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EULOGY. 

Mr. PresipENT, 

AND GENTLEMEN OF THE AMERICAN ACADEMY, 

Tue occasion, on which we are now assembled, is one of deep 

but melancholy interest. We meet to do honor to the memory of 

an eminent fellow-citizen and academic associate, who has recently 

closed a most useful life; which was filled up with faithfully dis- 

charging all the duties, even the most humble, that belonged to him 

as a member of the community immediately around him, while his 

leisure hours were employed in the highest department of science, 

in making those great acquisitions which have shed an unfading 

lustre on his country among distant nations. 

It is painful to realize, — indeed, who among us can feel it to be a 

reality ?— that, but a few weeks have gone by, since our illustrious 

President occupied that seat, as the head of our association, in the 

full exercise of those intellectual and moral powers, whose con- 

stant action, though not always observed, was yet felt through 

every circle of society in which he moved. How saddening is the 

reflection, that those rare endowments now lie prostrate and power- 

less! that the funeral rites, not long since conducted in that simple 

and unostentatious manner, which was in harmony with his whole 

life, have separated us from him for ever ! 

The death of this distinguished man has been felt by all his 

countrymen ; and the event was no sooner known, than a spon- 

1 
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taneous burst of sorrow throughout the nation proclaimed the sin- 

cerest homage to his great attainments in science and his unsullied 

private worth. 

By the Members of this Academy, with whose interests he had 

been so long connected, the loss is severely felt; and your earnest 

desire to exhibit to the public, as distinctly as was known to your- 

selves, that part of his character particularly, which was not so 

obvious to general observers, —I mean his scientific attainments, 

—has led you to adopt this public mode of honoring the memory 

of our departed associate, and to assign to me the arduous, though 

honorable task of discharging this last sad office. If, however, I 

had been permitted to consult my own feelings, it would have been 

my wish, that you should have selected for this duty some member 

of our association whose studies and pursuits were more closely 

allied, than my own, to those of the eminent man, whose rare 

attainments are to form the principal subject of the present occasion. 

I am well aware of the motives, which had an influence in direct- 

ing your choice; but, if my long personal intimacy with our late 

colleague, and my residence for many years in his native town, 

have afforded me personally some peculiar advantages over most of 

the members of our association, yet these advantages, I fear, will 

be outweighed by others, to which I can make no pretensions in 

comparison with some whom I see now before me. But your 

decision has been made; and, whatever may be my own judg- 

ment and feelings in the case, I yield to your opinion, and will 

now proceed to the discharge of the duty which you have assigned 

to me. 

The lives of great and good men, it has often been observed, 

should never cease to be held up as examples, especially to the 

young ; whose minds, as the great philosophical statesman of England 

has justly said, should be formed “to that docility and modesty, 
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which are the grace and charm of youth,” and “to an admiration of 

famous examples.”* And the public testimonials of gratitude with 

which we honor the memory of the dead, who have enlarged or 

adorned the edifice of human knowledge, are proper, in order to 

excite a useful emulation among the living who follow in their steps ; 

while the glory of our country is also advanced by these very testi- 

monials of its gratitude towards those of its children, who have shed 

lustre upon it.t In these respects the life of our departed associate 

is full of instruction, and is an example to be kept in remembrance. 

The biographical details of his history have been already so fully 

and minutely exhibited to the public, that it is hardly necessary 

to ask your further attention to them.{ Yet as this memorial of 

him, imperfect as it may be, would be still more incomplete with- 

out an allusion to some of them, you will expect me to advert toa 

few circumstances of his life, with which many of you may be 

already acquainted. Indeed, I cannot persuade myself, that you 

will in this instance feel any impatience in listening more than 

once to various particulars, which in most other cases you might 

think superfluous. 

Dr. Bownprrcn was born at Salem, in Massachusetts, on the 26th 

day of March, 1773. That place had always been distinguished for 

its nautical enterprise; and his father and ancestors, in several gen- 

erations, were by profession shipmasters. 

It is now a subject of regret, that not many particulars of his 

earliest years have been preserved. The few surviving witnesses, 

* Burke’s Letter to a Member of the National Assembly. 

+ Notice historique sur la Vie et les Ouvrages de M. Visconti, par M. 

Dacier ; Mém. de I’ Acad. des Inscript., Tom. VIII. 

{ See the Rev. Mr. Young’s Discourse on the Life and Character of the 

Hon. Nathaniel Bowditch, LL. D., F. R. S.; Hon. Judge White’s Eulogy ; 

and Obituary Notices in the public Journals. 
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however, who then knew him, concur in the general remark, that 

even in childhood he exhibited indications of a superior mind ; that 

he was passionately fond of study, and had an uncommon power of 

intense application, with great rapidity in acquiring knowledge, par- 

ticularly in his favorite science of mathematics, by which he first rose 

into public notice. In relation to this last point it has been stated to 

me by a friend as a fact, derived originally from Dr. Bowditch him- 

self, that, while he was at school, his instructer gave him an arith- 

metical exercise of some difficulty for a boy of his tender years, and 

that he accomplished it so much sooner than was expected, that he 

was immediately accused of having obtained assistance in the per- 

formance of his task; and, when he denied having had any aid 

whatever, and resolutely persevered in asserting that he had done it 

wholly himself, the instructer would not believe he spoke the truth, 

but gave him a severe chastisement for attempting to deceive him, 

as he thought, by a falsehood, — an act of injustice, which was never 

forgotten. It is also related of him, that when he first heard of the 

science of Algebra, which was described to him by his brother, as a 

new method, practised by an instructer in the town, of solving ques- 

tions by letters of the alphabet instead of the common figures, his 

curiosity became highly excited; and, when he had obtained the 

use of a book on that science belonging to the instructer, his mind 

became so intently fixed on the subject, — then wholly new to him, 

—that during the first night after the work was in his possession, 

as he said himself, he did not close his eyes.* 

At avery early period of his life, too, that strong moral sense, 

which was conspicuous in his character, displayed itself, and was 

earnestly cherished by the affection and instructions of a fond 

mother, who, as he used himself to say, “idolized him.” 

* Rev. Mr. Young’s Discourse, p. 60. 
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The early education of Dr. Bowditch was extremely limited ; he 

had no other advantages of instruction, than such as could be 

found in the common schools, whether public or private, of that 

day; which were inadequate to the proper developement and 

discipline of the mind, and in which the inefficiency of the instruc- 

ters was equalled only by the scarcely discernible acquisitions of the 

pupils. 

After leaving school, which was at the very early age of ten years, 

he passed some time in the workshop of his father, who, at the close 

of the Revolutionary war, had been compelled by the circumstances 

of that trying period to resume his original occupation, which was 

that of a cooper. At the age of twelve or thirteen years, he was 

placed as an apprentice, or clerk, in a ship-chandler’s shop in his 

native town. While in that situation, he used to devote his leisure 

moments to study, particularly in his favorite science of mathematics ; 

and sometimes employed himself in little philosophical and mechani- 

cal experiments, which were interesting to himself and the boys of 

his acquaintance. It is also stated, that at the age of fifteen he 

made an almanac, complete in all its parts.* 

He remained as an apprentice until he became of age; when it 

was decided that he should prepare himself for a nautical life ; which 

he entered upon in his twenty-second year, in the capacity of cap- 

tain’s clerk, though nominally as second mate of the ship. He made 

five voyages (four of them to the East Indies), which occupied nine 

years of his life; and on some of them he went as master, though 

without pretending to be practically familiar with seamanship. 

During these voyages, numerous occasions occurred of making 

known, in foreign countries, his extraordinary mathematical powers ; 

to the astonishment of all who were witnesses of the rapidity of his 

calculations and the accuracy of his results. 

* Judge White’s Eulogy, p. 16, 
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But a more important consequence of his mathematical knowledge, 

and of his example and personal influence, was, that he infused into 

the officers and mariners an ardent desire to make themselves 

masters of the principles as well as the practice of navigation ; and, 

so intense was their thirst for this kind of knowledge, that on one of 

his voyages the twelve common seamen, who composed the whole 

crew, had acquired the method of calculating lunar observations, — 

at that day no small accomplishment even for the first and second 

officers of a ship, and one, to which a common mariner could hardly 

aspire.* This zeal for nautical knowledge was warmly cherished by 

Dr. Bowditch; he used to aid the studies of the seamen by his per- 

sonal instruction and advice ; and there can be no doubt, that a large 

portion of the nautical skill, for which his townsmen have been dis- 

tinguished, may justly be traced, directly or indirectly, to him, as its 

original source. 

At this period of his life he had acquired some knowledge of the 

French, Spanish, and Italian languages ; and several years afterwards 

he added to these the study of the German, which at that time was 

very rare among the men of science in our country. 

During one of his voyages he began his revision of the well- 

known work on the art of navigation, called “ The Practical Navi- 

gator,” which had then for a considerable time been in general use 

among persons of the nautical profession. This book, compiled 

originally by a British writer, John Hamilton Moore, was the most 

useful manual then extant on the subject. Dr. Bowditch was led 

to make an examination of the work, which he found to be over- 

* For this fact, and the astonishment manifested in various foreign coun- 

tries at his extraordinary powers of calculation, I am indebted to Captain 

Henry Prince of Salem, the intelligent commander with whom Dr. Bowditch 

made most of his voyages. 
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run with errors; and, at the instance of an enterprising bookseller, 

he began to revise it. Two revised editions were issued, but 

still under the name of the original compiler. In his subsequent 

revisions, however, Dr. Bowditch found it necessary to introduce 

so many improvements, and to give it so much the character of a 

new work, that he felt warranted in announcing it afterwards under 

his own name. As this was the first work published by him, and 

has been so extensively useful, — having in this country taken the 

place of every other work on navigation, —I may be allowed to 

mention some particulars connected with it. 

The British work in its original state was a compilation, made 

up partly from Robertson’s “ Elements of Navigation,” and partly 

from the well-known “ Requisite Tables” of Dr. Maskelyne, form- 

erly Astronomer Royal in the Observatory at Greenwich. _ It 

was constructed on a plan to contain such matter only as 

should be practically useful to navigators; and with that view Moore 

copied most of the rules of Robertson and the Tables of Mas- 

kelyne. This work, being of a moderate size and price, became 

popular in England and America; and in the former country had 

passed through thirteen editions at the time when Dr. Bowditch 

undertook his first revision of it; the publication of which was 

begun in the year 1798. In that edition none but the most material 

errors were the objects of revision; but various useful additions 

were made in different parts of the work.t 

The popularity of the original work, as Dr. Bowditch observes, 

arose rather from the principle of its construction than from its 

execution, which was extremely faulty; for Moore, besides omit- 

ting to correct the errors of the works from which he made his 

compilation, added many blunders of his own; and, among them, 

+ Note A, at the end. 
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one that proved fatal to several vessels ; in the Tables of the Sun’s 

Declination, the year 1800 was set down by him as a J/eap year, 

which made an error of twenty-three miles in some of the num- 

bers ; and this was the cause of several vessels being wholly lost, 

and of others being brought into great danger. Dr. Bowditch justly 

characterizes this as “a very criminal inattention” in the compiler 

of a work, upon whose accuracy the lives and safety of thousands 

of navigators depended.* 

In the year 1802 Dr. Bowditch published the “ Practical Navi- 

gator” under his own name; this edition was originally to have 

been the third American one of Moore’s work. But, as Dr. Bow- 

ditch observes in his Preface to it, on a careful examination, it was 

found so erroneous in the Tables, and so faulty in the arrangement, 

that he “ concluded to take up the subject anew,” and, without being 

confined to Moore’s work, to have recourse to those authors, whose 

writings would afford the best materials for the-purpose; to intro- 

duce additions and improvements, and to ensure accuracy in the 

Tables by actually going through all the calculations necessary 

to a complete examination of them.t 

Notwithstanding the minute attention thus bestowed upon all 

the details of this work, Dr. Bowditch modestly says; “The au- 

thor had once flattered himself that the Tables of this collection 

which did not depend on observations would be absolutely correct ; 

but in the course of his calculations he has accidentally discovered 

several errors in two of the most correct works of the kind ex- 

tant, viz. Taylor’s and Hutton’s Logarithms, notwithstanding the 

great care taken by those able mathematicians in examining and 

correcting them; he, therefore, does not absolutely assert, that 

these Tables are entirely correct, but feels conscious, that no 

pains have been spared to make them so.” 

* Preface to the Practical Navigator. t Note B, at the end. 
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What a contrast does this language form with that of the origi- 

nal compiler; who, in the very edition which contained the egre- 

gious and “criminal” blunder before mentioned, as well as his 

other “eight thousand” errors, has the assurance to announce to 

all “mariners,” that “he sells no sea-books, charts or instru- 

ments but such as may be depended on; consequently he ex- 

cludes all those old, inaccurate, and erroneous publications, the 

depending upon which has often proved fatal to shipping and 

seamen.” 

Notwithstanding this boasting language, however, as soon as Dr. 

Bowditch’s revision was known, the usual orders, which had before 

annually gone from America to England for thousands of copies of 

Moore’s Navigator, were stopped at once; the American work came 

into general use immediately in our own country, and was re- 

published in London.* 

Useful, however, as the “ Practical Navigator” has been, it is 

not thus particularly noticed, as a work to which Dr. Bowditch 

himself attached any importance in respect to his scientific reputa- 

tion, or in any other view than as a practical manual; the first 

excellence of which is, the greatest possible accuracy. From the 

period of its original publication, therefore, he spared no labor in 

making the most minute corrections and improvements. In the 

last edition, published in the autumn of 1837, the body of Tables 

has been increased, from thirty-three to fifty-six; some of them 

being entirely new, and others essentially improved or corrected. 

One or two of these improvements may be here referred to, as 

showing the extreme care used in the construction of the work. 

The tenth Table contains the distances at which any object is 

visible at sea, calculated by the rule given in Vince’s Astronomy 

* See Note C, at the end. 
2 
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(§ 197), in which the Jerrestrial refraction is noticed, while this 

was neglected by Robertson, Moore, and others, and of course 

their tables are defective. His thirteenth Table contains the Dip 

of the horizon for various heights, calculated also by the rule in 

Vince’s Astronomy (§ 197), in which the ¢errestrial refraction is 

likewise allowed for. In this Table all the numbers differ a little 

from those published by Dr. Maskelyne, who had made a different 

allowance for that refraction.* 

I ought to add here, that Dr. Bowditch was enabled to give the 

greater accuracy to his work by means of a collection of Manu- 

script Journals of his seafaring townsmen, preserved in the valuable 

Museum of the East India Marine Society in Salem. By a regu- 

lation of that Society, which it is believed was proposed by Dr. 

Bowditch himself, each member, when going upon a voyage, is 

furnished with a blank book, uniformly ruled and prepared for the 

purpose of keeping a journal of nautical and other observations 

and remarkable occurrences; on the termination of the voyage 

each journal is deposited in the Museum of the Society; and the 

whole collection of them, now amounting to many volumes, forms 

a repository of innumerable facts, in nautical and geographical 

science, not to be found in any other sources. 

In connexion with this subject I may here add, that he em- 

ployed himself during three successive seasons, 1805, 1806, and 

1807, with two intelligent assistants, in making a thorough hydro- 

graphical survey of the harbours of Salem and three neighbouring 

towns; of which he published a well-known chart, of surpassing 

beauty and accuracy. With such extraordinary precision was this 

laborious work accomplished, that the pilots of the port discovered, 

and were the first to observe to the author, that their established 

* See Note D, at the end. 
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landmarks (which, however, Dr. Bowditch did not know to be 
such) were in fact laid down with such perfect accuracy in his 
survey, that the different ranges and bearings on the chart corre- 
sponded, with the utmost exactness, to those of the natural objects 
themselves. 

At an early age the attention of Dr. Bowditch was directed to 
the Principia of his great master, Newton. But, as that work was 
published in the Latin language, which he had not then learned, 
he was obliged to begin the reading of it by asking the assistance 
of some college students of his acquaintance; who, during their 
vacations, used to render him such aid as they were able, in occa- 
sionally translating for him. He soon found, however, that the 
acquaintance, which those young persons had with the classical 
Latin of Cicero and Virgil, was of little comparative value in en- 
abling them to comprehend the modern and technical Latin of 
Newton’s work ; and that his own knowledge of the subjects dis- 
cussed by Newton, with the aid of the mathematical processes 
and diagrams on the pages of the Principia, would, with a little 
study of the language, qualify him to read that and other scientific 
works written in Latin, without the assistance of his youthful 
and inexperienced interpreters. He accordingly began to study 
that language himself, just before he entered upon the seventeenth 
year of his age. It is stated, that the first Latin book which he 

undertook to read was Euclid’s Geometry ; but the great subject 

of his studies in that language was the Principia.* 

In the earlier period of his mathematical studies, his pecuniary 

means were very limited, and he was unable to buy any books of 

science. But, by the liberality of a few individuals in his native 

town, who took a warm interest in the encouragement of his talents 

* See Note E, at the end. 
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and pursuits, he had access to a small but valuable library (owned 

by an association of scientific and literary gentlemen), which con- 

tained a copy of the Philosophical Transactions of the Royal 

Society of London. This work was a treasure to him; and he 

began, in his eighteenth year, to make copious abstracts of all the 

mathematical papers in that immense repository of science. This 

labor was continued through many years; and the heavy folio vol- 

umes of those manuscript abstracts still remain in his library, the 

testimonials of his untiring zeal and industry. 

In the year 1806, at the particular instance, as it is understood, 

of the late Chief Justice Parsons, (whose extraordinary attain- 

ments included a knowledge of some of the higher branches of 

mathematics,) Dr. Bowditch was elected Professor of Mathematics 

and Natural Philosophy in the University at Cambridge. He could 

not, however, be persuaded to accept that professorship; but 

preferred remaining in his native town, discharging the duties of 

the office which he then held (of. President of a Marine Insurance 

Company), and pursuing his studies at such leisure hours as his 

official business would permit. Subsequently, however (in 1826), 

he became a member of the Corporation of the University, and 

remained in that body till his death. 

Upon the establishment of that important institution, the Massa- 

chusetts Hospital Life Insurance Company, at Boston, in the year 

1823, his peculiar talents were deemed indispensable to its or- 

ganization and management; and he was accordingly invited to 

take charge of it under the title of its Actuary. The great exact- 

ness of calculation, and the order and precision, introduced by him, 

will long attest the comprehensiveness of his views, and his practical 

skill in conducting the affairs of that association. 

On the occasion of leaving his native place, to enter upon 

this new office, his townsmen gave him a public dinner in testi- 
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mony of their respect for his private character, as well as of the 

public services rendered by him to the cause of science. 

He was elected a member of the American Academy in the 

year 1799; and from that period he communicated several papers, 

upon various questions of science, which are published in the 

different volumes of the Academy’s Memoirs, and of which it is 

proper to give some account. 

His first communication was “ A new Method of working a Lunar 

Observation,” published in the second volume of the Memoirs. 

This had been used by him for a long time before its publication, 

and previously to the appearance of the Transactions of the Royal 

Society for 1797, in which there is a method somewhat similar, by 

Mr. Mendoza y Rios. His object was, to simplify the modes of 

applying the Corrections, as they are called; which was always 

an embarrassing process to learners. By Dr. Bowditch’s method 

there remained no difference of cases, and the Corrections were 

always to be applied in the same manner, whatever might be the 

distance and altitudes of the observed bodies. In an Appendix to 

this useful paper he proposes an improvement, to abridge materially 

the labor of making the necessary calculations for determining the 

longitude. This method was afterwards incorporated (with further 

improvements) into his Practical Navigator, where it has ever since 

retained its place. It may be here added, that the importance of 

this method, in a practical view, was so highly estimated abroad, 

that the eminent French astronomer, M. Delambre, thought it 

deserving of particular notice and commendation in the Connois- 

sance des Tems (for 1808), published under his care, while a mem- 

ber of the French Board of Longitude. 

The next paper communicated by Dr. Bowditch to the Academy 

was upon a question of a higher class, and is entitled “ Observations 

of the Comet of 1807.” Before any account of this comet had 



xiv Mr. Pickering’s Eulogy on 

reached America, Dr. Bowditch had published, in one of our 

journals, a statement of the elements of it; and he came to the 

conclusion (which was afterwards found to be correct), that the 

comet in question was one which was before unknown to astrono- 

mers.* I allude to this circumstance, not by way of proving that 

he had displayed what he would himself have considered as 

evidence of mathematical powers, but as one, among numerous 

instances, to show, that results then obtained by him, as well as by 

eminent foreign astronomers, might be safely relied upon. 

In the same volume of the Memoirs is his valuable paper con- 

taining “Observations on the remarkable Total Eclipse of the Sun, 

which happened on the 16th of June, 1806.” This is the more in- 

teresting, as it contains, in the modest form of a JVole, the first public 

mention made by him of an error in La Place’s Mécanique Céleste, 

in the estimate of the oblateness of the earth. Dr. Bowditch, in 

determining the latitude of his place of observation, assumed the 

difference between the equatorial and polar diameters of the earth 

to be s3ath; which, he adds, is conformable to the Tables of La 

Lande; but La Place, from the observed length of pendulums, 

had calculated the ellipticity at 335th; in which, Dr. Bowditch ob- 

serves, a small mistake was made in one of the equations, which, 

if corrected, would make the result, that La Place should have given 

on his own principles, 3tsth ; which does not differ much from 335th, 

the result deduced by La Place himself from the lunar theory.t 

The next memoir by Dr. Bowditch was one of great practical 

value ; an “ Application of Napier’s Rules for solving the Cases of 

Right-angled Spheric Trigonometry to several Cases of Oblique- 

angled Spheric Trigonometry ”; in which, by a small alteration in 

the expression of those rules, they are made to include the solu- 

* Mem. Amer. Acad. Vol. III. p. 1. t Ibid. p. 18. 
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tions of most of the cases of oblique-angled spheric trigonometry in 

a more simple manner than in their original form. 

Another interesting communication by him is upon the extra- 

ordinary aérolite, or meteor, that exploded over the town of Wes- 

ton in Connecticut, on the 14th of December, 1807; which excited 

greater attention throughout this country than any phenomenon of 

the kind had before done. The object of Dr. Bowditch was, to 

make an estimate, as nearly as practicable in such a case, of the 

height, direction, velocity, and magnitude of the body in question. 

He was induced to collect all the observations made, and to go into 

the calculations he has given, because, as he states, the methods of 

making these calculations are not fully explained in any treatise of 

trigonometry common in this country; and because one of his 

problems is not, to his knowledge, given in any treatise of spherics. 

In this curious and interesting paper his friendship has led him to 

make acknowledgments to me personally, which I do not feel con- 

scious of deserving, for some supposed assistance rendered him in 

collecting and combining the observations there detailed. The 

results obtained by him in the case will not be uninteresting. 

The course of the meteor was in a direction parallel to the surface 

of the earth, and at the height of about eighteen miles. These points, 

he thinks, were ascertained with a considerable degree of accuracy. 

From satisfactory data the height must have exceeded thirteen 

miles. Its velocity probably exceeded three miles in a second, 

which is fourteen times as great as that of sound, and nearly as great 

as that of a satellite revolving about the earth at the same distance. 

The magnitude of the meteor was a subject of more difficulty; as 

the apparent diameter was not measured exactly by any observer. 

The least of all the limits of the diameter was 491 feet; which 

would give a cubic bulk of six millions of tons. But, as the whole 

mass which fell at Weston did not exceed half a ton, and would not 



xvi Mr. Pickering’s Eulogy on 

make a spherical body that would have been easily visible at the 

distance of several of the places of observation, there seem to be 

some grounds for the opinion, that by far the greater part of the 

mass continued on its course without falling to the earth. 

In the year 1811 a remarkable comet made its appearance, and 

was the subject of another able memoir by Dr. Bowditch; the 

result of which was, that this, like the comet observed by him in 

1807, was one that had been before unknown to astronomers.* 

The calculations in this case were made with vast labor and per- 

severance, most of which would have been spared, as he himself 

used to observe, if the improved methods of the present day had 

then been known in this country.t 

Another valuable paper of Dr. Bowditch was published in the 

same volume on that important subject, the Variation of the Mag- 

netic Needle ; containing an account of a series of observations 

made by himself in the years 1805, 1808, 1810, and 1811. 

It had been asserted in some publications of that period, that the 

variation had ceased to decrease, and was then rapidly increasing. 

This was stated, particularly in New York, by persons, who, from 

their official situations as public surveyors, were supposed to be the 

most competent judges ; and observations and facts were adduced 

to prove, that this change had taken place between the years 1804 

and 1807. It was said, that the boundary lines of certain towns in 

that State, and the course of a particular turnpike road, had differed, 

in the space of four or five years, between 15’ and 45’ from the 

original surveys; and hence it was inferred, that a material change 

in the variation had actually taken place. 

But Dr. Bowditch remarked, that the facts, as stated, by no means 

warranted the conclusion drawn from them; for, in the observations 

* Mem. Amer. Acad. Vol. III. p. 313. t See Note F, at the end. 



Dr. Bowditch, President of the American Academy. xvii 

made, no notice was taken of the daily variation of the needle, which 

sometimes exceeds any of the changes that had been observed in 

New York; besides which, the variation found at the same place 

with different instruments will frequently vary half a degree; and 

by changing the place of an instrument, only a few feet, the same 

effect will sometimes be produced. 

As this subject was of importance in a country like ours, where 

the boundary lines of towns and tracts of land are determined by the 

compass, and was of still greater consequence in our navigation, 

Dr. Bowditch instituted a course of observations in the four differ- 

ent years above mentioned. These observations were conducted 

with great care, and a minute attention to all those accidental 

causes, which might produce irregularities in the needle. And, 

to show the necessity of the utmost caution in such a case, it will 

be sufficient to state, that on one day, when he was observing with 

two excellent theodolites standing in the same place, the variation 

differed above fifty minutes; which was greater than any of the 

changes observed in New York, that had given rise to the dis- 

cussions of the subject. 

Dr. Bowditch came to the conclusion, that the differences noticed 

in New York arose in a great degree from the shortness of the 

needles used by the observers, and, perhaps, in part from the imper- 

fection of their instruments. To obviate these difficulties, he pro- 

cured a needle of twenty-four inches in length, suspended on an 

agate, and mounted with great care in every particular. This in- 

strument was generally used in one of the rooms of his house ; but, 

in order to ascertain whether the building affected the needle, he 

fixed a true meridian line on a table in the garden adjoining his 

house and at the distance of thirty feet from any building; and he 

found, that, even in so short a distance between the two places of 

observation, the variation in the garden was less by 3’ 25” than in 

3 
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the house; and this correction he applied to all his observa- 

tions. 

I have given these particulars for the purpose of showing, with how 

much care he proceeded in his investigations, and how cautious we 

should always be, in admitting unqualified statements on questions of 

science which require delicate and accurate experiments, and thus 

hastily proceeding to account for a supposed phenomenon, before we 

have ascertained the fact of its existence. 

But, in order to give a more complete view of the labor of con- 

ducting such a course of experiments, I ought also to state, that 

during those four years Dr. Bowditch made no less than five 

thousand one hundred and twenty-five observations; the result of 

all which was, that the needle had not then experienced any change 

of variation in this part of the country, but continued to approach 

the true meridian with nearly the same velocity as at the time of the 

earliest observations on record; that is, nearly about 1’ 19” a year.* 

This interesting and valuable paper was followed by one relating 

to a subject, which can hardly be made intelligible without a more 

minute explanation than can be given in this place, — the Motion of 

a Pendulum suspended from two Points. The experiment was first 

suggested and made by Professor Dean of Vermont, to illustrate 

the apparent motion of the earth as viewed from the moon. Dr. 

Bowditch was much interested in this experiment; and he under- 

took to examine the theory of the motions of a pendulum suspended 

in that manner. The singularly curious and interesting results of 

his investigation are contained in the paper here referred to.t 

His next communication to the Academy was on an important 

mistake which existed for half a century in the Solar Tables of 

Mayer, La Lande, and Zach. And on this subject it should be 

* Mem. Amer. Acad. Vol. III. p. 337. See Note G, at the end. 

+ Mem. Amer. Acad. Vol. III. p. 241. 
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observed, according to Dr. Bowditch, that in the Solar Tables of 

Delambre, published in 1806, the form of the Table is wholly 

altered; the method of entry by a double argument being used; 

and thus by taking a different path the error is avoided without 

noticing that it really does exist in the other works.* 

This paper was followed by an elaborate one upon the oblateness 

of the earth; which was suggested by some errors contained in the 

article “ Earth,” published in “ Rees’s Cyclopedia.” Dr. Bowditch 

was induced to notice the article in question, because that popular 

work had an extensive circulation in this country, and it was 

desirable that “currency should not be given to inaccurate ideas 

on the subject.” + 

His next paper is only a demonstration of the practical method 

(given in his Navigator) of correcting the apparent distance of 

the moon from the sun, or a star for the effects of parallax and 

refraction. The advantage of his rule is, that all the corrections are 

additive, which renders it peculiarly adapted to the daily use of 

mariners. 

This was followed by a communication upon an improved formula, 

by himself, for computing the Dip of the Magnetic Needle in differ- 

ent latitudes, according to the theory of the French mathematician, 

Biot. 

His next communication was on the methods of correcting the 

elements of the orbit of a Comet, in Newton’s Principia and La 

Place’s Mécanique Céleste. This was first published in the fourth 

volume of the Academy’s Memoirs; but the substance of it had 

been communicated several years before to the late Rev. Dr. 

Willard, then president of the University, and one of the best prac- 

tical astronomers of that period. Some importance is justly attached 

to this paper, as it relates to methods originally adopted by Newton 

* Mem. Amer. Acad. Vol. IV. p. 28. + Ibid. p. 30. 
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himself (though now not much used), and sanctioned by his com- 

mentators. 

The immediate occasion of examining this subject, was an at- 

tempt made by a celebrated English mathematician, the late Mr. 

Emerson (in the notes to a new edition of La Motte’s Translation 

of the Principia), to prove the accuracy of two equations used in 

the case; this had also been before attempted by other commenta- 

tors on the Principia, as Gregory, Le Seur, and Jacquier ; “and in 

none of the editions (that Dr. Bowditch had seen), not even that 

published by Bishop Horsley, is any doubt of their accuracy ex- 

pressed or even insinuated.” Yet, the method sanctioned by these 

high authorities, would, as Dr. Bowditch states, always make the 

corrections in question “double of what they ought to be.” The 

method of La Place, which is also examined by Dr. Bowditch, 

though simple and elegant when used with a small number of ob- 

servations, becomes objectionable and inconvenient when the num- 

ber of observations is large.* 

In the same volume we have a concise but interesting paper on 

the great question of the permanency of the Solar System, which 

I shall notice more particularly hereafter. 

This was followed by an important paper on Doctor Matthew 

Stewart’s formula for computing the motion of the Moon’s apsides. 

It presents a curious case, in astronomical science, where a for- 

mula, apparently general, happened to be true only in the particular 

instance in which it was accidentally first used by its author. 

In the year 1763 Dr. Matthew Stewart, of Edinburgh, published 

his computation of the Sun’s distance from the earth by means of 

the motion of the Moon’s apsides ; and four years afterwards Bishop 

Horsley made a communication to the Royal Society of London in 

* Mem. Amer. Acad. Vol. IV. p. 62. 



Dr. Bowditch, President of the American Academy. Xxi 

support of the accuracy of that calculation. Some time after that, 

however, two British mathematicians, Mr. Dawson and Mr. Landen, 

took the opposite side; the latter of those writers showing, that 

“several small quantities neglected by Dr. Stewart, in order to 

simplify the geometrical investigation, would produce a very great 

effect on his estimate of the Sun’s distance.” Mr. Landen also 

expressed some doubts of the accuracy of Dr. Stewart’s principles ; 

but he made no calculation to ascertain, whether the neglected force 

did in fact produce any effect in the result. 

This subject was again brought forward in the interesting biogra- 

phy of Dr. Stewart by Professor Playfair;* who, indeed, notices 

the objections of Mr. Landen, but concludes, notwithstanding, that 

Stewart’s method, “instead of being liable to objection, is deserving 

of the highest praise, since it resolves, by geometry alone, a problem 

which had eluded the efforts of some of the greatest mathematicians, 

even when they availed themselves of the utmost resources of the 

integral calculus.” 

It is a remarkable fact in the history of astronomical science, that 

the accuracy of Stewart’s method should also have been maintained 

by Dr. Hutton, by La Lande, and, still more recently, by Professor 

Playfair, in his elegant article on Physical Astronomy, re-published 

so lately as the year 1824, in the Supplement to the Encyclo- 

pedia Britannica, (in which Dr. Stewart is said to have demon- 

strated this remarkable theorem,) and again by the same writer, in 

an able article of a celebrated Review, in which he says, that Dr. 

Stewart had treated this subject “with singular skill and suc- 

cess.” T 

* Transactions of the Royal Society of Edinburgh, Vol. I. p. 69, of the 

Historical part. 

{ Edinburgh Review, Vol. XI. p. 280. 
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After noticing these historical facts in regard to the question, Dr. 

Bowditch remarks, that these late opinions of eminent mathema- 

ticians do not remove the objections which had been raised ; that is, 

that the neglect of the tangential force and other peculiarities of the 

method might possibly affect the result; and he then proceeds to 

the examination of the question, whether this fundamental theorem 

expresses, in an approximative form, the mean motion of the apsides, 

supposing, with the author, the eccentricity to be very small, or the 

orbit nearly circular. He observes, at once, in his communication, 

which was written twenty years ago, that there is now no difficulty 

in settling this point by means of the analytical expression of the 

motion of the apsides given by La Place; and, upon applying that 

method, he found that Dr. Stewart’s formula was far from being so 

correct as had been supposed by the able writers above referred to, 

but, on the contrary, that it was essentially defective. The first and 

most important term of the series is double its true value; and the 

whole formula will not give an accurate numerical result, except 

when the primary planet and satellite have a certain proportion to 

each other; and this, by a remarkable coincidence, happens to be 

the case nearly with the earth and Moon, the example taken by 

Dr. Stewart; but the same formula would not answer, if the 

Moon’s distance from the earth were much greater or much less 

than it now is; and it would require but a very small decrease of 

the Moon’s mean distance from the earth, to render the Sun’s dis- 

tance infinite when computed according to Doctor Stewart’s direc- 

tions; so that this method would have failed, if it had been applied 

to other cases, as, for instance, Jupiter’s satellites; and he then 

demonstrates, that such would be the result. 

Dr. Bowditch concludes, that the defect in the most important 

theorem of Dr. Stewart makes his method wholly fail. He attri- 

butes the mistake in this case entirely to the use of the geomet- 
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rical method of investigation; he observes, that the failure of so 

distinguished a mathematician shows, how extremely difficult it is 

to apply this method with success to complicated problems requiring 

great accuracy; and that there are few questions in the higher 

branches of Physical Astronomy, where the ancient geometry can 

be used with much advantage.* 

I find but three other communications of Dr. Bowditch to the 

Academy, — the first, on the meteor which passed over Wilming- 

ton in the State of Delaware, November 21st, 1819; the second, 

upon a mistake found in the calculation of M. Poisson relative to the 

distribution of the electrical matter upon the surfaces of two globes; tf 

and the third, upon the elements of the Comet of 1819. 

Such is a brief account of the occasional labors of Dr. Bowditch in 

the cause of science during those leisure hours only, which an active 

life afforded him. Of themselves they would be deemed not incon- 

siderable for any individual, who was so circumstanced as not to be 

able to make the objects of science his exclusive pursuit ; and, if 

we would justly estimate the labors of our countrymen, in com- 

paring them with those of the favored individuals in the various 

states of Europe, who are enabled, either by the patronage of their 

governments or otherwise, to devote their whole lives to science, 

this difference of circumstances should ever be kept in view. 

As to the patronage of government, which, indeed, among few 

nations has stimulated genius to such intense exertions as we find 

in the history of human knowledge, — alas! in our own country, a 

country of which we have just cause to be proud in numberless 

respects, — how little has it hitherto been able to effect for science. 

If our lamented President had been compelled by his pecuniary 

* Mem. Amer. Acad. Vol. IV. p. 110. f Ibid. p. 295. 

ft Ibid. p. 307. § Ibid. p. 317. 
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circumstances, or could have been induced by any motive, to de- 

pend upon the patronage of government, how long a period would 

have elapsed before we should have seen the publication of his great 

work, which has conferred such lasting honor upon his native land! 

Fortunately for himself, and for the cause of science in this 

country, Dr. Bowditch was able (though with no small sacrifice of 

that property which he had desired to leave undiminished for his 

children,) to publish the work at his own expense. He might, 

indeed, have effected this by the aid of numerous friends, as well as 

of the American Academy; who would cheerfully have defrayed 

the expense, and actually offered to do it. But his high sense of 

personal independence could not be brought to submit to what 

he considered, in any degree, as a pecuniary obligation to pri- 

vate friends in such a case; he was willing to delay his work, 

and, if found necessary, even to retrench his daily expenses, 

moderate as they were, rather than to accept the aid offered him. 

In this determination he was encouraged by the noble-spirited 

matron, to whom he had been united in marriage for many years, 

and who declared herself ready to submit to any sacrifice that 

might be the consequence of his decision; an example worthy to 

be placed by the side of that, which the history of literature has 

recorded of the illustrious German scholar, Reiske, who would have 

refunded to his siz subscribers the price of their copies, and then 

have abandoned in despair the publication of his great work (the 

Greek Orators), had not his affectionate and resolute consort, in a 

determined tone, said to him, “Trust in God; sell my jewels to 

defray the expense ; what are a few shining baubles to my happiness.” 

Besides the publications already mentioned, Dr. Bowditch was 

the author of a few reviews, and other occasional articles, in some 

of the periodical works of this country.* 

* See Note H, at the end. 
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But the great work, upon which his fame as a man of science 
will ultimately rest, is his copious and profound Commentary upon 
the Mécanique Céleste of La Place, of which he made the first 
entire translation, and which he has elucidated in a manner that 
commands the admiration of men of science in all countries. 

To do justice to this invaluable work, would require much more 
time than can be allotted to it on the present occasion, even if I 
were qualified to perform that task in a manner worthy of the 
subject. The labors of Dr. Bowditch lie so far out of the range of 
readers, who do not make works of that kind a subject of their 
particular attention, that, amidst the universal and just commenda- 
tion of the work, a very imperfect knowledge of its real value still 
exists, even among many well-informed persons. Difficult, however, 
as it may be for me to do justice to this part of my subject, yet the 
honored name of our President has been so long connected with 
this work of La Place, that it is necessary for me to occupy a part of 
your time with a few particulars in relation to the Commentary and 
the original work, — a work, which, like Newton’s, in the preceding 
century, may justly be called the Principia of the age; and the 
author of which, by the common consent of men of science both in 
Great Britain and elsewhere, is placed in the next rank to his great 
predecessor, Newton. 

We often hear the names of the original Mécanique Céleste and 
of the Translation and Commentary of our late president; and 
always accompanied with vague praises, which leave no distinct 
impression of the one or the other. Yet, if we would form a just 
estimate of the labors of Dr. Bowditch, I need not say, that it is 
indispensable to have a clear conception of the design and execu- 
tion of both the works. 

On the present occasion, if the remarks I am about to make were 
4 
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to be addressed to an association exclusively devoted to physical 

and mathematical science, I should neither think it proper, nor 

should I be presumptuous enough, to enter upon a lengthened ex- 

amination of works, with which persons devoted to those pursuits 

are already more familiar than I can myself pretend to be. 

But addressing myself, as I do, to a society composed of indi- 

viduals, the greater part of whom have given more of their leisure 

to researches in literature and general science, than to physical 

astronomy or other branches of mathematical investigation, I shall 

be pardoned for some details which might otherwise have been 

spared, but which, unless I greatly deceive myself, will not be 

destitute of interest to all who hear me. 

Now, at the very commencement, and as an introduction to those 

details, in order that we may justly estimate the high importance of 

the original work of La Place, (independently of the Translation and 

Commentary of Dr. Bowditch,) it is necessary to go back, in the 

history of physical astronomy, beyond the age of the illustrious 

author, and for a moment direct our attention to that glorious epoch, 

when a flood of intellectual light burst forth from the mighty mind of 

Newton, and, with the splendor of the sun in the firmament, re- 

vealed to his wondering fellow-mortals the master principle of the 

structure and laws of the visible universe. 

“ Astronomy,” says La Place, “is a science which above all others 

presents us with the longest connected series of discoveries. The 

distance is immense between the first transient glance of the heavens, 

and that extended and general view by which, at this day, we are 

able to embrace the past and future condition of the system of the 

world. In order to arrive at the latter, it was necessary to observe 

the heavenly bodies for many centuries ; to recognise in their ap- 

parent courses the real motion of the earth; to ascend to the laws 

of the planetary movements, and from those laws to the principle 
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of universal gravitation; and finally, to descend again from that 
principle to a complete explanation of all the celestial phenomena, 
even in their most minute details. And this is what the human 
intellect has accomplished in Astronomy,” * that science, which, 
in another part of his work, he justly characterizes as “the most 
sublime of all the natural sciences,” and whose objects cannot fail 
to draw around it a degree of their own splendor and magnificence ; 
while the immense masses of those objects, their boundless dis- 
tances, and the inconceivable velocity, yet steadiness and regularity 
of their movements, while they present the highest exercise to the 
human mind, deeply affect the imagination and impress the beholder 
with some conception of that mighty energy, which sustains them 
in their motions with a permanency to which we can see no 
limit. 

“Tt was reserved for Newton,” says La Place again, “to make 
us acquainted with the general principle of the heavenly motions. 
Nature, while she endowed him with a profound genius, took care 
also to give him to the world at the most favorable moment. 
Descartes had changed the face of the mathematical sciences ; 
Fermat had laid the foundation of the geometry of infinites; 
Wallis, Wren, and Huygens had just discovered the laws of mo- 
tion; the discoveries of Galileo on the fall of heavy bodies, and 
those of Huygens on the doctrine of evolutes and centrifugal 
forces, led to the theory of motions in curves; Kepler had de- 
termined those which the planets describe, and had a glimpse of 
universal gravitation ; and finally, Hook had justly perceived, that 
their motions were the result of an original projectile force com- 
bined with the attraction of the sun. The mechanism of the 
heavens, therefore, seemed only to be waiting for some man of 

* Exposition du Systeme du Monde, p. 1. 
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genius, who should generalize these discoveries, and be enabled 

to extract from them the law of gravitation. This was what 

Newton accomplished, in his immortal work on the Mathematical 

Principles of Natural Philosophy.” * 

As soon as Newton had arrived at this great principle, (con- 

tinues La Place,) he perceived, that the important phenomena of 

the system of the world flowed from it. He found, among others, 

the following results; that the attractive force of a solid or a hollow 

sphere, upon a particle of matter placed without its surface, is the 

same as if the whole mass were collected in its centre; he proved 

that the rotation of the earth must flatten it at the poles; and he 

determined the laws of the variation in the degrees of the meridians 

and of gravity, upon the hypothesis, that the earth was homoge- 

neous; he perceived, that the action of the sun and moon upon 

the earth, as a spheroid, must produce an angular motion on its 

axis of rotation, must cause a retrogradation of the equinoxes, 

raise the waters of the ocean, and keep up, in that immense 

fluid mass, those oscillations, which we observe in it, called the 

ebb and flow of the tide. In fine, he satisfied himself, that the 

inequalities in the moon’s motion were owing to the united action 

of the sun and earth. “But, with the exception of what relates to 

the elliptical movements of the planets and comets, the attraction of 

spherical bodies, and the intensity of the attractive force of the 

sun, and of planets accompanied by satellites, all these discoveries 

were merely sketched out, or exhibited in their first draught. His 

theory of the planets is limited by the supposition that they are 

homogeneous; his solution of the precession of the equinoxes, not- 

withstanding its ingenuity and the apparent agreement of its results 

with observations, is yet defective in many respects. Among the 

* Exposition du Systéme du-Monde, p. 414. 
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numerous perturbations of the motions of the heavenly bodies, he 

has considered only those of the motions of the moon; and the 

most considerable of these, the evection, escaped his investigation. 

He thoroughly established the existence of the principle which he 

had discovered ; but the developement of its consequences and its 

advantages was the work of the successors of this great geometer. 

The imperfections of the calculus of infinites, in its origin, did not 

permit him completely to resolve the difficult problems presented 

by the theory of the system of the world. He was often obliged 

to give mere sketches, or estimates, always uncertain, till they have 

been verified by a rigorous analysis. Notwithstanding these un- 

avoidable defects, however, the importance and general form of 

the discoveries, with numerous profound and original views, 

which were the germ of the most brilliant theories of the geom- 

eters of the last century, — all of which he exhibited with great 

elegance, — ensure to the work on the Mathematical Principles of 

Natural Philosophy, the preéminence over all other productions of 

the human intellect.” * 

Such was the state in which the discoveries of Newton had left 

the science of physical astronomy, when the great work of La 

Place appeared, — undoubtedly the most important one that has 

distinguished the present age; and conducted by an analysis so far 

gradually perfected beyond that of any former period, that it has 

been said by an able writer, that if Newton or Leibnitz should have 

returned to the world at any time since the middle of the last 

century, they would have been unable, without great study, to 

follow the discoveries which their disciples had made, by proceed- 

ing in the line which they themselves had pointed out.t The grand 

* Exposition du Systéme du Monde, p. 418, &c. 

{+ Edinburgh Review, Vol. II. p. 252; in an article by Professor Playfair. 
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result of the efforts of those disciples was, that, at the close of the 

last century, there was not one of the phenomena, which had per- 

plexed astronomers in the motions of the heavenly bodies, that 

could not be explained on the principle of gravitation; and the 

conclusions of theory were reconciled with the observations, except 

so far as imperfections in practice will ever occasion slight deviations 

from theory. 

The time, then, seemed to have come, as La Place himself had 

said of Newton, for some man of genius to reduce into one work 

the whole theory of astronomy, with all the discoveries in the 

science since the age of the great English geometer ; and La Place 

was the man, in all Europe, whom the scientific world would have 

selected for so great an undertaking.* 

This vast labor La Place undertook in his Mécanique Céleste. 

He says, in his brief but comprehensive Preface, “The whole of the 

results of gravitation, upon the equilibrium and motions of the fluid 

and solid bodies which compose the solar system and the similar 

systems existing in the immensity of space, constitute the object of 

Celestial Mechanics, or the application of the principles of me- 

chanics to the motions and figures of the heavenly bodies. Astron- 

omy, considered in the most general manner, is a great problem of 

mechanics, in which the elements of the motions are the arbitrary 

constant quantities. The solution of this problem depends, at the 

same time, upon the accuracy of the observations and the perfection 

of the analysis. It is very important to reject every empirical 

process, and to complete the analysis, so that it shall not be neces- 

sary to derive from observations any but indispensable data. The 

intention of this work is to obtain, as far as may be in my power, 

this interesting result.” 

* Edinburgh Review, Vol. II. p. 253. 
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All this, says Dr. Bowditch, “he has accomplished, in a manner 

deserving the highest praise for its symmetry and completeness ; 

but, from the abridged manner in which the analytical calculations 

have been made, it has been found difficult to be understood by 

many persons, — who have a strong and decided taste for mathe- 

matical studies, —on account of the time and labor required to 

insert the intermediate steps and demonstrations, necessary to enable 

them easily to follow the author in his reasoning.” Dr. Bowditch 

then adds: “ To remedy, in some measure, this defect, has been the 

chief object of the translator in the Votes. It is hoped, that the 

facility arising from having the work in our own language, with the 

aid of these explanatory Notes, will render it more accessible to 

persons who have been unable to prepare themselves for this study, 

by a previous course of reading in those modern publications, which 

contain many important discoveries in analysis, made since the time 

of Newton. 

“The notes were written at the time of reading the volumes, as 

they were successively published. The translation was made be- 

tween the years 1815 and 1817, at which time the four first volumes, 

with the several appendices and notes, were ready for publication.” * 

I must now ask you to follow me a little longer, while I lay before 

you a few particulars in relation to the original work and the Commen- 

tary ; and I persuade myself, that you will find in them a degree of 

interest, which many persons would not expect in works lying so 

far out of the range of general readers, but yet involving discussions 

of the highest questions on which the human mind can employ 

itself. 

I shall first ask your attention to as short a statement as possible 

of the leading subjects in the original work, and then to our late 

President’s Commentary upon it. 

* Bowditch’s La Place, Vol. I. Preface. 



XXXIl Mr. Pickering’s Eulogy on 

In the very commencement, you cannot fail to be struck with 

the broad and general views, which the author has taken of his 

vast subject, as a whole; and the regular and beautiful order 

in which he gradually proceeds to every necessary detail, till the 

entire subject is exhausted; thus justifying the remark made by 

an able writer, before quoted; who says, “Such is the work of 

La Place, affording an example, which is yet solitary in the history 

of human knowledge, of a theory entirely complete; one that has 

not only accounted for all the phenomena that were known, but 

that has discovered many before unknown, which observation has 

since recognised. In this theory, not only the elliptic motion of 

the planets, relatively to the sun, but the irregularities produced 

by their mutual action, whether of the primary on the primary, of 

the primary on the secondary, or of the secondary on one another, 

are all deduced from the principle of gravitation; that mysterious 

power, which unites the most distant regions of space, and the 

most remote periods of duration. To this, we must add the great 

truths, — brought in view and fully demonstrated, by tracing the 

action of the same power through all its mazes, — that all the 

inequalities in our system are periodical; that, by a fixed appoint- 

ment in nature, they are each destined to revolve in the same 

order, and between the same limits; that the mean distances of 

the planets from the sun, and the time of their revolutions round 

that body, are susceptible of no change whatsoever; that our sys- 

tem is thus secured against natural decay; order and regularity 

preserved in the midst of so many disturbing causes; and anarchy 

and misrule eternally proscribed.” * 

The first principal division of the Mécanique Céleste treats of 

the “Laws of Equilibrium and Motion”; and, under that general 

* Professor Playfair, in the Edinburgh Review, Vol. II. p. 277. 
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head, La Place considers the Equilibrium and Composition of Forces 

which act on a Material Point; the Motion of a Material Point; 

the Equilibrium of a System of Bodies; the Equilibrium of Fluids ; 

the General Principles of the Motion of a System of Bodies ; the 

Laws of Motion of a System of Bodies, in all the relations mathe- 

matically possible between the Force and Velocity; the Motions 

of a Solid Body of any Figure whatever; and the Motion of Fluids. 

The investigation of these great problems, in this very general 

form, it will be perceived, prepares the way for the consideration 

of the systems of bodies, and the individual bodies composing 

those systems, both solid and fluid, which are the constituent parts 

of the universe. 

La Place then proceeds to the second principal division of his 

work; which is, the Law of Universal Gravitation, and the Mo- 

tions of the Centres of Gravity of the Heavenly Bodies ; and, under 

this part of his subject, he considers the Law of Universal Gravity, 

deduced from observation ; the Differential Equations of the Motion 

of a System of Bodies, subjected to their Mutual Attractions; the 

First Approximation of the Motions of the Heavenly Bodies, or 

Theory of the Elliptical Motion; the Determination of the Elements 

of the Elliptical Motion ; the General Methods of finding the Mo- 

tions of the Heavenly Bodies by successive Approximations ; the 

Second Approximation of the Celestial Motions, or Theory of their 

Perturbations ; the Secular Inequalities of the Motions of the Heav- 

enly Bodies; and the Second Method of Approximation to the 

Motions of the Heavenly Bodies, which is founded on the Varia- 

tions, which the Elements of the Motion, supposed to be Elliptical, 

suffer by means of the periodical and secular inequalities. All 

these profound and complicated questions, particularly the secular 

inequalities, — whose progress and effects are so extremely slow, 

as to have eluded the calculation of all La Place’s predecessors, — 

6 
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are developed by him in so exact and satisfactory a manner, as 

hardly to leave any thing further to be expected from the most 

intense application of the human mind, with the aid of the most 

perfect instruments of analysis. 

The two divisions, or books, above mentioned, form the first vol- 

ume of the entire work. 

The third book, with which the next volume opens, treats of the 

Figures of the heavenly bodies, deduced theoretically, in the most 

generalized form, from the attraction of homogeneous spheroids 

terminated by surfaces of the second order; the developement of 

the attraction of any spheroid in a series; the figure of a homo- 

geneous fluid mass in equilibrium, and having a rotatory motion; 

and, lastly, the figure of a spheroid, differing but little from a perfect 

sphere, and covered by a fluid stratum in equilibrium. 

These theoretical results are then compared with actual observa- 

tions made of the figures of the Earth and the planet Jupiter; of 

which last the very perceptible oblateness, as the author observes, 

has been determined with great accuracy.* This third book ends 

with an investigation of the Figure of the Atmosphere of the heay- 

enly bodies. 

La Place next considers the Oscillations of the Sea and the 

Atmosphere ; discussing, in their order, the theory of the ebb and 

flow of the sea, the stability of the equilibrium of the sea, the man- 

ner of noticing in the theory of the ebb and flow the various cir- 

cumstances, which, in a harbour, have an influence on the tides; 

and, lastly, making a comparison of the theory with observation, 

and arriving at the conclusion, that the principal phenomena of the 

tides are in accordance with the theory of universal gravity. 

The subject of his fifth book, which completes the First Part of 

* Bowditch’s La Place, Vol. II. p. 486. 
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the entire work, is, the Motions of the heavenly bodies about their 

own centres of gravity; under which head the author considers, 

in detail, the motions of the Earth, the Moon, and Saturn’s Rings, 

about their respective centres. 

In the Second Part of the work (which begins with the third 

volume, containing the sixth and seventh books), the author discus- 

ses the theory of the Planetary Motions, and their inequalities and 

perturbations, arising from all the known causes; beginning with 

the planet Mercury, and proceeding, in order, to the outer boundary 

of our system; excepting, however, the four newly discovered 

planets, Ceres, Pallas, Vesta, and Juno; the inequalities of which, 

as Dr. Bowditch observes, will not probably be completely ascer- 

tained for a long time.* In connexion with this part of his subject, 

La Place also considers the masses of the planets and of the moon ; 

the determination of which, as he observes, is one of the most 

important objects in their theory.t This portion of the work 

concludes with important considerations on the formation of astro- 

nomical tables, and on the invariable plane of the planetary system 

and the action of the fixed stars upon the system ; the great dis- 

tance of which last, as the author observes, renders that action 

insensible. f 

After the theories of the planets themselves, the author gives that 

of their respective Satellites ; beginning with the Moon, which occu- 

pies a large space (about half of the third volume), and which, as 

he remarks, has difficulties peculiar to itself, arising from the mag- 

nitude of its numerous inequalities, and from the slow convergency 

of the series by which they are determined. These inequalities, 

which arise partly from the oblateness of the Earth and Moon, and 

* Bowditch’s La Place, Vol. III. p. 187, note. 

+ Ibid, p. 333, t Ibid, p. 343. 
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in part depend upon the action of the planets, are then discussed 

in order, and a comparison made of the theory with observation ; 

to which the author adds the very interesting and delicate investi- 

gation of the secular variations, in the motions of the Moon and 

Earth, which may be produced by the resistance of an ethereal 

fluid surrounding the Sun; the existence of such a fluid being 

assumed by La Place as possible. Dr. Bowditch adds, in a note, 

that the existence of such a resisting medium is now considered 

highly probable, in consequence of the observed decrease of the 

times of revolution of Encke’s comet, in its successive appearances 

between the years 1786 and 1829; and he further observes, that 

the extreme rarity of the mass of this comet, makes it peculiarly 

well adapted to the discovery of the effect of such a resisting ethe- 

real fluid, which cannot, however, produce any sensible effect on 

the large and dense bodies of the planets and satellites.* 

In the eighth book, with which the fourth volume opens, La Place 

considers the perturbations of the Satellites of Jupiter, Saturn, and 

Uranus ; the masses of the satellites, the oblateness of the planet 

Jupiter, and the eccentricities and inclinations of the orbits of the 

satellites. The phenomena of the Satellites are of great importance ; 

for, as La Place observes, although they have been discovered only 

two centuries, and their eclipses have been observed but a century 

and a half, yet, during “this short interval, these bodies have pre- 

sented to our view, by the rapidity of their revolutions, all those 

great changes which time produces with extreme slowness in the 

planetary orbits; the system of the satellites being an image of 

that of the planets.” + 

He next gives the theory of Comets; their perturbations at a 

* Bowditch’s La Place, Vol. III. p. 678. 

+ Mécanique Céleste, Vol. IV. Preface. 
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small or great distance from the Sun, and when approaching so near 

to a planet as to have their orbits wholly changed; and, lastly, their 

masses, which, from the circumstance of their action upon the 

planets being insensible, must be “excessively small.” In the case 

of one of them, the first comet of 1770, La Place observes, we are 

sure, that the mass is not “one five-thousandth part of that of the 

earth.” He adds, as a result of his calculations, that this comet 

passed directly through the space where Jupiter and his satellites 

were then situated ; and yet it does not appear, that the comet pro- 

duced the slightest alteration in the motions of those bodies ; and, 

he concludes, generally, that, if in the immensity of past ages some 

of the comets have encountered the planets and their satellites, 

which is very probable, it does not seem that the shock can have 

had much influence on their motions. But he remarks further, that, 

if a comet, with a mass equal to that of the Moon, should encounter 

the Moon or a satellite of Jupiter, there is not the least doubt, that 

it would render the orbit very eccentric.* 

After thus investigating the phenomena of the different bodies 

composing our system, and other parts of the universe, La Place 

proceeds to a subject intimately connected with all of them, — the 

subject of Light, and the theory of Astronomical Refractions, which 

will be further noticed hereafter. 

In a supplement to this tenth book, La Place, after referring to a 

preceding part of his work (where he had considered the phenomena 

arising from the refractive power exerted by bodies upon light) and 

stating that this force is the result of the attraction of their particles, 

remarks, that the Jaw of this attraction cannot be determined by the 

phenomena, because the only condition required, is, that it must 

become insensible at sensible distances; and this is the only case 

* Bowditch’s La Place, Vol. IV. pp. 435 — 437. 
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in which corpuscular attraction has been submitted to an accurate 

analysis. He then adds, that he shall now lay before mathemati- 

cians another case, which is still more remarkable, from the variety 

and singularity of the phenomena depending upon it, and from its 

being susceptible of an equally accurate analysis; the case of capil- 

lary attraction, a singularly curious and interesting subject, the 

theory of which he first published in the year 1806. The effects 

of the refractive power, he observes, correspond to dynamics and 

the theory of projectiles ; those of capillary attraction correspond 

to hydrostatics and the equilibrium of fluids, which are elevated or 

depressed, according to certain laws. A minute and profound in- 

vestigation of these laws, concludes this second part of the work ; 

which completes the author’s system. 

It will not be uninteresting to pause here a moment, and in im- 

agination place ourselves at a height, from which the vast subject 

of La Place’s labors ought to be surveyed. If, then, we concen- 

trate our attention upon it, as an entire object, we perceive the 

powerful intellect of the author, grasping the general phenomena of 

the matter of the universe, from the whole mass down to the minute 

and invisible particles, which are the ultimate component parts of 

that mass; beginning with the laws of equilibrium and motion, gen- 

erally, as applicable to all matter, solid and fluid ; then proceeding, 

step by step, to the subdivisions, or parts of the whole, considered 

as systems of bodies; and, next, to the individual bodies that are 

members of those systems; then, considering the laws of gravita- 

tion, and the mutual attraction and perturbations of the heavenly 

bodies ; next, our own solar system, its planets, satellites, and 

comets ; and, from the consideration of these, the author is led to 

the attraction of bodies of a particular character, that is, those which 

are homogeneous and of a spheroidal form, of which the Earth is 

an example, and is particularly discussed; and, connected with 
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which, is the figure of a fluid mass in equilibrium and having a 

rotatory motion, as the ocean of our Earth; and, finally, after con- 

sidering the attraction between masses of matter, the author pro- 

ceeds to that which takes place between their particles. 

