven hours, and in summer they have a tendency to

blow from the S. W. (true E. S. E.), and in winter from the S. E. (true N. N. E.).

These two directions are the only ones from which gales were observed.

Thermometric and Barometric Wind Rose.-Th^ investigation of the connection

of the temperature and weight of the atmosphere with the direction of the wmd,

will be found in the discussion of the observations for temperature and barometric

pressure, parts I and III of this paper.

11
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Relation of the Direction of the Wind to the Amount of Snoiv {or Rain).—The

dependence of the fall of snow (or rain) on the direction of the wind, is shown in

the following table, which contains the aggregate number of hours during which

snow (or rain) fell for any direction of the wind and during calms.

Direction (mag.)

s. .

s.w.

w.
N. W.
N.

Hours.

52

n
43

110

45

Direction (mag.)

N. E. .

E. .

S. E.

Calm

Total

Hours.

6

10

75

328

740

in 17 months.

Tlie snowy (or rainy) quarter is between N. N. E. (true) and E. S. E. (true),

or from the direction of the Spitzbergen Sea, and also from the direction S. S. W.

(true), or from the upper Baffin Bay. During almost half the time, it snowed

during calms. From the directions W. N. W. (true) and N. N. W. (true), there

was hardly any precipitation.
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ATMOSPHERIC PRESSURE.





RECORD AND DTSCUSSION OF THE ATMOSPHERIC PRESSURE.

The barometric observations at Van Rensselaer Harbor, North Greenland, wore

made hourly, and commence June 8th, 1853. The record now available, however,

commences with June 27th, 1853, and extends to January 24th, 1855. The mean

daily values subsequent to this date, up to April 22d, 1855, inclusive, together

with the corresponding mean temperature, are to be found in Appendix No. XII.

second volume of the Narrative of the Expedition. It is proposed to discuss here

the observations taken between September 1st, 1853, when the brig entered her

winter quarters in Van Rensselaer Bay, and January 24th, 1855, at which date

the log-book on hand terminates.

Iihstrumenls.—The expedition was provided with a mercurial barometer and two

aneroids. The mercurial marine barometer was made for Dr. Kane by Mr.

Tagliabue, of New York. Its length was thirty-three and a half inches; it had a

brass scale seven inches in length, and a glass cistern with an adjusting point for

the surfiice of the mercury. In its adjustment, the correction for capillarity was

included.^ The readings are expressed in English inches. The aneroids have the

numbers 4796 and 1400. Of these, the iirst one was read daily (and hourly) from

the commencement of the record (June 27th, 1853) till its conclusion (January

24th, 1855). That aneroid 479G (and not 1400) was thus used, I infer from a

note in Mr. Sonntag's report dated Godhavn, September 12th, 1855, and in which

he refers to the comparisons between this aneroid and the mercurial barometer,

for the purpose of deducing the corrections to the former. These comparisons, as

found recorded in the volume containing meteorological constants, commence with

September 30th, 1853, and end on January 9th, 1854—65 in number.

The readings of the mercurial barometer commence October 24th, 1853, and

terminate with January 24th, 1855. The preference has been given to these

readings. The indications of the aneroid were only used for the time between

September 1st and October 24th, 1853; its readings are also valuable as corrobo-

rating those of the mercurial barometer.

The aneroid was kept on deck till September 19th, 1853, 9 A. M., when the

temperature was so low that the attached thermometer foiled to record. The

instrument was then taken into the cabin; its position there was six feet lower

than on deck.

In his reduction of a part of the above 65 comparisons between the mercurial

' The above information of tlie construction of tlie instnmieiit was roccivod from the maker. Scnle

!uul cistern were conneetcil ^)\• lirnss.
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and aneroid barometers, the reduction of the former to the temperature 32° is

appHed by Mr. Sonntag, astronomer to the expedition, for the case of a brass con-

nection between the cistern and scale. Table No. XVII. Series C, p. 63, in

Guyot's Meteorological and Physical Tables, edition of 1858, prepared for the

Smithsonian Institution, answers this case, and has been adopted by me for the

temperature reductions. This reduction, in general, is not very great, as may be

seen on p. 425, Appendix No. XII. of the second volume of the Narrative, where

the mean readings of the attached thermometer, fur the year 185i, is given

as +40°.3.

Reductkm of the Aneroid to the Mercurial Barometer.—A number of comparisons

of the two instruments, for the purpose of reducing the readings of the first to

their equivalent values by the second instrument, wei'e made, as stated above.

The diflerences in the indications of the mercurial and aneroid barometers, or

M— A, may be supposed to be proportional to the variations in pressure and tem-

perature, and may be represented by the equation

B = A -\- c + m {A— mean pressure) + n {T— mean temperature),

c being an index error. The quantities c, m, n, are to be determined from the

following comparisons. In the absence of any better information, the attached

thermometers were supposed free of index error. The comparisons were made by

Mr. Sonntag.
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The constant c is, therefore, + 0.159 mches, at a mean temperature 75°. 78 and

a mean barometric pressure 29.831. To deduce the coefficients m and n, the cor-

rection c has first been applied to the aneroid readings. The following differences

were then formed : B— {A + c), {A + c)— 29.8.31, and T— 75°.8. We then have

the 65 conditional equations :

—

1.

o.

4.

—O.Oig = +0.328 Hi — 10.8?i

—0.034 = +0.258 m — 3.8 n

—0.072= + 0.168 m— 13.8 n

—0.039 = —0.012 m — 5.8 ?«

etc. etc.

Their solution furnishes m and n. Making first the coefficient of n as great as

possible, bj addition and change of sign of the equation when necessary, we find

203.4 n + 0.846 TO = +1.314

or, w= +0.00075- 0.004 771,

and, in like manner, m results from the equation

—

12.56 TO + 4071= +1.190

m = +0.072, and n = +0.0065

Hence the formula for reduction

—

Inch.

B = A + 0.159 + 0.072 (A

Inch.

.29.672) + 0.0065 (T- 75°.8).

To show the result by the formula in extreme cases, the following eight com-

parisons are here inserted.

Inch.

JComputed reading B = 29.92, same observed (31) = 29.93No,
„ Q r Lowest temp.

" 32)
„ ^g| Highest temp,

" 23|

X

\

r
^ f Greatest pressure -\

^ r Least pressure i

29.41,

29.35,

30.03,

30.31,

30.35,

29.3.3,

29.23,

Inch.
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The hourly record of the barometer and attached thermometer readings is given

for mean local time, English inches and degrees of Fahrenheit, and for an average

elevation of the cistern of the barometer above the mean level of the sea of five

feet.

For the months of September and October, 1853, the barometric and thermo-

metric means are not directly comparable with the corresponding figures in

Appendix No. XI. of the Narrative (2d vol.) for this reason: In the Appendix the

uncorrected aneroid readings are given, while the present abstract contains the

corrected or referred readings according to the preceding investigation. After

October 23d, the readings of the mercurial barometer take the place of the aneroid

readings.

A star (*) attached to any date in the following record indicates that a corre-

sponding remark will be found in the notes appended to the abstract.

Occasional omissions in the hourly record of either barometer or thermometer

readings, as seen by the blanks in the table, have in all cases been supplied by

simple interpolations before the means (hourh' or daily) were taken, in order to

give the result independent of these omissions.
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Hourly Abstract of the Readings of the Barometer and Attached Thermometer at Van Rensselaer Harbor, |
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Hourly Abstract op the Readings of the Barometer and Attached Thermometer at Yan Rensselaer Harbor,
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Hourly Abstract of the Readings of the Barometer and Attached Thermometer at Van Rensselaer Harbor
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Hourly Abstbact of the Readings op the Barometer and Attached Thermometer at Van Rensselaer Harbor,
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HouKLT Abstract op the Readings op the Barometer and Attached Thermometer at Van Rensselaer Harbor,
|
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Hourly Abstract of the Readings of the Barometer and Attached Thermometer at Van Rensselaer Harbor,



RECORD AND DISCUSSION OF ATMOSTHERIC PRESSURE. 97

Hourly Abstract of the Readings of the Barometer and Attached TnERirojiETER at Van Rensselaer Harbor, |
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Hourly Abstract of the Readings op the Barometer and Attached Thermometer at Van Rensselaer Harbor,
|
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Hourly Abstract of the Readings of the Barometer and Attached Thermometer at Van Rensselaer Harbor,

In July, 1854, in Lat. TS° 3*?', Long. 70° 53' W. of Greenwich.

Mercurial Barometer on deck. 29 inches +. Readings in English inches and degrees of Fahrenheit.
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Hourly Abstract of the Readings or the Barometer and Attached Thermometer at Van Rensselaer Harbor,
|
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Hourly Abstract of the Readings of the Barometer and Attached Thermometer at Van Rensselaer Harbor,
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Hourly Abstract op the Readings of the Barometer and Attached Thermometer at Van Rensselaer Harbor
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Hourly Abstract of the Readings of the Barometer and Attached Thermometer at Van Rensselaer Harbor,
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Hourly Abstract of the Readings of the Barometer and Attached Thermometer at Van Rensselaer Harbor,
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Hourly Abstract of the Readings of the Earojieter and Attached Thermometer at Y.
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NOTES TO PRECEDING ABSTRACTS.

September, 18-53. During tlie whole month, the readhigs were taken from the aueroiJ barometer.

They were converted by means of a table to the corresponding readings of the mercurial

barometer.

1 1th. The dates before the 11th, were changed from nautical into civil reckoning.

14th. At 3 P. M., the aneroid barometer was removed from the cabin to the deck ; a change of six

feet of greater elevation.

10th. At 9 A. M., the barometer was brought from deck to cabin (si.x feet lower). During the

hours T and 8 A. M., it became colder than the scale could register.

14th-19th. A correction of +0.006 inch has been applied to the Ijarometer readings, to refer them

to the level of the cabin.

October, 1853. 24th. From this day, the readings of the mercurial barometer are given. The position

was in house on deck.

25th. Readings at 1, 2, 3, and 4 P. M., supplied from the aneroid in cabin.

January, 1854. 23d. The star preC.xed to the hours between 9 A. M. and midnight, indicates that the

decimals belong to 28 inches.

24th and 25th. The star indicates 28 inches as above.

February, 1854. 18th and 19th. The star in the place of the units indicates that the decimals belong

to 28 inches.

June, 1854. 22d and 23d. The deck house was removed; the mercurial barometer, however, remained

on deck.

Jul}', 1854. 31st. Between 1 A. M. and 2 P. M., the readings of the aneroid appear to have been inad-

vertently inserted in the column for the mercurial barometer. In the abstract the readings

were accordingly exchanged.

August, 1854. 27th. The readings of the two barometers between the hours 5 A. M. and 12 P. M.

appear to have been accidentally exchanged, as indicated by the temperature readings. After

9 A. M. the aneroid was read, and its indications were changed to those of the mercurial

barometer.

September, 1854. 4th. The sudden rise of the barometer between C and 7 A. M. is indicated by both

instruments. There is apparently no cause for this singular change, so far as is shown by the

remaining meteorological observations at these hours.

10th and 11th. Barometer not read during four hours, on account of the darkness.

14th. The readings at 7 and 8 P. M. were changed from 29.65 to 29.56; a correction confirmed by

the aneroid readings.

30th. The barometer stand removed to the most forward stanchion of the cabin. Height above

the water-line, one foot six inches.

October, 1854. 2d. The original record has the readings 30.2, 30.4, etc., for the hours 19 P. M., etc.

It should evidently read 30.02, 30.04, etc., as given in the preceding abstract, and as confirmed

by the aneroid readings. Similar mistakes in the displacement of a decimal have occurred in

two or three other cases.

22d. Mercurial barometer in cabin against stanchions amidships. Height of cistern, six feet.

November, 1854. 4th to 10th. No record for this interval.

December, 1854. 10th. The star in front of the figures indicates that the decimal places refer to 28
inches.

20th. The mercurial and aneroid barometers were removed to-day ; the mercurial barometer being

placed six inches lower than before, and the aneroid placed two feet below it.
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January, 1855. 20th, 21st, 22d, 23d, and 24tli. The temperature readings for these days have bein

taken from page 422 of the second volume of the Narrative.

25th, 2Gth, 2Tth, 2Sth, 29th, 30th, and olst. The barometer and temperature readings have been

taken from the same page of the Narrative.

The hist horizontal column of the reduced barometer readings is derived from the preceding column

by subtracting 0.024 inch, so as to allow for the introduction of the means of the last seven days.

February, March, and April, 1855. For these months the original record could not be found. The

daily and monthly means of the atmospheric pressure (and corresponding temperature), will

be found in Appendix No. XII. of the second volume of the Narrative.

Diurnal Variation of the AfmosjiJierlc Pressure.—The following table exhibits the

diurnal change of the barometric pressure, for each month of the year and for the

"W'hole year, as made out from the preceding abstract. For the months between

September and January (inclusive), the mean from the two sets is given.

Abstract of the Mean Hourly Readings of the (Reduced)
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The annexed diagram exhibits the observed (by dots) and the computed (by a fine

line) diurnal variation. Its iH'incipal feature is the afternoon inflection, with a
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was observed in May, tlie minimum in September. The range between these two

months is 0.284 inch.

Inches.

30.000

29.960

.920

.880

.840

29.800

.760

.720

.680

.640

29.600
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In the months of December, January, and Februarj^, the variability between

successive diurnal means is a maximum, and in the months of June, July, and

August, it reaches a minimum value; the ratio of the highest and lowest being as

The following table contains the maxima and minima of atmospheric pressure as

observed in each month, and the extreme ranges for each month of the year:

—
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ing, each fall uf snow. If snow fell for less than three consecutive hours, I have
taken no notice of it in this investigation. The mean result from 563 hours of

comparison, gave only a diflierence of 0.006 inch, hy which quantity the barometer

is lower during the fiill of snow than otherwise.

Variabilifi/ of Atmospheric Pressure icith the Direction of the Wind.—The connec-

tion of the atmospheric weight with the direction of the wind requires, in oi'der to

find its average effect, a great number of observations, particularly on account of

the irregular oscillations of the barometer in the winter months. The following

results are derived from a comparison of the barometric readings at the hours 6

A. M., noon, G P. M., and midnight, for each day, with the respective mean monthly

reading during 17 months of observations. These difference were then arranged

according to the directions of the wind. The result is as follows (+ indicating

f above | ,, n

-^ } the mean) :

—

(. below J

Magnetic direction. Inch.

N —0.022

N. E. . . . +0.072] On account of the comparatively small number of observations for

E. . . . . —0. lOOi these direction.s, they may be combined : E. N. E. —0.044 in.

S. E. . . . 0.000

S +0.038

S.W. . . . +0.045

W —0.0.31

N. W. . . . —0.0.31

From 1050 comparisons of calms and ijarometric readings, the latter -were found 0.005 inch above

their mean value.

It is only during S. and S. W. (magnetic) winds that the barometer rises above

the mean value; during all other winds it is dejiressed.

Relation of the Atmospheric Pressure to each Wind and to the Temperature of the

same.—To show this dependence, it is best to put the relation of the atmospheric

pressure, as well as that of the temperature, to the winds, in an analytical form.

In my discussion of the obsei'ved temperatures at Van Rensselaer Harbor, a table

was made out showing the dependence of the temperature on the direction of the

wind. If we deduct the mean elevation of temperature by the winds from each

separately, we obtain the following table of the effect of each wind on the tem-

perature (+ indicating an < . > of temperature) :

—

(. depression J

Magnetic direction.

N.

N. E.

E.

S. E.
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A comparison of the angular constants in these two expressions does not show a

correspondence of the wind of maximum temperature with a minimum pressure;

on the contrary, there is a much nearer correspondence of the wind of maximum

temperature with maximum pressure. According to the first forrauLa, the hottest

wind is from the direction N. E. h E. (true); and, by the second formula, the maxi-

mum atmospheric pressure is from the direction E. (true) nearly.
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I N T E D U C T I N

The present memoir is intended to give a catalogue of the Coleoptera thus far

known to inhabit the middle eastern portion of the great central region of tem-

perate North America. The boundaries of the province here treated of are as

follows: north by the Missouri river, east by the meridian of the mouth of the

Kansas or Platte river, south by about latitude 34°, and west by the main mass

of the Rocky mountains.

It thus includes Kansas, a portion of Nebraska, and the eastern part of New
Mexico. The eastern limit of this province is well defined ; the other boundaries

are indefinite, since it there fades imperceptibly into other provinces of the same

great zoological district.

Before proceeding to consider the special material used in the preparation of this

memoir, it will be jdroper to give a short sketch of the general results thus far

obtained regarding the geographical distribution of Coleopterous insects in the

territory of our republic.

The whole region of the United States is divided by meridional, or nearly meri-

dional lines into three, or perhaps four, great zoological districts, distinguished each

by numerous peculiar genera and species, which, with but few exceptions, do not

extend into the contiguous districts. The eastern one of these extends from the

Atlantic Ocean to the arid prairies on the west of Iowa, Missouri, and Arkansas,

thus embracing (for convenience merely) a narrow strip near the sea-coast of

Texas. This narrow strip, however, belongs more properly to the eastern province

of the tropical zoological district of Mexico.

The central district extends from the western limit of the eastern district, per-

haps to the mass of the Sierra Nevada of California, including Kansas, Nebraska,

Utah, New Mexico, Arizona, and Texas. Except Arizona, the entomological fauna

of the portion of this district west of the Rocky mountains, and in fact that of the

mountain region proper, is entirely unknown ; and it is very probable that the

region does in reality constitute two districts bounded by the Rocky mountains, and

southern continuation thereof.

The western district is the maritime slope of tlie continent to the Pacific, and

thus includes California, Oregon, and Washington territories.

These great districts are divided into a number of provinces, of unequal size, and

which are limited by changes in climate, and therefore sometimes distinctly, some-

times vaguely defined.

The Atlantic district may be divided into: 1, a northern province, including

Maine, Eastern Canada, Nova Scotia, Newfoundland, etc., and extending west-
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wardly Irom Lake Superior to Lake Winnipeg and Western Canada, which fades

insensibly into the great Arctic district; 2, a middle province, limited westwardly

by the Appalachian chain, and extending to Southern Virginia ; 3, a western pro-

vince, including Minnesota and the States of the valley of the Mississippi, as far

as the State of that name; 4, a southern province, including the States south of

Virginia and Kentucky; 5, a subtropical province, including the point of the penin-

sula of Florida; 6, a subtropical province, including the sea-coast of Texas.

The Central district, as far as known, may be thus divided : 1, a northern pro-

vince, comprising the regions north of the Missouri, the plains of the Saskatchewan,

etc. ; 2, a middle eastern province, divided into two subiDrovinces, including : a,

Kansas, and Nebraska ; h, northeastern New Mexico ; 3, a southeastern province,

including Texas, with the exception of province six of the Atlantic district; 4, a

southwestern province, including the upper part of the valley of the Gila; and 5,

a south-southwestern province, including the lower Gila and Colorado. The unex-

plored portions of this district will indicate middle western, and northwestern

provinces, or perhaps the necessity of constituting with them and the southwestern

province a district to be called the Interior district.

The Pacific district may be divided as follows : 1, a hyperborean province, con

sisting of Sitka and the neighborhood ; 2, a northern province, including Eastern

Oregon and Washington Territories ; 3, a middle province, including California,

probably as far south as Santa Barbara; 4, a southern province, including Cali-

fornia from Santa Barbara to San Diego, extending to the crest of the Sierra.

Southern, or lower California is also, perhaps only in part, a province of this dis-

trict;^ but, as yet, no collections of magnitude have been received therefrom.

Other provinces will, from the peculiar method of distribution of species in that

portion of America, be defined when more full collections are made, but at present

cannot be indicated.

At the north, the Atlantic and Central districts seem to merge imperceptibly

together, about the valley of the Athabasca, and Winnepeg rivers, and finally to

disappear in the limited Arctic fauna ; the hyperborean province of the Pacific

district also fades into this Arctic fauna, without, however, losing itself so perfectly

in the northern provinces of the other districts. We have thus evidence that the

American Arctic district may be divided into two provinces, an eastern and a

western.

At the south, the Atlantic district merges through Florida into the Caribbean

tropical province, and through maritime Texas into the Mexican lower eastern

province. In the same direction the Central district merges into the Mexican
upper or central province, and the Interior district, towards the Gulf of California,

into the Mexican western province. Kegarding the southern affiliations of the

Pacific district we know absolutely nothing; scarcely a single species found at

San Diego has been found in Mexico.

' A few species, collected by John Xaiitiis, Es(j., nt Ciipc San Lucas, Uiongli all now, indicate a.

greater resemblance to the fauna of the lower Colorado, than to that of maritime California ; this pro-
vince may therefore be found eventually to belong to the interior district.
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The method of distribution of species in the Atlantic and Pacific districts, as
ah'eady observed by me in various memoirs, is entirely different. In the Atlantic
district, a large number of species are distributed over a large extent of country

;

many species are of rare occurrence, and in passing over a distance of several

hundred miles, but small variation will be found in the species obtained. In the

Pacific district, a small number of species are confined to a small region of country;
most species occur in considerable numbers, and in travelling even one hundred
miles, it is found that the most abundant species are replaced by others, in many
instances very similar to them; these small centres of distribution can be limited

only after careful collections have been made at a great number of localities, and it

is to be hoped that this very interesting and important subject of investigation may
soon receive proper attention from the lovers of science on our Pacific shores.

In the Central district, consisting, as it does to a very large extent, of deserts,

the distribution seems to be of a moderate number of species over a large extent of

country, with a considerable admixture of local species ; such at least seems to be

the result of observations in Kansas, Upper Texas, and Arizona.

For the purpose of enabling these investigations to be carried on in future with

less labor, I have caused the catalogues of the present memoir to be printed sepa-

rately; the small size of the catalogue of species from Eastern New Mexico, will

call attention to the necessity of procuring more material from that region; while

the asterisks affixed to the species which have occurred in both sub-provinces, will

give the results thus far obtained in geographical distribution.^''

For many years in the early history of entomology in the United States, the

Coleoptera of Kansas were as well known, and even more fully described than

those found in the Atlantic States. They form, indeed, the subject of one of the

earliest and most extensive of the valuable contributions to entomology made by

Say.

Having, in the year 1845, made a journey along the Platte river to Fort Lara-

mie, thence near the base of the mountains to the Arkansas, returning by that

river and the Santa F6 road, I was enabled to follow nearly in the footsteps of Say,

and had the singular good fortune to recover nearly all the species described by

him, and of which the types had been destroyed to such an extent that scarcely an

authentic specimen remained.

Of the species described by him, and not obtained by me from this region, I have

introduced those which remain unknown to me, marking them thus (fide Say) ;
the

others I have excluded, as I possess them from Missouri, the locality in most

* The student will also consult in reference to the Coleopterous fauna of the Central and Pacific

districts: 1. My report on the insects collected along parallel 41°, in Pacific R. Pv. Explorations and

Surreys, vol. xi., which includes a list of the species found on the Pacific Slope, north of San Francisco;

an appendix to the same in Proceedings of the Academy of Natural Sciences of Philadelphia, October,

1859.

2. Catalogue of Coleoptera of the region adjacent to the boundary line between the United States and

Mexico ; Journal of the Academy of Natural Sciences of Philadelphia, second series, vol. iv., No. 1.

3. Catalogue of the Coleoptera of Fort Tejon, California ; Proceedings of the Academy of Natural

Sciences of Philadelphia, Felu'uary, 1850.
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instances given by Sa}', and have no evidence that they are fonnd within the

region herein considered.

The results of my own labors have been measurably increased by the following

collections which I owe to the kindness of friends, and to the Smithsonian Insti-

tution :

—

1. Collections brought by Lieut. Beckwith's expedition; among which were two

new species; Cleonus cmgularis, and Coelocnemis punctatus Lee. (Proc. Acad. Nat.

Sc. Philad., VII, 225). The genus Coelocnemis was not previously known east of

California, where it is represented by several species; suspecting that it was collected

inside of the Great Basin, I have excluded it from the catalogues here given.

2. A large number of specimens collected in Eastern Kansas, by Mr. M. Burke,

and presented to me through Dr. John Torrey.

3. A very large collection made at Fort Riley, Kansas, by Dr. W. A. Hammond,

U. S. A., and John Xantus, Esq.

4. Collections from the mouth of the Yellowstone river, and from the Loup Fork

of the Platte, made by Dr. F. V. Hayden, and received from the Smithsonian

Institution.

6. A collection made by Dr. Wm. A. Hammond, on the route from Fort Riley

to Bridger's pass.

6. Similar collections made by Dr. John G. Cooper, received from the Smith-

sonian Institution.

The materials received from Eastern New Mexico are much more scanty, and ai'e

as follows :

—

1. Four or five hundred specimens collected near Santa Fe, by Mr. Fendler, and

procured for me by the kind offices of Dr. Engelmann.

2. Specimens collected by Dr. Wislizenus, on a journey from Santa F6 to Chi-

huahua ; though few in number, these specimens were very interesting in character,

and I have availed myself of the present opportunity to figure some of them,

though they are possibly not found within this province of the Central district, but

belong rather to the southwestern province.

3. A small, but very interesting collection made in the vicinity of Santa F^, by

the late R. C. Kern, and given me by Prof. S. S. Haldeman.

These materials were used in preparing articles for the reports of the expeditions

of Capt. E. G. Beckwith, and Capt. J. Pope, U. S. A., in Pacific R. R. series, but

were excluded from want of room, and are now incorporated together, with the

addition of several new species since obtained from various sources.

The six provinces of the Atlantic district are marked on the map by red tints

;

the two provinces and two subprovinces of the Central district proper by green
;

the two southern provinces of the supposed Interior district by brown ; and the

four provinces thus far ascertained of the Pacific district by blue tints.
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AITIBLTCHIIiA Say.

A. cylindrirormis Say, Trans. Am. rUil. Soc. IV, 409.

The specimen figured (Tab. II, fig. I), was found by Capt. Pope on tlie Llano

Estacado; it is very large (1'28 inches long), and in form is altogether similar to

the specimen figured by me in the Proceedings of the Academy of Natural Sciences,

vol. vii. p. 32. The punctures of the elytra are however much stronger, being in

fact hardly smaller than those which are scattered in irregular series. The costge

of the elytra are more elevated, and the internal one extends fully to the posterior

declivity. The legs are thicker, and the posterior tibiae are entirely straight. Two
other specimens were collected bj' Dr. Wm. A. Hammond, U. S. A., on the Platte

river, about 100 miles above Fort Kearny. They agree in sculpture with the

specimen from tlie Llano Estacado ; one of them, which I consider as a male, has

rather narrower elytra than the other, and has al.'^o the thorax more rounded on

the sides : otherwise there is no difference between them. A larger series of speci-

mens will indicate the nature of the strongly-marked differences of sculpture.

As confirming the correctness of the view expressed by Lacoi'daire regarding the

identity of A. ajlindriformis with the Californian A. Plccolnmluil, I may add, that

having sent to Baron Chaudoir a figure and description of the labrum of the speci-

men found at Fort Union by Major Sibley, I was informed by that distinguished

entomologist that he can find no appreciable difference between the figure and the

labrum of the Californian specimen now in his cabinet. The figure given by M.

Reiche is therefore incorrect, as already surmised.

MICRIXYS Leg.

M. distilictus, rubens, flavo-pilosus, capite thoraceque grosse punctatis, hoc transverso obovato,

postice valde, angustato, lateribus valde rotundatis, elytris dorso subdepressis, striis valde cnbrati.<!,

macula transversa lateral! ad raedinni ornatis, apice summo, pedibus are autennisque piceis, bis

articulo Imo rufo. Long. -3. Tab. II, fig. 2.

Micrixys distincius Leg. Proc. Acad. Nat. Sc. VII, 220.

Panagaeus dislinctus Hald. Stansbury's E.xpedition to Great Salt Lake, 373.

Eugnathus
||
distinctus Leg. Trans. Am. Phil. Soc. X, 375.

New Mexico : one specimen found by the late Ptichard Kern, Esq. This genus,

unfortunately established under a preoccupied name, differs remarkably from

Panagaeus by the head not being constricted into a neck posteriorly, and by the

mandibles being thick, dilated, obtuse, and deflexed at the apex.

1
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CYiWIl\»IS Latr.

Ct cribrJ»<J»3 nigro-picea, setis brunneis pilosella, capite thoraceqne cribratim punctatis, hoc

tenuiter marginato convexo, latitudine longiore, postice inodice angustato et lateribus parum

sinnato, angulis posticis obtusissimis, elytris cyaneo-micantibus, striis foveatim punctatis, inter-

stitiis uniseriatim punctatis, antennis palpis pedibusque ferrugineis. Long. -36.

Nebraska : one specimen collected by Mr. Burke. Resembles in character C.

pihsa, but the thorax is longer, and less rounded on the sides anteriorly: the

punctures of the stria3 of the elytra are less closely placed, and those of the inter-

stices almost form single rows. G. neglecta Hald. is smaller, and has the head

almost smooth.

A11ISODACTYL.US Dej.

A, clialcciis, oblongus, elongatus, supra aeneus, thorace latitudine vix breviore, punctulato, parce

punctate, lateribus postice vix sinnatis, angulis posticis rectis, basi utrinque punctato, profundius

impresso, elytris striatis, interstitiis planis alternatim parce punctatis ; subtus nigro-seneus, anten-

nis basi rufis; tibiis anticis calcare extrorsum paulo dilatato. Long. -St.

Santa Fe, Mr. Fendler. Allied to A. alternans Lee. (Ann. Lye. Nat. Hist. 5, 184),

but differs in color, and in the less dense punctuation of the alternate spaces

between the strife of the elytra.

HARPALIJS Latr.

H. iinpotens, piceo-niger, oblongus, thorace transyerso, lateribus rotundatis, margine angusto

reflexo, angulis posticis rotundatis, basi utrinque vage foveato, versus angulos subdepi'esso, elytris

ad marginem subtiliter pubescentibus, striis 2nda, 5ta, "Imaque parce punctatis, interstitiis fere

planis, epipleuris, ano pedibusque piceis, antennis pedibusque rufo-piceis. Long. "38.

Leg. Journ. Acad. Nat. Sc. Philad. 2d sen IV, 14.

One specimen found at El Paso by Dr. Thos. 11. Webb. This species is narrower

than Harpalus [Selenophovus] stlfjmosus, and irlpennis, and is readily distinguished

by the rounded angles of the thorax and by the elytral punctures being smaller

than in the first mentioned species,

H. oblitlli^, oblongus, piceo-niger, nitidus, thorace latitudine sesqui breviore lateribus rotundatis,

postice subangustato, angulis posticis obtusis; margine piceo postice anguste subexplanato, basi

utrinque vage impresso punctulato et rugoso, elytris striis tenuibus, secunda unipunctata ; subtus,

antennis palpis pedibusque ferrugineis. Long. '5.

One male, Santa Fe, Mr. Fendler. Resembles H. compar Lee. {pensylvanicus J
Say; hkolor % Dej.) in general appearance, but by the thorax being slightly nar-

rowed at base, with only a few small punctures around the basal impressions, it is

abundantly distinct. Fully matured specimens will probably be found to have the

under surface of the body dark colored.

II. fallax, oblongus, piceo-niger, nitidus, thorace latitudine sesqui breviore lateribus rotundatis,

ante medium subangustato, angulis posticis rectis subrotundatis, margine laterali postice subex-

planato, cum basi tota punctulato, ad basin utrinque late foveato, elytris striis bene impressis,

2nda unipunctata; antennis, palpis, pedibusque ferrugineis. Long. -42.

Santa Fe: Messrs. Kern and Fendler. The elytra are slightly sinuate at tip,

and those of the female are dull. This species is of the size of H. herUvagus Say,

but the thorax is distinctly narrowed before the middle, and is much more punc-
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tured at base. A very similar nondescript species from New Jersey was kindly

given me by Mr. Guex ; it differs chiefly by the thorax being broader, with the

sides less rounded and less narrowed anteriorly. I have named it H. viduus.

H. desertUS, oblongus, piceus nitidus, tliorace latitudine breviore, lateribus rotundatis vix ex-

planatis, antice posticeque subangustato, angulis posticis subobtusis, subrotundatis, ad basin

utrinque punctulato et foveato, elytris ad apicem obtuse rotundatis, striis bene imprcssis, 2nda

unipuuctata ; antennis palpis pedibusque ferrugiuois. Long. 'S.

One immature female: Mr. Fendler. Quite different from any other species

known to me, although having somewhat the form of H. meyaceplialus Lee.

H. Stupidus, oblongus subovalis, convexns, ater, tborace latitudine plus sesqui breviore, lateribus

tenuiter marginatis antice rotundatis, postice subrectis fere parallelis, angulis posticis rectis vix

rotundatis, fovea basali utrinque hand profunda, basi tota punctulata, elytris (feminoe subopacis)

striis impunctatis, interstitiis vix couvexis, apice sinuatis, antennis pedibusque oljscure ferrugineis.

Long. -46.

One specimen from rbute to Fort Bridgcr : Mr. Drexlcr. More convex than H.

erytlirojnis, with the sides of the thorax not flattened, and the posterior angles less

obtuse. From these differences in form, this species has somewhat the appearance

of H. funestus Lee, which however has black feet, and is otherwise quite different.

DICAElrlJS Bon.

D. laeripeiinis, oblongo-ovalis, violaceo-niger, tborace antrorsum valde angustato, lateribus

rotundatis, elytris tenuiter punctato-striatis, carina humerali ante medium desinente. Long. -1.

Tab. I, fig. L
Lec. Annals of the Lyceum of Natural History of New York, IV, 42L

Platte River Valley, near Chimney Eock. Very different from all other species

yet known, by the striae of the elytra being indicated only by rows of punctures,

which are less obvious towards the apex and sides.

]VO]TIARETIJS Lec.

iV. cavicollis, reneo-purpureus, nitidus, thorace obovato, postice valde angustato, sulco dorsali

profundo, antice disperse punctato, jiostice latius concave, profuude impresso et punctate, elytris

striis utrinque 12 fortiter crenatis. Long. '45.

One specimen. Fort Riley : Mr. John Xantus. Resembles N. fissicoUis and N.

hilohns (Ci/cJirus hilohus Say), but differs from both by the anterior half of the

thorax being covered with scattered punctures, and the posterior half being broadly

concave ; as in those species the posterior angles are obtuse.

CAl-OSOWIA Fabr.

C. luxatllin, nigrum subnitidum, capite subtilius punctato-rugoso, thorace capite sesqui latiore,

latitudine fere triplo breviore, lateribus valde rotundatis, postice angustiore coufertim punctato-

rugoso, basi late rotundatim emarginato, utrinque vage impresso, elytris rotundnto-ovatis, thorace

latioribus, striis tenuibus rugisque transversis imbricatim insculpti,s, versus apicem confuce rugosis.

Long. -64—-68. Tab. I, fig. 2.

Sat, Journ. Acad. Nat. Sc. of Phila. Ill, 149; (nee. Pej. Sp. Gen. II, 196).

Callislhencs luxatm Lec. Annals of the Lyceum of Nat. Hist. V, 200.

Carabus luxalus Lec. Ann. Lye. Nat. Hist. IV, 445.
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Platte river : on one occasion seen running on the ground in large numbers.

"Wider and more robust than the other North American species.

C. sfriatuIUMS, nigrum, capite thoraceque nitidis leviter rugosis, hoc brevi, versus latera et basin

rugoso et punctate, postice paulo angustato, ad basin late emargiuato, elytris thorace latioribus,

subrotundatis, dense striatis, iuterstitiis imbricatis, versus apicem tuberculis parvis confertis exas-

peratis. Long. -65.

Milk river : one specimen found by Dr. Suckley, U. S. A., attached to the North

Pacific R. R. Expedition under Gov. J. J. Stevens; Utah, Mr. Drexler. This

.species closely resembles C. Zimmermanni Lee, which is properly an Oregon

species, but differs in the head and thorax being much less punctured ; also in the

thorax being less narrowed towards the base, and in the strife of the elytra being

more distinct.

Body black ; head shining, finely but sparsely wrinkled and punctured, with the

frontal impressions moderately deep. Thorax shining, about one-half wider than

the head, twice as wide as its length, rounded on the sides anteriorly, obliquely

but only moderately narrowed to the base, which is broadly emarginate, with

prolonged basal angles; the middle of the base is, however, truncate, and not

concave as in C. hixaiion ; the sides are narrowly margined, the dorsal line is dis-

tinct ; the sides are densely rugosely punctured, but the sculpture becomes indis-

tinct on the disc. The elj^tra are one-half wider than the thorax, about one-fourth

longer than their width, covered with close set striae, the outer ones of which are

indistinct; the interstices are transversely rugose, the rugae being deeper at the

sides and apex, so that the surface is there covered with small rounded tubercles.

II.YBIIJS Er.

I. Liai*ainaeU!ir, elongatns ovalis, autice paulo obtusus, nigro-aeneus, nndique subtiliter dense

reticulatus, fere opacus, elytris striola submarginali, maculaque majuscula anteapicali pallidis, ore

pedibusque anterioribus piceo-rufis, jjedibus posticis uigro-piceis. Long. -37—4L
Fort Laramie : narrower and less convex than our species found in the Atlantic

States, with the sides of the thorax less rapidly converging in front : resembling

more nearly in form the I. ^-maculatus of Oregon; it is, however, less oval than

that species, with the sides less rounded, and the anteapical spot larger. The
specific differences in this genus are very unsatisfactory, and depend entirely upon

slight modifications in form, which cannot be clearly expressed in a description.

AGABrS Leach.

A. claTattlS, elongato-ovalis, niodice eonvexus, piceus uitidus, obsolete punetnlatns, capite, thoracis

eljtrorumque lateribus scnsim rufo-piceis, pedibus autennisque ferrugiueis, his articulis externis

dilatatis, 9-11 nigro-piceis. Long. -34.

Three males from Loup Fork of the Platte: Dr. Hayden. A most interesting

addition to our fauna, being the analogue of A. serricornis of Europe. The 5th,

6th, and 7th joints of the antennae are gradually wider; the 8th, 9th, and 10th are

subrectangular, wider than long, and as wide as the 7th; the 11th is oval and
pointed, narrower than the 10th.
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A. ^riseipennis, elongato-ovalis, parma convexus, reneo-niger, supra dense (feminse fortiter)

reticulatus, elytris luteo-griseis base margineque pallidioribus, antenuis palpisque flavis, pedibus

ferrugineis, femoribus nigro-maculatis ; thorace cum elytris angulum baud formante. Long. -36.

Fort Laramie, one female. Differs from the species of somewhat similar color

inhabiting the United States by its more elongate form, gradually tapering both

before and behind ; the thorax continues accurately the outline of the elytra.

The reticulations are very dense, and somewhat longitudinal, especially at the base

of the elytra. The Californian A. lutosus Lee. approaches it very closely, and it

may in fact prove to be the other sex of that species, of which I possess at present

only males. The form is, however, somewhat narrower.

A. ObliteratllS, ovalis, elongatus parum convexus, a3neo-niger, nitidus supra snbtilissime, vix

conspicue reticulatus, elytris luteo-piceis, marginibus pallidioribus, seriebus puuctorum solitis

valde distinctis, ad basin thorace paulo latioribus, antennis palpis tibiis tarsisque anterioribus

ferrugineis. Long. '32.

Fort Laramie, three specimens. The sculpture of the female is hardly more

conspicuous than that of the male. It is sufficiently distinguished from our other

species by the characters above given.

A. spilodis, ovalis, aeneo-niger nitidus, parum convexus, vix subtilissime reticulatus, tborace cum

elytris angulum baud formante, elytris seriebus solitis distinctis, lineola utrinque submarginali,

guttaque subapicali pallidis, antennis palpisque rufis, tarsis anterioribus rufo-piceis. Long. -35.

Two females, Fort Laramie. Resembles A. ohtusatus, but is less dilated, and

differs very much by the reticulation being so minute as to be scarcely visible even

with a high magnifier. The spots are not very obvious.

AlVISOmiERA Brulle.

A. COrdata, supra feneo-picea, elongato-ovalis depressa, subtilissime reticulata, thorace brevi,

postice angustato et lateribus sinuato, elytris thorace vix latioribus, postice non dilatatis; subtus

nigra, ore antennis pedibusque rubro-piceis. Long. '45. Tab. II, fig. 3.

Lec. Proc. Acad. Nat. Sc. VI, 226.