In this manner does the author bring into one grand and magnifi- 

cent review, the wonderful phenomena of all matter, the entire mass 

of the material world, through the various portions into which it 

may be divided, till he arrives at those inconceivably minute parti- 

cles, whose law of attraction cannot be certainly determined by the 

phenomena, because they elude the power of human observation. 

Such is the outline of this extraordinary work ; a work, which, 

an able writer observes, “does honor, not to the author only, but 

to the human race; and marks, undoubtedly, the highest point 

to which man has yet ascended, in the scale of intellectual attain- 

ment.” * 

The Translation and Commentary of Dr. Bowditch extend to 

the first four volumes of the original work; which, in fact, contain 

the whole of the author’s plan and views of the Mechanism of the 

Heavens. La Place had, however, shortly before his death, added 

a fifth volume, which it is only necessary to mention very briefly at 

this time. It was published at an interval of twenty years after 

the former volumes, and contains historical notices of the labors of 

other geometers on the same subjects, together with such further 

researches, as the author himself had subsequently made. This 

volume has not been translated by Dr. Bowditch; but this was the 

less necessary, as he has incorporated into the notes of his four vol- 

umes, and under the proper heads, all the important scientific matter 

contained in this additional volume, except upon the subject of the 

Earth’s temperature and the velocity of sound; so that the Translation 

* Professor Playfair, in the Edinburgh Review, Vol. XI. p. 278. 



xl Mr. Pickering’s Eulogy on 

and Commentary now furnish us, in English, with a complete body 

of astronomy, such as is not to be found in any other language. 

The original work was the fruit of incessant meditation, upon the 

great subjects of it, for more than sixty years, * and under circum- 

stances the most favorable, that could fall to the lot of man; the 

author having the entire command of his time, and being surrounded 

by all the scientific men of France, who could render him any 

aid in their respective departments. If an observation in astrono- 

my was required, — if any experiment became necessary in meteo- 

rology, in chemistry, in mechanics, — if laborious calculations were 

wanted in mathematics, — in order to verify his theories, — the most 

eminent men of France, at the most advanced period of human 

knowledge, may be truly said to have been at his command ; some 

of them, indeed, literally so, by orders of the government; and 

others, from that common zeal in the cause of science, which is 

always glowing in such a community. 

And here, I cannot but ask you, for a moment, to compare with 

these highly favorable circumstances, the disadvantages, under which 

our lamented President intrepidly undertook the difficult and labori- 

ous task, which he has so successfully accomplished, and which has 

secured to him so honorable and enviable a rank among his eminent 

contemporaries of the scientific world. La Place, it is true, like 

him, in the earlier part of his life, had no family influence, or rank, 

to promote his advancement; he was the son of a farmer in Nor- 

mandy. But here all resemblance in the circumstances of the two 

cases ends. For when La Place quitted his native province, and 

determined to make his own fortune, upon his arrival at Paris he 

presented himself to the celebrated D’Alembert, who was then 

at the height of his fame and influence in that capital. He addressed 

* Fourier, Eloge de La Place, Mém. de I’Institut, Tom. X. 
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a letter to that eminent mathematician, upon the general princi- 

ples of mechanics ; the profound views developed in that commu- 

nication could not fail to make a deep impression on so great a 

geometer ; and what was the result? A few days afterwards, 

La Place was appointed professor of mathematics in the Military 

School at Paris. From that moment, says his distinguished eulo- 

gist, he was enabled to bestow his undivided attention on the 

science which he had chosen ; and he gave to all his labors a fixed 

direction, from which he never deviated. This immovable and 

determined constancy in his views was always the principal char- 

acteristic of his genius ; and he passed the whole of a long life (of 

seventy-eight years) in accomplishing his great design, with a per- 

severance of which the history of science does not, perhaps, offer 

another example.* 

Contrast with this good fortune the situation, in which our Presi- 

dent was placed from the earliest period of his life. Compelled, 

by his father’s humble circumstances, when only ten years of age, 

to forego even the slender advantages of a common school, that he 

might by his personal services contribute to the support of the 

family ; then placed as an apprentice in a ship-chandler’s shop ; 

and, at length, in order to gain a livelihood for himself, obliged to 

become a seaman, in his twenty-first year, and to continue in that 

occupation for a considerable period of his life, —what an example 

does his history present of the extraordinary results that may be 

obtained by talents and industry, under the most unpropitious cir- 

cumstances! When he first started into manhood, the state of 

mathematical science in this country was extremely low; he found 

no competent judge to appreciate his attainments; no powerful 

patron, who could place him in a situation where, like La Place, he 

* Eloge, par M. le Baron Fourier. 
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could give his undivided attention to his favorite science ; nor was 

he, like that distinguished man, at once placed in comparatively 

affluent circumstances, and relieved from all solicitude for those 

necessary means of living, for which the student as well as the man 

of business must provide ; but, on the contrary, obliged to maintain 

a constant struggle against the formidable obstacles I have men- 

tioned, and with a slender physical constitution, that demanded 

incessant vigilance, lest its powers should be prostrated by the 

exertions of his ever active intellect; how much did he achieve 

within the term of a life, shorter by thirteen years than that of his 

great exemplar, and during which he could pursue the study of his 

favorite science only at those intervals of leisure, which the daily 

avocations of business allowed him. 

It is under such circumstances, that we should compare the 

scientific labors of our President with those of the eminent men of 

other countries ; and, especially, with those of the illustrious author, 

whose great work is the subject of the profound and lucid Commen- 

tary, of which I am now to give a brief account. 

Here I may, in the first place, remark, that the mere mechanical 

bulk of Dr. Bowditch’s work exhibits an amount of actual labor 

that astonishes us. The four volumes now completed contain nearly 

a thousand pages each; and Dr. Bowditch has given three pages 

of commentary for every two of the original; the text of which he 

has followed, volume by volume, to the end of the fourth, of which 

he had just strength enough remaining to revise the thousandth 

page a few days before his death. 

The scientific men of Great Britain were astonished at his 

attempting what they justly called a “gigantic task,” — the task of 

translating into our common language, and elucidating with a copi- 

ous and able commentary, a work, which they acknowledge to be 

so profound, that there were hardly twelve persons in that kingdom, 
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who could even read it with any tolerable facility,* and not one who 
had then attempted to translate and explain it. Subsequently, in- 
deed, to Dr. Bowditch’s Translation being prepared for publication, 
there were printed in England two translations of the jirst: book 
only, or about one third of the first volume, with notes, by Mr. 
Toplis, and by Dr. Young ; but the latter extraordinary man, whom 
some of his countrymen place at the head both of “the letters and 
the science of England,” left the eighth chapter of his translation, 
(upon the Motion of Fluids,) without any annotations, though it is 
the most difficult, and is one which Dr. Bowditch advises young 
students to pass over on their first reading of the work. Another 
translation, by Mr. Harte, was also begun about the same time ; 
but no copy of it had been received in this part of our country, 
when Dr. Bowditch published his first volume. 

An able English writer observes, that at the period of these 
publications there was a very meagre supply of works, in our lan- 
guage, illustrative of the celestial mechanism, “ whether in the nature 
of express commentary and avowed illustration of the immortal 
work of La Place, or in the form of independent treatises, calcu- 
lated to bring the whole subject before the reader in a more com- 
pendious and explanatory manner than was compatible with La 
Place’s object.” 

The same writer, however, farther remarks, that these “ desid- 
erata” are now supplied; and “in a manner that leaves little to 
wish for” ; and he adds, that, “if any thing were wanting to put our 
geometers effectually upon their mettle,” it would be found in the 
extraordinary coincidence, that one of the works to supply the 

* Quarterly Review, for July, 1832, Vol. XLVII. p. 558 ; and Edinburgh 
Review for January, 1808, Vol. XI, p: 281, in an article written by Professor 
Playfair. 
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want complained of is the production of “a lady, our own country- 

woman,” and the other, of an “.4merican, by birth and residence.” 

The writer then notices, in terms of high commendation, the first 

volume of Dr. Bowditch’s La Place, and the “Mechanism of the 

Heavens,” by the highly gifted female alluded to;* who, in that 

extraordinary work, has communicated the results of La Place’s dis- 

coveries to the English nation, in their own language; and has thus 

repaid the obligation, which a century before had been conferred 

upon British science by a celebrated female mathematician of 

France ; who, by her Translation of the Principia and her Commen- 

tary upon it, first made known to the French nation, in their native 

language, the great discoveries of Newton. + 

Dr. Bowditch, having constantly in view practical utility, has in 

his first volume brought together various formulas which are of fre- 

quent use in the work and notes, and placed them at the end of his 

Introduction, for the convenience of reference. Of these he has 

given demonstrations at the end of the volume. 

Another improvement, as it has heretofore been generally con- 

sidered, is the introduction of diagrams; which students of this 

science find extremely convenient, though they have been discarded 

by mathematicians of great eminence. The use of them, to the 

extent allowed by Dr. Bowditch, is commended by a distinguished 

French mathematician, from whom Dr. Bowditch had received sey- 

eral letters respecting his work. { Whether the practice has a 

tendency ultimately to retard or to facilitate the progress of the 

student, is not a question to be discussed on the present occasion. 

In the Notes upon the Second Chapter of the First Book, which 

treats of the Motion of a Pendulum, Dr. Bowditch has done justice 

* Mrs. Somerville. + See Note I, at the end. 

{ Letter from M. Lacroix to Dr. Bowditch, April 5th, 1830. 



Dr. Bowditch, President of the American Academy. xlv 

(as in numerous other instances) to that great French geometer, 

Le Gendre, by introducing the method of obtaining certain values 

by means of the Tables of Elliptical Integrals, computed by him. It 

has been a subject of regret, that, from any motives whatever, La 

Place should have omitted to do that justice himself to this distin- 

guished mathematician. 

On the other hand, the same spirit of justice, which influenced 

Dr. Bowditch in the case just mentioned, has led him in another 

part of the work (Book I. ch. 5) to vindicate the accuracy of La 

Place against the strictures of a writer in a celebrated European 

Journal, upon certain equations relating to the preservation of living 

forces and areas. 

In another place, however, he finds La Place to have drawn too 

general a conclusion (ch. 7, on rotary motion), where he gives an 

equation which he says is integrable only in the three cases there 

specified by him; whereas Dr. Bowditch demonstrates, that there 

are three other cases not mentioned by La Place, in which this in- 

tegration is possible by the same methods; and he then states them 

in detail. 

In an elaborate Note on the First Chapter of the Second Book, 

Dr. Bowditch gives a very complete, though extremely condensed 

view of the subject of Conic Sections, and in so generalized a form 

as to comprehend them all within the compass of two pages. 

The Fourth Chapter of the Second Book is upon the Computation 

of the Orbit of a Comet; and Dr. Bowditch, in his commentary 

upon it, when noticing Newton’s Principia, remarks upon a fallacy 

which had run through all the editions he had seen of that work, 

and had even been defended by Newton’s commentators as correct. 

This fallacy was noticed, many years ago, by Dr. Bowditch, in the 

Memoirs of the Academy, as I have before mentioned. * 

* Bowditch’s La Place, Vol. I. p. 460, note ; Mem. Amer. Acad. Vol.IV. p. 62. 
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In the same chapter, he notices the method adopted by La Place, 

of combining the observations, with a view to the greatest accuracy 

in the theory of a comet; and he considers the method to be liable 

to some objections. He then, in a subsequent note, proposes a 

valuable improvement in the mode of correcting the elements by a 

method of his own. * 

We have, in the same Book (ch. 6, § 49), an example of his own 

skill in finding the last terms of the series there in question, by 

an original method, which he had discovered and used before he 

had ever seen the work of La Place, where the same method is 

adopted. 

In the subsequent chapter of the same Book, he considers the 

great and interesting question of the permanency of the Solar System, 

which La Place believed he had there fully established. Dr. Bow- 

ditch, however, found it necessary to make a very important limita- 

tion in La Place’s celebrated equations of condition, from which that 

author had inferred, that the orbits of the planets will for ever remain 

nearly circular and in the same plane; and he then shows, that 

however just the inference may be, that the orbits of the three exte- 

rior planets, Jupiter, Saturn, and Uranus, can never be very eccen- 

trical or deviate much from the same plane, yet it does not follow, 

from the same equations, that the orbits of the smaller planets will 

always be nearly circular and in the plane of the ecliptic; for the 

orbits of these might be very eccentric, and even parabolic, and the 

planes of them be perpendicular to each other, and yet the equation 

be satisfied. Dr. Bowditch had discussed this point many years 

before, and published a paper upon it in the Memoirs of the Ameri- 

ean Academy, which I have already mentioned. t 

* Bowditch’s La Place, Vol. I. pp. 463, 470. 

f Mem. Amer. Acad. Vol. IV. p. 74. 
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The first volume of Dr. Bowditch’s Commentary is concluded 

with a valuable summary of Spherical Trigonometry. 

After this particular account of the first volume of this great work, 

I shall notice very briefly only a few of the more important additions 

of Dr. Bowditch to the succeeding volumes. 

In a note on the Third Book (Chap. 1, § 3) he mentions, in pass- 

ing, an important improvement he had made in a particular notation, 

and which he had adopted, in his Commentary on La Place, many 

years previously to the publication of a method used by an eminent 

French mathematician*, which is substantially like that of Dr. Bow- 

ditch, and is now in general use. 

He next notices (in Book III. ch. 2, §8) La Place’s remarkable 

omission of an important term in one of his formulas, as originally 

published ; and, what will appear most surprising is, that this defect 

appears to have remained unnoticed by mathematicians for nearly half 

acentury. Asimilar omission occurs afterwards (chap. 5, § 38), and 

both of these Dr. Bowditch has supplied in the text, as being essen- 

tial to the formula. In his Note on the last-mentioned case, he has 

also given a method of his own for ascertaining the value of the 

radius vector of an ellipsoid, being more general than that of La 

Place, and the same which he had many years before published in 

the Academy’s Memoirs. ¢ 

Dr. Bowditch had peculiar skill in bringing any proposed formula 

to the test by means of extremely neat and simple cases. Of this 

there is a striking example in this second volume;{ in which he 

shows by this test, that a rule proposed by an eminent English 

mathematician § is defective. I have understood, that Dr. Bowditch 

sometimes, among his intimate friends, alluded to this case as one of 

* Baron Fourier, Secretary of the Institute of France. 

t Vol. IV. p. 45. tf) BS 207. § Mr. Ivory. 
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his most successful instances of this description. It arose from the 

following circumstance. 

In the Philosophical Transactions of the Royal Society of London, 

for the year 1824, the able mathematician just mentioned published 

a paper, in which the principles used by La Place (Book III. ch. 3, 

§ 18) in finding the equilibrium of a fluid mass were objected to as 

incomplete. Dr. Bowditch, in order to enable his readers “ to 

judge of the difficulties of the subject, and of the sufficiency of the 

commonly received laws of equilibrium,” gives a concise historical 

account of the different methods used from the time of Newton to 

the present day. After stating in his lucid manner the principles in 

question, he adds, that they “seem plain and satisfactory, and they 

were used by mathematicians during nearly a century, without any 

objection being made to thém ; and there was no doubt, in the mind 

of any one, that they comprised all the conditions necessary to the 

equilibrium of a fluid.” 

But in the paper abovementioned Mr. Ivory proposes another 

condition ; which need not, however, be here stated. 

This led to a reéxamination of the subject ; and among the 

numerous opponents of Mr. Ivory’s opinion was the celebrated 

French mathematician, M. Poisson; who, as Dr. Bowditch observes, 

points out several examples, in which Mr. Ivory’s new principle, 

carried to its full extent, would lead to an erroneous result. To 

these examples Dr. Bowditch adds only one of his own (above 

alluded to), which he calls “an extremely simple case”; but that 

simple case decides the fate of the proposed rule. 

In a subsequent part of this second volume (Book III. ch. 5, 

§ 42) Dr. Bowditch notices an error in the computation of the 

figure of the earth, as deduced from the observed lengths of a pen- 

dulum in different latitudes ; and he points out here, as he had 

done many years before in the Academy’s Memoirs, the probable 
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source-of the error committed by La Place in this instance ; as he 

also does, a few pages afterwards, another error “of considerable 

importance,” (to use his own words,) in a subsequent part of that 

author’s calculation. 

Now, in order to make this subject intelligible at least, if not 

interesting, I may be allowed to remind you, that there are four 

methods in general use for computing the oblateness of the earth, 

supposing it to be an ellipsoid of revolution; 1. By comparing 

the observed lengths of two consecutive degrees of the meridian. 

2. By comparing the lengths of two degrees of the meridian 

measured in different latitudes. 3d. By means of the observed 

variations in the lengths of pendulums vibrating in a second of time 

in different latitudes. 4. By means of two equations in the moon’s 

motion (the one in longitude, the other in latitude), depending on 

the oblateness of the earth. 

The two former of these methods, though they would at first 

view seem to be the most natural and accurate, as being the appli- 

cation of actual admeasurement, are from various causes the most 

uncertain; the fourth, which results from the moon’s motion, is 

almost wholly independent of any error arising from the inequalities 

of the earth’s surface, and is the most satisfactory ; and next to this 

is the third, founded on the observed length of the pendulum. 

On this last method, Dr. Bowditch gives, in his Notes to this 

volume, a most useful investigation of the Earth’s figure, from “the 

latest and best observations” of the pendulum in different parts of 

the globe. La Place, in his computation of the oblateness of the 

earth as deduced from the length of the pendulum, was obliged to 

use the ancient observations ; and his results were, many years ago, 

shown by Dr. Bowditch to be incorrect. Since that time, numerous 

observations have been made, and with more accuracy, from the 

equator to Spitzbergen, within eleven degrees of the north pole; 
ii 
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and these have been brought together, and analyzed with vast 

labor, by Dr. Bowditch, from the Transactions of learned Societies, 

the works of individual authors, scientific journals, and every other 

accessible source of information within the range of modern science. 

The result of this laborious investigation, however, is not abso- 

lutely decisive of the question. Dr. Bowditch remarks, that the ob- 

servations, though made with the greatest care, differ so much from 

each other, that we cannot place great confidence in the result of 

any combination of them, unless the number of observations is very 

great; and it is, therefore, desirable to obtain many more than we 

now have, particularly near the equator, where the most remarkable 

variations have been found, But another remark made by him, on 

the result of the observations which we already possess, is singu- 

larly striking and interesting, as a proof of the minute exactness of 

modern science. He observes, that, instead of being dissatisfied 

with this result, we ought to feel some degree of surprise, that by 

means of the very small excess of the polar over the equatorial 

pendulum, which may be considered as a base line of less than a 

quarter of an inch in length, we can determine within a fraction 

of a mile, the difference between the polar and the equatorial radius 

of the earth. Dr. Bowditch adopts, as being very near to the true 

value, the ratio 335, which he has always used, and which was 

proposed by La Lande, in his Astronomy, forty years ago. 

This subject had been discussed by Dr. Bowditch more than 

twenty years previously, in a Memoir communicated to the Acade- 

my, to which I have already referred. The examination of the 

subject at that time was suggested by the republication of Rees’s 

Cyclopedia in this country. In the thirteenth volume of that work, 

containing the article Earth, he found that the editor had published 

the “elegant method” of computing the oblateness of the earth by 

the observed lengths of pendulums in different latitudes, as it was 
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given by La Place in his Mécanique Céleste, but had allowed the 

application of the formulas to numbers to remain nearly as in the 

original work, —in which there was a material error, — and that 

additional mistakes had been committed by the author of the article 

itself. Dr. Bowditch justly observed, that as the Cyclopedia had 

an extensive circulation in this country, he thought it proper to 

notice these errors, in order that “currency might not be given to 

incorrect ideas on the subject” ; and, as an additional reason, that by 

making the correction in question, we obtain from the observations 

of the pendulum a result much more conformable to those deduced 

from other methods. He then, in the same paper, points out the 

errors in the results, and their sources; to which I have already 

directed your attention. 

The third volume of La Place’s work contains, as before stated, 

the particular theories of the motions of the heavenly bodies ; first 

giving the theory of the primary planets, and then that of their 

respective satellites ; beginning with our own, the Moon, which 

occupies a large space. Dr. Bowditch’s annotations on this volume 

are of the same important and useful character with those on the 

preceding parts of the work; but time will not permit me to refer 

to the different topics discussed by him. I may, however, be 

allowed to mention, that one interesting and important subject, 

which had previously come under his notice, is here more particu- 

larly considered; I mean, the effect produced upon the motions of 

the planets and their satellites by the resistance of an extremely 

rare ethereal fluid; to which I have before directed your attention, 

when noticing this part of the original work. Dr. Bowditch has also 

made a most valuable addition to this volume, — an Appendix con- 

taining a full view of the different modern improvements made in 

the modes of computing the orbit of a planet, or comet, moving in 

an ellipsis, parabola, or hyperbola; with the methods of computing 
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the place of the moving body at any time. This Appendix, as he 

observes in his advertisement to the volume, contains many impor- 

tant formulas and tables, which are useful to astronomers in making 

the computations just mentioned. Some of the Tables are new, 

and the others have been varied in their forms, to render them more 

simple in their uses and applications; none of them, he adds, have 

heretofore been published in this country ; and several of the for- 

mulas have been introduced into the calculations of modern astron- 

omy since the commencement of the first part of the original work. 

The Tables, as here given by Dr. Bowditch, are highly valued by 

astronomers for their convenience, beauty, and exactness. 

The theory of Comets concludes the inquiries of La Place relative 

to the matter and form, and the motions, of the various masses or 

bodies, which constitute the system of the world. There remains, 

however, another subject, intimately and essentially connected with 

those inquiries, —the subject of Light and the Theory of astro- 

nomical Refractions, — which the author then proceeds to examine. 

The motion of light in the mediums through which it passes, 

particularly in the atmosphere, is, as he observes, one of the most 

important objects of astronomy ; whether we consider it in relation 

to theory, or to its effect upon every astronomical observation. We 

view the heavenly bodies through a transparent medium, which 

by inflecting their rays changes their apparent position, and 

makes them appear in different places from those which they really 

occupy ; it is, therefore, important to determine the law of this 

inflection, so as to obtain the real situations of those bodies.* This 

investigation is accordingly pursued in the Tenth Book. The 

author adopts the Newtonian hypothesis of the emission of light ; 

which, however, has been much shaken by more recent observations 

tending to confirm the undulatory or wave theory. 

* Bowditch’s La Place. Vol. IV. p. 438. 
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On either hypothesis it becomes essential to ascertain the laws 
of light. La Place, as before observed, pursues his investigation of 
the laws of reflection and refraction upon the Mewtonian theory ; 
and Dr. Bowditch, in an able and copious Note, shows how the 
same results may be obtained according to the wave theory. 

But of the numberless topics of interest and importance discussed 
in this great work, none is more singularly curious than one, whose 
name will hardly convey a just idea of the subject itself, —I mean 
that of Capillary Aitraction, which La Place himself pronounces 
to be “one of the most curious objects of Physics.” * This is a 
part of the work, on which our late President has concentrated his 
powers of analysis with as much force and skill, as upon any of the 
numerous subjects which he has examined in his Commentary. 

In order that the importance of this subject may be understood, 
and that a just view may be taken of the extent of it in its various 
relations, we must reflect for a moment upon some of the numerous 
modes, in which this species of attraction exhibits itself. 

The most usual form, in which it has been the subject of observa- 
tion and experiment, is, in the ascent of water, or any other fluid, 

in capillary tubes, or between two plates of glass placed near each 
other in a vessel containing the fluid. The same principle, however, 
governs the movements of fluids in numberless other cases; some 

of which are so familiar to us, that they cease to attract our notice. 
For example; when we fill a glass or other vessel with water, if the 
vessel is already wet, the water will be drawn upwards round the 
sides of the vessel, and present a concave surface ; but if, on the 
contrary, the vessel is entirely dry, the water will rise in it with a 
convex surface, and may, in popular language, be heaped up even 
above the brim of the vessel. From the same cause, a light body 

* Bowditch’s La Place, Vol. IV. p. 694. 
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floating on the water near the side of the vessel, will suddenly be 

drawn into contact with it; and two bodies lying on the surface, 

upon being brought towards each other, will suddenly rush together. 

In the same way, too, we see the rain forming itself into pellucid 

drops, and hanging from the under surfaces of bodies, or standing in 

imperfect globules on their upper surfaces ; and the same principle 

manifests itself in the form of 

“the dew-drops, which the sun 

Impearls on every leaf and every flower ; 

and in 
‘“‘the gentle tear let fall 

From crystal sluce.” * 

In short, the phenomena of capillary attraction are so constantly 

manifesting themselves, and under such various circumstances, that 

they present to the philosophical observer questions of singular 

interest and extraordinary difficulty. These questions are most 

elaborately and profoundly investigated by La Place and his com- 

mentator. 

Among other investigations of Dr. Bowditch in relation to this 

subject, I ought not to omit the fact, that he has most thoroughly 

examined and analyzed the very celebrated work of the present 

day called the Wew Theory of Capillary Attraction, by the eminent 

French mathematician, M. Poisson; and has shown, by numerous 

examples from M. Poisson’s work, that, profound and acute as that 

author is, he has, under a different form of notation and with vast 

labor, only arrived at results which are either identical with those 

before obtained by La Place under his own form of notation, or 

which may be easily obtained from them; and that the supposed 

* Milton, Parad. Lost. 
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discoveries announced in the Vew Theory have not in reality 

advanced this branch of science. This portion of Dr. Bowditch’s 

work, when published, will, in the opinion of our mathematicians, 

attract the notice of men of science in Europe as strongly, per- 

haps, as any part of his labors. 

When I briefly ask your attention to one or two results of this 

investigation, and their connexion, —not obvious at first view, — 

with other branches of science, it will not cause any emotion of 

surprise, that this curious subject should have so deeply engaged 

the attention of the author and his commentator. 

From these investigations, says La Place, “we perceive the 

agreement which is found between the capillary phenomena and the 

results of the law of attraction of the particles of bodies, decreasing 

with extreme rapidity so as to become insensible at the least dis- 

tances that are perceptible to our senses. This law of nature is the 

source of chemical affinities ; like gravity, it is not arrested at the 

surfaces of bodies, but penetrates them, acting beyond the point of 

contact, but at imperceptible distances. Upon this depends the 

influence of masses in chemical phenomena, or the capacity for satu- 

ration, whose effects have been so beautifully developed by M. Ber- 

thollet. Thus two acids, acting upon the same base, are divided 

in proportion to their affinities with it; which would not take place 

if this affinity acted only when in contact; for then the most power- 

ful acid would retain the whole base. The figure of the elementary 

particles, the heat, and other causes, being combined with this law, 

modify the effects of it. The discussion of these causes, and of the 

circumstances which develope them, is the most delicate part of 

Chemistry, and constitutes the philosophy of that science, making 

known to us as much as possible the intimate nature of the bodies, 

the law of the attractions of their particles, and that of the foreign 

attractions which operate upon them.” La Place adds afterwards, 
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that, “at the surface of a fluid, the attraction of the particles, modified 

by the curvature of the surface and of the sides of the vessel which 

contains it, produces the capillary attraction; therefore these phe- 

nomena, and all those which Chemistry presents, correspond to 

one and the same law, of which now there can be no doubt.* The 

effects of the capillary action, then, being reduced to a mathematical 

theory, as the author further observes, “there is only wanting in this 

interesting branch of physical science a series of very accurate ex- 

periments, by means of which we may compare the results of the 

theory with nature.” ¢ 

But I must desist from further noticing the subjects of this great 

work in detail, and confine myself to a few general remarks upon 

the invaluable labors of Dr. Bowditch; who, by his Translation, first 

made the work accessible to all who speak the English language, in 

every quarter of the globe, and has accompanied it with a Commen- 

tary, which will still farther disseminate the important discoveries 

and speculations contained in it, by rendering them intelligible and 

familiar to great numbers of zealous students, whose comparatively 

slight attainments would, without such aid, have for ever debarred 

them from all use of the work. 

One of the first remarks suggested by an examination of the 

work of Dr. Bowditch is, that, although his able and copious Com- 

mentary takes the name and place of JVotes upon the original work, 

yet it not only contains elucidations of his author’s text, but includes 

a history of the progress of mathematical science, from the time of 

La Place’s original publication, more than thirty years ago, to the 

present day. 

Another valuable service rendered by Dr. Bowditch is the 

* Bowditch’s La Place, Vol. IV. p. 1006 — 1009. 

{ Ibid., Vol. IV. p. 1015. 
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awarding of justice to different writers, whose labors had been 

made to contribute to the perfecting of the Mécanique Céleste, but 

who are not referred to in that work; so that La Place appears 

himself to be the author of discoveries, which belong to others. His 

contemporaries in France complained, that he was not willing to be 

just either to them, or to his predecessors; that his great fault was, 

his not citing the authors to whom he was indebted ; and _ that 

he permitted the discoveries of others to appear to the world as 

his own. 

It is not for us to determine how far these complaints of his coun- 

trymen were well-founded; in such cases the motive, of which we 

have not here the means of judging, is essential in estimating the 

justness of the charge. In point of fact, however, Dr. Bowditch 

has, in his Commentary, traced to their proper authors various 

processes and formulas, which, in the text, are not referred to their 

original sources. 

Among the many eminent men, whose claims Dr. Bowditch 

has been careful to bring distinctly into view, the most conspicuous 

is the illustrious Lagrange ; who, from his extraordinary mathemati- 

cal powers, was at sixteen years of age made professor of mathe- 

matics in the Royal School of Artillery at Turin, in which every one 

of his pupils was older than himself.* This great man’s talents 

and character, on the whole, appear to have commanded more of 

Dr. Bowditch’s profound respect and admiration, than those of any 

other individual, whose works were the subject of his studies. Of 

his eminent talents he remarks, that, “ upon the death of Euler, 

Lagrange remained, undisputedly, the greatest mathematician then 

* Delambre, Notice sur la Vie et les Ouvrages de M. Lagrange ; Mém. de 

VInstitut, Tom, XIII. 2° Série, p. xxxiv. 
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living” ;* and among those traits of his character, which called forth 

Dr. Bowditch’s warmest admiration, was his inflexible sense of 

justice towards other men of science; for, as his eloquent eulogist 

says of him, “throughout his writings, whenever he adduces an 

important theorem, he gives due credit to the original author of it ; 

and when he corrects the ideas of his predecessors or contem- 

poraries, it is always done with that deference which is due to 

genius.” f 

Immediately upon the publication of the first volume of Dr. Bow- 

ditch’s Translation and Commentary he received, from distinguished 

mathematicians and astronomers of England, France, Germany, and 

Italy, the most gratifying testimonials of the great service he had 

rendered to science, and of the ability which he had displayed 

throughout the work; and, if time would permit us to indulge our- 

selves in this honorable pride, it would be interesting to you to 

listen to them, as it has been gratifying to my own feelings to review 

them in the numerous letters on the files of his correspondence ; f 

but I must forbear asking your attention to any farther details on 

this occasion. 

Such is the noble work accomplished by Dr. Bowditch, and on 

which his fame, as a man of science, is ultimately to rest; and, 

assuredly, the most lofty ambition could not desire a more solid 

and lasting monument ; a monument, which will endure as long as 

there shall be left a remnant of the human race to contemplate 

the mighty fabric of those heavenly systems, whose structure and 

laws are inscribed upon it. 

The scientific reputation of Dr. Bowditch had been so long 

* North American Review, Vol. XX. p. 363. 

+ Delambre, Notice, etc., p. Ixxxviil. 

t See Note J, at the end. 
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established, that he had, for many years before his death, been a 

member of various foreign Academies of Sciences ; and, but for his 

death, would, doubtless, have soon been admitted into the Royal 

Institute of France. * 

I have thus endeavoured to give you a brief, but, I fear, a 

very imperfect sketch of the scientific character and works of our 

lamented President. The particulars of his private life have already 

been fully exhibited in the interesting publications before referred 

to, and it is only necessary on the present occasion to add a few 

general remarks upon that subject. 

In social life Dr. Bowditch was distinguished for great integrity, 

extraordinary energy of character, and unremitting zeal and _perse- 

verance in whatever he undertook to accomplish. His manner was 

ardent, and indicative of that warm heart, which has now ceased to 

throb for those friends who enjoyed the happiness of his society. 

His deportment was, to an extraordinary degree, unaffected and 

simple ; and, in the expression of his opinions, he had an une 

measured frankness, which a heartless age of artificial civility would 

hardly consent to rank among the virtues. His reverence for truth, 

and for probity of character, was as deep-rooted, as his indigna- 

tion was inexorable on the discovery of fraud or duplicity. 

With a strong intellect, which was never unemployed, and a 

sensitive moral principle always in full exercise in the community 

around him, he may be justly said to have had a long life, though 

he did not attain to what we usually call old age, having hardly 
reached the close of his sixty-fifth year; which, however, as we 

are informed, was a greater age than had fallen to the lot of any of 

his lineal ancestors for several generations. 

The fatal termination of his last illness was not anticipated by 

* See Note K, at the end. 
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the public, till a short time before his death. When apprized him- 

self of the apprehensions of his friends, in the first instance, and, 

afterwards, of the opinion of his eminent medical attendant, * that 

his malady must soon terminate fatally, he received the notice with- 

out dismay. He expressed a wish,—and what parent could feel 

otherwise !— that he could have lived to see his younger children 

grown up and established in life; but at the same time, with a heart 

full of gratitude to a kind Providence that had crowned him with 

innumerable blessings in this life, he declared his entire resignation 

and his readiness to depart. 

The short interval remaining was employed, while his strength 

permitted, in arranging his official and private affairs, and in receiv- 

ing the last sad visits of his near friends and other persons, who 

had peculiar claims upon him; during all which, his usual cheer- 

fulness did not forsake him. One of those interviews, of a most 

affecting character, was given by him to the present distinguished 

Head of the University, with whom he had been associated for 

many years as a member of the corporate body of that Institution ; 

and one of no less interest took place only a few days before his 

death with our distinguished associate, the chief magistrate of this 

State ; the particulars of which are already known to you. 

During his illness, among other occupations, he continued to em- 

ploy himself in correcting the sheets of the last volume of his great 

work ; but the progress of his disease was so unremitting, that, — 

as had happened to one of his illustrious predecessors, Lagrange, 

in whose life Dr. Bowditch had himself not long before regretted 

the unfortunate occurrence, — he had not sufficient strength remain- 

ing to enable him to complete the final revision of the whole 

volume. When he had reached the thousandth page, on which 

* Dr. James Jackson. 
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his feeble hand had just traced a few intelligible signs, the iron 

grasp of disease snatched his last occupation from him for ever. 

His strength gradually failed; his physical powers refused their 

office ; but his living intellect still shone bright and unclouded ; 

and, like the sun in the firmament, whose radiant orb he had so 

often watched in mid-ocean, from the splendor of its meridian 

beams to the softened lustre of its evening decline upon the waters 

of the fathomless deep, his serene and tranquil spirit gently sunk 

to repose, in cloudless majesty, upon the bosom of the ocean of 

eternity. 
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NOTES. 

NOTE A. p. vii. 

Tue remark made at that period by the American publisher, in recom- 

mendation of his work, will not be uninteresting at this day in relation to 

Dr. Bowditch, who was then about twenty-four years of age. He says :— 

“For several new Tables and Additions to this work, the Editor takes 

this public opportunity of returning his thanks to Mr. Nathaniel Bowditch, 

of Salem, Fellow of the American Academy of Arts and Sciences, whose 

acknowledged talents, both as a theoretical and practical navigator, reflect 

high honor on the nautical character of his country.” 

The publisher adds, that one of the Notes (on Table XIV. of that edition) 

“was furnished by Mr. William Bowditch,’ who was a brother of Dr. 

Bowditch, and distinguished also for his mathematical knowledge. 

NOTE B. pp. viii. 

In going through this examination Dr. Bowditch made the last figure 

exact to the nearest unit ; and no less than eight thousand errors were dis- 

covered and corrected in the work of Moore, and above two thousand in 

the Requisite Tables; though of the latter Dr. Bowditch justly remarks, 

that most of the errors were in the last decimal place, and in many instances 

would but little affect the result of any nautical calculation. But, he adds, 

when it is considered, that most of the Tables are useful on other occasions 

where great accuracy is required, it will not be deemed a useless improve- 

ment to have corrected so great a number of small errors. — Preface to 

Practical Navigator, p. vi. edit. 1802. 
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NOTE C. p. ix. 

Tue following extract of a letter addressed to me, June 4th, 1838, by Mr. 

George W. Blunt, of New York (a son of the original publisher of Dr. 

Bowditch’s Navigator), of whom I had made some inquiries respecting the 

history of the work, will be interesting to the American reader. 

“The first edition of the American Practical Navigator was printed but 

not published in 1801. As soon as Mr. Blunt had printed the corrections 

and additions of Dr. Bowditch he disckarged all his hands, took the work, 

as far as printed, and a copy of Hamillon Moore, with all the errors marked, 

amounting to several thousand, and went to England. On his arrival there, 

he called on the publishers of Hamilton Moore, John and James Hardy, and 

Steele ; was introduced, and, after some conversation, one of the Messrs. 

Hardy observed, —‘ You have done us up in America with one of our best 

books.’ On being asked what he meant, he replied, Hamillon Moore. Mr. 

Blunt then said, that was his business in England ; showed them the copy 

of Moore, with the errors in it, and finally sold the printed copy of Bowditch 

on condition, that the American edition should not be sold until June 1802, 

to give them an opportunity to get theirs into the English market at the 

same time.” 

The London edition was announced (on its title-page) as “ originally 

written and calculated by Nathaniel Bowditch, Fellow of the American Acad- 

emy of Arts and Sciences ; revised, re-calenlated, and newly arranged, by 

Thomas Kirby, Teacher of the Mathematics and Nautical Astronomy.” In 

the prefatory Address of the English publishers, who recommended their 

edition as an “‘ Improvement ”’ of Dr. Bowditch’s work, they speak of having 

made an arrangement with Mr. Blunt, the American publisher ; which they 

were induced to do, “‘not only by Mr. Bowditch’s high reputation, but by 

reflecting upon the low state to which the existing Works on Practical 

Navigation had fallen in the opinion of men of discernment ;”’ and add, that 

they had ‘spared no expense in securing to the British nation the benefits 

of American science and diligence.” 

Unfortunately, either the English editor, Mr. Kirby, or his printers, per- 

formed their duty in so careless a manner, that many errors were found 

in the London edition of Dr. Bowditch’s work. This gave occasion to a 

British writer (Andrew Mackay, LL.D.) who published a rival work on 
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Navigation, to make Dr. Bowditch’s supposed inaccuracies a particular object 

of attack. In criticizing his revision of Moore’s work, Dr. Mackay says : 

—‘‘In this last book, which is pretended to be very correct, are many 

errors and contradictions,’’ and, “‘it would be a tedious task to enumerate 

the errors”’ contained in it.— Pref. p. xiv. Ist edit. 

This charge was promptly and emphatically repelled by Dr. Bowditch in 

his next edition (1807), in which he says :— “A number of mistakes have 

been made in printing the Tables of Mr. Kirby’s first (London) edition, 

some of which haye been taken notice of by Dr. Mackay, in the preface to 

his Complete Navigator ; and, as the manner in which those mistakes are 

mentioned might lead the reader to suppose, that the same errors existed 

in the American Tables, it is thought proper explicitly to state, that not one 

of the ‘many errors and contradictions’ Dr. Mackay has mentioned is to 

be found therein.” 

Dr. Bowditch then adds, in a spirit of candor which his rivals and adver- 

saries would have done well to imitate : — “It is so difficult to obtain perfect 

accuracy in a table depending solely on observations, that no one ever 

published was perhaps entirely free from error. As a proof of this assertion, 

we may refer to the Table published in London, in 1802, by order of the 

Commissioners of Longitude, in the third edition of the Requisite Tables ; 

which Table is esteemed as accurate as any published ; for in it the latitude 

of Sandy Hook is nearly four degrees too much, and that of Barbuda nearly 

fifteen miles too much, the last error being common to almost all books and 

chartsie iss If farther proof of the justness of the remark, —that errors 

exist in all tables of latitudes and longitudes, were wanting, it might be 

obtained by inspecting the Table published at London, in 1804, in The 

Complete Navigator by Dr. Mackay, in which are many similar errors ; 

three of which only will be mentioned, viz. Cape Ann Lights are laid 

down eleven miles too far to the northward, and are placed several miles 

to the westward of Salem instead of the eastward ; Barbuda is placed fifteen 

miles too far to the northward, and Atwood’s Keys nearly a hundred miles 

too far south ; so that the remark made by Dr. Mackay, in the preface to his 

work, ‘that the case of the seaman who has to trust to such tables is truly 

lamentable,’ might in many instances apply with equal justice to his own 

table. The object in view, in pointing out these errors, is, to impress 

on the mind of the reader the utter impossibility of obtaining a perfectly 

9 
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accurate table, and to induce him to exercise a spirit of candor in judging of 

errors that may possibly exist in this part of the work.” 

After this full denial of the charges brought against the accuracy of the 

American Practical Navigator, it was to have been expected, that Dr. Mackay 

would have the candor to make some acknowledgment on the subject. He, 

however, suffered his remarks to be repeated, in the second edition of his 

work, which was not published till three years after Dr. Bowditch denied the 

truth of his charges. 

I may here add, upon the authority of the publisher of Dr. Bowditch’s 

Navigator, that American shipmasters are continually applied to, in foreign 

countries, to sell their copies of the work, and that ‘‘foreign mariners ar- 

riving in the United States, of every nation, whether speaking the language or 

not, always want Bowditch, as it is commonly called ; and wherever it has 

? and no other works on Navigation been used, it has always been preferred ; ’ 

“are equal to Bowditch in extent of utility, accuracy, and simplicity.”” A late 

English Journal, of established reputation, states, that Bowditch’s Practical 

Navigator ‘‘goes, both in American and British craft, over every sea of the 

globe, and is probably the best work of the sort ever published.” — London 

Atheneum, of April 28th, 1838. 

NOTE D. p. x. 

Or the minor improvements one may be here mentioned, which, though 

apparently trifling, is practically of considerable value to those who are in the 

daily habit of using the Tables, and whose calculations, at sea, must some- 

times be prompt as well as accurate ; and I mention this, not so much for its 

own importance, independently of other considerations, as to show the un- 

wearied pains taken by Dr. Bowditch to render every possible facility in 

matters of practical use. The little improvement I allude to is, that, instead 

of the English and American numerals of the present fashion, (in which the 

figures are all of the same length, and do not rise above or fall below the line 

in any instance,) he adopted figures of the older model, which is still followed 

by the French, and in which the eye is enabled to distinguish, at a glance, 

those figures that bear some resemblance to each other and are apt to be 

confounded, in the haste of taking them from the modern Tables. 
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NOTE E. pp. xi and xii. 

TuE circumstances under which Dr. Bowditch was first enabled to obtain 

a copy of Newton’s Principia (at that time an extremely rare book in this 

country) will not be uninteresting, as connected with his life and studies. 

Since the decease of Dr. Bowditch, I have been informed by my respected 

friend, Col. Benjamin Pickman, of Boston, (formerly of Salem,) that this 

copy of the Principia originally belonged to him; and that he presented it 

to Dr. Bowditch, as he believes, through the late Rev. Dr. Bentley, of Salem, 

from whom he had himself received it as a token of friendship, while a student 

at Harvard University, in which institution Dr. Bentley was then an instructer. 

So far as important consequences may justly be said to flow from small 

causes, how important have been those arising from the preservation of this 

single volume in the library of an enlightened individual, whose own pursuits, 

however, lying in another direction, rendered it of little value, comparatively 

speaking, to himself, but gave him an opportunity, most gratifying to his well- 

known feelings, of placing it in the hands of Dr. Bowditch, who, above all 

men in the country, at that time, was the best qualified to make the study of it 

beneficial to the public. Dr. Bowditch sometimes alluded to this occurrence ; 

and, on the occasion of presenting a copy of his Translation of La Place’s work 

to a friend, who declined accepting it, because, from his slight acquaintance 

with the higher mathematics, it would be of no use to him personally, Dr. 

Bowditch delicately insisted upon his taking it ; and, in the last resort, re- 

minded his friend, that, if it should not be of any use to him, personally, it 

might, perhaps, be placed in the hands of some one, to whom it might prove 

valuable, as the copy of the Principia had been to himself. 

In connexion with Dr. Bowditch’s early studies, the origin of the Library 

to which I have referred (p. xii.) and which had so important an influence 

upon his scientific acquirements, will, in many respects, be interesting ; and I 

therefore subjoin the following account of it from Dr. Bowditch’s last will, as 

published in Judge White’s Eulogy : 

“* Item. It is well known, that the valuable scientific library of the cele- 

brated Dr. Richard Kirwan was, during the Revolutionary war, captured in 

the British Channel, on its way to Ireland, by a Beverly privateer ; and, that 

by the liberal and enlightened views of the owners of the vessels, the library 

thus captured was sold at a very low rate ; and in this manner was laid the 
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foundation upon which have since been successively established the Phalosophi- 

cal Library, so called, and the present Salem Athenewm. Thus in early life 

I found near me a better collection of philosophical and scientific works than 

could be found in any other part of the United States nearer than Philadelphia. 

This inestimable advantage has made me deeply a debtor to the Salem Athe- 

neum ; and I do therefore give to that Institution the sum of one thousand 

dollars, the income thereof to be for ever applied to the promotion of its 

objects and the extension of its usefulness. ”’ 

Judge White adds :—‘‘I am happy to have it in my power to add, on the 

authority of the late venerable Dr. Prince, that the gentlemen into whose hands 

this collection of philosophical and scientific works had thus fallen (of whom 

he was one, and for many years after their librarian,) made an offer of remu- 

neration to Dr. Kirwan, who respectfully declined it, expressing his satisfac- 

tion, that his valuable library had found so useful a destination.” 

NOTE F. p. xvi. 

In order to give some idea of the labor expended on his calculations in this 

instance, it may be here mentioned, that the original manuscript volume upon 

this comet consists of 144 folio pages of figures, in his minute and close hand- 

writing ; while all that the public are acquainted with is the resulfs, which 

he has compressed into twelve quarto pages of the printed Memoirs of the 

Academy. The following extract of a letter from him to the German 

astronomer, Baron Zach, in relation to this subject, will be interesting to 

the American reader. The letter is dated at Salem, the 22d of November, 

1822, and is published in Baron Zach’s Correspondance Astronomique, Vol. x. 

p. 223. 

“(In calculating the orbits of the comets of 1807 and 1815 [1811 7], I made 

many unnecessary calculations, as you will see in my memoir ; but it was an 

amusement to me, to see how near I could come to the true elements of those 

orbits by means of observations made only with a Reflecting Circle of 

Borda ; and I had the satisfaction to find some of them agree perfectly with 

those which the best astronomers of Europe had ascertained.”’ 

Baron Zach, in a note, inserts the elements here mentioned, with the 

following remark : — “‘ As the literary productions of America reach us very 
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late, and sometimes not at all, we here give the elements of the orbits of the 

comets, calculated by Mr. Bowditch, upon observations entirely American, 

made at Salem by Mr. Bowditch, at Nantucket by Mr. Folger, junior, at 

Cambridge by Mr. Farrar, at Falmouth by Mr. Nichols, and at New Haven 

by Mr. Fisher.” 

The learned editor also takes occasion to notice particularly Dr. Bowditch’s 

constant attention to what would be practically useful in his researches ; and 

refers with warm commendation to the sentiment expressed in the following 

passage of the letter just cited: —‘‘ You will see that I have studiously 

avoided all scientific parade, and have published the work [the Practical 

Navigator] according to the method of instruction used in our country, where 

we prefer, in these matters, practice to theory.” 

The difficulty of obtaining public patronage for any other works, than those 

which are obviously of practical value, especially for profound works of science, 

has been experienced in all countries. The following anecdote respecting 

the publication of Lagrange’s immortal work, the Mécanique Analytique, 

affords an instance of this disheartening fact, even in Paris, the very centre 

of mathematical science. I am indebted for it, to an able article written by 

Dr. Bowditch for the North American Review. 

“This work,’’ says Dr. Bowditch, ‘“‘ was written at Berlin, but Lagrange 

wished to have it printed at Paris, where it could be executed in a better 

style. A copy was made and forwarded to the care of the Abbe Marie ; and 

it would now hardly be believed, that he could not, in 1788, get a printer to 

undertake the publication of that single quarto volume, without a guarantee 

to pay the expenses, in case the sale of the work should not be sufficient. The 

Abbé agreed to this condition, and did even more ; for, at his own expense, 

he procured the assistance of one of the first mathematicians of Paris, Le- 

gendre, to overlook the publication, and see that it was printed correctly. 

The second edition of this immortal work was published in 1811, with many 

additions and improvements, showing the vigor of his mind though in extreme 

old age. Unfortunately for science, he did not live to complete the whole 

of the second volume, and a few of the last chapters are given exactly as in 

the first edition.”? Dr. Bowditch adds, that ‘this work ought to be studied 

frequently by every one who wishes to learn the most approved methods of 

treating the science of Physical Astronomy. It is much easier to read than 

La Place’s Mécanique Céleste, as it does not go into the detail and numerical 
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calculations, which are necessary in the application of the formulas.” — WN. 4. 

Review, Vol. xx. p. 364. See also Eloge de M. Lagrange, in Mém. de 1’In- 

stitut, Tom. xiii, p. lx. 1° Série. 

NOTE G. p. xviii. 

Ir will be perceived, that the observations of Dr. Bowditch upon the 

Variation of the Magnetic Needle were made thirty years ago; since which 

time far more extensive researches, than were then practicable, have been 

made in different parts of the United States, as well as in Europe, on this 

important subject. A highly valuable Table of Observations, made on the 

Variation and Dip of the Magnetic Needle in different parts of the United 

States, for more than a century past, has been lately published by Professor 

Loomis (of the Western Reserve College, State of Ohio), in the American 

Journal of Science. Professor Loomis urges upon men of science the great 

importance of observations of this kind ‘‘to a much greater extent than has 
2 been hitherto done ;”’ and he states his conclusions, from the present data, 

as follows : — 

“From an attentive examination of the preceding Table it will be seen, 

that, from the time of the earliest observations down to the commencement 

of the present century, the westerly variation was decreasing, and the easterly 

increasing in every part of the United States ; that more recently, the reverse 

has taken place, that is, that a retrograde movement of the needle has 

commenced. The precise year when this change took place cannot be 

certainly known. To determine this, we need more numerous and more 

accurate observations. All the observations, however, agree in this, that the 

change began as early as 1819, while the Philadelphia observations would 

make it as early as 1793, and those at Newbern (North Carolina) not far 

from the same year. The annual motion is much greater in the eastern 

states than in the south and west. I have carefully compared all the observa- 

tions contained in the preceding table, and, without giving the particulars of 

this discussion, will state at once the conclusion at which I have arrived, viz. 

that the westerly variation is at present increasing and the easterly diminishing 

in every part of the United States; that this change commenced between the 

years 1793 and 1819, probably not everywhere simultaneously ; and that the 
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present annual change of variation is about 2’in the Southern and Western 

States, from 3’ to 4’ in the Middle States, and from 5’ to 7’ in the New England 

States.” 

This interesting paper is accompanied with a valuable Magnetic Chart 

of the United States, constructed by Professor Loomis, which ‘is intended to 

represent all the observations contained in the preceding Table reduced to 

the present time.”’ * 

In Europe the great importance of this subject has lately induced the 
d Government of Russia, “the classic soil of terrestrial magnetism,’’ as its 

Academicians call it, to order Magnetic Observations to be made, in connexion 

with a general system of Meteorological Observations, throughout the Empire. 

Numerous little observatories have been established in various places, for the 

purpose of beginning a course of these observations. At St. Petersburgh a 

pattern observatory is established, in which a number of officers are qualified, 

by the necessary practical instruction for one and two years, to become 

observers in the small establishments of the interior. Each of these observers 

has two aids, who lodge in the observatory ; a rigorous and uniform system 

is followed, in the distribution of the hours, the selection-of instruments, and 

the methods of observing. Meteorological observations are made eight times 

a day, and, in certain designated places, the Variation and Dip of the magnetic 

needle are also noted at the same times ; the Variation is further observed, 

at certain periods of the year, simultaneously with the observations made in 

other parts of Europe. 

The first part of these official observations has been lately published, 

by the Russian Government, under the title of ‘Observations Météoro- 

logiques et Magnétiques, faites dans l’Empire de Russie, redigées et publi¢es 

aux Frais du Gouvernement, par A. T. Kupffer, Membre de l’Académie des 

Sciences de St. Petersbourg.”’ 4to. pp. 90. 

NOTE H. p. xxiv. 

The following are all the reviews and’smaller published works of Dr. Bow- 

ditch, that have come to my knowledge : 

1. Notice of the Comet of 1807; published in the Monthly Anthology, 

Vol. iv. p. 653. 

* Silliman’s Journal of Science, Vol. xxxiv. p. 290; for July, 1838. 
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2. Review of a “ Report of the Committee [of Congress] to whom was refer- 

red, on the 25th of January, 1810, the Memorial of William Lambert, 

accompanied with sundry Papers relating to the Establishment of a 

First Meridian for the United States, at the permanent Seat of their 

Goyernment.’’ Published in the Monthly Anthology, Vol. ix. p. 245. 

3. Defence of the Review of Mr. Lambert’s Memorial. Monthly Anthology, 

Vol. x. p. 40. 

4. Review of Olbers’s Treatise on the most easy and convenient Method of 

Computing the Path of a Comet ; and Gauss’s Theoria Motus Corpo- 

rum Celestium in Sectionibus Conicis Solem ambientium, etc. (con- 

taining a brief account of the progress of astronomy in Germany. 

Published in the North American Review, Vol. x. p. 260.) 

. Letter to Baron Zach; published in his Correspondance Astronomique, 

Vol. x. p. 223, for the year 1824. 

6. Review of particular Works of Bessel, Burckhardt, Bouvard, Delambre, 

or 

Lindenau, and La Place, (comprising a view of Modern Astronomy, 

and an account of the most distinguished writers on the subject. 

Published in the North American Review, Vol. xx. p. 309.) 

To these Reviews may be added a great number of articles published in 

the Mathematical Diary, a quarterly journal. I am informed, that he solved 

every question that was proposed in that journal ; and his solutions, part of 

which only were published, were, as we should expect, distinguished for their 

elegance, simplicity, and precision. 

3c=> To the Memoirs by Dr. Bowditch, mentioned in the text, should be 

added the following, which were accidentally omitted : 

On the Eclipse of the Sun of September 17th, 1811; with the Longitudes of 

several Places in this Country, deduced from Eclipses and Transits 

published in the Transactions of different learned Societies. (Mem. 

Amer. Acad. Vol. iii. p. 255.) 

Estimate of the Height of the White Hills, in New Hampshire. (Mem. Amer. 

Acad. Vol. iii, p. 326.) 

On the Occultation of Spica by the Moon, observed at Salem, February 5th, 

1820: (Mem. Amer. Acad. Vol. iv. p. 306.) 

NOTE I. p. xliv. 

The writer of the article in the Quarterly Review, here quoted, speaks of 

Mrs. Somerville as an English lady. In a subsequent volume of that journal, 
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the reviewer says ; “‘ The latter (Mrs. Somerville) we are obliged to confess, 

is Scotch by her birth, though we are very happy to claim her as one of the 

brightest ornaments of England.” — Quarterly Review, Vol. li. p. 68. 

NOTE J. p. Wiii. 

The following extracts from a few of the letters received by Dr. Bowditch, 

on the publication of the first and other volumes of his La Place, will be 

read with interest. 

From Sir John Herschel, March 8th, 1830. 

“Tt is very gratifying to me to commence a scientific intercourse, which 

I have long desired, with the congratulations which the accomplishment of 

so great a work naturally calls for ; and I trust, that its reception by the 

public will be such (of which indeed there can be little doubt) as to encourage 

you to proceed to the publication of the succeeding volumes, and that you will 

be favored with health, strength, and leisure to enable you to complete the 

whole of this gigantic task in the masterly manner in which you have com- 

menced it. It is a work, indeed, of which your nation may well be proud, 

as demonstrating, that the spirit of energy and enterprise which forms the 

distinguishing feature of its character, is carried into the regions of science ; 

and every expectation of future success may be justified from such be- 

ginnings.”’ 

From Charles Babbage, Esq., Aug. 5th, 1832. 

“Tt is a proud circumstance for America, that she has preceded her 

parent country in such an undertaking ; and we in England must be content, 

that our language is made the vehicle of the sublimest portion of human 

knowledge, and be grateful to you for rendering it more accessible.” 

Dr. Bowditch also received letters from Professor Airy, Francis Baily, Esq., 

the Bishop of Cloyne, (Brinkley,) and other persons of scientific eminence in 

various parts of Great Britain, testifying, in the warmest terms, their great 

satisfaction at the masterly manner in which the work was executed, and 

their high sense of the valuable service rendered by Dr. Bowditch, in giving 

to England and America his Translation and Commentary in the common 

language of the two countries. 

10 
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From France, he received many letters of the same character ; of which 

I can notice but a few, containing particular remarks upon it. 

Letter from M. Lacroiz, Paris, April 5th, 1830. 

“Your work, in the first place, is a good book on account of the numerous 

aids it affords for surmounting the difficulties that must be encountered in 

reading the original, in which La Place has passed over many of the inter- 

mediate and almost indispensable steps. Besides doing honor to the able, 

patient, and conscientious geometer, who has undertaken this great labor, 

your work, by the beauty of its typographical execution, does honor to the 

country where it is published. It is, perhaps, the most beautiful book that 

has appeared upon mathematics. The calculations in it possess the greatest 

neatness ; and the figures, which you have inserted in the body of the work 

itself, unite the greatest elegance with convenience. An undertaking so 

remarkable entitles you to the gratitude of those who are desirous of studying, 

to the bottom, the theory of the system of the world which rests upon 

transcendental mechanics ; and it makes us wish for the speedy publication 

of the remaining volumes.” 

In another letter, (July 1st, 1835,) M. Lacroix says: —‘‘I am more and 

more astonished at your continued perseverance in a task so laborious and 

extensive. I perceive, that you do not confine yourself to the mere text of 

your author and to the elucidations which it requires ; but you subjoin the 

parallel passages and subsequent remarks of those geometers who haye 

treated of the same subjects ; so that your work will embrace the actual state 

of science at the time of its publication.’? And in a previous letter, (January 

18th, 1833,) the same distinguished mathematician says: — “I have already had 

occasion to recommend it to a young professor at Lausanne, who requested 

of me some explanations of the work of La Place.”’ 

Letter from M. Legendre, Paris, July 2d, 1832. 

“ Your work is not merely a Translation with a Commentary ; I regard it as 

a new edition, augmented and improved, and such an one as might have come 

from the hands of the author himself, if he had consulted his true interest, 

that is, if he had been solicitously studious of being clear,”’ &c. 

Letter from M. Puissant to D. B. Warden, Esq. (by whom Dr. Bowditch’s 

work was transmitted), dated May 31st, 1835. 

“‘T have received through you the third volume of the beautiful and 

valuable Translation of the Mécanique Céleste of La Place, with which 
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your scientific countryman, Mr. Bowditch, has honored me. The numerous 
additions which accompany the text, and which, in their turn, deserve to be 
translated into French, are the more important, as they clear away the 
difficulties which the subject frequently presents, and moreover include 
whatever Mr. Bowditch and other geometers have added to the theory of the 
motions of the heavenly bodies.” 

His scientific correspondents in Germany were equally strong in their 
commendations of his work. 

Mr. Bessel, at Kénigsberg, in a letter of February 18th, 1836, observes : — 
“Through your labors, on the Mechanism of the Heavens, La Place’s work 
is brought down to our own time, as you add to it the result of the studies 
of geometricians since its first appearance. You yourself enrich this science 
by your own additions, for which special obligations are due to you.” 

Mr. Encke, at Berlin, in a letter of May Sth, 1836, characterizes the 
Translation as a work, “ which, by the depth of the researches with which 
it is accompanied, will insure to you a distinguished place among the as- 
tronomers who have employed themselves on the difficult branch of Physical 
Astronomy.”’ 

The reception of the work by the practical astronomers of Italy has been 
not less gratifying. I will only add an extract or two from letters of Mr. 
Niccolé Cacciatore, Director of the Royal Observatory at Palermo. 

In a letter of May 1st, 1836, he informs Dr. Bowditch, that he had been 
charged by the Royal Academy with the duty of making a report upon his 
work, which “had excited the enthusiasm of all who took an interest in the 
subject of it.” And in a letter of the same date, addressed to one of his cor- 
respondents in the United States, he expresses himself in the following strong 
language : — “The work of Bowditch is great, very great. After having made 
my Report upon it to the Academy, which was very brief, because I was obliged 
to confine myself to narrow limits, I placed it on my study table, and now 
make the reading of it my pleasant employment. I find in it much to reflect 
upon, and much to learn. Bowditch has filled up, and in a superior manner, 
the design of the Mécanique Céleste, and has, moreover, corrected certain 
blemishes which have been noted in that work. Those comments and those 
notes, in my opinion, place Bowditch at the head of living mathematicians.’’ In 
another letter to the same correspondent, of a later date, (September 21st, 1837,) 
Mr. Cacciatore says :— “In the enthusiasm of my admiration I have briefly 
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mentioned it [Bowditch’s La Place] in my work on Goniometry, p. 56, as you 

will see. The three volumes, with which the distinguished author has com- 

plimented the Academy, make them ardently desirous of seeing the fourth 

volume, as well as the other works of the same author.”’ 

The passage of Mr. Cacciatore’s work, here referred to by him respecting 

Dr. Bowditch, is as follows :— 

“The profoundness and clearness, which are conspicuous in that work, 

demonstrate, that it was only by the aid of such powers of analysis, that a 

commentary could be written upon the immortal work of La Place, and that 

La Place cannot be read with advantage, unless it is "accompanied with the 

Notes of Bowditch. Italy must have a translation of it.’’— Esercizio di 

Goniometria, ecc., dal Cav. Niccold Cacciatore, Direttore del Reale Osservatorio. 

8vo. Palermo, 1837. 

NOTE K. pp. lix. 

Dr. Bowditch was a member of the following Scientific Societies ; which are 

here placed in the order of the dates of his diplomas : —The Edinburgh Royal 

Society, January 26th, 1818 ; Royal Society of London, March 12th, 1818 ; 

Royal Irish Academy, March 16th, 1819 ; Royal Astronomical Society, London, 

April 13th, 1832 ; Royal Academy of Palermo, March 12th, 1835; British 

Association, June 29th, 1835 ; Royal Academy of Berlin, March... , 1836. 

I have stated, that he would soon have been elected a member of the Royal 

Institute of France. An American gentleman who was in Paris, when the 

news of Dr. Bowditch’s death arrived there, wrote to a friend in this country, 

under date of May 30th, 1838, as follows : — ‘‘ Had he (Dr. Bowditch) lived a 

little time longer, he would have been a member of the Institute of France. 

His works had been referred to a committee ; and, that committee having 

asked Mr. Warden to furnish such information as he possessed as to his 

various works, I was applied to, as likely to know much more than any one in 

Paris about them. I immediately sent to the committee a hasty sketch, con- 

taining such anecdotes as I had heard, and such facts as I knew; and was 

shortly after informed, that there was no doubt of his nomination and appoint- 

ment. But within three weeks afterwards came the sad news of his death. 

I wish the Institute had moved a little earlier ; for it would have 

been an honor to the country, and gratifying to him.” 
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An account of the Magnetic Observations made at the Observatory 

of Harvard University, Cambridge. 

BY JOSEPH LOVERING, 

HOLLIS PROFESSOR OF MATHEMATICS AND NATURAL PHILOSOPHY, 

AND 

W. CRANCH BOND, 

ASTRONOMICAL OBSERVER TO THE COLLEGE.” 

Communicated by Joseph Lovering, A. M. 

Tue object of this communication is to give some information in 

regard to the nature and progress of the series of magnetic obser- 

vations which has been instituted at the Observatory of Harvard 

University in codperation with the plan of the Royal Society, as 

* The authors of this paper desire it to be understood that Professor Ben- 

jamin Peirce has rendered great assistance in conducting the observations on 

Term and other days, and in devising simple methods of reduction. The em- 

pirical curves which are mentioned in this paper and which were calculated 

at a great cost of time and labor are the voluntary contribution of this gen- 

tleman to the objects of the Observatory. 

1 



2 Lovering and Bond on Magnetic Observations at Cambridge. 

detailed in their Reports.* Regular magnetic observations were 

undertaken at Cambridge in March, 1840, being confined at first to 

the monthly Term-days of the English scheme. The meteorological 

observations recommended in the same Reports were also begun in 

a modified form, adapted to the resources of the Observatory, at that 

time; but it is not proposed to speak of them except so far as they 

may be connected with the remarks on Terrestrial Magnetism. The 

necessity of conforming, as near as possible, to the general plan and 

acting in concert is apparent, as the observations are intended rather 

for comparison than for independent use. But in the execution of 

this charge, as far as it has yet progressed, questions of curiosity or 

of higher interest have been constantly occurring which suggested 

the expediency of observations additional to, but not interfering with, 

the chief work. In some cases, these inquiries could be answered 

or the approximate data for a solution be derived from the means at 

our command; but often, they depended upon comparisons between 

elements simultaneously observed at different places. In the latter 

instances, we have had valuable assistance in the prompt codperation 

of Lieutenant C. J. B. Riddell at the Magnetic Observatory in To- 

ronto, U. C. The results of these extraordinary observations will 

be exhibited in their proper place. That an opportunity may be af- 

forded of judging of the degree of accuracy of the observations we 

shall first give a description of the plan of the Observatory, the 

nature, position and adjustment of the instruments, and the method 

of making the observations. 

Plate I. is a ground plan of the University Observatory. The 

* Royal Society. Report of the Committee of Physics, including Meteor- 

ology, on the Objects of Scientific inquiry in those sciences. London, 1840. 

Report upon a letter addressed by M. Le Baron de Humboldt to his Royal 

Highness the President of the Royal Society, and communicated by his Royal 

Highness to the Council 9th June, 1836. 
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projections are given of only those parts of the building which are 

devoted to the purposes of an observatory; they were built express- 

ly for this object and are attached to the northwest and southwest 

corners of the house in which the observers reside ; one room of this 

house which is used for an observer’s room is represented in the 

plate by K. is the projection of the dome erected on the top of 

the house, and the rectangle is the opening through the floor by 

which it is entered. This dome has a revolving roof of panel work 

and plate glass with a vertical section which can be brought into 

any azimuth required by the observation. is the place of the as- 

tronomical clock.* It has been thought inexpedient to carry the 

clock into the transit room where it would be exposed to great 

changes of temperature. For this and other reasons it is kept in a 

fixed position in a room where the temperature is nearly uniform 

throughout the day and night, and at all seasons. The observations 

are made directly with a chronometer which is compared with the 

clock as often as is necessary. This practice has recommended 

itself from long trial as convenient and safe. G represents the place 

of the barometers. ‘The observatory is liberally furnished in this 

respect, having one standard barometer by Cary and two barom- 

eters by W. & S. Jones. Besides these, a beautiful standard ba- 

rometer made by I. Newman has just been received and has been 

placed between the windows on the south side of the same room. 

As this barometer is after the model of those used at the other mag- 

netic stations and has been compared directly with the standard 

barometer of the Royal Society which was made by the same artist 

on the same principle, it may be regarded as the best standard in this 

country. The following are the results of the comparison : 

Royal Society Standard 29.506 in. Royal Society Standard 28.604 in. 

Cambridge Standard 29.504 Cambridge Standard 28.600 

* This clock was made by Parkinson and Frodsham. 
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Newman’s barometers are superior in several respects to all others. 

The graduated scale which measures the height of the mercury is 

made of brass, and slides by means of a tangent screw so that its end, 

which is of ivory, can be made to touch the upper surface of the mer- 

cury in the cistern. This is known to be the case when the reflected 

and actual point are in contact. The tube which holds the mercury 

is 0.512 of an inch in diameter; therefore the effect of capillary attrac- 

tion is inappreciable.* The Royal Society have published in their 

Report a table of corrections for temperature, calculated by Professor 

Schumacher and applicable to this kind of barometers, by which an 

allowance is made for the unequal expansion of the scale and the 

mercury corresponding to every degree from 32° of Fahrenheit 

and for every half inch of the barometer. The vernier of Newman’s 

standard barometer reads off to =4; of an inch. 

The piers which support the transit instrument are situated at B, 

and may be better understood from mo in another part of the 

plate. The piers are 92 feet long, with a tripod base; m is the east 

and west view, and m the north and south view; 0 is a granite ped- 

estal, 6 feet long, 53 feet wide, 2 feet 10 inches deep, firmly rest- 

ing upon a gravel foundation. The lower side of this block of granite 

is 74 feet below the floor. The sides of the transit room are supported 

on independent walls, separated from the base of the transit by a 

trench 3 feet wide which has been filled up with tan to preserve 

the stones from being deranged by frost. Care has been taken not 

to allow the floor to press upon the piers where they enter it. By 

these precautions the instrument is protected from the jar of foot- 

steps in the observatory and the disturbances of carriages. An 

excellent Transit-instrument, made by Troughton and Simms, 4 feet 

long, was placed in adjustment in January, 1840, and a series of 

meridian observations, including moon-culminating stars, has been 

* This correction for a tube whose diameter is 0.5 inch is only 0.003 inch. 
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continued from that time, which by their comparison afford satisfactory 

evidence of the stability of the pillars on which the instrument rests. 

F Fis the direction of the astronomical meridian and intersects 

Blue Hill, in Milton, west of its summit. A firm and substantial 

meridian mark has been erected on that hill, consisting of a tower 

of round and substantial masonry, thirteen feet in diameter at the 

base, seventeen feet high above the ground and nine feet in diame- 

ter at the top. On this is placed a mark seven feet high, of the 

shape of the rhomb, with its larger axis perpendicular to the horizon. 

By this means the central vertical wire of the Transit instrument is 

put in the meridian. It appears from Mr. Borden’s State Survey 

that the distance between the mark and the instrument is 58,520.5 

feet. A brick house on the meridian line, about a mile from the 

Transit-instrument, affords a convenient though less accurate refer- 

ence, when the state of the atmosphere does not allow the distant 

mark to be distinctly seen. 

A short abstract from the astronomical records of the Observatory 

is annexed, to show the state of the Transit-instrument and the 

confidence that may be reposed in the accuracy of the time used in 

the magnetic observations. The equatorial intervals of the wires of 

the Transit-instrument, as deduced from a large number of observa- 

tions, are thus: 
iS) 

From Ist wire to the mid-wire : 33.96 

From mid-wire to 5th ; 5 * 33.94 

From 2d to mid-wire 3 ‘ : 16.88 

From mid-wire to 4th : : . 16.86 

The following extract from the Transit-book includes all the standard 

stars whose transits were observed from July 10th to July 25th, 

1840. Ina few cases, an observation has been rejected because 

one of the five wires was accidentally missed. The introduction 

of such stars would vitiate the general comparison. 
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Date. 
oO. Name of Star. 

1840. 

10 |Polaris S. P. 
«la Virginis 
“© |s Bootis 
sc {42 Libra 

COBIAN WOH 

3 Libre 
«« |» Cor. Bor. 
se |x Serpentis 
ec 1! Scorpii 
«© 13 Ophiuchi 

10 - Antares 
ll “© |i Seorpii 
1» «¢ |x Herculis 
13 “¢ ly Draconis 
4 «| Polaris 

1 «2 Libre 
2 a 3 Urs Minoris 
17 « 13 Libra 
18 «|» Serpentis 
19 « |s! Scorpii 
20 « |) Ophiuchi 
9] « Antares 
29 «|i Scorpii 
93 « |x Herculis 
24 +. jx Ophiuchi 
25 « |» Draconis 

og} 12 | Litre 
27 *¢ | Serpentis 
28 se 13! Scorpii 
99 «€ 13 Ophiuchi 
30 ee Antares 
31 «¢ |z Hercules 
32 a Sagittarii 

a OK Saettarii 

35] 14 |x Herculis 
36 *© |} Ophiuchi 
37 *¢ lw Sagittarii 
38 ie x Lyre 
39 © Lyre 
40 ¢ Aquila 
41 fe {3 Aquile 
42 “ |2 Aquile 
43 s 18 Aquila 
44 «© }x2 Capricorni 
45 |x Cygni 
46 oe 61 Cygni 
47 ¢ Cygni | 
48 “¢ lx Cephei 
49 ce |3 Aquarii 

«© Polaris Ist wire 
“ “ oq 
“ ad mid “ 

“ ae 4th “ 

“ “e 5th c 

50 cc /Mean 

51 15 |Polaris S. P. 
52 «es | Arcturus 
53 « 6 }3 Libra 
54 « |x Cor. Bor. 
55 « |x Serpentis 
56 «131 Scorpii 
57 « {4 Draconis 
58 « |x Herculis 
59 “ olaris 

60 | 25 )PolarisS.P. 
61 “¢ /Arcturus 
62 «¢ |~ Cor. Bor. 
63 ‘6 |» Serpentis 

Declination 

of Star. 

ef 

88 27 
aS 20 
+127 45 
—15 23 
— 8 48 

27 15 
6 56 

—19 22 
25 0 
—26 4 
=i 8 

14 35 
ney 31 
+88 27 
—15 23 
+74 48 
— 8 48 

6 56 
+9 22 
S27 
—26 4 

14 35 
12 41 

—27 52 
+51 31 
—8 48 

6 56 
75 22 
Sai 
—26 4 

14 35 
+0 14 
+138 38 
—27 09 
+14 35 
+12 41 
—21 6 

38 38 
33 11 
13 38 
2 48 

+8 27 
+601 
—13 2 
444 43 
+37 58 
199 35 
+61 55 
— 616 

+88 27 

+88 97 
+20 01 
—8 48 
+97 15 
+ 6 56 
—19 22 

61 53 
14 35 

+88 27 

+88 97 
+20 01 
+97 15 
+ 656 

Obs’d time of | Right Ascen- 
transit by the 
sidereal clock, 

h. m. 8. 
13 00 57.3 
13 15 38.84 
14 36 53.14 
14 40 55,50 
15 7 17.60 
15 26 48.02 
15 35 16.84 
15 55 02.48 
16 3 51,52 
16 18 30.42 
16 24 49.92 
17 “6 14.86 
17 51 46.94 
1 059.80 

14 40 53.87 
14 50 06.59 
15 7 16.05 
15 35 15.03 
15 55 (0.59 
16 4 49.95 
16 18 28.67 
16 24 48.41 
17 7 13.09 
17 25 22.45 
17 51 45.11 

15 7 14.90 
15 35 14.06 
15 54 59.52 
16 4 48.98 
16 18 27.88 
17 6 1202 
17 47 40.84 
18 30 22.04 
18 34 31.52 

17 6 10.16 
17 26 19.76 
18 3 01.46 
18 30 20.12 
18 43 59 16 
18 56 52.48 
19 16 14.08 
19 41 47.82 
19 46 16.58 
20 7 59.79 
90 34 47.44 
20 58 32.94 
21 4 56.42 

| 91 13 34.02 
| 21 21 56.99 

0 40 3.80 
0 50 36.20 
1 00 59.50 
lu 
121 

22.70 
55.40 

1 0 50.50 

13 0 58.40 
14 7 9.06 
15 07 11.74 
15 26 42.52 
15 35 11.06 
15 54 56.48 
16 20 37.80 
17 6 954 
1 0 56.49 

13° 0 47.50 
14 6 54,82 
15 26 25.06 
15 24 56.60 

sion of 
Star. 

h. m. 8. 

24.37 
27.15 
57 62 
26.33 
11.87 
53.08 
24.75 

The mid-wire bisecting the mark on the 
Bluehill. 

Clock slow 
of 

sidereal time. 

m. 8. 

9.72 
9.50 
9.60 
9.59 
9.66 
9.53 
9.42 
9.67 
9.68 
9.80 
9.61 
9.69 Ree Ree ee eee 

11.22 
11.68 
11.13 
11.33 
11.31 
11,23 
11.43 
11,31 
11,37 
11.35 
11,51 

12-98 
12-30 
12:37 
12.90 
12.21 
12.44 
12.23 
12.33 
12.24 

14.29 
14.03 
1421 
14.95 
14.59 
14.24 
14.22 
14.16 
14.08 
14.32 
14.31 
14.09 
14.44 
14.03 
14.43 

EVA ATE aT ELE 

Fe rae pe pet a fet fede pe fed Pend feed feed fd fe fd ed ed Bad ed fed fd ea Pend et fe fet ptt ed fd HU MS Tet TT TT Hat] 

15.31 
15.41 
15.10 
1527 
15.39 
15.28 
15 21 Pd a tet 

Difference of 
obs’d times— 
Diff. of AR.* 

Pree srty 

Oeunoo 

Hamill Wercliee lige ©. ssessssss 

Sellar! arse ||| 

&8ES 

esscossssss eSorKrooHrus BWONCDADAD 

cellar llr il | 

so 

eOODIBAWUaAnN 

Poeedeooode es ecessssossess cow 

aap ll Well soosos Hee eS Hae nwn 

* This difference has been corrected for the error of the clock. This er- 

ror is found from the 7th column of the Table and may be seen on page 7. 
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Abundant materials are furnished by the preceding catalogue of 
transits for deducing the state of the instrument, the direction of the 
meridian and the true sidereal time. By means of these observa- 
tions the rate of the clock is found to be 

8. 8. 
From the 10th to 15th July —1.16 From 15th to 25th July —1.41 

—1.09 —1.43 

—1.15 —1.43 

—1.17 

—1.12 —4,27 

—5.69 Mean —1.42 

Mean —1.14 

—1.42 

—2.56 

—1.28 Mean from 10th to 25th July. 

There are three methods in common use for determining the azi- 
muth of the Transit instrument. One of them employs the succes- 
sive intervals between the upper and lower passage of Polaris; 
another compares the transits of two cireumpolar stars whose right 
ascensions vary about 12 hours; while the last depends upon the 
transits of high and low stars, including north and south stars. 
When the latter method is adopted, it is advisable to select stars 
whose difference of declination is at least equal to 40°. There are 
defects in all these methods. The first supposes the rate of the 
clock to be uniform during the 24 hours; this may not always be 
the case; but on account of the slow motion of the star a consid- 
erable error in time would make but a small difference in the azi- 
muth of the instrument, The second process depends upon the 
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clock for a much shorter time ; but it requires four observations and 

the accidental error of these may exceed that produced in the first 

case by the clock. Lastly, the third mode requires only two ob- 

servations and depends on the clock only for a short time; but it 

supposes the Tabular place of the star to be accurately known. A 

careful determination of the meridian must be based upon a combi- 

nation of the three methods; when this is done, the instrument is 

adjusted with great exactness. This reduction has been made out 

of the transits in the table, and the azimuth of the instrument when 

on the meridian mark, calculated from 18 different sets of stars 

selected according to the known conditions of the problem, gives as 

a mean result 

0.072 west of south, being the azimuth of the south end of the Transit instru- 

ment. 

The three successive transits of Polaris observed on the 14th and 

15th July give 

0.11 west of south. 

The final mean is 0/’.091 west of south. 

The octagon apartments to the west of the Transit-instrument con- 

tain a Gauss Magnetometer by which changes of magnetic declina- 

tion are observed. They are built of wood, with copper and zinc 

nails; the walls rest on wooden posts; iron, stone and all other 

substances known or suspected to exert magnetic influence having 

been carefully excluded from every part of the building. FD is 

the direction of the astronomical meridian and D C of the mean 

magnetic meridian. The three circles at D are the projections of so 

many wooden posts which are bound firmly together at the top 

and support the marble table on which a Variation-transit is placed. 

This instrument was made by Troughton and Simms, and is used 

in the magnetic observations. The larger interior circle represents 
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the table; the chord at right angles to the magnetic meridian 
is the projection of the scale which is read in the observations ; 
Cis a Gauss Magnetometer which is fitted up after the style of 
those at the Gottingen Observatory. The three circles at Care 
the feet of three posts, ten feet long, which unite at the top eight 
feet above the floor and give a stable point of suspension to the 
needle. The rectangle, enclosed within the feet, is the box which 
surrounds the magnet and protects it from currents of air. Within 
the box may be seen this magnetized bar in the magnetic meridian, 
with a mirror firmly fixed to its south end to reflect the scale at D 
into the tube of the Variation-Transit. The bar is suspended by 
a copper wire silvered, 0.011 of an inch in diameter, 5 feet 6 inches 
long, and with its fixtures weighs about 3 pounds. 

From this arrangement it follows, that as the bar varies in its 
position it must carry the mirror with it. The place of the mirror 
determines the mark on the scale which is reflected into the centre 
of the telescope ; so that as the reflecting surface moves the marks 
of the scale that are successively seen are read off and employed 
to ascertain the motions of the bar. The scale at Cambridge is 
so divided that the angular motion of the needle is read directly 
from it without any reduction. This novel mode of observing 
changes of magnetic Declination is a great refinement upon the old 
methods, and has given an accuracy to the determination of this 
magnetic element which has hitherto been considered attainable 
only in astronomy. For a more minute description of the Gauss 
instruments and the directions to be obeyed in observing with them, 
the reader is referred to Taylor’s Scientific Memoirs, Parts V. and 
VI. It is necessary to omit in this place any further details except 
such as are required in order to understand the remarks which fol- 
low. As all the observations embraced in this paper were made 

2 
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with the Gauss Magnetometer, I shall pass at once to them and 

leave the description of the rest of the buildings and the instru- 

ments placed in them for the close. 

The plan of magnetic observations, recommended by the Royal 

Society and generally adopted at the magnetic Observatories, pre- 

scribes that the Declination Magnetometer, and the Horizontal and 

Vertical Force instruments, shall each be observed once every two 

hours during the 24 hours on every day of the year; that is to say, 

one of them is read 2™ 30° before each even hour; one at the even 

hour, and the third 2” 30° after the even hour. One day in each 

month has been set apart for observations of the three instruments 

at shorter intervals. On these days, which are called Term-days, 

the Declination Magnetometer is observed every five minutes, and 

the other instruments every 10 minutes, making four separate ob- 

servations every 10 minutes, or 576 in the day. A short descrip- 

tion of the instruments by which these observations are made is 

promised at the end of the paper. They have but recently been 

received and adjusted, and regular observations were made for the 

first time with them on the Term-day of March, 1841. 

The observations with the Gauss Magnetometer, which make the 

subject of this article, have been coincident in time with those taken 

with the Declination Magnetometer at the British stations and are 

therefore comparable with them. The Report of the Royal So- 

ciety on this great Magnetic Adventure provides that the observa- 

tions shall be made as closely as the nature of the instruments, with 

all the recent refinements of mechanical skill added to the ingenious 

artifices of the observer, will permit; and the time is to be careful- 

ly noted after having been determined by the assistance of astro- 

nomical instruments, so as to make the observations at the different 

stations in a practical sense simultaneous. Observations, according 
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to this rigid system, were originally expected to extend over three 

years. When the materials thus patiently gathered from so many 

remote sources shall be collected, they will pass into the hands of 

competent persons to furnish the elements for a complete Theory of 

the earth’s Magnetism ; and any attempt to pronounce at this time 

positively on this great subject would justly be regarded as prema- 

ture. But it is equally certain that there are secondary questions, 

of considerable intrinsic importance, which may be discussed now 

as well as at any time; the settlement of which will be facilitated by 

an occasional publication of portions of the regular magnetic obser- 

vations. Much light may be thrown upon the general subject by a 
comparison of partial results; and parts of a well-concerted plan to 

which no present objection appears may prove useless in fact, and 

be either remodelled or superseded by other observations which ex- 

perience has shown will serve a better purpose. Moreover, the sub- 

ject of Terrestrial Magnetism deeply engages the attention of the 
scientific world, and many not actively engaged in the research will 
be anxious to understand the progress of a scheme which promises 

to shed light upon this complex problem. In this great country it 

is highly important that something should be done to awaken the 
attention of individuals and of the American nation ; and to bespeak 

their bounty in favor of a scientific enterprise which has received 
the highest patronage of European and other governments. The 
commercial prosperity no less than the interests of pure science 
will be affected by the spirit and liberality with which this bold pro- 

ject is sustained and conducted. It is hoped that the present pub- 

lication may not prove useless for some of these purposes. A writer 
in the “London Quarterly Review,” after speaking of the materials 

that will be collected at head-quarters, by three years’ contribution, 

proceeds thus: “ Voluminous beyond all former precedent as the 
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mass of data thus accumulated must of necessity be, we trust the 

whole will be printed (each nation and each department of course 

providing for the publication of its own). No consideration of econ- 

omy should be allowed to interfere with the performance of this ne- 

cessary duty, without which we look upon all that shall be done as 

virtually thrown away. Highly as we respect the illustrious body 

above mentioned, and applaud their selection of the individual into 

whose hands the results will in the first instance pass; yet their 

full, fair, and effectual discussion can be secured by no other means 

than by inviting to it the collective reason of the age, and of all 

succeeding ones, and affording every one who may think proper to 

engage in the task, now or hereafter, ample opportunity to do so.” * 

It should be stated, for the information of those who have not 

watched the progress of the recent investigation into the laws of 

the earth’s Magnetism, that it originated with Baron Humboldt and 

Professor Gauss of Gottingen. In 1828, Baron Humboldt laid the 

foundation of the German Magnetic Association, by erecting a mag- 

netic Observatory at Berlin, which was imitated in various parts of 

Germany and Russia. In 1833, the attention of Gauss was called 

to the theoretical consideration of the earth’s Magnetism, but he 

found himself soon arrested by the want of accurate and extensive 

data. He instituted accordingly a magnetic Observatory at Gottin- 

gen, and having furnished it with new instruments began observing 

in March, 1834. Codperation was sought and obtained in various 

parts of the continent; a more intimate alliance was formed be- 

tween the several points of observation; and after various modifica- 

tions in the time and mode of observing, the amount of which was 

to make the observations more minute and the number of Terms 

smaller, one day in the months of February, May, August and No- 

* London Quarterly Review, No. cxxxi, page 303. 
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vember was selected, in which observations were to be made at 

every five minutes during the 24 hours. These are the present 

German Magnetic Term-days. In this advanced stage of the 

research, Humboldt addressed a letter to the President and Coun- 

cil of the Royal Society, soliciting the countenance and support of 

the British nation; and this appeal, after having been met in the 

most prompt and generous manner at home, was sent abroad to 

various Academies and men of science in this country. The extent 

and important magnetic position of America were insisted upon in 

the appeal sent out to it, and it is to be wished that the example set 

by the magnetic Observatory in Philadelphia, under the care of Pro- 

fessor Bache, and by the American Academy of Arts and Sciences 

in Boston who have supplied the Cambridge Observatory with the 

requisite instruments, will be a motive to our government and to 

individuals to take measures in this matter worthy of their wealth 

and energy, as well as the eminent local advantages which they 

enjoy in regard to this scientific investigation. 

The following table, from page 38 of the Report of the Royal 

Society, is published here for the information of those who have not 

seen the original. 

Days of Commencement of the Terms of simultaneous observation, 

during the years 1840, 1841, and 1842. 

Month. 1840. 1841. 1842. 

January W ednesday 22 W ednesday 20 W ednesday 19 

February Friday 28\ Friday 26| Friday 25 

March . |Wednesday 18 Wednesday 24\W ednesday 23 
April Wednesday 22)W ednesday 21|Wednesday 20 

May . . |Friday 29 Friday 28|Friday Q7 

June Wednesday 24|W ednesday 23)/W ednesday 22 
July . . |Wednesday 22 W ednesday 21, Wednesday 20 
August Friday 28 Friday 27\Friday 26 
September Wednesday 23 W ednesday 22 W ednesday 21 
October Wednesday 21 Wednesday 20|W ednesday 19 
November . Friday 27|Friday 26 Friday 25 
December W ednesday 23) W ednesday 22|W ednesday QI 
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The observations on the Term-days with the Gauss Magnetome~- 

ter were begun at the Cambridge Observatory in March, 1840, 

and no one has been omitted since that time.* The curves for only 

two of these days, the 29th of May and the 21st of October, are 

published; but the numbers which express the mean results for 

every five minutes during the 24 hours on all the Term-days are 

placed in Table I, at the end of the Paper. This mode is pref- 

erable in some respects to publishing the curves, as it enables 

any one who intends to make a comparison, to draw a curve for 

Cambridge on the scale used in observations made at other 

places. In our observations, the time was obtained accurately 

from the Transit-instrument and astronomical clock; and the scale 

which was reflected from the mirror at the southern extremity of 

the bar, and read off by the Variation-Transit, easily allowed of 

being marked to + of a minute. The experience of the observers 

has satisfied them that dependence may be placed upon each sep- 

arate reading within that limit of error. But other considerations 

make it necessary to determine the position of the Magnetometer for 

any assigned time by more than a single reading. As the bar in 

passing from one angle of declination to another is maintained al- 

ways in a vibratory state, it is necessary to eliminate what is due to 

the oscillation from what belongs to an absolute change of declina- 

tion. If the arc of vibration were constant, it would be eliminated 

by observing the limits of excursion of the magnetized bar and 

taking the mean between them. But the natural tendency of the 

* As the Report of the Royal Society containing the details of their plan had 

not been received when the observations commenced, two of the Term-days 

were incorrectly taken, and the observations in April, besides being undertak- 

en on the wrong day, were so imperfect that they have been left out of the 

account entirely. Instead of March 18, March 27, and instead of July 22, 

July 24 were observed at Cambridge. This must be considered in the com- 

parison of these days with observations made elsewhere. 
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arc of vibration is to become shorter for every new excursion, and 

if the arc be of considerable length this circumstance must be taken 

into account. As the decrease of arc must be nearly uniform for a 

few vibrations, this is done by noting the limits of three successive 

excursions, and the mean of two means thus obtained is the true 

position of the bar for the middle time. Thus, if a, 6, c are the read- 

ings, x (+ (atb)+2 (b+c)) or + (a+2b+c) gives the place of the 

magnetic meridian for the time when 6 was observed. If the arc 

of vibration is very small, this correction will be inappreciable and 

the mean of two observations will suffice. But the declination itself 

meanwhile may vary by sudden and irregular movements, and then 

the process of observation and reduction becomes more intricate. 

Facts assure us that the magnetic meridian is subject to abrupt and 

lawless fluctuations as well as uniform and progressive variations. 

The practical mischief of these disturbed motions is diminished by 

the fact that they will most probably occur during periods of unusual 

perturbation ; and although they must be kept in view when study- 

ing the laws of remarkable derangements of magnetic influence, 

their effect will be insensible in the regular and periodic changes. 

A greater difficulty that affects particularly simultaneous obser- 

vations is this. The precise moment of time to which the mean 

result corresponds may not be that for which the declination is 

sought; and the interpolation of the required times between the 

observed times is a matter of troublesome and uncertain calcula- 

tion. ‘This labor is prevented by an ingenious device of Gauss, in 

the way of observing. If two observations of a bar are made at an 

interval equal to the time of one vibration, the mean is the place for 

the intermediate moment. This is a proposition mathematically 

exact, if the change of declination can be regarded as uniform and 

the arc of vibration constant. It will, therefore, be practically true 
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whenever no remarkable disturbances are apprehended and the are 

of vibration is small; or within the same limitations as the other 

methods. If now the position of the magnetic meridian is desired 

for any definite moment, the first observation is made to precede 

this period by half the time of the bar’s vibration, and the second to 

follow the period at the same distance. ‘Thus, if ¢ be the time of 

vibration, and 7' the time of mean observation, the actual obserya- 

tion must be made at 7—23t and T+3¢. For greater accuracy, the 

final result is made to depend on several partial results as will be 

seen by an illustration, The time of vibration of the Gauss Mag- 

netometer used at Cambridge is about 54”. This is divided into as 

many parts as separate observations can be conveniently taken dur- 

ing that time. It has, therefore, been divided into 6 intervals 

of 9" each, and a separate observation is made at each interval. 

This is done during two vibrations of the needle, or 1’ 48’. By 

taking the mean of every two observations which have an interval 

of 54” we have a partial result for the middle time, and these partial 

results are combined so as to give a final result for any time when 

the declination is required. If this time is 2" 5’ the first observa- 

tion is made at 2" 4’ 6”, and repeated at intervals of 9” till 2° 5’ 54”. 

An example is given from the observations made June 26, at 0" 

of Gottingen mean time. 

Readings of the ‘Times corre- 
H. | M. s. Partial Results.|sponding to par- 

Scale. tial Results. 

23 | 59 6 108.750 
15 9.000 
24 9.500 B 
33 110.000 109.312 23 59! 33! 
42 10.125 9.062 42 |The Final Mean of the 7 partial re- 
51 10.000 9.250 51 sults gives 
0 9.875 9.375 00 0 109.294. 
9 9.125 9.312 9 

18 9.000 9.375 18 
27 | 8.750 9.375 27 
36 8.500 
45 8.750 
54 108.875 

Mean 109.294 0 0 
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Thus it appears that each position of the needle is determined 
from 13 separate observations; and as each reading is to? of a 
minute the mean of all may be considered as within a smaller error 
of observation, and only subject to the exception that the law of 
reduction is not rigorously exact when the change of declination 
during 1’ 48” is not uniform. If the arc of vibration be so large as 
to have a sensible decrease the effect is cancelled when the read- 

ings extend through twice the time of vibration. On Term-days 
this process is repeated every 5’ during the 24 hours, so that 

3,744 observations are made which give 288 mean _ positions. 

This was the rule of the Observatory till June 26th, 1840, when 

a slight modification was introduced which diminished the labor 

of observation and reduction without compromising the accuracy 
of the result. Thus the observation of June 26th, 3" 40’, P. M.* 

which was the first one made in this way, stands thus; it should 
be remembered that the column of figures to the right of the point 
are not tenths but eighths. 

Readings of the Times corre- 
H. | M.} S. Partial Results. sponding to Par- 

Scale. tial Resulis 

3 | 39] 10 196.3 
19 105.7 
28 105.3 
37 105.2 106. 39! 37! 
46 105.1 105.937 46 
55 105.2 105.812 55 
4 105.5 105.875 40 4 The Final Mean gives 105.854 as 

13 106.0 105.750 13 the number on the scale corre- 
22 106.2 105.750 22 sponding to the magnetic meri- 
5 106.4 dian at 35 39/ 59/15, 
40 106.3 
49 106.2 

Means. | 105.304 105.854 | 397 597.5 

By this method, which is the same in principle as the other, only 
12 observations are made, and the mean of them is the same as the 

* Gottingen Mean Time is to be understood wherever it is not otherwise stated. 
2* 
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mean of the partial results, so that the latter column in the table is 

unnecessary and a great part of the labor of reduction is saved. The 

number 12 is a convenient divisor, and after the whole minutes are 

found the decimals are taken out of a Table calculated for this pur- 

pose and embracing every case that can occur. Look in the verti- 

cal column at the right or left for the whole numbers of the remain- 

der, after dividing by 12, and in the top or bottom line for the 

eights, and in the corresponding square is the decimal value of the 

remainder. 

| 

to -|¢| 

AIT | 427 | 437 | 448 | 458 | 469 | 479 | 490 | 
573 | 

583 | 594| 604) 615 | 625 | 635| 646 |656| 7 
667 | 677 | 687 | 698 | 708 | 719 | 729|740| 3 
750 | 760 | 771 | 781 | 792| 802| 812/823; 9° 
"833 | 844| 854 865 | 875 | 885 | 896 | 906 | 10 

17 | 927 | 837 | 948 | 758 | 969 | 979 | 990| 11 
O | ie Cts ars rien hee 

or (=) io) Or 

Se) 

on - wo —_ on iv) oO ai iS) a or iS) oO (op) to 

a ° co ie) a) | 
_ _ ido) | 

It must be observed that the mean result obtained above corre- 

sponds to 3° 39” 59”.5, and not 3" 40’. ‘But the difference of 

half a second comes within the limits of unavoidable errors of 

observation and is of no weight in deciding on the comparative 

merits of the two methods each of which depends on a knowl- 

edge of the time of vibration of the bar. But this time changes 

slightly from one period to another, and although always assum- 

ed to be 54” it is strictly 53’.4 on the average, and oscillates 
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about this mean value.* Whenever observations have been made 

with the Gauss Magnetometer since June 26th, 1840, it has been 

the rule of the Observatory, recommended by its superior simplicity 

and freedom from all practical objections, to take 12 readings at 

intervals of 9”, commencing 50” before the real time, and to con- 

sider the mean of them as the final determination of position for 

that moment. Neither the Gauss method nor that of Cambridge 

which is based on it is practicable when the bar is agitated by unu- 

sual magnetic influences, as in seasons of violent disturbance, in 

consequence of the great extent of its motion. In such emergencies, 

the extreme of every excursion is recorded so long as this perturba- 

tion continues and an approximate time is obtained as exact as 

circumstances allow. The reduction is then made by this Formula 

4(a+2b+c) which has been already explained. After the mean 

results for every five minutes during the 24 hours of a day are 

obtained by any of these processes, they are used as the data for 

projecting a diurnal curve of magnetic declination. ‘Two lines are 

drawn upon a sheet of paper at right angles to each other and 

assumed as the axes of rectangular codrdinates. One of them is 

divided into 24 equal intervals each of which is subdivided into 

smaller parts according to the scale of the chart. ‘The other line 

is also divided in portions corresponding to degrees and minutes of 

arc. Any point that is most convenient may be selected as the 

origin of the codrdinates, and by considering the time as ordinate 

and the result of observation annexed to it as abscissa we obtain 

as many points of a daily curve as there are mean results of obser- 

vation. In ordinary Term-days the number is 288. When so 

many points are fixed upon the sheet they are connected by 

* The mean of 28 vibrations in April was 53.05; of 21 in July 53//.38 ; 

of 22 in September 53.45 ; of 12 in October 53.65. 



20 Lovering and Bond on Magnetic Observations at Cambridge. 

straight lines or curves of the simplest curvature. From the details 

published in regard to the principle of observing it may be inferred 

how closely these curves will represent the actual magnetic changes 

for the day. It cannot be denied that disturbances may happen, of 

less amount than the minimum quantity of observation or at less 

periods than 5’, which will elude the vigilance and refinements of 

the present state of Magnetic science. It has been noticed on 

more than one occasion that the bar has been instantaneously 

checked in the midst of a vibration and forced to retrace its steps 

by along sweep in the opposite direction. The lines which are 

now drawn straight or in the most natural curve from one fixed 

point to another on the sheet might, if they were sensible of the 

shorter and more rapid magnetic impulses, change their curvature 

several times during the passage. 

Plates II. III. 1V. and V. represent the diurnal curves of mag- 

netic declination for the days given on the plates; and we are first 

to consider from an attention to them as well as to the figures which 

describe the other days at the end of the communication whether 

the fact of a regular cycle of variations in the declination during the 

24 hours is confirmed by these observations. The theory appears 

now to be well established, that the Elements of Terrestrial Magnet- 

ism are subject to daily, monthly, yearly, and secular perturbations 

similar to the periodical and secular variations which are known in 

astronomy. But in the astronomical problem, no derangement oc- 

curs whose cause is not looked for and generally found in the 

uniform operation of the simple law of gravity in its direct or 

reflected action upon the various members of the solar system. 

The singular fact of Encke’s comet, which experiences a delay 

which has been attributed to a resisting medium, may be regarded 

as a solitary exception to the general truth. The laws of motion 
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among the heavenly bodies are so few and clear that the character 

of the disturbance will generally indicate something in regard to the 
cause which produces it. But the Elements of the Earth’s Magnet- 
ism are exposed to abrupt and violent fluctuations, which, so far as the 

circumstances are known, acknowledge no periods and, although 

perhaps capable of being explained by many conceivable causes 
which are in constant operation and therefore at the disposal of the 
philosopher, they cannot be distinctly brought home to any single 
one and are at present regarded as inexplicable. These magnetic 
hurricanes, as they have been fancifully called, are often exhibited 
during Auroral appearances, but many of them, so far as has been 
observed, are not coincident in time with this or any other class of 
natural phenomena. Now, every observed position of the needle for 
a given moment is beset with all these regular and irregular varia- 
tions ; which must be carefully eliminated by multiplying the number 
and shifting the exposure of the observations before we can be as- 
sured what is the exact and absolute value of the element for that 
time. And when we are seeking the amount of any particular order 
of perturbations, we must proceed as in the astronomical case by 
selecting as far as may be times for observation when the disturb- 
ance in question is a maximum and all others are of minimum value. 
The practice of the observer will supply many artifices of this sort 

for eluding or grappling with difficulties which appear at first sight 
insurmountable. It is obvious, that when the object is to ascertain 

the steady and periodical variations of the meridian we should ex- 
clude from the comparison those days whose serenity is affected 

by what Humboldt has denominated magnetic storms; just as we 
should pass over days of violent winds and tempests in deducing 
the gradual rise and fall of temperature during the 24 hours. No 
attempt should be made to frame an hypothesis or even to hazard 
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a conjecture in regard even to the variations of the shortest period 

from one year’s observations, however unremitted they may have 

been; but these observations may be of use in confirming a 

theory long entertained and well established by facts noticed in 

other places. 

The observations of Graham, in 1772, which resulted in the de- 

tection of the diurnal variation of the magnetic meridian at London, 

have been repeated since in various parts of the world with in- 

creased delicacy and skill and with the same general result which 

is briefly described. The magnetized bar, free to place itself in the 

magnetic meridian, does not remain in one fixed position during the 

day but sometime in the morning, between six and eight o’clock as 

the average statement, it starts in a westerly direction and moves 

that way till between one and three in the afternoon; then it be- 

gins to retrace its steps back to the east again. These points of 

maximum and minimum declination are formed in every diurnal 

curve and at nearly the same hour. We shall hereafter see what 

the limits of the time are. There are two ways in which the bar 

regains its first position. In some places, as Paris for example, it 

arrives at its greatest eastern elongation again between eight and 

eleven o’clock in the evening and then remains stationary till the 

time of morning excursion has come round once more. In other 

places, as at Cambridge, it travels eastward till evening and then 

goes back to form a secondary point of maximum westerly deviation 

about three o’clock, A. M.; after which it passes eastward and re- 

covers at eight o’clock the place it occupied 24 hours before. In 

certain cases, especially in northern latitudes, even when the sec- 

ondary maximum and minimum are not formed, the bar does not 

remain stationary during the night but occupies nearly all the time 

from three P. M. to eight A. M. in returning through the space it 
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has just passed over in seven hours. Again, the arc traversed by 

the bar in its daily excursions varies perceptibly from one day to 

another; but the approximate law is, that in the six months from 

the vernal to the autumnal equinox, its value is between 13/ and 

15’; and in the remaining six months the mean of the daily arc is 

between 8’ and 10’. But there may be single days when it 

amounts to 25’ and others when it is as small as 6’. 

Gauss thinks that eight A. M. and one P. M. of mean solar time 

are never far from the periods of daily minimum and maximum dec- 

lination in Gottingen and that part of the globe. It appears from 

a Report in regard to the magnetic state of the Russian empire 

for 1837 * that, at St. Petersburg, the greatest westerly position of 

the north end of the magnetic meridian is near two o’clock, P. M. 

and the opposite position is at eight in the morning with the excep- 

tion of November, December, and January, when it occurs later. 

This is easily explained by the high latitude of the place when we 

come to consider the dependence of this daily motion on the sun. 

Since the declination is easterly in some parts of Russia, it follows that 

the maximum declination there is in the morning and the minimum 

in the afternoon. As the Report in question has been published 

with great care we extract a Table of the Monthly Means of the 

are of daily excursion to show how near they correspond to the 

more extended means which we have mentioned above. 

* Annuaire Magnetique et Météorologique du Corps des Ingénieurs des 

Mines de Russie. Année 1837. St, Petersburg. 1839. 
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St. Petersburg, 1837. 

/ / 

April 16.2 October 6.7 

May 15.1 November 3:7 

June 16.5 December 1.9 

July 13.6 January 3.2 

August 11.9 February 5.8 

September 9.9 March 11.0 

83.2 32.3 

13,86 5.4 

We have no occasion in this place to remark on the cause of this 

great inequality of arc in the different months, or on the times when 

the maximum and minimum occur. We only wish it to be observed 

that the daily curve, so perceptible in other places ‘and so marked 

by its general uniformity of appearance, is clearly seen in the Cam- 

bridge observations. We have here referred to the Plates which 

represent some of these diurnal curves, but Table II. at the end 

will display in a condensed form, the results of 12 months’ obser- 

vation on this point. As the values for some of the months were 

deduced from scanty observations they cannot be brought into a 

fair comparison with more comprehensive means. If it shall appear 

that the times of maximum and minimum declination are embraced 

within the limits of a few hours, it is extremely important that ob- 

servations should be made during those periods every day in the 

year to determine the precise moment when they occur each day 

and the arc of excursion. Means drawn from such abundant data 

might lead to a satisfactory solution of the daily changes and not 

leave them, as at present, to probable conjecture. 

It appears from observations on various parts of our planet that 

periodical changes of days, months, years, and longer duration are 
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affecting its magnetic equilibrium; all of which come, with few ex- 

ceptions, under the same general expressions so much so as to 

leave no doubt that they have a common origin. Hence it might 

be expected that if the corresponding curves of magnetic Declina- 

tion were drawn for the same solar time in different places they 

would conform to each other and exhibit a kind of parallelism. 

But in addition to the orderly variations there are other perturba- 

tions of a sudden and irregular nature; and it becomes an object of 

extreme interest to inquire how far these are local and accidental 

and to what extent they must be regarded as general and proceed- 

ing from some grand central force. Such an examination was con- 

templated as among the good results of the simultaneous observa- 

tions made in Germany, Russia, Italy, &c., an account of which 

may be found in Taylor’s “ Scientific Memoirs ” and “'The Russian 

- Magnetic Annual” to which I have already referred ; and a possible 

answer to an intricate question was held out as an inducement to 

engage in the magnetic crusade. The expected comparison ex- 

hibits surprising coincidences in most of the irregular movements of 

the Magnetometer as if the cause were coextensive with the range of 

magnetic posts. Hitherto our country and indeed this whole West- 

ern Continent has not been represented in this Congress of Nations 

for a scientific object ; having been destitute of the means of contrib- 

uting its portion to the general levy which has been made upon them. 

But the Term-day observations at Toronto, U. C., Philadelphia, 

and Cambridge will furnish materials for doing this now. Plate III. 

exhibits the diurnal curves of the October Term-day for the mag- 

netic Observatories of Toronto and Cambridge. The declination 

of the meridian was very considerably deranged by perturbations 

during the first 12 hours of the Magnetic day (which always begins 

at 10 P.M. of Gott. M. T.) and affords, therefore, a favorable opportu- 

4 
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nity of discovering the extent of extraordinary disturbances. Now a 

glance at the Plate betrays wonderful concert in the motions of the 

two remote bars; almost every digression of the bar at Cambridge 

and every change of curvature in the magnetic curve of that place 

has something corresponding to it in the curve of Toronto. ‘There 

are a few singular exceptions ; and, in a word, the bar at Toronto 

seems to have been more agitated and to have made greater excur- 

sions. But these discrepances throw no doubt on the subject; for 

they are just such as must be expected to occur in results which 

depend upon complex and multiform agents. A general and not a 

mathematical agreement is all that can be expected. The times 

which mark the limits of the eastern and western excursions in this 

fluctuating motion of the bars agree with great precision, except in 

two or three instances where the Cambridge curve lags behind five 

minutes or less. The parallelism appears at once from considering 

that the two curves, starting from points 12 minutes apart and 

making several digressions the same way of greater amount than 

the original arc of separation, do not cross each other except once ; 

and this solitary instance will hardly be regarded as a transgression 

of the rule, since it arose simply from one bar being more affected by 

a particular wave of the magnetic tide than the other bar. On Plate 

IL. is described the diurnal curve for the May Term-day. This too 

is singularly disturbed from 11 P. M., Gott. M. T. till 10 o’clock of 

the next morning. We have had an opportunity of comparing this 

with the similar curve observed by Professor Bache at the Girard 

College, in Philadelphia, and here again the instances of agreement 

make a stronger impression than the rare cases of discrepance. The 

correspondences are frequent and imposing ; while the points which 

exhibit no such coincidence are few and of less importance. The 

agreement as to time is in almost every place precise ; the disagree- 
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ment is confined chiefly to the extent or the existence of the motion. 

At 121, 74, 94 o’clock Gott. M. T. some excursions appear in the 

Philadelphia curve which have little or no counterpart in the Cam- 

bridge curve. They are deserving of notice because they are more 

considerable than any others of a local character which have been 

noticed and yet they do not, any of them, exceed 5’ of are. But the 

remarkable excursions in Plate II. at a, b, c, d, e, f, are all faithfully 

represented on the Philadelphia curve. Only the upper branches 

which belong to the easterly motion are exceeded by the correspond- 

ing simultaneous movement at Philadelphia, while the grand excur- 

sions at the bottom of the Plate, which are due to the westerly motion 

or increase of declination, go beyond their parallel passages in the 

Philadelphia curve. For instance, the branches 8, ¢, d, e, f, extend 

respectively 10’, 12’, 11', 5‘, 6’, farther in the Philadelphia than the 

Cambridge curve. The reverse happens at g, h, 7, where the Cam- 

bridge branches go 13’, 30’, 142’, farther west than the analogous 

ones at Philadelphia. The close coincidence of the times when the 

direction of any great motion changes, observed at Toronto, Phila- 

delphia and Cambridge, makes it probable that the longitudes of the 

three places are known to a close approximation, or, at least, that 

the differences of longitude between these places are not much in 

fault; for, if they were, it would by its effect upon the regulation of 

the clocks prevent a coincidence of magnetic disturbances which 

actually existed and make the appearances different from what we 

observe; unless we can suppose what seems extremely improbable, 

that the constant error of the time should by chance balance pre- 

cisely the actual want of coincidence in the arrival of the magnetic 

impulse at each place so as to deceive us in the final result. This, 

however, is a subject which requires to be pursued longer. The 

observations contemplated in coming years will, it is believed, fur- 
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nish the materials for a comprehensive study of this problem and 

enable us to determine with more confidence than can be reposed 

in the comparison of places not widely removed from each other 

the extent and the laws of what are now classed among the irregu- 

lar perturbations of the magnetic equilibrium. All attempts at 

induction now must be considered as subordinate to the final dis- 

cussion; but they have their purpose in indicating from time to 

time the direction to which the attention of observers should be 

particularly turned. To this end, an arrangement supplementary to 

the large plan was completed with Lieutenant Riddell for making 

simultaneous observations on the declination Magnetometer at To- 

ronto and Cambridge, at intervals of fwo minutes from 0" 45: to 

1" 45' P. M. Gott. M. T. Such observations were accordingly taken 

at Toronto for the assigned hour every day (Sundays except- 

ed) from October 23d to November 19th inclusive. Similar ob- 

servations were made in Cambridge at the same time. Professor 

Bache would gladly have been a partner to this project but an 

accident prevented him from being informed of it in season. An- 

other agreement was formed to observe every vibration of the bar 

during one hour from 9 to 10 P. M. Gott. M. T. for one week 

commencing with the 4th of January, 1841. Fig. 2d of Plate IID. 

exhibits the hourly curve for the 28th of October; the upper 

one being the Cambridge curve and the lower one the Toronto 

curve. Here it will be noticed that the changes of flexure in the 

two curves are generally coincident in time and when they vary 

the maximum difference does not exceed the interval between two 

successive observations.* The hour selected for the January obser- 

* While this Paper was passing through the press we received an account 

of the proceedings of the Irish Academy at a recent meeting, containing some 

remarks by Professor Lloyd on contemporaneous observations at short inter- 
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vations appears, on the whole, unfavorable for drawing conclusions 

in regard to the concurrence of abrupt changes of the magnetic 

state of the earth as it is the period when the bar is most quiet. 

It is of advantage, however, to know that the periods of repose are 

independent of longitude and the same absolutely for different 

places; an inference which the observations certainly authorize us 

to make. We shall have occasion hereafter to remark on the de- 

gree to which observations made with the Gauss Magnetometer and 

Lloyd’s Declination instrument are comparable. 

Whatever interpretation may be given to the anomalous changes 

to which the declination of the magnetic meridian is subject, there 

can be little hesitation in admitting that the regular and _periodi- 

cal ones having their expression in functions of solar time are de- 

pendent upon the sun’s influence as an exciting and sustaining 

cause. The theory which we may adopt as to the nature of the 

earth’s magnetism does not essentially affect this statement. If 

magnetism, as an independent property, exist in particles of the 

earth’s mass, it may have its equilibrium disturbed by temperature 

as heat is known to affect the state of ordinary steel magnets ; and 

as in the passage of the sun through his daily and yearly path parts 

of the earth’s surface are heated to unequal degrees, that change of 

the magnetic fluid may be induced which shall result in periodical 

alterations of the magnetic meridian. But a strong body of evi- 

dence can now be summoned to prove that magnetism has no 

existence as an independent fluid or property of matter; but that 

vals by himself and Professor Bache on the small variations of magnetic de- 

clination. The result of the comparison has convinced him that such changes 

do not occur simultaneously at places so far removed from each other as Dub- 

lin and Philadelphia. Therefore they will not, as was suggested, furnish a 

safe method of deducing differences of longitude. 
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polarity is one of the phases of the electrical fluid. The magnetic 

character of currents and the facility with which they are excited 

by motion and differences of temperature are now well approved 

facts. The earth’s rotation; the sun’s heat; volcanos; and the 

great eastern and western metallic ranges furnish all the materials 

and machinery that are needed for making the planet a grand elec- 

tro-magnet. Aside from the magnetic phenomena, the existence of 

the earth’s currents is thought to have been shown by direct experi- 

ment. If we do not admit them as the prime source of Terrestrial 

Magnetism they offer themselves as sufficient and satisfactory causes 

of the observed fluctuations about the average state. ‘The belief in 

the earth’s currents seems unavoidable ; and if any proportion sub- 

sists between their magnetic energy and those of artificial electro- 

magnets the fund of magnetism which they supply must be ample 

to explain all the chief facts of the earth’s magnetism. But if we 

adopt Gauss’s estimate that the whole magnetic power of the earth 

is equivalent, on the average, to 7,8 steel magnets of 1 pound 

weight magnetized to saturation for every cubic metre, there may 

be some difficulty in conceiving of sufficient iron ore in the earth 

to furnish the depositary of such a magnetic force according to the 

common motion of steel magnets. Besides, there may be a ques- 

tion whether it is philosophical to look round for any such new prin- 

ciple when it is not needed to explain the facts. If currents are 

finally adopted not as the auxiliary but the main and standing cause 

of Terrestrial Magnetism, the unavoidable fluctuations and occasion- 

al overflowings with the daily ebb and flow to which from their na- 

ture and remote source they must be subject afford a liberal expla- 

nation of the regular and irregular perturbations in the declination 

of the meridian. 

In so complex a subject, no attempt could be made at present to 
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explain the modus operandi by which the sun’s rays affect the posi- 

tion of a magnetized bar. It is much to have the dependence of 

these changes upon solar time clearly established. 'The moments 

at which the maximum and minimum points of the diurnal curves 

occur oscillate between certain limits ; it is important, therefore, to 

have the diurnal curves for places removed many hours from each 

other in longitude, in order that a difference of time depending upon 

the constant difference of longitude may not be masked under the 

variation to which the time is subject at the same place. Now the 

Observatories of Gottingen and Cambridge differ in longitude 

5" 24’ 16”; it is plain, then, that if there be such a relation to 

the solar time of each place it must appear even in the curves of a 

single day. And so it is found by an examination of the Cambridge 

times and those published by Gauss for Gottingen and contiguous 

places that a difference equal to the difference of longitude exists in 

the mean times of the greatest eastern and western declination of 

the magnetic meridian. The extremes occur at nearly the same solar 

hours at each place, so that when we are observing our mini- 

mum in the morning the observer in those eastern longitudes is 

taking note of the western excursion of his bar; for at both places 

the interval from minimum to maximum is between five and six 

hours. The rest of the 24 hours is expended in the return of the 

bar back towards the morning position except in those cases 

where a secondary maximum and minimum occur; and if this une- 

qual time of passage over the same arc cannot be explained it is 

analogous to what is known to be true of the rise and fall of the 

temperature on the earth. The heating requires a shorter time than 

the cooling process; and whatever depends on the heating and cool- 

ing process will of course be subject to the same inequality. And 

in regard to all the magnetic changes which are attributed to the 
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solar influence it is to be observed that no more exact uniformity 

is to be expected in them than in the legitimate and acknowledged 

influences of the sun ; that is to say, the earth’s temperature. 

Yet farther supplementary to the plan recommended by the 

Royal Society, a series of observations has been undertaken at 

Cambridge with the express object of throwing additional light on 

this interesting inquiry. As early as May, 1840, the observations 

took a wider range so as to furnish a diurnal curve not only for the 

Term-day but also for several other days in the same part of the 

month. The following Table shows the days over which the ob- 

servations were extended, including the prescribed Term-days. 

Term-day. Extra Days. 

1840. May May 29 | May 21, 22, 23. 
June June 24] June 21, 22, 23, 25, 26, 27, 28, 29, 30. July 1. 
July July 24. 
August August 28] August 29, 30,31. September 1. 
September | September 23 | September 21, 22, 24, 25. 
October October 21 | October 20, 22, 23,24. 
November | November 27 | November 23, 24. 
December | December 23 | December 21, 29. 

1841. January January 20) January 22, 25. 
February February 26 | February 24. March 1. 

On all the preceding days observations were made during the 24 

hours so as to furnish materials for drawing as many diurnal 

curves. The mtervals between the observations were not always 

five minutes as on the Term-days. Thus in May the interval was 

15 minutes and in June and July 20 minutes. Again, in August 

the interval was only four minutes. In August, reasons appear- 

ed for recording the Thermometer at intervals of 20 minutes on 

all the days when the Magnetometer was observed. This was 

sufficient to give all the regular daily thermometric changes. 

In October, the Barometer was observed every 20 minutes during 

the five days. The observations on the Barometer have not been 

repeated as they did not promise to facilitate the inquiry upon 
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which we were engaged; but the Thermometer has been ob- 

served regularly since the first trial every 20 minutes whenever 

magnetic observations are made. The magnetic observations were 

conducted on all these days with the same strictness as on the 

Term-days at intervals such as have been denoted; 12 or 13 

readings determining the place of the magnetic meridian for every 

required period. There may be times during every time of ob- 

servation when the arc of vibration is too large to allow of this 

process and then the 12 readings are suspended and the extreme 

limit of every oscillation is recorded. The expense of the Plates 

has precluded the idea of publishing all the diurnal curves which 

have been thus obtained. A specimen has been selected which will 

give an impartial view of the whole investigation. On Plate VI. 

the thermometric curves corresponding to the five October days 

may be studied by attending to the directions given on the face of 

it. The remarkable points are arranged in the following Table. 