Santa F<5; Mr. Fendler. Varies in having black feet; the sides of the thorax

are strongly rounded in front, and subsinuate behind ; the base is as wide as the

apex, the anterior dilatation being produced by the curvature of the sides ; the

anterior angles are acute, the posterior ones rectangular. The elytra are very

little wider than the thorax, regularly elongate elliptical, with the usual scries of

punctures becoming irregular towards the tip.

By comparing the figure here given with the South American A. histriata Brull<^

(figured in Dejean's Icon. Col. Europe, V, tab. 2-3, fig. 5), it will be seen that they

correspond very closely. The middle lobe of the menttmi of our species is broad,

short, and very obsoletely sinuate; in the generic description given by Aube, the

mentum of A. histriata is said to have the middle lobe slightly prominent in the

middle. This character needs confirmation, as it is hardly possible that two

species so closely related should differ in this particular. Though distinct in form,

this genus is separated from Agabus by very trifling differences.
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SIIiPHA Linn.

S. bitliberosa, ovalis depressa, nigra opaca, dense punctata, thorace latitudine plus daplo breviore,

lateribiis an"-uste marginatis valde rotundatis late planatis, postice utrinque late oblique impresso,

elytris fortiter margiuatis, apice conjunctim rotundatis, costis tribus postice paulo abbreviatis,

internis duabus parum distinctis, externa tuberculum posticum transeunte. Long. -5.

One specimen found near Fort Bridger, Mr. Di'exler ; belongs to the division of

the genus having the 8th—11th joints of the antennae about one-half wider than

those which precede; the 8th to 10th are not much wider than long; the 2d is

quite as long as the 3d.

S. tl'lincata, oblonga, atra snbopaca, capite thoraceque dense aciculato-punctatis, hoc antrorsum

vakle angustato, ad basin trisinuato, postice utrinque versus latera oblique impresso, elytris

lateribus fortius marginatis, subtilius punctatis, ad dodrantem callo discoideo parum distincto

utrinque uotatis, ad apicem late truncatis; antenuarum articulo 3io vix longiore. Long. -5— -67.

Tab. I, fig. 3.

Sat, Journ. Acad. Nat. Sc. Ill, 193. Lec. Proo. Acad. Nat. Sc. YI, 2T8.

Platte river, near the Forks. A very distinct species ; the specimen figured is

a male : the abdomen of the female projects far beyond the elytra.

CARPOPIfflllillS Leach.

C apicalis, oblougus, piceo-nigor, minus subtiliter punctatus et flavo-pubescens, thorace modice

couvexo, latitudine baud sesqui breviore, lateribus margiuatis rotundatis, elytris thorace scsqui

longioribus, rufis, circa scutellum et ad apicem extrorsum oblique infuscatis, pedibus antennisque

testaceis. Long. -1.

Platte river : found also in Georgia ; narrower and more convex than is usual

in this genus.

C carbonatuSj oblongus subdepressus, piceo-niger, parcius pubescens et punctatus, thorace lati-

tudine plus sesqui breviore angulis omnibus rotundatis, ad apicem vix emarginato, lateribus late

rotundatis tenuiter marginatis, elytris alutaceis obsoletius punctulatis, thorace duplo longioribus,

antenuis basi piceis. Long. •!.

Found on the Platte river and at Lake Superior.

IIELIGETHEIS KiRBT.

M. I'lificornis, oblongus subconvexus, nigro-viridis, dense subtiliter punctatus, breviter cinereo-

pultescens, thorace antrorsum angustato, lateribus rotundatis anguste marginatis, pone medium
subfoveatis, angulis posticis subrectis, antennis tarsis tibiisque rufis, his auticis subtiliter serratis,

posterioribus latioribus ultra medium et ad apicem ciliatis ; unguibus simpliciljus, prosterno postice

anguste rotundato. Long. -ll.

Platte river, not rare. Differs by obvious characters from all European species

thus far described, and were it not that the presternum is rounded posterioi'ly, it

would enter Erichson's division B, (Ins. Deulschl. 173.)

M. saeTllS, oblongus subconvexus, niger, dense subtiliter punctatus, breviter cinereo-pnbescens,

thorace antrorsum angustato, lateribus rotundatis anguste marginatis, angulis posticis rotundatis,

margine basali undulato, antennis basi piceis ; tibiis anticis 5-dentatis ad basin serratis, intermediis

extrorsum emarginatis et posticis dense spinulosis; unguibus simplicibus, prosterno postice late

rotundato. Long. -11.

One specimen; Platte river; belongs to Erichson's division C, (loc. cit. 179.)
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UISTER LiNN.

H. instratllS, quadrato-ovalis, niger nitidus, thorace bistriato, lateribus dense flavo-ciliatis, elytris

stria suturali utrinque abbreviata, tribus externis integris, marginali brevissima, rudimentalique ad
basin interna notatis, macula utriuque lunata maxima rubra ornatis

; tibiis anticis bidentatis, pos-
ticis compressis biseriatim spinulosis, femoribus posticis majoribus rubro-tinetis. Long. -24 -32.

Platte river
: Intermediate between H. arcuatus Say, and K biplagkdus Lee,

having the elytral spot and compressed posterior tibiaB as in the latter, while by the

very densely ciliate margin of the thorax, the thick and sometimes reddish posterior

thighs, and the more numerous spines of the posterior tibia; it is evidently related

to the former. The outer series of spines is composed of numerous spines placed
irregularly in nearly a double row, while in H. Uplagiatus, they are distant and
regular ; the posterior tibioe are slightly less compressed than in that species.

H. ntlbillif^, rotundato-ovalis, niger, nitidus, thorace bistriato, stria externa margini approximata,

ante medium abbreviata, elytris striis externis 4 integris, 5ta postica brevi, suturali ante medium
antice abbreviata, epipleuris striis duabus punctatis, striolaque brevi inferna ; mesosterno fere

truncate
;
pygidio sat dense pimctato, tibiis anticis sub-5-clentatis. Long. -25.

One specimen : Platte river. This and the next are very distinct from any of

our other species, in which the mesosternum is not distinctly emarginate, and the

elytral marginal stria3 wanting.

H. polllitlis, rotundato-ovalis, niger nitidus, thorace bistriato, stria externa margine approximata

ante basin abl^reviata, elytris striis externis 3 integris, 4ta ad medium postice abbreviata, .5ta

obsoleta, suturali utrinque parum abbreviata, epipleuris 3-striatis; mesosterno fere truncato

;

pygidio parcius punctato, tibiis anticis sub-4-dentatis. Long. -20.

Kansas and New Mexico.

SAPRIIVUS Leach.

S. spnrCllS, quadrato-rotundatus, teneo-uiger, nitidus, capite punctulato, thorace lateribus dense

punctatis, antice vix obsolete impresso, margine laterali sublcevi, elytris striis dorsalibus tequalibus

ad medium abbreviatis, interna cum suturali Integra connexa, marginali brevi obliqua cum hume-

ral! fere juncta; punctatis postice subaciculatis, spatio scutellari quadrato, margiueque laterali

lasvibus, epipleuris bistriatis punctatis, tibiis anticis sub-G-dentatis. Long. •14.

One specimen : Platte river. Belongs to my division 4 (Proceedings Acad. Nat.

Sc. Phila. VI, 40), having the head not margined in front, the epipleurjB bistriate,

the prosternum transversely convex, with an anterior fovea on each side, and the

prosternal strije parallel, abbreviated in front. It is closely related to S. higens,

but is very considerably^ smaller, with the punctures of the elytra less aciculate, the

thorax scarcely impressed, and with the punctures of the sides not extending to the

lateral margin, which is only punctulate.

S. pariiliipiinctatiis, rotundatus, nigro-^neus nitidus, parce punctulatus, thorace lateribus et

basi coufertim punctato, antice baud impresso, elytris striis paulo pone medium abbreviatis, a?quali-

bus, 4ta cum suturali integra conjuncta, marginali brevi, postice hand dense punctato, pedibus

rufis, tibiis anticis denticulatis. Long. •] 3.

One specimen: Platte river. Resembles S. conformis, and placidus, but diflfers,

besides slighter characters above mentioned, by the punctures of the posterior
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portion of the elytra being smaller and less deep. Belongs to my group G, having

the prosternum transversely convex, foveate each side in front, with the strife

remote and divergent ; the head not margined in front, and the epipleuroB bistriate.

S. prateiisis, rotundatus, nigro-seneus, vel nigro-cupreus, nitidus, thorace lateribus et basi con-

fertim punctato, antice baud impresso, elytris striis ad medium abbreviatis tfiqualibus, 4ta cum

suturali conjuncta, marginal! brevi, dimidio postico dense punctatis, extrorsum fere aciculatis,

punctis inter striam humeralem et 2ndam ad basin, extensis
;
pygidio dense punctato, pedibus

rufis, tibiis anticis denticulatis. Long. -13— 20.

Platte river, and Fort Riley, abundant. I was inclined to believe this to be S.

orhiculatus Marseul found in Texas, but the punctures extending to the base are

not entirely outside of the dorsal strias, but occupy also the spaces as far as the 2d

stria; these spaces are sometimes also slightly rugous. The prosternum is sub-

carinate, margined with the striae divergent ; it therefore belongs to my division

7, (Proc. Acad. VI, 40
)

PHILErRrS Latr.

P. Tal^iis. (Tab. II, fig. 4.)

On comparing specimens from Georgia, Missouri, Texas, and New Mexico, forming

P. castaneus Hald., with one from Brazil in the collection of the Academj' of Natural

Sciences, I can perceive no difierence whatever. Burmeister has observed that the

species extends its range from South America into Mexico, but adds that he has

not seen specimens froni the regions north of that country. Individuals occur of

a dark brown color, but I suspect these to be immature : the usual color is a full

black.

POL,YPHYL,l,A Harris.

P. deceinlineata, picea, dense luteo-squamosa, clypeo maris valde concavo, antice latiore recte

truncato (feminae lateribus parallelis apice sinuato), capitis lateribus albopilosis ; thoracis canali-

culati vittis tribus, scutello medio, elytrorum sutura vittis utrinque tri1)us liuraeralique brevi cum

externa confluente niveo-squamosis ; subtus niveo-squamosa, pectoribus louge luteo-villosis, pedibus

ferrugineis parcius squamosis (tibiis anticis maris bidentatis, feminse tridentatis). Long. 1-0—1-4.

Tab. I, fig. 6, (a, tib. ant. feminae.)

Lec, Proc. Acad. Nat. Sc. YII, 218 ; Journ. Acad. Nat. Sc, 2d ser. Ill, 230.

Melolontha lO-lineala Say, Journ. Acad. Nat. Sc. HI.

Kansas, New Mexico, Texas, California, Oregon. The thorax has occasionally a

round whitish spot near each side.

THYCE Lec.

T. squamicollis, ferrngineo-picoa, capite tboraceque confertissimc punctatis, pilis depressis

squamiformibus pallidis obsitis, elytris nitidis punctatis et rugosis, brevissime parce pubesceutibus,

pygidio abdomineque squamulosis, pectore valde lanuginoso. Long. 1-03. Tab. II, fig. 5.

Leg. Journ. Acad. Nat. Sc. 2d ser. Ill, 232.

One female found at Albuquerque, by Dr. T. Charlton Henry, U. S. A. Eeddish
brown above and beneath ; head densely punctured, front nearly straight anteriorly,

with the margin broadly reflexed, covered with small pale yellowish scales. Thorax
convex, narrowed in front, much rounded and subserrate on the sides, broadly but
leebly channelled in tlie middle, vaguely impressed each side near the anterior angles
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which are acute ; densely punctured, covered thinly with yellowish scales like

those on the head ; scutel densely pubescent with a medial glabrous line. Elytra

shining, not densely punctured, with rugge as in most of the species of P/ii/Uophagaj

each puncture furnished with a pale short hair. Pygidium densely, abdomen
sparsely covered with small pale scales. Pectus with dense long j'ellow hair.

Anterior tibia3 three-toothed; middle and posterior tibiae with two sharp teeth

near the middle.

I>ACH]VO$TERj¥A Hope.

Ei. lanceolala, picea (mas oblouga, feraiua crassa), supra squamiilis lutescentibus dense teeta

baud punctata, clypeo reflexo vix emargiuato, tborace lateribus autice valde rotuiidatis, angulis

posticis rectis, linea dorsali subglabra, elytris vittis utrinque tribus indistinctis subglabris ; subtus

dense sordide pubescens, antennis pedibusqne obscure femigineis. Long. -53— 68. Tab. I,

fig. 5(9).

Leg. Journ. Acad. Nat. Sc. 2d ser. Ill, 2.3t.

Ilelolontha lanccolafa S\y, Journ. Acad. Nat. Sci. Ill, 242.

Tostegoptera lanceolata Blanch. Cat. Col. Mus. Paris, 149 ; Bukm. Lamell. 11, 2d, 350.

Ancylonycha lanceolata Lacordaire, Gen. Coleopt.. Ill, 285.

Throughout Kansas, extending into Eastern New Mexico and Upper Texas.

The male is winged, while the female is apterous. The genus Tostegoptera, as very

properly observed by Lacordaire (Gen. Col. HI), does not differ from Lachnosterna

by any essential characters.

DIPIiOTAXIS KiRBY.

D. obsciira. oblonga nigro-picea, sulmitida, capite lieinihexagono, dense punctato, antice late

emargiuato, niargine angnste reflexo, sutura frontali profunda, vertice late bifoveato, tliorace

brevi dense punctato, medio paulo latiore, lateribus rotundatis, angulis anticis subacutis, posticis

subrectis, margine laterali reflexo, ad angulos latiore impresso, elytris punctatis, tricostatis, tibiis

anticis tridentatis. Long. '45.

One specimen from the Black Hills : Dr. Hammond. Resembles somewhat D.

brevicoUis Lee, but is more densely punctured, with the sides of the thorax more

rounded, and more deeply impressed at the angles : the two foveaj of the vertex,

if a constant character, will serve easily to distinguish it.

DIAZU8 Lec,

Corpus oblongum alatura, breviter pubescens; caput mediocre, clypeo marginato, heraibexagono, sutura

frontali parum distincta ; labmm transversum late emarginatum; palpi maxillares articulo ultimo

elongato-ovali, acuto baud impresso ; mandibula; vix prominul« obtusaj ; mentum quadratum

antice concavum ; antennoe breves, 9-articulata3, clava parva triphylla. Tibiaj anticas unicalcarata,

3-dentata;
;
posteriores paulo incrassatce, obsolete bicoronata3, calcaribus parvis ; tarsi antici tibiis

baud longiores, iutermedii tibiis paulo longiores, postici tibiis breviores, crassiusculi ; articulis

omnium 4 primis ajqualibus, 5to paulo longiore, unguiculis baud dentatis. Tborax linea apicali

nulla, margine membraneo distiucto.

A genus belonging to the Diplotaxes, and having the characteristic form of abdo-

men of that tribe, viz., the 5th ventral segment united without suture to the

propygidium, with the spiracle each side midway between the anterior and posterior

margin. It differs, nevertheless, remarkably from the other genera by the nine-

2
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jointed antennJB and simple ungues. The rough sculpture and short sparse pubes-

cence o-ive the insect very much the appearance of an Ochodceus.

D. rudis feiTugineo-fuscus, oblougus, parum uitidus, pilis brevibus minus subtilibus, albidis minus

dense vestitus, capite punctate, liemihexagono, clypeo antice latius emarginato, thorace convexo

antrorsum angustato, lateribus valde rotundatis, dense punctate, elytris rugose punctatis, sutura

costisque solitis tribus parum elevatis, pygidio eonfertim punctate. Long. -30.

Two specimens from the black hills: Dr. W. A. Hammond. The punctures are

large and not deep. The body beneath is more shining, and less densely punctured.

OITIORGIJS Er

O. SCIltellaris, apterus, niger, thorace cataphracto valde inaequali, lateribus rotundatis, elytris

seriatim minus distincte punctatis, transversim cailatis, interstitiis subquadratis, subaequaliter

parum elevatis. Long. -6—"65. Tab. I, fig. 4.

Leg. Proc. Acad. Nat. Sc. YII, 214.

Trox sculellaris Say, Journ. Acad. Nat. Sc. Ill, 238.

Fi'om Platte river to Santa Fe. Other nearly allied species found in Texas are

described by me in the place above cited ; from all of them, however, it may be

distinguished by the assemblage of characters here given.

CA]\'THO]¥ ILLIGER.

C praticola, subovatus, ater opacus, supra subtilius licet evidenter granulatus, clyijeo 6-dentato,

dentibus duobus mediis obtusis, reliquis latis modiee prominnlis, thorace brevi convexo, lateribus

valde rotundatis, elytris capite thoraceque vix longioribus, basi late emarginatis, lateribus et apice

rotundatis, planiusculis versus scutellum paulo impressis, striis parum distinctis ; thorace subtus

versus angulura anticum tubcrculo minuto marginali instrueto, pro receptione pedum parum exca-

vato, pygidio convexiusculo, parce subtiliter granulato. Long. 27—'37.

Kansas and New Mexico. Eesembles C. nigricornis, but the form is less abbre-

viated, the lateral teeth of the clypeus are more prominent, the elytra are less

sparsely granulate, and the pygidium is more finely granulate, not impressed or

carinate towards the base.

For the purpose of enabling the relations between the species of Cantlion inha-

biting the United States to be understood, as well as of providing names for several

nondescript species, I add the following synoptic table :

—

A. Prothorax pleuris linea transversa a eosis proeedente obsoleta vel nulla.

a. Prothorax pleuris raargine versus angulum anticum tuberculo minuto subinterrnpto.

* Clypeo rotundato, bidentato
;
(species magna;).

rotundatus supra granulatus, oculis latiusculis vigilans.

rotundatus, oculis angustissimis

;

supra evidenter granulatus Isevis.

obsolete granulatus chalcites.

** Clypeo 6-dentato; (species minores).

I Pygidio rude granulato, basi plus minus carinato
;

elypei dentibus omnibus magnis
;

oblongo-rotuudatus, supra rude granulatus ebenus.

rotundatus, supra subtilius granulatus depressipennis.

elypei dentibus lateralibus minus prominulis
;

breviter rotundatus, supra subtiliter, elytris parcius granulatus nigricornis.



AND EASTERN NEW MEXICO. n
§§ Pygidio vix granulato, baud carinato

;

ovato-rotundatus, supra graiiulatus praticola.

rotundatus, supra baud grauulatus abrasus.

b. Prothorax pleuris margine versus angulum anticum tuberculo nuUo (pro receptione

pedum parum concavis).

* Clypeo 6-dentato, dentibus externis parum prominulis

;

rotundatus, ater, granulis depressis parcis obsitus simplex.
** Clypeo 4-deutato, dentibus internis acutis

;

rotundatus, nitidus, nigro-cyaneus, punctulatus cyanellm.

B. Protliorax pleuris linea transversa a coxis procedeute notatis, autice pro receptione

pedum subito declivibus
;
(clypeus dentibus iuternis obtusis reliquis obsoletis).

thorace punctato, elytris subopacis (cupreus, vel viridis) viridis.

thorace fortius punctato, elytris nitidis punctulatis perplexus.

The species in the above synopsis, not before mentioned, are :

—

C. depressipennis. A black, or greenish black species found in Georgia, resem-

bling very closely C ehenus, and only differing from that species by the body being

less oblong, the thorax less suddenly rounded on the sides, and the granulations of

the upper surface more minute. Long. -30—"SS.

C. abrasus. A small rounded dull black species, from Georgia, with the eyes

broader than usual, having no visible sculpture on the head and thorax, and very

feebly granulate on the elytra, which are depressed in the scutellar region : the

strire are very indistinct, the pygidium not granulate. Long. '24.

C. cijanellus. A shining, very dark blue rounded species found in Texas, and

given me by Mr. Ulke, having the clypeus oblique on the sides, and 4-dentate in

front, the middle teeth being narrower than in the other species ; the thorax is

very minutely punctulate, much rounded and almost angulated on the sides, with

a fovea remote from the margin opposite the widest part; the elytra are feebly

punctulate, obsoletely striate, impressed at the scutellar region. Pygidium dull,

obsoletely punctulate. Margin of the prothorax beneath without the small tubercle

usually seen near the anterior angle. Long. '37.

Synonyms to be observed are :

—

C. loivis: ScarabcPus Imvls Drury, Oliv. ; Scaraba;us volvens Fabr. ; Ateuchus

vohens Fabr. ; Scarabaius pilularius % De Geer. Coprohius obtusidens Ziegler, is a

slight variety of this species.

C. viridis : Copris viridis Beauv. ; OntJiophagus viridicaius Say. Ateuchus obso-

letus Say, is a copper-colored variety of this species, which is more frequently found

on leaves than in any other situation. Chevrolat (Ann. Ent. Soc. France, 2d ser.

X, 632) refers Beauvois' species to Onthopharjus, but I do not see anything in the

figure or description to warrant such a reference.

Ateuchus probus Germ., Ins. Nov. 98, probably belongs to this genus, but I do

not know any species that agrees with the description.

]?IEIiA]¥OPHIL,A EsoH.

Itt. iniranda, nigra, Kuesceus, subtiliter dense punetulata, capite guttis quinque politis, circulo

positis, thorace guttis quatuor anticis (intermediis maioribus), altera utrinque pone medium,

liueaque dorsali postica nitidis tevigatis; elytris margine basique tenuiter rubris, lineisque flavis

decussatis ornatis. Long. 65. Tab. II, fig. 7.



12 COLEOPTERA OF KANSAS

Lec. Trans. Am. Phil. Soc. XI, 212.

Phxnops mirandiis Lec. Proc. Acad. Nat. Sc. YII, 83.

One specimen found at Fort Union, by Major Sibley. This is the most elegant

species of the genus, the name of which seems by no means appropriate, yet being

older than that of Phanops must be retained.

CHRYSOBOTHRIS Esch.

C". qiiadi'iliiieafa, fusco-osnea, punctata opaca, latiuscula, capite pubescente, thorace lineis quatuor

elevatis nitidis, medio valde caiialiculato, elytris utrinque lineis elevatis nitidis, marginali sutu-

ralique integris, hac antiee latiore, intermediis duabus confluentibus et pone medium iuterruptis.

Long. -48— -60.

Lec. Trans. Am. Phil. Soc. XI, 233.

Santa Fe : Mr. Fendler. Broader and more robust than the other species found

in the United States, and easily known by the sculpture of the thorax. The latter

is twice as wide as its length, very deeply channelled in the middle, with a broad

shining sparsely punctured entire vitta each side of the channel, and another each

side which does not reach the apex ; the depressed portions are opaque and very

densely punctured. The elytra are wider than the thorax, serrate at the sides

and apex, with an entire elevated shining line near the suture, dilated anteriorly

so as to reach the suture, and an entire slender elevated line parallel with the outer

margin ; between these are two elevated lines which are confluent in two places,

and interrupted behind the middle ; the base is very deeply foveate as usual : the

depressed ^^ortions are all densely punctured, and without lustre. Body beneath

coarsely punctured, prosternum flat, covered with long white hair, with a slightly

elevated smooth medial line.

C Clipi*a!tiCen§, obscure ciipreo-ffinca, longiuscula, minus depressa, fronte viridiEeneo, dense

pnnctato pubescente, tliorace irregulariter punctato, vage impresso et subcanaliculato, clytris

coufertim punctatis, utrinque biimpressis, lineis nitidis elevatis, suturali marginalique integris,

discoidall interna bis interrupta, externa ad medium postice abbreviata. Long. 'SI.

Lec. Trans. Am. Phil. Soc. XI, 234.

One specimen : Mr. Fendler. Resembles some of our smaller species, but is more

convex and more coppery. The posterior impression of the elytra is deeper and

larger than the anterior one, and although slightly lobed is not sinuous; the

elevated lines are nearly smooth. The anterior tibiai of the male are slightly bent,

and armed with a tooth internally near the tip.

PSILOPTERA SoLiER.

P. WoodllOllsei, senea, nitida, chalybeo-variegata, thorace confertim punctato, brevi, lateribus

valde rotundatis, antrorsnm angustato, angulis posticis rectis, elytris apice integris, seriatim

crenatis, macidis irregularibus opacis transversis profunde impressis. Long. -72—•97. Tab. II,

fig. 6.

Lec. Trans. Am. Phil. Soc. XI, 195.

Dicercal Woodhousei Lec. Proc. Acad. Nat. Sc. VI, 68.

Var. major, Psiloptera valens Lec. Proc. Acad. Nat. Sc, 1858, 6G.

Creek Boundary Expedition : Dr. S. W. Woodhouse ; Texas, Mr. Schott.

Body coppery bronze, varied with bluish reflections, moderately stout and convex;
head strongly punctured, with three faint confltient elevated lines on the front;
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labrum green ; thorax cribrate punctate, more than twice as wide as broad as long,

narrowed in front, very strongly rounded on the sides, narrowed a little towards

the posterior angles, which are rectangular and sharp. Elytra with rows of large

punctures, and with numerous deep impressed subconfluent spaces, which are

opaque, densely punctured and finely pubescent; tip entire. Legs green bronzed,

knees, tip of the tibiae, and tarsi steel blue. Tip of the abdomen very slightly

truncate in the male, rounded in the female.

CHAUIilOG]¥ATHlJS Hentz.

C. basalis, elongatus niger, thorace fulvo nitido, subrotundato, marginato, disco plus minus nigro,

elytris rugose punctatis, flavo-fulvis macula magna communi triangulari basali, trienteque postico

nigris, abdomine flavo, saepe nigro anuulato, articulo ultimo nigro. Long. "42.

Abundant near Fort Bridger and in the Black Hills : Dr. Hammond, Mr. Drexler.

Varies much in the size of the black spot of the thorax, which is sometimes emar-

ginate, and sometimes even divided into four dots. The antennae of the male are

as long as the body, of the female two-thirds as long. The thorax in G. limbicoUis

and scuiellaris is opaque, while in the present it is very smooth and shining.

WIPTrS BOIELDIEU.

]¥. Tenfricillus, rufo-piceus, nitidus, pube sordida minus subtili dense vestitus, thorace globose,

grosse punctato, postice valde coarctato, tuberculis parum elevatis quatuor transversim positis, e

pilis efformatis ; elytris ovalibus, ventricosis, seriatim punctatis, setis erectis sat dense hispidis.

Long. -10.

Santa Fe: Mr. Feudler. The elytra are twice as wide as the thorax, and about

one-half longer than wide ; the punctures are tolerably large and distant, and

become smaller on the declivous posterior portion. The second joint of the anten-

nae is as long as the third.

TRYPOPITYS Redt.

T. punctatllS, elongatus, fuscus sericeo-pubescens, thorace ad basin utrinque transversim exca-

vate, et in medio breviter carinate, elytris striis e puuctis digestis vix impressis. Long. -25.

One specimen : Mr. Fendler. Precisely resembles in appearance T. sericeus,

{Xi/Jetinus sericeus Say, Journ. Acad. Nat. Sc. V, 171), but the thorax is less deeply

excavated at base, and the striae instead of being deep and cribrate are hardly im-

pressed, and the interstices are flat.

PACTOSTOMA Lec.

P. anastomosis, piceus, pilis sordidis setiformibus parce vestitus, thorace punctato, subcanali-

culato, latitudiue breviore lateribus retundatis marginatis, basi subtruncato, angulis pestieis

obtusis, elytris ovalibus postice subacutis et deeliviljus, parce punctatis, sutura, margiue costisque

tribus acute elevatis, quarum prima recta, secuuda et marginali flexis cum prima coufluentibus,

tertia irregular! utrinque valde abbreviata. Long. -42— '5. Tab. II, fig. IL

Lec. Journ. Acad. Nat. Sc. 2d Ser. IV, 19.

Microachatia anastomosis Leg. Proc. Acad. Nat. Sc. VI, 446.

Asida anastomosis S.A.T, Journ. Acad. Nat. Sc. 3.

Pdecyphorus anastomosis Leg. Ann. L3-c. Nat. Hist. V, 129.

Ologlyptus anastomosis Lac. Gen. Col. V, 159.
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Kansas and New Mexico, near the Eocky mountains. The first dorsal costa is

nearly straight, and extends from the base to the apex ; the second commences

near the base, and being curved, unites with the first about one-third from the tip;

the third is irregular, running from the anterior third to the posterior fourth ; the

marginal one is entire, and unites with the first near the tip.

A8IDA Late.

A. opaca oblonga atra, opaca, brevissime parce flavo-pubescens, capite thoraceque scabro-punc-

tatis, illo antice transversim excavate, hoc antrorsura angustato, latitudine breviore, lateribus

rotundatis late subdepressis postice subsinuatis, angulis omnibus acutis, posticis paulo productis,

elytris parce subtiliter minus profunde punctatis vage inaqualibus, nonnunquam obsolete sulcatis,

lateribus marginatis, humcris obtusis. Long. -5—-68. Tab. I, fig. 9.

S.1Y, Journ. Acad. Nat. So. Ill, 254.

JEuschides opaca Leo. Annals of the Lyceum of Nat. Hist. Y, 121.

Kansas and New Mexico, near the mountains : specimens from the latter locality

are smaller, and have the elytra much more uneven than those found near Platte

river, but do not appear sufEciently distinct to be considered as another species.

E1JSCHIDE8 Leo.

E. convexa, nigra subnitida, capite punctato antice transversim sulcato, thorace latitudine sesqui

breviore, subtiliter parce punctato, lateribus rotundatis, margine punctato anguste reflexo, angulis

auticis acutis, posticis obtusis hand rotundatis, elytris transversim convexis, pone basin thorace

paulo latioribus, ad apicem valde declivibus, subtiliter rugosis lineis tribus obsoletis utrinque

notatis, humeris marginatis prominulis. Long. -85. Tab. I, fig. 10.

Arkansas river, near the mountains. Nearly allied to Eu. ohovata Lee. ; but

with the thorax more convex and less broadly margined, and the elytra less obovate

and more convex transversely. From Eu. convexicollis Lee. it differs by the larger

and more strongly margined thorax.

PELECYPHORIJS Solier.

P. ^ordidtis, piceo-niger, capite modice transversim impresso, punctato, thorace latitudine fere

sesqui breviore ante medium angustato, lateribus rotundatis subserratis deplanatis et subreflexis,

confertim grosse inaqualiter punctato, elytris oblongo-ovalibus, convexis postice subacutis, sutura

margine costisque utrinque duabus elevatis, lineis trausversis sinuatis inter se irregulariter con-

nexis; prosterno postice late sulcato. Long. -75— -85. Tab. I, fig. 11(9).

Leg. Proc. Acad. Nat. Sc. VI, 446.

Arkansas river, near the mountains : also found in New Mexico, by Dr. Webb,

of the Mexican Boundary Commission. In the female, the elytra are twice as

wide as the thorax, and more rounded on the sides than in the male. The speci-

mens are covered with a yellowish earthy substance which adheres closely.

ElJSATTrS Leg.

E. retictllattis, rotundatus convexus, ater opacus, thorace obsoletissime punctulato, lateribus

marginatis paulo reflexis, angulis posticis valde productis, elytris foveis quadratis vagis irapressis,

obsolete sulcatis, tibiis anticis extrorsum serrulatis, versus apicem hevibus. Long. -46— '53. Tab.

I, fig. t (a, tibia antica).

Leg. Ann. Lye. of Nat. Hist. V, 132.

Zoj}hosis reticulata Say, Journ. Acad. Nat. Sc. Ill, 250.
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Found near the Rocky mountains from Platte river to Santa F^, and westward

as far as Tucson. Larger than E. convexiis Lee, and less convex ; the sides of the

thorax are not suddenly depressed behind the middle as in that species.

EITIBAPHIOIV Say.

E. COlltllMllin, atrum opacum, thorace latitudine fere duplo latiore, antice profunde emarginato,

lateribus valde rotuudatis, disco parce punctato, parum convexo, ruargine late explanato modice

reflexo, angnlis auticis subaeutis, posticis latis obtusis valde rotimdatis, ad basin medio recte trun-

cate, elytris dorse planis, postice valde "declivibus at acute angustatis, thorace vix latioribus, fortiter

reflexo-marginatis, seriatim subtilius sat dense muricato punctatis, ad apicem singulatim breviter

acuminatis (9), vel in cauda brevi prolongatis ( ). Long. '55— '65. Tab. I, fig. 8.

Lec. Journ. Acad. Nat. Sc, Philad., 2d ser. IV, 40.

Fort Laramie and Santa Fe. Though differing very much in form from the

Helseus like E. muricatnm Say, the forms of the antennre, oral organs and legs re-

quire it to be associated with that species. The figure given saves the necessity of

a long description, while the diagnosis above will enable the species to be readily

recognized.

Two specimens found by Dr. Webb, near the Mexican boundary, differ in having

the sides of the thorax much more strongly reflexed, so that that part becomes

much narrower than the elytra. This is, probably, merely a local variety, as simi-

lar differences occur among individuals of Cyclirus elevatus, and in many other

insects which have the margins of the body widely reflexed.

BL,APSTI]\US Latr.

B. prateniiiii^, elongato-ovalis convexus, ater opacus, breviter subtiliter fusco-pubescens, capite

thoraceque punctatissimis, hoe latitudine sesqui breviore, lateribus late retundatis, ad apicem emar-

ginato, angulis anticis acutis ad basin sinuate, angulis posticis rectis, elytris striis fortius punc-

tatis, interstitiis paulo convexis, punctulatis. Long. -20— '23.

Platte River Valley, abundant. Differs from the Californian B. puhescens Lec,

by the finer pubescence, by the more widely rounded sides of the thorax, and by

the more prominent anterior angles.

B. vestitus, elongato-ovalis, convexus, a;neo-niger, pube albida minus subtili dense vestitus, capite

thoraceque confertim punctatis, hoc latitudine vix breviore, antrorsum paulo angustato, lateribus

late retundatis, ad apicem emarginato, angulis anticis acutis, ad basin sinuate, angulis posticis

rectis, elytris striis punctatis, interstitiis planis punctulatis. Long. -20.

Two specimens from Platte River Valley. Very closely allied to the preceding,

but the coarse pubescence, and the flattened intervals of the elytra seem to be suffi-

cient characters for separating it.

CE]^TRO]\OPUS SoLiER.

C. opacil!ii, elongatus, niger opacus, capite postice punctato, fovea verticali notato, antice concave,

epistomate late rotundato et fortiter marginato, thorace quadrate, antice vix angnstiore, lateribus

parum retundatis, angulis posticis acutis, parum convexo, parce punctate, elytris striis e punctis

parvis censtitutis. Long. '57.

One male; Black Hills, Dr. Hammond. Differs from the Mexican C. mppressus,

according to description, by being opaque, with finer elytral striaj. The sexual
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characters are nearly as in that species; the anterior femora have on the anterior

ftice near the base an oval patch of yellow hair; the tibia3 are dilated internally at

the middle into an obtuse angle, then broadly emarginate to the tip, at the inner

side of which is a dense short brush of yellow hair; the first three joints of the

anterior and middle tarsi are dilated, and furnished beneath with a dense brush of

yellow hair; the middle tibia3 are thick internally at the apex and have also a

brush of hair.

XYSTROPUS SoLiER.

X. pinglli!!i, ater opacus, subtilissime punctulatus, brevissime pubescens, tborace brevi, lateribus

valde rotundatis, basi sinuato, angulis posticis baud prolongatis, elytris striatis, interstitiis paulo

couvexis. Loug. 'ST.

Santa Fe, Mr. Fendler : one specimen. Resembles X. hrevis [CisteJa hrevis Say),

but differs in the antennsB and feet being entirely black. The thorax is less deeply

sinuate at the base, and the posterior angles are less acute, and not prolonged.

CYSTEODEMIJS Lec.

C vitfatus, niger, capite thoraceque opacis, vage grosse punctatis, illo ad basin fere truncato, hoc

subquadrato, subtiliter canaliculato, ad basin valde emarginato, elytris brevibus, inflatis obtusis,

cribrato-punetatis, vitta augusta rubra abbreviata ornatis, abdomine amplissimo Isevigato. Long.

•5_-f. Tab. II, fig. 9.

Lec. Proc. Acad. Nat. Sc. VI, 330.

New Mexico, Dr. Wislizenus : found on the journey from Santa F^ to Chihuahua.

C triistlizeili, cyanescens, nitidus, capite thoraceque grosse punctatis, illo postice rotundato, hoc

pentagono, canaliculato, angulis lateralibus acutis, elytris splendide cyaneis, sphericis, foveis pro-

fundis confertis cancellatis. Long. -45—-GS. Tab. II, fig. 10.

Lec. Ann. Lye. Nat. Hist, of New York, V, 158; Proc. Acad. Nat. Sc. YI, 330.

Drs. Wislizenus and Webb, found in the same region with G. vittatiis.

MORDEIiliA Fabr.

Bl. in!i>lilatn, longiuscula, nigra, capite thoraceque cinereo hand dense pubescentibus, hoc latitu-

diue breviore, lateribus late rotundatis, elytris pube nigra iudutis, sutura basique cinereo-margi-

natis, vitta obliqua a humero ad quadranteni extensa, maculaque transversa pone medium dense

cinereo-pubescentibus ; subtus maeulis lateralibus cinereo-pubescentibus, antennis thorace longiori-

bus basi, tibiis tarsisque anticis fusco-testaceis, stylo anali elougato. Long. -18—'21.

Two specimens, from Fort Riley; Mr. John Xantus. Approaches M. oculata

Say, more nearly than any other species, but is readily distinguished by the mark-
ings as above described; the oblique vitta from the humerus does not reach the

suture ; the scutellum is densely clothed with cinereous hair.

MORDEIiL,ISTEI\A Costa.

I?I. OMlllila, elongata, parallela, nigra, pilis pallide sericeis obsita, elytris evidenter punctulatis,

pedibus posticis, tibiis carinulis numerosis brevibus obliquis, tarsorum articulo Imo tibia vi.x bre-

viore, 5-carinulato, 2d bicarinulato. Long. -18.

One specimen
: Platte river. Elongate, not attenuated behind, black, above and

beneath with gray silvery hair; head and thorax very finely punctulate, the latter'



AND EASTERN NEW MEXICO. 17

scarcely wider than long, somewhat narrowed in front, slightly rounded on the

sides, bisinuate at tlie base, with the middle lobe broadly rounded. Elytra more
than three times as long as the thorax, parallel on the sides, obtusely rounded
behind, distinctly punctulate. Anal style slender. Posterior tibiae broad, with six

or seven very short oblique ridges on the supero-external margin ; first joint of

posterior tarsi not shorter than the tibia, with five similar oblique ridges; second

joint with two.

M. dirisa, fusco-nigra, supra dense helvo-pubescens, elougata, postice subattenuata, capite thorace-

que ante medium rufo-testaceis, elytris evidenter punctulatis
;
pedibus posticis, tibiis carinulis 2

vel 3 minutis obliquis, tarsorum articulo Imo tibia baud breviore carinulis 4, 2ndo duabus in-

structo ; autennarum basi pedibusque anterioribus rufo-testaceis, unguiculis simplicibus. Long. -11.

Platte river: resembles M. marginalis (Mordella marc/. Say), but differs by the

pubescence being coarser, more abundant, and of a yellowish brown color. Tlie

thorax is a little wider than long, not narrowed in front, broadly rounded on the

sides, feebly bisinuate at ba.se; the anterior half, with the head is reddish yellow,

and the outline separating the yellow from the black is sinuate as in the species

above mentioned.

In thus introducing the present genus into the fauna of the United States, a few

remarks regarding our numerous species of MordelUdce will be appropriate. Tlie

genera which they represent are five in number, and may be thus separated :

—

A. Seutellum quadratum, transversum postice subemarginatum Tomoxia Costa.

B. ScutelUim triaugulare, apice rotundatum;

a. Palpi maxillares articulo ultimo valde dilatato securiform! Glipa Lec.

b. Palpi maxillares articulo ultimo triangular!

;

Antennas articulis exteruis valde transversis, velutinis Bphalera Lec.

AntenuiE articulis externis triangularibus, baud transver.sis
;

Pedes postici simplices llordella Linx.

Tibite tarsique postici carinulis notati Mordellistena Costa.

To Tomoxia belong M. hidentata Say, and a nearly allied smaller species.