Abstract of the October Thermometric Curves. 

Date. Time of Mini- Time of Maxi- Daily range of 
mum Heat. Thermometer. mum Heat. ‘Thermometer. 

Civil Time. |Cambridge M. T. Cambridge M. T. Thermometer. 

Oct.21 |6"10’ A.M 50° 20’ | 1" P.M) 54° 3° 40! 

Gr 795 |W cs 46 2 ge 51 30' 5 30 

(lu DBr Bir Ot «66 34 Q ue 62 28 

“94 16 50 “€ 40 40 |2 40'« 53 12 20 

OES NT eneyo) 37 \11 A.M.| 47 20 10 20 

Means. By oe ee 41 36 1 20P.M.| 53 34 11 58 

Meancurve|6 10 “ 43 Q oe 52 15 9 15 

The absolute changes of temperature from day to day cause the 

difference between the means of the numbers attached to the five 

days and the mean curve, as in the two last lines of the Table. The 

mean curve is drawn by adding together the figures observed at 

5 



34 Lovering and Bond on Magnetic Observations at Cambridge. 

the same time on the several days and dividing by 5. The result 

is the mean temperature for that period of the day. Then the 

times of maximum and minimum of the mean curve are found from 

the greatest and least values of these mean results. The absolute 

variations of temperature from one day to another vitiate to a cer- 

tain extent this process. The same method is pursued for laying 

down the mean diurnal magnetic curves; the absolute changes 

of magnetic declination from one day to another are too inconsid- 

erable to produce any great error in the result. But the mean of 

the daily magnetic curves is materially injured by the irregular 

perturbations of the magnetic meridian. Hence it is supposed that 

the mean thermometric curves have a fair comparison with the mean 

magnetic curves. For the sake of facilitating this comparison, the 

following abstract is given of the single and mean diurnal magnetic 

curves which are drawn at length on Plate IV. 

Date. Time of Mini. | Renita of tho | Time of Maxi- | featines of the (Besbents 
mum Declination. mum Declination. Daily Range. 

Civil Time. |Cambridge M. ‘I’. Scale. |Cambridge M. T. Scale. 

October 21) 8" 6’A.M.} 102.562 | 0°28'P.M.) 92.354 10.208 
Sis OF 836 © 104.333 11 46A.M.| 93.364 10.969 

< 23), 9ial tae 103.375 | 2 51P.M.| 96.031 7.344 
uy 243 16" ss TOS208™ | 273i 5 6 95.396 7.812 
ce Qoioal ieee 101-7405) 141 92.302 9.438 

Means |752 “ | 103,044 |127 “ | 93.889 | 9.154 
Meancurvel8 36 “ | 102.250 1a 1 “ | 94.368 | 7.882 

We have now the following results of comparison : 

Times of maximum temperature range from 11" —A. M. to 2 40’ P. M. = 3" 40/. 

fe « declination “ Se AGI to) 2 aac. 

‘ of minimum temperature “ ceo “« to6 50 A.M.=5 50. 

cs a declination “ a too u lees st hours. 

It appears, then, that the times of maximum and minimum magnetic 

declination are comprised within narrower limits than those of the 
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greatest and least temperature; and yet the last phenomena, as 

every one believes, depend on the apparent daily motion of the sun. 

It is to be observed that these days were selected and the curves 

published before the comparison was made. They are to be re- 

garded as a fair index of the whole series of observations of a simi- 

lar character taken in each month since August, 1840, inclusive 

when the thermometric and magnetic changes were first observed in 

connexion. As far as any dependence can be placed upon them, 

they authorize us in stating that the diurnal magnetic curve is a 

more exact and definite function of solar time than the regular daily 

change of temperature. In whatever particular the comparison is 

made the preference attaches to the magnetic curves. We have 

seen how it is in regard to the limits of the time of maximum and 

minimum. The greatest variation of any daily range of the ther- 

mometer from the mean of the ranges is more than +3 of the mean 

range. The greatest variation of any magnetic range from the mean 

of the magnetic ranges is less than + of the mean of the magnetic 

ranges. ‘The most observable deviations from mean results in the 

magnetic observations pertain to the times of maximum declination 

of October 21-2 and 22~—3 and the times of minimum declination 

of October 25-6. If they were excluded, the limits of the times of 

maximum declination would be reduced from 3 hours to 1 hour and 

10 minutes and of minimum declination from 4 hours to 1" 5’. 

In regard to the first of these days, an unusual and irregular de- 

rangement of the magnetic equilibrium occurs between 1" and 3° 

P. M. Cambridge M. T.; and there is reason to think that 

the maximum declination, if the extraordinary influence could be 

eliminated, would fall between these disturbed hours. There is 

even a doubt whether now the western excursion at 3 P. M. ought 

not to be taken as the western limit of that day. The irregular 
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perturbations which do not generally begin before 7 or 8 o’clock in 

the evening commenced their operations on this day earlier than usual 

by many hours. We are confirmed in this opinion by examining 

the curve of the next day from 10 o’clock Gott. M. T.* This 

curve is a continuation of the first from the place where it ends 

at the right hand of the Plate; and we see from it that the per- 

turbations continue during the whole night and morning till nearly 

the time of the next minimum; one digression of the Magnetometer 

within 30 minutes about an hour before midnight of October 21st 

amounting to 20’. These agitations are felt at intervals till the fol- 

lowing midnight and may be allowed any influence that is thought 

justly attributable to them in hastening the time of maximum of the 

second day. It is admitted that this maximum appears satisfactori- 

ly formed on the curve so as to leave no doubt that the time se- 

lected for it, 11" 46’ A. M. Cambridge M. T., is correct. And 

further, in regard to the minimum of the last of the five days, there 

may be a question what precise moment between 5 and 7 o’clock 

A. M. Cambridge M. T. should be chosen. It seems proba- 

ble that the minimum should be formed earlier than usual on 

this day as the maximum occurs later than the average time ; 

so that the whole curve from the point of minimum to that of maxi- 

mum takes a wider sweep of time than usual; a glance at the Plate 

makes this clear. These explanatory suggestions as to the extreme 

cases, if valid, will give still greater preéminence to the diurnal 

magnetic curves over the cotemporaneous thermometric curves so 

far as relates to the present comparison. But it is not at all necessa- 

ry for our purpose to press this apology. No abatement for similar 

reasons is required in regard to the thermometric curves. Although 

* The commencement of the Magnetic day is in all cases at 10 o’clock 

P. M. of mean Gottingen Time. 
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occasional tempests of heat and cold occur they cannot compete with 

the irregular disturbances of the magnetic force, where a change of 

20’ occurs in half an hour while the greatest range from minimum to 

maximum on any of these days is only 11’. There is safety then 

in affirming that the changes in the declination of a magnetized bar 

would be a better index of solar time than a standard thermometer ; 

or again, that starting from a known hour of the day with a given 

declination we might venture a closer prediction, founded on calcu- 

lation, as to the position of the same bar 6 hours afterwards than 

would be safe with a thermometer under like conditions ; care being 

taken of course to select that portion of the day which is most free 

from extraordinary magnetic and thermometric changes. 

Let us now see how this conclusion is sustained by more exten- 

sive observations. To this end Tables are presented of the Month- 

ly Means, comprising the mean periods of magnetic and thermo- 

metric minima and maxima since this kind of observation was 

instituted at the Cambridge Observatory. 

Thermometric Table. 

Number Time of the Value of the Timo of the Value of the Mean 
Months. of days ob-| Mean Minimum Mean Maximum. 

served. |Cambridge M. T'.| Mean Minimum. |Cambridge M, T.|Mean Maximum. Daily Range. 

August 5 4» 56’ A. M. 58° 36/ 24 36’ P. M. 77° 48! 19° 12) 
September 5 By a 41 cl Gnas 63 48 22 48 
October 5 6 16 se 43 2) OGnras 52 06 9 06 
November 3 5 36 ts 95 48 2 56 © 35 20 9 32 
December’ 3 16 40 OSG) at 29 50 13 10 
January 3 6 36 ee 24 20 ana, 33 30 9 10 
February 3 5 56 ce 20 20 po iy 0 39 20 19 00 

Means 5 53 RE 32 49 ee IPT 3s 47 23 14 34 

* Time of minimum for this month is 6" 26’ P. M. Cambridge M. T. From 

this time the thermometer rises during 18 hours till the period of maximum. 
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Magnetic Table. 
‘Time of Mean ‘Time of Mean F | mber Age . pading hi - . | Reading of the “1 

Months. pier aioimdim Deal Bode fr Moxa pecimnmar eo: Scale for Mean agp ee 
observed. Cambridge M. T. Minimum. Cambridge M. T. Maximum. Be 

May 3 6h 26 A. M. 114.523 1h 06’ P. M. 100.208 14.315 
June 10 (omelet is 110.528 1 6) 7st 100.875 9.653 
August 5 (iyeelay 126.564 Ly Ades, KE 115.135 11.429 
September* 5 111.925 |11 36 A.M. 96.452 15.473 
October 5 epeisiy 102.250 3) 0 Se: 94.368 7.882 
\November 3 SOL 111.958 i Spat Coe 95.927 16.031 
December 3 fe} (Ney. 100.767 3 16 «& 92.226 8.541 
January 3 Doge! Mh 3 98.871 3° 26° ee 90.062 8.809 
February 3 Bie nes 99.816 3 16, 16 91.090 8.726 

Means 6a) 7% 108.578 204. vie 97.371 11.206 

The times of the monthly mean minima of temperature for the 

seven months from August inclusive, December being rejected as 

anomalous, range between 4" 56’ and 6" 36’ A. M. so as to be all 

comprised in the space of 1°40’. Similar times for the maxima 

points are included within 2" 20’ from 0" 36’ to 2 56’ P. M. It also 

appears that the times of the monthly means of minimum declination 

for the same months together with May and June, if we leave out 

September, come between the limits of 6" 16’ and 9" 16’ or an inter- 

val of 3 hours, while the times of mean maximum declination, if we 

exclude September, are confined within the limits of 1" 06’ and 3° 26’ 

or 2 20’. All circumstances being considered, these results are 

favorable to the theory which assigns to the daily changes of mag- 

netic declination as precise a dependence on solar time as can be 

claimed for the corresponding variations of temperature. As far as 

coincidence of time between two phenomena proves one to be the 

cause and the other the effect, the daily oscillations of the magnetic 

meridian are as clearly referrible to the sun’s agency as the familiar 

rise and fall of local temperature during the same period. It should 

* The time of mean minimum for September is by the observations 8" 31’ 

P. M. Cambridge M. T. From this time the western deviation increases till 

11" 36’ A. M., the time of maximum declination. 
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be considered that in the instance of magnetism the limits are esti- 

mated for nine months while those of the thermometer extend over 
only seven months. The longer period affords of course a wider 
field for the display of extreme cases. The disadvantage to 
magnetism is increased by the influence which the remarkable 

fluctuations of magnetic influence exert upon the regular periodic 
phases. As observations on temperature are hereafter to be 
made parallel with those of magnetic declination we shall be able, 
at some future time, to present the results of a larger and more 
satisfactory comparison of the two sets of changes than our present 
materials can afford. The limits for the times of maximum decli- 
nation and temperature are the same; the limits of minimum de- 
clination are greater than those of minimum temperature. The con- 
siderations which have led to the exclusion of some of the observa- 
tions must now be stated. First, we consider the mean thermometric 

curve for December. The maximum which falls 36 minutes after 
noon is earlier than usual; while the minimum is 12 hours from the 

average time of greatest cold and would come at 6° 26’ P. M. in- 
stead of the morning. We suppose therefore the true time of 
maximum for this month to be merged under irregular changes so as 
to escape notice even in the mean result. This mean was derived 
from three days’ observations. The minimum for one of the days 
happened at 5" 56’ A. M.; for another at 2" 14’ while on the third day 

the changes of temperature were so frequent and disorderly from 
alterations in the wind and sudden variations from a clear to an 
overcast sky that the lowest temperature is at 6" 14 P. M. and the 
highest at 6" 56 A. M. The eccentricities of this day are sufficient 
to vitiate the whole result and prevent the real time of minimum 
from appearing even in the mean of several days. To guard against 
this source of error it is important that the monthly means should 
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be deduced from as large a number of days as can be conveniently 

observed; every day in the month would not be superfluous. This 

could easily be done at Cambridge if provision were made for con- 

ducting the two hourly observations on every day according to the 

English plan. But these daily observations of the Magnetometer 

have not been attempted and would be impossible with the present 

resources of the Observatory.* It is not surprising that what oc- 

curred once in six months’ observations on the temperature should 

have exhibited itself also in the diurnal curves of the Declination 

Magnetometer. This brings up the case of the September magnet- 

ic curve which we have excluded from any part in determining the 

mean quantities because it was calculated to injure the just average 

values which we are endeavouring to reach. ‘The curve in question 

may be traced out on Plate V. by following the directions there 

given and a single glance will show how the times of its extreme 

elongations differ from those of the other three mean curves which 

are on the same Plate. The general appearance of these three 

curves indicates a law to which the fourth curve must be a palpable 

exception and transgression. An attention to the separate diurnal 

curves for the five days in September from which the mean curve 

is reduced will afford an explanation of this violation of what we 

may regard a principle of the earth’s magnetism. On September 

20-1, (Magnetic day, commencing as in all cases at 10 P. M. Gott. 

M. T.) we have these three maxima: 

Readings of the Scale. 

Ist at 11° 36’ P. M. Cambridge M. T., September 20 — 82'.5, 

2d) S64. 56 AGM: fe s ee 21 — 79.5. 

3d “11 56 A.M. *$ ee ce 21 = 28820. 

* A Director with three Assistants all of whose time should be devoted to 

the work have been considered elsewhere as the full personnel of such an es- 

tablishment. 
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and these eight minima: 

Readings of the Scale. 

1st at 3° 14’ P. M. of September 20 = 112. 

Qd “5 46 OC os i ——seL LG. 

Sd ey op, “ ee 

Reading at 8" 16’ P. M. 109. 

Ath ** 8 26 ee Cis Fe = 1195. 

5th *°O 46 A.M. a 21 = 116. 

Reading at 1" 06’ A. M. 98.5. 

6th ** 1 54 OS ots cama 

7th ‘*6 06 Ke re 66 == 115.5, 

Sthies 2a ole eevee ce Sst O8s 

The whole range of the Magnetometer during this day is 45’.5. 

The smallest elongation from the meridian is at 8" 26’ P. M. and the 

greatest at 4°56’ A. M., as the lowest number of the scale indi- 

cates greatest declination. But these like the rest of the maxima 

and minima for this day are mere lawless excursions caused by 

sudden derangements and have no connexion with the regular diur- 

nal magnetic curve. Between the 3d and 4th minima the bar moves 

to 109' or 14’ in arc in the space of 20 minutes and then falls back 

eastward again. So between the 5th and 6th minima the bar 

moves to 98’.5 of the scale or 18’ forward and back again in 1° 8, 

The time occupied in going from the 2d or greatest maximum to the 

7th minimum is only 1" 10’ although the space is 36’ or three times 

the ordinary daily range of the magnetic meridian for this month. 

If these perturbations were less frequent and not spread over the 

whole 24 hours means might be devised of shutting out their in- 

fluence and interpolating the true daily curve in the gap left by their 

removal. But on this day no safe way of making the reduction 

presents itself and the times of maximum and minimum are both 

left indeterminate. 

6 
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On September 22-3, the Magnetometer was more quiet; oc- 

casional oscillations of considerable extent occur but the maximum 

point is very regularly formed at 11" 36’ A. M. and the minimum 

though less definite is placed at 6" 06’ A. M. On September 24th 

westerly disturbances take place between 4° 36' and 74 36’ A. M., 

the time when the minimum generally shows itself; the effect is to 

bring the mean curve at this period too far to the west or to make 

the apparent mean time of maximum earlier than it is in fact or 

would appear if the observations were free from irregular varia- 

tions. These derangements do not cease till nearly the close of the 

third magnetic day so as to throw uncertainty on the time of maxi- 

mum of this day also. 

September 24-5, (Magnetic day.) Disturbances break out again 

in strange forms. This day was affected by wholly unprecedented 

motions distinguished not so much for their extent as for their num- 

ber and the rapidity with which they succeeded one another. A 

faint idea of them is conveyed by looking at those which occurred 

between 7" 20’ A. M. and 7" 40’ A. M. Gott. M. T. of October 22d, 

represented on Plate IV. The direction of the motion changed 60 

times or more from east to west and back between 1° and 2" P. M. 

Gott. M. T. The whole sweep of the needle for this day is only 26’, 

an area much less than is often traversed in the diurnal motion; but 

the number and frequency of the oscillations is unparalleled. The 

greatest declination occurs at 3" 06’ A. M. Cambridge M. T. and 

the least at 3" 36’ P. M.; but another minimum more nearly resem- 

bling the regular daily minimum appears at 5" 36’, A. M. 

September 25-6, (Magnetic day.) The magnetic storm has 

subsided. The curve for this day is as quiet as that of the 4th day 

on Plate IV. The eye readily perceives that now we have only 

regular diurnal changes and that the times of greatest and least 
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elongation from the astronomical meridian can be trusted. The 

mimimum is at 6" 26’ A. M. and the maximum at 0° 16’ P. M. 

Cambridge M. T. 

We have here ample and abundant explanation of that singular 

figure assumed by the mean daily curve for September. We look 

for the time when some method shall be devised for evading the 

errors which such extraordinary changes of the magnetic declination 

entail on the mean values of the regular variations. If hereafter 

the dependence of the magnetic declination upon the hour of the 
solar day shall be so accurately discovered as to be reduced to a 

Formula we may be able, by the help of that portion of the curve 

which is undisturbed, to calculate the remainder. At present this 

Formula must be an empirical one, derived from the faulty observa- 

tions themselves and in its defective state is available only in a 

partial degree for purifying these observations. Our chief resource 

now lies in levelling, as far as possible, the excessive excursions by 

the influence of undisturbed days with which they are combined ; 

though this can be done only by sacrificing in part the more per- 

fect observations. ‘The case in hand teaches us that this method 

will not always be effectual in bringing out approximate results. 

The irregularities may be so great as to overrule the regular law. 

This is less likely to happen in proportion to the number of days 

that can be observed in each month and hence again the necessity 

of deducing our means from as numerous observations as can be 

obtained. 

The dependence of the diurnal magnetic changes on solar 

time rests upon the evidence of a large number of observations 

collected from remote sources. But there is a difficulty in con- 

ceiving of the exact manner in which this connexion is sustained. 

Perhaps it will always be a hopeless task to attempt to trace the 
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intricate path by which the heat deposited at one moment in the 

centre of our system arrives at its final result of causing a deviation 

in the direction of the magnetic meridian. And while this is the case, 

it will be impossible to enter upon the mathematical analysis of the 

problem and deduce formule which can be used for detecting the 

errors of theory or correcting or supplying the deficiencies of obser- 

vation according to the well-known relation subsisting between these 

different methods of investigation. But the artifices of analysis will 

frequently take hold of cases which cannot be approached by any 

direct process. The observations allow us to proceed upon the 

ground that the declination or the ordinate of the diurnal curve 

of declination is a function of the solar day. It may, then, like 

any other periodic function be supposed to be expressed in a se- 

ries of terms arranged according to the sines and cosines of the 

time and its integral multiples.* Thus if 

t = the time expressed in parts of a day as its unit, 

d — the ordinate of the diurnal curve for the time f, 

a = the ratio of the circumference to the diameter, 

nm = any integer whatever ; 

and if § denote the sum of the terms which correspond to the dif- 

ferent values of n, we have for the general form ; 

D=A+S.C, sin. 2 rn (t+ ,). 

The values of 4, C, and c, are readily determined by the follow- 

ing formule. Let observations be taken at equal intervals for several 

whole days and let 

h — time of observation counted from the beginning of each Magnetic day in 

parts of a day as unity : 

* It was according to this mathematical developement that Professor Peirce 

calculated the empirical curves. 
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D,, = the mean of the observations taken at the time h of each day. 

Then if S$‘ denote the sum of all the terms which correspond to 

the different values of h, we have 

1. m 4 — S' D, 

m representing the number of intervals on each day. 

2.mC, cos.2anc¢,—2 S' D, sin. 2 anh. 

3. m C, sin. 2 anc, =—2 8S’ D, cos.2 anh. 

There is no known periodic function which does not admit of de- 
velopement according to the sines and cosines of the time and its 
integral multiples and in the absence of positive evidence the same 
thing may be assumed in regard to that under present considera- 

tion. The constant 4, being equal to *“* is the mean of all the m9 
partial results obtained from observation for the several intervals into 
which the day is distributed for this purpose. By substituting dif- 
ferent values for » we obtain an indefinite number of terms out of 
the general one C, sin. 2 77 (é+c,). It appears, however, from 

the calculation that the series rapidly converges so that the first four 
or five terms are sufficient to give the declination within a degree 
of exactness corresponding to the accuracy of the observations them- 
selves. Dividing the 2d equation by the 3d, we have the value of 
the tang. 27nc,; and multiplying equation 2d by cos. 277 c,, and 
equation 3d by sin. 2 zn c,, and adding them together we readily 
find the value of C, Thus, if the numbers 1, 2, 3, be succes- 

sively taken for n, we shall have the following equation for finding 
the approximate declination, or the empirical magnetic curve : 

D—A+C, sin. 2 a (t+ ¢,)+ C, sin. 41 (+ c,) + C, sin. 6 a (t+ co). 

The empirical thermometric curve is calculated on the same princi- 
ple by this formula : 

T=B + D, sin. 22 (t+d,) + D, sin. 42 (t+ d,) + D, sin. 6 2 (t + d,). 
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Plates IV. and VI. will show how rapidly the series of both formu- 

le converge and the limit of error incurred by dropping all the 

terms after the 5th. In the formule. for October the 5th term of 

the declination cannot exceed ,034 of a minute and the 5th term in 

the value of the temperature cannot be greater than ,4 of a degree 

of Fahrenheit. From the nature of an empirical curve our confi- 

dence in it must bear some proportion to the accuracy of the obser- 

vations. If these observations are exposed to errors from any cause, 

as we have seen that they are, the empirical curve will suffer, 

though in a less degree, on their account. The error which ina 

single diurnal curve is left in its naked state is of course diminished 

in the mean curve of several days by the levelling influence which 

all the days exercise upon any single one. But this process reduces, 

it does not extinguish the error. The passage from the mean of 

the observed curves to the empirical curve carries us one step fur- 

ther towards the true expression of the actual phenomena of mag- 

netism. Fora considerable mean error arising from irregular dis- 

turbances, which in the first is concentrated upon a single moment, 

will be in the second curve distributed over the whole day and may 

therefore disfigure the general character of the day though it does 

not distort extremely any particular part. Moreover, it is easy in 

calculating the values of the constants in the empirical formula to 

omit observations of an extraordinary character and which are no- 

toriously burdened with strange anomalies. This we see on Plate 

V. in the instance of the September days and to a less extent in 

October. The whole character of the curve for the former is 

changed from what we have reason to believe is the real diurnal 

curve ; although it has escaped those large and prominent excur- 

sions which appear three or four times in the mean of the observed 

curves. In seasons of great disturbance it would be more safe to 

rely on the empirical curve than the observed curve ; but in quiet 
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times, as the empirical curve borrows all its truth and expres- 

sion from these observations, the latter have more claim to 

consideration than the calculated places. It is obvious from the 

principle on which the empirical curve rests and the manner in 
which the constants are deduced that they will answer only for one 

curve and must be calculated separately for every new curve that 

is required. As the form of these equations and the time, which is 

the only variable, are the same for each curve, whatever changes 

exist in the diurnal curve from one month to another in the year 

must be indicated by a corresponding change in the independent 

constants. And moreover if there be, as the comparison of recent 

and old observations lead us to believe, secular periods for the mag- 

netic declination, they will betray themselves by slow variations in 

the mean yearly values of these same constants. It becomes then 

an object of curious inquiry to ascertain what are the values of .4, 

Ci, C2, Cs 3 ¢1, 2, €3, &c. for every month in the year; and after 

this their mean values from one year to another. It is possible that 
the laws of the secular changes may be better studied from the 

variations of these constants than from immediate observations. 

Four of these formule are here given with the names of the months 

to which they belong, and the number of days employed in calcu- 

lating them ; t = the time from 0" Gott. M. T. 

June, 10 days. Declination* 
= 9°17',8—3',853 sin (¢—1621m24*)—1! 537 sin2(¢—931m24»)—0/,948 sin3(#--027,,9.) —0/644 sind ((—4h22m9s). 
August, 4 days. Declination 
= 9°13!,9—3/,907 sin ¢—15"1247*)—2/009 sin 2 (t—946"58*)—0/,878 sin 3 (¢-+-0%51,,15s). 
September, 5 days. Declination 
= 921! ,9—2/,932 sin(t—9'3418s) —1/,530 sin2(¢—8"128*)—0/,494 sin3(¢-4-132m29s)—1/,090 sin4(t—029,,58:). 
October, 5 Days. Declination 
= 9°18!,7—1!,575 sin(¢—13'042*)—2/ 379 sin2(¢—10"40™58*)0!,508 sin3(t—04n58s)—0/,034 sin4(t+-0"12,,32,). 

* The first term in the value of the declination is obtained directly in parts of 

the scale and is afterwards reduced to absolute numbers in the usual way of 

deriving the real declination from the reading of the scale. This process will 

be soon explained. 
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Here we close our investigation of the diurnal magnetic curve. The 

existence of such a curve regularly formed every day cannot be 

doubted ; its general uniformity is also very observable. ‘The limits 

of the times of maximum and minimum declination in different longi- 

tudes show conclusively that it is in some way connected with local 

solar time. Developing the declination according to the most gener- 

al form of periodic functions we have obtained the preceding formule 

from which the empirical curves drawn on Plate V. were calculated. 

These calculated curves stand there side by side with the mean ob- 

served curves by which the constants of the formule were deter- 

mined. The calculated curve, as we might expect, is less broken 

than the mean curve; still, the two agree in a striking manner and the 

greatest deviations are in those months which suffered most from 

magnetic perturbations. In June and August the empirical curve and 

the mean curve keep close together and these were periods of unu- 

sual magnetic repose; for in the mean of the latter month the disturb- 

ed Term-day was omitted. June was most quiet of the two, and 

shows it by a superior agreement between its mean and empirical 

curve. If there were no permanent change of declination but only 

the daily oscillation uninterrupted by disorderly fluctuations, the me- 

ridian would swing day after day through the same arc; and a few 

observations would be sufficient to establish a rigorous formula 

which would evolve an empirical curve strictly coincident with the 

observed curve. The want of this uniformity is felt in the variation 

of the constants of the formule already given. This simplicity 

does not exist in the motions of the heavenly bodies any more than 

in the magnetic movements. But the analysis is different. In as- 

tronomy we know the cause of the disturbance and allow for it at 

once without deranging the general analytical expression. In the 

other case we have no theory, no hypothesis ; and the mathematical 
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form must vary with the observations. Hence the difference be- 

tween the constants in the formule for the four months. They are 

no greater than might be expected from the known change of ab- 

solute declination from day to day, the limits of the times of maxima 

and minima and the longer and more irregular derangements which 

beset the diurnal movement. The mean curves of many months, 

drawn from the most abundant materials, are requisite for investigat- 

ing the law by which these constants vary and rendering them 

available for calculating the secular periods of the earth’s magnet- 

ism. We think it is apparent from all that has been adduced, that 

the diurnal magnetic curve is as clearly a function of solar time as 

the daily thermometric curve. We are not to expect any greater 

uniformity in the effect than in the cause. If the thermometric 

curve is sometimes imperfectly formed, the same thing may happen 

to the magnetic curve without destroying our belief in its connexion 

with the sun. The change of constants in one class of formule 

appears likewise in the other, as the three following thermometric 

formule make manifest: 

August, 5 days. Temperature 

= 67°,648°.8 sin (¢—15" 57” 28:)-4.0°.9 sin 2(t—5h 34m 56*)419.1 sin 3(t40n 440 56s), 
September, 5 days. Temperature 

= 50°,2—10°.0 sin(¢—13)33"54*)—3°,2 sin2(t—931™4*)—0°,3 sin3(¢—2") 0° Ssind (t1"3948°), 
October, 5 days. Temperature 

= 47°,7—3°,8sin(t—14>2144°) —0° 8sin2(t—917"36*)—0°,4sin3 (t-6"35™25*) —0° sind (t-038"12s). 

It still remains to discuss briefly those disturbances of the mag- 

netic meridian which have no apparent law. We have occasionally 

alluded to them as irregular perturbations which produce perplexity 

in ascertaining the true diurnal curve. We are to inquire whether 

even they must be regarded as wholly inexplicable or whether they 

cannot be connected in coincidence of time at least with other well 

known phenomena of nature. There are few days in the year 

q 
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when strange fluctuations of greater or less amount are not exhib- 

ited; but there are some periods distinguished above all others 

by their remarkable frequency and magnitude. We annex a brief 

history of each month in this respect. 

1840. 

March 27-8. No perturbations of importance ; only two unusual 

excursions, one at 2" 45’, A. M. Gott. M. T. (March 28) and the 

other at 4" 15’, A. M. 

April. The observations of this month are very defective. 

May 29-30. Term-day. Irregular disturbances of large amount, 

from 11 o’clock, P. M. Gott. M. T.(May 29) to 12" of May 30. The 

whole sweep of the instrument through the day is 57',2; and once, 

between 3" 50’ A. M. and 4" 10’ the declination changes 47’, 2 in 11™ 

or 4 times the average daily swing from maximum to minimum. 

The other days observed in May were not distinguished above 

the average by perturbations, 

June. The ten days observed in this month were all unusually 

quiet. 

July 24-5. Between 6 and 8 o’clock, P. M. Gott. M. T. (July 

25) the are of vibration of the Magnetometer amounted to 20’ so as 

to require the substitution of its extreme limits instead of the 12 

readings at intervals of 10 seconds. But this large movement was 

not accompanied by any considerable change of absolute declination 

and the whole magnetic day was undisturbed. 

August. The Term-day of Aug 28-9 was greatly deranged 

from 10" 40' P. M. Gott. M. T. to 8" A. M.,and small perturbations 

were experienced for 4 or 5 hours after this time. The whole range 

of the magnetic declination amounted to 61. Qnce between 6" 40: 

and 7° 20’ A. M. the change of declination exceeded 43’ in 27 

minutes, The other days observed in August were still. 
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September 21-2. The sweep during this day was 45’.5. The 

disturbances on the days observed in this month have been already 

discussed at length. They were distinguished more by number 

than extent of arc. 

October. The October curves were not entirely free from dis- 

turbances though they are all comprehended, in their widest excur- 

sions, in a zone of 22’ in breadth. 

November. The three days of this month have some perturba- 

tions, but none deserving especial notice. 

December. Two of the curves observed in this month were dis- 

turbed considerably ; yet, the whole range does not surpass 28'.5. 

1841. 

January. The curves observed in this month were generally 

regular. On the 26th of January, between 4" and 5" A. M. Gott. 

M. T., a small disturbance was felt amounting to 17’. 

February. General perturbations spread over the three days of 

this month, particularly observed at night. Those of greatest extent 

occurred on the Term-day, February 26-7, amounting in one case 

to 16’ of arc in 15 minutes of time. In addition to these extracts 

from the records of the different months, Table II. contains a column 

showing the extremes of the Magnetometer every day when com- 

plete observations were made. 

The theory of the Aurora Borealis which has of late years found 

most favor with men of science supposes it to have some connex- 

ion with Electricity and Magnetism. It is important to investigate 

this subject further and see whether there be any and what relation 

between this brilliant appearance of the heavens and the derange- 

ments of the magnetic declination. For this purpose a careful 

record has been kept of all the Auroral appearances that have been 
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noticed at the Cambridge Observatory; some of the most re- 

markable presented themselves at times when the regular obser- 

vations on the Declination Magnetometer were in progress; and 

pains have been taken whenever it was practicable to watch the 

instrument on all other occasions when the heavens gave signs of 

preparation for such an exhibition. Annexed is a list of those which 

were displayed on a grand scale. 

April 24-5. Slight Aurora. 

May 28-9. Remarkable Aurora. An arch was formed, at 2" 39’, 

A. M. Gott. M. T., running as nearly as could be ascertained at 

right angles to the magnetic meridian. A crown began to form at 

4" 24’, Its position was referred to « Cor. Borealis which was 

then on the meridian. As it was nearly at the same altitude of 74° 

52’ and to the west of the meridian, it could not have been far 

from the magnetic Pole. Shortly after this the arch was broken up 

and the northern sky covered with pulsations of light. 

May 29-30. Brilliant Aurora. The auroral arch was first seen 

at 2" 32’ A. M. Gott. M. T., extending from a point nearly east to 

within a few degrees of the western horizon. The light was in- 

tense. ‘The apex of the arch was situated 20° at first, and at 2° 

42',30° south of the zenith. After this time, the light became 

broken and scattered, flying from east to west. ‘This arch was 

entirely detached from the main body of the Aurora and resembled 

a streamer. In the north there was a diffused light but very bright ; 

and swift flashes towards the zenith. At 3°59’ a large meteor 

was seen in the north, 20° high, descending towards the northwest. 

June 26-7. About 2°36’ A. M. Gott. M. T., an Aurora was 

seen at the North, of a white diffused light. At 6° 20’, the Aurora 

assumed a dull appearance, with dark wane intermixed. At 7" A. 

M., the Aurora became more active, and some streamers were seen. 

The needle was slightly affected at this time. 
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July 4-5. Between 5° 28' and 5" 34’ Gott. M. T., bright dif- 

fused Northern Lights; occasionally long streamers; wane clouds 

near the northern horizon ; Magnetometer quiet. 

July 29-30. At 2" 45’ A. M. Gott. M. T. (July 30) an auroral 

arch was formed 7° above the horizon and very still. At 9» 40: it 

began its motion up towards the zenith; rose to the altitude of 

30°. At 3" 54’, the Aurora had ceased. The light was dull during 

the whole time. 

August 19-20. A steady auroral arch was observed. It was 

double and the altitude of its apex at 3554’ A. M. Gott. M. T. 

(August 20) was 7° or 8°; its color was dull white. This Aurora 

continued till 4", and at 4" 11‘ the Northern Lights had entirely dis- 

appeared. 

August 28-9. An auroral arch appeared running from east to 

west, of intense brightness and diffused, but without streamers. 

Apex nearly on the meridian and altitude 45° at 2" 30’ A. M. 

Gott. M. T. At 3" 20’ streamers shot up 60° from the horizon; 

the altitude of its highest part was about 76° 43’, as found from its 

place among the stars. 

October 22-3. Between 1" and 2" A. M. Gott. M. T. an Auro- 

ra of a steady blue light was first perceived ; it afterwards became 

brighter and whiter, the altitude was 3°; wane clouds below. At 

5" 20’, the Aurora was low. 

November 30. At 3°24’ A. M. Gott. M. T., an Aurora was 

seen of white diffused light. No regular arch was formed. The 

Magnetometer was quiet. 

It appears from this abstract of the records that the days most 

distinguished for auroral appearances are just those on which the 

declination of the magnetic meridian experienced the most extraordi- 

nary derangements. ‘This was the case on May 29-30 and August 
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28-9. Unfortunately the Magnetometer was not watched on the 

night of May 28-9. By referring to Plate IV. it will be seen that the 

Declination instrument was subject to more than ordinary influences 

on the 22d of October between 0" M. and 6" A. M. Gott. M. T. 

The observers on the remarkable days of May and August de- 

scribe the motions of the Magnetometer as peculiar in the highest 

degree. It was often checked in the midst of its vibration and 

suddenly forced back in the opposite direction; and this took place 

with such frequency at certain seasons as to give to the motion the 

appearance of jerks or sharp twitches. No correspondence was 

noticed between the time of maximum magnetic disturbance and 

the formation of the auroral crown. But it was sometimes supposed 

from successful comparisons in the phases of the different phenome- 

na that the instrument gave intimation by some strange motion of 

the most signal changes in the Aurora. The display of May and 

August was as fine as any that has been witnessed for several 

years and we should not omit to state that on these occasions the 

Declination Magnetometer at Cambridge made the boldest sweep 

of the scale. As both these_days happened to be Term-days the 

opportunity was improved at other magnetic Observatories of watch- 

ing the coincidence between the auroral appearances and the per- 

turbations, and the report is generally uniform from all. Plate IL. 

which represents the May-term diurnal curve of declination offers 

a specimen of the extraordinary disturbances to which we refer 

and the time of them may be compared with the phases of the 

Aurora which are contained in the record for that day. The ex- 

cursion at g was so great that it was found necessary to curtail it on 

the Plate; but the extent will be readily seen from remarking that 

it reached to 71.4 on the scale, 47.2 of which were traversed in 

11 minutes of time. An Aurora was seen on the same night at 
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Philadelphia, New Haven and at Toronto, U. C. A description of its 

appearance at New Haven may be seen in Silliman’s J ournal, No. I. 

Vol. XXXIX.* Where facilities existed for making the observa- 

tions it was discovered to be accompanied with similar effects upon 

the magnetic declination as were felt at Cambridge. The Mag- 

netometer at Philadelphia experienced great derangements, although 

the limits were less, not exceeding 55.8. The influence which 

an Aurora exerts upon the earth’s magnetism reaches as far and wide 

as the appearance itself; and probably the intensity of the effect is 

proportional to the brilliancy of the display. The greatest disturb- 

ance of the Magnetometer at Philadelphia was, as at Cambridge, be- 

tween 4"and 5" A.M. Gott. M. T. The deflection of the instrument 

at Cambridge amounted to about 57 minutes, and the extremes were 

separated by little more than 2 hours. Lieutenant Riddell informs 

us that at Toronto the are traversed was 1° 59’, which was never 

equalled, and approached but once on a similar occasion. We also 

learn from him that an Aurora was noticed at Greenwich, Great 

Britain, on the same day ; but he adds, that the disturbances there 

and at Toronto were very different. 

Such full information is not possessed in regard to the Aurora of 

August 28-9. It is evident from the observations that the Mag- 

netometer at Cambridge was more affected on that day than ever 

before, the whole change of declination amounting to 61’, At To- 

ronto, where the Aurora was also seen, the disturbances were 

equally surprising and produced an oscillation of 1° 33’ in declina- 

tion. The greatest amount of derangement at Cambridge was as 

follows : 

* See also the Journal of the Franklin Institute for June, 1840, which con- 

tains some observations made upon it at Southwick, Mass. 
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At 1" 25’ A. M., Gott. M. T., the reading of the scale was 111.9 

Range of 52/.4 East in 1" 10’. 

ce Qh 35! cc cc 79 “ ce 164.3 

Range of 52/.9 West in 1 hour. 
(74 gh 35! ce (74 it4 ce ce 111.4 

Again, at 5" 20’ A. M., Gott. M. T., the reading of the scale was 108.5 

Range of 47’.6 East in 25 minutes. 

“ a Ta “ “cc « 156.1 

Range of 52’.4 West in 1 hour. 

{4 6" 45! (<4 ce (74 “ec ce 103.7 

During the first of these periods, the Aurora reached its culmina- 

tion of splendor; between 5" and 7" it was faint and near the 

horizon. It does not appear from an examination of the May or 

August Term-day that the maximum agitation of the Magnetometer 

coincides in time with the greatest brilliancy of the heavens. In 

May, it had not accumulated its action when the Aurora began to de- 

cline ; and in August, although it accompanied the display it con- 

tinued with undiminished energy one or two hours after that had 

passed away. The most rapid motion of the bar was from 5° 

20’ to 5" 45’, being equal to 476. in 25 minutes. This is nothing 

strange ; but might be expected from the time which all the forces 

of nature consume in communicating themselves to bodies and 

penetrating large masses so as to overcome their inertia. More 

exact and frequent observations will doubtless conduct to a better 

knowledge of a connexion which is now so undeniable and yet so 

imperfectly understood. If observers are careful to note the times 

at which the chief phases of the Aurora are witnessed and its posi- 

tion among the stars and, where they have the opportunity, the si- 

multaneous variations of the Magnetometer we may not despair of 

elucidating these two classes of intricate and interlaced facts; the 
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Aurora and the irregular perturbations of the magnetic meridian. 

It must not be inferred that other causes do not exist, in codpera- 

tion with the auroral phenomena, to derange violently the earth’s 

magnetism. According to Ampere’s theory of currents a large 

fund of such derangements must be deposited under the crust of 

the earth. The equilibrium although permanently stable must be 

subject to constant fluctuations. Theory supplies the reason and 

observation asserts the fact. Many of the small daily derangements 

have no apparent relation to the Aurora; and in regard to the mag- 

nificent strides of the Magnetometer it cannot be told which is 

cause and which is effect. If further search shall prove that an 

Aurora never fails to attend a great disturbance we may conclude 

that the Aurora itself is seldom displayed in the daytime. For the 

remarkable changes of declination almost always begin during the 

night and seldom continue into the next day. If, however, an un- 

seasonable Aurora should occasionally arise we may be able to 

perceive indications of its presence from the magnetic perturbations, 

although its light were eclipsed by the brightness of the sun. 

So far we have attended to relative only and not to absolute dec- 

linations. The former are sufficient when the object is to find the 

times of maxima and minima, the daily range and the diurnal curve. 

But it sometimes becomes necessary to know the absolute declina- 

tion, so that the process will now be described of referring any 

reading of the scale to its absolute value. It is clear that if the ab- 

solute value of one reading can be ascertained that of all the rest 

is known at once. It is convenient to have the absolute declination 

always referred to the same number of the scale; we will suppose 

this number to be, therefore, 100. To find then the absolute de- 

clination corresponding to 100 of the scale we proceed thus: the 
Variation-transit with which the Gauss Magnetometer is observed 

8 
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is placed firmly on the table and then the line of collimation is adjust- 

ed in the meridian by means of Polaris and the large ‘Transit- 

instrument ; a section having been made in the roof for this purpose. 

The azimuthal circle is then read off. The circle is now turned 

until the line of collimation coincides with the direction of the mag- 

netic meridian, as indicated by the needle that accompanies the 

Variation-transit. At the same moment the circle is read off 

again and the scale is noted through the telescope. ‘The difference 

of readings from the azimuthal circle will indicate the angle which 

the magnet makes at that time with the astronomical meridian, and 

the reading from the scale shows to what number on it this absolute 

variation corresponds. Now since according to their arrangement 

on the scale at Cambridge an increase of numbers implies a de- 

crease of declination, we readily find the absolute declination of 100 

of the scale by adding or subtracting as the case requires the 

difference between 100 and the reading at the time. This will 

be easily understood from the following example : 

The azimuthal reading by Polaris, June 21, at 8 P. M. 

Gott. M. T. - = = - - = 310° 34! 40". 

The azimuthal reading at the Coincidence of the 

Needle - : = - = - = 3801s 15! 30". 

When the reading of the scale through the telescope 

was 100,835, the absolute declination - = SSSI iG 

The absolute declination at 100 of the scale - = 9° 20/00” 

As it may not always be possible to take an astronomical observa- 

tion on account of the state of the atmosphere, the azimuthal angle 

between some fixed mark and the true meridian is read off and the 

position of the magnetic meridian determined by reference to this. 

Thus it appears, June 25th, that a certain mark on Gore Hall, which 
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has been previously found to be 38° 11’ west of the north, reads on 

the circle 
272° 23' 30! 

Adding its azimuth or : ; 38 11 

The azimuthal reading of the true meridian = 310° 34’ 30 

The azimuthal reading at the Coincidence 

of Needle é 5 F = 301oe 14’ 50 

Absolute variation for 102.966 of the scale == 9° 19/ 40 

OG “ for 100. =) 9) 22 38 

The absolute variation corresponding to 100 of the scale being 

known, the real values of all the lower numbers are found from it 

by adding and of all the higher numbers by subtracting the differ- 

ence between them and 100. Here we suppose of course that all 

the readings on the scale are made in the same position of the tel- 

escope as the one by which the original absolute variation was de- 

termined. ‘To secure this condition, when the observations begin, 

the azimuthal circle must be firmly clamped at some place which is 

considered the fixed reading for this period ; and the vernier should 

be occasionally examined to see that the instrument has not been 

deranged. The absolute declination thus obtained cannot be relied 

on within so small a limit of error as that to which the changes of de- 

clination are subject. The chief uncertainty attaches to the coinci- 

dence of the needle with the line of collimation. Several readings 

repeated in succession are likely to vary three or four minutes so that 

their mean is only an approximation to the truth. Hence the diffi- 

culty of ascertaining the yearly change of declination which is so 

small as to be partially masked under accidental errors. If the feet 

of the Variation-transit were firmly secured to some durable founda- 

tion, the yearly variation might be found at once from the scale as 

we now find the daily ones. In this case the fixed reading should 
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not be altered from one set of observations to another. Hereafter, 

as the observations will be made with Lloyd’s Declination Magnet- 

ometer and a fixed telescope, we shall not be subjected to this in- 

convenience. 

For greater accuracy, the absolute variation assigned to 100 of 

the scale for any period should not depend upon a single set of 

readings. But the process which has been described for finding the 

real value of any part of the scale should be repeated as often as 

possible during the days of regular observations. ‘Thus we have : 

June 21 at 8" 0’ P. M. Gott. M. T., the abso- 

lute variation : == 90 20’ 00" at 100 of the scale. 

June 22 at 11° 15’ A. M. s§ Ss =9 21 14 ce ce 

« 9512 2929P,M. « “ =9 2234 « «“ 
“ 98 9 35 « « «“ =9249 « « 
cD OMe Gmce ce & — 1 a. “ “6 

«© & «12 00 M. «“ « =9 2053 « « 
“« 301195P.M. « “ =9 1829 « « 

July 1 045 « «“ «“ =9 1857 “ «“ 
cc iT en 99 1i 25 ce «¢ 74 — 20 86 ce ec 

Mean for June . : 3 : ==/9) (20/59 6 a 

October 20 at 7° 30'P. M. “ « =9 19 16 EE ct 

“« 216 940 « «& « =9 18299 « « 
“« 9210 5 “« «& «“ =91640 « ee 
« 93 B15 “ « «“ 0019 ite See « 
“ 24% 2 10 arias Ge = 16 58 & ‘“ 

ve Woneng arte ee =91654 * « 
CGRP SDE CROAT: “Ween BIC 36 = 9815 56 ee ee 

Mean for October 3 ; . 8) ily) 24) ce es 

We now pass from the absolute value in declination of 100 of the 

seale to the absolute declination in this way. If the absolute varia- 
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tion for any single moment were desired, we should readily find it 
by adding or subtracting as the case required the difference be- 
tween the reading on the scale and 100 to the absolute value of 
100. But when speaking of the absolute variation we generally 
intend some mean value which is the representative of that element 
for a whole day or month or perhaps a longer period. We should 
certainly miss of this mean variation if we adopted the regular maxi- 
mum or minimum reading of the scale or that of any extraordinary 
stride which may have been observed during the period. No single 
mark on the scale can lead to any thing more than a momentary ex- 
pression of this element. The mean of the daily maximum and min- 
imum limits of the scale or more accurately the mean of all the ob- 
servations furnishes a mark from which some durable value of abso- 
lute declination may be derived. Now the mean of all the obser- 
vations belonging to the 10 days of June is 103/603 of the scale: 

Hence the variation sought is . : F : : 9° 20! 59” — 3! 36” 

Saks oa lie (ee 

Again, the mean of the observations made during the 

5 days of October is 98/.838 ; hence the variation is 9° 17/ 29/4 1/ 10” 

or 9° 1s" 39!" 

The mean absolute Declination from June to Novem- 

ber, 1840, may be considered : : : = 9° 18 01”, 

The following Table shows the variation of the needle at Cambridge 
and in the vicinity from the period of the earliest observations: 

Cambridge 1708 go 0’ W. Cambridge 1788 6° 38’ W. 
es 1742 Same Ole se Boston 1793 6 30: «§ 
ee 1757 meOnnse Salem 1805 ST) tr 
es 1761 a ea pass Se 1808 5 20 « 
Ke 1763 6 AOE es 26 1810 (PI GG 
ce 1780 Tf ek gol Cambridge 1810 Taaoe 

Beverly 1781 [ist Ay oats $f 1835 SHS) ) 
Cambridge 1782 6 467 "5 es 1840 Gio dite 96 

re 1783 Gira 2i ac 
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As there can be no great difference between the variation for Bos- 

ton and Cambridge* we infer from the Table that from 1708 to 

1793 the declination diminished at the mean annual rate of 1'.8; 

and that from 1810 to 1840 it increased at the mean annual rate of 

3.6. It is probable that the change in direction took place between 

1793 and 1810 at Cambridge; whatever was the cause it does not 

appear to have affected instantaneously remote places. Dr. Bow- 

ditch who made the observations at Salem in 1805, 1808 and 1810 

supposed that the first two were smaller than they ought to be on 

account of instrumental errors. But I think that this was not the 

whole cause. The change in direction, if it had not already hap- 

pened in 1810, came soon after. Now, on the assumption that it 

was after 1810, the mean annual rate of decrease at Salem (con- 

sidering the observations at Beverly as comparable with those made 

at Salem) would be only 1.3. This is smaller than the decrease 

appears to have been on the average. I incline to think, therefore, 

that the minimum declination really occurred during the period of 

Dr. Bowditch’s observations, and that the differences which he at- 

tributed wholly to defects in the instruments were partly caused by 

this very circumstance. The value of the variation at Beverly in 

1781 was obtained from the mean of 7 partial means which did not 

differ more than 6 minutes from each other. The variation at Sa- 

lem in 1810 was the mean of 5125 observations. Confidence may 

accordingly be placed in both of these values; and consequently 

in the mean annual decrease of 1’.3 that results from them. Again, 

* The following values of the latitude and longitude are taken from the 

American Almanac for 1840. 

Latitude. Longitude. 

Boston 42°) 21! hives 
Cambridge 42 22 wh 
Salem 42 31 70 53 
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the variation at Boston in 1793 is the mean of 1644 observations. 

The variation at Cambridge in 1782 is deduced from frequent ob- 

servations at different hours on 127 days of that year. Allow- 

ing a reasonable error to beset the value at 1708, we may suppose 

that the number of years from which the rate of annual decrease is 

derived secures it from any large error. The same reliance may 

reasonably be placed in the determination of the rate of increase. 

The fact then is very remarkable that since the passage from a di- 

rect to a retrograde motion the rate of the annual change of varia- 

tion has so materially altered. Assuming that the mean annual rate 

of decrease was 1’.8,* the time of the change interpolated into the 

observations would be 1807; and this in the absence of better au- 

thority may be regarded as its date for Cambridge. 

Another element of the Earth’s Magnetism on which some atten- 

tion has been bestowed at Cambridge is the Dip. All the methods 

of observing the Dip are extremely defective and do not admit of 

so great a degree of accuracy as the Declination instruments. The 

Dipping-needles of Gambey and Troughton and Simms are prefer- 

able to any other direct method of measuring absolute Dip. But 

two of the best Dipping-needles may vary 15’ and more in the de- 

termination of this element for the same time. This difficulty sug- 

gested to Gauss the idea of expressing the Dip as a function of the 

horizontal and vertical components of the magnetic intensity. This 

led to the invention of his Bifilar Magnetometer and the Horizon- 

tal Force Magnetometer of Lloyd. Professor Lloyd has added to 

* In most cases of this kind, the rate varies about the times of maximum 

and minimum as the time, reckoned from these points respectively ; so that 

the value of the element is in proportion to the square of this time. But in 

the present instance, the simple supposition we have made in the text conforms 

best to the observations, 
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these another extremely delicate instrument by which variations of 

the Vertical Force may be observed. Consequently, with his two 

instruments the changes of Dip may be calculated to a close approx- 

imation, though the absolute Dip remains unaffected by all the im- 

provements. In addition to the usual corrections applied to obser- 

vations made with the dipping-needle the precaution should be taken 

of observing the inclination in different azimuths and deducing the 

true dip from every set at right angles to each other. Mr. Fox has 

invented a dipping-needle Deflector which gives the dip and intensity 

by a statical principle and Mr. Lloyd has applied the same princi- 

ple to the simultaneous determination of the dip and intensity. Ob- 

servations with the Vertical Force Magnetometer commenced with 

us on the Term-day of March, 1841; but they do not enter into 

the plan of the present paper and any further notice of them or of 

the instruments is deferred till we come to the description of the 

new Magnetic Observatory. The Dip has been observed directly 

at Cambridge and the vicinity during the last four years at irregular 

intervals. The Dipping-needles used were of the best construc- 

tion, one of them made by Gambey, and the other, now in the pos- 

session of Major Graham, obtained from Troughton & Simms. The 

following Table gives the results with some old observations on the 

same element: 

Place. Date.| Dip. |Gambey two SAE Means, 
needles. lone needle. 

Cambridge|1780)69°51 |Dorchester|June 8|74° 20.3|74° 25.6|74° 23 
xe 1782/69 41 Cambridge HOW Wied 74 17.1 

OG 1783\69 41 ue “3 56 74 20.1) 74 20.1 

ane Oe SAL ac June 22\74 24. 74 24.7 Mean for 1782\69 44) re alee an Al ane 
Ree ea pa ee Sept’. 6/74 22.574 11.5)74 17 

Cambridge |42°22'71°8 1841 
Dorchester |42 i9|71 4 13 May 9/74 35.5 74 35.1 

Mean for |1840 | 74 216 

* This observation was made by Professor Loomis. 
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Supposing that the inclination has been on the increase since 1782, 

its mean annual rate would be equal to 4.’5. It is thought that the 

inclination is decreasing at present in the United States as it has 

long been in Great Britain and on the continent. Professor Loomis 

assigns the rate for this country at 1.8 yearly. If this be so, we 

observe the same great difference in the rate of increase and de- 

crease of the inclination as of the declination. In either case it is 

equally inexplicable. The want is now felt of systematic observa- 

tions of the dip in order to eliminate regular and irregular changes 

of this element and obtain a true mean for a given period. The 

general scheme of magnetic observations has not failed to provide for 

this, as we shall see further on. So far as the subject has been in- 

vestigated, the dip does not appear to pass through such a uniform 

succession of positions daily as the declination. Its value often 

changes suddenly and to the amount of a degree and a half although 

according to Kupffer the regular daily range does not exceed five 

minutes. As the various observations on the Dip at Cambridge and 

Dorchester were made with the same needles, the range of 21’ in 

the values cannot be charged to the needles, and it is too great to 

come under the daily or annual variation. Observations made else- 

where show that such irregular disturbances occasionally derange the 

dip. Moreover the mean value, derived from frequent partial results 

obtained on different days and different hours of the same day, is 

still exposed to what may be called a constant error of the needle 

and which is not eluded by any of the different reversals. Thus 

out of 8 needles used by Captain James Ross in London, 2 differed 

41’ inthe values which they gave for the dip; although from 640 to 

1000 readings were made with each. We subjoin the following 

Table drawn up by Quetelet,* which contains the value of the an- 

nual diminution of the magnetic inclination at various places : 

* Nouveaux Mémoires de l’Académie Royale des Sciences et Belles-Lettres 

de Bruxelles. Tome XII. 1839. 

9 
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Paris 3.7 Stockholm 3./13 

Brussells 3. 4 London 2, 4 

Berlin 3.7 Dublin 22 

Turin 330 Christiana 3. 56 

Florence 3,3 Gottingen 3.05 

Milan 3. 87 St. Petersburg 3. 8 

Upsal Bi 7 

In 1837, Gauss published his “.4/gemeine Theorie des Erdmag- 

netismus.” This was the first attempt to subject the Problem of the 

Earth’s Magnetism to strict mathematical analysis. The solution 

was embarrassed and complicated, being of the nature of those 

which had already been performed in determining the Figure of the 

Earth and the Tides. It required the use of Laplace’s celebrated 

coefficients, a powerful instrument but difficult of management. Be- 

sides, it labored under the peculiar disadvantage of not being supplied 

with sufficient data derived from observation for calculating with 

precision the value of the constants. The whole developement may 

be found in the original or translated Memoirs of Gauss and a gen- 

eral idea of the analysis can be obtained from the able Article on 

Terrestrial Magnetism in the London “ Quarterly Review” to which 

reference has already been made. What is here called a theory 

makes none or the most general assumptions as to the nature and 

distribution of magnetism in our planet. The investigation, which is 

mathematical throughout, depends at last on ascertaining the val- 

ues of certain constants from observed data. Here the want was 

felt of a complete series of such as were nearly accurate and strict- 

ly comparable. It cannot be entirely relieved until the accomplish- 

ment of the present magnetic enterprise. With insufficient data, 

but the best that the state of science afforded, many of which were 

obtained through the assistance of the German and Russian Mag- 
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netic Associations, Gauss calculates on the principle of least squares, 

which allows more places on the earth to be represented than there 

are unknown quantities, the values of his coefficients. After pass- 

ing the formulz through several new forms, the chief object of which 

was to make them more simple and to facilitate the application, he 

brings the three components of the function into the following 

shape. 

X, Y and Z are the three coordinates of the magnetic force ex- 

erted upon a given point of the earth whose longitude is reckoned 

east from Greenwich. The auxiliary angles 4’, 4", &c. B', BY, &e. 

C', C", &c. depend upon the latitude. 

X = a°+a'cos.(4-')+-a" cos.(24--4")-+-a" cos. (34-+-A")-+-a” cos.(444+ A")... 

Y = b'cos.(4-++-B')-+-b" cos.(214-B")-++b" cos.(3i-+.B")+b* cos.(41-+-B")... 

Z= c°+c' cos.(a+C’)-+-c" cos.(21-+ C")4-c™ cos.(34-+ O")-+c" cos.(44+ C")... 

Professor Peirce has calculated the value of X, Y and Z by these 

formule for the Cambridge Observatory, whose longitude is 71° 7.5 

W. and whose latitude is 42° 22’ N. Here 2 — 288° 52’.5. The 

equations give these values for the coefficients and auxiliary angles. 

a + 645.9 6° —0 c= + 1300 

log. ai = 2.29185 log. bi = 2.23230 log. cl — 2.36763 
log. a! = 1.74467 log. bii = 2.04629 log. cli = 2.19893 
log. a'" = 1.36560 log. bii — 1.59317 log. ciii — 1.62487 
log. a'Y = 0.75277 log. b'v = 0.92425 log. civ — 0.88968 

Ai = 245° 55/ Bi = 358° 17! ci = 90° 34! 
Aii = 278 42 Bi — 56 55 ci — 157 13 
Aili = 243 31 Biii = 322 25 cii—= 46 19 
Aiv = 142 26 Biv = 232° 26 Civ == 322 26 

then we have: 

4+A4i = 534° 471.5 a+ Bi 642° 91.5 A+C? — 379° 26/.5 
Q14+.4ii —= 856 27 2+Bi — 634 30 24+Ci — 734 58 
3i4f4ii = 1110 8.5 | 324+Bii—1188 40 314+Cii— 912 56.5 
4a+ Aiv — 1297 56 41+ Bit — 1387 66 424+C — 1477 56 

and consequently : 
+ 645. 9 =a» 

log. a + log. cos. ( 2+ Ai ) = 2.29006 = — 195.01 = ai cos.( 2+ 4) 

log. a'' + log. cos. (22 + A) = 1.60487 = — 40.26= aii cos, (22 + A’) 

log. ai! + log. cos. (34 + Ai) = 1.30251 = + 20.07 = ati cos. (32 + Ai) 

log. a'vY + log. cos. (42 + 4i*) = .64970—=— 4.46 = a’ cos. (42 + 4") 

X= 426.20 
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log. bi + log. cos. ( 2+ Bi) = 1.55579 = -++ 35.96 = bi cos. (2+ B' ) 

log. bii + log. cos. (22 + Bi) = .95669=-+4+ 9.05 = b" cos. (22 + Bi) 

log. bii 4- log. cos. (34 + Bill) = 1.09840 = — 12.54 = bill cos. (32 + Bi) 

log. biv + log. cos. (44 + Bit) = .71294 = + 5.16 = db" cos. (44 + B*) 

Y= 437.6 

-+ 300.00 = c° 

log. ci + log. cos. ( 4+ Ci ) = 2.34214 = + 219.85 = ci cos.( 44 C') 

log. cii + log. cos. (22 + Ci) = 2.18394 = + 152.74 = cli cos, (24 + Ci) 

log. cii + log. cos. (32 + C') = 1.61370 = — 41.09 = cili cos. (34 4+ Ci) 

log. civ + log. cos. (44 -+ Civ) = .78661=-+ 6.12 = cv cos. (42 + Cr) 

Z= 1637.6 

X, Y and Z being thus determined, if we represent the declination 

by 4, the inclination by 2, the total intensity by y and the horizontal 

intensity by w, we have these two formule to find 6 and w: 

X=weos. 6, Y=w sin. 0. 