To Glipa belongs only M. Idlaris Say. The body is .slender; the outer joints of

the antennae triangular; the maxillary palpi elongated, with the last joint in the

form of an obtuse isosceles triangle, attached by its apex. The middle tibiae are

longer than the tarsi ; the posterior tibiae only moderately dilated, longer than the

first joint of the tarsi, and destitute of oblique ridges; the anal style is short, trun-

cate and subemarginate.

Sphalera is the genus indicated, but not named by Lacordaire (Gen. Col. V, 609,

note). The only native representative known to me is M. melania Germ.

To Mordella heloug Anasjns i-jyimckiia Say; M. S-2mnckda Fabr. ; ocidata Say;

insidata Lec; sercal Say; Anaspis trUobaSay; M. marrjinata Mels. ; lineata Mels.;

scutellaris Fabr. (atrata Mels.) ; undulata Mels., and four nondescript species.

To Mordellistena belong all the other species described by Say, Melsheimer, and

myself; natural groups among them may be easily formed by the number and

position of the tibial ridges, and the arrangement of the colors of the upper surface.

M. sericans and one nondescript are remarkable by tlie posterior tibiae having a fine

carina extending along the upper edge, and only a single very long oblique ridge

3
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on the outer surface. These species do not indicate a generic separation, however,

and represent the European J/, (cskicea, the tjpe of Stenalia Muls.

«PHfitYASTES ScH.

O. vittatlis, niger, albido-squamosus, rostro trisulcato, sulco medio profimdissirao, lateralibus

rectis profundis, niox ante oculos abbreviatis, thorace latitudine plus duplo breviore ina?qiiali, parce

profunde puuctato, lateribus sub-bituberosis, canaliculato, sajpe fusco trivittato, elytris striis vix

impressis, profunde punctatis, sutura cuprascente-fusca, interstitiis 3io, 5to et Imo fusco vittatis.

Long. -41—-48. Tab. I, fig. 13(^). (a. rostrum).

SCHONHERR, Curc. 1,509 ; 5,819. Lec. Proc. Acad. Nat. Sc. VI, 443.

Liparus vittaius Say, Jouru. Acad. Nat. Sc. Ill, 316.

Platte and Arkansas rivers ; found also at Eagle Pass, Texas. The elytra of the

male are but little wider than the thorax; those of the female are more rounded,

slightly flattened on the back, and about one half wider than the thorax. The
dark vittce of the thorax and elytra appear to be produced partly by abrasion, as

specimens occur in which they are hardly to be seen; but the suture as far as the

first stria is covered with brown scales having a coppery reflection.

CL,EOr¥US Sen.

C llltulentliS, ater densissime soj'dide pubesceus, vix variegatus, capite cum rostro grosse disperse

punctato, hoc longitudinaliter vage impresso, medio vix carinato, thorace varioloso antrorsum

angustato, lateribus antice rotundatis, disco paulo obscuriore, elytris iuaiqualibus, punctis magnis

striatim positis. Loug. -37—'43 (sine rostro).

Santa Fe, Mr. Fendler. Smaller and stouter than C. trivittatus Say, with the

thorax more densely variolate, and hardly perceptibly excavated or carinated; the

elytra have three or four vague impressions, not seen in that species.

C. piilTereil!<$, alatus, niger sordidus, rostro carinato, cum capite vage grosse punctato, fronte

foveata, thorace latitudine hand longiore, laterilnis subparallelis, antice breviter tubulato, angulis

anticis rotundatis, grosse punctato ad basin medio late foveato, lateribus dense albo-pubescentibus,

elytris convexis, oblongis postice obtuse rotundatis, striis fortiter punctatis hand impressis, totis

dense albo-pubescentibus, lineis tribus curvatis obliquis sub-deuudatis utrinque notatis ; subtus

albo-pubescens, obscuro variegatus. Long. -5.

Arkansas river, one specimen. Of tlie same size and shape as C. vittaius Say,

but very distinct by the thorax being not narrowed gradually in front, and not

carinate, as well as by the diflerent color.

C. an^lllnrii^, niger, rostro carinato, cum capite fortiter vage punctato, fronte late foveata, thorace

quadrato, lateribus subsiuuatis, pone apicem valde constricto et ad apicem tubulato, angulis pone
apicem rectis extantibus, varioloso-puuctato, ad basin medio profunde foveato, elytris oblongis

convexis, cribrato-striatis, interstitiis cinereo-pubescentibus spatiis denudatis variegatis, alternis

cum sutura elevatis; subtus cinereo-pubescens, vix nebulosus. Long. -36— -45. Tab. I, fig. 12.

Two specimens: collected by Lieut. Beckwith, The first joint of the funiculus

of the antennae is slightly elongated, the others are short; the species, therefore,

belongs to the division (called genus by Schonherr) Pachycraerus. The projecting

anterior angles of the thorax are very remarkable.
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DEROBRACH1J8 Serville.

D. geiuiliatlljii, piceus, nitidus, thorace valde transverso, antice uoq angustato, parce pimctulato,
lateribus quadrispinoso, spina antica miuore, elytris fere tevigatis, margiiie angustiore reflcxo'
Long. 2-9. Tab. II, fig. 12 (femina).

Mas minor (long. 1-5-2-25), antennis longioribus crassioribus (fig. 12 a), pedibus anticis puuctis
elevatis exasperatis.

Leg. Proc. Acad. Nat. So. YI, 223.

New Mexico and Texas. The only female yet obtained was collected at Albu-
querque, by Dr. T. C. Henry ; several males were afterwards found by Messrs.
Schott and Clark, of the Boundary Commission, at various places in Texas.

PRIOIVUS Geoffroy.

P. ClirTatllS, piceus, tliorace subtiliter parce punctulato, spina anteriore tenui valde acuta, media
hamata, angulis posticis subrectis prominulis, elytris subtiliter parce punctulatis et rugosis, spina

suturali distincta; oculis magnis, antennis 12-articulatis. Long. 2-06.

One female from near Santa Fe. Resembles nearly P. cali/ornicus Motsch.
{crassicornis Lee), but the anterior sj^ine of the thorax is more slender, and the
middle one is curved backwards; the elytra are somewhat less punctured and
rugose, but this is not a good character, as judging from a large series of P. cali-

fornicus, it seems subject to variation.

P. fi!>>!iiicoi*ni!!i, nigro-piceus, nitidus, thorace subtiliter parce punctate, lateribus obtuse tridentato,

elytris thorace latioribus parce sat grosse punctatis, obsolete costatis. Long. 1-0— 1-6. Tab. I,

fig. 14 (mas).

Mas antennis erassissimis valde imbricatis 27—30-articulatis, articutis subtus valde incisis (o).

Femina antennis tenuibus imbricatis, 2,5-articulatis, articulis subtus sinuatis (6).

Haideman, Proc. Acad. Nat. Sc. Ill, 12.5; Leo. Journ. Acad. Nat. Sc. 2d ser. II, 108.

Platte river. New Mexico, and Texas, not rare.

P. eiliarg'iliatlliii, piceus, nitidus, thorace punctatissimo, flavo-piloso, antrorsura angustato,

lateribus ante medium uuispinoso, angulis posticis rectis, elytris grosse parcius punctatis ; antennis

14-articulatis. Long. -75. Tab. II, fig. 13 (mas).

Mas antennis crassis valde imbricatis, articulis 3—1 3 ad apicem subtus valde emarginatis. Femina latet.

Say, Journ. Acad. Nat. Sc. Ill, 327 ; Leg. ibid. 2nd ser. II, 107.

Kansas and New Mexico, near the Rocky Mountains.

CRIOCEPHAI^IJS MuLS.

C asperafllS, piceus tenuiter pubescens, thorace subtransverso, lateribus obtuse angulatis, dorso

piano ad latera granulis parcis exasperato, utrinque profunde lunatim exeavato, medio sulxauali-

culato, ad basin fovea maiuscula impresso, elytris thorace parum latioribus, subtiliter rugosis,

lineis utrinque duabus elevatis; oculis modice prominulis, genis subacutis ; antennis corporis

dimidio vix longioribus, versus basin crassiusculis, articulis ultimis quatuor subito brevioribus.

Long. -96.

Kansas and New Mexico. Differs from C. agrcsiis by the more flattened thorax,

with more numerous elevated granules, and distinctly angulated sides. The
antennas are also heavier, and do not differ I'emarkably in length in the two sexes.
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and their joints from the eighth to the eleventh are each one-half shorter than

the seventh.

DRYOBICS Lec.

D. sexfJtSCiiltus, supra nigcr nitidus, capitc thoraceque flavo-pubesceutibiis, illo inter anteiin.as

glabro transversim elevato, hoc fascia uigra ad medium ornato, latitudiue paulo breviore, postice

leviter coarctato, punctato, callis tribus dorsalibus notato, ante medium transversim impresso

;

elytris fasciis tribus apiceque late tJavo-pubesceiitibus ; subtus fiavo-fasciatus, antennis pedibusque

rufis, illis articulis internis subtus louge iimbriatis. Long. -65— I'.O. Tab. I, tig. 15 (femiua).

Lec. Journ. Acad. Nat. So. 2d ser. II, 23.

Callidiinn sexfasciatum Sat, Journ. Acad. Nat. Sc. Ill, 415.

Alabama (Prof Haldeman) and Ohio (Dr. Kirtland) : Say found it on the

Arkansas river. The antennas of the female are but little longer than the body,

those of the male are one-half longer. The femora are compressed and gradually

slightly clavate.

ARHOPAL,riS Serv. (emend. Lec.)

A. cliai'll!!>, niger subtilissime punctulatus, thorace latitudine sesqui breviore, flavo-pubescente, fasciis

tribus angustis nigris, elytris ad apicem oblique intus truncatis, a basi ad quadrantem flavis, gutta

utrinque parva ad medium, fascia lata poue medium apiceque flavis, antennis pedibusque nigris.

Long. -85. Tab. I, fig. IG (var.).

Lec. Journ. Acad. Nat. Sc. 2d ser. I, IT ; Proc. Acad. Nat. Sc. YI, G8.

Chjtus charus Say, Bost. Journ. Nat. Hist. I, 193.

Missouri, Dr. Engelmann ; Creek Boundary, Dr. Woodhouse. Tlie segments of

the body beneath are edged with yellow ; the humeri are marked with a black

dot; the apical yellow spot sometimes includes a black spot, as in the specimen

figured. 1 have seen only females of this species.

STE!¥A§PIS Dup.

S. isolitaria, atra supra glabra, subtus parce cinereo-pubescens, tliorace latitudine fere duplo bre-

viore, parce punctato, ante basin callo kuvi alteroque utrinque versus latera modice clevatis,

lateribus ipsis bituljerculatis, elytris subtilissime strigosis, parce subtiliter punctulatis, pedibus

cyanescentibus. Long. 1-43. Tab. II, fig. 14 (fcmina).

Lec. Proc. Acad. Nat. Sc. VI, 441.

Cerambyx solilarius Say, Journ. Acad. Nat. Sc. II, 410.

Callichroma solitarium Hald. Trans. Am. Phil. Soc. X, 32.

Smileceras solitarium Lec. Journ. Acad. Nat. Sc. 2d ser. II, 9.

New Mexico, Dr. Wislizenus; Kansas, Say; Texas, Messrs. Clark and Schott;

Tucson, myself The male has the antennce longer than the body and slender.

TYLOSIS Lec.

T. lliacillatlis, niger, thorace elytrisque coccineis, illo latitudine fere duplo breviore, punctate,

callis quinquc Isevibus nigris, elytris confertim punctatis, macula humerali, alterisque utrinque

tribus nigris. Long. -75. Tab. II, fig. 15.

Lec. Journ. Acad. Nat. Sc. 2d ser. II, 9.

New Mexico, Dr. Wiislizenus (probably found west of Santa Fe). The humeral
spot of the elytra in one specimen is obsolete. The antennae of the male are much
longer than the body.
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ACMAEOPS Lec.

A. dorsalis, elongata, nigra opaea, supra parce breviter cinereo-pubescens, capite thoraceque con-

fertissimc punctatis, hoc latitudine subbreviore, convexo antice posticeque constricto, lateribus valde

rotundatis, subcanaliculato, linea dorsali tenui lajvi, elytris thorace latioribus suparallelis, puucta-

tis, vitta subsuturali lutea postice sensim attenuata, et pone medium abbreviata, apice rotundatis,

subtus cinereo-pubescens, epimeris dense pubescentibus. Long. -45.

One specimen, from Republican Fork of Kansas river, kindly given me by Dr.

T. B. Wilson. The antenna; are slender and reach two-thirds the length of the

elytra; behind the middle of the elytra and extending nearly to the apex is a very

obsolete yellowish stripe, which in other specimens may be found to be well de-

veloped, in which case there would be on each elytron a subsutural vitta abbrevi-

ated behind, and an external one abbreviated in front.

Resembles in appearance some of the varieties of A. marginalis Lec. {? Leptura

Jonrjicorms Kirby), but the thorax is more robust and more rounded on the sides,

the legs arc entirely black, and the apex of the elytra more rounded.

L,EPTURA Linn.

li. cribripeiinis, atra breviter parce pilosa, capite dense, thorace grosse punctato, hoc convexo,

lateribus late rotundatis, iitrinque constricto, elytris rubris subglabris, cribratim punctatis, ad

apicem nigricantibus et intiis oljlique truncatis bidentatis, dente exteriore longiore ; articulis

antennarum 4, 5, 6, 9 et lOmo basi pallidis, 6to et 8vo pallidis macula apicali parva nigra notatis.

Long. -T.

One specimen found by me on Platte river. Very nearly allied to L. cinnam-

opiera Kirby, but the elytra are much more coarsely punctured, and the lower half

of the fourth joint of the antennae is pale, while in the latter species there is merely

a small pale spot at base.

MOi^IL-EMA Sat.

M. appresftilllll, nigrum, thorace lateribus non spinosis, antice posticeque parce punctatis, elytris

ante medium parce punctatis, dorso antice plauis, lateribus subito valde declivibus. Long. -OT.

Tab. II, fig. lY.

Lec. Journ. Acad. Nat. Sc. 2d ser. II, 1C8.

New Mexico : one specimen : Dr. Wislizenus. Differs from the other species

known to me by the flattened back and suddenly deflexed sides of the elytra.

STEWOSTOEA Muls.

S. !>iatlirililin, plumbeo-nigra, undique cinereo-pubescens, thorace latitudine baud longiore, punc-

tato, lateribus subrotuudato, pilis subtilibus erectis brevibus parce vestito, versus basin densius

pubescente, elytris punctis remotis postice subtilioribus, ad apicem singulatim rotundatis. Long. -5.

One specimen from Kansas, kindly communicated to me by Mr. Burke. From
its color it resembles at first sight Saperda moesta and concolor, but the short con-

vex front and dentate ungues will at once remind the student of the generic diflor-

ences. Of the usual smooth thoracic spots seen in the species of this genus, only

two very faint ones remain; they are situated about the middle, equidistant from

each other and from the side.
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AITIPHIOJIIYCHA Leg.

A. ardens, minus elongata cylindrica, atra, pube nigra erecta vestita, capite frontc vittisque dua-

bus postice divergeutibus Icete flammeo-pubescentibus, thorace supra flammeo-pubescente, yitta

dorsali atra, latitudine sesqiii breviore, lateribus parum sinuatis, elytris thorace paulo latioribus

grosse punctatis, inargiue laterali ad humeros latiore, et ad dodrantem extenso ornatis. Long.

•35.

Fort Riley: John Xantus, Esq. Broader than A. flammata, and readily dis-

tinguished by the thorax being one half broader than its length, with the lateral

vittte much wider.

Also allied to these two is a third species found in Northern New York, and in

New Hampshire; for specimens of it I am indebted to Mr. Henry Ulke, it may be

thus characterized :

—

A. SUbarniata, minus elongata cylindrica, atra, pube nigra erecta vestita, capite flammeo-pubes-

cente, thorace latitudine vix breviore, lateribus sinuatis, medio tuberculo acuto proiainulo arraatis,

vitta angusta sublaterali flammeo-pubescente, elytris grosse punctatis juxta suturam late sulcatis,

sutura magis elevata. Long. '26—"28.

JG»IL,I$ Serv.

.33. spectabilis, niger subtiliter dense cinereo fuscoque pubescens, thorace fusco maculis albis con-

fluentibus utriuque ornato, elytris basi fasciisque tribus undulatis obliquis fuscis (intermedia

latiore) notatis, pedibus fusco -annulatis, antennis longissimis cinereis, articulis 1—5 subtus dense

pubescentibus, apice fuscis, 5to fasciculo apicali recurvato iutenio ornato. Long. -QL Tab. II,

fig. 16.

Lec. Proc. Acad. Nat. Sc. of Philadelphia, VII, 82.

Fort Union : one specimen : Major Sibley. The figure renders unnecessary any

farther description of this beautiful species.

LEinA Fabr.

li. triTir^ata, elongatula, parallela, testacea nitida, antennis (articulo primo e.xcepto) thoracis

maculis duabus (capitisque lateribus, abdominisque maculis Sffipe), tibiarum apice tarsisque nigris;

thorace latitudine longiore, medio valde coarctato, antice grossius parce punctate; elytris fortius

punctato-striatis, interstitiis postice hand elevatis, vitta suturali alteraque submarginali angustis

nigris. Long. -SL

Santa F6 : Mr. Fendler. Similar in appearance to L. trilineata, but known at

once by the larger punctures of the thorax and elytra. The thorax is also more
deeply constricted at the middle, and the outer vitta of the elytra is always nar-

rower, usually extending only from the 9th to the 10th stria; in one specimen this

vitta is interrupted behind the humerus. In another the second and third joints

of the abdomen are marked each with a medial transverse black spot, and the occi-

put and two posterior spots of the head are black.

COSCI]\OPTERA Lac.

C franciscana, oblonga., antice angustior, postice vix attenuata, nigra, subtus dcnsius, supra

sat dense albido-tomentosa, thorace latitudine sesqui breviore, lateriljus obliquis parum rotundatis,

punctato, linea angusta dorsali Imvi, elytris fere dense punctatis, laljro flavo-marginato. Long.
18—-20
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Fort Riley : Mr. Xantus. Closely related to G. domhiicana, but differs by the

pubescence of the upper surface being much more dense, and by the elytra being

more densely punctured. The sexual characters are as in that species.

CRYPTOCEPHAIiCS Geoffr.

C lUilCOreil!$, cylindricus, niger nitidus, subtus dense, supra subtiliter cinereo-pubesccns, tliorace

convexo, subtiliter sat dense punctato, spatio parvo dorsali Isevi, elytris liasi margineque ultra

medium late cocciueis, maculaque coccinea rotundata apicali utrinque oruatis, punctis magnis
striatim digestis, iuterstitiis parce subtiliter punctatis. Long. -25.

Fort Ptiley, one specimen : Mr. John Xantus. It has also been received from
Texas by Mr. Ulke. A very distinct species; the elytral markings are a broad
basal band curving along the margin to beyond the middle, and a small apical spot.

Some of the varieties of C. notatus are similarly marked, and it is quite possible

that the present species will be found also to vary in this respect.

PARIA Lec.

P. opacicollis, pallide flava, thorace latitudine fere duplo breviore, valde couvexo, alutaceo sub-

opaco, parce subtiliter punctulato, lateribus late rotundatis, elytris antice fortiter postice subtilius

striatim punctatis, nitidis, margine postice, sutura, maculisque 4 srepe nigris. Long. -IS.

Fort Laramie : a very pretty species, readily distinguished by the faint sculpture

of the thorax. The spots are placed, an oblong one at the middle of the base, and
a larger quadrate one at the middle nearer the side than the suture.

P. puiuila, saturate rufo-testacea, nitida, thorace convexo, quadrato, antice paulo angustato,

lateribus parum rotundatis, parce punctato, elytris convexis, punctis paucis striatim positis ad

basin majoribus, postice fere tevibus ; auteuuis nigris, ad basin pedibusque flavis, pectore nigro.

Long. -10.

One specimen sent me by the late A. Melly, Esq., as coming from Kansas. The
striae consist only of a few distant large punctures towards the base, which become

rapidly smaller and indistinct behind.

OETERASPIS.
H. liel>nlosaj cuprea, pube longa albida irregulariter vestita, capite inter oculos profunde angu-

latim impresso, fronte canaliculata, occipite bifoveato, thorace irregulariter punctato, latitudine

baud longiore, ad basin truncato, lateribus rotundatis, elytris thorace latioribus convexis, striis

grosse punctatis baud impressis postice obsoletis, iuterstitiis alutaeeis. Long. '15—-IQ.

Kansas, near Fort Laramie. The genus Heteraspis belongs in the vicinity of

Eumolpus, and is distinguished from the other native genera by the following

assemblage of characters :

—

The mouth and eyes are not protected by the thorax, which beneath is simply

truncate ; the head is marked with a deep impression between the eyes ; this

impression is angulated each side, and continues around the inner posterior and

inferior part of the eyes, forming a kind of orbit. The ungues are armed with a

long acute tooth in H. inihescens Mels. ; with a short acute tooth in H. curtipennis

Mels., and in the next species, while in the one here described the tooth is almost

obsolete.
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H. sniarag'dula, viridi-ffinea, ])arce albo-pubescens, capite profunde angulatim impresso, fronte

tL\ caualiculata, tliorace latitudiue baud longiore, lateribus rotundatis, ad basin late rotuudato,

puiictato subrugoso versus apicem sublaevi, elytris longiusculis, convexis, thorace latioribus, striis

baud impressis antice punctatis postice obsoletis, interstitiis alutaceis parce punctulatis. Long. -20.

One specimen found at Foi't Laramie.

MYOCHROrS.
ITI. sqiiainosilS, loDgiusculus, piceo-Eeneus, dense griseo-squamosus, breviter pubescens, capite

tboraccque confertissimc punctatis, boc subrotundato, lateribus baud dentatis, elytris tliorace non

latioribus, puuctis subquadratis striatim positis, postice obsoletis ; tibiis anticis intus subarmatis,

femoribus posticis baud dentatis ; antennis Tersus basin rufis. Long. -18.

Platte river, under dried buffalo excrement. Differs abundantly from M. clenti-

collis by the absence of serration on the sides of the thorax, as well as by the

posterior femora being not armed with a tooth ; the scales of the upper surface of

the body are broad.

The genus Mijochrous consists of elongated pubescent Eumolpi, in which the

thorax is slightly lobed behind the eyes; the latter are small and prominent; the

antepectus is excavated for the reception of the head ; the claws of the tarsi are

not perceptibly toothed. The anterior tibifc are armed with a more or less promi-

nent denticle on the inner surface near the middle ; the posterior femora are some-

times simple, and sometimes toothed.

CEDIOJIYCHIS Latr.

<E. llig'ens, elongato-ovalis, atra opaca, tborace elytrisque auguste marginatis, illo disperse punc-

tato,, ad basin late rotundato, abdominis segmentis dorsalibus pallidis. Long. -21.

Santa Fe, Mr. Fendler. Of the same shajoe, but smaller than CE. concimia

[Haltica concinna Fabr.), and easily known by its dull opaque black color, and by

the base of the thorax not being sinuate near the posterior angles. The el^'tra

appear impunctured; the pale color of the dorsal surface of the abdomen shows a

little beneath at the margin and tip.

ffi. lobata, pallida, tborace angulis anticis acutis, lateribus late reflexis, elytris uigro-piceis subti-

liter punctatis, basi versus scutellum latins, margine laterali trilobato, maculisque utrinque duabus

disci pallidis, sutura anguste pallescente; subtus fusco-testacea, pedibus pallidis. Long. -20.

One specimen from Kansas river. Allied to CE". guercata, but larger, and with

the elytra less broadly margined ; the arrangement of the colors on the latter is

also very different.

HAIiTICA Illiger.

H. piinctig'Cl'a, oblongo-ovalis, pallide (lava, tborace latitudine duplo breviore, punctnlato, late-

riljus rotundatis marginatis, dorso convexiusculo, punctis 4 uigris notato (externis SiEpe deficien-

tibus), elytris dense subtiliter punctatis, sutura, vitta discoidea apicem baud attingente, alteraque

juxta marginem uigris, tibiarum apicibus, tarsis antennisque fuscis, bis articulis tribus primis

subtus flavis. Long. -30.

Kansas, near the Rocky mountains. Belongs with a numerous series of species

allied to H. aUernata ; it is broader than that species, the thorax is more convex
and more rounded on the sides; and the elytra are finely, but strongly and densely

punctured.
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H. plurili;;ata, pallicle flava, elougata, tborace latitudine sesqui breviore, fere obsolete punctu-
lato, guttis nigris quatuor, lineolaque dorsali versus basin ornato, lateribus rotundatis marginatis,
elytris subtiliter parce punctulatis, sutura, vitta discoidea apicem haud attingente, alteraque juxta
marginemuigris; tibiis ad apicem, tarsisque fuscis, anteunis nigro-piceis, articulis tribus primis
flavis supra iufuscatis. Long. -32.

Kansas and Texas. Also allied to H. altemata, but narrower and with a less

transverse thorax. Both this and the preceding, as well as the next species belong
to Chevrolat's division (called genus by some authors) Disonycha.

H. cervicalis, ovalis, pallide flava, capite, antenuis, pedibus, elytrisque nigris, his punctulatis
subalutaceis

; thorace subtilius marginato, Inevi. Long. -2.

Kansas and Georgia. Very similar to H. collaris, but rather stouter than that
species, and distinguished by the uniform pale-yellow color of the under surface.

H. seiuicarbonafa, ovalis convexa, fusco-atra, elytris opacis subtiliter punctatis, thorace parce
punctulato, flavo, ad basin versus angulos posticos rectos sinuato, clypeo, abdominis segmento
ultimo veutrali, coxis femoribusque flavis

; antennarum articulis 1—3 suiiitus, tibiisque posticis ad
basin flavis. Long. -24.

Santa Fe : one specimen : Mr. Fendler. Belongs to the division named Disonycha
by Chevrolat, and resembles in appearance H. collaris Fabr., but is broader, having
the form of H. cervicalis; it is readily distinguished from both by the dull elytra

and different arrangement of the colors beneath.

H. ambiens, elongata, convexa, cyanea nitida, thorace virescente, punctulato, ad basin late rotun-

dato, ante basin profuude transversim sulcato, sulco versus angulos profundiore, elytris subtiliter

punctulatis, carina submarginali distincta, postice curvata et versus suturam obliterata. Long. -22.

Santa Fe: Mr. Fendler. Differs from H. sulpUcata in the smaller size, and by
the more elevated submarginal costa of the elytra being curved behind. It nearly

resembles a nondescript species from New Hampshire [H. alni Harris), but the

thorax is more convex, and the elytra more deeply punctured, while the curved

portion of the costa is less prolonged towards the suture; in both tlie elytra are

broadly sulcate about the middle, just within the costa.

H. Sllbplicata, elongata, obscure cyanea, parum nitida, thorace latitudine paulo breviore, subtiliter

punctulato, lateribus rectis augulis omnibus distinctis, postice fortiter transversim sulcato, elytris

parce punctulatis, plica submarginali minus elevata versus apicem sensim obliterata notatis.

Long. -25.

One specimen : found in Platte river valley. Belongs to a numerous group of

the division Graj)todera Cherv., having an elevated fold parallel with the outer

margin of the elytra ; this fold in the other species is, howevei', much more elevated

and curved posteriorly towards the suture.

H. piinctipeiini^, elongata, Isete viridi-Eenea, thorace antrorsum angustato, latitudine sesqui

breviore, lateribus late rotundatis, vix subtiliter punctulato, postice transversim tenuiter obsolete

sulcato, elytris thorace paulo latioribus, distincte licet subtiliter punctatis, antennis nigris.

Long. -2.

Kansas and Santa Fe. Specimens from New Mexico were collected by the late

Richard C. Kern, Esq., and were given to me b}^ Prof. S. S. Ilaldeman. This is a

Graptodera of slender form, and is readily distinguished by the distinctly punctured

elytra, and by the slight posterior impression of the thoi'ax.

4
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H. obliterata, elongata, clialybeo-atra subopaca, thorace subtiliter punctulato, ad basin late

rotundato, ante basin stria transversa snbtili impresso, elytris subtiliter fere obsolete pnnctulatis.

Long. -21.

One specimen, Mr. Fendler. Very distinct from other species of Oraptodera

known to me, by the fine transverse line of the thorax being obUterated towards

the sides.

Ht torquata, elongata, thorace punctulato ad basin late rotundato, ante basin profunde trans-

versim sulcato, plus minusve cupreo, elytris chalybeis purpureo micantibus, confertim pnnctulatis,

inargine laterali cupreo-ajneis ; subtus obscure senea, pedibus purpureo-clialybeis. Long. -2.

Santa Fe, Messrs. Fendler and Kern. An elongate Omptodera distinguished by

the color and the fine dense punctuation of the elytra, from all the species that

resemble it.

II. Klitaeiliata, elongata nigro-picea, supra pernitida, capite postice pallidiore, thorace fusco-

testaceo, maculis tribus obscuris, parce punctulato, ante basin transversim leviter impresso, et in

medio foveato, elytris pnnctulatis nigris, vitta lata dorsali margineque (mox ante apicem sajpe con-

nexis) pallidis ; antennis pedibusque fusco-testaceis, femoribus posticis obscuris. Long. -18—•2L

Santa F^, Mr. Fendler. Larger than H. elongata Fabr. [tceniata Say), and with

it, belongs to the division Systena Chevr. The marginal and dorsal vittte some-

times unite near the tip.

L,0]V«ITARSUS Latr.

Ji. nigripalpis, elongata, alata, flavo-testacea, oculis palpisque nigris, fronte carinata, vertice

tn!)erculis duobus parum elevatis, linea impressa defiuitis, thorace latitudiue brcviore, lateribus

rotundatis, valde convexo, alutaceo, ante basin transversim sulcato, elytris thorace latioribus

oblongis, subtiliter punctulatis poue basin late impressis; libiis posticis elongatis hand sulcatis,

calcari parvo terminatis. Long. -12.

One specimen, Platte river. The first joint of the hind tarsi is somewhat less

than half the length of the tibia; the antennae are lost. Differs from the other

species by the non-sulcate hind tibias.

li. SUbruAlS, rufotestaceus, nitidus, fronte carinata, thorace latitudiue hand breviore, angulis

rotundatis, convexo, baud dense punctato, elytris thorace latioribus, ovalibus convexis, subtiliter

punctatis, introrsum vix couspicue striatis ; tibiis posticis sulcatis, calcare brevi terminatis,

antennis corpore vix brevioribus, extrorsum infuscatis. Long. 12.

Fort Laramie. The upper edge of the hind tibiae is finely serrate; the tarsus

is as long as the tibia.

li. rilbidns, apterus, ovatus, piceo-ferrugineus, nitidus, capite infuscato, fronte carinata, vertice

transversim impresso, thorace transverso, basi et angulis rotuudatis, convexo, alutaceo, subtiliter

parce punctulato, elytris ovalibus convexis, sat dense minus subtiliter punctatis, antennis testaceis,

extrorsum vix infuscatis, corpore paulo brevioribus. Long. -IL

Fort Laramie. The spur of the hind tibia is short ; the tarsus is as long as

the tibia; the elytra are obtusely rounded at tip, and the pygidium is slightly

prominent.

«I>YPTI]¥A Leg.

G. spuria, testacea, nitida, fronte elevata, vertice bituberculato utrinque oblique impresso, thorace

transverso, basi rotundato, lateriljus parallelis angulis anticis oblique trnncatis, punctato, elytris

oblongo-ovalibus thorace latiorilnis, fortiter punctato-striatis ; anteunis extrorsum fuscis.

Long. -08.
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Fort Laramie. I have given the name GIi/p(iiia to a group of HaUiccv interme-

diate between gennine Hallica and Lougltarsus. The head is marked with a deep
oblique line each side between the eyes, running forward to the frontal elevation :

the antennaa are half as long as the body, slightly thickened externally; the 2d
and 3d joints equal in length : the thorax is quadrate, transverse, with the anterior

angles obliquely truncate, the disc moderately convex, without impressed lines.

The elytra oblong, wider than the thorax, with rows of punctures ; the hind tibiae

deeply sulcate above, with the edge of the groove very finely serrate, the terminal

spur small, the tarsi attached at the end of the tibiae, 1st joint equal to the others

combined, and nearly half as long as the tibiae. Besides the two species here

described, the Californian Haltica cerina Lee, Pacific R. R. Expl. and Surveys,

vol. xi, insects, 68, also belongs to this genus.

CJ-. liiiiftiOforqueiii, testacea, iiitida, fronte parum elevata, vertice utrinque oblique sulcato, thorace

transverso, basi rotuiulato, lateribus parallelis, angulis anticis oblique truncatis, nitido, Isevi, vix

obsolete parce punctulato, elytris oblougo-ovalibus, thorace latioribus, fortiter puuctato-striatis

;

antennis extrorsum vix iufuscatis. Long. 08.

One specimen with the preceding, which it entirely resembles, except in the

sculpture of the head and thorax. It is also found in Pennsylvania.

CH.JDTOCWE!?IA Stephens.

C SUbviridis, supra viridi-Eenea, obscura, subnitida, thorace latitudine fere duplo breviore, lateri-

bus oliliquis late rotuudatis, fortius sat dense punctate, elytris fortiter striato-punctatis, interstitiis

subtiliter uniseriatim punctulatis, pedibus antennisque nigris, his basi testaceis, tibiis basi vix

picescentibus. Long. -12.

Fort Laramie. Broader than O. deniiculaia, and diflfering therefrom in many
particulars. I have retained the older name for this genus, as I know no reason

for the substitution of Redtenbacher's Pledroscelis, which is adopted by many
naturalists of Germany and France.

LUPERUS Geoffroy.

Yd. rufipes, elongatus, chalybeo-niger, thorace parce punctulato, latitudine haud breviore, lateribus

late rotundatis subsinuatis, angulis posticis prominulis, elytris fere obsolete punctulatis, chalybeis,

antennis pedibusque rufo-testaceis, illis extrorsum fuscis. Long. '22.

Santa Fe, Messrs. Kern and Fendler. Of the form and size of Z. meraca {Galle-

ruca meraca Say), but known by the uniform color of the feet, the less distinctly

punctulato elytra, and the less rounded sides of the thorax.

MICRORHOPALA Ciievr.

M. la'f Ilia, elongata, postice modice dilatata, et obtuse rotuudata, nigra, capite pone antennas,

thoraceque toto Iste rufo-flavis, hoc parce cribrato, transverso, lateribus obliquis rectis, elytris

punctis magnis striatis, seriebus per paria approximatis, internis postice subtilioribus, vittaque

utrinque basali ante medium abbreviata flava. Long. -25.

Fort Riley, Mr. Xantus. Closely related to 31. viifata, but diflers by the sides

of the thorax being entirely straight, as well as by the colors ; the thorax is very

narrowly margined with black, but is yellow both above and beneath, as is also the
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head, excepting the antennoe, front and mouth, which are black. The outer inter-

vals of the elytra are not shining, and are alternately a little more convex, as in

M. vittata, and the edge is not serrate.

CASSIDA Linn.

C. ellipsis, elliptica couvexa, supra testacea pallida, nitida (quando viva, laete aiirea), tliorace

antice rotuiidato, margiue late explanato h3'aliiio, aiigulis lateralibus paulo rotundatis, elytris

thorace liaud latioribus, fortius striato-punctatis, margiue sublijalino, antice declivi postice ex-

planato angustius reflexo, capita corporeque nigris, abdomiue anguste testaceo marginato, pedibus

antennisque flavis, his articulis 3—6 teuuibus aiqualibus, 7— 11 latioribus, ultimis quatuor nigris.

Loug. '26.

One specimen, found near Long's Peak. Allied by the declivous and scarcely

explanate but narrowly reflexed elytral margin, to C. 6-punc(afa and C. d-maculata,

but differing by the more narrow, regidarly elliptical form of body. The legs in

C d-maciilafa are black ; in C. Q-jmndata they are reddish yellow, but the punc-

tures of the stria3 of the elytra in that species are less approximate, each elytron is

marked with three black spots, the humeral angles are more prolonged, and the

side angles of the thorax are more rounded. Still more essential differences exist

in the antenna) : in the present species the 2d joint is a little longer than wide

;

the 3d is slender, one-half longer than the 2d; the 4th, 5th, and Gth are equal in

length and thickness to the 3d ; the 7th is more than twice as wide, triangular,

pale yellow, like the preceding joints; the remaining four joints are as wide as the

7th, and black. The middle of the anterior margin of the tliorax is slightly

emarginate, but I suspect this character to be accidental.

C. atripes, ovata, eonvexa, supra testacea (quaudo viva la'^te anrea), tliorace antice rotundato,

margiue hyaline late explanato, angulis externis haud rotundatis, elytris thorace vix latioriljus,

humeris paulo productis rotundatis, striis e punctis parcis constitutis, margine hyalino antice

declivi postice explanato, vix reflexo, utrinque guttis tribus nigris notatis; subtus nigra, abdomiue

testaceo-marginato, antennis basi flavis, articulis 3— 5 ajqualibus, Cto paulo latiore, ultimis 5

nigris. Long. -23.

One specimen, found near Long's Peak. Differs from C. nigripes chiefly by

the thorax being nearly as wide as the elytra, with the lateral angles scarcely

rounded : the margin of the elytra anteriorly is more obliquely declivous than in

that species.

With regard to the position of C. unipundata Say, I am somewhat doubtful,

although to avoid the multiplication of genera it should probably be allowed to

remain in Cassida. The 2d joint of the antenna? is scarcely thicker than the 3d,

which is about twice as long; the 4th is two-thirds as long as the 3d, and some-

what wider; the 5th is as wide as its length ; and the remaining ones are a little

wider than their length: the last is oval and pointed. The ungues, as in our

other species, are simple.

BRAC'HIACA]¥THA Muls.

15. fail, rotundato-ovalis, eonvexa, supra nifo-flava, nitida dense subtiliter puuctulata, thorace basi

sul)infuscato, elytris fascia basali ad liumerum abbreviata, sutura anguste, guttisque utrinque

dnabus paulo pone medium nigris, margiue externo pone maculas, apicalique uigro, subtus nigra,

antennis, pulpis, pleuris pedibusquc fiavis. Loug. -19.
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One specimen, Fort Riley : John Xantus, Esq. The head and sides of the

thorax are paler than the rest of the upper surface.

EROTYLUS Fabr.

E. Boisduvalii, oblougus, ater, subnitidus, elytris sat couvexis, albido-testaceis, punctis maiori-

bus nigris minus crebre impressis, singulo macula parva lateral! nigra ornato. Long. G— 02.

Tab. II, fig. 8.

Chevkolat, Col. Mex. 2d cent. ; Lac. Mon. Erotyl. 466.

A hxrge number of this species was contained in the collection made by Mr.

Fendler, near Santa Fe.
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LIST OF SPECIES

I. OF KANSAS AND NEBRASKA.

CICINDELID^ffi.

Amblychila Say.

cyliudriformis Say.

A. Ficcolominii Reiche.

Megaeephala Latr.

virgin ica Dej.

Cicindela virginica Linn.

Cicindela Linn,

pulchra Say.

scutellaris Say.

sexguttata Fab?:

purpurea Oliv. var. Audubonii Lee.

obsoleta Say.

prasina Lee. Trans. Am. Phil. Soc. XI, 31.

nigrocoerulea Lee.

cinctipennis Leo.

pusilla Say.

cyanella Lee. Trans. Am. Pliil. Soc. XI, 46.

terrieola Say.

cuprascens Lee.

sperata Lee. Trans. Am. Phil. Soc. XI, 50.

lepida Dej.

hirticollis Say.

C. albohirla Dej.

vulgaris Say.

C. obliquata Dej.

fulgida Say.

venusta Lee.

formosa Say.

punctulata Fabr.

cumatilis Lee.

C. Guexi Chevr.

circumpicta Ferte.

C. Jb/insonu Fitch, N.Y. Agr. Soc. 1856, 48T.

celeripes Lee.

cnrsitans Lee. Trans. Am. Phil. Soc. XI, CO.

limbata Say (fide Say),

decemguttata Say. (fide Say).

CARABIDiE.

Brachinus Weber,

cyanipennis Say.

and four other species.

HelUiomorpha Lap.

laticornis Lap.

Helluo laticornis Dej.

praeusta Lap.

Helluo praeustus Dej.

Galerita Fabr.

dubia Lee.

' Carabus bieolor Drury,' fide Klug.

atripes Lee. Proc. Acad. Nat. Sc. 1858, 69.

Lachnophorus Dej.

elegantulus Mann.

Taehypus viediosignatus Menet.

Casnonia Latr.

pensylvanica Dej.

Atlelabus pensylvanieus Linn.

Leptotrachelus Latr.

dorsalis Latr.

Odaeantha dorsalis Fabr.

Spheracra dorsalis Say.

Lebia Latr.

viridipennis Dej.

L. borea Hentz.

smaragdula Dej.

viridis Say; Dej.

pumila Dej.

L. floricola Harris.

solea Hentz.

L. scajndaris Dej.

furcata Lee.

axillaris Dej.
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Blechrus Motsch.

linearis Schaum. lus. Deutschl. I, 275.

Bromius angiistus\\hec.

Bomius linearis Lee.

Axinopalpus Lcc.
.

biplagiatus Lee.

Bromius biplagiatus Dej.

Glycia Chaud.

viridicollis Lee.

Cymindis viridicollis Lee.

purpurea Lee.

Cymindis purpurea Say.

Tar. Cymindis amoena Lee.

Calleida Dej.

puBctata Lee.

smaragdina Dej.

Cymindis Latr.

laticollis Say.

cribricollis Dej.

cribrata Lee.

pilosa Say

C. piubeseens Dej.

Calathus Bon.

gregarius Dej.

Feronia gregaria Say.

Rhadine Lee.

larvalis Lee.

Platynus Bon. emend. Brulle.

extensicollis Lee. Proc. Acad. Nat. Sc. VII, 46.

Feronia extensicollis Say.

Feronia (Anchomenus) proximus Harris.

Anchomeiius extensicollis Dej.

Anchomenus obscuratus Chaud.

Anchomenus Lecontei Lee.

Anchomenus elongatuliisXLec.

Anchomenus viridis Lee.

punctiformis Lee. ibid. YII, 50.

Feronia punctifor-mis Say.

Agonum rufipies Dej.

Agonmn foveicolle Chaud.

errans Lee. ibid. VII, 50.

Feronia errans Say.

subcordatus Lee. ibid. VII, 51.

Agonum erythropum\\K\rhj.

basalis Lee. Proc. Acad. Nat. Sc. VII, 52.

Agonum basale Lee.

nutans Lee. ibid. VII, 52.

Feronia nutans Say.

Agonumfemoratum Dej.

picipennis Lee. ibid. VII, 53.

Agonum picipenne Kirby.

ehalceus Lee. Agassiz' Lake Sup. 205.

Agonum ehalceum Lee.

maculifrons Say (Feronia), (fide Say),

scutellaris Say (Feronia), (fide Say).

? Agonum melanarium Dej.

? Platynus melanarius Lee.

Evarthrus Lee.

sigillatus Lee. Journ. Acad. Nat. Sc. 2dser. II, 228.

Feronia sigillata Say.

Feronia vidua Dej.

seximpressus Lee. ibid.

Feronia seximj^ressa Lee.

corax Lee. ibid. II, 229.

Feronia corax Lee.

abdominalis Lee. ibid. II, 232.

Feronia abdominalis Lee.

lixa Lee. ibid.

Feroriia lixa Lee.

incisus Lee. ibid.

Feronia ineisa Lee.

ovipennis Lee. ibid.

Feronia ovipennis Lee.

latebrosns Lee. ibid. II, 233.

constrictus Lee. ibid.

Feronia constricta Say

snbstriatus Lee. ibid.

Feronia substriata Say.

colossus Lee. ibid.

Feronia colossus Say.

heros ffald. Proc. Acad. Nat. Sc. VI, 3G1.

Feronia heros Say.

Pterostichus Bon.

caudicalis Lee.

Feronia caudicalis! Say.

Feronia luctuosa Dej.

Omaseus nigritaXKirhj.

Pterostichus luetuosus Lee. loc. cit. II, 243.

mutus Lee.

Feronia muta Say.

Feronia morosa Dej.

Omaseus picieornis Kirby.

Poeeilus Bon.
seitulus Lee.

cyaneus Lee.

chalcites

Feronia chalcites Say.

Poeeilus Sayi Brulle.
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lucublandus Kirhy.

Feronia luciiblanda Say.

bicolor Lee.

Amara Bon.
laticollis Lee.

? Curtonolus convexiusculusXKAvhj.

carinata Lee.

furtiva Say.

libera Lee. Proc. Acad. Nat. Sc. YII, 349.

Isopleurus hyperboreiis\h<ic.

? Gurtonotus latior Kir))y.

angustata Say.

A. indistincta Hald.

impuncticollis Say.

A. dijjicilis Lee.

subpunetata Lee. Proc. Acad. Nat. Sc. VIT, 352.

confasa Lee.

polita Lee.

obesa Say.

A. iMlriciaXDQ].

Feronia obesa Say.

diffinis Lee. Proc. Acad. Nat. Se. VII, 354.

Percosia diffims Lee.

terrestris Lee. Proc. Acad. Nat. Sc. VII, 354.

Isopleurus terrestris Lee.

museulus Say.

Acrodon viusculis et contemj^ta Lee.

Nothopus Lee.

zabroides Lee.

Euryderus\\zabroides Lee.

Geopinus Lee.

incrassatus Lee.

DaptuH incrassatus Dej.

Cratognathus Dej.

setosus Lee. Trans. Am. Phil. Soc. X, 381.

Piosoma setosum Lee.

Crataeanthus Dej.

dubius Lee.

Harpalus dubius Beauv.

Crataeanthus pensylvanicus Dej.

Agonoderus Dej.

lineola Dej.

Cai-abus lineola Fabr.

dorsalis Lee.

pallipes Dej.

Carabus pallipes Fabr.

Diseoderus Lee.

parallelus Lee. Trans. Am. Phil. Soc. X, 382.

Selenophorvs parallelus Hald.

5

tenebrosns Lee. ibid. 382.

Selenophorus tenebrosus Lee.

verticalis Lee.
Spongopus Lee.

Anisodactylus Dej.

rnsticus Dej.

Harpalus rustieus Say.

Anisodactylus pinguis Lee.

Anisodactylus grauidus Lee.

Anisodactylus erassus Lee.

agricola Dej.

Harpalus agrieolus Say.

Harpalus paradoxus Hald.

Anisodactylus striatus Lee.

baltimorensis Dej.

Harpalus baltimorensis Say.

csenus Dej.

Harpalus csenus Say.

Eurytriehus Lee.

terminatus Lee.

Feronia terminata Say.

Harpalus terminatus Dej. .

Harpalus Latr.

impotens Lee. Journ. Acad. Nat. Sc. 2d ser. IV, 14.

pedicularius Lee.

Selenop)horus pedieidarius Dej.

troglodytes Lee.

Selenophorus troglodytes Dej.

aereus Lee.

Selenophorus aereus Lee.

Selenophorus planipennis Lee.

ellipticus Lee.

Selenophorus ellipticus Dej.

caliginosus Say.

Carabus caliginosus Fabr.

amputatus Say.

H. Stephensii Kirby.

rotundicollis Kirby.

pensylvanicus Lee.

Carabus pensylvanicus De Geer.

Carabus bicolor Fabr.

Harpalus faunusXDej.

compar Lee.

H. pensylvanicus Say.

H. fttcotorJDej.

stupidus Lee, ante, 3.

oblitus Lee, ante, 2.

nitidulus Chaud.

herbivagus Say.

ellipsis Lee.

ventralis Lee.

fune.stus Lee.
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Stenolophus Dej.

ocliropezus Dej.

Feronia ochropeza Say.

liumilis Lee.

Acupalpus humilis Dej.

dissimilis Dej.

Bradycellus Er.

obesulus Lee.

baJiipennis Lee.

Geohxnus riificrusX\AC.

Stenolopihus badiipennis Hald.

congener Lee.

Geohsenus congener Lee.

rupestris Lee.

Trechus i-upestris Say.

Acupalpus elongatulus Dej.

Trechus Jiamp)es Kirby.

Badister Clairv.

notatus Hald.

B. terminalis Lee.

micans Lee.

Diplochila Brullo.

laticollis Lee.

gens maior Lee.

obtusa Lee.

DicBelus Bon

Isevigatus Lee.

splendidus Say.

sculptilis Say.

simples Dej.

var. D. obscurus Lee.

clongatus Dej.

Oodes Eon.

amaroides Dej.

Atranus Lee.

pnbescens Lee.

Anclioinenvs puheseens Dej.

Anchomenus obconicus Hald.

Chlaenius Bon.

pmiiuricollis Randall.

tomentosus Dej.

Epomis tomentosus Say.

Amara luctuosa Germ,

pensylvanicus Say.

C. vicinus Dej.

C. pubcscens Harris,

vafer Lee. Proc. Acad. Xat. Sc. YI, G6.

aestivus Say.

C. cobaltinus Dej.

erythropus Germ.

C. rufilabris Dej.

laticollis Say.

C. diffinis Chaud. Bull. Mosc. 185G, II, 279.

litbopliilus Say.

C. viridanus Dej.

sericeus Say.

Carabus sericeus Forster.

Chlaenius perviridis Lee.

solitarius Say.

brevilabris Lee.

var. C. consimilis Lee.

impunctifrons Say.

C. emarginatusXKixhj.

Anomoglossa Cliaud.

cmarginata Chaud. Bull. Mosc.

Chlaenius emarginalus Dej.

Pasimachus Bon.

validus Lee.

P. punctulatusXLi^.

elongatus Lee.

obsoletus Lee.

costifer Lee. Proc. Acad. Nat. Sc. VIT, T9.

Scarites Fabr.

subterraneus Fabr. cum var.

Clivina Latr.

bipustulata Dej.

Scarites bij)ustulatus Fabr.

Scarites quadrimaculatus Beauv.

postica Lee.

Aspidoglossa Putz.

subaugulata Lee.

Clivina cre«ateJDej.

Dyschirius subangulatus Chaud.

Dysehirius humeralis Chaud.

Aspidoglossa fraterna Putz.

Aspidoglossa vicina Putz.

'Clivina bipustulata^Saj.

Dyschirius Bon.

sulcatus Lee.

apicalisWLec.

sphaericollis Putz.

Clivina splxxricollis Say.

Tachys Knoeh.

vivax Lee.

var. T. menda.r Lee.
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incurvus Lee.

Bembidium incurviun Say.

var. Tachys anceps Lee.

pulchellus Fe)ie.

dolosus Lee.

seqnax Lee.

corruscus Lee.

inornatus Lee.

Bemhidium inornatum Say.

Tachyla 2oieipes Kirby.

flavicauda Lee.

Bevibidium Jlavicauduni Say.

Bembidium Latr. (emend. Lee.)

punctato-striatum Say.

stigmatieum Dej.

? sigillare Say.

insequale Say.

arenarium Dej.

lievigatum Say.

Hydrium Isevigatum Lee.

cosendix Say.

Odontium coxendix Lee.

americanus Dej.

cordatum Lee.

dorsale Say.

umbratam Lee.

viridicolle Lee. •

Nota2}hus viridicollis Ferte.

patrnele Dej.

rapiduin Leo.

timidum Lee:

pietum Lee.

quadrimaculatum Gyll.

Carabus quadrimaculahts Linn.

Bembidium oppositum Say.

affine Say, Dej.

Bembidium fallax Dej.

biraaculatum Zee.

Feryphus bimaculatxis Kirby.

perspicuum Lee.

cautum Lee.

nitidum Lee.

Eudromus nitidus Kirby.

Cychrus Fabr.

elevatus Fabr.

heros Harris.

Nomaretus Lcc.

cavicollis Lee., ante, 3.

Carabus Linn,

aerratus Say.

C. lineatopunelatus Dej.

Calosoma Fabr.

luxatum Say.

striatulum Lee, ante, 4.

scrutator Fabr.

calidum Fabr.

var. ? G. lepidum Lee.

obsoletum Say.

C. luxatumXDej.

triste Lee.

externum Lee.

Carabus externus Say.

Calosoma longipenne Dej.

Elaphrus Fabr.

Clairvillei Kirby.

iutermedius Kirby.

californicus Mann.

var. ? E. similis Lee.

Omophron Latr.

americanum Dej.

0. Sayi Kirby.

nitidum Lee.

DYTISCID-ffi.

Haliplus Latr.

fasciatus Aube.

immaeulicollis Harris.

H. americanus Aub6.

H. inipressMsJKirby, teste White, Brit. Mus.

Cat. 3.

Hydroporus Clairv.

punctatus Aube.

Laceophilus punctatus Say.

cuspidatus Germ.

Hyphidrus notatus Say.

lacustris Say.

H. piulicarius Aube.

mixtus Lee. Proc. Acad. Nat. Sc. VII, 296.

semirufus Lee. ibid,

vittatus Lee. ibid,

catascopium Say.

H. interruptus Say.

H paraUelus Say.

coneinnus Lee. Froc. Acad. Nat. Sc. YII, 297.

patruelis Lee. ibid. VII, 298.

uubilus Lee. ibid. VII, 298.

discoideus Lee. ibid. VII, 299.

Laceophilus Leach,

maculosus Say.

americanus Aube.
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longulus Lee.
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Coptotomus Say.

Copelatus Er.

glyphicus Lee.

Cohjmhetes glyphicus Say.

Copelalus lO-slriatus Aube.

Agabus Leach,

clavatiis Lee, ante, 4.

griseipennis Lee, ante, 5.

obliteratus Lee, ante, 5.

spilotns Lee, ante, 5.

tiBniolatus Lee.

Colymbetes tseniolatus Harris.

Agabus tseniatus Aube.

Ilybius Er.

laramEBus Lee, ante, 4.

Colymbetes Clairv.

binotatns Harris.

C. maculicoUis Aube.

Acilius Leach.

oiTiatieollis Aube.

Tliermonecfes irroratus Mels.

Euneetes Ei-.

sticticus Er.

Dytiscus sticticus Linia.

Cybister Curtis.

Smbriolatns Lee

Dytiscus fimbriolalus Say.

Cybister dissimilis Aube.

Dytiscus Linn.

anxius Mann.

D. marginicoUis Lee.

Ilarrisii Kirby.

GYRINID^.

Dineutes M'Leay.

two species.

HYDROPHILIDiE.

Helophorus Fabr.

linearis Lee. Proc. Acad. Nat. Sc. VII, 357.

lineatus Say.

Laceobius Er.

agilis Lee Proc. Acad. Nat. Sc. VII, 363.

Hydropldlus agilis Randall.

Laceobius punctidatus Mels.

Berosus Leach,

fratenius Lee Proc. Acad. Nat. Sc. VII, 3G4.

Hydrophilus Geoffr.

triangularis Say.

Hydrophilus lugubris Motsch.

Stethoxus subsulcatus Lee. Proc. Acad. Nat.

Sc. VII, 221 .

lateralis Fabr.

H. nimbatus Say.

sublcevis Lee Proc. Acad. Nat. Sc. VII, 3G8.

glaber Herhst.

Philhydrus Solier.

nebulosns Lee
Hydrophilus nebulosus Say.

diffusus Lee Proc. Acad. Nat. Sc. VII, 371.

perplexus Lee ibid,

cinctus Lee
Hydrophilus cinctus Say.

Philliydrus limbalis Mels.

• Hydrobius Leach,

subcupreus Lee
Hydrophilus subcupreus Say.

STAPHYLINIDiE.'

Falagria Mann.

venustula Ei:

Xantholinus Dahl.

obscurus Er.

Staphylinus Linn.

villosus Grav.

cinnamopterus Grav.

' Besides the described species of this family mentioned

above, nondescripts of the following genera are contained

in my collection, but the description of them at present

would be attended with no advantage to science, on ac-

count of the mviltitude of other species that remain un-

known : they must therefore await the monographing of

the entire group.

Myrmedonia, Homalota, Tacliyusa, Conurus, Tachinua,

Boletobius, Philonthus, Acylojihorus, Quedius, Lathro-

bium, Stenus, Bledius, Oxytelns, Trogophloeus, Apocellus,

Boreaphilus, Omalium.
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bepaticus Er.

Acylophorus Nordm.

flavicollis Sach>-e.

Sunius Leach,

longiusculus Er.

Psederus longiusculus Mann.

Feedcrus discopunclatus Say.-

?biuotatus 8ay (Pa3derus), (fide Say).

Paederus Fabi-.

littorarius Grav.

Lithocharis Er.

conflnens Er.

Lathrobium conjlucnlum Say.

Stenus Latr.

egenus Er.

flavicornis Er.

punctatus Er.

Eusesthetus Grav.

americanus Er.

Bledius Leach,

pallipennis Er. (fide Say).

Oxytelus ]palUj)ennis Say.

anuatus Er. (fide Say).

Osytelus armatus Say.

melanocephalus Er. (fide Say).

Oxytelus melanocephalus Say.

fasciatus Er. (fide Say).

Oxytelus fasciatus Say.

latipes Er.

Osorius Leach.

Anthophagus Grav.

Ijrunneus Say.

costale Er.

Glyptoma Er.

PSELAPHIDJE.

Tyrus Aube.

humeralis Lee.

Hamolus humeralis Aube, teste Schaura.

Tyrus compar Lee.

Bryaxis Leach.

rubicunda Auhc.

SILPHID^.

Necrophorus Fabr.

mediatns Fahr.

marginatu.s Fahr.

Melsheimeri Eirby.

pustulatus Herschel.

N. bicolon Newman,
orbieollis Say.

N. Hall it Kirby.

velutinus Fabr.

N. iomentosus Weber.

Silpha Luiii.

surinamensis Fabr.

lapponica Herbsl.

Silpha caudata Say.

Silpha tuberculata Germ.

Silpha californica Mann.

Oiceoptoma granigera Chevr.

truncata Say.

peltata Lee. Proc. Acad. Nat. Sc. VI, 279.

Searabxus peltatus Catesby.

SiJpjha americana Linn,

ramosa Say.

bitnberosa Lee, ante, 6.

Catops Fabr.

sunplex Say (fide Say),

basillaris Say (fide Say).

Agathidium Uliger.

exiguum llels.

A. ruficorne Leo.

? pallidum Say (fide Say).

PHALACRID^.

Phalacrus Payk.

penicillatus Say.

seriatus Lee. Proc. Acad. Nat. Sc. YIII, 15.

simplex Lee. ibid.

Olibrus Er.

pallipes Lee. Proc. Acad. Nat. Sc. VIII, IT.

Phalacrus pallipes Say.

striatulus Lee. Proc. Acad. Nat. Sc. VIII, 16.

semistriatus Lee. ibid.

NITIDULIDiE.

Carpophilus Leach.

caudalis Lee. Proc. Acad. Nat. Sc. 1859, TO.

apicalis Lee. ante, 6.
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carbonatus Lee, ante, G.

pallipennis Lee.

Cercus lyallipcnnis Say.

Carpophilus fioraUs Er.
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Cerylon Latr.

castaneum Say.

unicolor Lee.

Lathridius unicolor Ziegler.

Epuraea Er.

rufa Er.

Nitidida rufa Say.

Nitidula Fabr. (emeud. Er.

)

ziczac Say.

uniguttata Mels.

Omosita Er.

colon Er.

Nitidula colon Fabr.

Phenolia Er.

grossa Er.

Nitidula gy^ossa Fabr.

Meligethes Stcph.

ruficornis Lee, ante, 6.

stevus Lee., ante, 6.

helvolus Er.

silaceus Er.

Pocadius Er.

Pallodes Er.

Cryptarcha Er.

strigata Er.

Nitidula strigata Fabr.

Ips Fabr.

sanguinolentus Oliv.

quadrisignatus Say.

bipuuctatus Say.

Colydium bipunctatum Say.

Trogosita Oliv.

castanea 3Iels.

corticalis 3Iels.

LATHRIDIIDiE.

Lathridius Ilerbst.

?8-dentatus Say (fide Say).

? Coriicaria dentieulata Kirby.

COLYDIIDiE.

Bothrideres Er.

geminatus Er. (nee Raid.)

Lyctus geminatus Say.

CUCUJIDiE.

Lsemophloeus Er.

biguttatus 3Iels.

Cucujus biguttatus Say.

LsemopMceus bisignatus Guer.

Brontes Fabr.

dubius Fabr.

Silvanus Latr.

planatus Germ.

dentatus Say.

Lyctus dentatus Fabr.

DERMESTIDiE.

Dermestes Linn,

marmoratus Say.

nubilus Say.

caninus Germ.

elongatus Lee.

vulpinus Fabr.

HETEROCERIDiE.

Heterocerus Fabr.

pallidus Say (fide Say),

pusillus Say (fide Say).

GEORYSSIDiE.

Georyssus Latr.

pusillus Lee. Proe. Acad. Nat. Sc. VI, 44.

SCAPHIDIIDiE.

Scaphidium Oliv.

4-pustulatuui Say.

HISTERIDiE.

Hololepta Payk.

fossularis Say.

sequalis Say (fern.)

lucida Lee.
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Hister Linn.

instratus Lee, ante, 7.

biplagiatus Lee.

dispar Lee.

depurator Say.

abbreviatus Fabr.

nubilus Lee, ante, 7-

pollutus Lee, ante, T.

americanus Payk.

subrotundus Er.

carolinus Payk.

Lecontei Lee.

Platysoma depressumXEr., Lee.

Platysoma Lecontei Marseul.

parallelus Say.

Paromalus Er.

JBqualis Er.

Hister sequalis Say.

bistriatus Er.

Saprinus Leacli.

Ingens Er.

californicus Mann,

spurcus Lee., ante, 1.

parumpunctatus Lee., ante, T.

pratensis Lee., ante, 8.

pensylvanicus Er.

Hister jxnsyI vanicus Payk.

patruelis Lee.

Plegaderus Leach,

transversus Lee.

Hister transversus Say.

Acritus Lee.

exiguus Lee.

Ahrseus exiguus Er.

SCARAB-ffillDJE.

Xyloryctes Hope,

satyrus Burm.

Geotrupes satyrus Fabr.

Phileurus Latr.

valgus Dej.

Geotrupes valgus Fabr.

Phileurus castaneus Hald.

Strategus Hope,

mormon Burm.

Aphonus Lee.

pyriformis Lee. Proc. Acad. Nat. Sc. VIII, 21.

Bolhynus pyriformis Lee.

tridentatus Lee. ibid. VIII, 22.

Scarahseus tridentatus Say.

Bolhynus tridentatus Lee.

Ligyrus Burm.

gibbosus Lee. Proc. Acad. Nat. Sc. VIII, 20.

Searahxus gibbosus DeGeer.

Podalgus variolosus Burm.

relictus Lee. Proc. Acad. Nat. Sc. VIII, 21.

Searabseus relietus Say.

Heteronychus relictus Burm.

Osmoderma Lepell.

eremicola Gory.

Cetonia eremicola Knoch.

Cremastochilus Knocb.

nitens Lee. Proc. Acad. Nat. Sc. VI, 232.

Knochii Lee. ibid. VI, 231.

saucius Lee. Journ. Acad. Nat. Sc. 2d ser. IV, IG.

Euryomia Burm. (emend. Lac.)

inda Lac. Gen. Col. Ill, 528.

Searabaeus indus Linn.

Cetonia barbata Say.

Erirhipis inda Burm.

melancbolica Lac. Gen. Col. Ill, 527.

Cetonia melancholica Gory.

Euphoria melancholica Schanm.

sepulcbralis Lac. ibid.

Cetonia sepulehralis Fabr.

Cetonia Eeichii Gory.

Euphoria sejnilchralis Burm.

fulgida Lac. Gen. Col. Ill, 528.

Cetonia fulgida Fabr.

Erirhipis fulgida Fabr.

areata Lac. Gen. Col. Ill, 528.

Cetonia areata Fabr.

Stephanucha areata Burm.

Allorhina Burm. (emend. Lac.)

nitida Lac. Gen. Col. Ill, 497.

Scarbxus jiilidus Linn.

Cotinis nitida Burm.

Anomala Samouelle (emend. Burm.).

minuta Burm.

marginata Burm.

llelolontha marginata Fabr.

Melolontha annulata Germ,

varians Burm.

3Ielolontha vai-ians Fabr.
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Strigoderma Burm.

arboricola Burm.

Melolontha arboricola Fabr.

Polyphylla Ilairis.

decemlineata Lee. (infra).

3Molontha 10-Hneata Say.

Hammondi Lee. J. Ac. Nat. Sc. 2d ser. Ill, 22S.

Laehnosterna Hope,

lanceolata Lee. J. Ac. Nat. Sc. 2d ser. Ill, 237.

Melolontha lanceolata Say.

Tostegoi^era lanceolata Blanchard.

frontalis Lee. J. Ac. Nat. Sc. 2d ser. Ill, 239.

longitarsis Lee. ibid.

Melolontha longitarsis Say.

futilis Lee.

fusca Lee. Journ. Acad. Nat. Sc. 2d ser. Ill, 244.

Melolontha fusea Frobl.

Melolontha quercina Kuocb.

3Ielolontha fervens Gyll.

Melolontha fervida\0\\Y.

cepbalica Lee. J. Ac. Nat. Sc. 2d ser. Ill, 245.

fraterna Lee. ibid. Ill, 249.

PhyUophaga fraterna Harris.

Aneijlonyeha fraterna Blanch,

rugosa Lee. ibid. Ill, 252.

Ancylomjcha rugosa Mels.

affiuis Lee. ibid. Ill, 252.

ciliata Lee. ibid. Ill, 253.

birticula Hope.

Melolontha hirlicula Knoch.

Melolontha hirsuta'lSa.j.

robusta Lee. ibid. Ill, 257.

crenulata Lee. ibid. Ill, 258.

Melolontha crenulata Frubl.

Melolontha georgicana Gyll.

PhyUophaga georgicana Harris.

Ancylomjcha crenulata Blanch,

glabricula Lee. ibid. Ill, 260.

tristis Lee. ibid. Ill, 261.

Melolontha tristis Fabr.

Melolontha pilosicollis Knoch.

Triehesthes pilosicollis Er.

Triehestes tristis Burm.

Listroehelus Blanch,

obtusus Lee. Journ. Acad. Nat. Sc. 2d ser. Ill, 264.

falsus Lee. ibid,

fimbripes Lee. ibid.

Diplotaxis Kirljy.

obscura Lee., ante, 9.

Harperi Blanch.

frondicola Lee.

Melolontha frondicola Say.

Diplotaxis testacea Burm. . \

truncatula Lee. J. Ac. Nat. Sc. 2d ser. Ill, 269.

morula Lee. ibid. Ill, 270.

Haydenii Lee. ibid. Ill, 272.

innoxia Lee. ibid. Ill, 273.

Diazus Lee.

rudis Lee., ante, 10.

Dichelonycha Kirljy.

truncata Lee. J. Ac. Nat. Sc. 2d ser. Ill, 2S1.

Seriea M'Leay.

vespertina Dcj.

Melolontha vespertina Gyll. Say.

Camptorhina atricapilla Kirby.

sericea Burm.

Melolontha sericea Say.

curvata Lee. J. Ac. Nat. Sc. 2d ser. Ill, 276.

Macrodactylus Latr.

angustatus Lee. J. Ac. Nat. Sc. 2d ser. Ill, 278.

Melolontha e?OH(/a/a ||Herbst.

Melolontha angustata Beauv.

Macrodactylus polyphagus Burm.

Hoplia Illiger.

laticollis Lee. J. Ac. Nat. Sc. 2d ser. Ill, 284.

Geotrupes Latr.

opacus Eald. Proc. Acad. Nat. Sc. 2d ser. VI, 362.

Odontaeus King.

filicornis Say.

Geotrupes filieornis Say.

Bolbocerus Kirby.

lazarus King.

Geotrupes lazarus Fabr.

Geotrupes melibceus Fabr.

Cauthon Hoffmans.

laevis 3Iels.

Scai-abaeus 2nlularius\\'De Geer.

Scarahseus laevis Drury.

Ateuehus volvens Fabr.

chalcites Mels.

Coprohius chalcites Hald.

ebenus Mels.

Ateuehus ebenus Say.

nigricornis 3Iels.

Ateuehus nigricornis Say.

praticola Lee, ante, 1 0.
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viridis 3Iels.

Ateuchus viridis Beauv.

Onthophagus viridicaUis Say.

Ateuchus obsoletus Say.

Onthophagus Latr.

orpheus.

Scarabasus orpheus Panzer.

Gopris canadensis Fabr.

Hecate.

Scarabeeus Hecate Panzer.

Gopris latebrosus Fabr.

Gopjris hastator Fabr.

Gojms obteclus Beauv.

Phanaeus M'Leay.

carnifex WLeay.
Scarabasus carnifex Linn.

triangularis Lee.

Copjris triangularis Say.

Phaneeus iorrens Lee.

Copris Geoffr.

anaglypticus Say.

ammou Fabr.

Oehodseus Latr.

musculus 'Lee.

Bolbocerus 77iuscuhis Say.

Ochodaeus americanus Westwood.

Aphodius llligcr.

dcnticulatus Ilald.

curtus Hald.

granarius Illiger.

Scarabseus granarius Linn.

Aphodius 4-tuberculalus Fabr.

vittatus Say.

femoralis Say.

eoncavus Say.

A. Isevigatus Ilald.

oblongus Say.

A. badipes Mels.

Euparia Lep. (emend. Er.)

stercorator Er.

Aphodius stercorator Fabr.

strigata Lee.

Ajihodius strigatus Say.

Trox Falir.

alteruans Lcc. Proc. Acad. Nat. Se. VII,

tuberculatus 01.

Scarabxus tuberculatus DeG.

6

!11.

Trox canaliculalus Say.

T7-0X scrrulatus Beauv.

sordidus Lee. ibid YII, 211.

capillaris Say.

atrox Lee. Proc. Acad. Nat. Sc. VII, 214.

Omorgus Er.

scutellaris Lee. Proc. Acad. Nat. Sc. VII, 214.

Trox sculellaris Say.

pustulatus Lee.

Trox tubereulatusXBQanv.

punctatus Lee. Proc. Acad. Nat. Sc. VII, 215.

Trox punctatus Germ.

Trox alternalus Say.

crinaceus Lee.

morsus Lee. ibid. VII, 216.

Lucanus Linu.

capreolus Linn.

L. dama Tliuuberg.

placidus Say.

L. lentus Lap. llist. Nat. II, 171.

Dorcus M'Leay.

parallelus Burm.

Lucanus parallelus Say.

Platycerus Geolfr.

quercus Schonh.

Lucanus quercus Weber.

Platycerus securidens Sihlj.

BUPRESTIDiE.

Ancyloehira Escb.

coufluens Lee.

Buprestis conjlucnta Say.

maculiventris Lee.

Buprestis maculiventris Say.

Buprestis sexnotata Lap.

Anoplis rusticorum Kirby.

Chalcophora Sol.

campestris Lee. (fide Say).

Buprestis campestris Say.

Buprestis substrigosa Lap. & Gory.

Melanophila Esch.

longijics Ler.

Apatura appfndieulntaXLs^x^. & Gory.

Bup. {O.n/pteris) ajpendiculala'lKirhx.

3Ie.lanophita immaeulala Gory.

atropnr|)urca Lee.

Bujjrestis atropnrpurea Say.
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fulvoguttata Lcc.

Buprestis fv I vogufta la Harris.

Jpalura octospUola Lap. & Gorj'.

AjMtura croceosignata Lap. & Gory.

Apatura decolorafa Lap. <fe Gory.

Anthaxia Esch.

qiiercata Dej.

Buprestis quercata Fabr.

viridicornis I)ej. •

Buprestis viridicornis Say.

Chrysobothris Eseh.

sexguttata Lee.

Buprestis sexguttata Say.

Psiloptera Sol.

Woodhonsei Lee.

Dicerca ? Woodhousei Lee. Proc. Acad. Nat.

Sc. VI, 68.

Tar. P. valens Lee. ibid. 18-58, 66.

Dicerca Esch.

prolongata Lee.

Poecilonota Esch.

cyan i pes Lee.

Buprestis cyanipes Say.

Acmaeodera Esch.

mixta Lee. Trans. Am. Phil. Soe. XI, 227.

Ptosima Serv.

gibbicollis Lee.

Buprestis gibbieollis Say.

Ptosima luctuosa Gory.

Agrilus Lap.

bilineatns Say.

Buprestis bilineata Weber.

Agrilus bivittaius Kirby.

Agrilus Jlavolineatus Mann.

Agrilus aurolineatus Gorj'.

latebrus Lap.

granulatus Saij.

politns Say.

defeetus Lee. Trans. Am. Phil. Soc. XI, 244.

pusillus Say.

obolinus Lee. Trans. Am. Phil. Soc. XI, 248.

otiosus Say.

lateralis Say.

Brachys Sol.

terminans Lap.

Buprestis terminans Fabr.

ELATERIDiE.

Tharops Lap.

ruficornis Ljec. Trans. Am. Phil. Soc. X, 411.

Melasis ruficornis Say.

Hyloehares Latr.

nigricornis Lee. Trans. Am. Phil. Soc. X, 413.

Melasis nigricornis Say.

Mierorhagus Esch.

triangularis Lee. Trans. Am. Phil. Soc. X, 419.

Slater t7-iangularis Say.

Pedetes Kirby.

cucullatus Lee. Trans. Am. Phil. Soc. X, 425.

Elater cucullatus Say.

Athous hypoleucus Mels.

Athous proeerieollis Mels.

Athous strigatus Mels.

Limonius Esch.

auripilis Lee. Trans. Am. Phil. Soc. X, 429.

Elater auripnlis Say.

quercinus Dej.

Elater qxiereinus Say.

basillaris Lee. Trans. Am. Phil. Soc. X, 431.

Elater basillaris Say.

Cratonychus Er.

macer Lee. Trans. Am. Phil. Soc. X, 473.

incertus Lee. Trans. Am. Phil. Soc. X, 474.

clandestinus Er.

fissilis Lee.

Cratonychus laticollis Er.

fElater brevicoUis Herbst.

Elater einereus (fissilis) Say.

Elater {Melanotus) einereus Harris.

Cratonychus ochraeeipennis Mels.

Cratonychus sphenoidalis Mels.

coraraunis Er.

Elater communis Gyll.

Elater einereus Weber.

crihulosus Lee. Trans. Am. Phil. Soc. X, 478.

Monocrepidius Esch.

vespertinus Dej.

Elater vespertinus Fabr.

Elater finitimus Say.

Monocrepidius serotinus Germ,

anritus Germ. .

Elater auritus Herljst.

Oopihoriis craxsirollis Mels

bellus Dej.

Elater bellus Say.

Cryptohypnus bellus Germ.
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.ffiolus Esch.

dorsalis Candeze, Mon. Elat. II, 285.

Elater dorsalis Say.

Cryptohypnus dorsalis Germ.

CEdostethus Lee.

femoralis Lee. Trans. Am. Phil. Soc. X, 489.

Adelocera Latr.

impressicollis Lee. Trans. Am. Phil. Soc. X, 490.

Elater impressicollis Saj.

Elater leplurus Say.

Adelocera senilis Germ.

marmorata Germ.

Elater marmoratus Fabr.

Lacon Lap.

rectangnlaris Candeze, Mon. El. I,

Elater rectangnlaris Say.

155.

Melanaetes Lee.

pieeus Lee. Trans. Am. Phil. Soc. X, 494.

Elater piceus DeGeer.

Elater laevigalus Fabr.

Elater morio (var.) Say.

Pristilophus leevigatus Germ.

Pristilophus femoralis Mels.

puncticollis Lee. Trans. Am. Phil. Soc. X, 495.

Pridiloplms puncticollis Lee. Proc. Ac. Nat.

Sc. VI, 68.

Alaus Esch.

oculatus Esch.

Elater oculatus Fabr.

rayops Esch.

Elater myops Fabr.

Elater Iuscus\0\\y.

gorgops Lee. Journ. Acad. Nat. Sc. 2d ser. IT, 35.

Alaus oculatus (yar.) Lee. Trans. Am. Phil.

Soc. 10, 496.

Cardiophorus Esch.

erythropus Er.

Cai'diophorus amictus Mels.

?Elater convexus Say.

CYPHONIDJE.

Helodes Latr.

ruficollis Lee.

Jjampyris ruficollis Say.

Elodes fragilis Ziegler.

Scirtes Illiger.

centralis Ijcc.

Altica centralis Say.

f Scirtes orhiculatus Fabr.

Scirtes sutu7-alis\\ Ziegler.

Scirtes lateralis Lee.

LYCIDiE.

Cdlopteron Lap.

typicura Zee.

Bigrapha typica Newm.
Digrapha discrqmns Newm.
Digrapha affinis Lee.

terminale Lee.

Lycus terminalis Say.

Temnostoma Gner.

sanguinipennis Lee.

Lycus sanguinipennis Say.

LAMPYRID^.

Photinus Lap. (emend. Lac.)

§ Ellyehnia Lee.

nigricans Lee.

Lampyris nigricans Say.

fLampyris ohscura Fabr.

corrusca Lee.

Lampyris corrusca Linn,

§§ Photinus Lap.

pyralis Lap.

Lampiyris pyralis Linn.

Lampyris centrata Say.

Lampyris rosata Germ,

marginella Lee.

punctulata Lee.

obscurella Lee.

Photuris Lee,

pensylvanica Lee.

Lampyris pensylvanica DeGeor.

Lampyris versicolor Fabr.

divisa Lee.

TELEPHORIDiE.

Chauliognathus Ilcntz.

marginatus Hentz.

Canlharis marginata Fabr.

C'antharis ligata Say.

basalis Lee, ante, 13.
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Telephorus Geoffr.

collaris Lee.

biliueatus Lee.

Cantharis bilinealus Say.

jactatus Lee.

Cantharis jactata Say.

caroliuiis.

Cantharis Carolina Fabr.

luteicollis Germ.

T. cinelcllus Lee. ,

dichrous Lee.

flavipes Lee.

Podabrus Fischer,

rugosulus Lee.

pnnctulatus Lee.

Trypherus Lee.

latipennis Z/'C.

3Ialthinus latipennis Grerm.

Molorchus marginalis Say.

Malthinus marginalis Say.

Lygerus latipennis Kieseuwetter.

MELYRID^.

Collops Er.

bipunctatus Er.

Malaehius bipunctatus Say.

tricolor Er.

3Ialachius tricolor Say.

punctatus Lee. Proc. Acad. Nat. Sc. VI, 164.

quadrimaculatus Er.

Malaehius i-maculatus Fabr.

confluens Lee. Proc. Acad. Nat. Sc. VI, 164.

punctulatus Lee. ibid.

Ebseus Er.

morulas Lee. Proc. Acad. Nat. Sc. VI, 167.

Dasytes Fabr.

senilis Lee. Proc. Acad. Nat. Sc. VI, 170.
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Trichodes Ilcrbst.

iinicolor Say.

Byturus Fabr.

CLERID-ffi.

Cymatodera Gray,

undulata Lee.

Tillus undulatus Say.

Cymatodera longicoUis Spin.

Cymatodera Bosci Chevr.

ornatus Say.

Nuttalli Kirby.

Clerus Geoffr.

analis Say.

cordifer Lee.

sphegeus Fabr.

Hydnoeera Newra.

humeralis Newman.

Clerus humeralis Germ.

Enoplium Latr.

pilosum Latr.

Lampyris pyilosa Forster.

var. Enoplium onustum Say

Enoplium marginatum [[Say.

quadripunctatum Say.

Orthopleura Spin.

damieornis >Sj3r«.

Tillus damieornis Fabr.

Enoplium thoracicum Say.

Corynetes Fabr.

ruiipes Fabr.

violaceus Fabr.

simile Say.

PTINIDiE.

Doreatoma Ilerbst.

BOSTRICHIDiE

Bostrichus Geoffr. (emend. Lac.)

bicaudatus Lee.

Apate bicaudatus Say.

TENEBRIONIDiE.

Epitragus Latr.

canal iculatus Say.

Edrotes Lcc.

rotundus Lee.

Pimelia rotunda Say.

Tiimytis Lee.

pruinosa Lee.

Peleeyphorus Sol.

sordidus Lee. Proc. Acad. Nat. Sc. VI, 446.
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Euschides Lcc.

convexa Lee, aute, 14.

polita Lee.

Asida polita Say.

Asida Latr.

opaca Say.

Paotostoma Lee.

anastomosis Lcc. J. Ac. Nat. Sc. 2d ser. IV, 19.