Again ; 
w=ywycos.i, Z = y sin. 2. 

from which i and wy are deduced. 

log. Y = 1.57519 

log. X — 2.62961 log. X — 2.62961 

ef — tang, 5 = 8.94558 sec. 8 = 0.00170 

6 =5°4, 2.63131 — X sec. § = w= 427.9 

; 4 Z 
log. cosec. 1 = 0.01433 tang. 7 — 0.58290 — — 

w 

y = 1692.5 — 3.22854 — Z cosec. i 4 == 75° 22’ 

After dividing the numbers which represent the Horizontal and 

Total Intensity by 1000 to reduce them to the arbitrary unit in com- 

mon use, we have the following values of the elements for 1837, 

calculated according to Gauss’ formule. 

Computed. Observed. Difference. 

The Declination = 5 4’ OPM Oia Any) 5! 
The Dip = 75 22 | 74 22 | 1 00 
The Horizontal Intensity — 0.4279 
The Total Intensity = 1.6925 
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We are now able to add one more to the list of 99 places for which 

Gauss has compared the computed and observed values of the ele- 

ments. The difference which appears in all cases between the two 

is produced by several causes. The observations are not cotem- 

poraneous: and they are vitiated by accidental errors and the strange 

anomalies of the magnetic force. The coefficients which depend 

upon the grouping of the observed values must suffer from the same 

influences; and hence the computed places by no fault of the theory 

are involved in uncertainty. In some cases the two errors may bal- 

ance each other; at other times they will conspire to produce a 

great difference. Thus we explain those considerable discrepancies 

which occasionally appear between the results of observation and 

calculation. So far as declination is concerned, Cambridge suffers 

particularly from these causes; there are only 3 out of the 97 places 

for which Gauss has made the computation where the difference is 

so great between the computed and observed element. In these in- 

stances, it amounts respectively to 5° 45’, 4° 42’and 5° 15’. In regard 

to inclination the case is more favorable, as there are 40 places in 

Gauss’ catalogue where the difference is greater than at Cambridge ; 

the maximum difference being 4° 38’, or 5 times that of the latter 

place. Out of the 98 places for which the declination has now been 

calculated the difference is plus in 52 instances and minus in 46 ; and 

out of 100 for which the inclination has been computed the difference 

is plus 66 times and minus 34 times. This is satisfactory proof that 

the error proceeds from the observations and not from the theory. 

Before sentence can be fairly pronounced upon the latter, better ob- 

servations must be possessed for comparison and the determination 

of the arbitrary coefficients. It is especially to be desired that cotem- 

poraneous observations of great accuracy should be made in every 

quarter of the globe, that the calculated values of the coefficients may 



70 Lovering and Bond on Magnetic Observations at Cambridge. 

be general and impartial. Until this is done we cannot expect that 

the theory, however complete in itself, will give correct expressions 

of the elements for all parts of the earth. Thus we explain the 

large difference between the calculated and observed declination for 

Cambridge and a few other places. We must however never lose 

sight of the fact that remarkable local disturbances may sometimes 

derange the observed value of the element so as to leave still a few 

cases of unusual discrepance. Part VII. of the “Scientific Me- 

moirs,” contains maps of the lines of declination and inclination on 

the globe for 1838, drawn by Gauss according to his theory. In 

Silliman’s American Journal, No. 2 of 1838, is a Chart of Profes- 

sor Loomis which presents both these classes of lines as they cross- 

ed the United States in 1840; they were projected from a collec- 

tion of all the observations that had been made in the country, after 

they were reduced to the same time. A comparison of the observed 

and empirical lines exhibits sufficient agreement to satisfy us of the 

general correctness of Gauss’ theory in its application to this West- 

ern Continent. Mr. Loomis remarks, in a paper published in the 

Philosophical Transactions of Philadelphia,* that the same dip is 

found in a higher latitude in the western than in the eastern states. 

By recurring to Gauss’ Map of the lines of inclination we notice the 

same singularity in the empirical lines. So also on Gauss’ Map of 

declination, the lines which are far apart in Europe are convergent 

in the northern states as they approach the Magnetic Pole. We can 

readily conceive therefore that an error in the value of the coeffi- 

cients, which should hardly be felt in one place, may be magnified 

into great importance at the other. We dismiss this interesting dis- 

cussion with the confident hope that the simultaneous and extensive 

* Transactions of the American Philosophical Society. Vol. VII, New 

Series. Part I. Philadelphia. 1840. 
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observations of the magnetic elements which are now in progress 

will soon relieve the author of the theory from the embarrassments 

to which the want of accurate data subjected him; and enable him 

to predict with certainty concerning the magnetic state of any part 

of the globe, though it has never been approached by man. 

We shall close this communication with a brief description of the 

new Magnetic Observatory at Cambridge. The buildings which 

have been erected for this purpose are represented on the right 

hand of Plate I. They connect with the observer’s house at the 

northwest corner through a covered passage. Their shape as seen 

on the ground plan was determined by the positions required for 

instruments which they were to contain. The impossibility of ascer- 

taining the dip with accuracy has caused it to be dropped as one of 

the primitive Elements of Terrestrial Magnetism and the horizontal 

and vertical forces have been substituted in its place. The three in- 

struments in use at the Magnetic Observatories established by the 

Royal Society, and recommended to all the allies, are the Declina- 

tion Magnetometer, and the Horizontal and Vertical Force Magnet- 

ometers. The first two are inventions of Professor Lloyd, and 

correspond in their objects and part of their construction to the 

Gauss Declination Magnetometer and his Bifilar Magetometer. In- 

stead of the mirror, and the scale to be reflected from it, these bars 

are furnished with two sliding pieces, one at each end. That far- 

thest from the observer contains a finely divided scale of glass; the 

other, an achromatic lens. The distances of the two are so arranged 

that the scale shall be in the focus of the lens. It is evident that 

the apparatus thus adjusted forms a moving collimator. The scale is 

carried by the bar in all its changes of position and, being read off 

by a fixed telescope at a suitable distance, records the variations of 

magnetic declination. It is extremely easy to pass from the read- 



72 Lovering and Bond on Magnetic Observations at Cambridge. 

ings of the scale to absolute values. It is only necessary to find 

the azimuth of the line of collimation of the telescope by a Varia- 

tion-transit, and then adding or subtracting the difference between 

the former and a fixed point of the scale, determined by observation, 

we readily convert every observation into absolute declination. In 

this respect the instrument of Lloyd is preferable to the Gauss Mag- 

netometer, where the passage from marks on the scale to their corre- 

sponding absolute values is difficult and uncertain. A more minute 

description of Lloyd’s apparatus may be found in the Report of the 

Royal Society to which we have made frequent reference. It was 

first proposed that the place of the bar should be marked at three 

successive excursions and the position determined by the familiar 

formula + (a + 2b +c); where a, 6 and ¢ express the three read- 

ings. But a circular was issued to the Magnetic Observatories, un- 

der date of January 15, 1841, and signed by Professor Lloyd, re- 

commending that the method of observing the Declination and Hor- 

izontal Intensity Magnetometers be so far modified as that, instead 

of the three successive readings just mentioned, they should be 

taken at the times T—?, T, and T'+4, of which T is the appointed 

epoch of observation and ¢ the mean time of vibration of the magnet. 

This is returning essentially to the principle of Gauss, which gives 

the position of the bar for the precise moment required, and which 

we should think to be generally superior, whenever the length of the 

arc of vibration admits of it, to the method of observing three suc- 

cessive excursions. To recur now to the Plate; b is the place 

of the Declination Magnetometer, g and g windows to allow the 

light to pass in so as to be reflected strongly on the scale ; e is the 

place of the fixed telescope ; @ is a pillar which supports the Varia- 

tion-transit. This instrument can be adjusted in the meridian by in- 

dependent observations of the stars, through a section in the roof at 
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h, or more easily by inverting the Transit at B and using it as a colli- 

mator. If the Variation-transit be directed to the mid-wire of the 

large Transit, so that while its line of collimation falls behind the 

latter it also intersects the mark on Blue Hill, then we know that 

it is in the same meridian line as the Transit, and by turning it over 

to the North and reading off the azimuth of the line ae we find 

the variation of the fixed telescope and, consequently, the absolute 

value of every reading that is made with it. We pass now to the 

Horizontal Force Magnetometer which differs from the Bifilar Mag- 

netometer of Gauss only in employing a movable collimator instead 

of the mirror. The principle of either instrument is easily explained. 

A magnetized bar is suspended by a double wire, attached to two 

points near its centre at a definite distance apart, which remains 

the same through their whole length. The cap at the top from 

which the suspension is made is then turned until the torsion suffices 

to bring the bar round at right angles to the magnetic meridian. 

The horizontal component of the magnetic force of course tends to 

bring it back to the magnetic meridian, and therefore its mean value 

is measured by the mean torsion. But as the torsion remains near- 

ly constant at the same angle, any change in the horizontal force is 

indicated by the motion of the bar to the one side or the other of 

the perpendicular direction. This small variation from a mean po- 

sition is observed in the same way precisely as the variations of dec- 

lination in the first instrument; the change of horizontal intensity 

is a simple function of this small arc and very easily determined. 

When the absolute horizontal intensity is required, it is found by 

the method which Gauss employs with his Bifilar Magnetometer. c 

is the place of the Horizontal Force instrument. / is the place 

of the fixed telescope whose position at right angles to the mag- 

netic meridian is readily adjusted by the Variation-transit at a. 

10 
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Hence, all the readings of this instrument can be readily convert- 

ed into absolute determinations by applying the variation with the 

proper sign as a correction to the mean absolute value. Again, d 

represents the position of the Vertical Force Magnetometer. It con- 

sists of a magnetized bar resting by knife-edges on agate planes and 

loaded so as to be horizontal at the average value of the Vertical 

Force. It is evident that any change in the amount of this force will 

be indicated by a motion of the arms of the lever one way or anoth- 

er. Any motion of this sort is observed by fixed microscopes with 

micrometer wires in front of each end of the bar, the double read-~ 

ing securing greater accuracy. ‘Two cross wires in a hollow circle 

on each extremity of the bar determine for the eye its axis; and the 

changes of the Vertical Force are a function of the variations of this 

axis from its mean horizontal position. Both the Horizontal and Ver- 

tical Force instruments are furnished with thermometers, and cor- 

rections for temperature are applied in the reduction of the obser- 

vations to a definite unit. Thus we have the means of observing 

the three approved elements of the earth’s magnetism. In regard to 

the Vertical Force, however, no way that is not open to practical 

objections has been devised of obtaining its absolute value. It is 

recommended, therefore, to obtain it indirectly from the formula 

V = H tang. i where H represents the horizontal intensity and i 

the inclination, Thus, we are still subject to the inconvenience of 

observing the dip of the needle with the common dipping apparatus 

for absolute determinations of itself and the Vertical Force. The 

last Circular to the Magnetic Observatories advises that observa- 

tions be made on the dip Tuesdays in the forenoon and Fridays in 

the afternoon. Various modes of observing this instrument are in 

use, and the best result is probably obtained by a combination of 

all of them. 
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The buildings which contain these instruments are made of wood 

with copper nails. Iron has been carefully excluded from every 

part. In order that the corrections for temperature may be small 

they are furnished with a soapstone stove, having a copper funnel.* 

The instruments rest upon blocks of red sandstone, which are firm- 

ly set on the ground, insulated from the vibrations of the floor, 

and known to be free from magnetic influence. It is of the first 

importance to secure the several Magnetometers from mutual inter- 

ference. They are all too distant from the Gauss Magnetometer at 

C' to give or receive any disturbance in that quarter. The mutual 

action of two magnets diminishes as the cube of the distance, and 

greater security has been placed in this mode of reducing it than 

more complex ones. Thus the distance from b to ¢ is 36 feet 9 

inches ; from 6 to d is 36 feet 2 inches; from ¢ to d 40 feet 6 inch- 

es. The distances of the fixed telescopes e and f from 6 and ¢ re- 

spectively are 7 feet; from a to 6 it is 30 feet, and the width of the 

building is 6 feet. Biot, Gauss and Lloyd have investigated the 

problem of the mutual action of a system of magnets; and_posi- 

tions have been found for a limited number of bars in which the 

disturbance should be nothing or constant; in the latter case, a 

simple correction applied to all the observations or which might be 

made at once in the construction of the scale, if the arrangement 

were previously known, is all that is necessary. Out of several 

combinations of this kind for three magnets, which the general theo- 

ry discloses, we have selected the one recommended by Weber. 

The line a b of course is the direction of the magnetic meridian; a c 

is perpendicular to it; then the point c is so selected that the an-< 

* In the magnetic Observatory at Munich, the instruments are placed in a 

room, 13 feet below the surface of the ground, where the temperature varies 

but little through the year. 
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gle which the line 6 c makes with the magnetic meridian at b may 

be equal to 35° (theoretically it should be 35° 15° 52”.) Now, we 

are sure that the mean place of the declination instrument is not af- 

fected by the disturbance of ¢ upon 8, since it acts in the direction 

of the magnetic meridian. But the deviations from it will be af- 

fected by a constant error for which a correction must be applied. 

Again, the Horizontal Force instrument is practically affected only 

in regard to the divisions of the scale. The tangential part of the dis- 

turbance tends to move the needle from its transverse position but this 

is prevented by the suspension and enters unperceived into the cal- 

culation of the absolute value of the element. Again the angle which 

the line 6 d makes with the magnetic meridian is also 35°; so that 

b is affected by d in the same manner as by c. The action which 6 

would exert upon d, being in a horizontal direction, can have no in- 

fluence in deranging d, which admits only of motion in a vertical 

direction. 

These three instruments have been in adjustment two months, 

and regular observations were made with them on the Term-days 

of March and April, 1841; and will hereafter be continued. The 

same observer, by constant attention, is able to tend the three in- 

struments at once. Thus, if the time were 10 P. M. Gott. M. T., 

b would first be observed at 0"; then c at 2™ 30°, then 6 again at 5", 

then d at 7" 30°, then 6 a third time at 10", and c a second time at 

12™ 30°, ba fourth time at 15", and da second time at 17" 30°. In 

this way, which is continued during the whole period of observation, 

we have one observation of the declination every 5 minutes, and 

one of the Horizontal and Vertical forces every 10 minutes. On 

the March Term-day, which was the time when the transition was 

made from the Gauss to Lloyd’s Magnetometer, both declination 

instruments were observed in order to see how far they were com- 



Lovering and Bond on Magnetic Observations at Cambridge. 77 

parable. At first sight the two curves with a general agreement 

exhibited some alarming discrepancies ; but these have been referred 

to the stretching of the suspension threads of the new instrument, 

and are not likely to recur again. Another opportunity will be taken 

of comparing the two instruments together after that of Lloyd has 

attained its proper bearings. Fig. 2 of Plate II. represents one hour’s 

observation with these Declination Magnetometers. As the apparatus 

for all the Magnetic Observatories is from the hands of the same 

artist the observations will be eminently comparable. A few years 

of such observations conducted on a systematic and uniform plan 

will avail more in solving the intricate problem of Terrestrial Mag- 

netism and reducing it to a theory, than the whole mass of scatter- 

ed and disorderly data that have accumulated since the days of 

Gilbert. 
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TABLE I. 

reckoned from 
Mean Noon. 

XI— 0 

| 
on 

Gottingen Time,| j June, | July. 
24 34 
35 5 

104.1 | 100.3 
100.2 
100.1 
99.9 

103.8 | 100.1 
100.2 
100.1 
100.2 

103.7 | 100.3 
100.5 
100.6 
100.7 

103.2 | 100.7 
100.7 
100.8 
100.4 

103.8 | 100.2 
99.9 
99.8 

100.2 
103.9 | 100.8 

100.9 
101.0 
101.0 

103.4 | 100.8 
100.6 
101.0 
100.8 

103.7 | 100.8 
100.7 
100.5 
100.4 

103.7 | 105.3 
10L.7 
102.4 
103.4 

103.2) 103.3 
102.4 
101.2 
99.9 

103.5| 99.2 

104.0} 98.9 

103.2| 98.8 

102.1] 991 

101.0| 99.6 

126.9 
134.1 
134.9 
131.7 
129.7 

127.4 
125.1 
123.4 
122.4 
119.7 
117.0 
114.9 
114.9 
116.0 
117.5 
120.2 
118.1 

116.9) 
115.7 
114.5} 
112.6 
110.5 
110.3 
111.1 
112.2 
112.9 
113.6 
114.1 
113.5 

114.5 
114.1 
114.2 
115.1 
113.8 
1119 
113.3 
115.6 
117.0 
116.8 
116.7 

114.7 
/112.4 

110.6 
109.0 
106.1 
104.8 
103.9 
103.2 
102.5 
100.8 
99.3 
98.6 
98.4 
98.1 

98.4 
98.5 
99.1 
98.7 
98.7 
98.7 
99.4 
98.9 
98.8 
98.8 
98.7 
98.8 

99.5 
99.1 

100.6 
102.2 
103.5 
105.3 
104.9 
105.5 
109.6 
109.6 
109.3 

117.1 

118.5 
121.0 
123.5 
129.8 
143.1 
153.7 
1623 
1644 
164.0 
153.9 
145.1 
142.6 

107.1 

105.2 
105 2 
106.0 
105.0 
104.1 
105.3 
105.7 
104.2 
103 4 
103.0 
102.2 
101.6 

| 100.9 

- | 103.9 
8 | 102.5 

100.7 
101.2 
101.0 
100.9 
100.7 
100.5 
101.7 
100.6 

| 101.5 
99.9 

102.3 
103.9 
1023 
99.5 

100.2 
100.9 

97.5 
93.2 
925) 
90.1 
94.0 
95.7 
95.4 
94.5 
96.8 
98.7 

100.3 
100.7 

96.0 
96.1 | 
95 9 | 
95 9| 
96.1 
96.4 
96.4} 
96.7, 
96.7 
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Gottingen Time, 
reckoned from 
Mean Noon. 

xXV— 

xXViI— 

XVII— 

XVITI— 

XIX— 

0 

} 411.1 

|111.3 

5) 111.3 

112.1 | 
112.2 
112.2 

5} 112.5 
111.6 
109.6, 
107.8 | 
107.7 | 

0} 107.2 | 
108.1 

| 
109.3 
110.3 

111.1 
111.7 
112.5 | 
112.3 
111.6 

110.4 
111.6 

111.4 

111.3 
110.7 
110.5 
111.0 
110.7 

111.5 
112.2 
113.3 
112.9 
112.9 
113.2 

TABLE I.—contTinvueEp. 

May. |} June. | July, 
29 24 24 
30 35 25 

108.7 | 101.9 | 100.0 
113.6 99.8 
115.6 
118.6 
116.0} 101.9 
W171 100.6 
113.4 
110.0 
101.8 | 103.9 | 101.7 
96.3 

101.7 
114.4 

96.7| 105.1 | 102.0 

77.6] 105.2/ 101.8 

95.4 | 108.1 | 102.4 

97.7 | 106.2 | 102.2 
95.7 | 106.8 

112.4 | 107.5 
121.2| 108.0 
116.6 | 108.2 | 102.5 
106.0 | 108.2 
104.9 | 108.2 
116.4 | 108.0 
191.4 | 107.7 | 101.9 
117.3 | 107.5 
119.4 | 107.3 
119.1 | 107.2 

123.4 | 107.3] 101.4 
121.9 | 
119.2 | 
118.2) 
121.9 | 107.5 | 102.0 
118.2 
1149 
111.3 
105.9 | 107.4] 101.3 
101.0 
96.0 
94.4 

91.4 | 107.9} 101.6 
9 

95.7 | 
100.1 | 108.0 | 101.8 
102.2 | 
104.7 | 

110.1 
111.8 | 108.3 | 101.7 
115.3 | 
117.1| 
1175 | 

103.9 

1041 
103.8 
102.9 
102.1 
102.8 
103.8 
104.4 
104.0 
103.2 | 

103.2 | 
102.3 | 
1015) 
100.8 | 
101.2) 
101.9} 
102.7 
101.6) 
99.6 | 
99.5} 
100.1 | 
101.4 

102.0 
101.0 
100.5 
100.5 | 
100.4 
99.6 
99.9 

101.0 
1010 
1015 
401.5 
102.7 

102.6 
102.1 

101.4 
101.2 
100.9 
101.1 
101.0 
100.9 
1009 
101.6 
101.6 
100.3 
101.2 
101.8 

100.2 
100.4 
100.8 
101.1 
101.1 
101.5 
102.2 
103.0 
103.3 
103.7 
103.3 
103.5 

97.1| 100.0 | 100.7 
98.2} 101.7 

100.0 | 103.2 
102.0} 102.0 
103.2] 101.6 

5/103.5| 95.9 
102.5} 93.4 
101.1) 94.4 
99.3} 99.4 
Oe Ord 
97.9 | 100.9 
97.1 | 106.9 

97.5 | 106.7 
97.1 | 105.9 
96.8 | 101.7 
95.7 | 100 3 
95.2] 99.7 
94 9| 100.5 
94.8) 102.1 

98.7 

co 6 6 CO 65 69 66.05 

AAAD IH! 

AAAAARAAAT ASH Woooorwwnuoorcse 

OO OOwmowocowo 

cewod 

Oo 

Cnuwpnwreawwnwn 

i) on Q 

ofa yi ie} i 

AAAAAA AR AAA 

100.6 
99.9 
eeyl 
98.8 
98.0 
98.9 

100.0 
102.1 
102.7 
101.6 
100.1 

97.4 
97.1 
96.9 
97.3 
99.1 
98.7 
98.7 
98.3 
95.5 
94.3 
94.9 
95.2 
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TABLE I.— conrinvuep. 

5 P 1840. 1641. 
Gottingen Time,|March.| May. | June | July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. |March, 
pecmoned from |" 57 29 24 24 28 23 21 27 23 20 26 24 

ean Noon. 3B 30 25 25 39 34 22 28 24 31 27 25 

XX— 0)113.4} 117.4| 108.3} 101.8] 117.1] 103.5|103.2} 98.9] 97.3] 96.4] 94.5) 93.9 
5] 113.4 | 117.1 117.9| 103.7|101.3] 99.7] 97.5) 96.1] 94.7| 928 

10| 113.9 | 116.7 122.5] 103.5|100.9| 99.6] 97.1| 96.3] 94.5] 97.3 
15] 113.8 | 116.1 123.0] 104.5|100.5| 99.0] 96.6) 963| 95.2] 92.3 
20) 113.5 | 118.5 | 108.5 | 102.2] 123.0] 104.9] 98.2) 100.7] 97.0) 96.6} 94.9) 935 
25] 113.6 | 118.6 123.6] 105.2} 97.1| 99.5] 97.8} 96.5] 95.1] 93.1 
30] 113.5 | 121.9 123.7|105.3| 95.8] 99.6] 97.6} 96.6] 94.6] 92. 
35] 113.2 | 120.9 126.4| 105.1] 95.7] 99.4] 97.1] 96.6| 95.2] 92.2 
40] 113.1] 118.8 | 108.6 | 101.7] 126.9} 105.1] 94.9] 98.8} 97.3) 96.6] 95.0) 94.3 
45/113 0| 118.8 127.9| 105.4] 94.3] 98.9] 98.3] 96.1] 95.2} 94.3 
50} 113.1 | 117.7 129611061] 93.3| 99.1] 97.8} 960] 953] 93.8 
55] 113.0 | 116.1 128.5] 105.9] 92.4] 99.1] 97.3] 95.8] 95.7] 94.3 

XXI— 0] 113.0] 114.7} 108.6 | 101.7} 127.0] 105.9] 91.7] 99.5| 97.2} 95.8] 94.9) 93.5 
5] 113.0} 114.5 129.2]105.1| 92.8] 99.7| 97.1] 96.0] 94.1] 93.5 

10) 113.0) 1141 131.7] 104.0] 94.3] 99.6] 96.8] 959] 94.1) 92.9 
15] 113.2] 113.9 129.4] 1030] 96.0} 99.8} 97.0] 95.9] 94.4} 91.2 
90] 113.7} 113. 9| 109.0 | 102.1 | 130.7} 102.2| 96.6} 100.5) 97.6) 95.7} 92.7) 90.0 
25] 114.0 | 113.5 130.4]101.0| 98.4] 99.3] 97.8; 95.6] 92.2} 89.1 
30| 114.2|114.4 130.2] 100.3} 98.9| 100.4} 97.5] 959| 920] 89.5 
35] 114.3 | 113.8 131.7| 100.2; 99.4] 101.0| 97.9} 96.0] 92.9} 89. 
40] 114.0 | 113.5} 109.2} 102.9] 131.0] 99.6/ 100.1} 99.6) 97.9| 96.0} 93.0) 88.6 
45| 113.9 | 113.4 131.3] 99.4/101.7| 100.3} 97.8| 96.1] 93.9} 89.0 
50] 113.7 | 112.5 128.9} 97.9| 101.2) 100.5| 97.7| 96.3] 94.4) 91.1 
55] 113.4} 111.7 128.5] 97.1/101.1} 100.2) 97.7) 96.1] 94.2) 90.8 

XXII— 0} 113.2! 111.3 | 109.0 | 102.8] 129.5] 97.9] 100.9) 100.6) 97.5] 96.3] 951) 93.6 
5] 112.9] 112.6 130.6 | 98.1] 100.7} 101.0} 97.7] 96.3] 95.6) 91.4 

10) 1131} 107.8 130.1) 97.9| 100.5] 100.6} 98.3! 96.2) 952) 91.5 
15] 113.5 | 113.2 129.3| 97.2|100.8| 100.2} 99.1) 963} 95.8} 93.6 
20) 113.8 | 114.2] 109.2 | 103.5] 131.8] 96.4] 100.9| 102.2|100.1| 962} 962) 92.9 
25] 114.1 | 115.0 130.6] 95.0) 101.1} 100.2} 99.5) 96.1} 96.8) 94.1 
30] 114.3 | 112.0 129.0} 94.0} 101.2|101.9| 98.7; 962] 96.9| 94.7 
35] 114.5] 115.0 127.5] 92.9] 101.1] 102.6] 96.9) 963] 96.8| 94.4 
40] 114.5 | 114.5 | 109.7 | 103.6 | 128.2) 91-1/ 101.0} 101.2] 95.9) 96.2] 965] 94.2 
45} 114.3 | 113.6 128.2} 895/101.0/101.9} 96.1] 96.3] 968) 95.0 
50} 114.3 | 113.4 127 6| 87.2|101.3]101.4] 96.5} 96.3] 97.3] 94.8 
55) 114.2] 111.5 127.0] 87.0| 101.3) 102.2] 96.8) 96.4] 97.8) 95.6 

XXIII— 0) 114.0 | 112.7] 110.2] 103.7) 128.2} 88.4|101.3| 100.7] 96.5} 96.3] 97.3} 95.4 
5] 114.5 | 111.8 130.0} 91.2}101.2| 98.6] 969} 96.3] 97.6) 957 

10| 114.8 | 110.9 129.2] 93.0/101.4)100.1) 965] 96.2| 976] 95.2 
15| 114.8} 110.5 130.9] 95.6|101.3] 99.6] 95.4] 96.1| 97.6) 957 
20] 115.0 | 110.4 | 110.3 | 104.3] 132.0] 952|101.4| 99.0] 94.9] 962] 97.6) 96.2 
25] 114.7/1110 1338] 95.7/101.7| 98.8] 94.9| 96.4] 97.5) 97.0 
30) 115.0 | 110.8 132.2} 96.8)101.6}1017] 957| 962] 980! 97.6 
35) 1151) 111.1 131.1| 96.2] 101.7) 101.7] 96.1| 96.5! 98.7 98.1 
40] 114.7} 111.2] 110.6] 105.5] 130.5} 95.8/101.6]101.2) 95.6] 96.2) 982) 98.5 
45] 114.7] 1121 105.4| 132.0} 950] 101.8] 100.1] 95.4; 96.4} 979] 98.4 
50] 114.6 | 112.7 1338] 95.1/1019/102.0] 95.1| 966] 980] 984 
55] 114.8 | 112.8 132.9| 93.6] 102.2] 100.7] 95.4] 96.1) 97.9} 98.2 

XXIV— 0/1146] 110.8] 1105] 105.5] 133.3} 94.5] 1023]101.0] 95.7] 962] 97.8] 985 
5] 114.6 | 111.8] 110.5 134.4] 94.5]101.3}101.1] 95.6] 96:2] 97.8] 98.3 

10) 115.0 | 112.3 134.2] 95.1]1019}101.1] 96.7] 96.4] 98.0} 98.5 
15] 115.2} 110.2 1348] 948] 102.4]100-9} 98.2] 964] 97.9} 98.5 
90| 115.2) 111.4] 110.5) 105.0/ 134.6} 92.9] 102.4] 102.5] 981] 964] 97.5} 98.0 
25) 115.6 | 111.0 135,2| 91.7|1024} 995] 97.7] 965] 978) 983 
30] 115.6 | 112.5 135.2| 90:9/ 102.6]100.9| 96.9] 965} 97.9] 986 
35] 115 3 | 113.1 135.8] 89.8/1025}1020} 966! 96.6] 97.9] 986 
40} 115.2 | 113.0] 110.3] 105.0/136 0; 905) 102.8} 103.1) 96.6] 966] 97.7) 98.9 
45] 1152/1134 135.4| 90.9) 102.9|102.0} 97.6] 967| 97.9] 99.0 
50| 1155/1146 1355} 91.2/102.8!1024] 938.4] 97.0) 98.4] 99.2 
55| 116.1 / 113.9 1359] 91.7|103.1|1022] 99.0] 97.0] 982| 99.3 

iets &, 
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TABLE I.—convinvep. 
[th RO 

1841. Gottingen Time, Meck, May. | June.] July, | Aug. | Sept. | Oct. Nov. | Dec. | Jan. | Feb. |March. 
reckoned from |" 7 29 24 24 28 23 21 27 23 20 26 24 
Mean Noon. 23 30 25 25 29 24 23 28 24 21 27 25 

I— 0) 115.7} 113.5) 109.4] 104.8] 136.5] 90.3 103.0 | 102.5/ 99.4] 97.2] 986 100.0 5] 115.2 | 112.0 135.9] 90.7 / 103.5] 101.5! 100.3 97.3] 98.4 | 100.0 10} 116.0 | 112.5) 135.3} 92.6 | 103.6 | 101.2! 100.5 97.2] 98.8} 99.9 15] 116.4 | 111.9 | 135.0| 92.4} 103.6 | 101.1} 100.0 97.3] 98.9} 99,8 20) 117.4 | 111.4 | 108.1; 103.1 | 135.7 93.4 | 102.5} 101.7] 99.4| 97.6 98.9] 99.7 25] 116.5 | 110.4 134.5] 95.4] 103.5|102.0| 99.7 97.8} 99.2} 99.4 30) 117.1 | 109.2 133.6} 97.2) 103.5 | 102-0} 101.5 97.8} 99.6| 99.8 35] 117.3] 108.8 132.6] 97.8 103.6} 102.5 | 100.0 97.9} 99.8| 100.1 40) 117.0 | 108.7) 107.2} 102.0] 131.2} 99.2 103.6 | 102.2} 99.5) 97.8] 99.9 99.8 45] 116.7 | 108.9 130.8] 100.7 | 103.3) 101.5} 98.0 97.8 | 100.0 | 100.2 50) 116.7 | 108.1 130.8 | 101.6/ 103.4| 101.5} 98.4 97.9} 99.5/ 100.1 59) 116.6 | 107.7 130.5 | 101.7] 103.3] 101-3] 99.6 98.0} 99.3] 99.7 
II— 0} 117.0] 107.0! 107.4 101.3 | 129.9} 101.6} 104.3 | 101.7 99.2) 97.5] 99.5|1006 5) 116.7 | 105.6 128.2] 99.6) 102.9] 102.6] 98's 98.1] 98.9} 99.9 10) 116.6 129.0} 99.7] 103.8] 103.7] 99.9 98.3] 98.7] 99.9 15/ 116.2 | 107.5 128.6} 98.0] 103.3| 103.9] 99.8 97.9} 98.5| 99.3 20) 115.9 | 108.5 | 107.0] 101.6 | 128.0 99.8 | 103.3] 103.5/ 100.9] 97.9 98.2} 98,7 25) 115.6 | 107.1 127.1} 99.7) 103.3| 103.3 | 100.6 98.2] 97.9) 99.5 30) 115.6 | 105.4 126.1 | 101.5} 104.1] 102.3] 99.3 98.7] 98.5} 99,2 35/ 114.9 | 103.6 125.3 | 101.1) 104.0] 101.8] 98/0 98.6] 98.7] 99.7 40) 114.8 | 104 2| 106.5 | 109.7 | 195.7] 100.4 103.4] 102.1} 98.0} 98.4] 98.4 99.6 45] 114.5 | 103.9 124.2] 99.4| 102.7] 101.3] 97.6 98.3] 98.4] 99.4 50/ 114.5 | 102.9 125.0] 99.3| 102.6] 101.5] 98.6 98.4} 98.4] 98.9 55] 114.7} 103.4 123.5] 97.2) 102.2/ 101.2! 100.3 98.1} 98.6} 98.7 

TII— 0} 114.1] 105.1 | 105.8 103.3} 123.3} 97.7) 101.3 99.9] 97.9] 983] 98.4 | 98.7 5/ 114.0 | 102.1 122.3] 96.1| 101.0! 100.3) 95.7 98.0} 98.6} 98.4 10) 113.9; 101.9 121.9} 94.1] 100.3| 100.9} 96.0 97.9] 98.6] 98.7 15/ 113.7 | 101.9 121.9} 94.7] 100.1] 101.3) 9g2 98.3] 98.3} 98.6 20/ 113.3 | 102.0} 105.9 | 101.9 | 121.4 95.5| 99.0) 100.1} 97.1) 98.0 98.2) 98.7 25] 113.6 | 101.9 121.2] 94.8] 98.5) 99.6! 96.7 97.3] 98.2| 98.5 30} 113.4 | 101.9 121.5| 93.8) 97.4] 100.1] 97.3 97.7] 97.7| 98.7 35] 113.3 | 102.4 121.2) 93.2} 96.4] 99.9] 97.6 97.6] 97.8] 97.7 40} 112.3 105.8 | 101.2} 121.2] 93.4] 97.9 100.1] 97.4) 97.5! 97.2] 98.4 45) 112.2 1206} 94.6) 98.1} 100.3] 96.7 97.5] 97.1] 98.4 50} 111.9 119.7] 95.1] 97.6] 98.7] 96.7 97.5| 96.9] 98.4 55) 111.4 119.7/ 95.0) 97.2] 98.8] 95.9 97.0} 97.3] 98.1 
IV— 0} 110.6} 103.4 | 105.7 100.9} 119.7] 95.6] 97.2} 98.6] 96.1 96.7} 96.7] 98.3 5] 109.4 | 103.5 119.3} 94.6) 96.8] 98.6] 96.0 96.9] 96.9] 98.2 10) 108.9 119.4} 95.4) 95.7) 98.3] 97.1 97.6] 96.5] 98.0 15} 108.4 | 100.2 119.4] 94.7) 94.9} 981] 963 96.5} 96.2} 98.1 20) 108.1 105.5 | 101.5/119.0| 94.2] 95.0 98.4] 95.7] 96.6| 95.8] 97.8 25] 107.9 119.8} 93.7] 95.1} 97.6] 96.3 96.8] 95.5) 97.6 30} 107.5 | 101.1 118.9} 92.4) 94.9] 97.5] 96.7 96.5] 95.0) 97.4 35] 107.1 118.7} 92.6] 95.2) 97.2] 965 96-2} 94.9; 97.3 40) 106.5 105.6 | 101.6/ 118,9| 93.3] 95.9 97.2} 96.8; 96.2} 94.7, 97.0 45] 106.3 | 101.7 118.0} 95.9} 95.0] 96.7] 96.6 96.3] 94.6) 968 50/ 106.1 117.2} 96.5) 93.8] 97.0] 96.5 96.2} 94.3] 96.5 55 105.9 116.9) 96.7) 93.7] 97.3] 96.5 96.1} 93.8! 96.3 
V— 0/ 105.8 | 102-0] 105.4 101.4/ 116.7} 96.3] 93.6| 97.6 96.0} 96.1] 93.6) 96.0 5} 105.8 101.5/116.9] 96.9} 93.5 95.9} 96.1} 93.7) 958 10} 105.9 117.0} 97.8} 93.4 96.4) 95.8} 93.7) 95.6 15} 105.9 | 101.0 115.8} 98.4} 93.4 96.2| 95.9] 93.1 | 95.4 20) 106.0 | 102.0! 105.0 | 101.0 115.4] 98.3] 93.6 96.0) 96.4} 926) 95.1 25) 105.8 97.8| 93.6 95.7) 95.9] 93.1] 95.1 30} 105.8 | 102.0 115.0} 98.0} 93.9] 97.9] 85.7) 95.7} 93.1] 95.0 35| 105.9 115.1} 98.1] 94.1] 97.5] 95.3 95.5| 92.8) 94.6 40} 105.8 104.1/ 101.4} 114.8) 98.2) 94.0 97.5| 95.4) 952) 93.2| 945 45] 105.7 | 102.2 114.8) 986] 94.6) 97.3] 94.6 94.9] 92.8] 94.2 50! 105.8 | 101.7 114.8] 988] 95.0) 97.4] 95.0 94.4} 92.5] 93.6 55| 105.8 | 102.0 114.5! 98.8] 95.1] 97.6! 94.6 94.2] 92.5] 93.6 

11 
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TABLE I.—contTInveED. 

Gottingen Time, ee 
reckoned from 27 
Moan Noon. 3g 

VI— 0) 105.9 
5} 105.9 

10) 105.7 
15} 106.1 
20| 106.0 
25] 105.8 
30] 106 4 
35| 106.2 
40] 106.2 
45) 105.0 
50] 104.9 
55| 105.0 

ViI— 0) 104.2 
5) 104.1 

10) 104.1 
15} 104.2 
20| 104.3 
25] 104.3 
30) 104 2 
35) 104.5 
40| 104.1 
45) 104.4 
50| 104.4 
55] 104 3 

VIII— 0] 104.2 
5104.1 

10] 104.1 
15| 104.2 
90] 104.3 
25] 104°3 
30] 104.2 
35| 104-5 
40) 104 1 
45) 104.4 
50) 104.4 
55| 104.3 

IX— 0} 104.6 
5| 104.9 

10| 104.7 
15} 105.3 
20] 105.4 
25) 105.4 
30) 105.4 
35| 105.7 
40| 105.9 
45| 105.8 
50| 106.1 
55| 106.6 

101.6 

101.9 

102.0 
102.5 
102.7 
103.0 
103.0 
103.1 

103.2 
103.4 
103.6 
103.7 
104.0 
104.1 
104.0 
104.0 
104.3 
104.2 
104.5 
105.0 

105.0 
105.2 
105.9 
105.6 
105.5 
105.6 
105.5 
105.5 
106.0 
106.2 
107.0 
107.5 

107.1 
107.5 
106.7 
106.2 

107.0 
108.9 
107.4 
108.9 
1018.2 
113.0 
113.2 

101.8 | 104.0 

103.5 

103.0 

102.1 

101.9 

101.3 

101.2 

100.9 

100.9 

100.4 

101.0 

101.0 

99.5 

101.0 

99.5 

99.3 

98.4 

97.8 

97.2 

98.7 

99.2 

107.4 
106.0 
104.8 
104.1 
103.8 
102.5, 
102.8 | 
101.0 
101.0 
102.1 
102.5 
102.6 

Nov. 

3h 
97.3 
97.0 
97.2 
97.6 
97.8 
97.5 
96.1 
95.4 
94.7 
95.0 
94.6 
95.0 

95.1 
95.2 
95.4 
95.2 
95.0 
94.8 
94.9 

94.7 
95.0 
95.3 
95.7 
96.0 
96.6 
96.8 
97.2 
97.5 
97.6 
98.7 
98.6 

Dec. 
23 
24 

94.1 
94.3 
94.0 
94.1 
93.9 
93.3 
93.2 
93.3 
93.3 
93.6 
93.2 
93.0 

93.1 
93.7 
93.6] 91. 
94.3 
94.1 
93.7 

WOMODOODO OOO IO Trt a Soe Fae ye COURS ANWUHkOSOMWHRSOWH 

Feb. | March. 

| 88 
92.3] 93.6 
91.8| 93.5 
91.8) 93.5 
92.2) 93.1 
91.9} 92.8 

91.7) 92.5 | 
91.5) 92.5 
91.6} 92.2 

91.3} 92.4 

That part of Table II., which is referred to on page 24, may be found on 

page 38, where it is introduced for another purpose. The column, containing 

the greatest daily excursions, which was promised on page 51, has been omit- 

ted altogether, as it did not seem to be necessary for a complete view of the 

subject under discussion. 
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TABLE IIL. 

June. August. September. October. 
Com-| Ob- | Differ-| Com- | Ob- | Differ-| Com- ) Ob- | Ditler|Com= | Ob. Differ- puted. | served.| ence. | puted. | served.| ence. puted. | served.| ence. puted. | served-| ence, 

X— 0)102.57 |102.67 
20 102.93 |103.01L 
40)103.24 |103.15 

XI— 0)103.42 |103.35 
20/103.65 |103 54 
40) 103.73 |103.72 

| a S 118.00 |118.01 | — -01)103.95 |105.52 | —1.57| 97.37] 97 04 + .33 -08 118.27 |118.45 | — .16|104.05 |107.54 | —3.49| 97.86 98.41} — .55 09 118.51 |118.95 | — .44)104.16 |107.16 | —3.00| 98.34 100.36 | —2.02 
.07 118.72 |119.22 -50/104.29 |105.45 | —1.16) 98.80 |100.18| —1.38 -11,118.92 |119.43 51)104.46 | 106.36 | —1.90| 99.23] 99 99|— 0g 
OL 119.11 |119.47 ~56/P02.66/103.81 ++ .85) 99.63} 99.78] — 15 

bi + +++ +1 
XII— 0103.72 |103 61 -11119.30 }119.09 | 4+ .21/104.89 |101.39 -+3.50) 99.98] 98 94 +1.04 20/ 103.63 |103.85 .22)119.49 |119.46) + .03/105.14 |100.59 +4.59/100.36 | 98.72] 4.1.64 40) 103.49 |103.71 .22/ 119.69 |119.23 | + .46}105.38 |101.28 +4.10 100.55 |101.87 | —1.32 
XII— 0)103.26 |103 34} — .08/119.90 119.18 + .72)105.59 |104 16 | 4-1 43 100.76 |100 62] 4+. .14 20/103.16 |103.45 | — -29/120.13 |119.35 | 4.75] 105.74 /106.31 | — -57/100.92 |101.23] — 31 40) 103.03 |103.12 | — .09 120.37 |120.15 ++ .22}105.83 |107.54 | —1.71) 99.04 }101.36| —2.32 
XIV— 0)102.97 |102 90 .07/120.62 }120.27 | 4+. .35/105.83/111.59 —5.76101.11 100.11 | +1 00 20) 102.99 }102 58 41) 120.88 119,98 | 4+. .90/105 75 | 108.57 | —2.82 101.13 100 15 +0.98 

-34)105.57 106.07 | — .50/101.12 101.57) — 45 
-84/105.33 |104.98]4- .35 101.06 |101.97| — 21 

56 121.64 |12. 59 105 02 | 104.23] + .79 1010.98] 100.85 + .13 
61 121.85 | 122.24 .89/ 104.69 | 102 99 | +1 70,100.86 |101 76] — .90 
.20 122.08 | 123.18 | —1.15}104.35 |103.68 + .67100 72 |103.37| —2.65 ) 39 122.18 |123.29 | —1.11)104.04 |104 13] — .09'100.54| 98 93 +2.31 89,122.29 | 122.94 | — .65/103.77 |103.78 | — .01/100.34| 98.82 +1.52 
21 122.35 122.69 | — .34]103.56} 99.78 +3 78 100.12]100.80|— .68 
-10)122.38 | 122 67 | — .25]103.42|104.46 | —1.04| 99 871100.89 —1.02 
»35) 122.39 |121.90 | 4+. .45/ 103.35 | 102.52 + .83; 99.62/100.24| — .62 
-41)122.36 |121.25 | 4.1.11]103 35 |103.96} — .61| 99.36 98.05 | +1.31 -23/122.33 120.95 | 4.1.38|103 40 1105.33 —1.93) 99.10} 98.53 + .57 +39) 122:30 |121.74 + .56/103 48}102.52)4 .96' 98 84] 99.93|— .39 

XIX— 0106.55 |106.48 .07/122 29 |121.90 + .39/103 57|105.22 | 1.65) 9860] 98.51 +- .09 20) 106.38 | 106.45 07/122 30 |122.62 | — .32]103 65 1104.16 | — 51) 98.38] 98.93 |— .55 40 106.24} 106 34 -10)122.36 |121.50 | 4+ .86/103.70 | 104.60 | — 90, 98.20} 99.45 | —1.25 
+ 

81 121.14 |121.48 

.09 121.40 122.94 

40)103.12 |102.31 

XV— 0103.36 |103.27 
20/103.72 |104 28 
40) 104.11 |104.72 

XVI— 0/104.58 !104.78 
20) 105.07 |105.46 
40)105.55 |105.94 

XVII— 0)105.97 |105.76 
20)106.31 |106 21 
40,106.55 |106.20 

XVIII— 0/106 69 |106 28 
20 106.72 |106 49 
40 106.66 |106.27 

| i+ +++ [se] 

[i+ +4++ 44+ 111 
XX— 0/106.05 /106 95 | — .90)122 46 | 122.35 11/103 71 | 105 72) —9.01| 9807} 98.81} — .74 20,106.15 |106 78 63) 122.63 |123.61 98)103 67 |104.39)| — .72 9799] 97.78 + .21 40) 106.23 |106.68 | — .45) 122.86 |123.72 .86/103 58|102.40 | 41.18] 97.98] 97.51 + A7 
XXI— 0/106.46 107.03 -57)123 14 |123.86 | — .72)103.45 1101.92 -+1.53) 98 03} 95.76] +2.97 

| 

20,106.79 |106.84 ui .05)123 48 |123 78 -30/ 103.28 |104 65 | —1.37) 98.14 96.98 | +-1.16 40,107.24 |107.20 | + .04/123.87 |123.90 | — (03/103.12/103 81 __ 69) 98.33] 98.74]— .41 
XXII— 0)107.77 107.16) 4+ .61)124.28 |124.47] — .19/102.95 |101.47 +1:48) 98.58] 9954/— .96 20)108.46 107.68 | -- .78)124.70 |124.77| — .07|102.79| 9950 +3.29) 98.89] 99.74] — .95 | 

40/109.06 108.32} + .74/125.12 |124 60 + .52)102.66 100.80 | -+-1.86 99.24 |100.20 | — 96 | 
XXII— 0/109.53 |109.02 | + .51)/125 50 |124.61} 4+ .89/102.56 104.86 —2.30) 99.62/100.53| — .91 | 20/110.20 109 55 | + .65)125-82 |126.11 | — .29/102 48 1107.79 —5.31 100.00 |100 50|— .50} 40/110.37 | 109.86 | 4 .51/126.07 |126.56 | — .49|1012,4 |103.32' — .91 100.39 99.42) + .97 | 
XXIV— 0/110.58 110 SL) 4+ .27)126 22 |126.18] 4+ 04/102 34 |103.35 —1.01 100.74} 99.71 +1.03 | 20)110.63 110.53 | + 10,126.25 |126.08} + .17/102 24 |102.46 — -22101.04| 99.80 | 41.24 | 40)110.50 110.19 .31]126.15 |125.70 | + .45/102 10 |100.72 1.38; 101.28 |100 94 | + .34 | 
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TABLE III.— continvep. 

June. August. September. October. 

Com- Ob- Differ- | Com- Ob- | Differ-| Com- Ob- | Differ-| Com- Ob- | Differ- 
puted. | served.| ence. | puted. | served.| ence. | puted. |/served.| ence. | puted. | served. | ence. 

I— {110.21 |109.51 
20| 109.86 |109.14 
40|109.28 |108.67 

II— _0}108.51 |108.23 
20)107.78 |107.74 
40}107.02 |107.15 

II— 9}106.27 106.75 
20)105.54 106.15 
40)104.86 |105.28 

.70|125.92 |126.22 | — .30)101.90 | 99.74 | +-2.16)101.44 101.47 | — 

.72\125.56 |125.18| 4 .38)100.62 | 99 85) + .77)101.50 |101.41 | + 09 
-61/125.06 |124.95 | + .11)100.26 |101.33 | —1.07|101.46 |101.69 | — 

-28)124.44 |124.42)+4 .02)100.80 |101.21 .41/101.31 |102.25 | — .94 
.04)123.71 |123.79 | — .08)100,29 100.16 101.06 |101.92 | — .86 
-13)122.90 123.00 | — .10) 99.71 | 99.95 .24/100.70 |101.88 | —1.18) 

.48) 122.04 |122.25 

[++ +++ 
| ig 

[+1 Ea 
99.12 | 99.60 

.61|121.13 |121.05 | + .08) 98.54 | 98.47 

.42/120.22 |120.43 | | 98.03) 98.51 

.48) 100.26 |100.76 | — .50 

.07| 99.74 | 99.94) — .20 

.48| 99.16 | 98.83) +4 .33 | iS tel 

IV— 0/104.34 '104.28| + .06|119.34 |119.90 | — .56, 97.60) 98.17] — .57| 98.56 | 98.13) 4 .43 
20103.69 {103.69)  .00/118.51|118 68|— .17| 97.31| 97.81 |— .50| 97.93 | 96.85 | 411.08 
40|103.19 |103.07 | 4. .121117.75|117.75| 00, 97.19) 96.94]-++ .25] 97.31 | 97.08 /+4+ .23 

V— _ 0{102.75 102.66] 4+ .09|117.09 |117.20 | — .11| 97.20| 96.52|4 .68] 96.72| 96.04 + .68 
20|102.35 |102.25| + .10|116.53|116.45 | 4 .08 97.41) 97.81|— .40) 96.17| 95.93 + .24 
40}102.00 |101.87| + .13]116.09 |116.03 4+ .06) 97.67 | 97.95 | — .28| 95.70 | 95.594 .11 

VI—_ 0/101.60 |101.64| — .04/115.78|115.85 | — .07| 98.28] 98.06|-4+ .22| 95.30 | 95.38 — .08 
20/101.43 |101.35 | — .08/115.59 1115.87 | — .28) 98.90 99.18] — .28) 94.99 | 95.54, — .55 
40|101.21 |101.40 | — .19]115.52|115.34 | 4.18) 99.60 100.17 | — .57) 94.79 | 95.58 | — .79 

VII— 0/101 04 100.98) + .06/115.55/115.18! 4 ,37/100.31 | 100.63|— .32 94.68 | 95.22) — .54 
20 /100.93 100.87 | + .06/115.68 |115.37 | 4 .31)101.03 100.00 | 41.03) 94.68 | 95 57) — .89 
40|100.89 |100.89|  .00/115.88 |115.69 | + .19 101.69 |100.92| 4 .77| 94.74 | 95.53) — .79 

VIII— 0/190.93 101.20 | — .27|116.14 |116.18 | — .04 102.28 102.89] — .61] 94.96 | 95.15 |— .19 
20|101.05 {101.24 | — .19/116.44 |116.26|-4+ .18 102 78 102.26|4 .52) 95.23 | 94.38 + .85 
40|101.26 |101.34 | — .08/116.76 116.35 | + 41 103.18 102.08] 41.10, 95.57 | 9484 ++ .73 

IX— 0/101.51 [101.28] + .23/117.09 |116.84| + .25 103.48 102.43] +-1.05| 95.97 | 94.96 +101 
90|101.84 |101.66 | + .18|117 41 |117.47 | — .06 103.69 101.63}+2.06 96.41 | 95.54| + .87 
40|102.19 |102.30 | — -11|117.72 [118.18 | — .46)103.84 |102.38! 41.46 96.88 | 96.14 + .74 

This Table gives four monthly mean observed places of the Magnetometer for 

every 20 minutes during the day. A parallel column gives the corresponding 

place as calculated by the empirical curve. The column of differences shows to 

what extent the empirical and observed places agree, and the signs of these differ- 

ences make it probable that they are accidental. The numbers in all these Tables 

are in minutes and decimal parts of a minute, according to the scale of the Gauss 

Magnetometer 



MEMOIRS 

OF THE 

AMERICAN ACADEMY. 

ET. 

An Account of the Magnetic Observations made at the Observatory 

of Harvard University, Cambridge. 
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BY JOSEPH LOVERING, 

HOLLIS PROFESSOR OF MATHEMATICS AND NATURAL PHILOSOPHY. 

Tue plan and occasion of the magnetic observations which 

have been made at Cambridge, under the auspices of the Acad- 

emy, have been developed at length in a former communication. 

The observations which had been made previous to the date of 

that paper were then published. Since that time, a similar series, 

according to the same general system, has been sustained, at 

longer or shorter intervals, as circumstances permitted. The ob- 

servations on the Term-days were made under the superintend- 

ence of Mr. W. Cranch Bond, the Astronomical Observer of the 

College. Those observations are not included in the present 

publication. They have already been presented in manuscript to 

the Academy, and will, I trust, be soon published, and distributed 

among all who are interested in these researches, 

12 
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The observations which are here offered to the Academy, and 

through them to the brotherhood of magnetic observers, were 

taken during a period of a little more than a year, from the autumn 

of 1841 to the winter of 1842, as will be seen by reference to the 

printed records. It was not expected, at the commencement of 

the work, that observations would be made at Cambridge on any 

but the regular Term-days, since all the time that could be given 

to this object was only what the observers might be able to spare 

from their ordinary labors. At the suggestion of Professor Peirce, 

however, whose services to the Observatory have been invaluable, 

an Association was formed among members of the Senior, Junior, 

and Sophomore classes then in College, under the name of the 

Meteorological Society of Harvard University. By the help of this 

Association, observations were made on the Barometer, Thermom- 

eter, and the three Magnetic Elements, with the attached Ther- 

mometers, during the whole day and night, at intervals of two hours, 

one hour, or half an hour, as other duties rendered it convenient. 

The magnetic observations were made with the three instruments 

described at the close of my former communication, where the 

mode of observing is given. This Association was active for 

more than a year, and I am chiefly indebted to the zeal and 

diligence of its members for the materials of this paper. When 

we consider by whom the work was undertaken, —by students, 

who had little leisure to spare from their academic exercises, — 

by the young, who might be expected to seek more exciting 

relaxation than could be received from watching by night as well 

as day the vibrations of a steel bar,—and when we recall the 

care, accuracy, and spirit with which it was carried forward, we 

feel that the Academy, and that American science, are under 

great obligation to those young men who assumed voluntarily 
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the toil of midnight observation, and sacrificed to the cause of 

severe science the natural tendencies of their youth. How excel- 

lently the work was done will appear by an examination of the 

published results. 

A few words will be needed to render the Tables generally 

intelligible, but they are reserved for another place. I will take 

occasion, however, to remark now, that the Vertical-Force instru- 

ment has not satisfied any observer who has used it, here or 

elsewhere. This may be owing, in part, to thermometric distur- 

bances, though Professor Lloyd, its inventor, ascribes it to mechan- 

ical difficulties in its construction. He seems disposed, there- 

fore, to abandon the instrument altogether; and he has already 

contrived another, called the Inclinometer, for observing the same 

element. For the benefit of those who have not access to the 

“Proceedings of the Royal Irish Academy,” I will transcribe the 

valuable remarks of this distinguished observer and expounder of 

Terrestrial Magnetism, in his own words ;— 

“In order to know all that relates to the earth’s magnetic 

force, at a given place, observation must furnish the values of 

three elements. Those which naturally present themselves for 

immediate determination are, the intensity of the force itself, and 

the two angles (the declination and inclination) which determine 

its direction. We may substitute for these, however, any other 

system of elements which are connected with them by known 

relations. Thus, we have hitherto preferred to observe the decli- 

nation, and the two components (horizontal and vertical) of the 

intensity ; and, in general, the main considerations which should 

guide us in our choice are, the exactness of the observed results, 

and the facility of their determination. 

“In this point of view, the declination and the horizontal com- 
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ponent of the intensity leave us nothing to desire, their determi- 

nation being now reduced to a degree of precision, hardly (if at 

all) inferior to that of astronomical measurements. ‘The same 

thing, however, cannot be said respecting the third element, as 

hitherto observed. In the Dublin Magnetical Observatory, and in 

the Observatories since established by order of the Government 

and of the East India Company upon the same plan, the third 

element chosen for observation has been the vertical component 

of the intensity, the instrument for the measurement of which 

has been already submitted to the notice of the Academy. The 

principle of this instrument, it will be remembered, is to balance 

the vertical component of the magnetic force by a fixed weight, 

and to observe the changes of the position of equilibrium, under 

the action of the changing force. Unexceptionable as this princi- 

ple is in theory, the accuracy of the results has not been com- 

mensurate with that of the other two instruments. This inferiority 

is to be traced to the large influence which the unavoidable 

errors of workmanship must necessarily have on the position of 

equilibrium of a magnet supported on a fixed axle. It has been 

shown, that the effect of magnetizing a bar, under the most ad- 

vantageous circumstances of form, and at the part of the globe 

where the vertical component of the magnetic force is greatest, is 

the same (as to its position of equilibrium) as if its centre of 

gravity had been transferred about the goth of an inch towards 

the north end; so that the moment of the force, exerted by the 

vertical component of the earth’s magnetism, can never exceed 

this small quantity multiplied by the weight of the bar. Now, in 

order to render the results of this instrument comparable to those of 

the Horizontal-Force Magnetometer, it should enable us to meas- 

ure changes of the vertical force, amounting to the roo,soodth 
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MAGNETIC OBSERVATIONS AT CAMBRIDGE, UNITED STATES. 