Asida anastomosis Say.

Ologlyplus anastomosis Lac.

Eleodes Esch.

obscura Lee.

Blaps obscura Say.

? Blaps Mspilahris Say.

dispersa Lee. Proc. Acad. Nat. Sc. 1858, 182.

acuta Lee.

Blaps acuta Say.

suturalis Lee.

Blaps suturalis Say.

tricostata Lee.

Blapis tricostala Say.

Pimelia aUernala Kirliy.

sulcata Lee. Proc. Acad. Nat. Sc. TI, Gt.

obsoleta Lee.

Blaps obsoleta Say.

fusiformis Lee. Proc. Acad. Nat. Sc. 1858, 184.

extricata Lee.

Blapis extricata Say.

carbonaria Lee.

Blaps carbonaria Say.

nigriaa Lee. Proc. Acad. Nat. Sc. 1858, 186.

Haydenii Lee. ibid. 1858, 186.

viator iec. ibid. 1858, 188.

Promus Lee.

opacus Lee. Say's Eut. Writings, II, 155.

Blaps opiaca Say.

Embaphion Say.

muricatum Say (Akis).

contusum Lee. Journ. Acad. Nat. Sc. 2d ser. IV, 40.

Blapstinus Waterhouse.

iiitcrruptus Lee.

Opatrum i7ilerruptum Say.

Blapstinus seneolus Mols.

pratensis Lee, ante, 15.

vestitus Lee., ante, 15.

Centronopus Sol.

opacus Lee., ante, 15.

tJpis Fabr.

Ia3vis Oliv.

obesa Lee.

Couiontis Escli.

Eusattus Lee.

reticulatus Lee.

Zophosis rclieulata Say.

convexus Lee.

Pedinus Latr.

? suturalis Say (fide Say;.

Nyetobates Esch.

pensylvanicus Lee.

Tenebrio pensylvanicus DeGccr.

Upis eJirysops Herbst.

barbatus Lee.

Upis bai-batus Knoch.

Boletophagus Illiger.

? cornutus Fabr.

Opatrum eornutum Pauz.

Opatrmn bifureum Fabr.

Uloraa Redt.

culinaris Bedt.

Tenebrio eulinaris Linn.

Tenebrio Linn,

tencbrioides Lee.

Uelops tenebrioides Beauv.

Tenebrio badipes Mels.

Paratenetus Spin,

punctatus Spin.

Adelina4-r>('j.

pallida Lee.

Pytho pallida Say.

Diaperis GcolTr.

hydni Fabr.

Platydema Lap.

excavatum Lajp.

Allecula Fabr.

punctulata 3Iels.

obscura Say.

MELANDRYADiE.

Eustrophus Fabr.

bicolor Fabr.



46

laljiuta Say.

COLEOPTERA OF KANSAS

Melandrya Fabr.

PEDILIDiE.

Scraptia Latr.

plagiata llels.

S. americana Hald.

Stereopalpus Ferte.

guttatus Lee. Proc. Acad. Nat Sc. A^II, 2T1.

ANTHICIDiE.

Notoxus Gcoffr.

ancliora Henlz.

serratus Lee.

monodon Ferte.

Anlhicus monodon Fabr.

marginatus Lee.

subtilis Lee.

Anthicus Va\\.

elegans Ferte.

rejectus Lee.

cervinns Ferte.

A. ftiyascra^HS
II
Say.

A. terminalis Lee.

A. bizonatus Ferte.

MORDELLIDiE.

Mordella Fabr.

quadripunctata Lee.

Anaspis A-punctata Say.

insulata Lee., ante, 16.

margiuata Mels.

Mordellistena Costa.

teraula Lee, ante, 1(5.

divisa Lee., ante, 17.

RHIPIPHORIDiE.

Emenadia Lap.

Sayi Lee.

lihipiphorus 6icotor||Say.

lirabatus Lae.

Ilhipjiphorus limbatus Fabr.

pectinatus Leo.

Rhipijjiiorus pxctinatus Fabr.

Rhipiphorus varicolor Gerst.

Myodites Latr,

scaber Lee. Proc. Acad. Nat. Sc. YI, G7.

MELOIDiE.

Henous Hald.

confertus Lee. Proc. Acad. Nat. Sc. VI, 330.

Ileloe conferta Say.

Henous techanus Hald.

Lytta Fabr.

reticulata Saij.

Nuttalli Say.

var. Cantharis fulgifer Lee.

spliiEricollis Say.

Eugelmanni Lee. Proc. Acad. Nat. Sc. YI, 337.

Pyrota Engehnanni Lee.

discoidea Lee. Proc. Acad. Nat. Sc. YI, 338.

pensylvanica Lee. ibid. YI, 339.

Cantharis petisylvanica DeGeer.

Lytta atrata Fabr.

ferrugiuea Say.

maculata Say.

conspersa Lee. Proc. Acad. Nat. Sc. YI, 340.

segmentata Say (segmenta).

albida Say.

L. luteicornis Lee.

immaculata Say.

% L. arlicularis Say.

longicoUis Lee. Proc. Acad. Nat. Sc. YI, 343.

Fabricii Lee. ibid.

L. rinerea\\YabY.

Nemognatha Illiger.

bicolor Lee. Proc. Acad. Nat. Sc. YI, 345.

Inrida Lee. ibid,

lutea Lee. ibid. VI, 346.

piezata Lee. ibid. YI, 347.

Zonilis p)iezata Weber, Faljr.

Zonitis vitlala Fabr.

immaculata Say.

minima Say.

Zonitis Fabr.

atripennis Lee. Proc. Acad. Nat. Sc. YI, 349.

Nemognatha atripennis Say.

CEDEMERIDiE.

Aselera Schmidt,

puncticollis Hald.

CEdemera pjuncticollis Say.
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nificollis Hald.

Q^demera ruJicoUis Say.

? vestita Say (QJdemera), fide Say.

(an potius Stereopalpus.)

CURCULIONIDiE.

Bruchus Linu.

discoideus Say.

and five others.

Spermophagus Steven.

RobiniiE Sch.

Bruchus Rohinix Fabr.

Cratoparis Sch.

lunatus Sch.

Anthrihus lunatus Fabr.

Anthribu.s marmoreus 01.

Attelabus Linn.

nigripes Lee.

Pterocolus Scbonh.

ovatus Schonh.

Attelabus ovatus Fabr.

Rhynehites Herbst.

bicolor Herbst.

Attelabus bicolor Fabr. ^
seneus Boheman. ,

Kratus Say.

Apion Herbst.

four species.

Ophryastes Schonh.

latirostris Lee. Froc. Acad. Nat. Sc. YI, 443.

ligatus Lee. ibid,

sulcirostris Schonh.

Lipai-us sulcirostris Say.

vittatus Schonh. (infra).

Liparus vittatus Say.

Epieaerus SchJnh.

? irabricatus (fide Say).

Liparus imbricatus Say.

and four species ? with four others of allied genera.

Platyomus Si'lionh.

auriceps Schonh.

(Jurculio auricephalus Say.

Thylaeites Germ,

microsus Schonh.

T. niici'opis Say.

Tanymecus Germ,

canescens Schonh.

confertus Schonh.

T. confusus Say.

Cleoniis SchOnli.

pulvereus Lee, ante, 18.

trivittatus Say.

angularis Lee, ante, 18.

Listroderes Sch'anh.

three species.

Lepyrus Germ.

geminatus Say.

Lithodus Germ,

humeralis Oerm.

Brachycerus humeralis Say.

Thecesternus humeralis Say.

rectus Lee. Proc. Acad. Nat. Sc. VIII, 18.

affinis Lee. Proc. Acad. Nat. Sc. YIII, 18.

rudis Lee. Proc. Acad. Nat. Sc. YIII, 18.

erosus Lee. Proc. Acad. Nat. Sc. YIII, 18.

longior Lee. Proc. Acad. Nat. Sc. YIII, 10.

morbillosus Lee. Proc. Acad. Nat. Sc. YIII, 19.

Lixus Fabr.

two species.

Erirhinus Schonh.

and allied genera 15 species.

Grypidius Schonh.

one species.

Balaninus Germ,

one species.

Piazorhinus Schonh.

scutellaris Schonh. Cure. Ill, 472; YII, 2, 352.

Attelabus scutellaris Say.

Baridius Schonh.

seven species.

Centrinus Schonh.

two species.

Ceuthorhynous Schiippel.

four species.

Rhyssematus Schonh.

lineaticollis Schonh.

Ithynchsenus lineaticollis Say.

Acalles Schnnh.

three species.
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Conotrachelus Latr.

posticatus Schoiih.

Sphenophorus Scbonh.

pulcliellus SchOnh.

ciiltirostris Germ.

compressirostris Say. (Calandra).

and seven others.

Cossonus ClairF.

subareatiis Schonh.

and one other species.

Tomicus Latr.

pini Harris.

BoatricJius inni Say.

caligraphus Germ.

Bostriclius exesus Say.

CERAMBYCIDiE.

Mallodon Serv.

dasystomus Hald.

Prionus dasystovius Say.

cilipes Hald.

Priomis cilipes Say.

Prionus Geoffr.

palparis Say.

irabricorriis Oliv.

fissicornis Hald.

integer Lee.

emarginatus Say.

Criocephalus Muls.

produetus Lee.

asperatus Lee, ante, 19.

agrestis Hald.

Callidium agresle Kirby.

Semanotus Muls.

brevilineus Lee.

Callidium brevilineum Say.

Physocnemum brevilineum Hald.

variabile Fabr.

amoenum Say.

Callidium Falir.

Dryobius Lee.

se.\fasciatus Lee.

Callidium se.rfasciatum Say.

Heliomanes Newman.

bimaculatus Kewinan.

Molorchus bimaculalus Say.

Molorchus affinis Lee.

Heliomanes obscurus Lee. (err. tvpog.)

Eburia Serv.

qnadrigeminata Hald.

Stenocorus quadrigeminatus Say.

Elaphidion Serv.

simplicicolle Hald.

E. pulverulentum\YLaM.

mucronatum Newman.

Stenoeorus mucronalus Say.

•villosum Dej.

Stenocorus villosus Fabr.

Stenocorus putatur Peck.

Eriphus Serv.

ignicollis Lee.

Callidium ignicolle Say.

Callidium sangiiinicolle Germ.

Arhopalus Serv. (emend. Lee )

fulminans Serv.

Clytus fulminans Fabr.

charus»£ec.

^lytus charus Say.

pictus Lee.

Ceramhyx pictus Drury.

Lcplura Robiniae Forster.

CIytus flexuosus Fabr.

Rhopalophorus Serv.

longipes Lee.

Stenocorus longipes Say.

Tinopus longipes Lee.

Purpurioenus Serv.

humeralis Dej.

Cerambyx humeralis Fabr.

Clytus Fabr.

scutellaris Dej.

Callidium scutcUare Oliv.

erythrocepliabis Fabr.

undulatus Say.

C. Sayi Lajj.

C. undalus Kirby.

caproea Say.

C. elevatus Lap.
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Acmseops Lee.

49

bivittata Lee.

Leplura bivittata Say.

dorsalis Lee, ante, 21.

Typocerus Lee.

sinuatus Lee.

Leptura sinuala Newman.

Slenura 8-7wlala Hald.

Leptura Linn,

cribripennis Lee, ante, 2L
rubrica Say.

Monilema Say.

annulatum Say.

Plectrodera Lee.

scalator Lee.

Lamia sealatoi- Fabr.

Lamia Belli Lee.

Oberea Muls.

perspieillata Hald.

oeulaticollis Lee.

Sapjerda oeulaticollis Say.

Stenostola Muls.

pergrata Lee.

Saperda pergrata Say.

gentilis Lee.

saturnina Lee., ante, 21.

Amphionycha Lee.

ardens Lee., ante, 22.

Tetrops Kiil)y.

canescens Lee.

Tetraopes Dalman.

tetraophtbalmus Harris.

Ceramhyx tetraophthalmus Forster.

Lamia tornator Fabr.

feraoratus Lee.

annulatus Lee.

Saperda Fabr.

calcarata Say

var. iS'. adsjjersa Lee.

rautiea Say.

discoidea Fabr.

puncticollis Say.

S. trigeminata Randall.

?inornata ,S'«(/ (fide Say).

7

Pogonoeherus Latr.

parvulus Lee.

Psenocerus Lee

siipernotatus Lee.

Clytus supernotatus Say.

Leptostylus Lee.

aculiferus Lee.

Lamia aculifera Say.

Amniseus marginellus Ilald.

Iiiopus Serv.

cinereus Lee.

Acanthoderes Serv.

decipieus Lee.

JSgomorphus decipiens Hald.

CHRYSOMELID^.

Clythra Laichart.

laticlavia Sch.

Chrysomela laticlavia Forster.

Clythra obsita Fabr.

Babia Lae.

quadriguttata Lac.

Clythra 4-gidtata Oliv.

Coscinoptera Lac.

franciscana Lee, ante, 22.

Cryptocephalus Geoffr.

lativittis Germ.

C. gcminalus Hald.

guttulatus Oliv., Siiffr.

C. latttus Newman,

mucoreus Lee., ante, 2.3.

notatus Oliv.

C. quadrimaculatus Say, Hald.

quadriguttulus Suffrian.

dispersus Hald.

venustus Fabr., Hald.

C. ornatus Say.

C. calidus Suffr.

leucomelas Suffrian.

fasciatus Say.

araatus Hald.

confluens Say.

viridis Hald.

Monachus viridis Mels.

? Cryptocephalus auratus Fabr.
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Pachybraehys Suffr.

hepaticus Bald.

Cryptocephalus hepaticus Mels.

tridens Mels.

mollis Hald.

viduatus Suffr.

Cryptocephalus viduatus Fabr.

Cryptocephalus bivittatus Say.

and four ? other species.

Colaspis Fabr.

favosa Say.

and six? other species.

Metachroma Lee.

iuterruptum Lee.

Colaspis ititerrtipta Say.

pallidum Lee.

Colaspis pallida Say.

var. Colaspis dubiosa Say.

Paria Lee.

sexnotata Lee.

Colasjjis Q-notata Say.

quadrinotata Lee.

Colaspis 4-notata Say.

aterrima Lee.

Colaspis aterrima Oliv.

opacicollis Lee., ante, 23.

pumila Lee, ante, 23.

Heteraspis Lee.

nebulosa Lee., ante, 23.

smaragdula Lee., ante, 24.

Myochrous (^Chevr.).

denticollis Lee.

Colaspis denticollis Say.

squamosus Lee., ante, 24.

Chrysomela Linn,

scalaris Lee.

philadelphica Linn.

multipunctata Say.

var. C. verrucosa Suffr. Ent. Zeit. 1 858, 265.

exclamationis Fabr.

conjuncta Rogers, Proc. Acad. Nat. Se. VIII, 34.

disrupta Rogers, ibid,

lunata Fahr.

G. hybrida Say.

pulehra Fabr.

var. C. casta Rogers, Pr. Ac. Nat. Sc. VIII, 33.

C. lineata DeGeer.

C. /estiva Fabr.

ineisa Rogers, Proc. Acad. Nat. Sc. VIII, 34.

praecelsa Rogers, Proc. Acad. Nat. Sc. VIII, 35.

auripennis Say.

basillaris Say (fide Say).

flavomarginata Say.

interrupta Fabr.

scripta Fabr.

obsoleta Say.

dissimilis Say.

formosa Say.

Doryphora Fabr.

10-lineata Say.

Rogersii Lee. Jouru. Ac. Nat. Sc. 2d ser. IV, 26.

trimaculata Say.

Chryscmxela trimacxdata Linn.

Chrysomela clivicollis Fabr.

Blepharida Rogers (jChevr.).

rhois Rogers.

Chrysomela rhois Forster.

Chrysomela stolida Fabr.

Altica virginica Frohlich.

CEdionyehis Latr.

gibbitarsa Lee.

A. gibbitarsa Say.

scripticollis Lee.

A. scripticollis Say.

lobata Lee, ante, 24.

Haltica Illiger.

alternata Illiger.

A. quinquevittata Say.

punctigera Lee, ante, 24.

pluriligata Lee, ante, 25.

coUaris Illiger.

Galleruca collaris Falir.

cervicalis Lee, ante, 25.

bimarginata Say.

subplicata Lee, ante, 25.

punctipennis Lee, ante, 25.

picta Say.

helxines Illiger.

var. A. nana Say.

Chrysomela helxines lAnn.

erythropus Lee
Crepidodera ei-ythrojms Mels.

Glyptina Lee.

spuria Lee, ante, 26.

lissotorques Lee, ante, 27.

Longitarsus Latr.

nigripalpis Lee, ante, 26.

rubidus Lee, ante, 26.
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Chsetocnema Steph.

denticulata Lee.

Haltica denticulata Illiger.

subviridis Lee, ante, 2T.

Cerotoma (^Chevr.).

caminea Fabr. (Galleruca.)

Diabrotica (^Chevr.).

thoracica Meh. (Calomicrus).

longicornis Say (Galleruca).

tricincta Say (Galleruca).

?atriventris Say (Galleruca), (fide Say),

fatripennis Say (Galleruca), (fide Say).

Adimonia Laich.

externa Lee.

Galleruca externa Say.

Galleruca Fabr.

dorsata Say (fide Say),

circumdata Say (fide Say).

and five other species.'

Hispa Fabr.

?collaris Say (fide Say).

Anoplitis Kirby.

scapularis Lee.

Hispa scapularis Oliv.

Hispa lateralis Say.

rosea Lee.

Hispa rosea Weber.

Hispa pallida Say.

Hispa Philemon Newman.

Microrhopala Chevr.

Ifetula Lee., ante, 27.

cyanea Lee.

Hispa cyanea Say.

1Hispa Hecate Newman.

Chelymorpha Bobemau.

Argus Boh.

Cassida Argus Herbst.

Cassida cri'6ran'a|01iv.

Imalidium \^-punctatuin Say.

Cassida Herbst.

? unipunctata Say.

? ellipsis Lee., ante, 28.

' These supposed species belong to the group of pubes-

cent trivittate ones, and need more thorough investigation

than can at present be made.

6-punctata Fabr.

C. bistripustulata Herbst.

nigripes Oliv.

atripes Lee., ante, 28.

Coptocycla Boh.
pallida Lee.

Cassida pallida Herbst.

? Coptocycla aurisplendens Mann,
cruciata Lee.

Cassida cruciata DeG.

Cassida guttata Oliv.

Cassida signifer Herbst.

Coptocycla guttata Boh.

purpurata Boh.

COCCINELLID^.

Anisosticta Chevr.

vittigera Lee.

Hippodamia vittigera Mann.

Naemia vittigera Muls.

episcopalis Lee.

Coccinella episcopalis Kirby.

Naemia episcopalis Muls.

Hippodamia Chevr.

glacialis Muls.

Coccinella glacialis Fabr.

Coccinella abbreviata Fabr.

Coccinella remota Weber.

13-punctata Muls.

Coccinella 13-puncfata Linn.

Coccinella tibialis Say.

Lecontii 3Iuls.

convergens Guer.

Coccinella modesta Mels.

parenthesis IjCc.

Coccinella parenthesis Say.

Coccinella tridens Kirby.

Adonia parenthesis Muls.

Coccinella Liiui.

transversoguttata Fald.

C. 5-notata Kirby.

monticola Muls.

novemnotata Herbst.

abdominalis Say.

humeralis Say (fide Say)."

Brachiacantha Chevr.

albifrons Lee.

Coccinella albifrons Say.

tau Lee, ante, 28.

10-pnstulata Lee.

Hyperaspis lO-pustulaia Mels.
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Hyperaspis Chevr.

vittigera Lee. Proc. Acad. Nat. Sc. VI, 133.

qnadrivittata Lee. ibid. VI, 133.

elegans lluls.

Coccinella wnrfMZato||Say.

pratensis Lee. Proc. Acad. Nat. Sc. VI, 134.

(Eneis Muls.

pusilla Lee. Proc. Acad. Nat. Sc. VI, 135.

Scymnus Kug.

chatchas Muls.

S. eoUaris Mels.

caudalis Lee.

? S. creperus Muls.

Sacium Lee.

lunatum Lee. Proc. Acad. Nat. Sc. VI, 144.

II. OF EASTEKN NEW MEXICO.

CICINDELIDiE.

Amblyehila Say.

eylindriformis Say.*

A. Piccolominii Reiche.

Megacephala Latr.

virginica Dej.'*-

Cicindela virginiea Linn.

Carolina Dej.

Cicindela Carolina Linn.

Cicindela Linn,

pnlclira Say.*

purpurea Oliv.*

Tar. C. Auduhonii Lee.

obsoleta Say.*

cinctipennis Lee.*

cuprascens Lee.*

guttifera Lee.

punctulata Fahr.*

var. G. micans Fabr.

cumatilis Lee.*

sedecimpunctata Klvg.

CARABIDiE.

Micrixys Lee.

distinctns Lee.

Panagseus distinclus Hald.

Eugnathus\\diiitinctus Lee.

Helluomorpha Lap.

laticornis Lap.*

Helluo lalicornig Doj.

Lachnophorus Dej.

elegantulns Mann.*

Tachypvn mediosignatns M^n^tr.

Apristus Cliaud.

subsnicatus Lee.

Dromius subsulcatus Dej.

Glycia Chaud.

viridicollis Lee.*

Pristodaetyla Dej.

dubia Lee. Proc. Acad. Nat. Sc. VII, 38.

Platynus Bon. (emend. Brulle.)

subcordatus Lee.*

Agonum erytJiropitm\\K\Thj.

placidus Lee.*

Feronia placida Say.

Agonum morosum Dej.

Evarthrus Lee.

substriatns Lee.*

Feronia {Molops) suhstriata Lee.

Poecilus Bon.

scitulus Lee.*

Amara Bon.

polita Lee.*

farcta Lee. Proc. Acad. Nat. Sc. VII, 353.

musculus Say.*

Acrodon contempfa Lee.

liarpalina Lee. Proc. Acad. Nat. Sc. VII, 355.

Nothopus Lee.

zabroides Lee.*

Euryderus\\zdbroides Lee.

? Amara grossa Say.

Cratognathus Dej.

setosus Lee*
Piosoma setosuvi Lee.

cordatns Lee. Trans. Am. Phil. Soc. X, 381.
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Anisodactylus Dej.

nisticus Dej*

Earpalus rusticus Say.

Anisodactylus pinguis Lee.

Anisodactylus crassus Lee.

Anisodactylus gravidus Lee.

Anisodactylus tristis Dej.

ehalceus Lee, ante, 2.

Harpalus Latr.

impotens Lee. Journ. Ac. Nat. Se. 2d ser. lY, 14.

amputatus Say*
H. Stephensii Kirby.

rotuudieollis Kirby*
retractus Lee. Journ. Ac. Nat. Se. 2d. ser. lY, 29.

ff. impigerWLec. Proc. Ac. Nat. Se. VII, 79.

fallax Lee, ante, 2.

desertus Lee, ante, 3.

oblitus Lee, ante, 2.

Stenolophus Dej.

ochropezus Dej.*

Feronia ochropeza Say.

dissimilis Dej.*

Dicselus Bon.

splendidus Say.*

Chlsenius Bon.

pensylvanicus Say.*

C. vicinus Dej.

G. pubesccns Harris.

laticoUis Say.*

G. diffinis Chaud.

serieens Say.*

Carahus sericeus Forster.

Chiasmus perviridis Lee.

Pasimaehus Bon.

validus Lee* Journ. Ac. Nat. Sc. 2d ser. IV, U.

P. punctulalus'l'Lcc.

elongatus Lee*

Searites Fabr.

subterraneus Fabr.* (cum var.)

Clivina Latr.

bipustulata Dej.*

Searites bij^ustulalus Fabr.

Searites quadripustulatus Beauv.

Glivina quadripustulata Say.

Aspidoglossa Pmz.

subangulata Lee*
Glivina crenataJDej.

Dyschirius subangulatus Chaud.

Dyschirius humeralis Chaud.

Aspidoglossa fraterna Putz.

Aspidoglossa vicina Putz.

Clivina bipustulataXSay.

Bembidium Latr.

coxeudix Say.*

Odontium coxendix Lee.

dorsale Say.*

pictum Lee*

Calosoma Fabr.

scrutator Fabr.*

externum Lee*
Carahus externus Say.

Calosoma longipenne Dej.

DYTISCIDiE.

Hydroporus Clairv.

striatellus Lee
vilis Lee

Anisomera Brulle.

cordata Lee

Colymbetes Clairv.

binotatus Harris.*

C. maculicollis Aube.

Cybister Curtis.

fimbriolatus White,* Brit. Mus. Cat. 5.

Dytiscusfimhriolatus Say.

Cybister dissimilis Aube.

ellipticus Lee

HYDROPHILIDiE.

Hydrophilus Geoffr.

triangularis Say.*

H. lugubris Motscb.

Stethoxus subsulcatus Lee. Pr. Ac. VII, 221.

lateralis Fabr., Lee* Pr. Ac. Nat. Sc. VII, 367.

ellipticus Lee. ibid. VII, 368.

STAPHYLINIDiE.

Staphylinus Linn.

Tillosus Grav.*

Philonthus Leach.

two species.
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Necrophorus Fabr.

mediatus Fab?:*

Silpha Linu.

peltata Lee*
Scarabseus peltatus Catesby.

SUj^ha americana Linn,

lapponica Jlerbsl.*

S. caudata Say.

S. tuberculafa Germ.

S. californica Mann.

Oiceoptoma granujerum Chevr.

truncata Saij*

ramosa Say*

NITIDULIDiE.

Carpophilus Leach,

pallipennis Lee*

C.floralis Er. Germ. Zeitsclir. IV, 261.

Gercus pallipennis Say.

ziczac Say*

Nitidula Fabr.

CUCUJIDJE.

Laemophlceus Er.

biguttatus Mels.*

Cucujus bigiitlaius Say.

Laemophlceus bisignalus Guer.

Nausibius Redt.

dentatus Redt* Fauna Austr. 999.

Lyctus dentatus Fabr.

Sileanus dentatus Say.

DERMESTIDiE.

Dermestes Linn,

marmoratus Say.*

fasciatus Lee. Proe. Acad. Nat. Sc. YII, 107.

Attagenus Latr.

spurcus Lee. Proc. Acad. Nat. Sc. YII, 109.

?.4. cylindricornis Say.

dichrous Lee. Proc. Acad. Nat. Sc. VII, 110.

Trogoderma Latr.

pnsillum Lee. Proe. Acad. Nat. Sc. VII, 111.

Heliehus Er.

foveatus Lee. Proc. Acad. Nat. Sc. VI, 43.

aequalis Lee. Proc. Acad. Nat. Sc. VII, 81.

SCARABiEID^.

Strategus Hope.

Julianus Burm., Lamell. Ill, 133.

Aphonus Lee.

tridentatus Lee.* Proc. Acad. Nat. Sc. VIII, 22.

Scarabeeus tridentatus Say.

Ligyrus Burm.

gibbosus Lee.* Proc. Acad. Nat. Sc. VIII, 20.

Scarabseus gibbosus DeGeer.

Podalgus variolosus Burm.

Phileurus Latr.

valgus Dej.* Burm., Lamell. Ill, 160.

Geotrujxs valgus Fabr.

Phileurus castaneus Hald.

Cremastoehilus Knocb.

saucius Lee.* Journ. Ac. Nat. Sc. 2d ser. IV, 16.

Euryomia Burm. (emend. Lac.)

melancholica Lac.* Gen. Col. Ill, 528.

Cetonia melancholica Gory.

Kernii Lac. ibid.

Euphoria cernii Hald.

Clarkii Lac. ibid.

Euphoria Clarkii Lee. Proc. Acad. Nat. Sc.

VI, 414.

Allorhina Burm. (emend. Lac.)

mutabilis? Lac. Gen. Col. Ill, 49Y.

Gotinis mutabilis Burm., Lamell. I, 255.

Gymnetis mutabilis Gory.

Anomala Samouelle.

varians Burm.*

3Ielolontha varians Fabr.

Strigoderma Burm.

arboricola Burm.*

Melolontha arboricola Fabr.

Polyphylla Harris.

decemlineata JjCc.*

Melolontha 10-lineata Say.
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Lachnosterna Hope,

laneeolata Lee*
Melolontha laneeolata Say.

Tostegoptera laneeolata Blanchard.

Diehelonycha Kirby.

sulcata Lee. Journ. Acad. Nat. Sc. 2d ser. Ill, 281.

Hoplia Illiger.

laticollis Lee. Journ. Ac. Nat. Se. 2d ser. Ill, 284.

Trox Fabr.

alternans Lee.* Proe. Acad. Nat. Se. VII, 211.

Canthon Illiger.

praticola Lee.* ante, 10.

BUPRESTID^.

Psiloptera Sol. (emend. Lac.)

Woodhousei Lee.*

Dicerea Woodhousei Lee.

var. Psiloptera valens Lee.

Ancyloehira E.scli.

confluens Lee*
Buprestis confluens Say.

alternans Lee. Trans. Am. Phil. Soe. XT, 20Y.

subornata Lee. Trans. Am. Phil. Soc. XI, 208.

Melanophila Esch.

miranda Lee.

Phsenojjs mirandus Lee. Proc. Acad. VII, 83.

Anthaxia Esch.

retifera Lee. Trans. Am. Phil. Soc. XI, 215.

imperfecta Lee. Trans. Am. Phil. Soc. XI, 215.

Chrysobothris Esch.

quadriliueata Lev. Trans. Am. Phil. Soc. XI, 233.

cuprascens Lee. Trans. Am. Phil. Soc. XI, 233.

Aemaeodera Esch.

variegata Lee. Proc. Acad. Nat. Sc. VI, 6T.

mixta Lee.* Trans. Am. Phil. Soc. XI, 227.

ELATERIDiE.

Cratonychus Er.

exuberans Lcc. Trans. Am. Phil. Soc. X, 4"7.

diflBcilis Lee.

fidelis Lee.

Telephorus Geoffr.

MELYRID^.

Collops Er.

bipunctatus Er.*

Malaehius hipunctatus Say.

Dasytes Fabr.

erythropus Lee. Proc. Acad. Nat. Sc. VI, 111.

CLERID^.

Cymatodera Gray,

longicornis Lee.

Triehodes Herbst.

ornatus Say.*

Clerus Geofl'r.

mexicanus Spin.

moestus Klug.

C. iruneatus Lee.

Corynetes Faljr.

rufipes Fabr.*

violaceus Fabr.*

PTINIORES.

Niptus Boielil.

ventriculus Lee., ante, 13.

Trypopitys Redt.

punctatus Lee., ante, 13.

TENEBRIONIDiE.

Epitragus Latr.

eanaliculatus Say.*

Eurymetopon Esch.

abnorme Lee.

atrum? Lee.
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Pactostoma Lee.

anastomosis Lee*
Asida anastomosis Say.

Pelecyphorus Sol.

sordidus Lee* Proc. Acad. Nat. Sc. YI, 46.

Eusehides Lee.

convexlcollis Lee. Proc. Acad. Nat. Sc. VII, 224.

obovata Lee.

convexa Lee* ante, 14.

polita Lee.

Asida jjolita Say.

Asida Latr.

opaca Say.

Eusehides opaca Lee.

Zopherus Gray.

concolor Lee.

Eleodes Esch.

obscura Lee.*

Blaps obseura Say.

?Blaps hispilabris Say.

acuta Lee.*

Bla2}s acuta Say.

trice stata Lee.*

Blaps tricostata Say.

Pimelia alternala Kirliy.

gracilis Lee. Proc. Acad. Nat. Sc. 1858, 184.

sponsa Lee. ibid. 184.

caudifera Lee. ibid. 184.

obsolcta Lee.*

Blaps ohsoleta Say.

debilis Lee. Proc. Acad. Nat. Sc. 18.58, 185.

extricata Lee*
Blaps extricata Say.

carbonaria Lee*
Blaps carbonaria Say.

nigrina Lee Proc. Acad. Nat. Sc. 1858, 18G.

Embaphion Say.

contusum Lee J. Acad. Nat. Sc. 2d ser. IV, 40.*

Eusattus Lee.

reticulatus Lee*
Zopjhosis reticulata Say.

Blapstinus Dej.

pratensis Lee* ante, 15.

Nyetobates Esch.

pensylvanicus Lee*
Tenebrio pensylvanicus Knoch.

Upis chrysops Herbst.

Xystropus Sol.

pinguis Lee, ante, 16.

sericea Say.*

Cistela Fabr.

MELOIDJE.

Meloe Linn,

sublaevis Lee. Proc. Acad. Nat. Sc. VII, 84.

parvulus Hald. Proc. Acad. Nat. Sc. VI, 404.

31. ^:(arDt(s||Hald.

Lytta Fabr.

biguttata Lee Proc. Acad. Nat. Sc. VI, 332.

maculata Say.*

costata Jjee Proc. Acad. Nat. Sc. VII, 84.

longicollis Lee* Proc. Acad. Nat. Sc. VI, 343.

Fabricii Lee* Proc. Acad. Nat. Sc. VI, 343.

L. ci«erea||Fabr., Harris.

Tetraonyx Latr.

falva Lee Proc. Acad. Nat. Sc. VI, 344.

Nemognatha lUiger.

nigripennis Lee Proc. Acad. Nat. Sc. VI, 347.

cribraria Lee Proc. Acad. Nat. Sc. VI, 348.

immaculata Say.*

Zonitis Fubr.

flavida Lee. Proc. Acad. Nat. Sc. VI, 349

rufa Lee Proc. Acad. Nat. Sc. VII, 85.

CEDEMERIDiE.

Calopus Fabr.

angustus Lee

Aselera Schmidt,

obscura Lee. Proc. Acad. Nat. Sc. VII, 21.

Mycterus Oliv.

concolor Lee Proc. Acad. Nat. Sc. VI, 235.

CURCULIONIDiE.

Bruchus Linn,

one species.

Ophryastes Schonh.

tuberosus Lee. Proc. Acad. Nat. Sc. VI, 443.

vittatus Schonh.*

Liparus rillntus Say.
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Sitones Germ.

scissifrons Bay.

Cleonus Schonli.

lutulentns Lee, ante, 18.

one species

one species.

one species.

Anthonomus Germ.

Baridius Schonh.

Cossonus Clairv.

Tomicus Latr.

pini Harris.*

Bostrichus pini Say.

caligraphus Germ.*

Bostrichus cresus Say.

CERAMBYCID-ffi.

Derobrachus Serv.

geminatus Lee. Proc. Acad. Nat. Sc. VI, 233.

Prionus Geoffr.

eurvatus Lee, ante, 19.

palparis Say.*

fissicornis Hald.*

Criocephalus Mnls.

asperatus Lee, ante, 19.

Elaphidion Serv.

villosum Hald.*

Stenocorus villosus Fabr.

Stenocorus putator Peck,

debile Lee. Proc. Acad. Nat. Sc. VI, 442.

Eriphus Serr.

? ignicollis Say (Callidiura).*

Callidium sanguinicolle Germ.

? rutilans Z,ec. (Ai-hopalus).

Arhopalus Serv. (emend. Lee.)

pictus Lee.*

Cerambyx pictux Drury.

Leptura Bohinise Forsler.

Clylusflexuosus Fabr.

maculatus Lee.

Stenaspis Dnpont.

solitaria Lee.*

Cerambyx solilarius Say.

Smileceras solitarium Lee.

Rhagium Fabr.

lineatum Schonh.*

Stenocorus lineatus Oliv.

auripilis Leo.

Leptura Linn.

Monilema Say.

appressum Lee.

Monohammus Latr.

clamator Lee.

Stenostola Muls.

pergrata Lee.*

Sajxrda pergrata Say.

Tetraopes Dalm.

canescens Lee.

concolor Lee.

Saperda Fabr.

.ffidilis Serv.

spectabilis Lee., ante, 22.

CHRYSOMELINiE.

Lema Fabr.

trivirgata Lee., ante, 22.

Urodera Lac.

crucifera Lae. Mon. Chrysora. II, 4.'J4.

Cryptocephalus Geoffr.

confluens Say.*

Colaspis Fabr.

one species.

Myochrous Clievr.

dcnticollis Lee.*

Eumolpus denficollis Say.

Chrysomela Linn,

anripennis Say* (cnm var. eoernlea).

interrnpta Fabr.*

forniosa Sat/.*
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(Edionychis Latr.

lugcns Lee, ante, 24.

Haltica Faljr.

alternata Illiger.*

H. quivquevillata Say.

seraicarbonata Lee, ante, 25.

arabiens Lee, ante, 25.

obliterata Lee, ante, 26.

punctipennis Lee.,* ante, 25.

torquata Lee, ante, 26.

bitaeniata Lee, ante, 26.

Luperus Geoffr.

rufipes Lee, ante, 27.

Galleruca (Jcoffr.

one species.

Microrhopala Chevr.

cyanea Lee*
Hispa cyanea Say.

? Hispa Hecate Newman.

Cassida Herbst.

se.xpunctata Fabr.*

C. bit<fr)piis/iilafa Herbst.

EROTYIilDiE.

Erotylus Fabr.

Boiscluvalii Chevr.

COCOINELLIDiE.

Anisostieta Chevr.

vittigera Lee*
Hippodamia vittigera Mann.

Hippodamia Chevr.

Leeontii Mids.*

convergens Gucrin*

H. modes/a Mels.

Coecinella Linn.

mouticola Melx.* *

Psyllobora Chevr.

vigintimaculata Say.*

Brachiacantha Chevr.

albifrons Lee*
Coecinella albifrons Say.

Epilachna Clievr.

corrupta Muh. C'occ. 815.
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TREFACE.

In 1856, Baron von Miiller, of Germany, undertook an exploration in reference

to the natural history of Mexico, and proposed to the Smithsonian Institution to

make in its behalf a magnetic survey of the same country.

The offer having been accepted by the Institution, an appropriation was made

to pay a portion of the salary of Mr. Sonntag, the assistant of Baron von Miiller

;

and the magnetic instruments were intrusted to him which had previously been

lent to Dr. Kane, and used by Mr. Sonntag himself, as one of the assistants of this

lamented explorer in his last expedition.

Several records of observations, made at various places in Mexico, were at

different times forwarded by Baron von Miiller previous to his return to Germany,

after which the Institution was informed by him that the instruments had been

captured and destroyed by robbers.

No final report having been furnished by Baron von Miiller, the crude obser-

vations made previous to the loss of the instruments have been reduced for

publication at the expense of the Institution, by Mr. Sonntag, and the results given

in the following pages.

Appended to the magnetical observations will be found a series of notes by

Mr. Sonntag, upon the volcano of Popocatepetl and its vicinity.

The present memoir was critically examined by Mr. C. A. Schott, of the Coast

Survey, and has been submitted to Professors Guyot and Alexander, of Princeton,

as a commission of reference.

Joseph Henry,

Secretary S. I.
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TEERESTRIAL MAGMTISM m MEXICO.





MAGNETICAL OBSERVATIONS,

INSTRUMENTS AND METHODS OF MAKING THE OBSERVATIONS.

The following observations were made with a set of magnetic instruments, fur-

nished to Baron Von Miiller by the Smithsonian Institution. The set contained a

small theodolite, a declinometer, and a unifilar-magnetometer, made by Jones, and

a Barrow dip-circle. The last-mentioned instrument I had formerly used in Dr.

Kane's Arctic expedition, where it was subjected to some rough usage ; and
although it had been carefully adjusted before it was taken out to Mexico, the axis

of the needles proved not to be as perfectly cylindrical as was desirable.

The determinations of absolute declination were made by means of the small

theodolite and the declinometer. The azimuth circle of the first named instrument

reads to thirty seconds by means of three verniers. It carries also a vertical circle,

reading to single minutes. On its transit from Vera-Cruz to Potrero it suffered

much, and the clamping-screws and the arms which carry the verniers were bent;

this accounts for the great differences in the readings of the single verniers after

the first observations. This instrument was used to determine the true [astrono-

mical] and the magnetical azimuth of a mark, for the purpose of obtaining the

magnetic declination. The first of these operations consisted in observing the mark

and the first and second [western and eastern] limb of the sun, and in determining

the error of the chronometer, by which the time of the solar observations was

noted.

This error of local time was found generally by double altitudes of the sun,

taken either with the theodolite or by means of a pocket-sextant, reading to single

minutes, and a mercurial horizon. As the level attached to the vertical circle

of the theodolite was not sufficiently sensitive, it was generally thought best to

observe also with this instrument the reflected image of the sun. An equal number

of observations of the upper and lower limb of the sun were always taken. A
pocket-chronometer of Parkinson & Frodsham was used, and its rate on mean time

continued always very small.

The declinometer carried a wooden box with a glass-tube of ten inches in length

for suspending the magnet. This box was fastened to a table of the same material.

After bringing the sides of the box nearly into the magnetic meridian and levelling

it, the torsion was taken out of the silk thread by means of a brass collimater,

I
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containing a very weak magnetic needle, and the torsion-circle turned until the

collimater stood parallel to tlie box. Then the magnet was put in the place of the

coUimater and adjusted in heiglit and illumination. It was of cylindrical form and

hollow, the north-end being closed by a lens, and the south-end by a plane-glass

into which a fine scale was cut.

The theodolite Avas mounted about one foot to the northward of the declinometer,

and so adjusted that the scale on the magnet appeared distinctly. The vertical wire

was put near the centre division, and after a set (generally three) of readings had

been made, the magnet was turned 180° around its axis, so that the numbers of the

scale, if they had appeared upright before, were now inverted. The first position

of the scale is always marked D. (direct), the second R. (reversed). This operation

was several times repeated, and the scale-division, corresponding to the axis of the

magnet, determined by combining the means of the 1st and 3d set with the mean
of the middle set. Next, the angle between the axis of the magnet and the mark
was measured by means of the theodolite ; and thus the magnetic azimuth of the

mark was determined. By these observations the telescope of the theodolite was

always several times rcAerscd, so as to eliminate the error which might arise from

a deviation of the optical axis, which changes with the focal length.

The declinometer was also used for observing the vibrations in the determination

of horizontal intensity. For this purpose two wooden arms Avere attached to it,

one carrying a telescope and ivory scale, the other a counterpoise-Aveight. After

levelling the instrument and taking the torsion out of the supension-threads by means

of the plummet, the magnet D 3 Avas suspended. It Avas of cylindrical form and

3.87 inches in length, and carries a small mirror (intended to reflect the ivory

scale), the plane of Avhicli Avas perpendicular to the axis of the magnet. A thermo-

meter Avas placed in the box and read after each set of observations. The magnet
Avas steadied and the instrument turned in azimuth until the vertical Avire of the

telescope covered the centre division of the reflected scale. The magnet Avas found

to hang so nearly horizontally, that it Avas not necessary to use a balance-ring. All

vertical motion Avas carefully cheeked and the magnet deflected from 100 to 180

scale-divisions from the meridian by means of another small magnet, and then left

to vibrate. The time of a passage of the central-division over the Avire of the

telescope Avas noAv observed, and recorded as the time of commencement or vibra-

tion, and afterAvards the time, when the centre-division passed the Avire again at

the completion of the 10th, 20th, 30tli, -lOth, and 50th vibrations, Avas accurately

noted. The 100th, '200th, and 300th vibrations Avere also noted, and generally the

extreme scale readings Avere recorded at the same time. After the 300th again

every 10th to the 350th vibration Avas observed, thus obtaining six values for the

time, in Avhich the magnet made 300 vibrations, viz., from to 300, from 10 to

310, etc.

Occasionally the coefficient of torsion Avas determined by reading at first the

torsion-circle and the scale, then turning the torsion-circle 90° and reading the

scale again, then turning it 180° in the opposite direction, and finally turning it

back 90° to its original position, and reading the scale each time. It remained
alAvays nearly the same and Avas very small.
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The iinifilar-raagnetometer was only used for experiments of deflection. The
horizontal circle of this instrument read to 20 seconds. It supported a heavy
copper box, which quieted the magnet, suspended in it, to a considerable extent.

To this box were fastened two arms, of about 1.5 feet in length, with grooves, in

which the deflecting magnet rested. One of these arms carries also the telescope

and the scale, which was reflected from a small mirror, attached to the magnet in

such a manner that its axis was parallel to the plane of the mirror. Tlie deflecting

magnet was the same used in the vibration experiments. After the instrument was
levelled, and the torsion taken out of the silk thread, a magnet of somewhat smaller

dimensions than the deflecting magnet was suspended. This last one was placed in

the groove on the eastern arm at the distance of one foot, and the instrument

turned until the middle of the scale appeared behind the vertical wire of the tele-

scope. Then the circle was read and the magnet placed on the western arm at the

same distance and the same pole pointing in the same direction (so that the opposite

pole was now turned towards the deflected magnet), when the circle was read ofl' again,

and the south pole of the deflecting magnet placed Avhere its north pole was before,

without altering the distance. The instrument Avas now turned until the middle of

the scale was again behind the vertical wire and the circle-reading noted. Then the

magnet was placed on the eastern arm, at the same distance, and without changing

the poles, etc. Afterwards the distance was increased to 1.3 feet, and the operation

repeated. At the end of each set the temperature of the deflecting magnet was

noted. In the observations with the dip-circle the instrument was brought into

the meridian by turning the horizontal circle in azimuth until the dipping-needle

indicated 90°. Then the circle was read and turned about 180°, when the needle was

brought again into a vertical position and the horizontal circle was read once more.

By means of these readings the needle was put in the magnetic meridian. The

poles of the needles were reversed at each observation.

OBSERVATIONS AT VERA-CRUZ.

Description of Station Xo. I.—The instruments were mounted in the centre of a

room, situated on the first floor, and in the northern corner of a villa or cottage,

called "la Guacca," two hundred yards outside of the walls of Vera-Cruz, and on

the south side of this city. The floor was of marble, and no basement below it.

There was no iron in the neighborhood, the locks and hinges of the doors, etc., being

of brass. On the walls of the city, two hundred yards to the north, were several

heavy iron guns. The grounds near the villa consisted of sand and clay. The

instruments were elevated about fourteen feet above the level of the sea, which is

only five hundred yards distant.
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Station No. I. Vera Cruz, villa "La Guacca."

Latitude 10° 12'. Longitude 06° 9' W. of Greenwich.

Absolute magnetic declination. True azimuth of the mark A.'

1856. Augu.st 8, A. M. Small theodolite.



MAGNETICAL OBSERVATIONS.

Zero point of the scale of the collimating magnet.
18,56. August 7. Declinometer.

Chronometer.

5h41m

Scale D. Chronometer.

68 6

68 6

68 8

5h 52m

6S.7

Scale R.

75.0

74.9

75.0

Chronometer. Scale D.

b^bS" 68.8

68.7

68.6

75.0 68.7

Zero point 71.8 on the scale. 1 division of the scale = 2'.1.

Absolute magnetic declination. Magnetical azimuth of the mark A.
1856. August 7. Theodolite and declinometer.

CIRCLE EAST.

Object. Scale reading.

Scale D
Qh 4m

Mark A

Mark A

Scale D
Qh 40m

71.8

720
72.0

71.9

72.1

72.1

72.1

72.1

Circle readinff.

CIRCLE WEST.

Object. Scale reading.

294° 38' 15"

38 15

37 30

294 38
62 17 30

17 10

16 30

62 17 3

62 23 30
23 30
23

62 23 20
294 43 45

44 30
43 40

294 43 58

Scale R
Q^ 27"

Mark A

72.1

72,1

71.9

72.0

Circle reading.

294° 42' 30"

43
42

294 42 30
62 24

23 50
23

62 23 37

Mark A bears N. 52° 18' 53" W.Mark A bears N. 52° 20' 57" W.
• 20 38

Magnetical azimuth of mark A, N. 52° 19' 50" W.

Horizontal intensity. Experiments of vibration.

1855. August 7, A. M. Magnet D 3 suspended.

No.
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Horizontal intensity. E
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H
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Horizontal intensity. Experiments of deflections. Distance 1.3 feet
I806. August 7, 5" 33- to 5" 52- P. M. Deflecting magnet D 3.

Magnet. North pole. Circle reading. Mean. 2u.

E.

tt

W.

It

w.

w.

E.

E.

W.

W.

Temp.

132° 47' 65"

47 10
132 48

47 20
132 48 40

48 20
132 48 30

48 15
139 40

39 40
139 40 20

39 50

47' 32"

47 40

48 30

48 22

39 50

40 5

Mean

6° 51' 31"

6 51 9

84.5

Experiments of deflections.

1856. August 7, b^ 57- to 6^ 17- P. M.

Magnet.

«

((

E.

North pole.

E.

E.

W.

W.

E.

E.

W.

W.

Circle reading.

128° 42' 50"

42 20
128 43 10

42 30
143 52 40

52
143 52 30

52 5

143 44 10
43 40

143 44 5
43 40

128 40 5

39 30
128 40

39 30

Distance 1 foot.

Deflecting magnet D 3.

Mean.

42' 35"

42 50

52 20

52 17

43 55

43 52

39 47

39 45

Mean

2u.

15° 9' 36"

Temp.

84°.2

15 4 7

15 6 52

84.2
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Magnetic inclination.

1856. August 8, 0'' 15™ P. M. Needle No. 2. A. North pole.
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Magnetic inclination.

1856. August 8, l'> 5°^ P. M. Needle No. 2. A. South pole.



12 MAGNETICAL OBSERVATIONS.

OBSERYATIOXS AT POTRERO.

Description of Station No. II.—Potrero is the fir.st large sugar estate on the

road from Vera Cruz to Orizaba, about twenty miles to the east of the last-tnen-

tioned town. Its elevation above the level of the Mexican Gulf was found 1,988

English feet (by barometrical observations). The magnetical observations have

been made in a shed or barn, consisting of a roof of palm leaves supported by a

number of poles. There is no iron within several hundred yards of it. The shed

is situated about eighty yards to the N. N. W. of the store. A tree, nearly four

miles to the west of the station, was used for a mark {h.) in the determination of

the absolute declination.

Station No. II. Potrero.

Latitude 18° 56'. Longitude 9G° 48' W. of Greenwich.
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Altitudes of the sun, for tbe determination of time.
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Horizontal iutensity. Experiments of vibration.

1856. August IG, P. M. Vibrating magnet D 3.

No.

10
20
30
40
50

100

Chronometer.



16 MAGNETICAL OBSERVATIONS.



MAGNETICAL OBSERVATIONS. 17

Magnetic inclination.

1856. August 17, 11'' 25" A. M. Needle No. 2. A. North pole.
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OBSERVATIONS AT ORIZABA.

Description of Station No. III.—The instruments Averc mounted under a roof

of palm leaves, in the garden of Mr. Thomas Grandison, at Cocolapam, about a

thousand yards to the south of the town of Orizaba. A few hundred yards west

of the magnetic station rises a huge mountain ridge, of ancient volcanic rock, to

a height of 1,500 to 2,000 feet above the plain. This may possibly cause some

small local disturbance.

\ The elevation of the station above the level of the sea was found by barometrical

observations 4,042 English feet.

In the determination of absolute declination a break in a distant mountain ridge

to the eastward was used as a mark (A).

No experiments of deflection have been made at Orizaba.

Station No. III. Cocolapam near Orizaba.

Latitude 18° 53'. Longitude 97° 4' W. of Greenwich.

Absolute magnetic declination. Zero point of tiie scale of the coUimating magnet.
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1856. August 27. A. M. Theodolite and declinometer.

CIHCLE TO THE RIGHT.

Chronometer.

4'' 32'"

Mark A

4 35

Mark A

Scale

71.

G

71 7

71.7

71.7

71.7

71.7

Circle
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Magnetic inclination.

1856. August 26, 3" 30" P. M. Needle No. 2. A. South pole.
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OBSERVATIONS AT SAN ANDRES CHALCHECOMULA.

Description of Station No. IV.—The town of San Andres is situated in a plain

at the foot of the Peak of Orizaba, and this volcano rises, to the east of it at a

distance of about ten miles, to the height of 10,000 English feet above the plain,

which is elevated 7,800 English feet above the level of the Mexican Gulf.

The instruments were mounted in the yard of the house of Mr. Canto. The

azimuth of a very distant tree (A) was originally determined by observations of

the sun, but after the declinometer had been mounted this tree was obscured by

fog, and the magnetic azimuth of another, nearer mark (B), having nearly the

same direction as A, was determined. Afterwards the angle between A and B
was measured and found A 32'.3 to the right of B. This quantity has to be

added to the circle readings of B to get the corresponding readings for the mark A.

Deflections have not been observed at this station.

Station No. IV. San Andres.

Latitude 18° 59'. Longitude 97° 15' W. of Greenwich.

Absolute magnetic declination. True azimuth of the mark A.

. 1856. September 17, A. M. Small theodolite.
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Altitudes of the sun, for the determination of time.
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Magnetic azimuth of the mark A.

1856. September 17, P. M. Theodolite and declinometer.

CIBCLE TO THE BIGHT.

Chronometer. Scale. Circle reading. Mean.

gh 52m

K
Mark B

Mark B

7 3

K

74.5

74.4

74.4

74 4

74.4

74.4

280° 24'

9.5

15

89 2
1

10

89 1

1

10
280 28.5

13

20

280° 16'.;

80 4.3

+ 82.8

89 4.0

+ 32 3

280 20.5

Mean

Bearinsc of A.

N. 10° 39'.6 W.

10 44.2

N. 10 41.9 W.

Absolute magnetic declination. Magnetical azimuth of Mark A.

1856. September 17, P. M. Theodolite and declinometer.

CIRCLE TO THE LEFT.

Ckronometer.

R
Mark B

Mark B

7 15

R

Scale.

74.4

74.4

74.5
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Horizontal intensity. Experiments of vibration.

1856. September 17, P. M. Vibrating magnet D 3.

No.

10

20
30
40
50

100

Chronometer.

3'" 29^8
55.6

22
4S.2

14 4

40 8

51.8

No.

300
310
320
330
340
350
200

Chronometer.

S^ 16" 30M
17 2.3

17

17

18

2S8
54 8

212
18 472
12 13.6

Time of 300 vibration.?.

13-" 6\3
6.7

68
66
68
6.4

13 O.GO

Extreme scale readings.

100
200
350

12.0

15.0

17.0

20.5

48.0

45.0

43.0

39 5

Temperature 71°. 8 F.

Time of 1 vibration 2^G220.

1856. September 17, P. M. Vibrating magnet D 3.

No. Chronometer. No. Chronometer. Time of 400 Vibrations.

10
20
30
40
50

100

100
300
440

S^ 25">

25
25
26
26
27
29

5^2
31.4

57 5
24.0

49 9

16 2

27.5

400
410
420
430
440
450
300

42>

43
43
43
44

34".

0.2

26 6

52 8

19 2

28'.

8

28.8

29.1

28.8

29.3

38 11.0

17 28.96

Extreme scale readings.

13

17.0

200
23.0

47.0

43.0

39.5

37.0

Temperature 0S°.7 E.

Time of 1 vibration 2'. 0224.

1856. September 17. Vibrating magnet D 3.

No.

10
20
30
40
50

100

Chronometer. No. Chronometer.

9" 17™ 40^2
18 6.4

18 33.0

19 25
19 51.3

22 2.4

300
310
320
330
340
350
200

2^ 30"
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Maguetic inclination.

1856. September 18, 8'' A. M. Needle No. 1. A. North pole.
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Station No. V. Mirador.

Latitiule 19° 13'. Longitude 90" 37' W. of Grccnwidi

Absolute magnetic declination. True azimuth of the mark A.
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Absolute magnetic deelin
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Horizontal intensity. Experiments of vibration.

1856. October 9, A. M. Vibrating magnet D 3.

No. Chronometer.

10
20
SO
40
50

100

9" 43^6
9 8

36 3

2.8

29 2

55 6

7.6

No.

200
210
220
230
240
250
260

Chronometer.

9" 9°

!)

10

10

11

11

12

31».6

57 9

24.6

50.6

17.0

43 2

96

Time of 200 vibrations.

8"" 48"

48 1

48.3

47 8

47 8

47.6

47 93

Extreme scale readings.

100
250

170
19.0

22.0

43
410
38.0

Temperature 75°. 5 F.

Time of 1 vibration 2^6396.

1856. October 9, P. M. Vibrating majnet D 3.

No. Clironometer.

10
20
30
40
50

100

10'' 46"

46
46
47
47
48
50

5^8
32 1

58.4

25.0

513
17.5

29.2

No.
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Experiments of deflection. Distance 1.3 foot.

185G. October 10, A.M. Deflecting magnet D 3.
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Magnetic inclination.

1856. October 11, Si" A. M. Needle No. 1. A. North pole.
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OBSERVATIOXS AT THE CITY OF MEXICO.

Di'scrijitioii of Station No. VI.—The instruments were mounted on the arched

roof of the church in the Convent San Augustin. This is the same phxce where

Baron von Humboldt made his observations about fifty-seven years ago. Tlie roof

is entirely of bricks, and there is no iron witliin fifty feet of the station, forther off

are some iron railings, etc.

The station is 75 feet above the ground, or 7,550 English feet above the level of

the sea.

A church steeple, about fifteen miles west of the station, was used for a mark

(A) at the determination of absolute declination.

Station No. VI. Mexico, Convent San Augustin.

Latitude 19° 26'. Longitude 99° 5' W. of Greenwich.

Absolute maf:;netic declination. True azimuth of the mark A.

1856. December 11, A. M. Small theodolite.
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Zero point of the scale of the collimating magnet.
1856. December 11, A. M. Declinometer.

Chronometer,

9" aT""

D

3Ieai

Scale,

74.7

71.6

74.6

74.6

Chronometer.

4h 59r

K

Scale

72.9

73.0

73.0

73.0

Chronometer.

d"

Scale.

74.7

74.7

74.6

74.7

Chronometer. Scale.

72.9

73.1

73.1

73.0

Zero point 73.8 on the scale.

Absolute magnetic declination. Magnetical azimuth of the mark A.
1856. December 11, A.M. Theodolite and declinometer.

CIRCLE TO THE LEFT.

Chroaometer.

Mark A

Mark A

10 17

10 19

Mark A

Scale. Circle reading.

73.8

73.8

73,8
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Horizontal in

1856. December 10, P. M.



MAGNETICAL OBSERVATIONS. 35



86 MAGNETICAL OBSERVATIONS.

Horizontal intensity. Experiments of deflections.
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Magnetic inclination.

1856. December 17, 1'' 50'" P. M. Needle No. 2. A. North pole.
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OBSERVATIONS AT RANCHO TLAMACAS.

Description of Station No. VIII.'—The magnetic station was established at the

sulphur foundry, called llancho Tlamacas, on a small

depression of the ground between the foundry ovens

(to the north) and three Indian huts (to the south

and southwest.)

The height of the station above the level of the

Mexican Gulf is 12,750 English feet.

A pointed rock on the northeast side of the volcanic

cone, a little below the limit of perpetual snow, Avas

used for a mark (A) in the determinatioji of absolute declination.

Foundry Oveiu
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Absolute magnetic declination. True azimuth of the mark A.
1857. January 26, A. M. Small theodolite.

CIRCLE TO THE RIGHT.

Object. Chronometer.

Mark A

Mark A

O 1st limb

O lid limb

O 1st limb

G lid limb

Mark A

JIark A

7'' 50"" 54»

53 11

56 32

58 33

Circle readiing.

303°

303

276

267
266
267
268
267
268
267

303

303

41'.0

23 3

38.5

41.5

23.0

38.5

32
15.5

24.5

14.0

59.9

6.0

13.5

56.0

4.0

52.0

35.5

43.0

44.5

25.5

40.0

44.5

25.0

40.0

CIRCLE TO THE LEFT.

Object.

Mark A

Mark A

O 1st limb

O 1st limb

O lid limb

O lid limb.

Mark A

Mark A

Chronometer.

^h 15m 73

16 58

19

20 46

Circle reading.

303°

303

270

270

270

270

303

303

39'.0

18.5

38.0

39.0

19.0

38.5

28 5

11.0

22.0

42
27.0

380
23

7.5

180
38.0

22.0

32

415
22
40.0

42.0

23.0

39.0

Absolute magnetic declination
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Absolute magnetic declination. Magnetical azimuth of Mai
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Experiments of deflection. Distance 1 foot.

1857. January 26, 11'' 6" A. M. Deflecting magnet D 3.
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Magnetic inclination.

1857. January 25, 9" 45m ^ ]yj ^^^^^^ ^^^ ,, ^ ^^^^^ ^^^^





RESULTS OF THE MAGNETICAL OBSERVATIONS.

MAGNETIC DECLINATION.
Station No. I. Vera Cruz.

Magnetic azimuth of tlie mark A
Astronomical " " "

Magnetic declination, 1856, August 7, at noon

Station No. II. Potrero.

Magnetic azimuth of the mark A .

Astronomical " u a

Magnetic declination, 185G, August 17, 7'' 13'" A. M.

Station No. III. Cocolapam near Orizaba.
Magnetic azimuth of the mark A .

Astronomical " " «

Magnetic declination, 1850, August 27, 10'' 8™ A. M.

Station No. IV. San Andres Chalchecomula.
Magnetic azimuth of the mark A .

Astronomical " << '<

Magnetic declination, 1850, September 17, 0'' 40"' P. M.

Station No. V. Mirador.

Magnetic azimuth of the mark A ,

Astronomical " " "

Magnetic declination, 1850, October 10, 7'' 12'" A. M.

Station No. VI. City or Mexico.
Magnetic azimuth of the mark A .

Astronomical " << <<

Magnetic declination, 1856, December 11, 10'' 19'" A. M.

Station No. VIII. Kancho Tlamaoas.
Magnetic azimuth of the mark A .

Astronomical " " «

Magnetic declination, 1857, January 25, l"" 19™ P. M.

N. 52° lO'.S \\.

N. 44 2 9 W.

8 10.9 E.

N. 83° 2'.8 W.
N. 74 23.G W.

8 39.2 E.

N. 79° 32'.8 E.

N. 88 1.1 E.

8 28.3 E.

N. 10° 40'.4 W.
N. 2 27.0 W.

8 12.8 E.

N. 101° 49'.7 E.

N. 109 51.3 E.

8 1.6 E.

N. 106° 22'. 6 W.
N. 97 36.1 W.

8 46.5 E.

N. 145° 7'.3 E.

N. 153 35.7 E.

8 28.4 E.

HORIZONTAL INTENSITY.

The constants K and g for the magnet D 3, which was exclusively used in the experiments of vibrations

and deflections, had been determined in 1855 by Mr. Chas. A. ScnoTT, U. S. Coast Survey, and found:

—

Moment of inertia A' =2.0072, at temperature 76°. 2.

CoefiScient of temperature g = 0.00022.
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The value of log. n'K was computed for the following temperatures :—

At temp. 76° log. ^^K= 1.41047.

" 50 log. rt=A'= 1.41032.

Change of log. Tt'Khr 1° F., 0.6 units of the 5th decimal.

The observations of deflection at distances of 1 foot and 1.3 feet, and at five different stations, give the

value of the induction-coefficient P:—
Station I. 1856, August 7 . . . 7^= + 0.0004

" II. 1856, August 17

" V. 1856, October 10

" VI. 1856, December 10

" VIII. 1857, January 26

Mean

— 0.0007

— 0.0085

— 0.0037

+ 0.0118

P=— 0.0001

This value of P is so small that it was neglected in the computation of the intensity.

The experiments of vibrations and deflections at the same five stations give for the magnetic moment

m of magnet D 3.

Station I. 1856, August 7

II. 1856, August 17

V. 1856, October 9

" VI. 1856, December 10

" VIII. 1857, January 25

The means of the 1st and 2d, and of the 3d and 4th values give :

—

1856, August 12 . . . m = 0.494S, temperature 80°

1856, November 9 . . . m = 0.4907,
" 72

Loss of magnetism for ten days 0.00046.'

From these the values of m were interpolated for the two stations, at which no experiments of deflec-

tions have been made, viz :—

0.4945,
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Station No. III. Cocolapam near Orizaba.
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Station No. II. Potrero.

A. North pole

A South pole

Mean

Needle No. 1.

. 43° ir.8

. 42 44.4

. 42 58.1

Kesulting dip, August 17, 42° 5r.2.

Station No. III. CocoLArAM near Orizaba.

A. North pole

A. South pole

Mean

Needle No. 1.

43° 22'.5

42 9.1

. 42 45.8

Resulting dip, August 26, 42° 51'.5.

Station No. IV. San Andres Chalchecomula.

A. North pole . . . .

A. South polo . . . .

Resulting dip, September 18

Station No. V. Mirador.

A. North pole

A. South pole

Mean

Needle No. 1.

44° 7'.7

41 8.7

42 38.2

Needle No. 1,

43° 43'.7

43 55.0

. 43 49.4

Kesulting dip, October 10 and 11, 43° 49'.8.

Station No. VI. City of Mexico.

A. North pole

A. South pole

Mean

Needle No. 1.

41° 35'.1

41 16.0

. 41 25G
Resulting dip, December 17, 41° 26'.3.

Station No. VIII. Rancho Tlamacas.

A. North pole

A. South polo

Needle No. 1.

42° 30'.3

42 26.4

Mean . 42 28.4

Resulting dip, January 25, 42° 34. '3.

Needle No. 2.

44° 13'.2

41 15.3

42 44.3

Needle No. 2.

44° 18'.3

41 36.1

42 57.2

Needle No. 2.

45° S'.O

42 37.3

43 50.2

Needle No. 2.

41° 24'.7

41 29.3

41 27.0

Needle No. 2.

42° 37'.8

42 42.6

42 40.2

recapitul.'vtion of results of the magnetic.\l observations.

No. of



PART II.

NOTES

YOLCANO POPOCATEPETL AID ITS YICmTY.





GENERAL REMARKS.

Within the last three years several ascensions have been accomplished of the

volcano Popocatepetl, and also two or three attempts made to reach the highest

point of the Ixtaccihuatl. Mr. Walker Fcarn, Secretary U. S. Legation in Mexico,

and Dr. Crawford, U. S. A., who ascended these mountains in January, 1857, have

published such excellent general descriptions of them, in different journals, that

little is to be added on this subject. I confine myself therefore to a geographical

and geological description,' and give a few notes in regard to the difficulties of

the ascent and the necessary precautions to be observed in the undertaking, which

may perhaps prove of use to travellers, hereafter attempting the exploration of

these or similar mountains.

The Popocatepetl and Ixtaccihuatl are the highest peaks of a mountain ridge,

having a mean breadth of about fifteen and a length of forty English miles ; run-

ning from Lat. 18° 55' to Lat. 19° 30' N., in a direction nearly N. 10° W., at a

distance of thirty-five to fifty miles east of the city of Mexico. The average

height of the ridge is about 5000 feet above the plateau from which it rises, or

13,000 English feet above the level of the sea ; the Popocatepetl forms its southern

termination, and to the south of it the plateau also falls off—at many places

abruptly—several thousand feet.

To the east of this ridge is the alluvial plain of Amecameca, 8200 feet above the

sea, and separated from the valley of Mexico, which is 700 feet lower, only by a low

ridge of volcanic origin—containing several cones with extinct craters—the height

of which above the plain does not exceed a thousand feet ; the waters from the

west side of this ridge run into the lakes, which occupy the centre of tlic valley

of Mexico.

On the east side the mountains are bounded by the valley of Pucbla, which is

about 7500 feet above the level of the sea ; and the waters from tliis and the

south side run into the " Rio Mescal," a river which passes through the city of

Puebla and empties into the Pacific Ocean. To the north the ridge decreases

gradually in height until it loses itself in the plains of Apam (los llanos de Apam),

^ I take this opportunity to express my obligations to Trof. Mouross, who kindly furnished me with

some valuable notes on the geology of Popocatepetl, after we ascended the volcano together in June, 1857.

Free use of these notes has been made in the present description.
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\vliicli have nearly the same elevation above the level of the sea as the plain of

Amecameca.

The most convenient starting point for ascending the mountains is the town of

Amecameca, situated in the plain which takes its name from it, at the eastern

base of a hill, called "Sacremonte." A chapel stands upon the summit and another

on the eastern slope of this hill, which is about 400 feet above the plain. At the

town seven or eight Indians should be engaged as guides and to man the capstan,

by which, with a rope attached, the traveller is lowered down into the crater. The
first spurs of the ridge are reached a mile east of the town. They rise very gently

for a considerable distance, but gradually become steeper and steeper. Where
they are intersected by small ravines or gullies, washed out by the torrents, there

appear just beneath the surface alternate layers of yellow pumice and black

volcanic sand, in which boulders of feldspathic and porphyritic lava are entirely or

partially imbedded. The surface in the upper regions is covered with a long

wiry grass, and studded with pine-trees. Boulders of various sizes and shapes are

scattered over it in all directions.

No lava streams appear to have run down on the west side of the mountain, and

the absence of such streams is explained by the fact, that the Avestern wall of the

crater is nearly 600 feet higher than the eastern rim. A similar elevation of the

western or southwestern wall above the opposite, as far as I have noticed, exists in

all recent Mexican craters. It is particularly well defined on the peak of Orizaba,

where even from Vera Cruz a horizontal black line is seen just below the highest

point, strongly contrasting with the snow around it : this line is the western wall

of the crater.

The volcano of the Colima, and the volcano of Toluca also, have their highest

points at the west sides of their craters. The same peculiarity marks the outline

of a volcano of very extraordinary form, situated in the valley of Mexico, about

twelve miles S. E. by E. from the city, near the village of Ayotla, and called the

volcano of San Isidro: it has two distinct craters; the eastern is much lower than

the western, and divided from it by a wall of very compact lava; the highest

point—about 1500 feet above the level of the lakes—is W. S. W. from the western

crater. The bottoms of the craters of this volcano are at present cornfields.

Fio. 1.

VOLCANO OF SAN ISIDEO, SEEN FROM N. N. W.

I might add -many more instances, in which I have observed the western walls

of the craters of Mexican volcanoes to be considerably higher than their eastern

edges, but it will be sufiicient to state that, in no case, have I seen a volcanic cone
whose crater is of recent formation, the east side of which was higher than the
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west side, nor do I recollect to have seen one, the east and west sides of which
had the same elevation. But this singular law holds good not alone for volcanic

cones.

On the plain of Perote, near a silver mine called " La Preciosa," there are three

small lakes of nearly circular form, which are evidently of volcanic origin. The
one nearest to the mine is the largest ; its longest diameter runs from N. 31° E. to S,

31° W., and measures nearly 2000 yards. The surface of the water is about twenty-

five feet lower than that of the surrounding plain, and tlie banks are perpendicular.

The Director of the mine informed me that he had attempted to sound the lake, but

found no bottom at 250 fathoms. The water is brackish, and its temperature

was 69°. 2, while the temperature of the air in shade was 65°.0 (noon, Sept. 20, 1856).

The two other lakes are of similar form, but somewhat smaller. No one of them

has an outlet, nor do any streams empty into them, as it does not rain more than

four or five times a year in their vicinity. Xeverthcless the water is perfectly

clear, and of the dark color of sea-water in deep soundings. The shores of these

three lakes on the east side, are not elevated above the general level of the sur-

rounding plain, but on the west side they rise into hills (the one at the larger lake

being about 160 feet high) sloping gently towards the plain, but falling off abruptlv

towards the lake, presenting the appearance of an excavation, of which the material

was thrown up on its western banks. The surface of the hill consists of coarse

sand. The trade-winds, which are prevalent in these regions and blow from E.

N. E., may, perhaps, furnish an explanation of this peculiar elevation of the western

walls of the more recent craters above their eastern rims.

As stated before, no lava is seen at the surface of Popocatepetl on its northern

and eastern slopes; but at rare intervals, in the deeper ravines (barrancas), solid

ledges of very compact lava are to be found. Passing around the volcano from the

north through east to the south, the first lava-stream on the surface is met with on

the eastern slope of the cone, commencing a little below the limit of perpetual

snow ; this stream has probably its origin at or near the present crater, but the

upper part of it is covered by volcanic sand and snow. It is soon joined by another

and larger stream, the outlines of whicli arc distinctly defined above the snow-mantle

of the cone up to the edge of the crater, where it forms a point projecting a little

above the general profile of the mountain, wlicn seen from the north. The

altitude of this point was determined trigonometrically, and in the following ob-

servations it is distinguished by the name of the "eastern peak," from tlie higlicst

or "western peak." The stream is called "el espinazo del diablo" (tlie devil's

backbone), and extends about three miles down, losing itself near the eastern base

of the mountain.

On the southeastern and southern slopes large lava-streams extend from the

crater down to the edge of the plateau (from whicli the volcano rises ten thousand

feet vertically), and cover a space of many square miles. The surflice of the

lower and nearly horizontal parts of these lava-fields (pedregals) is studded witli

boulders of all dimensions, mostly approaching to a globular form, or to segments

of globes, and containing much iron and nickel. The lava of these fields is

sometimes of a red (cinnabar) or brownish, but more generally of a dark gray,
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color, and not rarely perfectly black, sometimes with a glazed surface not unlike

obsidian.

"Within six or seven miles from the crater, the layers of volcanic sand and

pumice become very regular, as seen at all places where they are exposed on the

sides of the ravines and gullies. The stratum immediately beneath the surface is a

layer of coarse, black sand, three feet thick, then succeeds a layer of reddish-yellow

pumice, only one quarter of this thickness, then again a layer of sand, and so on

alternately; showing that at the last eruptions a shower of pumice first issued,

which covered the ground from three inches to a foot in thickness, to a distance

of six or seven miles from the crater; this was followed by a shower of gray or

black sand, the deposit from which reached a thickness of from three to six feet.

An interesting proof that the last eruption was at no very remote date is afforded

by the trunk of a pine-tree, which Avas found, when I last ascended the volcano,

in company Avith Prof Monross, in June, 1857, imbedded in the last layer of

pumice, below the uppermost strata of volcanic sand, more than three feet below

the surface. The outside or sapwood of the tree had decayed, but the interior

wood being impregnated with turpentine was still perfectly fresh and well pre-

served. Certainly not many centuries can have passed since this tree was buried.

About three miles from the point where the trunk of the pine-tree was found,

we reached the highest human residence in this part of the world. It consists

of a few Indian huts and a log house, in front of which are the ovens for purify-

ing the sulphur which is brought down from the crater. The place is called

"Rancho Tlamacas," and has an elevation of nearly 12,800 English feet above the

level of the sea. Here the traveller can remain for the night, and, leaving early

the next morning, may reach the edge of the crater about noon without much
exertion.

About half a mile to the west of this "rancho" we crossed a ridge of rock,

which runs from the "Pico del fraile," situated on the west side of the highest

peak, to the Ixtaccihuatl, rising at several points into irregular peaks. This ridge

is not a stream of lava from the present crater, but a dike of ancient volcanic

rock (gray stone), upheaved by the later action of the volcano. About 400 feet

above the rancho, or at nearly 13,200 feet of absolute height, the last stunted

pine-trees are seen, and this may be assumed as the limit of vegetation ; some Aviry

grass, only, groAving in bunches, is found for a short distance higher up. During

the summer months, or, more properly, the rainy season, the suoav often extends

on the north and Avest side of the volcano doAvn to this limit, or even loAver, as Ave

experienced during the latter part of June, haA'ing been for three days enveloped

in a dense fall of snoAv, at the Rancho Tlamacas, AA'hicli covered the ground nearly

twelve inches deep, although much of it melted immediately. This snoAv-storm

extended at least a thousand feet further doAvn, terminating at a heiglit of from

11,700 to 11,800 feet.

The limit of perpetual snoAv is about 1000 feet higher than the limit of vegeta-

tion, or, on the north and northAvest side of the mountain, 14,200 feet. On tlic

south and southeast side it is mucli higher, and from bcloAV there can be traced

black lines, Avhich are in reality la\a-strcams, up to the edge of the crater (17,200
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feet). The snow extends much lower down during the summer (from June to Sep-
tember) than during the winter months (from October until May). This is caused
by the supply of moisture from the clouds, in which the mountain tops are wrapt
almost constantly during the rainy (or summer) season. Snow falls the greater
part of this time, and though the sun is very powerful, it rarely breaks through the
clouds. The snow, melted by the heat, is replaced almost immediately by a fresh
fall, whilst in winter, when the sky is generally clear, the accumulated snow is

melted to a great extent by the direct rays of the sun.

Eeforo reaching the limit of perpetual snow, there appears a layer of transparent

ice beneath the upper strata of black sand. I observed the first traces of this ice at

a height of 14,000 feet. I could not ascertain its average thickness, although this

is evidently considerable. The sand lies from two to four feet deep above it. In
an attempt to ascend the peak of Orizaba, in September, 1856, I also noticed, near

the limit of perpetual snow, a layer of similar ice beneath the first stratum of sand.

This seems to prove that, at the time when the last eruption occurred, the snow
extended as low or lower down than the ice does at present. The ejected sand,

still warm when it reached the ground, woidd melt the surface of the snow, and

the water, thus produced, penetrating into the lower layers of snow, would freeze

again, changing the strata with which it is mixed into a kind of glacier ice.

This ice, protected from the solar heat by the covering of sand, is not liable to

thaw, and that part of the rain or melted snow, which filters every year through

the layer of sand, freezes as soon as it comes in contact with the stratum of ice,

thus increasing its bulk; and, as at this height the mean temperature of the year

is below the freezing point, it is not probable that it woidd ever melt again.

A deep gully or ravine, the head of which is about 16,000 feet above the level of

the sea, issues from between the highest or western peak and the " Pico del fraile.''

It runs for some distance in a N. N. E. direction, turning afterwards more to the

east. This gully exposes the strata as they were deposited just on the foot of the

volcanic cone by many successive eruptions. Tlie lower beds are of a light

brownish-red or of a yellowish-white color, and consist of pumice and scorite, while

the last six layers are alternately pumice and black sand. From this it would

appear that the vast mantle of black sand, which covers the cone as well as the

slopes of the mountain for many miles, is the product of the last efforts of the

expiring volcano.'

After leaving the " Rancho Tlamacas" it is still possible to ride for a considerable

distance on horseback, and travellers generally dismount and leave their horses only

a few hundred yards below the limit of perpetual snow. The animals can, of

course, only make slow progress in ascending the steep slopes of the mountain, as

they are obliged to walk in deep sand, affording no secure footing, and often slide

back as much as they advance; but the traveller, in riding, saves his strength mean-

while for the toil of ascending the last 3500 feet.

It is always best to get upon the snow as soon as possible after leaving the horses,

because this affords a inuch better footing tlian the loose sand. The eyes should

' This passage was copied from one of Prof Monross' notes.
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now be protected by colored glasses or by a green veil. In consequence of

neglecting this precaution wlien I attempted to reach the crater of the peak of

Orizaba in September, 1856, 1 suffered severely for several days with snow blindness.

It is well to send four or five of the Indians ahead that they may tread steps into

the snow, or where the surface is hard, cut them in with a hatchet. By means of

these steps the ascent is rendered at once safe, easy and short, as, the average slope

being about 30°, about one foot is gained in height for every two feet of distance. I

found ice spurs and long iron-pointed sticks or boat-hooks entirely unnecessary,

only encumbering the traveller, and followed, in my second and tliird ascent of this

volcano, the example of the Indians, who use nothing but a common rude walking-

stick, notwithstanding that each one carries a load of from twenty-five to fifty

pounds on his back. I did not pass or see a single dangerous spot, and consider

myself very fortunate in not encountering any of those places, where " one slip of

the foot or a single false step would precipitate the wanderer into the fearful abyss

whicli yawns beneath him," sucli as some travellers, who ascended the mountain a

short time before I did, found on their road, although it must have coincided nearly

with the one I took. On the peak of Orizaba, however, and also on the Ixtacci-

huatl, I have seen crevices in the snow which might well prove fatal to the careless

mountaineer.

A very unpleasant sensation is experienced in approaching the summit of a

high mountain, in consequence of the difficulty of breathing during tlie ascent.

It is not felt as much while walking as during the intervals of rest, which become

necessary every fifteen or twenty minutes, and is so much like choking, that the

traveller is sometimes impelled to tear the veil from his face and to throw off his

neckcloth to obtain air.

But, although I have been five times on heights exceeding tliat of Mont Blanc

—

between 16,400 and 17,400 English feet, and generally accompanied by eight or

more persons, I have never seen an instance of blood rushing from tlie nose, mouth

and ears, as observed by many travellers ; and my opinion is, that whenever it

occurs, the cause of it is more the exertion than the rarefied air. Neither have I

ever experienced the painful sensation in the limbs, often mentioned, and ascribed

to the relaxation of atmospheric pressure upon the joints.