Gottingen ai At. | Corr. | Ex. ||@ettingen Att. Att.| Corr. : Mean, | ¥- Fe} myo | Deow | HF.) | Gem | axe ieee (ee) lone ee RDM ee” (neat 
1841. — —-|—— == = | 

Oct. 26. h. m. ~ A , 
h. m x mn 4 30 | +5.40| 59.6) 143.2) 164 2) 62.6) 30.012! 53 3 1 58 | —6-43) 27.5) 145.2) 140-0) 26 7 5 0 6.01} 60.0) 143.0) 165.0) 63.0) 30.008) 52.7 2 0 6.00} 29.1) 144.2) 141.0} 27.3] 30.024 33.0 5 30 6 01) 60.3) 142.0) 165.3] 63.8) 30.010) 51.0 2 5 6 07) 30.6) 143.9] 142 7| 23.2) 6 0 6.22) 61.0) 141.8) 165.6) 65 0) 29.997| 52.0 
2 30 5.04) 32.5 144.1} 147.0} 32.9] 30.055] 35.8! 6 30 6 43} 62.0) 145.0) 166.5] 66.0) 30.003) 51.5 
3.0 2 22) 37.5) 142.5] 150 1] 44.0] 29.929] 34.0/| 7 0 7.13} 63.0) 145 0) 165 5} 66.8) 30.013) 53.0 
3 30 0.19} 41.5) 145 0} 151.7] 44.1] 29 927] 60.2|| 7 30 7.44] 64.4) 144.4) 166.0) 67.7| 30.024) 52.0 
4 0 | +1.01) 45.9) 146.5} 151.1) 48.9] 29.901] 45.0/) § 0 7. 44| 64.9) 145.2) 164.3) 67.6) 30.036) 51.8 
4 30 146.0} 159.0} 53.2] 29.843] 46.3|] 8 30 7.45) 65.5) 145.0) 165.0) 67.4] 30.049) 51.0 
5 0 136.0} 168.1] 55.5} 29.855] 47.1]| 9 0 8.00} 66.0] 146 0) 165.9) 67.1] 30.049) 49.8 5 30 144-1} 161.7} 58.3] 29.806) 48.8]! 9 30 7.44) 65.6) 146.6) 165.4) 66 7| 30.065) 46.0 
6 0 4.03) 56.7) 144.) 162 7| 59 7| 29.838] 49.0|| 10 0 7.32) 64.6) 147.0) 164.3) 65.5] 30.096) 44.5 
6 31 4.20) 58 0) 146.0) 161.0) 62.0) 29.681) 50.0!) 10 30 7.22) 64.0) 147.0) 164 5) 64.0) 30.114) 41.5 
7 0 4.39) 58.0) 143.0} 162.5] 61.0] 29.750] 5u.0/| 11. 0 7.11} 63 5) 147.5) 164.6) 63.0) 30.097) 40.8 
7 30 4.36] 59.0) 145.1] 161.5] 61.6] 29.750] 50.0]! 11. 30 7.11) 62.7) 150.5] 163 7| 62.5) 30.112! 39.7 
8 0 5.14) 60.6) 145.8) 162.9} 61.4] 29.736) 50.0|| 12 0 7 07} 62.0) 150.3) 164 4} 60.7) 30.118) 38.7 
8 30 5.08) 59.3) 146.0} 165.1] 62 0] 29 739| 49.2)| 12 30 7.06] 61.5] 169.9) 165 7) 60.0) 30.130) 37.0 9 0 4.29] 59.5 155.3) 165.7] 61.9] 29.740] 48.6]! 13. 0 7.06] 61.0) 166.4) 161.5, 60.0] 30.169) 36.0 
9 30 4.38} 60.5 156.1] 162.6] 61.0] 29.734] 45.0|| 13 30 7.06} 60.6) 157.0 164.0 59.0} 30.151) 35.0 

10 0 4.42) 59.6 148.3] 159 8] 60 5] 29.685] 46.8|| 14 0 7.03) 60.0} 153.0) 161.7) 57.5) 30.217) 34.0 
10 30 4.47| 60.0) 149.0) 160.3) 59.5] 29.715] 46.0)| 14 30 7.0%| 59.5) 155 5! 161.7) 58.3) 30.247| 34.0 
ll 0 5.15] 60.0) 148.1] 159.9] 59.0] 29.753] 44.0) 15 0 7.05) 59.0} 164.0) 164.3) 57.0] 30 240] 33.5 
11 30 5.16) 53.6) 151.0) 159.4] 58.5] 29.722) 44.5|| 15 30 8 08) 58 5| 147.0) 149.0) 57.0] 30 263] 32.0 
12770 5.08} 58.5) 150.0] 160.1] 58.1] 29.730] 43.8]| 16 0 8.08) 58.5} 165.1 168.1) 56.0} 30.230) 31.5 
12 30 5.42) 60.0) 152 0} 159.1] 58.0} 29.719] 42.0|| 16 30 8:06] 57.5} 160.6) 153.7, 55.5] 30.266] 30.5 
13 0 5.22) 61.0) 158.2) 153.1] 58 0} 29.745] 42.8]| 17 0 8 09) 57.0) 160.4) 166.7) 54.5] 30 262! 30.5 
13 30 6.04] 59.6) 159.1] 156.3) 57.5] 29.760] 43.5|| 17 30 9.14) 56.5} 163.2) 159.4 54.0) 30.247] 30.0 
14 0 5 00) 58 5) 155.5 159.3} 57.0| 29.763] 44.0] 18 0 | 10.05] 57.0/ 143 9 164.0, 53.5} 30.275) 29.5 
14 30 4.22) 58.2) 157 0) 159 7/ 56.8) 29.783) 44.0] 18 30 | 10.30| 56.5] 144.3) 160.4) 53 5| 30 303 28.0 
15 0 4 26) 58.3) 154.1] 159.5) 56.7] 29.763] 43.0|] 19 0 9.38) 55.4] 159.4) 160.7) 53.5] 30.336) 28.0 
15 30 5.31/ 59.5, 153.0) 159.6] 57.0] 29.785] 43.0)! 19 30 7.32) 54 6] 161.1) 157.9) 52.0] 30.307) 28.0 
16 0 5.14] 59.0) 149.0) 158.9] 57.0} 29.713] 43.5]! 20 0 7.43) 55.0) 155.0 157.9) 54 0/ 30.281) 28.0 
16 30 6.27) 58.5) 143.7| 157.9] 57.0] 29 764] 43.5|) 20 30 6.31) 54.5) 152.5) 155.8) 52.5] 30.346 27.5 
17 0 6.06) 58.0) 147.8) 157.9] 57.0) 29.796] 43.0|| 21 0 6.14) 56.0} 155.0) 155.9) 53.0] 30.480) 26.1 
17 30 6.11] 58.0) 141.0} 159 2) 56.5) 29.757) 42.0]) 21 30 6 40) 54 2) 151.3) 155.4 53.5] 30.371) 26.5 
1s 0 6.42) 57 5) 146.5] 158 1] 56.0| 29.760} 41.0|| 22 0 6.23) 55.2) 152.0 155.5) 53 4] 30.395) 25.5 
18 30 6.42) 57.6) 144.3) 158 8) 55.8] 29.743] 39.5||/ 22 30 6.32) 55 5} 152.1 155.2 55.5) 30.383) 26.5 
£5) 10 6.10] 57.3) 138 4] 159.6) 55.6) 29.758] 37.3)) 23 0 6.45] 55.0] 146.4) 155.5) 53.5] 30.405] 26.2 
19 30 6.09 57.0) 142 8) 158.6] 55.3) 29.832 37.4)| 23 30 6.24) 54 5! 163.4) 156.3) 53.0] 30.398) 26.0 
20 0 6.02| 57 5) 145 8) 158 1) 54.5) 29.812) 38.3] 24 0 6.18) 52.0) 143.5] 150.7| 52 2! 30.411} 26.0 
20 30 6.29) 56.5, 147.8] 157.5) 54.5) 29 866) 38.0 Oct. 28 c | 
21 0 5.11] 56.5) 146 6| 158 (| 54.5) 29.683] 37.2} 0 30 6 20) 54.3) 146.4] 155.2) 53.7) 30.422) 27.0 
21 30 5.20| 56.6) 148.5) 157.4) 54.5) 29.719) 37.0) 1 0 6.22) 53.7) 143 1 159.0) 53 8) 30.423) 28.5 
22 0 5.15] 56.8) 146 2) 157 6| 55.0] 29.752) 36.7} 1 30 6.22) 53 2) 150 8] 159.0) 52 8) 30.428) 30.6 
22 30 5.00) 56.8) 143 4] 158.2) 55.0] 29 919] 37.1|] 2 0 6.22) 53.6) 147.8] 156.0) 53.3) 30.433) 32.8 
23 0 5.03} 57.1) 138 9) 156.9] 55 0} 29.919) 36.2 3 6.23} 54.2) 150.0) 156.2) 55.8) 30 411) 36.0 
23 30 4.40 56,6) 139.9] 156.1) 54.5) 29.910) 35.8 7 42) 55.5) 152 5) 157.2) 57 8) 30.422! 37.0 

Oct. 27 3 7.00) 56.3) 150.5) 158.2) 60.0) 30.429) 38.6 
7.00) 57 2) 149.3) 159.5) 62 0/ 30.348) 40.0 

58.6] 146.0) 162.6) 64.0| 30.400) 41,0 
8.32! 60.0) 145.0) 164 0| 66.0) 30.446) 42.0 
8.29) 61.0] 144 5] 164 0) 67,5) 30.442! 43.0 
8.38) 60.0) 143 0] 163 9) 68.0| 30.410) 43.0 
7.43) 61 6} 142.5] 164.0) 68.0) 30.387) 43.0) 
8.01) 62.5) 143 1) 163.7) 67.6) 30.445) 43.5 
8.00) 62 7| 143.0] 163.8] 67 2| 30 423) 44.0 

62 5| 144 0) 163.1) 66 5 30.416) 44.2 
7.37) 63.0| 145.0] 162.5) 65.0) 30 421) 42.3 

10.26] 62 0| 147.0) 160.8) 64.0) 30 448) 42.0 

2 
3 
3 

24 0 4 48) 56-0) 143.5] 155.4] 54.5] 29.936] 35 8|| 4 
0 30 4.32| 55.7) 145.5} 155.9) 55.0] 29.948] 36.0] 4 
1 0 4.06] 55.3] 143.4] 158.4] 54.5] 29 951/ 38.6] 5 
1 30 4.02) 55-21 140.4] 158 5] 54 2/ 29.953] 42.0) 5 

6 
6 
7 
7 
8 
8 
9 

a) 

Sesesosod 

~ Oo} = 

ww 2 0 3.48) 55.0) 146 0) 158.2) 54.0} 29.965] 44.7) 
4.01) 55.0} 145.3) 158.6) 54.0 

150] 3.43) 55.0] 145.6) 158.9) 54.0 

10 
30 | 4.18] 56.0] 146.0] 159.21 55.3) 30.048! 47.0 
0 

30 

jw 
4.28) 56.5) 145.1) 160.0] 56 7) 30.040} 49.0 
5.08) 57.5] 143.0) 161.5] 58.8] 30.041] 50.6 

0 5.26] 58.0] 143.0! 162.7] 60.7] 30.004! 53.0 

13 

oo 
ososo 
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Gottingen 
Mean | V.F. | Att. 
Time. Th. 

h. m. ° 

~9 30 |+10.26) 62.0 
10 0} 10.11) 61.0 
10 30 9.48 610 
(OU 10.08) 62.0 
11 30 | 10.06)59.4 
12 0} 10.01)58.5 
12 30 | 10.45) 57.5 
13° 0] 10.48) 57.0 
13 30 | 10.01) 56.1 
14 0| 10.17)/56.5 
14 30 | 10.12)/566 
15 0| 10.05/56.6 
15 30} 10.06) 55.3 
16 0} 10.48) 55.5 
16 30 9,22) 55.0 
17 0 9,26) 54.0 
17 30 | 10.45) 53.5 
18 Oj 10.34)535 
1s 30; 10.34| 53.0 
19 0| 10.38) 53.5 
19 30] 10.48)545 
20 0} 10.06) 55.0 
20 30 | 10.20) 55.5 
21 0] 10.15) 55.5 
21 30] 10.14) 55.9 
22 0] 10.20) 56.0 
22 30 | 10.20) 56.0 
23 0] 10.29)57.0 
23 30} 10.33) 57.0 

Oct, 29. 
24 0} 11.44) 57.5 
0 30 | 11.44/58 0 
1 0} 11.48)/57.5 
1 30 | 10.47/57.3 
150 | 10.35) 56.4 
2 0} 10.33)565 
210} 10.82) 56.6 
230 | 10.24) 56.6 
3 0 9.29) 57.0 
3 30 | 10.30/56.5 
4 0 9.29) 58.2 
4 30 9.39] 58 5 
5 0 9.47/ 59.1 
5 30 | 10.00) 59.0 
6 0 9.39) 59.4 
6 30 9.33) 59.4 
it 20) 9.36) 60.4 
7 30 9.36) 60.8 
8 0 9 27) 61.0 
8 30 9.31/ 61.2 
9 0 9.43) 61.3 
9 30 9.41) 61.5 

10 0) 10.06) 62.8 
10 30 10.14) 63.0 
11 0} 10.21) 63.3 
11 30 | 11.35)/625 
12 0} 10.17) 62.4 
12 30 | 10.05) 62.0 
13 0) 10.04 61.8 
13 30 9.19 61.5) 
14 0| 1011)61.4 
14 30 9.12 60.0, 
15 0 9.36) 60.0 

Dec. 

147.8 
148.8 
147.1 
148.0 
149.1 
151.6 
153.0 
152.5 
152.5 
153.0 
152.9) 
151.9 
151.2) 
151.2 
150 6 
151.1 
151.1 
150.5) 
150.0 
150.3 
149.0 
149.5 
149.0 
149.2 
150.0 
149.9) 
1505 
151.0 
151.0 

152.0 
152.0 
152.8 
153.3 
153 0 
153.0 
152.7 
153.1 
152.0 
151.0 
149.7 
147.6 
146.0 
146.0 
142.9 
142.0 
138 9 
1349 
135.7 
143.1 
145.0 
147.8) 
1490 
147.5 
150.2 
148.2 
148.5 
148.9 
157.6 
154.9 
1497 
148.7 
150.0 

H.F, 

160.7 
161.5 
160.9 
159.2 
159.3 
157.2 
1572 
156.4 
155.3 
1544 
154.1 
153.7 
153.9 
154.2 
153.8 
1544 
154.0 
153.2 
153.0 
153.0 
1532 
1538.5 
153.8 
154.0 
154.0 
1540 
154.2 
154.5 
155.0 

155.8) 
156 1 
157.0) 
158.9 
158.0) 
157.9 
157.8 
156.6 
157 9) 
158 1 
158.8 
159.2 
1607 
160.9 
162.0) 
158.9) 
160.5 
163.7 
162.9 
1626 
159.8 
159 2 
158.3 
158 0 
158.3) 
158.6 
158.4 
161.8 
161.9 
159.7 
158 0 
159.0 
158 0 

Att. 
Th. 

63-0 
61.5 
60.5 
60.6 
59.4 
585 
57.5 
56.5 
56.0 
55.8 
55.4 
°5.1 
54.5) 
54.4 
54.0 
533 
53.0 
52'5 
52.1 
530 
54 0) 
54.5 
55.0 
55.2) 
55.6 
55.6 
56 0 
57.0 
57.0 

58.0 
58.0 
58 2 
56.8 
56.8 
56.8 
56 8) 
56.5) 
56.8 
57.3 
58.0) 
58.6 
59.0) 
59.0) 
538.9 
59.0) 
59.9 
605 
611 
61.0 
61.0 
610 
62.0 
62.8) 
628 
62.8 
62.0 
61.8 
61.5 
61.8) 
60.5 
60.0 
60.0 

Corr. | Ex. 
Bar. | Th, 

30.413} 41.3 
30 397] 40.0 
30.414] 37.8 
30.474] 35.7 
30.432| 34.7 
30.430] 33.0 
30.428] 31.7 
30.419) 31.0) 

30.499] 30.8 
30.369] 30.3 
30.418) 30.2 
30.487) 29.6 
30.222) 29.0 
30.274] 23.9 
30 307] 28.0 
30.296) 27.9 
30.475] 27.0 
30.366] 26.0 
30.335] 26 0 
30.333] 26.5 
30.356] 26.0 
30 325] 26 0 
30.234] 26.0 
30 221| 97 9 
30 323) 28.0 
30.319] 26.0 
30.327| 28.0 
30.320| 29.0 
30.315] 30.5 

30.343! 32.0 
30.323] 34.5 
30.381)| 36 0 
30.348) 37.0 

30.334) 42.0 

30.294] 43.0 
30.268) 45 0 
30.226) 47.2 
30.183) 49.1 
30.291 

30.289 
30.253] 51.0 
30 253) 530 
30.250) 565 
30.248) 55.0 
30.226) 54.5 
30 240) 54 0 
30 215) 54.0 
30.210) 54.0 
30 166) 52.5 
30.174) 50.0 
30.157) 48 0) 
30.190) 46.8 
30.172) 45 7) 
30.146) 44 
30.165) 4 
30.175) 4 
30.283) 4 
30.133) 4 
30.130) 46.0 
30 1261 45.5) 

Gottingen 
Mean 
‘Time. 

wi wi iwi w 0 Cit On 

oscoocoecececooece 

oo 

WOODCVINIMHOANPRWWNWNWNe i) (ve) 

V.F. ae Dec, | H. F. 

+9 33) 60.5) 149.2! 159.0 
9,28) 60.5) 150.0) 158.5 
9.32) 60.5 150.5) 158.1 

10.43) 6 .0| 149.2) 158.0 
10.43] 6 .0| 144 0) 152.0 
10.43] 60.5) 145.0) 158.0 
10.40} 60.0, 145.0) 158.0 
10.35} 60.0) 150.0) 15=.1 
10 42] 60.0) 150 7| 157.8 
10 38] 60.5, 15 0) 157.5 
10.47| 60 5 151.0) 156 6 
10.49} 60.5, 153.2) 158.0 
10.48] 61.0) 152.6) 158.4 
10 08) 61.7, 153.0) 158.0 
10.08] 62 0) 152.0) 159.0 
10.08) 62.5 148.2) 159.1 
10.37] 68,0) 150.6] 159.9 

10.17| 63.7) 151.8) 160.0 
10.06] 63.6, 152.5) 161 0 
10.07] 63.6, 154.9) 162.0 
10.07} 62.7, 154.8) 163.0 
10.06] 62.4, 155.0) 164.1 
10.06) 62.4 155 0) 1641 
10.06] 62.4 155.0) 164.5 

7.05) 56.0 152.6) 158.8 
7.05) 56 0, 153.0) 157.2 
7.05] 56.4) 152 8 
8.07] 58.2) 153.5 
8.19} 58.5] 153 5 
8.32) 59 0) 153.4 
9.13) 60.5) 153.2) 156.8 

10.25) 61.5) 152.3) 159.5 
11.35} 64 6) 159.5) 160.3 
12.33] 66.2) 147.4) 161.7 
13.24] 68.0) 146.3) 162.8 
13.56] 69.5) 145.5) 163.6 
14.25) 70 5) 144.7) 164.5 
14 45) 71.7) 143.2) 165.1 
15.03) 72.5] 142.5) 165 0 
15.19) 73.0) 143.0) 165.0 
15.24] 74.0| 144 0) 165.0 
15.24] 74.0) 144.5) 165.0 
15 09] 74.0) 145.2) 164.2 
14.41] 73.4) 146 2) 165.5 
14.35] 73 5] 146.2| 164.0 
14.21) 72 5| 147 5) 1637 
14.14) 72 0) 150.0) 165.0 
14.16} 71.5} 148.5) 164.0 
14.06) 71 4) 148.6) 163.9 
14.06} 70.6} 149.0} 165.0 
13.30) 70.6) 148 5) 164.6 
13 21} 70.0) 150.0) 165.5 
13.06} 70.8) 161 0) 166.0 
13.44] 72.0) 159.8) 163.7 
12 27] 68.5] 150 5) 162.7 
12.14] 68.0) 152 5) 164.6 
12.12) 67.5| 152.5) 160.7 
12.04) 67.1) 153.5) 160.3 
11.41] 67 0) 153.0) 159.4 
11.49} 66.0) 153.0) 158.9 
11.13) 66.0! 152 2! 160.1 

Att. | Corr. 
Th.| Bar. 

59.5) 30.144 
59.5) 30.143 
59.5} 30.146 
60.0} 30.106 
60.0) 30.110 
60.0) 30.107 
60.0) 30.139 
60.0) 30.124 
60.0) 30.107 
60.0) 30.107 
60.0) 30.145 
60.0) 30.102 
60 6 30.120 
61.0 30.129 
61.7 30.034 
62.0 30.094 
63.0, 30.133 

63.0 30 139 
63.5 30.150 
63.3 30.138 
63.0 30.163 
63.2 
63.1) 30.161 
63.4 

55.4 
55.4 

30.115] 6 

62.1 30.112 
64.2 30.139) 6 
66.5 30.107 
68.4 30.110 
70.2 30.122 
72.5 30.107 
74.0 30.094 
75.7 30.074 
76.5 30 062 
77.0 29.998 
73.0 30.070 
77.0 30.001 
76.0 30.039 
75.3 30.028 
74.5 30.005) 6 
73 5 30.010 
72 5 30.006 
72.0, 30.020 
71.6) 30.008) 6 
71.1 30 021 
70 5, 29981 
69.8 29.983 
69.3, 29.982 
68.8 29.945 
68.0 29.971 
67.5, 29.985 
67.0, 29.955 
66.6) 29.947 
66.0} 29.902) § 
65.0) 29 902 
64.8) 29 921 

I  ———————— 



Magnetic Observations at Cambridge, United States. 

Gottingen, 
Mean V. F. 
Time. 

18 “0 HAs 0 1.31 
18 30 ee 
19 Oj 12.07 
19 30} 12.39 
20 0} 12.39 
20 30; 1210 
21 0; 11.47 
21 30 | 12.29 
22 0 12 29 
22 30] 12.29 
23 104} “LSI 
23 30 | 11.20 

Nov. 2. 
24 0 11.01 
030); 11.07 
B (Oh10:31 
1 30] 10.33 
2 0] 10.35 
210) 10.40 
230 | 10.43 
3 0; 11.15 
3 30; 11.29 
4 0} 12.09 
5 0 
5 30 12.37 
6 0 12.35) 
6 30 | 1220 
‘e1'0 12.01 
7 30) 11.36 
8 0 11.16 
8 30 11.08 
9 OO} 11.08 
9 30} 11.08 

10 0} 11.08 
10 30} 11.16 
TW 10") 900.27 
11 30 11.40 
12 0} 12.45 
12 30 | 12.21 
13 0 11.07 
13 30 10.36 
14 0 10.41 
14 30 | 10.41 
15 0} 10.48 
15 30 10.42 
16 0 10.48 
16.30] 10.24 
PE 0 110 16 
17 30 10.45 
18 0} 1041 
18 30} 10.41 
19 0} 10.34 
19 30 | 1021 
20 0} 10.20 
20 30| 10.21 
21 0} 10,22 
21 30 | 10.22 
22 0 10.26 
22 30 | 10.21 
23 0) 1016 
23 30 10.15 

Nov. 3 
24 0 9.38 

Att 
Th. 

66.0 
65.0 
64.0 
64.0 
65.0 
65.0 

65.0 
65.0 
640 
64.0 
65.0 

64.0 

67.5 
64.0 
63.5) 
63.3 
63.5 
63 7 
64.0) 
64.6 
65.0 
66.2) 

67.3 
67.3 
67.3 
67.0 
66.6 
66.3 
65.5 
66.4 
66.0 
65 0 
65.0) 
65.0 
65.4 
64.6 
64.0 
635 
62.0 
62.5 
62.5 
63.0 
63.3 
63.4 
63.5 
63.0 
63.0 
63.0 
62.5 
62.0 
61.5 
61.5 
61.0 
61,5 
61.0 
61.0 
61.0 
61.0 
60.5 

60.5 

Dec. 

151.8 
150.7 
152.7 
150.0 
153.0 
150.5 
152.0 
153.0 
157.0 
157.0 
152. 
152 x 

154.0 
155.0 
155.4 
155.5 
154.9 
154.3 
153 5 
152.3 
150.5 
149.2 
145.0 
143.9 
142.9 
141.5 
141.0 
141.5 
141.6 
141.7 
145.3 
147.2 
146.2 
1454 
153 0 
149 6 
150.3 
150.7 
150.2) 
153.1 
160.1 
151.9 
152.2 
150.0 
150.8 
150.9 
150.9 
151.0 
151.2 
152.2 
1529 
150.5 
152.0 
152.9 
153.0 

152.5 
152.1 
152.2 
151.3 
151.9 

153.9 

H, FE. 

158.7 
158.7 
159.1 
157.0 
158 0 
158.0 
157.5 
158.0 
158.0 
158.0 
158.0 
158.0 

157.7 
1575 
158.5 
159.0 
159.0 
159.2 
1596 
159 8 
159.8 
160.3 
161.9 
161.2 
161.3 
160.4 
159.4 
1601 
159 3 
158.7 
160.2 
159.4 
158.6 
158.4 
157.4 
157 | 
157.3 
157.0 
157.7 
159.1 
155.0 
1546 
157.0 
156.6 
156.3) 
156.3 
1567 
156 5 
1570) 
1565 
157 0 
157 0 
156.8 
156 7 
156.1 
155.5 
155.0 
155.2 
155.0 
154.9 

Att. | Corr, 
Th.| Bar. 

65 0) 29.915) £ 
63.8] 29.915 
63.8} 29.908 
63 &| 29.899 
65.0) 29.897 
65.5} 29.815 
65.0] 29.818 
64 5} 29 821 
(4.5) 29.811 
64.5} 29.821 
64.8} 29.847 
64.5} 29.798 

64 0} 29.847 
63.6} 29.855 
63.5} 29.830 
63.2) 29.801 
64.0) 29.789 

63 9] 29.787 
64.4] 29.784 
65.1| 29.768 
66 (| 29.637 
67 4] 29.720 
67.5] 29.698 
67.4] 29 691 
67.2} 29.681 
67.()| 29.690 
66.7} 29.682} 6 
66 2) 29 671 
68.9) 29.683 
65.5] 29 699 
65 0} 29.680] 6 
64.1)| 29.640 
64,2) 29.693 
63.5} 29.711 
63.6] 29.706 
63.0] 29.725 
62.6] 29.726 
62.0) 29 736 
61.5) 29.731 
61.0) 29 749 
61 0) 29.732 
61.5] 29.752 
61.2) 29.741 
61.5] 29.749 
62 (| 29 729 
60 5} 29.762 
61.5] 29.749 
61.5] 29 728 
61.0} 29.730 
61.0] 29.719 
60.5] 29.702 
60.5 | 29.717 
60.0] 29.742 
60.0] 29.746 
60.0} 29.743 

60.5) 29.745 
60.5] 29.749 
60 6] 29.753 
60.5] 29.749 

60.5) 29.753 

Gottingen 
Mean 
Time. 

HO ws 

coocoecooosonrnnvoocoeococ: 

CI 

CONMDDIIRATERWWNDNNNE HERO 

WO _ wowomannmoe 

(St) 

wt 

Att. ViF. Th, 

+9.26) 61.5 
9.16) 60.5 
9.21] 60.0 
9.26} 59.8) 
9.29) 60.0 
9.31) 60.1 

10.39} 60.1 
10.40) 59.9 
10.48} 62.0 
10.11) 62.5 
10.26) 63.0 
11.41} 64.0 
11.33] 65.0 
12.05} 66.0 
12:26) 67.1 
13.00} 68.0 
13.00} 68.4 
13.00) 68.4 
13.37] 68.4 
13.13} 68.4 

11.25] 64.5 
11.49) 64.0 
11.39} 62.7 
10.16] 61.6 
9.40| 60.7 
9.09} 60.0 
9.02) 60.0 
9.02) 58 3 
8.07! 57.0 
8.48] 56.3 
8.45) 55.9 
8.05) 56.0 
8.16) 56.4 
8.16) 56.8 

13.42| 575 
18.30) 57 ( 
18.37) 57.0 
12.49) 57. 
10 26) 56.5 

7.00/55 7 
8.08) 56.0 
8 41) 56.0 

55.5 

est 
ot > 

e i x 

— ee 

DOWIVIIMHIDOeW How 

weSeiwtore 
tn 

NNbwweimwokmonmw we NAKMNMAKAKNNNNNH aT COUaRRRARS ES VWALAGCAAVHVSH= on 

Dec. 

155.0 
155 0 
156.0 
155.6 
155.6 
155.0 
154.9 
154 0) 
157.1 
158.6 
147] 
145.4 
144.0 
143.3 
143.0 
143.6 
142 2 
144.6 
145-0 
146.7 
147.5 
148.0 

149.5 
150.0) 
150.6) 
149.7 
151.1 
152.7 
151.8 
150 6 
1525) 
152 6 
1498 
152.9) 
154.9) 
154.2 
149.3 
155.6 
1494 
166.3 
157 9 
158 0) 
158.2 
160.1 
165.0 
159.7 
135.0 
140.4 

144.1 
153 9 
159.1 
154.7 
149.4 
151.9 
148.0 
141.1 
141.2 
1429 
143.1 
143.5 
142.0) 

H. F. 

155.5 
155.6) 
156.1 
156.1 
156.4 
157.0 
158.1 
159 J 
160 0 
161.2 
1614 
163.0 
162.3 
163.6 
163.9 
163.8 
163.0 
162 0 
160.9 
159.5 
159.5 

160.5 
157.7 
158.4 
159.0 
157.6 
154.7 
152.9 
149 3 
150.6 
149.38 
149: 
148.8 
153.0 
154.0 
150 9 
159.7 
1634 
158.3 
155.8 
152.0) 
1526 
151.8 
151.5 
153.7 
153.5 
151.3 

152.9 
1543 
157 7 
154.0 
159.0 
160.7 
1523 
163.4 
159.8 
157.0 
1585 
157.5 
157.9 

Att. 
Th. 

155.2] 60.0] 29.733] 43.0 
59.4 
59.2 
59.5 
59.7 
60.0 
60 6 
60.9 
62.6 
65.0 
66.0 
675 
69 0 
70.3} 2 
71.3) 
72.0) 29.6: 
72.0) 
71.9) 
71.0 
70.0 
69.0 
68.0 

65.0 
65 0 
63.0 
62.2 
61.3) 
60.2 
59.5) 
53.2 
57.5 
568 
56 2 
564 
56.8 
57.2) 
57.3} 2 
57.2) 2 
57.5 
57.0 
56.8 
56.1 
56.0 
50.8 
59.8 
55.2 
55.0 
54.7 

542 
54.2 
54.5 
53.4 
53.3 
53.8) 
534 
53.2 
53.3 
53 8 
54.7 
56.0 
57 5) 

91 

Corr. | Ex. 
Bar. | 'Th. 

29.727] 44.5 
29.709) 48.6 

29.422) 53.0 
99.497] 50.0 

29.570) 46.0} ° 
29.561) 45.0 
29.564) 44.0 
29.587) 43.8 

29 565] 32.0 
29.577] 33.2 
29.603] 57.2) 
29.668) 37.5 
29.623] 38.0) 
29.607) 40.0) 
29.614] 42.1 
29 735] 43.0 
29.712) 43.5 
29 689] 59.5 
29 679) 47.0 
29.734) 50.0 
29.577) 50.5 
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pottiageg v.F, | Att] p HL F.| Att. | Corr. 
Time SN Ines Pe Poa eee Soll rl Aa, 

bh. m. s ' 

6 30 | +9.40) 59.0] 143 0} 158.0] 59.0) 29.639 
7 0 | 10.17] 60.0] 143 5| 157.5] 60.0, 29.424 
7 30 | 10 29) 60.0) 143.5] 158.9] 60.0) 29 539 
8 0] 9.12) 60.3] 144 5} 159.3} 60 5| 29 539 
8 30 | 9.01) 60.3) 148.0] 161.1] 60.3) 29.531 
9 0} 9.46] 60.3] 150.7] 160.0] 60.0, 29 547 
9 30} 9.33/59 7} 150.0] 158.7] 59.5) 29 554 

10 0} 9.37] 59.3) 148.7] 156.5] 58.8, 29.553 
10 30 | 9.48/58 5] 147.5] 155.6] 58.6 29.543 
1L 0| 9.54) 59.2) 149.5] 155.2| 58.6 29.534 
11 30 | 9.36) 59.8) 149.7] 155.1] 59,0) 29.532 
12 0 | 9.48 61.0) 151 3) 153.8) 59.0) 29.541 
12 30 | 10.31) 60.0) 151.8) 153.5] 58 9! 29.511 
13. 0| 10.40) 60.0) 151.3} 154.2) 59.0, 29.532 
13 30 | 9.15) 60.0) 148.5] 156 8] 59.0 29 528 
14 0} 9.23/59.5| 151 2) 158.5] 588 29.519 
14 30] 9.23) 59.8) 155.0] 161.0] 59 0) 29.506 
15° 0] 12.40) 63.2) 146 0} 156.8] 59.5) 29.496 
15 30 | 12.43) 62.0) 150.0) 157.1] 62.0, 29.475 
16 0 | 11.08) 62.0] 150.0] 160.6] 62.0! 29.468 
16 30 | 11.41) 62.0) 151.0] 158.4] 61.0) 29.484 
17 0} 11.46) 62.0) 151.1] 159.0] 60.8 29.464 
17 30 | 11.49] 61.5] 152.8) 160.2] 60.4) 29 455 
18 0 | 11.35] 61 0} 145 9} 160.4] 60.5] 29.448 
18 30} 11.42) 61.0) 145.5] 159.6) 60.0) 29.426 
19 0} 12.49] 60.5) 154.1] 160.5] 60.0) 29.418 
19 30 | 12.09] 61.0) 153 8} 163.2] 59.9) 29.421 
20 0! 13.04] 64.0] 146.0] 161.0] 60.5) 29.357 
20 30 | 13.22) 63 7] 141.8) 159.8] 60.7) 29.364 
21 0} 13.48! 61.5) 152.0] 159 7] 60.7) 29 352 
21 30 | 14.36] 62.0) 155.5) 155.7] 61.3) 29.348 
22 0| 14.33] 625) 141.0) 164.7) 62.0) 29 356 
22 30 | 14.30) 62.7| 138 1) 164.5] 62.4) 29.373 
23 0} 14.31) 66.5] 149.1) 154.5] 62.9) 29.313 
23 30] 14.27] 63.3) 152.3) 154.7) 63.0) 29.317 
Nov. 5, 
24 0| 14.18) 636) 149 0) 155.2) 63.2) 29.317 
0 30} 14.48) 64.0] 148.6) 156.0) 63 6) 29.299 
i: 0 145 4| 157.8) 63 7) 29.315 
1 30 | 14.40) 63.5] 149.5) 159.7] 65.0) 29.337 
150] 13.17) 63.3) 148.5) 161.4] 64.0 
2 0 1311) 63.4] 148.3) 162.7] 63.9) 29.344 
210} 13.02| 63.2! 149.4| 
230 | 12.28) 62.9] 151.4) 161.4) 62.9) 29.357 
3 0 | 12.28} 62.2) 155.5) 161.5) 62.0) 29.358 
3 30} 11.04] 61.3) 149.4) 166.2! 61.4] 29.394 
4 0| 1128) 60.8] 146.0] 168.6] G0 3) 29.398 
4 30 | 10.17] 60.5] 149.0) 165.5] 60.0] 29.408 
5 0|  9.31| 60.5] 148.5) 162.8, 59.0] 29 410 
5 30 | 9.59) 60.0] 145.2) 161.2) 59.5) 29.409 
6 0 | 10.29) 60 0} 143.2) 160.2) 59 5) 29.430 
6 30} 9.08) 60.0) 142 8) 158.8) 59.5) 29 432 
7 0| 9.30) 60.0] 143.5) 160.3) 59.2) 29 319 
7 30} 9.28) 60.0) 142.7) 161.7) 59.0) 29 320 
8 0] 7.46591) 143.1) 164.0) 58 6] 29.480 
8 30 | 7.12) 58.0] 141.9) 164.1| 57.7) 29.479) 
9 0} 6.14) 58.0] 141 2) 165.5) 57 2) 29.500! 
9 30} 5.52) 635] 149.0) 165 1] 61.5/ 29.463 

10 0 4.25| 62 0} 148.2) 166.5] 61.0) 29.436 
10 30 146.2) 163.0] 55 4) 29 522 
11 0} 1.29) 57.0] 160 0| 162.2) 54.5) 29.516 
11 30} 6.07] 57.5] 147.5) 153.7 56.0) 29.540 
12 0!  6.48157.7| 154.0) 157.0 56.9) 29.545 

| 43.0 

Att. 
Th. 

51.0 
50.0 
490 
49.0 
48.3 
48.0) 
47.0 
46.5) 
46.2 
46 0) 
46.0 
46.0) 
46.0 
46.0 
46.0 
462 

Gottingen 

46 0 
46.5 
46.7 
46.6 
46.5 
464 
45.8 

44.5 
437 
42.0 
41.6 
42.0 
42.0) 
42 0) 
42.0 

42.2 
42.5 

44.5) 

43.3 
43.5 
44.0 
44.5 

45.2 

45.5 
45.6) 
46.0) 

46.0 
49.0 
50.0) 
49.0 
47.8) 
46.7 
56.0 
45.0 
45.8 
453 
44.6 
440 
44.0 
45.0 
43.5 
43.0) 

Mean V.F. 
Time. 

h. m. 
12 30 | 48.53 
13 0 8.17 
13 30 9.58 
14 0 9.17 
14 30 | 10.32 
15 0 10.26 
15 30} I1LJL 
16 0 11.42 
16 30 | 12.26 
17 0 12.43 
17 30 | 13.41 
18 0 16.17 
18 30 | 18.04 
19 O| 18.04 
19 30 18.30 
20 0 16.16 
20 30} 15.23 
21 0) 14.20 
21 30 | 14.1) 
22 0} 1505 
22 30 | 14.32 
23 0 14.08) 
23 30 14.52 
Nov. 6. 
24 0} 1436 
0 30 12 45 
1 0| 1240) 
1 30 11.39 
1 50 10.43 
2 0 10.27 
210 10.27 

Nov. 8. 
1 50 6.49 
2:0 6.04 
210 604 
2 30 0.14 
3.0 1.08 
3 30 2.16 
4 0 3.17 
4 30 3.06 
5 0 421 
5 30 5.41 
6 0 5.03 
6 30 6.42 
ie 10 6.40 
7 30 6.40 
8 0 5.4] 
8 30 6.00 
9 0 6.11 
9 30 6.12 

10 0 6.19 

10 30 6.37 
11 0 7.48 
11 30 7.08 
12 0 6.39) 
12 30 7.01 
13.0 7.01 
13 30 6.42) 
14 0 7.00 
14 30 7.40 
15 0 7.38 
15 30 7.43 
16 0 7.43 

Att. 
Tb. 

58.0 
58.0) 
59.0 
61.0 
59.5 
59.1 
59.5 
30.5 
61.3 
61.5 
61.5 
62.0 
62.5 
62.5 
64.2 
64.5 
645 
64.5 
65.0 
65 0 
65.5 
65.0 
65.0 

65.5 
65.0 
65.0 
61.7 
62.0 
62.0 
617 

36.2 
364 
36.6 
37.5 
39.6 
41.5 
44.0 
45.6 
47.5 
48.0 
49.0 
50.0 
51.5 
52 2 
52.4 
52.6 
52.9) 
53.0 
53.0) 

53.7 
54.0 
547 
53.5 
54.0 

54.0 
54.2 
54.3 
54.5 
54.6 
548 
54.6 

Dec. 

| 158.1) 58.4 

8) 164.3 

Corr. Att. H, F, Bar. 
Th. 

156.5) 57.0 
157.1) 58.0 
156.0) 53.0) 29.516 

29.595 
29.639 
29.594 
29.582 
29,595 
29.581 
29.612 
29.569 
29.450 
29.573 
29.560 
29.585 
29.585 
29.583 
29.573 
29.540 
29.565 
29.576 
29.561 

156.2) 
160. 

3 

5 SAAAMINN BLESSSSaS 

166.2) 64.0 
161.2) 64.0 
161.2 
161.0 
159.2 
159.5 
158.7 
160.) 

166.5 29.585 
29.621 
29.628 
29.631 

163.5 
162.6 

162.3) 
163.4 

BSFR 

29.658 
as —_— 

141.9 
140.1 
1444 

wo rg 

30.046 

30.051 
29.948 
30.017 
30.017 

5} 29.983 
29.961 
29.931 
29.855 
29.863 
29.850 
29.638 
29.767 
29.772 
29.771 

29.769 
29.770 

29 805 

29.846 
29.845 
29.865 
29.886 

29.760} ¢ 
29.760) ¢ 

9} 29.804! < 
29 801} < 
29.793} ¢ 

29.815) ¢ 

29.917 

5] 155.2] 57.0 

31.0 

RRREERSEEESS 
NOK AKonnennoos wo Do 
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ALP. | Sore Th: | Dee | H.R. | Atte} Corr. | Ex. 
. m rt ° ° ° ° 16 30 | +7.31) 54.5) 143.5) 152.0] 54.0 29.927 -07) 58.5) 143.5] 151.7] 58.8) 30.578) 33.0 17 ‘0 7.31) 54.1| 143.1] 151.4] 53.8) 29.949 10.30) 60.5) 143.0} 152.8} 60.0] 30.406 33.0 17 30 8.09] 54.0) 147.6] 152.9] 53.5] 29.943) 

18 0 8.26) 54.5] 142.9] 148.6] 53.5) 29.938 9.41) 60.0} 142.5] 154.9] 59.5! 30.453 32.5 18 30 8.30) 55.0) 144.0] 146.8] 54 5] 29,984] 9.17) 58.6] 141.6) 154.3] 59.2) 30.473 32.0 19 0 9.08} 55.8) 142.5] 150.6] 55.3] 29,996 8.40) 57.5] 140.2) 153.9] 57.0] 30.478] 33.0 19 30 9.03} 56.0] 143 8) 152.11 55.5] 30.005 8.14) 55.8) 144.3] 156.7| 56.2 30.483) 34.3 20 0 8.39) 56.0) 143.1) 152.3] 55.5] 30.012 8.00) 55.3) 147 1) 1545 20 30 8.39) 55.8) 148.0) 153.7] 55.8! 30.044] : 8.00) 55.2) 147.7] 154.3] 55.6 30.487] 34.9 ar 0 8.29) 56.1] 144.5) 153.8] 56.0] 30.049 8.00) 55.3] 147.5] 154.7] 55.2) 21 30 8.30) 56.3} 142.2) 153.1] 56.1] 30.103 8.14) 55.0) 145.6) 154 2) 55.0 30.495} 34.5 22 0 8.39) 56.2) 143.2) 154.0] 56.0 30,073] 35. 7.24) 55.0) 144.2) 153.5] 54.0! 30.451 34.5 22 30 8.43] 56.5) 146.8) 154.8] 56.5] 30.115] ; 8.20) 55.5) 143.0) 153.2] 55.0, 30.500) 34.5 23 «0 8.47) 57.1) 141.1) 155.2] 57.0) 30.138 8.25) 56.5} 141.4) 153.1] 55.0. 30.490 34.7 23 30 9.18) 58.4) 140.0) 153.9] 58.3] 30.195 8.29) 55.7] 139.8) 153.6] 55.0! 30.496] 34.6 
8.22/55 7/ 138.9] 154.5] 55.0 30.499] 34.7 24 0 10.10) 59.7} 144.8 152.2] 59.5] 30,149) 8.09) 55.3} 138.0] 153.8 54.7, 30.465} 35.3 0 30 | ° 10.27] 60.5] 146.1] 151.9] 60.0 30.239 8.33) 54.8) 137.3) 153.4] 54.3 30.468] 35.0! T 70 10.09} 60.0} 147.6] 153.6] 60.0} 30.240 7.16) 54.3) 137.3} 152.8) 53.7| 30.400 35.0 1 30 10.31} 58.0) 147.6] 154.0] 58.0) 30.307 7.10) 54.0} 138.3} 151.5 53.5, 30.455] 35.0 2 0 9.16) 58.0) 148.0] 154.7] 58 0] 30,948 7.18) 54.2) 139.0) 152.0 54.0, 30.431] 36.0 210 9.07] 58.0) 147.0) 156.5] 58.0 8.37) 55.0} 139.7) 150.6 54.5 30.422) 34. 2 30 9.48) 58.0) 147.0] 158.5] 57.0] 30.265 8.46) 56.0) 137.9] 150.7 55.5, 30.423) 34.4 is 10 9.36) 56 8] 144.0) 158.9] 56.5] 30.278 8.57| 56.5} 138.5) 150.1 56.2 30.429} 34.7 3 30 9.01) 56.9] 144.9} 158.9] 56.5} 30.295 8.13) 56.5} 139.7) 152.0] 56.2: 30.425) 32.9 4 0 9.01} 57.0) 142.5] 156.5] 56.8] 30,252 8.54) 56.2) 139.2) 151.1] 56.0, 30.430] 31.3 4 30 9.01] 57.5) 155.9] 57.0] 30.249) § 8.45) 55.6] 141.9] 150.6 55.8 30.431 29.5 5 0 9.04) 57.2) 137.2] 157.2] 57.5] 30.308 8.45) 55.5) 140.9) 150.2) 55.2 30.431) 98.6 5 30 9.25] 58.5} 135.9] 157.4] 58.0] 30.308 7.04) 55.3) 140.0] 149.8) 54.8 30.424] 98.3 6 0 9.42) 58.5] 134.7| 157 9| 59.0] 30.310 140.0) 150.0) 54.9 30.403} 28.0 6 30 9.42] 59.5} 135.0] 156.0} 60.0] 30.299 6 31) 54.5) 139.9] 152.2) 53.5 30.419] 97.5 410 9.42 60.5} 134.5] 157.0] 60.0] 30.299 6.23) 53.7| 142.9) 153.5] 52.8 30.425] 97.9 7 30 9.32) 60.7] 134.3] 157.2] 60.5] 30.292 6.23] 53.5] 143.9] 151.6] 52.2 30.422 26.5 8 0 9.24] 60.6) 134.0] 157.8] 60.6] 30.307 6.34] 53.6] 144.1] 149.0] 52.5 30.419] 26.0 8 30 9.20| 60.0] 133.5] 156.9] 59.8] 30.319 6.20) 54.1) 139.8} 151.2) 53.0 30.414] 95.6) 9 0 9.00) 59.0) 137.0] 154.7| 59.0] 30.347 6 39) 54.5) 142.0] 150.1) 53.2 30.419 25.1 9 30 7.32) 58.2] 136.0) 153.8] 58.0] 30.360 

10 0 7.40) 57.5} 134.3) 154 9) 57.0] 30.352 
10 30 7.36) 56.1] 140.5] 153.8) 56.0] 30.371 
11 0 8.00) 56.0) 142.1] 151.1] 55.3) 30.335 
11 30 7.35) 55.5] 143.4] 150.3] 55.0] 30.365] : 
12 0 7.14) 54.7/ 142.4} 152.1] 54.7] 30.848 
12 30 7.51) 54.3) 144.0] 152.1] 53 8] 30.370} : 
13 0 6.43) 54.0) 145.2) 152.2] 53.4] 30.368 
13 30 6.43} 54.7) 145.1| 150.9] 53.2} 30.363 
14 0 6.38) 54.0) 145.5) 150.9] 53.1] 30.347 
14 30 6.34) 53.7) 145 8} 151.8] 53.0] 30.336 
15 0 6.23} 53.5] 148.4] 153.1] 52.8] 30.367 
15 30 6.18) 53.3] 144.2) 151.6] 52.6] 30.367 
16 0 6.23) 53.5) 143.7) 151.4) 52.5] 30.361 
16 30 6.16) 53.4) 144.0] 150.0] 52.4] 30.365 
17 0 6.21) 53.5} 142.6] 150.7| 52.0} 30.381 

| 17 30 6.26) 53.0) 142.5] 149.1] 52.3] 30.451 
3.7| 142.1} 148.7| 53.0) 30.453 

7.05) 55.0) 144.0) 150.2] 53.6 30.395] 95.1 
7.41] 55.8} 144.9] 150.5] 54.8 30.376] 25.1 
7.44) 56.2| 142.0) 150.0/ 55.1 30.380/ 24.9 
7.48} 56.3] 140.0] 150.8] 55.2 30.372) 94.8 8.02} 55.8) 142.0] 152.0/55.0 30.381] 24.7 

.2| 142.0] 151.8] 54.3 30.389] 24.2 

.5| 139.6] 151.6] 53.8 30.379] 24.0 
2) 143.0] 151.4] 53.0. 30.372] 93.8 

.0| 143.0] 150.5] 53.2 30.367] 23.6 

.7| 144.8) 150.6) 53.5, 30.356) 23.6 
8.07 55.0] 145.5] 151.6/ 53.8] 30.357] 23.5 
8.13] 55.0) 145.5] 151.0/54.0, 30.345] 22.7 
8.07] 54.7] 146.8] 149.8153.9| 30.339] 99.7 
8.00| 55.2) 145.9] 150 2153.9] 30.341] 22 9 
8.02) 55.3) 144.8) 149.8/53.9| 30 367| 29.8 
8.00] 55.3) 145.7] 149.3/53.6| 30.310] 29.3)" 

.0| 145.8] 148.5] 53.4) 30.291) 22.3 53.7 
-13) 54.5] 143.1} 149.8) 53.5] 30.451 

19 0 7.26) 55.0 142.0] 149.8) 53.8] 30.468 
‘ 33) 55.0) 141.7) 149.5) 54.0] 30.485 

20 0 7.31) 55.5) 142.7 150.1} 54.2} 30.496 
20 30 8.17 56.0) 142.2| 149.5) 55.0] 30.455 

8 28) 56.6) 143.0] 150.5) 55.3) 30.448 
8.40) 57.3] 142.7] 150.1) 56.0) 30.448 
9.08} 56.8) 143.0] 149.7) 57.0) 30.517 
8.44] 57.5) 144,01 150.8) 58.0/ 30.446 

14 

0 

7.38) 54.5) 146.8) 149.9] 52.7) 30.282] 29.1 
-0) 146.4) 150.7] 51.0] 30.272) 24.8 

6.37) 51.7] 147.8) 150.5) 51.7 
6.37 145.5) 150.5) 51.8) 30.169} 28.0 
6 33) 51.7) 145.1} 152.0) 52.2 
7.11) 51.6) 143 4) 156.5! 54.6) 30.255] 30.5 
7.23} 52.0) 143.4] 156.2) 59.0} 30.259] 33.2 
8.00) 53.0] 140.9] 159.0) 65.0} 30.242] 36.5 
8.02) 54.0) 141.1] 159.0] 66.5] 30.224 
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Gottingen! | Att-| peo. a. | Att | Corr { Bx. [OM] vp | Att. | pec, |i, #.| Ate | Corr. | Ex. Pea kaa ee eo nell ees | Baree Me Hai Cea] DB. eal Dh. |) Bare aan: 

h, m. ° 2 6 h, m. ° ° 
4 30 | +8.46) 56 0} 138.4) 159.7! 65.5) 30.194) 41.0]| 11 0 +8.40) 55.8) 138.9] 157.4] 55.0] 29.339) 36.0 
5 0 9.34) 57.5) 137.5} 162.2) 68 0} 30.164] 42.5|| 12 30 7 32) 55.7) 142:5| 151.0) 55.0] 29.337] 34.0) 
5 30 10.13) 60.0} 155.5} 167.1) 69 0} 30.127] 43.5}| 13 0 7.32| 55.3) 142.5) 151 6) 54.5} 29.307) 33.2) 
6. 0| 10.28] 60.5] 130.0 170.1] 71.0] 30.117] 45.0] 13 30 | 7.41) 55.2) 144.8} 150.5] 54.5} 29.316) 33.2 
6 30 | 11.03] 61.5] 136.5] 166.0] 70.2] 30.033] 45.0]| 14 0 | — 8.00) 55.5} 144 0] 150.2] 54.5] 29.307] 32.9 
7 0| 10.45] 62.0] 136.0] 163.0] 69.0] 30.009] 46.3] 14 39 | 8.13] 56.0) 143.7] 150.1] 54 6) 29.298) 33.0 
7 30 11.18] 63.2} 137.7) 162.0) 68.2) 30.059) 47.6), 15 0 8.19] 55.9} 143 5) 150.2) 54.7| 29.293) 33.2 
8 0] 11.18/63] 158.2) 160.0) 68.4] 30 052! 47.3)| 15 30} 8.17] 55.5) 143.1] 151 0| 54.5} 29.278) 33.1 
8 30 11.19] 63.5} 158 9} 159.3) 67.4] 30.079) 47.2/| 16 0 8.00) 55.5) 143.0) 150.5) 54.2) 29.275) 34.0) 
9 0 | 11.10) 63.5! 158.4) 159.7] 66.5] 30.034] 465|| 16 30 | 8.16] 55.8) 143.1] 150.9] 54.8) 29.277] 34.0 
9 30 11 40} 63.2} 158.9] 159.1) 65 6) 30.055} 45.0]| 17. 0 8.31] 56.6) 143.3) 151.1] 55.5) 29.276) 34.2 

10 0} 10.20] 62.3) 160.1] 161.0] 64.5] 30.007) 44.6|| 17 30 | 9.02] 57.3) 143 8) 152 1] 56.2) 29 266) 35.0 
10 30 8 23) 60.5} 144.0) 159.1) 60.5} 30.013] 40.5]| 18 0 9.36] 58.4) 143.3) 152.7] 57.5) 29 260) 35.0 
i i ae 9.20] 59.6} 142.5] 158 2) 61.2} 30.004] 39 8]} 18 30 9.43] 58.5) 143.8) 152.9] 58.1) 29.259) 36.2 
11 30 9.27] 59.2} 142 9} 157.3) 60.2} 29.996) 37.0]] 19 0 10.01] 59 2) 140.8) 154 7] 58.5) 20 256] 36.2 
12 0|  9.20/58.5| 144.0] 155.3] 59.2] 29 981| 36 3)/ 19 30 | 10.00/58 2! 141.8) 153.8) 58.5] 29.255) 36.8 
12 30 9.59] 59 0) 145.3} 153.7) 57.3) 29.951] 34.8]| 20 0 9.34] 59.0| 142.8] 153.4] 58.3) 29.247) 36.5 
13 0 9.56) 58 0) 146.3] 154.1] 57.0) 30.135] 34.5]| 20 30 9.20) 58.6) 143.0) 153.1) 58.2) 29 249) 36.8 
13 30 9.47| 58.0) 145.7) 153 4] 57 2) 30.055] 34.4]| 21 0 9.20) 58.5) 144.7) 153.3) 58.0) 29.240) 36.8 
14 0 8.29] 57.5) 146.0} 153.7] 57.0] 30.133] 34 2)| 21 30 9.32] 58.9} 144.0) 152.8) 58.5) 29.242) 36.8) 
14 30 8.26] 57.5) 146.8) 154.1) 56.6] 29.854] 34.2)} 22 0 9.41] 59.2) 144.4) 152.5] 58 5) 29.241) 36.8 
15 0 8.15] 57 2) 146.1) 153.7] 56.6] 29.827) 33.6)| 22 30 9.37| 59.2) 143.6) 152 6] 58.5) 29.243) 37.0 
15 30 8.20] 56.5] 145.0} 152.8] 56.5} 29.886] 31.6|} 23 0 9.45] 59.4) 145.0) 152.0) 58.3} 29.249) 36.5 
16 0 8.33] 56.5] 143.3) 147.2) 56.8] 29.885] 30.6|/ 23 30 10.05} 59.6| 144.4) 152.5) 58.5) 29.254 37.0 
16 30 8.31) 56.6] 143.2) 153.4] 56.8] 29 871) 30.4|/Nov.13 
176. 10) 8.31) 56.3) 143.7) 154.4] 56.2) 29.872) 30.2)| 24 0 10.00) 59.6) 146.0) 152.2) 58.6) 29 259) 36.0 
17 30 8.19] 56.0} 143 0) 154.4] 55.8) 29.858) 30.2)| 0 30 10.02} 59.2) 146.6) 152.8) 58.2) 29.272) 35.5 
18 0 8.14) 55.5] 144.3) 154.2) 55.3] 20.857] 30.1/| 1 0 9.15} 58.5) 144.7) 156.7) 57.2) 29.282) 36.0 
18 30 8.09} 55.0) 139.4) 153.5] 54.9) 29.845] 29.7/| 1 80 8.36] 57.6] 147.0) 156.5) 57.0) 29.281) 37.0 
19 0 8.24] 55.0) 128.0} 153.5) 54.5} 29 773] 29.0] 1 50 8.27] 56 7) 147.1) 156.0) 56.6 
19 30 9.14] 54.5} 136.0} 153.3] 54 2/29. 81¢1 30.0/}22 0 8.27| 56.7| 147.0) 155.1) 56.6) 29.289) 38.0 
20 0 9.14) 54.8] 141.7} 152.4) 54.0) 29.745) 30 0)| €2 10 8.25] 56.3] 148.1) 154.8) 56.6 
20 30 | 9.06) 55.0] 143.8) 152.9] 54.5] 29.747| 29.6||Nov.15. 
21): 0 9.08] 55.0] 146.7] 151.7] 54.5} 29.791] 30.2/|} 2 O 2.62) 43.1) 144 9} 143.8) 42.0) 29.255) 38.9 
21 30 9.05] 55.5] 146 8} 151.2) 55.0) 29.779] 30.3)} 2 30 3.35] 44.0} 144.7) 143.6) 42.5) 29 245) 39.9 
22 0| 9.15) 56.2) 147.4] 151.6] 55.8) 29.777/ 30 7|] 3 5 | 4.33] 46.0] 142.8) 144.1] 44.9] 29.244] 39.2 
92 30 | 9.15/56.5] 141.1] 153.1) 56.0) 29.701] 31.0)} 3 30 | 5.20) 48.1] 141.3] 145.1] 47.3] 29.236) 41.6 
23 0 9,19] 57.0] 140.2] 153.6] 57.0/ 29.749] 31.0|| 4 0 6.15] 49.9) 140.2) 146.1) 51.0) 29.225) 42.2 
23 30 10.49) 57.5] 141.7] 153.4) 57.5) 29.652) 31.0]| 4 30 7.00; 51.5} 139.0} 148.9] 54.0) 29.222) 43.0 
Nov. 12 5 0 | — 7.28|53.0| 138.1] 151.0] 57.0] 29.216] 45.0 
24 0 9.20) 57.5] 143 5} 151.8) 57.5] 29.707] 32.0)| 5 30 8.15) 54.5) 137.7) 152.0) 59.0) 29.162) 45.0) 
0 30 9.20] 57.0) 141.2] 152.3) 57.0) 29.743] 32.0) 6 0 8.28] 55.5| 137.3) 152.2) 59.0] 29.162] 44.8) 
ib’ i} 9.03) 56.5) 145.4] 152.9) 56.3] 29.709] 33.0)} 6 30 8.33} 56.0} 138.1] 147.2! 58.5) 29.200] 45.5 
1 30 8.32] 56.0] 146.3] 155.7] 56.0) 29.700] 34.8|| 7 0 8.25] 56.0) 139.2) 131.8) 57.9) 29.182) 44.8 
150 |  8.32|57.0| 147.0] 153.6] 56.0 7 30| 8.33] 56.2] 140.5] 150.9] 57.5] 29.176] 44.1 
2 0 8.32) 57.0| 147.7| 154.2) 56.0} 29.669] 36.0/) 8 0 8.44] 57.7| 146.3) 150.4) 57.7| 29.172) 44.5 
2 10 8.31] 56.0) 145.0) 154.2) 55.9) 8 30 9.22) 57.6] 141.8) 150.5] 58.4) 29.170 43.8 
2 30 8.40] 56.0) 146 5] 154.3) 56.0] 29.518) 37.0)| 9 O 9.36] 58.4] 142.0} 150.6) 58.9} 29.188) 42.4 
3.0 8.47| 56.6) 148.0] 155.0) 56.5) 29.642] 39.0)| 9 30 9.36] 58.5} 141.5] 151.4) 59.0) 29.156) 41.6 
3 30 9.13] 57.4] 145.1) 156.5) 57.2) 29.632] 39.2) 10 0 9.36] 59.0} 142.1) 151.7| 59.0) 29.175) 41.8 
4 0 9.15] 57.8) 141.2] 158 4) 57.8) 29.597] 38.7|] 10 30 9.27) 58.2) 141.6] 152.1) 59.0) 29.185) 39.8) 
4 30 9.16] 57.9] 143.9] 158.3) 58.0} 29.534] 38.5]! 11 0 9,27] 58.0] 141.6) 153.5] 58.3) 29.201) 38.8 
5 0 9.11) 57.3] 142.1) 156.1) 57.5] 29.556) 37.5|| 11 30 9.27| 58.0) 142.3] 153 0) 58.1) 29.193) 38.0) 
5 30 9.09] 57.3} 141.2] 155.5] 57.2] 29,529] 36.5]| 12 0 9.27] 57.5) 141.5] 152.5) 57 8) 29.185) 38.6 
6 0 9.19) 57.7} 140.1] 154.8) 57.0] 29.514] 35.7|| 12 30 9.14] 57.5} 141.2) 152.7) 57.5) 29.189) 38.0 
6 30 9,18) 58.0} 139.0] 155.5) 57.5) 29.545] 36.3|| 13 0 9,23] 57 5) 145.0) 154 1] 57.0} 29.193) 38.0 
fl 9.18) 58.5] 138.0) 156.2) 58.0) 29.463] 35.0}| 13 30 9.17| 57.7| 149.9] 156.9] 57.0} 29.197] 38.5 
7 30 9.24) 58.5] 139.5) 155.7] 58.0! 29.430) 35.5]| 14 0 9.48} 57.3} 145.5) 154.8) 56.9] 29 212) 38.0 
8 30 | 8.32) 58.0] 140.0] 156.0) 57.0] 29.456] 37.0]| 14 30 | 9.02) 57.5] 142.1] 154.0) 56 6] 29.161) 37.7 
9 0 9.33] 57 5] 139.5] 155.0) 57.0} 29.326] 38.0]] 15 0 9.05} 57.2) 141.0) 153.2) 56.4) 29.205) 37.9) 
9 30 8.13) 57.0} 138.3] 154.5) 56 &) 29.328] 36.8)] 15 30 9 13] 56.8) 144.3) 148.1] 56 3} 29.205) 37.3 

10 0 8.39] 56.5) 139.0] 155.0) 56.0) 29.324) 36.0// 16 0 9.12} 56.7} 140.1) 151.9) 56.0] 29.207) 36.6 

10 30 8.40) 56.0! 140.0! 155.0! 55.3) 29.364] 37.0/| 16 30 9.03] 56.5| 145.7! 153.5] 55.5] 29.202] 36.0 
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Gottingen 
Mean V. F. 
Time. 