The slope of the snow-covered part of the volcano on its east and north side is

very uniform, and the surface is only slightly undulating, so that it approaches the

form of a regular cone. When half way up, the sulphurous odor with which the

air above is impregnated is sensibly perceived.

On reaching the crater the snow-mantle breaks off abruptly, showing that here

(on the north side) its thickness does not exceed five, at many places scai'cely three,

feet. The sides of the crater at the place where it is entered, fall off with an incli-

nation of about 40° for the first hundred feet. The steep slopes are covered with

black volcanic sand of the same nature as that which covers the surface at the foot of

the cone. Above the sand project huge rocks of a very compact, dark gray or

black lava, most of which present a rounded surface, except where they have been

split after their formation. Thirty-two feet (perpendicularly) below the point where
the crater is entered, is an overhanging rock, against which the Indians, who carry
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the sulphur, have placed a few boards. This place is called by them "la cueva"
(the cave), and it affords a little protection, at least, against the piercing winds and
the snow. Here I slept two nights, in January and February, 1 857, on one of these

the thermometer going down as low as — 11°.8 C. (February 9, at 4 o'clock A. M.).

About thirty feet below " la cueva" is placed a rudely-constructed capstan of

wood, by means of which the sulphur is raised. It is also used in lowering persons

down the vertical part of the crater, which has here the least height, but which
still amounts to about 250 feet. From this point there is a magnificent view of the

crater, the southern and western walls of which indicate, by their shelved or terraced

form, that the lava must have accumulated in successive thick and irregular beds.

Fig. 2.

Pico Mayor.

.i,-.;.:y:-;\i.":,-*.*aji»'''-t,i,^_- ^,- --

Beds' of ^ Bottom^ «, £ed» of
Jjiirei, k crater t. JJava

SECTION OF CRATER FROM EAST TO WEST.

The accompanying sections of the crater and the upper part of the cone may,

perhaps, serve to illustrate its general structure. The nucleus of the cone is

composed of compact lava, which, at least in the upper parts, is arranged in nearly

vertical beds. This has little or nothing of the light, spongy or scoriaccous

character of that seen in some volcanoes ; as, for instance, in the modern crater of

Jorullo (according to Prof. INIonross), but is hard and very heavy, mostly of a dark-

red, or bluish-black color. These beds nowhere show a basaltic or columnar

structure. The nucleus of the cone is covered by a thick mantle of sand, scoria,

and pumice, where it is not too precipitous.

In descending into the crater, the traveller is usually preceded by an Indian, and

there is some danger of being hurt by the stones which are constantly falling from

above him. The action of the frost is doubtless a principal agent in detaching

these stones. The sun shining on the snow which covers the edge of the crater,

and the shelves or narrow terraces, melts a part of it, the water penetrates mto

the minute crevices of the rocks, where it freezes again, and, expanding while it

changes into ice, has an effect .similar to that of gunpowder.

One of the guides, who had been many times in the crater, asserted that the

bottom of it rises six feet annually by the accumulation of the detached stones.

This is certainly an exaggeration; nevertheless, the amount of rise is considerable,

since at least ten stones fall per hour, of more than two feet diameter, or certainly

more than 2000 cubic feet in a day (probably double this quantity). If now wc
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assume tlie diameter of the bottom of the crater, including the debris on which many

of the falling stones remain—(the horizontal part of the bottom has a diameter of

only 750 feet)—to be 1200 feet, the surface will be 1,130,000 square feet, and the

quantity of stones falling annually at the rate of 2000 cubic feet for a day, amounts

to 730,000 cubic feet, so that, if the bottom was covered uniformly, it Avould rise about

0.65 of a foot in a year. But as the stones do not reach the middle, the sides or

debris must increase considerably more rapidly. This would indicate that the crater

must fill up, and the height of the cone sensibly decrease within a thousand years

if the volcano should remain inactive. The diminution of depth will, however,

be less and less every year, in proportion as the upper part of the crater expands

and the depth diminishes. (Figs. 3 and 4 exhibit a section and plan of the summit
)

Fig. 3.

SECTION THROUGH A— 3.

Fig. 4.

SUM M IT AN D CRATER OF POPOCATEPLTL

Scale — ranooo.

Besides stones of smaller sizes a large quantity of sand is continually falling

which tends to fill up the empty spaces left between the larger stones. It is set

in motion by the wind, which generally blows very fresh on the summit, and by

fixlling stones. Very little is required to disturb the sand, as it is deposited on the

steep walls of the crater.

After being detached from the rope, and while continuing the descent of the

talus, we were several times compelled to take refuge from the felling stones

behind a large boulder or a vertical wall. In January and February the debris

was nearly clear of snow, but in June we found it covered with a thick layer, the

surface of which was so hard that we were obliged to cut steps in it with a
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hatchet by which to descend. Our guide, whilst engaged in this work, at one
time lost his footing, and slid down about thirty paces before he succeeded in

stopping himself.

The horizontal part of the bottom of the crater is covered with snow, above
the surface of which rise only a few large boulders. In February, I noticed on the

northeast side, at a place where the snow was wanting, some water of a bluish-

white color and a sour taste. In June this water had disappeared, and the surfece

was covered uniformly with snow, except in the vicinity of the chimneys, called

by the guides " respiradores." These exhibit the last, feeble evidence of the former

activity of the volcano, but its main throat has been so effectually choked up by

the rubbish, which has fallen into it, that at the lowest and central part of the

bottom no vapors issue. The present vents are a little way up the slope, and
from the two largest of these, one on the east, the other on the south side, rise

\olumes of vapor which extend to the edge of the crater, and sometimes in clear,

calm weather are seen above it. The noise of these jets may be heard at the top

of the crater, where it sounds much like the roaring of the wind, which may
have given rise to the belief common among the Indians, that a passage exists

between the crater and the surface of the cone near the top of "Pico del fraile,"

through which the wind whistles. At the " respiradores" the steam issues from

the crevices between the stones, which, as Avell as the sand in their vicinity, are

covered with crystalline sulphur.

The principal vent on the south side is about thirty feet in diameter, and {ill(>d

up with stones of all sizes, which are entirely encrusted with sulphur, and decom-

posed by its action to such a degree, that small pieces of them may be crumbled to

powder between the fingers. The large vent to the east does not cover so much

ground, but the steam issues under a higher pressure ; stones of eight or nine

inches in diameter, when cast upon one of the crevices, through which the vapor

escapes, are thrown back with such force as to fall to the ground several feet from

the opening. When we removed one of the larger stones from the vent, by the aid

of a long pole, sand, small stones, and sulphur, which had been covered by it, were

thrown up more than ten feet into the air. We tried also to measure the tempe-

rature of the vapor issuing from the "respiradores," but the thermometer being

graduated only to 160° F., burst from the heat, which exceeded this temperature.

There is not much sulphur seen in the crater except near the vents, where it is

precipitated from the vapor and deposited on the rocks and the ground. This may

be accounted for by the fact that the falling stones and the debris, which is con-

stantly renewing the surface of the bottom of the crater, must certainly cover any

old beds of sulphur which may exist. The vapor which escapes consists of steam,

highly charged with sulphur in the form of sulphuretted hydrogen and of free

sulphur in vapor. Very little sulphurous acid issues, although this acid as well as

sulphuric is found in the air of the crater, as is proved by the sour taste of the

icicles and by incrustations of sulphate of lime on some of the rocks. As already

mentioned, the air not only in the crater, but outside half way down the cone, is

impregnated with sulphur, proving that a very large quantity of it is discharged.

At the time of our explorations, in June, there was a cloud resting on the top
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of tlie mountain while Ave were at the bottom of the crater. The combined effect

of this and the vapor on the light was very interesting. While standing near the

chimneys, we noticed that every light object was tinged with a reddish color;

patches of snow appeared of a pink hue ; a white pocket handkerchief was of a

light rose-color, and the gold of a watch-case resembled copper.

The last part of the ascent of the volcano, from the snow line to the crater, is

generally accomplished in four hours and a half; the vertical height of this part of

the cone is 3300 feet, and therefore only a little over tAVclve feet in height is gained

in one minute. The same distance is descended in an hour or an hour and a half.

The horses were left at an elevation of 14,000 feet, and the edge of the crater,

where we descended into it, is 17,300 feet above the sea.

The lower part of the Ixtaccihuatl has a more cheerful appearance than the

corresponding parts of the Popocatepetl. The soil, less covered with volcanic

sand, is more favorable to vegetation ; while nothing but pine-trees are seen on

the slopes of the "smoking mountain" (the meaning of the Aztec word "Popoca-

tepetl"), the spurs of the Ixtaccihuatl (Aztec for " white woman") are covered to a

considerable height with a variety of flowers and trees of luxuriant foliage. Never-

theless, this mountain is also entirely of volcanic formation, and its upper parts are

nearly as much covered with volcanic sand as the Popocatepetl, which probably

has been thrown thus far by the latter volcano, since the entire ridge which connects

the two mountains is covered with the same material, and their distance does not

exceed ten miles. Many persons are of opinion that there has formerly been a

crater between the highest and the northern peak of the Ixtaccihuatl, the walls of

which are now broken down and have filled up the cavity. The appearance of the

northern side favors this hypothesis, I regret much that I had not an opportunity

of approaching the north and cast sides of this mountain near enough to decide

whether the beds of dark-colored rock seen there are streams of lava or upheaved

ancient volcanic rock. The south and west sides, which I explored, are of graystonc

formation. Passing a perpendicular wall of this material a little below the line

of perpetual snow, I noticed, near some crevices in the rock, yellow spots, having

exactly the appearance of crystalline sulphur; the spots were, however, so high up

the wall that I could not reach them. If the Ixtaccihuatl has ever been an active

volcano, a much longer time must certainly have elapsed since its last eruption than

since that of the Popocatepetl.

The ascent of the Ixtaccihuatl offers much greater difficulties than that of

"Popocatepetl," on account of its steep sides and deep fissures in the snow, which

arc sometimes concealed by a thin crust, and in that case they become very dan-

gerous to the explorer. I doubt, indeed, whether the highest point of this moun-

tain has ever been reached, although I am convinced that it might be attained-by

parties properly prepared. The last point which I reached (in February, 1857)

was 600 feet vertically below the highest peak. To this I ascended without

much exertion, following for the greater part of the way a ridge of boulders on

the north side of the deep ravine, wliich, starting near the top, on the west side of

the mountain, extends in a westerly direction and loses itself in the plain of

Amecameca.
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The enormous size of the boulders on the western slope of this mountain must
always attract the attention of the traveller. Many of the blocks are from twenty,
five to thirty feet in diameter, not rounded, like those on Popocatepetl, but having
plane feces and angular edges. They are sometimes isolated, but more generally
in ridges running down the slopes of the mountain, and commencing often fer
above the line of perpetual snow.





HYTSOMETRICAL DETEEMINATIONS,

BAROMETRICAL AND TRIGONOMETRICAL MEASUREMENTS OF HEIGHTS.

Determinations of the heights, derived from one or even from several barome-

trical observations, are liable to a considerable error, if they are continued only for a

few hours at the upper station, and if the lower station is very distant ; but for a

sojourn of several days at a height of nearly 18,000 English feet above the sea

—

though within the tropics—preparations on an extensive scale become so neces-

sary, that I could not think of adopting this plan, although it would have been

very interesting in many respects.

I concluded, therefore, to make a series of barometrical observations extendinof

over several days, at the highest convenient point; to determine the elevations of

the different peaks above this point trigonometrically; and to observe barometers

at the highest points to Avhich I might ascend, so that the two measurements would

check each other.

For the lower station I took the city of Mexico as the nearest place of known
altitude, at which I could obtain corresponding observations. The most convenient

places I found for trigonometrical stations were; on the base of the cone of the

Popocatepetl; the "Rancho Tlamacas," which is 5000 feet below the highest peak,

and a little more than 5000 feet above the city of Mexico; and on the base of the

Ixtaccihuatl, a small plain, 11,600 English feet above the sea. At the two latter

stations a French syphon-barometer was employed, and before and afterwards com-

pared with two barometers, which were observed simultaneously in Mexico.

This barometer could not be used at much greater heights than those of the

trigonometrical stations, and several other French and English syphon-barometers

which were at that time at my disposal were also rendered useless at these great

elevations: the mercury in the long arm retreating into the brass tube, or below

the limit of the scale; and in the short arm rising above the divisions. Besides this,

it was very difficult to transport long glass tubes, filled with mercury, over such

rough ground as the upper part of these mountains presents. I took, therefore,

two barometer tubes of large diameter, and cut them off, one to the length of 500

and the other to 440 millimetres. The open end was then heated under the blow-

pipe, and the aperture reduced to so small a size that it could be easily closed

air-tight by the point of the finger; to each of the tubes a scale of dry cedar-

wood was attached, on which minute divisions miglit be read without difficulty,
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and which extended over the entire length of the tube. In addition to the empty

tubes and the scales, I carried with me two small wooden vessels or cisterns each

of two inches diameter, and two inches deep, together with a quantity of mercury.

On arriving at the point to be measured, the two cisterns were filled to the depth

of an inch and a half, and the tubes entirely, with pure mercury; care being taken

to expel the small bubbles of air by slight sliaking. The aperture of each tube was

then closed with the finger, and the whole inverted with the open end below the

surface of the mercury in the cistern. After the mercury had settled in the tube,

the scale was read at the top, and also at the level of the quicksilver in the cistern.

The difference of these readings gave the length of the mercurial column. This

should be reduced for temperature, on account of the expansion of mercury and

the wood, but the correction, arising from the latter, was neglected, being very

small. At the trigonometrical station on the Ixtaccihuatl, at a temperature of

+ 9°.6 C, the longer of the tubes was found to agree perfectly with the syphon-

barometer. In Tlamacas the difference scarcely exceeded 0"'°.2, showing that the

result, obtained by this simple barometer, has claims to a considerable degree of

accuracy.

The instrument used for measuring the vertical angles, and for the triangulation,

was made by Ertel, of Munich. It had a repeating circle, which could be mounted

vertically for measuring altitudes, or horizontally for azimuths; and by means of four

verniers it read to 10". When the circle was in a horizontal position it carried a

telescope with broken axis; for observations of altitudes an extra telescope had to

be attached as well as a level, and so many adjustments were required, that

much time was consumed in mounting it vertically. The instrument belonged to

the Mining School, in Mexico, and was kindly lent to me by that institution. It

had been treated rather roughly before, and, owing to this as well as to its compli-

cated construction, it required great care and much patience in using it. The

readings when the telescope had been moved from the left to the right, or from

above downwards, were always different from the readings when it had been moved

from the right to the left, or from below upwards. This difference, sometimes

amounting to more than two minutes, was the principal cause of the want of agree-

ment among the single measurements, and I have on this account given them,

in full detail. The observations were, however, so arranged, that all constant

errors, which miglit arise from torsion, or from tension, and collimation, were

eliminated.

The standard used in measuring the base-line was a brass scale, the length of

which was determined in Mexico, and found to be 622 millimetres, at a tempe-

rature of +15° C. AYith the aid of this standard the length of a rod used in

measuring the base-line was accurately determined. The direction of the line

was carefully marked by a thin rope, stretched, and at several places supported,

so as to form very nearly a straight line. Besides the wooden rod, a steel-tape of

ten metres length was used, and the two measurements of the base, obtained with

these instruments, agreed in both cases within 0.06 of a metre.

Corresponding barometrical observations were made in Mexico by Mr. Diaz-

Covarrubias, at a temporary observatory near the gate "San Lazaro," and by Mv.
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Poole, at the Hotel Iturbide. The barometer of Mr. Diaz-Covarrubias stood
0"'".20 lower than the instrument I used, and a correction for this has been taken
into account in the computation of the observations. Mr. Poole's barometer and
my own agreed perfectly. I give his observations, which he kindly communicated
to me, in the following pages, together with my own. The observations of Mr.
Diaz-Covarrubias I am not able to give at present.

The direction of the wind is not given, as it is difficult to determine its true

course with any accuracy among the mountains, where it follows the direction of

the valleys and ravines. Generally the weather is nearly calm in the mornings,

and at two o'clock P. M. a fresh easterly wind sets in, which continues to blow

until seven or eight o'clock P. M., when it becomes calm again. The atmosphere

during the observations was mostly clear, and is always nearly so from November
till May, except when northerly winds blow.
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OBSERVATIONS OF BAROMETER AND TEMPERATURE.

City of Mexico.—Barometer 55.5 English feet above the ground. Observer W. Poole.

1S57.
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Town of Amecameca, Public Square [Plaza].—Barometer 2 feet above the ground. Observer A. Sonntao.

1857.
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Foot of the Ixtaccihuatl. Trigonometrical Station B.—The barometer 2 feet above the ground.

1807.
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OBSERVATIONS OF HORIZONTAL AND VERTICAL ANGLES.

All observations of altitudes and horizontal angles, except the measurement of

the elevation of the highest peak above the edge of the crater, were made with the

instrument of Ertel, before described. One division of the level of this instrument

corresponds to three seconds.

For the determination of the elevation of the highest peak of " Popocatepetl"

above the crater, a small theodolite, belonging to the set of Smithsonian magnetic

instruments, was used. It had a vertical circle reading to single minutes.

OBSERVATIONS OF VERTICAL ANGLES.

Rancho Tlamacas, January 23, 1857.—Ertel's altitude and azimuth instrument.

Station A.
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Station A—Continued.
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Station B.
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OBSERVATIONS OF HORIZONTAL ANGLES.

Rancho Tlamacas, January 24, 1S57.-—Ertel's altitude and azimutb instrument.

Station A. |
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OBSERVATIONS OP VERTICAL ANGLES.

Plain on the Ixtaccihuatl, February 4, 1857.—Ertel's altitude and azimuth instrument.

Station A.
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Station B.'
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OBSERVATIONS OP HORIZONTAL ANGLES.
Plain ON THE IxTACciHUATL, February 4 IS^i? _V,.fnr= „i*-. ^ i • , .

, )

^'-"ruary t, lao/.—j^itel s altitude and azimuth instrument.
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Station A.

Object.

Station B.

Circle readings.

IxtaccihuatI,

Highest peak.

IxtaccihuatI,

South peak.

Popocatepetl,

West peak.

49° 22' 60'

50

75
60

49 23 10

15

10

113 12 40
25
30
5

113 12 40
30
40
10

130 37 50

50
45
45

197 55 20

25
5

10

197 55 40
35
15

30

23' 35"

30
40
40

22 45
30
55
35

12 45
40
45
20

12 35
25
35
10

37 50
40
70
45

20
20

10

55 50
40

30
35

55

23' 30"

20
40
30

22 50
40
65
60

12 45

50

70
30

12 20
10
25

11 50

37 60
60
65
40

55 55
50
30
40

55 60
55
40
55

23' 10"

5

25
25

23 30
45
45
40

12 35
30
05
25

11 70
50

60
50

37 70

60
75

50

55 70
60
40
60

55 50
40
25
35

Station B.

Object.

Station A.

Popocatepetl,

West peak.

Circle readings.

91° 14' 10"

5

20
5

91 14 20
5

20
5

3 10

20
15

60

14' 20"

15
30
20

14 20
10

25
10

3 5

15
5

14' 5"

20
30
15

13 50

50
60
40

3 35
35
50
40

13' 60"

50

70
60

13 50
40
45
50

3

10
30
10

Means.

49° 23' 1".2

23 36.2

23 30.0

23 16.2

49 23 8.8

22 41.2

22 53.8

23 40.0

113

113

12 25.0

12 37.5

12 48.8

12 38.8

12 30.0

12 26.2

12 11.2

57.5

49° 23' 13".4

11

130

197

197

37 47.5

37 51.2

37 56.2

38 3.8

113 12 26.8

130 37 54.7

55 15
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Station B—Continued.
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COMPUTATION OF HEIGHTS.

Popocatepetl.—Only a few of the barometrical observations in the city of
Mexico were made at exactly the same time as the observations at Tlamacas, and
at the trigonometrical station of the Ixtaccihuatl. For this reason all barometer
readings made on the same day have been reduced to the mean height of the
mercurial column at the freezing point for that day, and the diiferenccs of level
deduced from the means of the observations thus corrected. The reduction was
made by means of the following tables.

CORRECTION TO BK APPLIED TO THE HOURLY READINGS TO REDUCE THEM TO THE MEAN HEIGHT
OP THE BAROMETER DURING THE DAY, FROM JANUARY 20 TO FEBRUARY 10.

Hour.
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CORRECTION OP HOURLY OBSERVATIONS, CORRESPONDING TO A HEIGHT OF 11,600 TO 12,800

ENGLISH FEET.

Hour.
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observed at station B, to those of station A, is + 26.42 feet. This correction
applied, the results are

—

From observations

—

At station A .

At station B .

Mean .

Correction'

Height above station A

HEIGHTS ABOVE STATION A.

Western peak.

4985.05

83.34

Eastern peak.

4387.07

87.32

Pico del Fraile.

3766.43

65.70

4984.20

+7.07

4991.27

4387.20

+ 6.78

4393.98

3706.06

+ 5.78

377L84

HEIGHTS ABOVE THE LEVEL OP THE MEXICAN GULF.

Popocatepetl, Highest (Western) peak . . . 17783.7 English feet.

Eastern peak

Pico de Fraile

17186.4

16564.2

The highest peak is, according to this triaugulation, 33.9 feet lower than it was
found from the barometrical measurement at the cave in the crater, but the smaller

value is probably the more accurate, and has been adopted. These heights, as

also those of the Ixtaccihuatl, differ several feet from those found by a first com-
putation, and communicated by me to Baron von Mullei" and M. Leverrier, who
published them in Dr. Petermann's " Geographische Mittheilungen," and other

periodicals. The difference was caused by an error in the former reduction of the

base line to the horizon, and some other accidental error.

Ixtaccihuatl.—The height of the trigonometrical station B on the foot of the

Ixtaccihuatl was found to be 4124.4 feet above the city of Mexico, or

—

Station B, above the Mexican gulf .... 11597.2 Eng. feet.

The reduction of station A to station B was found to be 23.68 feet. This gives

the elevations of the three points, of which the altitudes have been observed, as

follows :

—

From observations

—

At station A .

At station B .

Means

Correction

Height above station B

HEIGHTS above STATION B.

Highest peak.

5470.88

68.85

5469.86

+9.82

5479.68

South peak.

5049.25

49.49

5049.37

+11.30

5060.67

Popocatepetl.

6089.13

6103.41

6096.27

+ 63.50

6159.77

HEIGHT ABOVE THE LEVEL OF THE MEXICAN GULF.

Ixtaccihuatl, Highest peak
" South peak .

Popocatepetl, West peak .

17076.9 English feet.

16657.9 " "

17757.0 "

• This correction includes the effect of curvature, terrestrial refraction, and the height of the instrument

above the ground.
' Baron von Miiller has, by mistake, given the height of the E;istcrn peak [Espinazo del diablo] for

that of the Western or highest peak [Pico mayor].
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This makes the Popocatepetl 26.7 feet lower than the determination at Tlamacas,

a quantity witliin the limits of error, to which the last determination is liable, as

the two lines, drawn from the Popocatepetl to the ends of the base line A B on the

foot of the Ixtaccihuatl, form an angle of only 16' 23" with each other.

Miscellaneous Heights.—The barometrical observations at Amecameca give

—

Amecameca (plaza) above the city of Mexico . . 709.0 Eng. feet.

" above the Mexican gulf .... 8181.8 "

The observations at Sacremonte, if compared with those made at Amecameca on

the same day, after applying the correction for the hours of observation, give

—

Sacremonte, above Amecameca ..... 420.6 Eng. feet.

" above the Mexican gulf .... 8602.4 "

The lowest depression in the ridge, connecting the Popocatepetl and Ixtaccihuatl,

which is identical with the highest point of the road from Puebla to Amecameca,

was found to be 12,118 English feet above the sea.

The junction of the roads from Puebla and Tlamacas to Amecameca is 11,485

English feet above the level of the sea, and the absolute height of a cascade on the

Ixtaccihuatl, where ice remains all the year, Avas found to be 12,788 Eng. feet.

The height of Cerro Tlamacas is . . . . 13,359 "

Vegetation does not extend within 200 feet of the top of this mountain.

The heights of a considerable number of points on the western slope of the

mountain ridge have been determined for the purpose of constructing a map. The
method employed consisted generally in taking bearings from the point itself to

two known objects, one of these was always Sacremonte, near Amecameca, which

is very prominent, the other, either the Ixtaccihuatl or the Popocatepetl. The

position of the point was thus fixed. Afterwards the small theodolite w'as mounted

on Sacremonte, and tlie altitudes of the different points determined, which were

easily recognized by the bearings, formerly taken from them to Sacremonte. The
heights, obtained by this method, are sufficiently accurate for the purpose for

which they were intended.

To render comparisons with other determinations of the principal heights more

convenient, the results have been changed into metres and collected in the follow

IXTACCIHDATL.

Highest peak 5204 ".O

South peak 5077.2

Trigonometrical station B 3534.8

Highest point reached 5010.9

Trigonometrical station at Tlamacas 3899.2

Amecameca (plaza) ..... 2493.8

Mexico City (plaza) ..... 2277.7

This height of Mexico is sixty metres different from the height determined by

Messrs. Truqui and Craveri (Petermann's Geogr. Mittheilungen, 1856, page 360).

The difference seems to be caused by an extremely low period of the barometer in

ing table:

—
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Vera Cruz during the time in March, when Mr. Craveri was observing. He gives as

the mean height of the barometer TSQ-^'MG at the temperature 24°. 79. If we sup-

pose this to be Centigrade, the mean height, reduced to the freezing point, would
be 756'°'".12, or reduced to the level of the sea, 757'"".12 (the barometer being 11".5

above the sea). But the mean height of the barometer in March is, in the northern

tropics, above the annual mean, which is at Vera Cruz (reduced to the level of the

sea and to the freezing point) 760""".5, according to the observation of Dr. Berendt,

which have been continued for nearly three years. If Ave suppose (as is the case in

Havana) the mean height of the barometer in March to be 0°"".7 above the mean of

the year, this height would become 761°'".2, or i'^'^.OS higher than that M. Craveri

observed; this would make the city of Mexico 46.3 metres higher, and come

within 14 metres of Humboldt's determination and my own.

GEOGRAPHICAL POSITIONS.

At the Rancho Tlamacas I made several sets of circum-meridian observations of

the sun for determining the latitude, and also observations of equal altitudes in

the forenoon and afternoon for obtaining the local time; as I had only one pocket

chronometer, the rate of which was rather irregular in consequence of being trans-

ported on horseback, the last observations are of no value for the determinationr of

the difference of longitude between the Popocatepetl and the city of Mexico. I

have, therefore, given the longitudes of the different points, as deduced from the

triangulation, upon the western or highest peak of the Popocatepetl. The observa-

tions were made with the instrument of Ertel, the circle being mounted vertically.

The latitude from two sets of circum-meridian observations of the sun, was

found to be for

—

Rancho Tlamacas, trig, station A. 19° 3' 0".0 N.

The co-ordinates of the principal points of the Popocatepetl, taking station A as

zero point and supposing X positive when west, F when north of A, were found

to be for

—

Western peak. • Eastern peak. Pico del FraUe.

X— 603 feet. — 29SG feet. + 945 feet.

r 13193 " —12152 « -10G21 "

From the first two sets of co-ordinates, combined with the difference of height of

the eastern and western peak (597.3 feet), was computed the—

Upper diameter of the crater .... 2668 Eng. feet.

Direction of this diameter S. 66°- 24' W. (true).

The diameter of the level part of the bottom of the crater, running from north

to south, was estimated by pacing to be 750 feet.

The co-ordinates of the principal points determined at the trigonometrical station

on the Ixtaccihuatl, referred to station B as zero point, are—

IXTACC.HUATL.
PorOCATEPETL.

Highest peak. South peak. Western peak.

Y-16643 feet. -19425 feet. -22123 feet.

Y+ 5322 " + 10" " —49254

11
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Or, if all co-ordinates are referred to the western peak of the Popocatepetl as

zero point, the results are as follows:

—



/

MISCELLANEOUS NOTES.

In ascending from the low-lands, which are elevated but little above the level of the sea, into the

higher mountainous regions, the interval between two successive respirations decreases in proportion as the

air becomes more rarefied. This fact may be accounted for by assuming that the lungs always require

nearly the same quantity of air in weight, and this quantity increases in volume in the same ratio, as the

density of the air decreases, but we cannot draw a larger volume of air in a single breath on a high moun-

tain than at the level of the sea.

In Mexico, near the level of the sea, I found that I breathed from twenty-two to twenty-three times in

a minute (the barometer standing at 760 millimetres or 30 inches), while in the city of Mexico, with the

barometer at 588 millimetres or 22.5 inches, the number of respirations in a minute was increased from

twenty-seven to thirty; at the Kancho Tlamacas the barometer at 484 millimetres, the number was from

thirty-three to thirty-sis, and at the crater of the Popocatepetl with the barometer at 406 millimetres, the

respirations were from forty to forty-four.

Another series of observations of a similar character relative to the frequency of the pulse, gave the

following results: Near the level of the sea I counted from sixty-four to seventy-four; at a height of 7500

English feet above the sea from seventy-five to eighty-four; at 12,800 English feet elevation from eighty-

six to ninety-four, and at the crater of the Popocatepetl, 17,300 feet above the level of the sea, from ninety-

six to one hundred pulsations in a minute.

The observations on the frequency of respiration and on the pulsations, wore made only when I felt

perfectly well, and was not in the slightest degree excited; generally after several hours' rest, and in the

crater of the Popocatepetl early in the morning, before rising, after I had been sleeping ten hours or

more. Persons who are accustomed to live in low countries, experience considerable inconvcuienco for

some time after their arrival on the high plateau, in consequence of this acceleration of respiration, which

is particularly felt at every exertion, for instance in walking up hill, or only up stairs, in raising heavy

weights, etc.; but after they have lived for several months at these elevations, their breathing and pulsa-

tions again become slower. The natives of the high table-lands probably do not breathe any faster or

have more frequent beats of the pulse than the natives of the countries near the coast, owing perhaps to

an increased capacity of the lungs.

Similar observations have also been made on diflferent animals, particularly on horses and dogs, which

had been imported from the low countries. Race horses and gray hounds for instance, brought over

from the United States and England, have not the same speed on the high plains of Mexico as in their

native country. This, however, does not affect the fieetness of their offspring, if born and raised on the

high lands.

At an elevation of more than 11,000 feet, a person in a good state of health never perspires, not even

after great exertions; and in an artificially increased temperature, only a feverish heat is experienced. Even

at the height of the city of Mexico, anything more than a slight perspiration is rarely felt. It has been

before stated, that I never observed a case of bleeding of the nose, whilst ascending very high mountains,

but generally headache, accompanied by a painful sensation in the eyes, which swell out considerably, is

felt. The odor of sulphur, besides the rarefied air, is one of the principal causes of this pain, as it is

much more severe at the bottom of the crater of the Popocatepetl than near its edge or outside.

During the rainy season, from June to September, the tops of the higher mountains are rarely seen,

as they arc almost constantly enveloped in clouds or fog, produced by the contact of the warm air (at

this season, nearly saturated with humidity) with the cold, partially suow-eovcrcd surface of the mouu-
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tains. The cbillod air is not able to contain the same quantity of aqueous vapor, and part of it becomes

visible as foo- or snow. From June 18 to 22, 1857, I was delayed at the Eancho Tlamacas on the foot of

the Popocatepetl, at an elevation of 12,800 feet, for three days, the fog being so dense that we could

scarcely see at twenty yards distance; an image of the camp-fire, at night time, being reflected from it.

It snowed continually, while the thermometer during the day was about two degrees F. above, and at

night as much below the freezing point.

During the dry season, from October till May, the atmosphere of the high-lands is always clear, except

when northerly winds blow; but generally about nine or ten o'clock in the mornings, mist begins to form

around the highest mountain peaks and accumulates rapidly, so that at eleven o'clock those parts of the

mountains, which are elevated more than 13,000 feet, are entirely wrapped in clouds. Small floating

clouds, which form sometimes in the vicinity, in calm weather generally unite with the larger masses which

envelope the peaks. In the afternoon these clouds sink lower down, and the upper snow-covered part

becomes visible again above them a short time before sunset. At this time they appear most beautiful,

tinged with a rosy, or sometimes of a reddish golden color, but immediately after sunset these brilliant tints

change into a dull lead color (bluish gray), and the clouds entirely disperse about this time, only occa-

sionally a light mist being noted in the valleys and on the meadows during the evening. There are, how-

ever, "times, particularly in January and February, when not a cloud is seen near the mountains for two or

three days in succession.

The cumulus-clouds never extend much above the highest mountain-peaks, and their greatest height pro-

bably does not exceed 20,000 English feet. At greater elevations cirrus-clouds only are observed, which

appear here of a purer white color than when they are seen from the low-lands. This lighter appearance

is probably caused in a great measure by their contrast with the sky, which is here of a darker blue than

near the level of the sea. I had no means of estimating accurately the height of the cirrus-clouds, but

from their size and appearance, which do not diSer sensibly from that which they exhibit near the level

of the sea, as also from their slow motion, it would appear that they were at least from three to five miles

above the station of observation, or from six to eight miles above the level of the sea.

A sensible efiect of the rarefaction of the air on the duration of the twilight is also observed ; twenty

minutes after sunset, stars of the fifth magnitude become visible, and fifteen minutes later the last traces

of twilight disappear on the western horizon. If the air is calm the stars appear in a quiet, planetary

light, and lose very little of their brightness as they approach the horizon. Stars of the sixth magnitude

may be still distinguished at an altitude of five degrees.

I have never observed any striking electrical phenomena in heights above 13,000 feet, and during my

stay on the high plateau of Mexico, thunder and lightning occurred very rarely. On the plains it rained,

during the rainy season, on an average, not more than every third day, and generally only in the afternoon

from three to five o'clock, but at this time the fall was occasionally very heavy. The two last seasons

(1857 and 1858) were, however, considered by the natives as unusually dry. In the higher mountain

ridges (from 10,000 to 13,000 feet elevation) a drizzling rain falls, sometimes for days in succession,

increasing generally in the afternoon.

My observations on the limits of animal life are so restricted as to be of little value.

Several classes of birds, among which I noted the raven, are found near the limits of vegetation

(13,200 feet), and great numbers of parrots were noted on the western slopes of the peak of Orizaba, at

more than 10,000 feet of altitude. Wolves ascend as high, or even higher, than the ravens ; and I have

seen deer 12,000 feet above the level of the sea.
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ON THE

AMERICAN STORM OF DECEMBER 20, 18.30, AND THE EUROPEAN

STORM OF DECEMBER 25, is;',(i.

About twenty years ago, I undertook to investigate the phenomena of a violent

storm which swept over the United States about the 20th of December, 1836, and

the result of my investigations was published in the Transactions of the American

Philosophical Society, vol. vii. pp. 125-163. This storm extended from the Gulf

of Mexico to an unknown distance on the north. The fluctuation of the barometer

increased with the latitude, at least as far as Quebec, the most northern point

from which observations could be obtained. The area covered by the observations

included, therefore, only the southern half of the storm, and the phenomena of the

northern half could only be supplied by conjecture. I, therefore, regarded the

results of this investigation as unsatisflictory; but being unable to obtain observa-

tions from more northern stations, I published the information which I had obtained,

and sought for a more hopeful subject of investigation in the case of some storm

which was wholly embraced within the area of our observations. Such was the

storm of February 4, 1842, with regard to which I fortunately obtained abundant

materials for investigation. In conducting this investigation I adopted some

peculiar methods, which, so far as I have been informed, had never been practised

before. The phenomena of the storm, at intervals of twelve hours, were delineated

on a series of maps of the United States, in such a manner that every important

feature was made to appeal directly to the eye.

Those portions of the map corresponding to places where the sky was unclouded

were colored blue ; those portions where the sky was overcast, but without nun or

snow, were colored brown ; those portions of the country where rain was falling

were colored yellow; and those portions where snow was falling were indicated by

a green color.' The direction of the wind was represented by arrows, and its force

indicated by their length.

The observations of the barometer and thermometer were represeutcd in tlic

following manner: Having determined, as well as I was able, the mean lieiglit of

the barometer at each station, I compared each observation with the mean. I then

drew on the map a line connecting all those places where the barometer, at a given

hour, stood at its mean height. This line was called the line of mean pressure. I

then drew a line connecting all those places where tlie barometer, at the same hour,

1
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stood two-tenths of an inch ahove the mean ; another line connecting all those

places where the barometer stood fonr-tenths of an inch above the mean, etc. A
line was also drawn connecting all those places where the barometer stood two-

tenths of an inch heJow the mean ; another line four-tenths of an inch below the

mean, etc. These lines may be Called lines of equal barometric disturbance.

In like manner a line was drawn connecting all those places where the thermo-

meter stood at its mean height for the given hour and month ; and this was called

the line of mean temperature. Another line was drawn connecting all those places

where the thermometer stood ten degrees above the mean ; and other lines were

drawn connecting those places where the thermometer was twenty degrees above

the mean ; ten degrees below the mean ; twenty degrees below the mean, etc.

These lines may be called lines of equal thermometric disturbance.

This mode of representing the observations of the barometer and thermometer

appears to me the most suitable of any which has yet been proposed, to indicate

the connection between the pressure and temperature of the air on the one hand,

and the direction of the wind and the fall of rain on the other.

The results of the investigation of the storm of February 4, 1842, were entirely

satisfactory to myself, and were published in the Transactions of the American
Philosophical Society, vol. ix. p]x 161-184. Being convinced of the superior

advantages of this new method of investigating the phenomena of storms, I imme-
diately constructed upon the same principle a scries of maps, representing the

progress of the storm of December 20, 1836 ; and I perceived that certain features

of this storm were thus brought out more clearly than I had been able before to

exhibit them; but their publication has hitherto been delayed by the serious

expense attending the preparation of a series of colored maps. As, however, my
paper upon this storm has been commented upon by Messrs. Espy, Hare, and Red-
field, and some conclusions have been drawn from it which appear to me unwar-
ranted, I have thought it important that the maps should be published, with some
accompanying remarks sufficient for their explanation.

Before issuing this reinvestigation of the storm of December 20, 1836, I have
employed every means in my power for obtaining additional observations, and have
met with some success. I have obtained copies of meteorological journals, including

barometric observations, from the following stations, in addition to those employed
in my first investigation :

—

station.



THE AMERICAN STORM OP DECEMBER 20, 1836. 3

synopsis of the results was published in 1840, as a part of my first paper above
referred to. This examination did not favor tlie supposition of any intimate con-
nection between the American storm of December 20th and the European storm
of December 25th

;
nevertheless, the observations were too few in number to indi-

cate all the phenomena of the European storm. During a visit to Europe in 1850
and 1857, 1 improved the opportunity to collect additional observations for Decem-
ber, 18-36, and succeeded in obtaining barometric observations from twenty-five
additional stations, besides a few registers which were deficient in observations of
the barometer. Having projected these observations upon a scries of maps in the
manner described with reference to the storm of February 4, 1842, 1 perceived that

the phenomena of this storm were very remarkable, differing in some respects from
any which I had previously seen investigated, and I then resolved to make a further

effort to obtain materials for rendering the investigation in all respects complete.

I accordingly addressed letters to twenty-five meteorologists in dift'erent countries

of Europe, soliciting copies of their journals for the period in question. In answer

to these letters I have received observations from twelve additional stations, so tliat

now I have barometric observations from forty-seven stations, extending over nearly

every country of Europe. I propose to present a summary of these observations,

after first examining the American storm.

AMERICAN STORM OF DECEMBER 20, 183C.

Observations of the Barometer.