Nov.17 
bh. m, 
24 0 | 18.42 
0 30 8.45 
10 8.30 
1 30 8.23 
1 50 8.23 
2 70 8.24 

2210] 825 
2 30 8.25 
3 0 8.25 
3 30 8.42 
4 0 9.00 
4 30 8.48 
5 0 8.43 
5 30 8.39 
6 10 8.44 
6 30 9.09 
¢A0 9.18 
7 30 9.18 
8 0 919 
8 30 9.12 
9 0 9.11 
9 30 8.46 

10 0 8.08 
10 30 8.03 
ll 0 7.32 
11 30 7.32 
12 0 7.43 
12 30 8.46 
13:0 8.56 
13 30 8.34 
14 0 8.34 
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15 30 8.43 
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ba 7.27 
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20 0 TAS 
20 30 7.13 
21 o 7.18 
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22 30 7.45 
23 0 9.05) 
23 30 9.23) 
Nov.18. 
24 0 9.27 
0 30 9.29 
10 8.21 
1 30 8.31 
1 50 8.04 
2 0 8.01 
2 10 8.02) 
2 30 7.49 
3.0 8.26) 

9.12 
9.39 
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Th. 

Dec. BOE, 
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150.0 
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150.0 
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152.0 
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149.3 
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149.0 
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146 6 
146.8 
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147.2 
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148.0 
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145.4 
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148.0 
148.1 
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148.0 
147.1 
148.0 
148.0 
148.3 
148.9 

149.0 
144.5 
149.0 
149.4 
150.1 
150.7 
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149.8 
1493 
150.0 
152.2 

Att. 
Th. 

55.0 
54.7 
53.8 
52.8 
52.0 
52.0 
52.0) 
52.0 
52.0 
52.5 
53.0 
54.0 
54.0 
53.0 
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51.5 
51.4 
52.0 
52.5 
53.3 

53.5 
54.0 
53.8 
53.2 
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52.6) 
52.6 
53.2 
55.0 
57.0 
59.2 
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Bar. 

29.422 
29.535 
29.531 
29.544 

29.543 

29.400 
29.544 
29.535 
29 531 
29.531 
29.525) 
29.512) ¢ 
29.507 
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29.513 
29.513 
29.414 
29.435 
29.427 
29.502 
29.475 
29.470 
29.467 

29.584 
29.585 
29.612 

29.610 

29.639 
29.622 
29.615 
29.595 
29.650 
29.538 
29.660 
29.657 
29.689 
29.675 
29.674 
29.679 
29.702 
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29 663 
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Gottingen, Gottingen 
Mena | V.F. | Atte] Dec. | x. F.| Att | Corr. | Att. “Mean | vor. | Att'| Dec. | H. F. 
incl Th. Th.| Bar. | Th. nina; Th. 

Aut. | Corr. 
Th.| Bar. 

h. m. 5 a = h, m. 5 A 
4 30 |+10.20) 58.3} 140.0} 153.7/ 62.2) 29.679) 34.0)| 12 30 | 4+6.04) 56.1) 146.6 161.6) 56.0) 29.898 
5 0} 10.28) 58.8) 139.2) 156.0) 64.3) 29.666) 34.8) 13 0 6.22) 57.0} 171.4) 175.1] 56.5) 29.906 
5 30} 10.24) 59.0} 137.4] 155.0) 65.0} 29.659) 35.6) 13 30 8.49] 58.0} 159.6) 168.4) 57.5) 29.915 
6 0 | 10.33) 60.0) 136.0) 154 2) 66.0) 29.663) 36.0) 14 0 7.17) 58.0} 163.5) 163.5) 57.7) 29.931 
6 30 | 11 44) 61.0) 132.8) 155.8) 66.5) 29.666) 36.2|| 14 30 7.49) 58.2) 151.7) 159.0) 57.8) 29.895 
7 O| 11.59) 61.5) 133.0] 157.8) 66.0) 29.670) 37.0} 15 0 8.05] 58.6] 146.3) 160.0) 58.1) 29.880 
7 30 | 11.00) 61.5) 133.0) 157.6) 65.0) 29.675) 37.0)) 15 30 9.49) 58.5} 147.0) 162.3) 58.5) 29.865 
8 0 10.09) 61.0} 128.9} 155.8) 63.8) 29.675) 37.2|| 16 0 8.35] 58.8] 145.3) 161.5] 58.5) 29.862 
8 30 9.48) 60.5} 123.8] 158.7) 62.8] 29.678) 36 5|| 16 30 | 11.19) 59.0] 139.3) 160.2) 58.5) 29.876 
9°40 9,49} 59.5} 138.5] 158.8) 61.4) 29.693) 35.3] 17 0 11.24) 59.6} 151.2) 173.2) 58.9) 29.862 
9 30 8.07] 58.0} 133.0} 159.0] 59.8) 29.701] 34.3]| 17 30 | 12.00) 60.0) 168.5) 144.6] 59.0) 29.866 

10 0 | vibrating 131.7} 158 9} 58.2) 29.719} 33.0|| 18 0 | 18.48) 60.5} 118.0) 167.5) 59.4) 29.834 
10 30 5.22) 56.5) 126.0) 156.7) 57.0) 29.732) 31.5)! 18 30 17.24} 60.0} 144.0) 160.5) 59.1) 29.862 
ll 0 5.18) 56.0} 125.0} 159.2) 56.5) 29.752) 31.0] 19 0 | 11.39) 59.0) 141.5) 157.5) 58.5) 29.847 
11 30 9.32) 55.5] 168.2) 158 0) 56.0) 29.753) 30.0] 19 30 10.19) 58.5] 146.2} 160.9) 57.9) 29.838 
12 0 | —1.25) 54.2) 147.0) 161.5) 54.8) 29.755) 29.7/| 20 0} 10.11) 58.0) 145.5) 162.2) 57.0) 29.826 
12 30 3.48) 54 0| 141.0} 159.9) 54.6) 29.752) 29.7|| 20 30 | 12.13) 57.5) 132.3) 165.1) 56.6) 29.823 
13 0 3.39] 55.0} 151.5|disurba 29.753) 29.0]| 21 0 | 12.41) 57.2) 129.0) 158.3) 56.8) 29.799 
13 30 | +-8.15| 56.0) 120.0) 167.5) 55.0) 29.745) 29.0|| 21 30 | 12.07) 57.5) 136.7) 161.4) 57.0) 29.804 
14 0 0.00) 54.0) 137.0} 166.4) 55.0) 29.631) 28.5) 22 0 13.03) 58.2) 127.1) 156.7) 57.8) 29.790 
14 30 0.32) 55.5] 142.6] 168.0] 54.5) 29.786] 28.5]; 22 30 15.30/'58.7| 121.0} 153.0) 58.5] 29.787 
15 0 | —0.12) 56.0} 152.9] 166.1) 55.3) 29.802) 28.3] 23 0 | 15.05) 59.4) 115.7) 160.4) 59.1) 29.785 
15 30 | +3.25] 56.5} 150.5) 174.6| 56.0) 29.805) 28.0)| 25 30 | 16.08) 59.9] 110.1] 160.6) 59.6) 29.789 
16 (fF | vibrating) Gistirbid idistirb’d 29.823) 27 5]/Noyv.20. 
16 30 | 20.00) 56.0 29.662) 27.0)| 24 0 | 16.08) 60.2) 127.2) 159.1) 59.8) 29.784 
17.0} 13.12)56.0 29.657) 26.3)) 0 30 13.11] 60.0) 146.8) 154.0) 59.8) 29.786 
17 30 | 12.30) 56.0) 155.4) 178.5) 55.2) 29.807| 27.0), 1 0} 11.11) 60.0/ 142.0) 153.5) 59.4) 29.802 
18 0 9,06) 56.0] 155.0) 174.0) 55.8) 29.810) 26.2)| 1 30 | 10.11) 59.0) 137.2) 157.7) 59.3) 29.805 
18 30 | 21.27) 56.5 29.829) 26.0]}€ 1 50 | 10.03) 58.6) 133.7) 165.0) 59.2 
19 0 | 19.16) 56.5) 122.6) 161.4) 55.4) 29.850) 25.3||¢2 0} 10.10) 58.6) 132.4) 165.8) 59.0) 29.801 
19 30 | 19.16) 56 7| 134.6) 192.0] 55.4) 29.841) 25.0)/€2 10 | 10.11) 58.6) 129.7) 168.9) 59.0 
20 0] 18.40) 56 0} 152.0) 184.6) 55.4) 29 839) 25.0||Nov.22. 
20 30 | 18.40) 56.1) 151.6) 172.6) 55.4) 29.846} 25.0] (1 50 | —0.42) 35.5) 143.9) = 
21 0 18,07) 56.1) 166.7| 173.5) 55.4) 29.858) 25.5||22 0 0.49} 35.5) 143.5) 5 29.933 
21 30 | 12.24) 56.0} 161.9) 167.3) 55.0) 29.870) 25.1) €2 10 1.06) 35.6] 142.2) 5 & 
22 0 9.03) 55.7) 153.0) 163.0) 54.6) 29.867) 25.0)| 2 30 1.12} 36.0] 139.5) 8 ¢ 29.905 
22 30 9.38) 55.6] 148.9) 159.2) 54.4) 29.868) 24.5)) 3 0 0.33} 37.0} 136.0 = S 29.900 
23 0 9.45) 55 5) 147.6) 156.6, 54.4) 29.867| 24.0), 3 30 0.13} 38.5) 133.0) 4 o 29 885 
23 30 | 10.06) 55.2) 144.3) 156.5) 54.0) 29.878) 23.2)| 4 0 | 41.45) 40.5) 132.5) § = 29.906 
Nov.19 4 30 2.15} 42.7) 131.5] &. 3, 29 874 
24 0 9.33) 54.6] 126.0) 156.2) 53.8) 29.892) 23.4/) 5 0 3.05] 44 5| 131 5| & § 29.862 
0 30} 10.38] 54.0) 138.0) 154.0) 53.0) 29.904) 23.3]| 5 30 3.36] 46.2) 132.5 = = 29.844 
1 0 8.45) 53.4) 148.2) 153.2) 52.5) 29.906) 24.0)! 6 0 4.45) 47.5] 131.5) == 29.826 
1 30 8.11) 53.0) 145.0) 154.8) 52.0) 29.936) 25.6]| 6 30 4 07| 48.5} 130.0 Se 29.756 
1 50 8.07) 53.1) 146.0) 157.5) 52.2 io!) 4.37) 49.7| 132.0) 3 3 29.773 
2 0 7.49| 53.3) 143.7) 154.2) 52.2) 29.936) 27.4|| 7 30 5.07| 51.0} 133.0 =e 29.749 
210 7.49) 53.6) 144.0) 154.8) 53.0 8 0 6.04) 52.0] 135.0) 5 = 29.725 
2 30 8.25] 54.0} 143.0) 156.0) 54.5) 29.943) 30.0)} 8 30 5.09] 52 5) 134.0] 93 29.715 
3.0 8.44) 55.0) 139.0} 158.5) 56.0) 29.910) 34.0|| 9 0 6.43} 52.8) 135.2 29.644 
3 30 8.35] 56.0) 137.0) 160.0) 56.0) 29.907) 37.0}| 9 30 6.01| 53.4) 135.6 29.675 
4 0 8.35) 57.0} 135.0) 157.0) 57.5] 29.907] 38.0)| 10 0 6.32) 54.4] 137.0 29.610 
5 30 9.43} 58.0} 135.0) 157.2) 57.0| 29.902) 39.0)} 10 30 7.17) 59.8} 139.7 29.643 
6 0 9.40) 60.0} 134.0) 159.0) 54.0) 29 937) 38.0)| 11 0 8.49] 57.0) 140.9 29.613 
6 30 9,12) 58.6] 134.7] 159.1) 58.8] 29.935] 38.8]/ 11 30 8.15] 57.5] 142.9 29.599 
7 0 9.97) 58.3} 136.2) 157.3) 58.4| 29.936) 38.8)) 12 0 7.26) 59.0 143.0 29.586 
7 30 9.01) 58.3} 138.6) 155.6) 58.4) 29.924) 38.8)| 12 30 6.16} 60.0) 142.8 29.574 
8 30 8.33] 58.0) 139.6) 156.4] 58,0/ 29.930) 38.2)| 13 0 10.41) 60.5} 142.3 29.578 
9 30 7.28) 56.6] 140.0) 157.4) 56.6] 29.912) 36.0)) 13 30 | 1053) 61.0) 142.5 29.560 

10 9 7.20) 56.5) 139.8) 157.5) 56.2/ 29.911] 36.2) 14 0 | 10.14) 61.8) 142.5 29.594 
10 30 6.01) 56.0) 140.4) 158.8] 55.9] 29.909) 36.1|| 14 30 | 10.32] 62.0) 142.0 29.527 
11 0 6.31) 55.7} 138.4] 159.5] 55.5) 29.881) 36.0) 15 0 | 10.15] 62.5) 141.6 29.506: 
11 30 6.13) 56.6} 137.0) 158.3) 55.4| 29.887] 37.0)| 15 30 11.08} 62.8) 141.8) ° 29.503} 57. 
12 0 A -7| 140.8) 160.0) 55.6) 29.891) 39.1)) 16 0 11.06) 63.0) 141.2 29.484! 56.4 
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Gottipeary ; Ate || care nexe||ostimgen Att. Att.| Corr. 
Mean | VF. | ‘Tp: | Deo. H.R.) ory | Sar’ | th, || Mean | V-F. | fii] Dee. | Hv.) Ath) Corr. | Bx. 

h. m. a a h. m. a 

16 30 |411.37) 63.0) 146.7 29.471) 55.7|) 22 30 | +9.23) 57.0] 138.5 29.790) 33.5 
17 0} 11.44) 62.5) 145.8 29.459] 55.5|| 23 0 9.20) 57.5] 139.0 29.802) 32.0 
17 30 10.49} 62.5] 143.0 29.458) 55.3]| 23 30 9.20) 57.0) 138.5 29.808} 32.0 
18 0 10.11} 62.4] 145.1 29.484) 55.5||Nov.24. 
18 30 10.11) 61.0} 139.7 29.415) 56.0]; 24 0 9.05 57.0) 144.0 29.821) 31.0 
19 0 10.19} 62.0} 140.5 29.414| 56.0]} 0 30 9.29) 56.5] 145.0 29.824] 31.5 
19 30 10.19} 62.0} 143.0 29.434| 57.0] 1 0 9.29) 55.5) 144.4 29.8314 32.3 
20 0| 10.14) 62.5] 145.2 29.445] 56.6]| 1 30 8.48) 54.0} 140.0, 29,863] 33.0) 
20 30 10.14} 62.7| 143.2 29.459) 56.0|| ¢ 1 50 7,28) 53.6] 135.7 29.858} 35.0 
a) 10.27] 63.0] 141.5 29.447) 52.0)|22 0 7 28) 53.5] 136.2 29.860) 35.8 
21 30 10.17) 63.0) 142.0 29.468) 51.0) €2 10 7.23) 53.4) 136.9 29.864) 36.6) 
22 0 10.17) 63.4) 143.2 29.489) 52.0)} 2 30 7.13) 53.0} 138.2) 29.874] 38 
22 30 10.29} 63.2) 144.0 29.501} 52.0) 3 0 7.24 53.5] 139.0 29.810) 40. 
23 0 10.32) 63.0) 142.7 29.505] 51.0)} 3 30 8.07 54.0) 137.0 29.808) 42. 
23 30 10.10} 63.0} 140.0 29.494| 49.5/) 4 0 8.28 55.0) 137.0 29.768} 42. 
Noy. 23. 4 30 9.44] 56.0) 137.0 29.787) 42. 
24 0 10.33) 62.5} 142.0, 29,546) 47.0|| 5 0 9.03) 57.0] 136.7) 29.783) 43.0 
0 30 10.45) 62.3) 141.4 29.559] 47.0)| 5 30 9.05, 57.0} 136.0 29.845) 45.5 
0) 9,27) 61.0) 141.4 29.562) 47.0) 6 0 9.01) 58.0 135.0) 29.843) 46.0 
1 30 9.10) 60.5} 143.0 29.584) 47.1|| 6 30 9.01 57.0) 136.0 29.859) 45.5 
1 50 9.04} 60.0) 145.1 29.617| 47.0)/| 7 0 9.08) 58.0] 137.0 29.838) 45.5 
2 0 9.04) 59.7) 144.1 29.619) 47.5|| 7 30 9.06 58.0) 138.0 29.840) 45.0 
210 9.00} 59.6) 143.7 29.624) 47.5|| 8 0 9.04 58.0) 138.9 29.871) 44.5 
2 30 9.49] 59.5} 142.6 29.635) 47.7|| 8 30 9.01) 57.8) 139.6 29.885) 44.3 
3 0] 9.41/59.5] 142.4 99.639 48.0) 9 0} 9.40) 57.3] 139.7 29.830) 44.2 
3 30 9.39} 59.2) 140.0 29.651) 49.0] 9 30 8.15) 56.7} 139.5 29.858) 41.6 
44.0 9.00} 60.0) 139.2 29.640) 50.0)| 10 0 8.04) 56.0) 140.1 29.866) 40.0 
4 30 9.39] 61.5) 138.0 29,628] 50.5)) 10 30 8.11] 55.5) 140.7 29.868) 38.4 
5 0 11.23} 63.0] 136.2 29,608] 50.5)) 11 0 8.00] 55.5) 141.5 29.870) 36.0 
5 30 1) .02| 64.5] 135.0 29.641) 51.5)| 11 30 8.05) 55.0) 143.0 29.859) 36.0 
6720 11.01) 65.3) 134.2 29.611} 51.0)/| 12 0 7.45) 54.7| 143.5 29.939) 35.1 
6 30 11.03) 66.0} 133.8 29.644) 50.5)| 12 30 7.30) 54.2) 143.0 29.941] 35.2 
14 8) 11.08} 66.7) 138.2 29.630] 50.0|| 13 0 7.23} 53.5) 144.0 29.952) 34.5 
7 30 11.27] 67.0) 137.0 29.671] 49.5)| 13 30 7.05) 53.5] 146.4 29.956] 34.4 
8 0 11.27) 67.0) 137.0 29.666] 48.5|| 14 0 7.35) 53.0) 149.6 22.964) 34.3 
8 30 11.34) 66.5} 137.0 29.675] 47.8}| 14 30 7.24) 53.0) 149.0 29.978) 34.1 
9 0 11.45) 65.4} 136.7 29.669} 47.0)| 15 0 7.13] 53.0) 144.0 29.958) 34.0 
9 30 11.28) 65.0) 137.7 29.662) 45.8)| 15 30 7.10) 52.8) 144.0 29.976) 32.7 

10 0 10.38) 63.5} 138.7 29.692) 442)| 16 0 7.06) 52.5) 143.0 29.968} 31.8 
10 30 10.22} 63.2) 141.2 29.700) 41.5) 16 30 7.05) 51.8) 144.0 29.961) 31.3 
ll 0 10.17} 61.0) 143.5 29.689) 41.2)| 17 0 7.43] 51.6) 144.0 29.977| 31.0 
11 30 10.46} 60.6) 143.8 29.689} 41.6|| 17 30 7.39] 51.4] 145.0 29.977) 30.2 
12510 10.39} 60 5} 144.3 29.704} 39.6)| 18 0 7.41) 51.2! 141.0 29.980) 30.2) 
12 30 10.39} 61.5] 143.9 29.730] 39.5|| 18 30 7.48} 50.9) 1427 29.974) 29.8 
13 0 9.13] 60.0) 144.1 29.731] 39.0|| 19 0 7.19) 51.2) 146.2) 29.974! 30.0 
13 30 9.13} 60.0) 144.0 29.732! 39.0|| 19 30 7.42) 51.2) 1441 30.001} 30.2) 
14 0 9.13} 60.0) 143.5 29.727) 39.5|| 20 0 7.33| 50.8) 1431 29.983) 30.0 
14 30 9.13) 60.0) 143.2 29.738) 39.6|| 20 30 6.16) 50.6) 144.2 29.981] 30.2 
AD. 0) 9.13} 60.0] 142.3 29.742) 39.5|| 21 0 6.09) 50.4) 144.0 29.985) 29 0 
15 30 9.18} 60.0} 142.2 29.730) 38.5)| 21 30 6 46] 51 1) 144.4 30.033) 29.2 
16 0 10.32) 60.0) 142.6 29.737) 39 5|| 22 0 6.14] 50.4) 146.2) 30.034} 29.7 
16 30 10.42} 61.0} 142.0 29.731) 38.0)| 22 30 6.25] 50.5) 145.0 30.034) 29.3 
17 0 10.37) 60.5) 141.7 29.755] 36.5)| 23 0 6.15} 50.5} 146.6) 30 046} 28.8 
17.30 10.49) 59.4| 141.7 29.755] 36.2|| 23 30 6.13} 50.0} 144.6 30.046) 28.2 
18 0 10.27) 60.5) 141.1 29.748) 34.8|| Nov.25. 

18 30 10.33} 60.2/ 142.3 29.748) 34.0|| 24 0 6.46) 49.4| 146.7 30.030) 29 
19 0 10.27} 59.5) 143.0 29.747) 33.0], 0 30 5.30] 48.9] 145.0 30.063) 30 
19 30 9.15] 57.6) 143.0 29.755] 32.5]/ 1 0 5.05} 47.8) 144.1 30.050} 31. 
20 0 9.39} 58.5} 143 0 29.768} 33.0)| 1 30 5.18] 48.0} 145.0 30.046) 32. 
20 30 9.48} 57.5) 142.2 29.766} 33.0) ¢ 2 0 5.39} 49.0) 145.1 
2) a8 9.40] 58.0) 143.5 29.752) 33.0 {5 10 5.46] 49.5} 145.0) 30.102) 34. 
21 30 9.37} 59.0) 143.0 29.751| 33.0]| 2 30 6.32] 50.7) 144.5 30.027] 34. 
22 0 9.41] 57.5) 144.5 29.768] 33.01 3 0 7.33! 52.21 144.0 30.011} 36. 
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oniuEeD Att. Att. | Corr. | Ex. Gouhingen Att. Att.| Corr. | Ex. 
Resa TED any, | Bee ARS one, | as, ath. IP ee ey eee | OR aot ar, 

h. m. nm a h, m. 5 - 

3 30 | +8.04) 53.4] 144.0 30.037) 38.8] 10 0 | 48.03) 57.2) 141.1 29,480) 31.5 
4 0 8.20) 54.2) 140.7 30.022) 40.3 Term) day) omit/ted. 
4 30 8.28) 54.8) 139.8 30.005} 41.4||Nov.29 ns 
nH) 8.00) 56 0} 139.0 29 982] 43.1]|¢ 2 O | —2.02) 30.5] 143 8) 137.2) 29 2 
5 30 9.37| 57.5) 137.0 29.954| 44.4 $5 10 2.00) 30.5) 144.1] 137 7| 29.0) 29.987) 22.4 
6 0 10.00) 58.8) 136.0 29.944] 43.6]| 3 30 1.20) 31.0} 142.5} 135.9] 29.5) 29.944 21.8 
6 80 10.00) 58.0) 136.0 29.923] 43 2|| 4 0 1.33 - | 141.7) 136 7) 30.0) 29.945) 21.0 
a a0 9.35) 59.0) 137.0 29.903] 42.1|| 4 30 1,10) 32.8) 140.9) 136.6) 31 0) 29.906) 20.8) 
7 30 9.35] 59.2) 138.0 29.885] 41.5|| 5 0 | 40.07] 34.7| 140.0) 137 5) 34.5) 29.893) 21.0 
8 0 9.43) 58.7) 138.0 29.894) 40.5|| 5 30 1.05] 36.7] 139.7| 138.3) 36.5) 29.880) 21.2 
8 30 | 10.02) 60.0) 139.3 29,889) 400|| 6 0 1.32) 38 5} 139.2) 138.1} 38,5) 29.867) 21.4 
9 0 9.38) 59.6) 140.3 29.876) 40.2)| 6 30 2.32) 40.8) 139.2) 139.2) 41.0} 29.895) 21.0 
9 30 9.40) 59.0) 141.2 29,871] 39.5|| 7 0 2.46] 43.0) 139.0} 140.6) 43.0) 29.841) 22.8 

10 0 9.32) 59 2) 143.0 29.885) 39.2|| 7 30 4.32) 44.5) 140.0) 142.0) 44 8) 29.785) 23.0 
10 30 9.28] 58 5] 143.0 29.876] 38.5|} 8 0 5.11| 46.0) 140.5] 142.8) 46.0) 29.787] 23.0 
ll 0 9.19} 59.0) 143.0 29.808] 37.7|| 8 30 5,22! 47.0| 140.2) 143.1) 46.5) 29 803) 23.0 
11 30 9.29) 59.0) 147.0 29.806] 36 3]| 9 0 5.19) 47.0) 140.5} 143.8) 47.0) 29.518) 22 8 
12 0 9.34) 60.0) 144.0 29.841] 34.2)) 9 30 5.04) 46.3) 141.3) 144.5) 46.0) 20 800, 22.2 
12 30 9.09) 58.7) 142.6 29.798) 33.0|| 10 0 4.42) 46 3) 143.0 29.791) 22 0 
13 0 9.02) 58.2] 142.9 29.798] 33.0|| 10 30 5.05] 46.6| 142.8) 143.8) 46.0) 29.802) 21.8 
13 30 8 40) 58.0) 143.0 29.861] 33.0)| 11 0 142 8) 143.8) 46.0) 29 789 20.5 
14 0 8.42) 58.0) 142.8 29.850) 33.0)| 11 30 5.42] 47.3} 142.9) 143.7) 46.3) 29.789) 218 
14 30 8.36) 57.6) 143.0 29.844] 32.5|| 12 0 5.29) 47.0| 143.0) 144 0) 47.0 29.785) 22.0 

15 0 8.37| 57.7| 143.0 29.792) 32.8]/ 12 30 5.29! 47.0) 143.0) 144.0) 47.0) 29.777, 22.0 
15 30 9.06) 57.7| 142.7 29.768} 32.2)| 13 0 5.05] 46.8) 142.7] 144.5] 47,0] 29.801) 21.0 
16 0 9.06] 57.6; 143.0 29 810} 32.5]| 13 30 5.04] 46 5) 142 0) 144.0) 47.0) 29.778) 21.0 
16 30 8.49) 57.5) 1425 29.745] 32.5|| 14 0 4.45} 46.0) 142 7| 144.5) 47.0 29.773) 22.0 
¥7-.0 9.16) 57.7| 142.6 29.732) 31.8)| 16 30 3.29] 43.5) 143.0) 144.8) 42 0) 29.858) 24.0 

17 30 9.16) 60.0) 142.9 : 29.736] 33.2|| 17 0 3.09} 43.0} 143.1) 143.0) 41.3) 29.854) 23.8) 
18 0 9.35) 59.1) 142.5 29.730] 33.6]| 17 30 3.18] 43 2] 142.2) 143.2) 41.4] 29.858} 23 2) 
1s 30 9.25) 60.0) 142.9 29.688! 34.0)| 18 6 4.39) 44.0] 142 2) 142 8) 43.5] 29 854) 23.1 
19 0 8.23) 57.4] 1429 29.622) 34.1]| 18 30 4.21] 45 0 141.9) 142.9) 44.0) 29 865) 23.0 
19 30 8.44) 57.7| 142.4 29.632) 34.8)| 19 0 5.12} 46.5 141.2) 143.6) 45.8) 29.878) 22.8) 
20 0 8.45) 58.0) 142.5 29.623} 35.6)| 19 30 5.34] 47.5 142.2) 144.4) 46.7} 29.906) 22.2) 
20 30 8.48) 58.0) 143.0 28.603] 34.5} 20 0 5.36] 48.0, 141.1) 145 0) 47.5) 29.897) 22.0 
21 0 8.32) 58.5} 143.0 29.582] 34.0|| 20 30 6.01} 49.0) 142 0) 144 9) 48.0 29.930) 22.0 
21 30 8.08) 58 0) 143.0 29.554] 33.1]} 21 0 6.31 49.5) 143.0) 145.7| 49 0} 29.932) 22.1 
22 0 8 08) 56 9} 143.0 29.607] 34.6)| 21 30 6.49] 50.5) 143.3] 146.6) 49.5] 29.939} 21.6) 
22 30 8.08) 56.9} 143.0 29.621] 34.5]| 22 0 7.11, 51.0 142.3) 146 3) 50.5) 29.956) 21.1 

23 «0 8 21) 56.5) 143.0 29.570] 33.5|| 22 30 717 51.5 142.8) 146 7) 51.0) 29 966) 21.0 
23 30 8.41) 58.0) 143.7 29.526] 34.0|| 23 0 7.31) 51.5) 143 0] 147.1) 51.0) 29.987) 20.0 
Noy.26. 23 30 8.04] 52.5 143.6) 147.6) 52.0) 30.008) 20.2 
24 0 8.41) 58.0) 145.0 29.508} 35.0) Nov.30. 

0 30 8.41] 57.9} 143.0 29.503] 39.6)) 24 0 8.04] 52.5, 143.6) 148.0) 52.0) 30.022) 19.5) 

1 0 8.41] 57.7) 143.0 29.562) 40.0)| 1 30 7.21) 51.3 143.6 30.060) 21.0 
1 30 9.04) 57.5) 144.8 29.564] 40 3) €1 50 6.46) 50.7, 144.2) 149.5) 49.3) 30.083) 20.8 
210 9.20) 57.7) 145.7 29.562) 40.7||< 2 0 6.57| 50.4 144 3) 149.7) 49.0) 30.082) 20.9 
ip 10 9,28) 57.8} 146.2 29.576 210 6.32) 50.0, 144.7) 149 7) 48.5) 30.085 

2 30 9.24) 58 0 144.1 29.545) 41.0)| 2 30 TAO 49.3 144.0) 148.7) 47.9) 30.112) 23.0 

3.0 9.39) 58.5) 143.0 29.546] 42.0)|} 3 0 7 23) 49.3) 143.3) 148.8) 48.2) 30.093) 23.1 

3 30 9.43) 58.7| 140.4 29.498] 40.5|| 3 30 6.42) 49.8 142.3) 149.0) 51.0) 30.117) 245 

4 0 10.02) 59.5) 141.2 29.477) 36.0} 4 0 7.06) 50.6 141.1 149.3) 55.0) 30.125) 26.0 

4 30 9.47) 59.5] 140.6 29.423) 34 5)| 4 30 7.35| 52.0) 139.3) 152 2) 59.0) 30.114) 26.5 

5 0 9.25) 58.5} 140.2 29.457/330|| 5 0 8 08) 53.0 138.4) 154.3 61.0) 30.098) 28.0 

5 30 9.08) 58.0) 140.2 29.443] 33.5|| 5 30 8.03} 53.5 137.9) 154 0) 61.7) 30.095) 28.8 

6 0 9.00) 57.5) 139.0 29,442) 33.0/) 6 0 8.49] 54.7) 137.5) 154.4) 62.0) 30.101| 30.6 

6 30 8.28] 57 2| 139.0 29 434] 33.0|| 6 30 9.34] 56.1, 138.1) 154.3) 62.0) 30.118) 29.1 

10 9.00) 57.6) 140.5 29.461) 33.1||} 7 0 9 42) 56.8 138 9] 154 2) 61.3] 30.112) 28 9 

7 30 8.26) 57.4) 138.0 29.453] 32.9]| 7 30 9.39] 57.2, 139 6] 153.7) 60.8] 30.123] 29.8 

8 0 8.26) 57.3) 137.4 29.454] 32.6)| 8 0 9.22) 56.5 140.5) 153.5) 59 5| 30.126) 29.3 

8 30 8.26) 57.4] 139.0 29.460) 32.5|| 8 30 9.11} 56.2 142.0) 153.2, 59.9) 30.134] 29.3 

9 0 8 26) 57.8] 140.0 29.468} 31.6]| 9 0 9.16} 56.2 143.2) 152.8 59.5] 30.143) 29.3 

9 30 8.25] 57.5! 139.8 29.467! 31.0)| 9 30 9.15| 56.5 142.5! 151.9) 59.0| 30.145) 27.6 
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Gottingen Gottingen 
a Att. Att. | Corr. | Ex. = Att. Att.| Corr. | Ex. 

Mean VV- pry, | ee |e Be The | woe Veh, eee dee fapns fee | Bl oon, Bae, Wt: 

h. = ‘ "| A is h. m. = fj slime: 
10 0 | 49.21) 56.5) 142.5) 152 4) 59.5} 30.151) 27.0)! 16 30 | +9.34) 56.5 142.0} 154 9) 55.2) 30.130) 3 
10 30 9.21) 56.5) 142.5) 152.4) 59.0) 30 149) 26.3)! 17 0 9.34) 56.0) 140.2) 154.1) 54.8) 30.148) 3 
LAO) 9 29) 56.5) 142.8) 152.7) 59.5) 30.155) 25 0)| 17 30 9.40] 56.3) 141.4] 154.2) 55.0) 30.142) 3 
11 30 9.29) 57.0) 142.4) 152.6) 58.5) 30.155) 23.4 18 0 | 10.03) 56.3) 144 0) 155.1) 55.9) 30.153) 31 
12 0 9.29| 56.5) 142.2) 153.1] 57.5] 30.163) 23.2) 18 30 | 11.33} 56.0} 138.8} 152.0) 55.0) 30.159) 31.0 
12 30 9.25) 56.5) 142.9] 153.1] 57.0) 30.169) 20.9] 19 0 | 12.32) 57.0) 136.7) 151.3) 55.3) 30.169) 30.8 
13 0 9.25 56.5| 142.9) 152 5] 57.0] 30.142) 20.2|| 19 30 | 12.02/ 57.0] 140.7] 152.4| 55.0) 30.172) 31.2 
13 30 9.32| 56.5) 142.9) 152.1] 57.0] 30.141) 20.6) 20 0 | 12.23) 56.3) 143.8) 153.8) 54.7| 30.174) 31.3) 
14 0 9.26) 56 5) 142.9) 152.6) 56.5) 30.141) 198 | 21 30 | 11.15) 55.3) 144.0) 153.3) 54.7) 30.254) 31.3) 
14 30 9.16) 56.0) 142.9] 152.7) 56.0} 30.204) 19.0|| 22 0 | 10.42) 55.0) 144.4) 152.7) 53.0) 30.147) 31.9 
15 0 9.16) 56.0) 142.5| 152.1] 56.0] 30.184) 19.0)| 22 30 9.07} 55.0) 143 4] 151.9) 53.0) 30.046) 32.5 
15 30 9.05 55.5 142.5! 152.7] 55.3] 30.186) 18.2) 23 0 9.47| 53.5) 144.5] 151.8) 54.0) 30.058) 32.5 
16 0 9.00) 55.4) 142.9] 151.6) 55.1} 30.184) 18.1|| 23 30 9.34] 54.0) 143 8) 151.7) 54.5) 30.064) 32.5 
16 30 9,08] 55 5| 142.3] 150 8| 55.5] 30.183] 17.5 Dec. 2 
17 0 9.16] 55.6) 142.2) 151.0] 55.6] 30.185) 17.0)| 24 0 | 10.04) 54.6) 141 6) 151.2) 54.7) 30.096) 32.7 
17 30 9.19| 55.6, 142.4) 151 0) 55.2) 30.198] 16.0} 0 30 | 10.25) 55.5} 141 5) 150.8) 55.0) 30.130) 33.0 
18 0 8.47| 55.0) 142.3) 151.1] 54 6] 30.197, 16.5} 1 0 | 10.03) 55.5) 142.0) 151.2; 55.0) 30.153) 34.0) 
18 30 8 46) 54 8 142 2) 150.3) 54.6] 30.197] 17.0)| 1 30 9.46) 56.6) 143.4] 152.0) 60.3) 30.164) 35.0 
19 0 9.08] 55.0) 142.2) 149.8) 54.2) 30.184) 17.0) ¢ 1 50 9.33) 55.6) 144 5} 152.7| 54.8) 30.188) 36.0 
19 30 9.09| 55.0, 142.5) 149.3) 54.2) 30.187) 16.2 33 0 9.30) 55.5) 145 0) 152 7| 54.8) 30.192) 35.5 
20 0 9.09} 55.0) 142.0) 149 1) 54.4) 30.207] 16.0)| (2 10 9.26] 55.2) 144.7| 153.5] 54.6) 30.197) 35.5 
20 30 9.16} 55.0) 142.2, 149.1} 54.4) 30.214) 17.0) 2 30 9.19) 55.0) 145.0) 153.4] 54.3} 30.201) 36.0 
21 0 9.14] 55.0) 142.5) 149.0) 54 5} 30.192) 18.0)| 3 0 9 20] 54.5] 145 2} 153.2) 55.2) 30.200) 39.0 
21 30 9.23] 55.0) 144.7) 149.0) 55.0] 30.184] 20.0|) 3 30 | 10.06) 57.0) 141.9) 154 6) 58.0) 30.199) 41.0 
22 0 9.17} 54 5| 145.0) 149.0] 55.0] 30.187| 20.0)) 4 0 | 11.12] 58.0] 140.0] 156.7) 62.0) 30.224) 41.0 
22 30 9.11] 55 0) 145 0) 149,2) 55.0) 30.189 4 36 | 1201] 60.3) 141.1) 158.2) 66.3) 30.217) 41.8 
23 0 9.02) 55.0) 143.8! 149.0) 54.5) 30.184) 19.5)) 5 0 12.31} 61.6) 138.0) 160.6) 69-0} 30.203) 41.7 
23 30 8.30] 55.0) 144.0] 149.5! 53.5] 30.194] 18.0)] 5 30 | 13.02] 62.8) 135.8) 160.6) 71.0) 30.228) 41.5 

Deec:>1 6 0} 13.34] 64.0} 134.5) 161.8) 72.0) 30.219) 42.0 
24 0 8 00} 53.5] 143.0] 149 8] 53 5) 30.187/ 17.0]| 6 30 | 13.44) 64.8] 135.0) 162.3) 72.1) 30.199) 41.8 
0 30 7.48] 53.5| 143.9] 148.8) 53.5] 30.230] 19.0} 7 0 | 13.42) 65.0) 135.8] 163.2) 71.4) 30.197) 42.0 
1 0 7.38 51.0 142.5] 143 2) 50.5) 30,242) 19.8)) 7 30 | 13.38) 65.2} 137.0] 162.3] 71.0) 30.189) 42.6 
1 30 6.10) 49.5) 143 0) 148.9) 48.0] 30.250] 19.5} 8 0 13.16} 65.0) 137.9] 160.9] 69.0} 30 177) 42.0) 
1 50 6.38} 48.7] 144.7] 147.7| 47.0) 21.0)| 8 30 | 13.10) 60.0) 138.3} 161.6] 68.5] 30.157) 41.8 
2 0 6.31) 48 4| 145.3] 147.6] 46.5) 30.258) 22.2/| 9 0 | 1232) 63.5) 140.0) 161.1) 67.0) 30.137) 41.3 
2 10 6 28] 48 3) 145.1] 148.5) 465 9 30 | 1212) 61 5] 141.0) 159.9] 65.5} 30.183) 37.5 
2 30 6.28| 48.0, 145.8) 146.5] 46.5) 30.259) 23.5)| 10 30 | 11.00) 58.5) 142.8) 158.4 61.0) 30.239) 34.0 
3.0 6.28) 48.5) 145.0) 146.5] 47.8) 30.266] 25.0) 11 0 | 10.35) 58.0} 143.7) 157.8) 59.0 30.219) 33.3 
3 30 7.11) 49.5] 145.5] 146.3] 50.5) 30.283] 27.0|| 11 30 | 10.16] 56.7) 144.0] 157.6) 57.3) 30.208) 32.0) 
4 0 8.03} 51.0) 142.5] 146.4} 54.6) 30.273) 29.8 12 0 9.45) 56.0) 142.5] 157.6) 56 0} 30.246) 31.2 
4 30 9.14| 53.5) 141.5} 148.8] 59.0) 30.238) 31.0)| 12 30 9.29) 55.5] 142.5] 157.7| 55.0} 30.227) 30.2) 
5 0} 10.11/55.7| 140.3) 152 7] 62.7) 30.244] 31.6) 13 0 9.15] 55.3) 144.7/ 164.3] 55.0 30.251) 29.5) 
5 30 | 11.31) 57.5) 138 9) 154.3) 55.5) 30.251) 31.5)| 13 30 9.00) 55.7] 146.2] 163.8) 55.8) 30.234) 30.0 
6 0} 12.44) 59.0) 138.5] 155.3] 56.0) 30,231) 340) 14 0 9.12} 56.0) 141.0) 159.0) 56.7) 30.246, 
6 30 | 12.44) 60.0) 187.4] 155 5) 67.0, 30.213) 36.0|| 14 30 9.31) 57.0) 147.1] 156.9} 56.7) 30.198) 29.5 
dy 10) 136.8] 156.5] 66.5) 30.199) 36.0) 15 0 9.18} 56.5] 147.9! 158.8} 56.2) 30 251) 27.2) 
7 30 | 12.42) 60.5, 136.3) 157.4 65.8) 30.190) 36.2)| 15 30 9.03] 55.7] 142.7) 158.8) 55.8) 30.265) 26.2 
8 0} 11.30) 59.5) 135.7| 156.3] 65.0) 30.178) 36.0|| 16 0 9.03] 55.7| 145.2) 157.8] 55.6) 30.229) 26.0) 
8 30 | 11.38) 60.0) 136.9} 155.3) 64.6) 30.178) 35.0)/ 16 30 8.46] 55.3] 144.9) 156.4] 55.3} 30.246) 26.0 
9 0 | 11.32/59.8) 138.5) 155.7| 64.0) 30.183) 33.8)| 17 0 9 11) 55.0] 141.1) 155.0] 55.0 30.253) 26.5 
9 30 | 11.16] 59.2) 137.7] 155.7] 62.8, 30.181] 31.9|| 17 30 | 10.20] 55.6) 142.3) 154.4] 56.9} 30.250) 26.0 

10 30 9.23] 57.5! 139.2) 158.2) 59.0) 30.178) 30.8)) 18 0 | 11.35) 56.9] 145.0) 155.0) 59.5} 30.262) 24.5 
LE 0 7.29| 57.5 137.1] 157.8] 57.3) 30.182) 29.5|| 18 30 | 12.00) 57.3) 135.2} 155.2] 58.4] 30.226) 26.1 
11 30 9.40} 57.0) 141.5] 160.0) 56.2, 30.182) 29.2|| 19 0 | 11.35] 57.8] 139.5) 153.8] 58.2| 30.253) 24.5 
12 0 9.11} 57.0) 145.0] 159 4| 55.6, 30.179) 30.9|| 19 30 | 11.42) 57.7| 140.7) 154 4] 58.0} 30.306) 26.1 
12 30 8.42) 56.5) 141.1] 157.6| 55.6, 30.179) 30.6)/ 20 0 | 11.47| 58.5) 144.0) 155.1] 58.7) 30.265) 27.8 
13.0 9.10) 56.5) 143.0] 157.2| 55.8 30.179| 30.4] 20 30 | 13.01] 59.3) 150.0) 156.5] 59.4) 30.255) 27.5 
13 30 9.18) 56.5! 145.2) 156.0] 56.0, 30.179] 31.2|| 21 0 | 13.04] 59.5) 143.5) 156.1] 59.3) 30.248) 27.5) 
14 0 9.02| 56.1) 142.9] 157.0] 55.5) 30.163} 29.6|| 21 30 | 12.35] 59 3] 140.6] 156.9] 59.0} 30.242) 26.8 
14 30 9.20] 56.1) 143.2] 154.9| 55.8 30.146) 31.8|| 22 0 | 14.49] 59.5) 138.2) 153.0} 59.0) 30.234) 28.0 

15 0 9.33| 56.6) 142.8) 154 5| 56.3) 30 147) 31.8]| 22 30 | 15.48] 60.0| 127.1) 159.0] 60.0) 30.238) 29.0 

15 30 9.41} 56.7) 142.0] 153 9] 56 5) 30.150) 31.6/} 23. 0 | 16.18] 60.5) 130.5) 150.3) 66.5) 30.223) 28.5 
16 0 9.34] 56.5 142.0) 154.8] 55.3) 30.141] 31.5|] 23 30 | 16.48} 60.5] 142.2! 149.1! 60.0! 30.214) 27.5 
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Gottingen, Gottingen 
Att. Att. | Corr, | Ex. 7 Att. Aut. | Corr, | Ex. ton V.F. Th, Dec. | H. F. Th.| Bar. | ‘Th. Mean V.F. Th. Dec. | H. F. Th, | Bar. | Th. 

Dec. 3. n 

h, m. $ : 7 0 | 47.08) 50.5] 136.5) 150.2) 55.6] 29.825) 32.8 
24 0 4-14.13) 66.0] 144.0] 150.4] 59.5) 30.217] 26.2) 7 30 | 831) 51.6] 136.4) 151.0) 56.5| 29.832) 33.1 
0 30} 13.29) 60.0] 144.9] 153.1] 59.8) 30.223) 26.8], 8 0 |  8.22/53.0} 139.0] 150.6) 57.2/ 29.850] 33.2 
1 0 | 13.08) 58.0] 141.5] 151 8] 60.0| 30.214) 27.0] 8 30 | 8.33] 53.4] 139.8) 150.6] 57 2/ 29.855] 33.1 
1 30 | 12.20/59.0] 141.0] 157.0) 60.0} 30.219| 29.5] 9 0 |  833)53.5] 140.2) 151.0) 56.8] 29.862] 32.2 
1 50 136.8} 161.0] 59.5] 30.289] 31.5] 9 30 | 8.13] 53.0] 141.3) 151.3) 56.1] 29.864] 31.3 
2 0| 11.40) 59.2| 136.3] 163.2| 59.5| 30.204 10 0} 8 48)52.5} 142.1) 150.0) 55.0) 29.879| 30.0 
210) 11.32 59.2| 129.4] 163.0) 59.2] 30.205] 31.5]| 10 30 | 7.23] 51.2] 143.0) 149.0} 53.6) 29.906) 28.0 
2 30 | 11.23) 59.0} 112.5] 173.4] 59.0) 30.200) 32.8]/ 11 0 7.23) 51.2} 143.0) 148.4) 52.2) 29.908) 28.0 
8 0] - 11.38) 59.2) 112.0} 162.0) 59.3) 30.203) 38.2)| 11 30 7.11) 50.8) 142.8) 148.6) 52.0) 29.913) 27.0 
3.30 | 12.12) 60.7) 118.5} 156.3! 61.0) 30.193} 42.0), 12 0 7.14) 50.7| 143.0) 148.4) 51.2) 29.928) 26.3 
4 0| 12.49) 62.2) 128.3) 158.7| 62 5) 30.188) 43.0]| 12 30 7.10) 50.5} 142.7) 149.0) 50 7) 29.945) 26.2 
4 30} 13.11) 62.8) 131.7) 164.1) 63.4) 30.140) 42.6] 13 0 7.39} 49.8) 142.1) 150.0) 49.7} 29.962) 26.0 
5 0} 12.32) 63.0) 133.2) 164.9) 63.4) 30.139) 43.7) 13 30 7.10} 49.0} 142.0) 149.0) 48.2) 29.962 
5 30 | 12.14) 62.8) 135.0} 164.7) 63.0) 30.122) 44.2) 14 0 7.12) 48.0) 145.0) 150.2) 46.0) 29.974 
6 0 | 11.30) 62.5) 130.5) 164.5) 62.5) 30.074] 46.0)| 14 30 6.39) 46.4) 144.0) 148.6) 45.5) 29.968 
6 30 8.25 62.0) 132.0) 163.0) 61.7) 30.075) 46.0|| 15 0 5.16) 46.5} 146.0) 147.7) 44.5) 29.958 
7 0 9.25) 61.2) 136.2) 159.8) 61.0) 30.058) 46.0) 15 30 5.27| 46.0) 144.4) 147.3) 44 3} 30.002 
7 30 | 10.10) 60 5) 136.0] 161.2) 60.5) 30.038) 46.0) 16 0 5.31) 47.0) 141.1) 147.2) 45.5) 29.996 
8 0} 10.14] G0.0) 134.5) 157.0) 61.0) 30.011) 42.0|| 16 30 5.31} 48.0} 142.0) 148.2) 47.5) 30.015 

25.4 
25.0 
24.4 
23.8 
23.0 
23.5 
23.7 

8 30 | 11.17| 60.8) 136.0} 159.2 62.0) 30.007] 40.8)| 17 0 6.11) 49.3} 142.8) 147.8) 48.8) 30.016) 23.6 
9 0} 11.25) 62.5} 136.5) 159.0) 62.8} 29.991) 39.3]| 17 30 6.07) 49.4] 143.6) 149.0) 49.0) 29.991} 24.0 
9 30 | 11.29) 62.0) 137.5) 160.5) 61.9) 29.957) 39.6] 18 0 6.30) 49.0} 143.0) 149.7) 49.1) 30.020} 23.0 

10 30 | 10.25) 60.5) 141.5) 159.0) 61.0) 29.922) 39.0)| 18 30 6.47) 49.7] 141.7) 148.6} 49.0) 30.009} 24.0 
11 0} 10.09) 60.5) 142.5) 164.0) 60.0) 29.850) 39.0)| 19 0 7.00) 49.3} 143.0) 150.8) 49.0) 30.027) 21.8 
11 30 | 10.18) 60.0) 148.0) 161.5) 59.8) 29.891} 39.0)|-19 30 7.23} 50.3) 143.0} 151.0) 50.8) 30.033) 22.0 
12 0 8.48) 61.0} 153.7) 163.7) 59.0) 29.850) 39.0|| 20 0 7.38) 51.0} 147.4) 151.3) 51.6) 30.039) 21.8 
12 30 8.29) 57.5) 146.8) 162.2) 58.0) 29.801) 39 6)| 20 30 7.38) 50.8) 149.0} 151.0) 50,8) 30.046) 22.4 
13 0} 10.02) 58 0) 146.7) 164.6) 57.7) 29.747) 39.9), 21 0 7.22) 50.8) 147.5) 150.1) 51.0) 30.053) 22.1 
13 30 | 10.27! 58.0) 146.0} 161.5] 57.7) 29.715) 40.5) 21 30 7.32) 51.4] 149.0) 150.8) 51.6) 30.043} 21.0 
14 0 9.20} 58.0| 146.6) 162.8) 57.7) 29.646) 41.0|| 22. 0 8.00] 52.1) 149.2) 150.0) 52.7| 30.061; 20.7 
14 30 9 33} 58.0) 149.0| 161.8] 57.4) 29.607) 42.0) 22 30 8.18) 52.7} 149.0) 150.1) 53.5) 30.065) 19.8 
15 0 9.36] 57.3) 151.3) 160 8} 56.7] 29.525) 42.5]| 23. 0 8.36] 53.0) 145.2) 153.8) 54.0] 30.063) 19.8 
15 30 9.18] 56.5) 145.9) 160.3) 55.8) 29.513} 43.2/| 25 30 9.05) 53.5) 147.5] 153.4) 54.3) 30.087) 19.0 
16 0 136.0] 161.3] 55,2) 29.465) 44.4||Dec. 8. 
16 30 | 11.87] 56 5) 133.9) 158.9} 54.5) 29.438) 44.5)| 24 0 9.37) 53.7| 151.0) 151.1) 56.0) 30.096) 20.7 
17 0} 10.03) 55.5) 140.6} 156.9} 54.1) 29.394) 45.0)/) 1 0 9.34) 55.4} 141.6) 151.4) 56.4) 30.042) 21.2 
17 30 9.22| 55.3) 144.8) 156.5] 53.6) 29 370) 44.7|| 1 30 | 10.38) 55.3} 143.5) 153.1) 56.2) 30.048) 23.6 
18 0 9.06) 55.0} 144.9) 154.9) 53.2) 29.284) 45.9) (1 50 9.20} 54.6} 145.6) 153.8) 55 0) 30.055 

Dec. 4. 2 0 9.12) 54.4) 145.1) 154.5) 55.0) 30.055) 25.0 
1 50 8.18) 51.5) 143.7) 150.3) 49.9) 29.167) 46.2 32 10 8.46) 54.1] 143.5) 153.9) 54.5) 30.059) 25.5 
2 0 8.18) 51.5) 144.4) 149.8) 49.8) 29.167) 47.0]| 2 30 8.18} 53.5} 142.5] 155.3) 53.6) 30.082) 26.7 
2 10 8.19) 51.5) 144.0) 150.6) 49.8) 29.157) 47.1]| 3 0 8.18} 52.8] 140.0) 159.2} 53.3) 30.090) 28.5 
4 0 29.086) 51.5} 3 30 8.12) 52.5] 133.5) 162.6) 53.8) 30.092) 30.5 

Dec. 6. 4 0 7.49} 53 0} 126.7) 166.6) 56.0) 30.070) 33.0 

2 0 3.13) 40.3) 144.6] 142.1) 39.5) 29.294) 35.0 9.38) 57.0} 127.5) 165 7) 62.5) 30.118) 35.5 
32 50 2.44) 39.7| 144.9) 140.7) 39.0) 29.297] 35.2|| 4 30 7.47) 54.5} 129.1] 165.3) 58.8) 30.050) 34.5 

210 3.27) 41.0) 145.6] 142.5) 40.2) 29.302) 35.5 9.26) 58.5} 127.5) 168.5} 64.5) 30.080) 36.0 
5 0 
5 30 

Dec. 7 6 0 9.26] 58 5] 127.7) 167.4] 65.8) 30.043) 38.0 
1 0 1.20) 29.0) 143.2) 136.0) 26.5) 29.619) 24.7]; 6 30 9.19] 58.0} 127.0) 166.0} 65.0) 30.000) 37.0 
1 30 | —1.20) 29.1] 144.6) 136.3) 26.2) 29.777) 25.0)| 7 0 9.36] 59.0) 125.0} 164.0} 63.8) 29.990) 37.5 
1 50 145.5] 135 0) 27.0 7 30 9.36] 59.0/ 129.0] 162.0} 62.7) 29.990) 39.0 
2 0 0.46 29.6} 145.7) 134.7| 27.0) 29.784] 26.0] 8 0 8.23] 58.7] 128.0} 161.4) 61.8) 29.977) 38.4 
2 10 0.42) 30.0} 146.1) 134.1} 27.7) 29.785) 26.0)} 8 30 8.18] 58.1) 126.5} 159.1) 60.5) 29.964) 37.2 
2 30 | 41.37) 31.5) 145.4) 135.8] 30.0) 29.772) 28.0) 9 0 8.03} 57.5) 131.2) 159.4) 59.3} 29.951) 37.0 
3 0 1.40) 34.5) 146.5) 137.2) 36.0) 29.766) 29.0)) 9 30 7.36) 57.0) 132.2) 156.2) 58.7} 29.938) 36.3 
3 30 3.23) 38.0) 145.8) 141.0) 41.0) 29 759) 30.0)) 10 0 7.37) 57.0] 136.5] 158.3) 57.8) 29.925) 34.0 
4 0 5.00) 42.0) 142.5) 145.2) 44.5] 29.752) 31.0) 10 30 8.05) 57.0) 141.0} 160.5) 58.0) 29.913) 34.0 
4 30 6.00} 44.5} 141.6) 147.0) 45.0) 29.768) 31.0)| 11 0 9.33} 58.0} 143.0] 159.0) 58.0) 29.969) 32.0 
5 0 6.00) 45.0} 140.0) 148.0) 51.0) 29.769) 32.0) 11 30 9.45} 58.0} 144.0} 161.8) 58.0) 30.025) 31.5 
5 30 6.17) 46.5} 137.2) 150.0) 54.0] 29.759) 32.0) 12 0 9.32] 55.6] 144.3] 158.3) 57.0) 30 012) 31.0 
6 0 6.28] 48.5) 135.8] 150.0} 55 0) 29.752) 31.0)} 12 30 9.32) 55.5] 145.8} 156.4] 56.0] 30.010) 30.0 
6 30 7.42! 49,2) 137.0) 151.5] 55.0) 29.845) 31.0]) 13 0 9.26) 54.4] 146 2] 156.3) 54.5) 30 008) 29.8 



Gottingen 
lean 

Time, 

10.00 
9.39 
9.40 

10.05 
10.00 
10.30 
10.46 
11.13 
11.35 
12.02 
12.11 
12.36 
12.26 
12.26 
12.32 
12.32 
12.03 
12.25 
12.25 
11.12 
11.04 
11.48) 
11.48 
11.48 
11.48 

3| 56.5) 141.0 

3} 60.0) 142.2 

Att. | Dec. 