The following table presents a summary of the observations of the barometer at

each of the American stations : column first shows the name of the station ;
columns

second and third their latitude and longitude; and column fourth the mean height

of the barometer at each station. The numbers in this column have been derived

in the following manner : For all those stations where there has been made a series

of observations extending over several years, the mean of this series, whenever it

could be ascertained, has been inserted in column fourth. For the remainuig

stations the assumed mean height is that due to the supposed height of the station

above the sea, corrected in some cases by comparison of the observations made

simultaneously at neighboring stations where the mean heiglit of the barometer

was pretty well determined. The fluctuations of the barometer were required for

S A. M. and 8 P. U. of each day; and whenever these hours did not correspond to

the actual hours of observation at any station, the height for these hours was

interpolated by a comparison of the preceding and subsequent observations. 1 he

numbers thus obtained were diminished by the mean height of tlie barometer tor

that station, and the remainders are inserted in columns five to twelve
;
which

accordingly show how much the barometer was above or below its mean height for

the dates given at the top of the table :

—
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direction and velocity of its motion from day to day. But unfortunately few if
any, observations have been obtained from points north of the centre of the storm
At Fort Snelhng near latitude 45° on the Mississippi river, the entire oscillation
of the barometer from the lowest point on the 20th to the highest on the 21st was
.67 inch. At Natchez the oscillation was .7-1 inch, and at New Orleans (U inch
It may then be inferred that along the valley of the Mississippi river, the centre
of the area of low barometer was near St. Louis. But tlie greatest depression of
the barometer anywhere observed was at Quebec. Assuming St. Louis and Quebec
to lie npou the central path of the area of low barometer, the direction of its pro-
gress was from S. 60° W. to N. 60° E. There can be little doubt that the barometric
wave travelled towards some point north of cast, and not towards the south of east,
as has been inferred by Messrs. Hare and Espy. From the morning of Dec. 20th
to the morning of December 21st, the centre of the storm advanced in the direction
already assigned 1050 miles, being an average velocity of -44 miles per hour.

Observations of the Thermometer.

The following table presents a summary of the observations of tlie thermometer
at most of the stations. Column first shows the names of the stations ; columns
second and third their latitude and longitude ; and colurfin fourth the mean tern-

perature at each station for the month of December. The mean temperature for

the given hours of observation was obtained by applying to the mean temperature
of the month a correction for the hour of the day as determined by hourly observa-

tions made at Montreal and Philadelphia. This result was subtracted from the

observed temperature, and the remainder indicated the number of degrees by which
the observed temperature differed from the mean temperature for that hour of

December. The fluctuations of the thermometer were required for 8 A. M. and

8 P. M. of each day; and whenever these hours did not correspond to the actual

hours of observation at any station, the fluctuations for these hours were interpo-

lated by a comparison of the preceding and subsequent observations. The results

are inserted in columns five to twelve, which accordingly show how much the ther-

mometer was above or below its mean height for the dates given at the top of the

table :

—
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thermometer was above its mean height. For convenience we will call this area
the area of high thermometer. On the evening of December 19th this area of hi-h
thermometer extended from 800 to 1,100 miles in an east and west direction; but
at only three places did the thermometer rise as liigh as ten degrees above the
mean. December 20th the area of high thermometer near the parallel of 40° had
contracted to a breadth of 570 miles, and at several places the thermometer stood
more than fifteen degrees above the mean. On the morning of the 21st the ther-
mometer at several places stood more than twenty degrees above the mean. Thus
it appears that near the centre of the storm the heat had increased about fifteen

degrees in thirty-six hours, from the evening of the 19th to the morning of
the 2 1 St.

The centre of this area of high thermometer did not coincide with the centre of
the area of low barometer, but was uniformly somewhat to the eastward of it. On
the morning of December 20th, near the parallel of 40°, the point of greatest heat
was considerably eastward of the centre of the area of rain and snow, and was
about 400 miles east of the point of least barometric pressure. On the evening of
December 20th, near the parallel of 44°, the point of greatest heat was about 350
miles east of the point of least pressure, and this last point coincided nearly witli

the centre of the area of rain and snow; while on the morning of December 21st,

near the parallel of 46°, the point of greatest heat was about 200 miles east of the

point of least pressure. On the eastern side of the storm, where the rain had not

yet commenced, the thermometer stood twenty degrees above its mean height;

while on the western margin of the storm the thermometer sunk below its mean
height before the rain and snow had ceased. On the evening of December 21st

the points of greatest heat and of least pressure probably differed but little in

position.

Face of the Sky.

On the five accompanying charts, the face of the sky has been represented by

colors in accoi'dance with the original observations, of which the most important

particulars are given in my article published in the Transactions of the American

Philosophical Society, vol. vii. pp. 133-137. From these charts it will be seen that

on the evening of December 19th rain or snow was falling throughout the entire

region west of the Mississippi, as far as the map extends, and the cloud covered

the entire United States, except those States bordering on the Atlantic Ocean. On
the morning of the 20th the rain and snow had extended eastward as far as Cin-

cinnati, and the cloud covered the entire United States, except New York and Xew
England. On the evening of the 20th the rain had extended eastward to "Wash-

ington, while only a small portion of New England was free from cloud. The

boundary of the rain and snow on the west now comes within the limits of the

chart, and an area of clear sky appears beyond Arkansas and Louisiana. On the

morning of the 21st the cloud has covered the whole of the eastern portion of the

chart, while the western portion is left unclouded as far as Cincinnati. The rain

now covers the whole of New England, except the State of ^Nfaine, while the western

boundarv of the rain and snow has reached the middle of T/ake Erie. On the
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evenino- of the 21st the storm is confined to the eastern margin of the churt, while

the western boundary of the rain has passed to the cast side of the Connecticut

river; and throughout the whole of the United States, except New England and

two or three small spots of limited extent, the sky is entirely free from clouds.

Throughout the entire United States the average amount of rain which fell

duriuf this storm was seven-eighths of an inch, and although the fall at different

places Avas very unequal, still the average amount was sensibly the same on the

eastern as on the western part of the country, and on the north side nearly equal

to that on the south side.

Direction of the Wind.

On the accompanying charts the direction of the Avind has been indicated by

arrows, according to the observations given in my first memoir, pp. 137-139. It

will be seen that on the evening of the 19th, throughout the area of rain and snow

as far as it is exhibited on the chart, the wind blew from the south or southeast.

On the east side of the boundary of rain and snow, but within the limits of the

cloud, the winds appear to be somewhat influenced by the storm ; but in New
England the winds blow from about their normal direction ;

that is, from the west,

inclining somewhat to the northwest.

On the morning of the 20th, beyond the Mississippi river, the winds had changed

to the north and northwest ; but on the eastern half of the area of rain and snow

the prevalent direction of the winds was from the southeast. For some distance

beyond the boundary of the rain on the east, the Avinds inclined towards the south-

east, while along the northeast border of the United States the winds were gene-

rally from the southwest; but they were light, and in some places changing to

northeast.

On the evening of the 20th, beyond the meridian of Chicago, the winds every-

where blew from the north or northwest. Throughout all the remaining part of

the United States, Avith here and there a solitary exception, the winds blcAv from

some southern quarter, and the prevalent direction Avas from a point a foAV degrees

cast of south.

On the morning of the 21st, on the Avest side of the centre of the storm, the

Avinds were generally from the Avest and nortliAvest ; the prevalent direction being

from a point a fcAv degrees north of Avest. On the east side of the centre of the

storm, the Avinds Avere generally from the south and southeast, the pi'CA'alent direc-

tion being from a point a little east of south.

On the evening of the 21st, througliout the extreme western part of the United

(States, the winds were becoming less northerly than in the morning ; but in the

neighborhood of the storm, on the Avest side of its centre, the Avinds continue from

the Avest and nortliAvest ; the prevalent direction being about thirty degrees north

of Avest ; while on the east side of the centre the Avinds are from the south and

southeast.

It Avill thus be seen that during the entire period in question, Avithin the area

of rain and snow, the direction of the Avinds was quite imiform. In the rear of the



THE AMERICAN STORM OF DECEMBER 20, 1836. 9

Storm tlie winds blew from the west, northwest, or north ; the average direction
being thirty degrees north of west ; and in the southwest part of the United States
the winds were somewhat more northerly than in the northwest part of the country.
In front of the storm the winds generally blew from some southerly point. TIio
average direction was ten degrees east of south ; and in the south part of the;

United States the winds were quite as much easterly as in the north part of tlic

country.

We thus find that along a meridian line, for a distance of at least 1,200 miles,

v,'e have on the west side a violent current setting from a point thirty degrees north
of west

; and on the east side, in close proximity, we have also a strong current

setting from a point ten degrees east of south. These two currents blew with great

violence for at least forty-eight hours, in directions inclined to each other one hun-

dred and thirty degrees. It must be remembered that our observations are confined

to the southern half of this storm, and that in order to discover what law the winds

observed, it is important to have observations from every side of the centre of the

storm. The observations here presented indicate a decided crowding of the winds

towards the centre of the storm, and also some tendency to circulate around the

centre, in a direction contrary to the motion of the hands of a watch ; but this

storm was so much elongated that the direction of the winds cannot be even

approximately represented by circles, whose centre is at the point of greatest baro-

metric depression.

Origin of the Storm.

This storm probably commenced not for to the west of the Mississijipi river,

and its origin is to be ascribed to the high barometer prevailing along the eastern

part of the United States. This high barometer caused the wind on the eastern

side of the Mississippi river to fiow westward. This easterly current was opposed

by the normal west wind, which pi'evailcd at places further west. The west wind

flowed under the east wind, by which means the latter was lifted up above tlie

earth's surface, and its vapor was condensed by the cold of elevation. 1'his con-

densed vapor descended in the form of rain or snow, according to the temperature

of the place. The heat liberated in the condensation of this vapor expanded the

upper stratum of air, causing it to rise above its ordinary elevation, and thus to

flow off above, causing a diminished pressure at the earth's surface, so that through-

out tlie area of rain and snow the barometer fell below its mean height. This fall

of the barometer increased the strength of the east wind which set in from tlie

eastern part of the United States, and this being forced upward from the earth's

surface by the west wind which prevailed on the western side of the storm, caused

a still greater precipitation of moisture, which liberated a greater amount of heat,

and increased still further the fall of the barometer. A portion of tlie air which

flowed off above from the region of the storm spread eastward, un<l increased the

pressure over the eastern portion of the United States, thus adding to the strength

of the east wind which blew upon the eastern side of the storm.

The air which thus spread eastward in a.lvance of tlie storm was heated by the
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caloric liberated in the condensation of the vapor, and this probably occasioned the

rise of the thermometer in front of the storm, which Avas particularly noticeable on

the morning of the 21st.

From the evening of December 19th to the evening of the 21st the phenomena

remained sensibly the same, except that the storm had drifted steadily eastward,

being borne along by the strong west wind ; and since this west wind was more

violent than the southeast Avind, the partial vacuum prevailing under the storm was

gi'adually filling up, and after two or three days more it had nearly disappeared.

What was the Cause of the extreme Cold which succeeded this Storm?

On the morning of December 20th, near St. Louis, the thermometer stood at its

mean heiglit. At the same place, on the evening of the same day, the thermometer

had fallen to thirty degrees below the mean ; being a descent of thirty degrees in

twelve hours, independent of the diurnal variation.

This cold cannot be ascribed to radiation, for the change took place under the

cloud, and even before snow had entirely ceased falling. A portion of the effect

may be ascribed to the transfer of air from a higher to a lower latitude. The wind

had blown with a probable velocity of sixty miles per hour for twelve hours, during

which time it must have advanced 720 miles towards the southeast, or about 500

miles in the direction of a meridian, which is equivalent to about seven degrees of

latitude, and corresponds to a change of temperature of about eighteen degrees.

But a portion of this cold would be lost during the transfer to a warmer latitude,

so that we cannot ascribe to a change of latitude an effect greater than twelve or

fifteen degrees.

This cold air being somewhat warmed during its progress southward, is thereby

rendered relatively dryer ; and this dryness accelerates the evaporation of the mois-

ture upon the earth's surface. This evaporation begets cold on the evaporating

surface ; and this cold is shared in part by the air in contact with the earth's sur-

face. This cause must tend in some degree to check the increase of temperature

which the air would otherwise experience in its transfer to a warmer latitude ; but

I do not ascribe to this cause any powerful effect. There still remains to be

accounted for a depression of the thermometer amounting to about fifteen degrees.

I believe that this cold current came from the upper stratum of the atmosphere

;

and that the upper part of the atmosphere, Avhen brought down to the level of the

sea, is generally colder tlian the average temperature of the earth's surface. Ac-

cording to the theory of Dalton, the atmosphere can only be in a state of equilibrium

when a pound of air, at all distances above the earth's surface, contains the same

quantity of heat. Under sucli circumstances, if air be brought down from the top

of a mountain, by coming under increased pressure it must acquire exactly the

temperature of the air which was previously at the base of tlie mountain. But

such an equilibrium is seldom, if ever, attained in nature. The heat which is

liberated during a great fall of rain or snow increases the temperature of the upper

air; and if this air could be suddenly brought down to the earth's surface, it might
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be found even warmer than the ordinary temperature of the earth's surface. But
generally, under a clear and tranquil sky, the reverse must be true.
The atmosphere receives heat from the sun, and loses its heat by radiation. It

is estimated that in clear weather the atmosphere absorbs only about one-fourth of
the rays of the sun which traverse the atmosphere vertically. The remaining rays
are received upon the earth's surface, by which the earth is heated, and this" heat
is thence communicated to the air which rests upon the earth. Tlie heat which
the atmosphere receives is, therefore, chiefly applied to its lower stratum. This
heat is all lost by radiation ; for otherwise the mean temperature of the earth
would be continually increasing. The rate at which a hot body loses its heat by
radiation, is proportional to the difference between its own temperature and that
of the surrounding medium. Suppose, then, that a pound of air at tlie top and
bottom of the atmosphere contained the same amount of heat, the upper atmosphere
having on one side a void space whose temperature is many degrees below zero,

would lose its heat much more rapidly than the lower portion of the atmosphere.
The atmosphere, then, receives its heat chiefly at the bottom, and loses it most
rapidly at the top. The top must, therefore, ordinarily be the coldest, and such
would still be the case, thougli the atmosphere had throughout the same density.

In a clear and tranquil time, a pound of air at the earth's surface must, therefore,

contain more heat than a pound of air on the summit of a mountain ; and if air

from the summit of the mountain could be made suddenly to displace the air at the

level of the sea, it would feel colder than the latter. Such a condition of the atmo-

sphere is at best one of unstable equilibrium, and the lower strata tend continually

to rise and take the place of the upper. Such a motion is indicated nearly every

pleasant day, by the formation of cumulus clouds soon after the rising of the sun,

and their disappearance on the approach of evening. More violent and extensive

disturbances of this equilibrium take place in thunder-gusts and tornadoes, when
large masses of air from the earth's surface are pressed upwards with great violence,

and their place is occupied by air from the upper strata ; and the uniform effect of

such an interchange of air is a considerable reduction of temperature at the earth's

surface. After a few days' continuance of pleasant weather, the lower air again

becomes much warmer than the upper air, and another somerset takes place, accom-

panied by a like reduction of temperature.

EUROPEAN STORM OF DECEMBER 21-28, 1836.

Observations of the Barometer.

The following table presents a summary of the observations of the barometer at

each of the European stations from which reports have been received. Column

first shows the name of the station ; columns second and third their latitude and

longitude ; and column fourth the mean height of the barometer at each station.

The numbers in this column are in most cases derived from observations continued

through a series of several years, and represent the mean height of the barometer
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witli tolerable accuracy; but at some of the stations the mean height of the

barometer is only approximately determined. Columns five to twelve furnish the

difference between the mean height of the barometer and the height observed

at noon for each day from December 21st to December 28th. At some of the

stations no observation was made precisely at noon, and in such cases the baro-

metric fluctuation Avas computed by a comparison of the preceding and subsequent

observations :

—
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drawn the line of a half inch depression helow the mean, and on three of them the
line of three-quarters of an inch below the mean.
On the 21st of December the barometer was above its mean height throughout

the whole of Europe, except its northeastern portion, and here the greatest observed
depression was .41 incli. On the 22d the depression of the barometer near the
centre of Eussia had increased to a half inch, and the area of low barometer had
extended somewhat further towards the south. On the 23d the area of low baro-
meter had extended so as to cover nearly the whole of Europe, comprehending the
whole of France, and more than half of Italy; while the area of one-half inch
depression below the mean formed an oval figure, whose longer diameter was 1,750

miles, and its shorter diameter over 500 miles. On the 24th the area of low bare-

meter covered all of Europe, except its extreme northern portion, and there arc two
areas of one-half inch depression ; one having its centre near Switzerland, and the

other in Central Russia. The former area was an oval 870 miles long and 560
broad, while the latter was 1330 miles long and 520 broad. On the 25th the Swiss

area of a half inch barometric depression had somewhat extended its limits, being

now 980 miles long and 830 broad ; while the Russian area had travelled towards tlie

northeast, and had nearly reached the eastern limit of Europe. On the 26th the

Swiss oval of one-half inch depression had increased still further in its dimensions,

being now 1150 miles long and 930 broad; while the Russian oval of one-half inch

depression had passed beyond the limits of Europe. On the 27th the Swiss oval

had greatly contracted in its dimensions, being now only 890 miles long and 400

miles broad. On the 28th the area of one-half inch depression below the mean had

almost entirely disappeared, and the area of one-quarter of an inch depression had

contracted very much in its dimensions.

The Swiss area of low barometer on the 24th probably had a different origin

from that of the low barometer wliich prevailed throughout Eastern Europe on the

23d. The latter travelled towards the northeast from December 23d to December 25th,

at the rate of about 40 miles per hour. The former probably originated in "Western

Europe, and its centre remained nearly stationary for four entire days, viz , from

noon of December 24th to noon of December 28th, and this centre was at no time

more than 140 miles from Mount Blanc, in Switzerland, being uniformly a little

soutli of that mountain peak.

Ohsermtious of the Thermometer.

The following table presents a summary of the observations of the thermometer

at the several stations. Cohunn first shows the names of the stations
;
columns

second and third tlieir latitude and longitude ; and column fourth sliows tlie mean

tem|)eratnre of each station for the month of December. The mean temperature

at noon hr the month of December was obtained by applying to the mean tem-

perature of the month a correction deduced from hourly observations at numerous

stations in Europe. The mean temperature at noon was subtracted from the

observed temperature, and the remainders are given in columns five to twelve.

These remainders, therefore, show the number of degrees by wliich the temperature
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observed at noon of each day differed from the mean temperature of the station at

that hour. At some of the stations no observations were made at noon, and in such

cases the thermometric fluctuation Avas interpolated by a comparison of the pre-

ceding and subsequent observations :

—

ciT* I fnT/~\X'fc?
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rose so high as ten degrees above the mean; but throughout a considerable part of
European Eussia the thermometer stood more than ten degrees above its mean
height, and at one station it rose thirty-five degrees above the mean. On the 22d
and 23d the area of ten degrees above the mean had contracted considerably in its
dimensions

;
Avhile on the north of Europe the thermometer had fallen ten degrees

below the mean. On the 24th the line of mean temperature had moved somewhat
to the southAvard; while the area often degrees below the mean included Norway,
Sweden, and a considerable part of Xorthern Russia. On the 25th, throughout the
whole of Europe, except its southeastern portion, the thermometer was below its

mean height
;
and throughout most of Europe the thermometer stood from ten to

twenty degrees below the mean. On the 26th, 27th, and 28tli the area of low
thermometer was somewhat further extended, covering the whole of Europe, except
a small portion on the southeast; while throughout the principal part of Europe
the thermometer stood more than ten degrees below the mean.

It is remarkable that while in the neighborhood of Switzerland from the 24th to

the 28th of December the barometer stood from a half inch to an inch below its

mean height, the thermometer in the same vicinity from the 25th to the 28tli was
from ten to twenty degrees below its mean height ; and on the 26th and 27th the

region of greatest barometric depression coincided nearly with that of greatest

thermometric depression, being exactly the reverse of what usually occurs in the

storms of the United States.

Face of the Shy.

The following table shows for each of the stations the face of the sky ; that is, it

shows at what stations snow was falling, and where rain was falling; where it was

cloudy, but without rain or snow; and also at what stations the sky was free from

clouds :

—
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Face of the Sky.
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At the same time snow was falling over a limited space about the Orkneys, on the
north of Scotland,

On the 24th this long storm divided and formed two separate storms ; while the
eastern portion advanced towards the northeast ; but the other storm now covered
an area about 1,500 miles in diameter, its centre being over the eastern part of
France. There is no longer any region of unclouded sky on the southern side of
Europe, but only on the northern margin. On the 25th both storms occupied
nearly the same position as on the preceding day. On the 26th the Russian storm
had passed beyond the limits of Europe, or had disappeared entirely; while the
great storm of Western Europe had broken up into three separate areas of rain or
snow

;
and in the southern part of Russia there appeared a new area of snow.

On the 27th, between the parallels of 50 and 56 degrees, we find a continuous
belt of snow extending from east to west a distance of 2,000 miles, and a somewhat
smaller area of rain and snow on the south of Europe ; while a new area of rain

appears in the neighborhood of Iceland. On the 28th the phenomena are generally

similar to those of the 27th ; but the snow area of Central Europe is now only

about 900 miles from east to west ; while a fourth area of snow appears in Sweden.
The storm-cloud may now be said to extend over the whole of Europe ; but in

many places this cloud was thin, and at three stations the sky was left entirely

uncovered.

It is desirable to know, not merely at what places rain fell, but also the amount
of rain at each localitj-. Unfortunately, in most of the meteorological journals, the

amount of rain is not stated at all ; or the total amount of rain for the month is

given, without stating the amount for each day. The following table indicates

all the stations at which there is given for each day the amount of rain or melted

snow:

—
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doubtful by the evident unreliableness of some of the I'eports. At London, and

also at Oxford, no rain is reported from the 23d of December to the end of the

month, although this period embraced one of the most remarkable snow-storms

ever experienced in England. During a violent snow-storm very little snow collects

in an ordinary rain-gauge ; and the observers at London and Oxford, and perhaps

also at some other stations, appear to have taken no account of the moisture which

was precipitated in the form of snow. The following particulars, collected from

the columns of the London Times from December 27th to December 31st, will

convey some idea of the violence of this storm in England :

—

"At Brighton, early on the morning of Saturday, December 2J:th, there was a

fall of snow, averaging a depth of six inches, and it continued falling at intervals

throughout the day. About 5 P. M. it set in for a regular fall, which continued

throughout the night. The snow fell incessantly all day Sunday, and continued

without intermission till Monday night. The roads were rendered impassable, the

snow being in some places five and six feet deep. On Sunday the mail-coach from

Brighton to London had travelled about eight miles, when it fell into a drift of

snow, and the coach could not be extricated. The guard proceeded with the mail-

bags on horseback. At Lewes, after the storm, an immense avalanche of snow

glided from the cliff hills, and entirely destroyed five houses, killing eight of the

inmates.

"At Rochester the oldest inliabitants did not remember so heavy a fall of snow,

which in some places was drifted at least forty feet.

" At Ipswich there was a liglit fall of snow on Friday night (December 23d), and

in the morning the country was covered with it. A heavy fall of snow commenced
about six o'clock on Monday, which in various situations drifted in ridges of one

hundred feet wide by twelve and fourteen feet high.

" At Harwick the snow fell to ten and twelve feet in depth.

"At Hull the fall of hail and snow exceeded anything before witnessed for

several years.

"At Newcastle the snow fell very heavy on Christmas day, and continued all

night and Monday without intermission. The ground was covered in some places,

even in town, twelve feet in depth.

" Between Wansford and Stamford, in the hollows of most of the roads, the depth

of snow-drift was from twelve to twenty feet. In the high open roads there was

no snow, it having been blown away by the wind.

"Between Leicester and Northampton, in some parts of the road, the snow had

drifted to the depth of thirty, forty, and in some places fifty feet.

"In the neighborhood of Marlborough the drift had accumulated the snow in the

hollows from twelve to sixteen feet in dei)th.

"Near Dorchester, where the snow had drifted, it was in some places five feet

deep."

The editor of the Times remarks: "Never before within our recollection was the

London mail stopped for a whole night at a few miles from London, and never

before have we seen the intercourse between the southern shires of England and

the metropolis interrupted for two whole days."
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From the preceding statements it is extremely difficult to form any estimate of
the average depth of the snow; but comparing the effects of this storm with those
of the severest snow-storms in New England, we can scarcely estimate the amount
of snow at less than two or three feet on a level ; which^ when melted, would
furnish two or three inches of water. This would make the amount of moisture
precipitated in the east of England about equal to that in the north of Italy.

Direction of the Wind.

The following table shows the direction of the wind at the several stations at

noon of each day. The heavy-faced letters indicate strong winds. At about half
of the stations the force of the wind was not particularly recorded :

—

Direction of the Wind.

STATIONS. ^™- -1-
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that on tlie 21st the wind blew from the west or southwest throughout nearly every

part of Europe, except near its southern border. In Italy, and even as far north

as Munich, the prevalent direction was from the northeast, and in Southern France

it Avas from the northwest. These winds throughout the whole of Europe coincide

remarkably with the average direction of the winds for the month of December.

We find, then, on the 21st no considerable disturbing force operating upon the

wind in any part of Europe. There was a storm, indeed, prevailing in Russia ; but

the amount of vapor precipitated appears to have been small, unless near the

extreme northeastern border of Europe.

On the 22d, over Great Britain, the prevalent winds are from the west; but over

most of France, Germany, and the northeiii part of Russia, the prevalent wind is

from the nortliAvest. In Southern Russia the winds are from some southerly quar-

ter. Here we see the first operation of a great disturbing force, which on the next

day became more decided, viz., a cold current pressing down from the north over

Sweden and Germany. The storm in Russia is now becoming more decided, and

its influence upon the direction of the winds is seen in the south of Russia.

On the 2od, over the whole of Western Europe, and also in Northern Russia, the

prevalent winds are from the north ; in South Germany they are from the west or

southwest ; while in Italy the directions are very various. Here we see the further

progress of the cold current from the north, sweeping over the whole of Western

Europe, from Iceland and the Orkneys over Great Britain, France, and Spain,

joining probably the trade-winds, and thus continuing on to the equator. In the

neighborhood of the Russian storm, the winds deviate more from their mean direc-

tion, and exhibit a tendency inward towards the area of least pressure.

On the 24th, throughout all the northwest quarter of Europe, as well as through-

out most of Germany, the prevalent direction of the wind was from the northeast

;

in the southern part of France it was from the northwest ; and in Italy it was from

the south. Here we see a decided tendency in the winds of Western Europe to

circulate around a centre, and also to crowd inwards towards that centre. This

centre was near Mont Blanc, which was also near the point of least barometric

pressure. Nearly all these winds in Western Europe were strong winds, and in

many places their force amounted to a gale. In Eastern Europe there is also some

indication of a tendency to circulate around the point of least pressure in Russia

;

but on account of the small number of observations, this remark would not be

entitled to much consideration, Avere it not for its close analogy with the pheno-

mena of Western Europe.

On the 25th, throughout a circle of about 750 miles radius, there is the same

tendency to circulate around a centre near Mont Blanc, with a more decided

crowding inward of the winds towards the area of least pressure ; and in Eastern

Europe there is an apparent tendency to circulate around the point of barometric

minimum in Russia ; but on account of the small number of the observations this

tendency is very imperfectly exhibited. In Western Europe the winds were almost

everywhere strong winds, amounting in many places to a severe gale.

On the 26th the direction of the winds in Western Europe was nearly the same

as on the 25th, and near the parallel of 50 degrees easterly winds now prevail as
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far eastward as the Black Sea ; but in Italy the winds are generally inclined to the
southwest. We see the same tendency of the winds to crowd inward towards the

area of least pressure, and also to circulate around the centre of this area ; and
these winds, especially over Great Britain, were generally strong and violent.

On the 27th, between the parallels of 49 and 55 degrees, east and northeast

winds still prevail as far east as to Central Kussia ; but the winds are less violent

than yesterday. There is still a tendency to circulate around a central point ; but

this centre appears to be somewhat east of Mont Blanc. In Italy the prevalent

winds are from the west and southwest ; while in Austria they are from the south.

On the 28th, between the parallels of 46 and 55 degrees, north and northeast

winds prevail as far east as Russia, and there is still a marked tendency of the

winds inward towards the point of barometric minimum, which point is now situated

over Northern Italy.

Origin of the Storm.

This storm appears to have originated in AVestern Europe. On the 21st, through-

out the whole of Europe, the winds everywhere blew nearly in their normal direction.

It should be noticed, however, that in Iceland the barometer stood 0.69 inch above

its mean height. On the 22d the barometer at Iceland stood 1.13 inch above its

mean height; and along the northwest border of Euroi)e the barometer was every-

where unusually high. This unusual pressure of the atmosphere caused the air to

flow towards places where the pressure was less ; that is, towards Central and

Southern Europe. Here was the origin of the northerly wind, which was expe-

rienced in Norway and Germany on the 22d. This northerly wind was cold, and

under its influence the thermometer sunk below its mean height. This cold north-

erly wind interfered with the progress of the westerly wind which prevailed over

Great Britain, so that the west wind was forced upward and compelled to flow^ over

the north wind. By being thus elevated, it was cooled and a portion of its vapor

condensed; and this was probably the origin of the rain which fell in England and

Scotland on the 22d.

On the 2;3d the barometer in Iceland stood 1.33 inch above its mean height, and

the northerly current has now displaced the westerly one throughout the whole of

Western Europe, viz., in Great Britain, Ireland, France, etc. The westerly wind

which prevailed over Great Britain on the 22d is now lifted above the earth's sur-

face, and exists simply as an upper current. Its vapor is condensed by the cold of

elevation, and thus originated the rain which prevailed over France on the 23d.

On the 24th the barometer in Iceland still continued more than an inch above

its mean height, and this dense atmospheric wave has made sensible progress east-

ward, so that now as far east as Sweden the barometer is much above its mean

height. The pressure of the air towards Central and Southern Europe now becomes

stronger than before, and the westerly wind from the Atlantic is everywhere lifted

above" the earth's surface, and prevails as an upper current, while its vapor is con-

densed by the cold of elevation: This northerly current brings with it a considerable

reduction of temperature, and north of the parallel of 46° the moisture which is
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precipitated descends in the form of snow. The heat liberated in the condensation

of this vapor, expands the npper stratum of air, causing it to rise above its usual

elevation, and thus to flow off above, causing a diminished pressure at the earth's

surface, so that near the centre of the storm the barometer stood about three-fourths

of an inch below its mean height. This point of least pressure was situated nearly

over the Alps of Switzerland. The low state of the barometer in Switzerland

caused the air to press inward from every point of the compass. It was quite

impossible that the air should advance in straight lines towards the point of least

pressure ; but there was a general circulation of the air around the central point,

with a crowding of the air inward towards the centre. The air thus accumulated

over the area of least pressure must have risen from the earth's surface, and thus

lifted still higher the westerly wind which formed the upper current, causing an

increased precipitation, and consequently diminished pressure at the centre of the

storm. As the wind which pressed down from the north crosses parallels of lati-

tude whose diurnal motion eastward is greater than its own, it has a relative motion

to the westward, and thus on the northern border of the storm the north wind

becomes a northeast wind. For a like reason, on the southern border of the storm,

the southerly wind becomes a southwest wind. Thus, the rotation of the wind

takes place in a direction contrary to the motion of the hands of ^ watch.

A portion of the air which flowed off above from the region of low barometer

probably spread northward, and increased the pressure in the north of Europe, thus

adding new energy to what was doubtless the primary cause of the storm.

On the 25th, throughout the Avhole of Western Europe, the phenomena were

nearly the same as on the 24:th ; but near the centre of the storm the barometer

had fallen still lower, the depression now amounting to about one inch below the

mean. On the north of Europe the high barometer still continues, and the line of

one-half inch pressure above the mean has advanced steadily to the southward since

the first commencement of the storm ; so that while in North Italy the barometer

is one inch below the mean, at Christiania, in Norway, it is four-fifths of an inch

above the mean.

On the 26th, throughout Western Europe, the phenomena are nearly the same

as yesterday ; but the action of the wind appears to be less uniform, so that while

in some places the rain and snow are more violent than yesterday, at other places

they have ceased entirely.

On the 27th the phenomena continue quite similar to those of the 26th ; but

there is a general diminution in the violence of the storm, and the greatest depres-

sion of the barometer scarcely amounts to two-thirds of an inch. This diminution

of violence is probably due to the general prevalence of the cold current from the

north, and the diminution of the westerly wind from the ocean, which furnished

most of the vapor of precipitation.

On the 28th we find the same causes operating Avith an energy still further

impaired, and probably from the action of the same cause, viz., the failure of the

upper current, which furnished the vapor of precipitation. After the 28th the

operation of the same causes grew gradually feebler, until at length they disap-

peared entirely.
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Comparison of the Lines of Barometric and Thermometric Oscillation.

It is very obvious from an inspection of the charts that the lines representing

the flvictuations of the barometer are very unlike those which represent the fluc-

tuations of the thermometer, and it is not easy to discover any connection between
them. In the United States, while the barometer falls during a storm of rain or

snow, it is common for the thermometer to rise, so that the area of low barometer

corresponds nearly to that of high thermometer, and the lines of equal barometric

disturbance bear a considerable resemblance to the lines of equal thermometric

disturbance. But in the storm of December 25th, throughout nearly all of Western

Europe, the thermometer was pretty uniformly depressed about ten degrees below

its mean height
; yet the barometer in Christiania stood four-fifths of an inch above

its mean height, while in North Italy it was about one inch helow its mean height.

Hence, we infer that change of temperature (as shown at the earth's surface) is not

one of the principal causes of the fluctuations of the barometer. While in North

Italy the barometer sunk an inch below the mean, the thermometer at the earth's

surface scarcely anywhere rose as much as five degrees above the mean. Yet heat

is always liberated when vapor is condensed, and we must hence infer that this

condensation took place at a considerable elevation above the earth's surface—at

an elevation greater than that of St. Bernard, which is more than 8,000 feet above

the sea ; for at St. Bernard there Avas a great fall of snow, but no rise of the ther-

mometer.

It is also evident that the cause which produced the fall of the barometer in

Switzerland, operated at an elevation of more than 8,000 feet above the sea, for at

St. Bernard the oscillation of the barometer was as great as it was at the level of

the sea.

On the 21st of December, in Russia, the area over which the thermometer was

ten degrees above the mean corresponded tolerably well witli tlie area of snow and

rain, but was a little displaced, overlapping on the southeast side, and falling short

on the northwest side. A similar remark is applicable to December 22d.

On the 23d, throughout the whole of Europe, the area over which the thermo-

meter stood above its mean height exhibited nearly the same form as tlic area of

rain and snow, but was displaced towards the south, overlapping on the south side

and falling short on the north side. A similar remark is applicable to the 24th, at

least as far as respects the Russian part of the storm.

The following is my explanation of these facts : In a great storm of rain and

snow, when vapor is condensed, heat is liberated, which raises the temperature of

the surrounding air above its mean height. This heated air is frequently wafted

off by an upper current, and the heat of the upper stratum is partially communi-

cated to the lower stratum, so that the area of high thermometer no longer corre-

sponds with the area of rain and snow. The displacement of the one surface, as

compared with the other, indicates the direction of this controlling upper current.

From the 21st to the 24th of December, 1836, this upper current in Europe appears

to have been from the northwest.
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The fall of the Barometer in Great Storms is not the effect of Centrifugal Force.

Some persons have imagined the fall of the barometer in a storm to be due to

centrifugal force. They say " the atmosphere constituting the body of the storm is

driven outward from the centre towards the margin, just as water in a pail which

is made to revolve rapidly flies from the centre and swells up the sides." But

according to the principles of mechanics, the centrifugal force of a body revolving

in a circle is to its weight as V' to 32 B, Avhere V represents the velocity in feet

per second, and R is the radius of the circle expressed in feet. Now, on the 25th

of December the barometer fell half an inch below its mean height throughout a

circle whose radius was 400 miles. 'We will estimate the velocity of the wind at

70 miles per hour, or 100 feet per second. Then

C : W : : 10000 : 32 x 400 x 5280

or C: TF:: 1 : 6758;

that is, the centrifugal force is less than g-^^-^ part of the weight of the revolving

body—a force which would depress the barometer less than ^^-^ of an inch, whereas

the barometer actually fell a half inch below its mean height ; in other words, the

centrifugal force generated by the rotation of the wind had no appreciable influence

on the state of the barometer.

Supposed connection between the American and European Storms.

The European storm of December 25, 1836, was entirely independent of the

American storm of December 20th. The rate of progress of the American storm

of December 20th was such that it could not have reached England before the

27th ; whereas the European storm had become fully organized on the 23d, and

tlie first movement of the storm can be distinctly traced in Germany on the 22d.

The European storm evidently originated in Europe ; and the American storm

gradually wasted away, and probably could not be traced beyond the middle of the

Atlantic.

Generalizations.

By comparing the European storm of December 25, 1836, with the American
storm of December 20, 1836, and also the storms of February 4 and 16, 1842, of

which I have published an investigation in the Transactions of the American Phi-

losophical Society, vol. ix. pp. 161-184, we are led to the following generalizations.

Some of these conclusions are substantially the same as given by Mr. Espy, in his

Fourth Meteorological Report ; but several of Mr. Espy's conclusions are only true

when applied to American storms.

1. The area covered by a violent storm of rain or snow is sometimes nearly

circular in form ; sometimes its form is very much elongated or elliptical, its length

being two or three times its breadth ; and frequently its form is very irregular. In
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the winter storms of the United States, the north and south diameter is generally
very much greater than the east and west diameter.

2. When storms are circular in form, the area of rain or snow is sometimes
1,500 miles in diameter; when their form is elliptical, the area of rain or snow is

sometimes 1,000 miles wide, and 2,000 or 3,000 miles long.

3. Violent storms sometimes remain sensibly stationary for four or five days;

but generally the centre of a storm has a progressive movement along the earth's

surface. The rate of this progress has been observed to vary from zero to 44 miles

per hour. From our limited number of observations, it seems probable that Ame-
rican storms travel more rapidly than European storms.

4. Within the limits of prevalent westerly winds, when violent storms advance

with considerable rapidity, the direction of progress is always from west to east.

This direction is not absolutely uniform, but has been observed to vary from about

due east to N. 54° E.

5. Great storms of rain and snow are accompanied by a depression of the baro-

meter near the centre of the storm, and a rise of the barometer near the margin

;

but this rise is not generally uniform along the entire margin.

6. The depression of the barometer at the centre of a storm sometimes amounts

to more than an inch below the mean height; and the rise along some portion of

the margin sometimes amounts to more than an inch above the mean height.

7. Winter storms commence gradually, and generally attain their greatest violence

only after a lapse of several days ; after a time their violence gradually diminishes,

and at length they disappear entirely. This succession of changes requires a period

of several days, sometimes one or two weeks, and possibly even longer. Sometimes

all these changes are experienced over the same country; that is, the storm makes

no progress from place to place. More commonly, however, the storm travels along

the earth's surface ; and although the same storm may continue for one or two

weeks, or even longer, its duration at any one place may not exceed one or two

days.

8. For several hundred miles on each side of the centre of a violent storm, the

wind inclines inwards towards the area of least pressure, and at the same time

circulates around the centre in a direction contrary to the motion of the hands of a

watch.

9. In Europe, as well as in the United States, on the north side of a great storm

the prevalent winds are from the northeast, while on the south side they arc from

the southwest.

10. The force of tlie wind is proportional to the magnitude and suddenness of

the depression of tlio barometer ; but very near the centre of a violent storm there

is often a calm.

11. On the borders of the storm, near the line of maximum pressure, the wind

has but little force, and tends outwards from the line of greatest pressure.

12. The wind uniformly tends from an area of high barometer towards an area

of low barometer; and this is probably the imost important law regulating the

movement of the wind.

13. In a crreat storm, the centre of the area of high thermometer frequently does
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not coincide with that of the area of low barometer, or Avith the centre of the area

of rain and snow. In the United States, on the northeast side of a storm, at a dis-

tance of over 500 miles from the area of rain and snow, the thermometer sometimes

rises even twenty degrees above its mean height.

14. The storms of Europe are very much modified, and sometimes in a great

measure controlled by the Alps of Switzerland. By the interposition of these

mountains the air which sweeps over them is forced up to a great height, where it

is suddenly cooled ; its vapor is condensed ; heat is accordingly liberated, by Avhich

the surrounding air is expanded, and rises above the usual limit of the atmosphere.

It thence floAVS off laterally, leaving a diminished pressure beneath the cloud ; that

is, the barometer shows a diminished pressure in the neighborhood of the moun-

tain. The mountain thus becomes the centre of a great storm, and the storm may

continue stationary for several days, being apparently held in its place by the action

of the mountain.
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