146.0 
145.2 
144.5 

143.0 
142.5 
142.2 
141.8 

56.5| 141.0 
57.0| 141.9 
57.0, 141.0 
57.5| 143.0 
57.5 141.0 
58.5) 141.7 
60.0, 143.5 

142.7 
60.0, 143.0 
60.0, 143.2 

61.7| 143.1 
60.0) 145.2 
62 0| 144.5 
62.0) 144.5 
60.2) 144.3 
60.9| 144.0 
60.5) 144.0 
60.5) 145.0 

143.4 
141.8 
140 2 

57.5| 138.0 
57.0| 136.0 
57.0| 134.1 
57.5) 134.9 
58.0) 132 9 
58.0) 134.8 
58.0) 134.0 
59.5] 136.6 
58.5! 137.0 
59.6 137.6 
60.0) 140.5 
60.3) 139.6 
61.5) 141.0 
62.3] 141.5 
62.5) 141.3 
62.5) 141.5 
61.5) 142.0 
61.0} 142.0 
61.5) 143.0 
61.5! 143.0 
61.0) 143.0 
61.0 143.0 
61.0 143.0 
61.0 141.8 
60.5) 144.0 
60.5, 143.0 
59.0 148.1 
59.0) 142 9 
60.0) 146.0 

8 
0 
4 ; 

59.7| 144.0 
3 
1 
4 
1 
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Gottingen ie 
Att. | Corr. | Ex. = Att. Att. | Corr. i 

BoP liens, | Ban | Tk amen We Es | thy | DO | BE ee Bor oe 

h. m. 

155.5] 54.2) 29.996] 29.7) 19 80 |-+-12.41] 60.0] 131.2) 155.0} 59.0] 29.759) 39.3 
155 5] 54.6 29.983) 30.4) 20 0 | 13.28) 61.2) 137.7] 155.7| 60.8| 29.752! 39.4 
155.9] 55.2, 29.973] 30.5) 20 30 | 13.46| 62.9| 143 3) 157.0] 62.0) 29.745) 38.0 
155.0] 55.5 29.960| 32.3) 21 0 | * 13.45] 62.4| 144.8) 158.0] 62.0| 29.738) 37.0 
155.4| 56.5, 29.945] 33.0) 21 380 | 10.17] 62.3] 139.6] 159.0] 62.0| 29.734) 37.0 
155.6| 57.4) 29.945] 34.0/| 22 0 | 12.02] 62.0] 141.0) 158.7 61.6) 29.730! 37.0 
156.0| 57.5| 29.951) 35.9|| 22 30 | 12.44] 61.7] 143.0] 156.3] 61.3] 29.727) 36.0 
156.0| 57.3, 29.937) 36.6| 23 0 | 12.16] 62.0| 144.9] 155.3] 61.3| 29.730! 36.0 
155.9] 56.5) 29.922 36'8|| 23 30 | 12.06) 61.7] 144.0] 157.5) 61.3) 29.733) 35.0 
155.5] 56.8] 29.904] 37.0||Dec. 10 
155.7| 56.2) 29.904) 37.0 24 0 | 11.19] 60.4] 145 5] 156.0) 60.0] 29.737) 34.0 
155.5| 56.6) 29.887 37.4|| 0 30 | 12.36) 60.5] 145.9] 155.8) 60.5] 29 832! 33.5 
155.5] 56.6) 29.890] 38.4) 1 0 | 12.11/61 0| 146.6] 157.4] 61.0] 29.829 33.5 
154.9| 56.6) 25.859) 39.0| 1 30] 11.44/ 61.0] 138.1! 161.9| 66.6) 29.8321 33.6 
154.8] 57.5| 29.871] 40.0|(1 50 | 11.44| 60.5] 129.7] 163.4] 60.0 
155.3) 58.7) 29.855] 39.6|22 0 | 11.34] 60,0] 128 2! 163.2) 60.0] 29.824! 35.0 
155.9) 60.0) 29.845) 40.0) @2 10 | 11.98) 59.8/ 127 9) 161.9] 69.5 
156.1] 59.5) 29.843] 40.0 2 30 | 11.12/59.5] 132.2] 159 6) 59 S| 29.825] 38.0 
156.5] 59.5| 29.810] 40.4)| 3 0 | 11.24) 58.2) 136.8) 156.4) 58.1/ 29.817| 41 8 
156.0| 60.5) 29.826] 40.1}| 3.30] 11.12/58 0] 141.1] 155.4) 58.5] 29.829) 44.4 

4 0] 11.16/58.5| 142.5] 156.1! 59.4] 99.894) 44.5 
156.0| 61.0 29.813/ 40.2, 4 30 | 11.17| 58.0] 140.0] 156 5! 60.0] 29.786 46.0 
156.0| 61.5) 29.814] 41.0/, 5 0 | 12.13] 59.0] 138.5] 157.5] 60.0] 29.802 47 0 
155.7| 62.0/ 29.831) 42.0) 5 30 | 12.24|58.0| 138.0] 159.0| 60.0] 29.771 47.0 
157.5| 62.0, 29.808) 42.0], 6 0 | 11 11/58.0| 137.0] 158.5] 60.0] 29.769] 46.0 
158.1] 61.5] 29.760] 42.2/ 6 30 | 11.47| 58.0] 137.0] 158.5] 60.0! 29.791) 47.0 
158.5| 61.2] 29.764] 42.5|| 7 0 | 11.38] 59.0] 137.0| 157.5) 59.0| 29.787| 47.0 
159.1] 61.0) 29.769] 42.5) 7 30 | 10.27| 59.0) 136 5| 158.7, 59.0] 29 751] 46.0 
158.7| 60.5] 29.768] 425) 8 0| 10.00) 58.6) 136.8 99.752 

29,732 8 30 | 10.14] 58.5] 137 1) 156.2) 58 5) 29.759) 43.5 
29,696 9 0 | 10.00) 58.2] 137.0] 157.1] 58.1| 29.746] 42.5 
29,660 9 30 | 10.21/58.) 137.0| 158.0] 57.0] 29.731| 41.0 

159.4) 56.0| 29.624] 45.0|| 10 0 139.3 29.723 
158 5| 56.0) 29.620] 45.0|| 10 30 | 9.12! 56.0) 141 G| 155.0) 56.2) 29.695) 40.0 
158.1) 55.5) 29.631] 46.0|| 11 0 | 9.32) 56.0] 143.7] 153.8) 55.2] 29 678! 41.0 
156.0| 56.0) 29.622] 48.0|| 11 30] 9.44/ 56.5) 141.2) 154.5] 56.1| 29.668) 41.0 
155 5) 56.5| 29.734] 46.2| 12 0 | 9.49 57.5] 141.7) 154.8 57.2) 29.656) 41.0 
156.5| 56.8] 29.715) 45.4)| 12 30 | 10.10 57.9| 142.0] 154.4) 58.0) 29.641 41.0 
155.0) 56.7| 29.731] 47.4|| 13 0 | 10.35] 58.6) 142 0| 155.0/59.4| 29.616) 41.1 
155.5| 56.5] 29.734| 46.9|| 13 30 | 11.36) 59.5| 142.4) 155.3) 60.0) 29.598) 41.3 
154.5|57.9| 29.739] 46.0|| 14 0 | 11.00) 59.4] 142.3] 155,9| 60.0| 29.582) 41.5 
154 8) 59.0] 29.715] 45.0|| 14 30 | 12.00|,60.0| 143.0] 157.0) 60.0] 29.541) 41.8 
154.7| 59.8) 29.717] 45.6) 15 0 | 11.41] 59.0) 143.5] 156.0] 59.6] 29.532) 42.0 
155.0| 60.7| 29.741] 44.0|| 15 30 | 11.43) 59.0) 143 0] 156.5) 59.5] 29.520) 42.0 
155.6| 61.5| 29.726] 43.3] 16 0 | 11.40) 58.8) 142.0] 156.0] 59.2] 29.508) 42.6 
155.0| 62.6] 29.725] 43.0)| 16 30 | 11.43) 58.7] 142.0! 156.0] 59.0] 29.488] 43.0 
156.4] 62 8] 29.715] 41.2 17 0 | 11.36] 58.5] 141 8| 156.8] 58.5] 29.470) 42.5 
157.0) 62.0} 29.731) 41.5|| 17 30 11.32) 58.5} 142.0) 156.3) 58.0} 29.446) 43.0 

157.0| 61.5] 29.742] 42.0 18 0 | 11 27/58.0| 141.5) 156.0] 58.0] 29 436) 44.0 
156 9] 61.0] 29.744| 42.1] 18 30 | 11.27/58.0) 141.0) 156.0] 57.8) 29.422) 44.8 
156.5| 61 5| 29.746] 42.1] 19 0 | 11.29]58.0] 141.5) 155.0| 57.6) 29.422) 45.0 
156.0| 61.0] 29.744] 42.0|| 19 30 | 11 34] 58.0) 141.0] 155.0] 57.6] 29.414) 45.5 
156.2/ 60.6] 29.763) 42.0) 20 0 | 11.01/58.5| 141.5) 154.5| 58.0] 29.416 47 2 
156.5| 60.5] 29.758) 41.0|| 20 30 | 11.17] 59.5) 141.7| 154.8] 59.8] 29.391) 49.2 
157 0| 60.5] 29.760] 41.0|| 21 0 | 1209| 61.2) 141.8) 155.3) 61 3| 29 378 49.0 
158.0) 60.5] 29.770) 40.5/| 21 30 | 12.48) 63.0) 142.3) 156.0] 63.6] 29.365) 49.0 
158.5) 59.5| 29.766! 40.5|| 22 0 | 13.32] 64.3] 142.1] 157.0] 65.2] 29.354) 49.1 
158 9| 59.5] 29.768) 39.5|| 22 30 | 14.08) 65.5] 142.1] 158.0) 66.8) 29.334! 49.0 
157.5) 58.5| 29.763| 39.0|| 93 0 | 14.34] 66 5| 142.4] 159.2] 68.0] 29.327| 49 5 
156.8) 58 3| 29.757) 39 0|| 23 30 | 14.30] 67.0) 142.2| 160.0] 68.5] 29.336, 49.0 
159.5| 58.3| 29.772 39.5/|Dec. 11 
162.0| 57.3] 29.766] 39.0] 24 0 | 14.27] 67.0] 142.3) 160.6] 68.0] 29.329! 48.0 11.48 59.5) 137.0 

16 
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Gottingen 
Mean 
Time. 

Att. | Corr. | Ex. Att. Att. | Corr. 

Att.) Dec, | HF. | fv | Sor: | ire |] Mean | Ve. | ap.) Dee |B Fs) tas | Bar. 

h. m. 2 : || 18. 0410.23), | 140.5) 156.4) 56.5, 29.616 
i 50] 4-0.19| 33.8] 144.3) 135.7) 36.5] 30.0921 27.0 20. 0| 10.21] 58.8) 143.0) 156 7) 59.5) 29.620 
a0 0.13} 33.0] 144.1] 135.7] 31.0) 30.089) 28.0)}_ 22 0 9.49] 57.0) 143.1] 157.8) 57.2) 29.640 

210|  0.24|33.5) 145.3] 135.7| 31.5] 30.077) 28,0||Dec. 15. 
230) 1.11/ 35.2) 145.5) 137.1 
3 0) 0.45) 36.5] 145.3) 136.5 
3 30| 3.11] 37.0] 144.5) 137.5 
4 0| 5.41) 42.5) 142.9) 140.5 
430|  6.32|46.5| 141.3| 144.4/52.5] 30.108] 38.8] 4 0} 9.30] 56.5) 144.0) 160.0) 59.5) 29.828 

33.0) 30.092] 30.0] 24 0] 11.04) 59.5) 141.9) 156 4] 60.8) 29.646 

34.0 
39.8) 
45.5) 
52.5 

5 0] 9.00) 51.5) 140.5 148.8) 58.0) 30.070) 40.5 6 0} 11.20] 61.1] 138.5} 162.8) 67.5) 29 856 

61.8 
63 2 
63.8 
63.6) 
63.3) 

30.063) 32.0 150} 10.48] 59.5) 145.4) 159.2) 60.0 

3} 30.059] 34.0 2 0| 10.34] 59.2| 145.6) 159 8) 59.5) 29.853 

30.107) 37.0 210) 10.26} 59.0) 146.0) 159.4) 60.0 

5 30] 10.25) 54.5] 139.4) 150.9) 61.8) 30.056) 39.5 8 0| 13.06] 64.5| 139.5) 162.7] 69.0} 29.860 

6 0] 11.00|56 0) 138.0) 154.2/ 63 2) 30.047] 39.3}| 10 0) 11.41 61.7] 141.3} 161.2) 63.7) 29.864 

6 30] 11.13] 57.8) 136.5] 154.6] 63.8] 30.023] 39.8]| 12 0) 10 42) 58.3] 144.7) 159.6] 57.9) 29.898 

7 0} 11.26) 58.3) 136.0) 155.0) 63. 
7 30) 11.31158 3) 136.0] 155.2| 63.3] 30.005] 39.3|/ 914 0) 937 55.5| 144.4] 155 6) 55.0) 20.890 

8 | 11.23/585) 137.7| 155.1| 62.8] 30.031] 39.3) €14 10| 9.34) 55.8 144.4] 154.8) 55.0} 29.891) 

8 30] 11.16] 58.5) 137.7| 154.3) 62.5] 30.038] 38.5]] 16 0) 10.20) 58.0 141.5) 155.5) 58.0| 29.909) 

9 0} 11.05| 58.5) 139.0) 154.5] 62.8] 30.033] 38.5]| 18 6) 11.32) 60 5] 141.8] 157.7| 61.1) 29.892) 

9 30| 11.48] 59.5) 140.0 154 5) 61.0] 30.013) 38.5]|, 20 0) 11.30 60.7 141.8) 159.3] 61.3] 29 899) 

16 0) 11.43/59.0| 141.0] 155.0| 60.0] 30.014] 37.0)! 22 0} 12.36 62.3| 144.6} 159.4) 63.3) 29.872) ¢ 

10 30] 10.25] 59.0) 141.0) 154.3) 60.0} 30.006] 37.6||Dec. 16. 

11 0| 10.16] 57.8) 142.7] 155.9] 59.5] 30.006] 36.8]| 24 0} 12.42 63.0) 143.5] 159.7| 63.8} 29.870 

11 30] 10.11] 57.5) 142 5} 154.8] 58 8) 29.996) 36.0 ‘3 50) 12.13] 62.0) 146.3} 158.5) 62.5 

| 30.021) 39.8) i 50| 9.37] 55.5) 144.4| 156.0) 54.8) 29.689) 

12 0} 10,11) 57.7| 142.3) 154.1) 58.9) 30.000] 35.5 2 0| 12.16) 62.0) 145.6) 158.1) 62.5) 29.881 

12 30) 10.11) 57.6) 142.5) 154.2) 58.6) 29.998) 34.2 210) 12.12} 62.0) 144.0) 158.7) 625 

13 0} 10.11) 58.0) 143.5) 153.6/ 58.4) 30.001) 33.5 4 (| 11.00} 60.0) 138 5) 163.5) 59.0) 29.888) 

13 30} 10,11) 57.1) 143.7) 153.7] 58.0) 30.001) 32.5 7 15 135.5] 157.0) 56.2) 29.805) 

14 0} 10.08) 57.0] 143.9) 153.7) 57.5) 30.000) 32.5 8 0| 9.24] 56.2) 135.5) 158.0) 55.6) 29.794) 

14 30 9.23) 56.5] 143.9] 153.3| 57.0) 29.993] 31.7)| 10 0) 8.03 55.2| 145.0) 160.4) 55.3) 29.742 

15 0!  9.18}56 0) 143.9) 153.3) 56 7} 29.988) 31.4]| 12 0) 9.23) 57.7] 143.3] 160.0) 57.3) 29.733 

15 30 9.46) 56.1) 143.4] 153.2! 56.6] 29.998! 30.1]| ¢ 13 50 9.03] 57.0| 145.0) 158.4) 56.5} 29.721 

16 0 9 23) 55.5] 143.7] 153.6, 55.5] 29.993} 30.5 su 0} 9.09] 57.0, 144.0) 158.4) 56.3) 29.699 

16 30 9,28) 55.2) 143.2) 153.6, 55.5) 29.999) 30.3 14 10 9.13} 57.0 145.0) 157.9) 56.0) 29.677) 

17-76 0.35) 55.4) 143.4] 154.0) 56.0) 30.021) 31.2 16 0 8.26] 54.0, 143.7) 156.1) 53.0] 29.647 

17 30 9.44) 55.6) 143.2) 154.0, 56.0 30.027] 33.0|| 18 0 9.17| 55.3) 140.7) 153.1) 54.6) 29.614 

18 0 9.09] 56.0| 145.2} 151.9) 56 0) 30.025) 33.4|} 20 0 8.32] 54.5) 141.5) 153.8) 53.8) 29.537 

18 30) 11.02) 56.0) 140.3 149.5, 56.0} 30.017] 33.5||_ 22 0 8,47| 54.0) 141.0) 152.3) 53.5) 29.491 

19 0| 1126) 56.0) 141.0} 155.0, 57.0) 29.996) 33.6 Dec.17. 

19 30] 10.37) 56.5| 143.2) 155.6] 57.0) 29.975] 34.5|/ 24 0 8.12) 52.5 144.5) 151.1) 52.0) 29.439 

20 0} 10.41/56.) 146 0] 153.8 57.4) 29.967) 35.0 1 50 7.13) 50.3 144.0} 152.2) 49 0) 29.444 

20 30| 10.45) 57.8) 144.8] 154.1) 58.4) 29.939) 34.3 2 Q 7.13) 50.0) 139.9) 153.5) 50 0) 29.434 

21 0| 10.42) 58.0) 144.5} 153.4) 58.6] 29.927) 34.6 210 7.18) 50.0) 140.0} 152.5) 50.0) 29.432 

21 30) 10.44) 58.1) 145.5] 154.1) 58.6] 29.902) 35.5 6 0 5.40] 47.3) 136.1) 152.5) 46.8) 29.261 

92 0| 10.40) 57.9) 144.8] 153.4) 58.5] 29.884] 37.0 8 0 5.04| 47.2) 136.5} 151 0) 47.0) 29.252 

22 30| 10.41] 57.8) 147.0] 153.0 58 4) 29.836) 38.0 10 0 4,44] 44.7) 140.5] 149.6) 44.3) 29.218 

23 0| 10.35/57.7| 144.2/ 153.0) 58.1) 29.858) 38.5 12.0 4.10] 45.5) 149.9) 151.5) 44.3] 29.261 

23 30) 10.31) 57.5) 143.5] 153.4) 57.8) 29.869} 39.0 13 50 5.17) 47.5) 143.7| 150.5] 47.2| 29.265 

Dec. 14. 14 0 5.29] 47 5) 149.0) 151.0) 47.5] 29.255 

24 0) 10.36) 57.7) 144.3} 153.1) 58.0) 29.850) 39.5 14 10 6.44} 48.0) 149.6) 150.2) 48.0) 29.245 

0 30| 10.35) 57.7| 144.5] 152.8) 58.0] 29.828/39.5)| 16 0} 8.07 51.4) 149.0) 153.2) 51.7] 29.244) 32. 

1 0} 1100) 58.0) 145.4 153.0, 58.0] 29.837] 39.2)| 18 0 9.08 53.5, 141.4] 154.0) 53.8} 29.187) 33 

1 30] 11.34) 58.0] 147.0] 155.0, 58 0} 29.842) 40.5 20 0} 10,21) 55.0 140.1) 153.0) 55.2) 29.162) 3% 

1 .50| 10.34) 57-5] 145.8] 155.2, 58 0) 29.846) 41.5 22 0 9.34] 56.0) 140.9} 153.9) 57.0) 29.095 

2 0} 10.31) 57.5) 145.5) 155.3) 58.0| 29 837| 41.5||Dec. 18. 

210} 10.31) 57.5] 145.4) 155.3) 58.0) 29.830) 41.8 24 0 9.17 55.5 142.5] 153.2) 56.0) 29.129 

4 0| 11.05) 59.8) 142.6) 152.9) 59 0 29.770) 43.5 {5 0 7.12) 51.0) 145.6) 153.0) 51.0) 29.137 

6 0| 11.24) 60.0) 137.3] 155.3) 60.0) 29.641) 45.0 210} 7.00) 50.5) 145.6} 153.1) 51.0) 29.137 

10 0 1404 46 2)|Dec. 20. | 

12 0 141.6 468 1 50 8.21) 24.5, 130.5] 136.3) 22.0 

13 50 9.42) 58.7| 143.0) 160.2 58.3) 29 623) 47.5 2 0 8.20} 24.7, 143.1) 136.6, 22.5) 29.970 

14 0| 10.15) 58.7) 147.3] 162.4, 58.1) 29.626) 46.5 2 10 8.27] 24.9) 144.5] 135.7, 22.5 

14 10] 10.20|58.7/ 149.3] 162.9 57.9] 29.629] 45.5|| 3 30 6.45] 29.5 145.3] 137.5) 28.0) 29.978 

16 0| 10.30/56.8! 140.0! 158.6 55.8! 29.615 42.0 4 0 6.31) 31.5 141.1) 140.7, 30.5) 29.974 



Gottingen 
Mean 
Time. 

Magnetic Observations at Cambridge, United States. 

Att. Vv. F. Th. 

4.30] 43.0] 135.5 
6.45] 48.5] 136.5 
6.36] 47.8] 141.0 
6.23] 47.2] 144.5 
6.14] 48.0) 145.5 
6.30] 48.0] 145.0 

145.0 
8.42) 51.0] 143.0 
9.49} 52.6] 142.0 
8.42) 53.0 141.0 
9.18) 53.5] 139.6 

Dec. 

142.0 
144.6 
144.8 
145.2 
145.0 
1378 
139.0 
142.2 
144.5 
143.9 
143.8 
144.0 
141.5 
139.9 
141.5 

142.5 
144.9 
145.1 
145.6 
132.0 
omit 

9.31 
9.01 

59.5 
53.5 
53.2 
53.0 
52.0 
46.1 
44.7 
42.4 
42.1 
42.5 
42.7 
40.6 
40.3 
41.0 
39.5 

38.5 
39.3; 

8] 39.4 
39.5 
49.5 
day 

138.8 
143.0 
140.7 
140.8 
140.5 

9) 48.5 

142.0 
138.3 
138.8 
138.2 
141.0 

9| 135.7 
140.3 
140.3 
154.7 
142.8 
144.5 
1445 
145.3 
142.5 
140.8 
135.4 

142.0 
1443 
145.0 
145.0 

Hi Fig Att, 

148.2) 
150.9) 
150.5 
150.8) 

Corr. 
Th.| Bar. 

-0} 29.952 
6} 29.956 
-0} 29.953: 

29.961 
29.942 
29.923 
30.024 
29.982 
30.023 
30.033 

30.066 
30.116 
30.115 
30.121 

-2} 30.142 
30.118 
30.142 

-2} 30.209 
30.327 
30.324 
30.322 
30.365 
30.390 
30.440 
30.475 

30.556 
30.606 
30.606 
30 605 
30.592 

30.417 
30.192 
30.080 
29.921 
29.750 

29.621 
29.654 
29.646 
29.638 
29.612 
29.645 

29.833 

9) 29.880 

9) 29.880 
29.950 

29.778} « 

29.885} ¢ 

5 Gottingen, 

Th. || Time. 

Dec 27. 
B21 tars tral 
31.8 1 50 
28.8) 2 0 
28.9) 2 10 
27.0 4 0 
27.0 6 0 
27.0) 8 0 
23.0)) 10 0 
25.0)/ 12 0 
24.7||€ 13 50 
20.8)|< 14 0 

14 10 
18.5|| 16 0 
17.0/| 18 0 

17.5|| 20 0 
17:71|: 22.0 
19.0|| Dec. 28 
18.7/| 24 0 
18.0 2 30 
17.9 4 0 
12.5 6 0 

8 0 
124/| 10 0 
12.2) 12 0 
9.9] € 13 50 
7.4||<14 0 
6.5/|€14 10 

16 0 
7.0] 18 0 
8.0]} 20 0 
8.0|| 22 0 
8.5) Dee. 29. 

17.8)| 24 0 
1 50 
2 0 

24.3 2 10 
33.2) 4 0 
35.2 6 0 
37.8 8 0 
40.0)| 10 0 

12 0 
450)| 13 30 
48.1 16 0 

18 0 
48.3)| 20 0 
49.6)| 22 0 
45.8) Dec. 30. 
38.0|| 24 0 
33 2 1 50 
30.7 2 0 
29.7 2 10 

4 0 
29.8) 6 0 
23.6 8 0 
28.7/| 10 0 
28.9] 12 0 
30.0), € 13 50 

14 0 
29.2! €14 10 
30.0|| 16 0) 

18 0 
30.7]| 20 0 

22 0 

V.E. 

La =) bX 
w 

ot 

Spins o GO Orc 

Seocnowe 

NAAOMNAMIAAIIIIO © BACs SIWSSw 

Mewiinhwkiweanaton twee 

DSSS 

= 

NEDMHOH NAntrocSwmowmmaaca 

Lol? a) Sm MOUows! 

PwWHOSwWRRROS SAWDED 

DMORIARWA wos BSSE8 
9.46 

10.09 

Dec. 

144.5 
144.8 
144.3) 
1427 
146.4 
1435 
142.2 
143.0 
142.8) 
1428 

8) 143.0 
142.5 
142.6 
1421 
142.0 

= So 

bese on Be wo Veaeoos 

143 9) 
145.0) 
142.0 
137.8 
139.0 
140.0 
142.5 
145.2 
145.0) 
144.9 
143.5 
142.6 
142.0 
1441 

145.0 
145.0 
145.1 
145.8 
140.1 
138.3: 
139.2) 
142.0 
143.6) 
144.2 
146.2 
143.7 
144.8 
142.9 

146.2 
137.1 

) 134.1 
132.3 
135.5) 
121.5 
127.2 
135.5) 

| 140.5) 
143.5) 
145.0 

145.5 
53.2] 142.4 
54.5] 141.8 
55.1] 144.8) 

Corr. 
bis Bar. 

Att. 
Th. 

19.0 
19.5 

31.0 
37.3 
36.8 
36.6 
44.3 
44.5 
44.5 
44.2 
41.0 
42.1 
48.1 
51.7, 

135.8 
134.1 
135.1 
140.6 
138.5 
133.5 
141.9 
145.0 
147.8 
147.9 
148.1 
148.0 
147.0) 
149.2 
152.8 

30.140 

30.169 
30.158 
30.126 
30.150 
30.143 
30.157 
30.182 
30.208 

/ 30.129 
30.126 
30 146 
30.120 

153.2 
153.1 
155.0 
154.3 
152.0 
153.0 
150.7 
147.8 
147.9 
147.9 
148.8 
149.7 
1486 
150.4 

149.8) 
150.7 
150.4 
156.0 
156.2 
157.9 
155.0) 
153.0 
148.8 
155.3) 
151.7 
148.4 
147.1 
147.1 

50.5, 30.133 
50.2 30.137 
46.0 30.159) 
48.8 30.051 

49.0 30.150 
44.5 30.061 
43.6 30.078 
43.7, 30.080 
43.8 30.083 
46.1 30.110 
47.7 30.089 
45.1 30.124 
50.2 30.115 

49.5, 30.170; 
50.9, 30.169 
50.9 30,155 
50.9 30.142 

57.1) 30.172 
56.0, 30.165 
58.9 30.233 
56.6 30.240 
55.2 30.310 
48.4 30.287 
45.0 30.320 
45.3, 30.337 
48.4) 30.317 

30.292 

30.257 

30.095 

146.8 
153.7 
156.0 
156.8) 
151.4 
159.6 
160.0 
138.0 
162.2 
158.5 
159.6) 
158.3 
157.0 
158.4 
159.0) 
158.1 

29.999 

29.957 

49.5 30.058) ¢ 

30.182! ¢ 

30.043} ¢ 

29.971] ¢ 
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Gottingen Gottingen 
. A y . Att. Att. | Corr. | Ex. Mean | V.F. St nea EE, | Ge | eae Mean | V-F. | ‘py; | Dee] H-F.| Sth’| Bar. | Th. 

4 h. m, A 

wists 38 16 | —2.42| 28.0] 143.2 151.9| 44 0|30.459| &8 
24 6) -+8.39| 54.0] 139.0] 156.3) 53.0] 29.854, 24.0 18 O| 3.15) 23.0] 142.3) 149.1] 43.7|30.473| 7.2 
1 50| . 7.44| 51.5) 141.5) 157.1/ 50.6) 29.864| 25.2|| 20 0} 4.23) 21.9| 142.1| 150.7] 48.1/30.524| 6.0 
2 0} 7.36 51.5| 142.2) 156.9) 50.6) 29.860| 262) 21 0] 5.39| 20.0] 141.4] 151.3] 48.4/30.506) 6.0 
2 10| 6 28|51.5| 143.0] 156.5) 50.6 29.857| 27.2|| 22 0| 4.48) 29.8] 142.2| 151.4] 47.6] 30.522| 3.7 
4 0| 9.18155.0 143.2] 161.3) 59.0) 29.825 35.5|Jan. 6. 
6 | 10.24/58.) 139.2] 171.1| 68-4| 29.715] 39.7|| 24 Of  6.06| 18.0] 143.0] 150.6) 46.3} 30.541| 2.8 
8 0 11.07| 58.6) 139.6) 163.8) 62.0] 29.688) 38.0], (1 50| 6.25] 17.0] 145.5] 151.4] 46.0| 3.556] 4.2 

10 | 8.42|55.9| 144.8] 163.5] 57.3] 29.666 36.5 22 0| 6.37|17.0| 145.2) 152.4| 46.0) 30.556] 5.0 
12 0| 8.231 53.91 143.9] 155.6| 53.4) 29.664] 33.7|| @2 10| 6.37] 17.0) 146.1] 152.2) 46.0] 30.545 5.2 

113 50] - 9:38) 54.4] 144.0] 157.01 54.0| 29.642 32.4|| 4 0| 5.37] 18.0] 141.8) 156.3) 51.6) 30.538] 14.9 
140] 9.43) 54 5| 144.0) 156.6] 54 0] 29.652) 32.5|) 6 0} 4.09) 22.9] 135.7] 159.1] 54.7| 30.405) 21.7 
14 10| 9.46) 54.5) 143.5] 156.7| 54.0| 29.662 33.0] 8 0| 2.17| 25.8| 135.3] 153.6) 50.2) 30.351| 25.4 
16 | 822/52.0| 144.0] 155.31 51.5| 29.761| 32.5] 10 0| 2.18) 26.6| 138.7| 150.6| 51.9] 30.334) 25.0 
18 0} 7.05/54.0] 143.5] 155.5|51.0| 29.761|27.0l] 12 0| 2.20] 27.0| 138.5) 153.2) 52.0) 30.220| 26.0 
29 0|  8.42/53.0| 143.5] 155.5, 29 750/21.0) 16 0 147.2 149.0) 46.8) 29.871) 32.6 
92 0) 9.40/50 0| 144.8| 155.0) 52.01 29.7421 17.0] 18 | 0.27} 29.8] 144.5] 151.3] 49.0) 29.764) 34.3 

Jan. 1, |1842. 20 | +0.30) 32.5] 141.5) 155.3] 53.5| 29.594 42.5 
24 d| 8.33) 48.0| 143.0] 153.0] 53.0| 29.853) 16.0) 22 0| | 2.01| 35.2] 138.7) 156.5| 55.2| 29.512) 43.2 
150| 6.42| 45.6) 133.31 150.8) 44.2 Jan. 7. 
2 0|  6.41| 45.5) 132.9] 150.7] 44.2 24 0 144.4 157.0) 57.5) 29.455] 44.3 
210] 6.32 45.2| 140.4] 150.2| 44.0] 30.124| 16.5], (1 50} 2.41] 39.0] 143.0) 159.7] 57.0 

Jan. 3. 32 0| 2.451 39.0| 143.2 159.3) 57.0] 29.464] 49.7 
1 50) —1.47] 26.5] 145.9] 135.5] 24.5] 29.789] 7.3|| 2 10] 2.45] 39.1] 143.3, 159.2] 57.0; 29.478) 42.6 
2 0 146.0] 135.6| 25.0 29.783| 8.0] 4 0| 3.11] 40.5] 139.5) 159.5] 55 0| 29.461] 43.0 
2 10 145.9| 136.0| 25.0) 29:787| 8.0| 6 0} —3.30| 41.3| 137.4 160.0) 53.7| 29.439] 44.2 
4 0 140.5| 147.5| 42.5 20.834 11.5] 8 0| 3.46) 42.9) 135.0) 154.2| 54.0| 29.503] 45.0 
6 0|  0.19|31.7|135.0| 161.2) 64.0 29.851) 14.0] 10, 0| 3.23) 42.0| 139.3] 156.6| 56.0 29 584) 42.5 

10 0} 1.19) 29.0| 139.3) 154 6| 46.5] 29.973) 13.2] 12° 0| 3.38) 415) 141.1) 154.9| 55.0, 29.670] 39.7 
12 0| 2.31) 96.6) 1398) 149.0| 49.8] 29.998) 13.0) 18 0 142.1| 155.0| 52'3| 29.937] 30.9 
13 50| 4.48) 24.0] 139.11 152.2| 49.8] 30.019) 12.5 20 50) 1.26) —_| 141.5 153.1] 51.8) 30.009) 26.2 
14 0| 4.36 24.0] 139.6, 152.2] 49.8] 30.035] 12.6 22 0| 0.01) 34.1] 141.9) 153.1] 51.5) 30.046) 24.0 
14 10} 3.201 24.0 140.9 152.6] 49.8) 30.052 12.8|\Jan. 8. 
16 0| 4.35225] 140.5) 152.5] 48.4/30.019|12.1|| 0 20 143.2} 153.2) 51.1| 30.132) 20.8 
18 0| 4.40, 22.3/ 138.1 150 8| 48.5] 30.021 13.9] 0 45) —0.27) 31.4) 145.0] 153.8) 50 1] 30.152! 20. 
20 0)  4.20/93.0) 141.0) 151.9) 50.0| 29.978] 15.8) (1 50] 0.18) 30.5| 146.0] 154.5) 48.0) 30.170, 21.0 
22 0} 4.09 23.1| 141.8, 152.1[50.7| 29.857| 17.0|| 22 0} 0.23) 30.5) 146.1] 154.6) 48.0] 30.188) 21.5 

Jan. 4 210} 0.25| 30.2| 146.0) 154.4) 472! 30.184) 22.0 
24 4.02 23.4) 142. 9| 152.0| 49 6! 29.859) 17.5||Jan. 10. 

3.22) 23.5] 141.9) 152.1) 47.0) 29.705) 22.0 2 0) +1.00) 34 0) 144.7) 141.5) 32.2) 30.182) 33. 
210} 3.25) 23 6] 143.1) 152.5) 47.0) 29.714) 22.5 210} = 1.02) 34.2) 144.8) 141.6) 32.2) 30.180) 33.0 
4 0] 2.27) 25.5} 139.5) 153.0) 45.0) 29.648) 25.5 4 0} = 1.20) 34.5) 139.5) 142.7) 32.8] 30.192) 35. 
6 0} 1.33) 29.3] 136.3) 152.2) 48.0) 29.546) 28 6 6 0} — 1.36) 35.8} 134.0) 141.4] 34.2) 30.132! 38. 
8 25] 0.37) 32.3] 138.0) 153.4) 55.0} 29.587) 28.0 8 0} 2.02) 36.5) 138.0) 140.3) 41.8) 30.129) 35. 

10 0) +-0.27) 32.3] 140.4) 152.6] 54.0) 29.651) 23 4]} 10 0} 2.09) 37.3) 141.0 145.6) 49.6) 30.130) 34. 

12 0} 1.21) 30.5) 142.1) 152.0] 50.5) 29.663) 18.1|| 12 0 140.0) 149.6} 49.9} 30.170) 32.7 

si 50) 1.32) 29.2) 143.2) 153.0] 48.5) 29.710) 18.0 sis 50| 3.24) 40.1) 144.9} 151.9) 53.5) 30.154) 31.4) 

0 : i 
3 50\ 3.23) 23.3) 140.7) 152.3) 47.0) 29.716) 22.0 ‘2 50) 0.48) 34.0) 144.3) 141.7) 32.2) 30.188 

0 

14 0} — 1.38] 29.2/143.1| 152.8] 48.5] 29.711) 18.0||214 0} 3.20) 40.0) 141.4) 152.0) 53.8) 30.149 

14 10} 1.42) 29.5) 142.8] 152.6] 42 5) 29.712) 18.0) @14 10} 3.18) 40.0) 141.8) 152.2) 54.0) 30.145) 31.0 

16 0| —1.22 30.5] 151.5) 153.3] 45.0) 29.703/17.5|| 16 0} 3.26) 39.0} 140.1) 155 9) 54.6) 30.124) 30. 

18 0| 1.42! 29.6] 140.4! 148 9) 46.1| 29.699) 19.4]| 18 0} 3.08) 38.5) 146.0) 158.8) 55.0} 30.165) 30.6 

20 0} 1.40) 30.0) 143.2) 151.5] 50.5| 29.741) 17.0|| 20 0) 2.37) 37.8) 146.0) 159.0) 56.0/ 30.149) 30.0 

2 22 0] = 1.32) 29.3] 139.0) 151.3] 50.6] 29.732) 18.2 2G 0} 2.00) 37.0] 144.0) 156.8) 55.9] 30.135) 28. 

an. 5. Jan. 11. 
24 0) 1.32 143.4] 154.1] 54.5] 29.817] 24.0]| 24 0| 2.21) 36.5) 142.4] 155 6) 56.0) 30.122) 27.5 

2 0 147.2) 154.1} 50.0} 30.090) 20.0 2 0} 1.29) 35 2! 148.4) 153.4] 54.2) 30.141) 27.0 
4 0| 1.09) 28.5} 139.2) 160.1] 59.6) 30.124) 24.0 4 0]  1.31)355) 139.7) 159.0) 50.5) 30.077) 30.0 
6 0| 0.42) 31.7) 135.8) 167.0} 70.6] 30.120) 23.7 6 0] 2.05] 36.2} 134.9] 155.2) 51.6) 30.000) 34.0 
8 0} +0.31| 32.9] 138.2) 158.1) 58.0) 30.259) 20.0|\Jan. 12 : 

10 0} 0.33) 31.4] 139.0) 157.2) 54.8) 30.319].17.0 1 50] 0.05] 31.4] 143.0} 143.6) 29.5) 29,641) 27.0 
12 0} —2.04| 29.2) 161.6) 158.9] 51.5) 30.386) 12.9 2 0} 0.08) 31.3) 143.5) 143.4) 29.8) 29.637 
14 0! 2.45! 27.1] 144.0! 151 8} 49.9] 30.459} 12.3 210} 0.12) 31.2] 148.0! 142.7] 30.0) 29.600! 27.3 



Gottingen 
Mean 
Time. 
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V. F. Att. 
Th. 

Dec. HF. 

h. m. 

13 50 
Si 0 

—0.26 
42.52 

2.21 
2.06 
1.39 

1.15 
1.02 
0.20 

) —0.42 
2.42 
2.37 
217 

6.00 
5.47 
5.47 
42 
1.36 
0.41 
a 23 

3.00 
3.46 
4.2 
435 
4.05 

4.11 
3.44 
3.21 

3.02 

—4.10 
3.49) 
4.412 
2.47 

+0.13 
1.39 
2.01 
2.20 
2.28 
231 
2.38 
3.09 
304 
3.15 
3.05 

2.44 
2.08 
2.15 
2.20 

2.00 
2.12 
2.21 
3.038 

5.25 
8.01 

Terip 

32.5 
37.2) 

37.5 
37.0 
36.0 

345 
34.5 
32.2) 

29.0 
24.5 
25 2 
24.0 

140 
14.1 
143 
17.8) 
25.0 

0.5. 
345 
36.5 
33.5 
385 
38.5 
38 8 
33.7 
335 
37.4 

36.3 

18.2) 
18.3) 
18.. 
21.1 
28.2 
33.0 
34.2 
35.0 
35.5 

35.7 
36.0 
36.5 
36.5 
36.5 
36.0 

35.5 
34.6 
34.5 
34.6 

33.7 
34.0 

34.0) 
33.5 
41.4 
4385 
day 

139.5 
135.1 
137.5) 
140.1 
140.0 
141.8 
1398 
140.0 
140.3 

142.3 
143.0 
1434 
142.7 

144.0 
143.9 
143.7 
139.0 
134.0 
137.8 
14u 0 
141.4 
142.7 
143.9 
145.6 
141.3 
140.4 
140.1 

141.6 

142.8 

146.0 
1475 
1474 
142.9 
134 4 
135.1 
139.7 
1417 
143.1 
142.0 
141.6 
144.7 
140.1 
140.0 
141.1 

142.9 
147.0 
148.1 
147.7 

146.9 
147.1 
1464 
141.1 
133.6 
135.7 
omit 

10.46] 56.0] 141.7 

148.2 
150 1 
150.4 
150.6 
1525 
154.0 
151.6 
153.0 
155.4 

155.8 
149.9) 
149.6 
150.2 

135.3 
135.8 
135 8 
144.0 
150.8 

150.3 
149.5 
152.2 
1515 
152.0 
152.1 
153.3 
156.1 
156.3 
156.4 

154.6 

135.0 
133.6 

135.4 
144.1 
156.9 
154.5 
152.7 
154.1 
156.1 
156 1 
156.2 
157.8 
156.2 
154.1 
156.8 

156.3 
155.0 
154.8 
154.5) 

145.4 
145 6 
1462 
154.6 
166.3 
167.3 
ted, 

165.7 

Att. 
Th. 

43.6 
47.2 
50.0 
50.0) 
49.9) 
49.6 
49.) 
55.0 
56.4 

45.3 
40.5 
40.2) 
40.0 

20.0 
19.9 
198 
35.5 
47.1 
51.0 
49.6 
51.0 
508 

51.0 
512 
55.0 
58.0 
5s. 
55.9 

56.1 

17.0 
17.0 
17.0 
36.7 
52.1 
516 
54.4 
54.8 
57.0 
57.2 
57.6 
57.3 
56.3 
57.8 
58.5, 

56.8 
55.0) 
59.0) 
55.0 

33.9 
34.0 
34.0 
45.8 
70.6 
67.1 

64.0 

Corr. 
Bar. 

29.586 
29.556) ¢ 
29.561 
29.566 
29.604 
29.609 
29.623 
29.743 
29.769 

29.918 
30.046 
30.055; 
30.059 

29.986 

29.981 
29.914 
29.714 
29.603 
29.564 
29.538 
29.525 
29.524 
29.524 
29.525 
29.537 
29,562 
29,565 

29.570 

29.965 
29.967 
29.965 
29.980. 
29.901 
29.837 
29.840 

29.852 

29.855 
29.845 
29.835) ¢ 
29.831 
29.794 
29.843} ¢ 
29.864 

29.892 
29.953 
29,960 
29.968 

29.930 
29.920 
29.931 
29.903 
29.840 
29.799, 

29.685 

Ex. 
Gottingen 
Mean 
‘Time. 

h, m. 
13 50 
4 0 
14 10 

+ 

CUTS SESE AT OD OO OO VIO 

Orte 0 

So-b6o™—— SS BOS Se Seseoeuansuw 

Att, 
Th. 

53.0 
| 53.0) 

3) 53.0) 

29/ 36.4 
36.5 

19.0 
19.1 
19,2 
22.0 
30.7 

3] 36.5 

Dec. 

144.4 
144.4 
144.6) 
142.. 
141.6 
142.3 
143.1 

1434 
144.0 
144.2 
144.2 

143.9 
143.5) 
145.2) 

146.3 
145.0 
144.5 
139.0 
135.6 
137.3 
134.7) 
135.7 
139.0 
139.4 
139.1 
140.0 
144.0 
1421 

144.0 
145.0 
145.2 

142.7 
143.0 

3) 143.4 
3) 140.7 
138.0 
137.0 
139.6 
140.1 
140.2 
140.3 
140.3 

5} 140.2 
5} 140.2 
5| 140.3 

140.6 

143.0 
3) 146.6) 

147.1 
146.9 

145.0 
1454 
145.7 
143.4 
138.3 
136.0 

H. F. 

163.8 
163.4 
163.8 
160.0 
158.5) 
159.1 
158.8 

159.9) 
162.0 
161.3 
161.1 

144.2 
144.3) 
145.3 

133.1 
133.9 
134.8 
157.7 
154.8) 
157.2 
163.1 
158.8 
158.4 
158.7 
158.7 
160.8) 52.0, 30.292) 13.0 
159.7 
166.3 

157.9 
159.1 
159.7 

146.6) 
146.7 
146.8 
161.8 
173.6 
173.0 
169.1 
168.5 
166.8 
166.8 
167.0 
166.0 
164.0 
163.8 
164.2 

165.5 
162.9 
163.1 
163.3 

139.7 
138.5 
139.6 
149.4 
159.7 
163.0 

Att.| Corr. | Ex. 
Th.) Bar. | Th. 

29.678) 43.0 
29.676) 43.0 
29.674) 43.1 
29.60d) 44.4 
29.560) 45.4 
29.496} 46.4 
29 395) 50.9 

60.8) 29.350] 51.5 
60.4) 29.299} 50.4 
60.2 29.299} 50.7 
60.2, 29.299) 50.9 

AOI NnBe 

—— ad 

SNawatiants SUMaHHS 

30.1) 29.619) 28.0 
30.1 
30.1) 29.619} 27.2 

17. 8 30.559) 0.8 
18.8 30.557 
20.0 30.667} 1.8 
49.0 30.551} 3.2 
47.3 30.493) 13.7 
53.5 30.455} 17.8 
53.8 30.425) 18.0 
51.2 30.390 
52.8 30.359} 12.2 
52.8 30.350) 12.1 
52.6 30.342) 12.0 

46.0 30.127] 17.0 
ae 30.101) 21.9 

50.5 30.051] 24.0 
52.1 30.047] 26.3 
52.0, 30.033) 27.1 

32.0 29.715) 27.1 
32.6 29 706, 28.2 
33.2 29.698) 28.4 
57.0, 29.761] 40.0 
71.2 29.680) 47.5 
69.0. 29.607) 43.8 
67.0 29.608] 42.9 
63.0 29.579] 378 
61.0, 29.533] 33.7 
61.0) 29.536] 33.2 
60.8) 29.540] 32.7 
58.5) 29.479] 31.3 
58.6) 29.386] 28.8 
58.8} 29.325) 32.0 
60.2) 29.266) 32.8 

58.0) 29.249) 29. 
54 .2| 29.274] 32. 
54.0) 29.284] 32. 
53.8) 29.294] 32. 

2 
4 
4 
4 

18.2} 30.280) 18.0 
18.7) 30.280} 19.0 
18.8) 30.280) 20.0 
39.2] 30.292) 30.8 

0 
3 

17 
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Gottingen Gottingen 
Att. Att. | Corr. | Ex. Att. Att. | Corr. | Ex. 

Mere sage Be op, | Pee VE Fe lo | Bares (uhh. | ete ed trp, | Dee" Bal ae) Bae, ie 

h. m bio e h. m. > ° ° 
10 0) +4.16) 36.0) 139.2) 159.9 55.0] 30.109) 33.8], 12  0|-4+-11.42! 54.5] 139.0) 170.0) 65.0} 29.529} 48.0 
12 0} 4:23) 36.5) 137.9) 163.5) 56.0) 30,043, 32.0) (13 50) 10.28) 53.5] 140.8) 171.0] 64.5) 29.479) 45.0 
13 50 4.02) 35.7] 151.4) 164.6) 56.8) 30.007) 32.1|| 214 0) 10.36) 53.3) 141.0) 171.3) 64.6) 29.493) 44.8 

14 0 4.10) 35.8) 148 8 164.1) 56.4) 30.015) 32.3]| 614 10) 10.30) 53.3] 142.0) 170.9) 64.8) 29.475] 44.7 
1410} = 4.19) 35.9) 146.9, 164 9) 56.1| 30.023) 32.5) 16 0} 10.13) 52.5) 141.8) 170.4] 65.8) 29 385} 44.6) 
16 0) 4.18) 36.0) 142.2) 164.3) 55.8) 29.986] 35.8] 18 0} 10.37) 52.2) 141.6) 172.1) 66.8) 29.306) 43.6) 
18 0) 4.46) 37.0} 140.7) 162.2] 53.0} 29.929] 37.5]| 20 0] 10,15) 51.2) 141.3) 172 2) 63.8) 29.241) 42.6 
22 0) 5.25) 38.1] 141.5) 162.5) 56.8) 29.879) 41.4]| 22 0) 10.00) 51.3} 142.2) 169.7) 64.1) 29.146) 43.) 

Jan, 29. Feb. 5. 
24 0 138.8} 161.4) 58.0) 29.802) 41.0]) 24 ©} 9.45) 50 6) 141.2) 169.7) 65.0| 29,106) 42.4 
150) 5.43) 39.5} 144.3) 160.1) 56 0) 29.771) 45.7 150) 9.47/50 0] 145.6] 170.8} 62.3] 29.067) 43.2 
2 0) 6.00) 39.6) 145.0! 160.4) 56 0| 29.773) 45.8 32 0} 10.01) 50.0} 145.4) 170.5) 62.2) 29.072) 43.6 
210) 6.09) 39.8) 145.6) 160.9] 55.8) 29.775) 46.0 210) 9.31) 50.0) 145.4) 170.5) 62.0) 29.077) 44.0 

Jan. 31. Feb. 7. 
1.50} 5.35) 38.4) 145.8) 157.1) 34.9] 29.841) 36.0 150! 6.01) 40.8) 142 4| 157.9] 39.0] 29.646] 39.8 
250 147.2) 150.9) 35.0 3 2 0) 6.05) 40.9] 137.7) 161.7] 39.0) 29.630) 40.1 
210 146.4) 150.0) 35 0) 29.844) 37.0 210) 6.14) 40.9) 133.9) 164.5) 39.0) 29.621} 40.5 
a 6.16) 38.7] 141.3) 157 4) 45.8) 29 794) 46 9 4 0 7.14) 42.4) 128-1) 160.8) 47.0) 29 600} 50.0 

6 0 6.22) 41.5) 136.1} 165.4] 58.5] 29.657] 51.1 6 0 8.12) 44.4] 133.8) 164.5) 56.3) 29.558} 52.1 

8 0 6.45} 43.2) 136 9) 164 4) 61.2/ 29.523} 51.5 8 0 6.27| 45.5) 137.6) 167.5)58.5) 29 523) 50.2) 
10 0) 7.36) 44.3] 140.7) 165.5) 61.3) 29.496) 49.7) 10 0} 6.38) 45.5) 147.5) 170.5) 60.5) 29.489) 46.5 
12 0 8.10) 45.0) 142.2) 165.0) 62.2| 29.447/51G/| 12 0 6.15} 45.5] 138 8) 171.0) 65.0) 29.420} 45.0) 

13 50 8.22) 46.0) 141.3) 166.4] 62.3] 29.422) 52 8] (13 50 6.18] 45 2} 140.4! 171.4| 63.4) 29.434) 44.2 
14 0 8.19) 46.0) 141.6) 166.4) 62.3) 29.425) 52.5)| 214 0 6.23) 45.2) 140.4) 170.8) 63.2) 29.425] 43.9) 

14 10} 8.10) 46.5) 142.0) 166.7) 62.2) 29.429) 52.3|| @14 10) 6.44) 45.3] 141.5) 171.8) 63.0) 29.424) 43.7; 
16 0 8.09] 46.5, 144.1} 168.4) 62.0) 29 491) 46.0]| 16 0 7.10) 44.6] 140.4) 169.4) 62.0) 29 430) 37.0 
18 0 9.06) 45.7) 146.3) 169.1] 60.7) 29 543) 42.5]! 18 0 7.00) 43.6) 141.0) 169.3) 60.2) 29.422) 33.8 

20 0 8.16) 45.2) 137.9) 165.0) 60.0) 29.598) 37.3), 20 0 7.07| 42.6] 141.6) 168.3} 60.0) 29.404] 34.0 

22 0) 7.16) 44.0) 135.9| 166.0) 59.8) 29.684) 34.0|| 22 0) 6.48) 42.3) 142.3) 166.7) 60.5] 29 390) 33.5 
Feb. 1. Feb. 8. 

24 (| 6.46} 42.5] 146.5] 166.0) 59.0) 29.774) 31.7|| 24 0) 6.22) 46.5/ 141.9) 166.5) 59.5) 29 409) 32.0 
1 50 6.00) 41.0 142 7| 166.6) 57.0) 29.853) 33.5 1 50 5.45) 41.0} 145.6) 166.4] 57.0) 29.405) 32.0 

32 0 6.10) 40.5) 144.6] 166.0) 57.0) 345 32 0) 5.46] 41.0) 146.1] 166 2) 57.0) 29.407| 32.0 

210) 6.14) 40.5) 145.5) 167.0} 57.0) 29.869) 35.0 210! 5.42) 41.0} 145.6) 166.9) 56.7| 29.410) 32.0 
Feb. 2. ! Feb. 9. 

150) 3.04) 33.0) 146.1) 151.9) 31.0) 30.304) 25.2) 1 50} —1.19} 23.2) 147.9) 144 1) 15.0) 30.011) 4.9) 
2 0} 3.02} 33.0) 145.8) 148.2} 31.2) 30.298) 26.3)) 92 0) 1.14) 23.1) 147.3) 141.0) 15.1) 30.013) 5.6 
210} 249) 33.0} 145.4) 148.3) 31.3) 30.292) 27.4 2 10 1.17} 23.1] 148.3) 138.7] 15.2) 30.016) 6.3 
4 0} 3.40) 35.0) 139 4) 158.2) 43.6) 30.304) 39.6 4 0] 1.15) 23.3) 145.3) 146.5) 31.1] 30 072) 11.3 
G6 0| 4.26) 38.3) 134 3} 166.5) 56 3) 30.149] 43.9] 6 0) — 0.09) 26.6) 139.8) 159.9) 48.4) 30.070) 17.1 
8 0 5.15) 41.0) 134 4) 167.7) 59.6) 30.134) 42 2) 8 0} +1.19) 30.0) 141.0) 162.6) 53.0) 30.049) 20.1 

10 0 5,22) 41.2 140.5) 163 5) 57.2] 30.096 41.6)| 10 0 1.42) 31.0} 142.7) 163.1) 55.9) 30 033) 2.1 
12 0 5.32) 41.4] 140.5] 162.7] 55 7) 30.053) 38.0); 12 0 1.12) 30.0] 142.3} 161.5) 52.0) 30.044} 18.2 
13 50 5.11) 40 5) 140.3) 163.7) 55.6) 30.042 40.6) 13 50 161.2) 52.8) 30.000} 19.8) 
14 0) 5.18) 40 5) 140.7) 163.9) 55.3) 30,040) 40.8). 14 0 141.5} 161.5) 53.0) 30 006) 20.0 
14 10) 5.28 40 6) 141.1] 163.8) 55.3) 30.039) 41.0) €14 10 141.5] 161.6) 53.0) 30.013) 20.3 
1G 0| 5.49] 41.0] 142 5] 163.8] 56.4] 30,009] 43.2)| 16 0) 2.03) 29.0] 141.0) 156.3) 46.1} 29.992) 22.2 
18 0} 603) 41.5) 141.3) 167.1] 60.7) 29 956) 43.8|| 18 0} 1.15) 29.1) 142.7) 164.1} 59.2) 29.970) 26.0 
20 0} 6.15] 41 6F139.8) 169.2) 62.8) 29.917/ 44.7|| 20 0 143.1 168.1] 62 0) 29.949) 28.1 
22 0} 6.32! 42.6] 143.0] 168.4] 63.4, 29.866) 49.0|| 22 0) 2.01) 30.6) 143.5) 167.8) 57.2) 29.955) 27.6 

Feb. 3. Feb. 10. 
24 0] 6.43) 43.5] 143.2! 168.4] 63.0) 29.821) 48.3] 24 0) 2.09) 30.7] 143.6] 163 9] 56.5) 29.941) 27 6 
150) 7.13! 44 6] 141.5) 168 8] 63.8| 29.787) 51 9 150) 2.24) 31.4) 145.5] 165.8} 59.8) 29.997) 31.0 
2) ti) 141.7) 169.0) 63.8) 29.751) 52.3 20) 146.0) 165.6) 59.8 
2 10 141.6] 168.6) 63.8) 29.767 52.8) €2 10 146,5| 165.7} 59.7] 29 998) 32.4 

Feb. 4. Feb. 11. 
1 50) 12.03) 55.8) 145.1) 168.9) 60.4) 29.462) 60.2) (1 50) 1.04) 29.0) 139.8) 150.3 29 0) 30 195) 24.0 
2 0} 12.02) 55.8) 145.2) 169.0) 60.4) 29.470) 60.1 2 0} = 1.08) 29.2) 144.1) 150.9} 30.0! 30.194) 25.0) 
210) 12.02) 55.8) 145.3) 168.6 29.459 60.0 210} 1.24) 29.2) 143.7| 147.9] 30.2! 30.192) 26.0 
4 9} 12.15) 51 0) 140.0) 169.9) 61.3) 29 576) 53.0 4 0} 2.29) 31.0) 143.5) 154.9] 46.0) 30.171} 38.0 
6 O} 12.45) 55.7) 133.4] 171.8) 63.5) 29.579) 57.2 6 0| 4.23) 36.0) 134.6) 171.4] 66.5] 30.130) 48.2). 
8 0} 11.21) 55.7| 136.5) 169.5} 62.0] 29.563) 52.5 8 0} 6.13) 41.0) 131.0] 173.1) 69.0! 30.073 

10 0! 11.07! 55.0! 138.3! 167.0] 64.0) 29.541) 48.9) 10 6) 5.44) 43.0) 127.11 175.5) 67.2) 30.052 
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j Gottingen =) Att, | Corr. | Ex. =) Att. Att. | Corr. . erage in th, | Dee | HR.| Se] Gar | tn oe ee Bete | Sy leas aint] nt ar 

h. m. ° ° h. m. ° ° 12 0) 44.18 43.8] 138.4] 179.3] 64.3] 30.010] 40.8) 12 °0 +1.26 33.1] 156.2] 167.3 54.2) 30.104) 34.4 
13 50) — 4.00} 42.0} 144.0) 181.0] 65.5} 29.986] 39.8) (13 50] 2.00) 33.1] 139.2] 166.0 54.1) 30.065) 34.5 
14 0} 4.00) 42.0) 143.7] 180.9} 66.0) 29.978] 39.3)|214 0] 2.01] 33.1] 138.3] 165.9] 53.2 30.055) 38.2) 
1410) 4.04) 42.0) 145.1} 180.9) 66.0) 29.969] 39 0'| ¢14 10 2.09] 33.3] 139.0] 165.8) 53.2! 30.045] 37.0 
16 0} 5.22) 42.0) 149.3) 182.0] 65.5] 29.913) 39.5|| 16 0 3.31) 34.5) 141.2) 166.8) 59.1] 29 979| 39.8 
18 0} 8.13} 42.3) 149.8] 187.4] 67.1] 29 843] 42.8/| 18 0 4.14) 35.6) 142.2) 168 3) 58.4) 29.910) 42.7 
20 0) 8.13) 42.5) 142.4) 185.0) 66.0] 29.755] 42.5|| 20 0] 5.10) 37.0] 141.0] 170.7 64.5) 29.815) 45.0 
22 0} 8.23) 42.5) 135 2) 178.4) 63.5] 29.698] 42.2)| 22 0 6.17) 38.5) 130.6] 174.2) 64.6] 29.759) 44.6 

Feb. 12 Feb. 19 
24 0) 7.21| 42.8) 145.6) 172.3] 66.0] 29.686] 45.5|| 24 0 6 28) 40.0) 142.0] 172.7) 66.5} 29 611) 48.0 
150} 6.25} 43.0) 152.0] 172 3] 66.0) 29.703] 47.0 1 50 6.42) 41.5) 135.0] 176.0) 66.0} 29.525] 50.0 
2 9) 6.30] 43.0) 151.9] 171.7] 66.3) 29.693] 47.0 2 0 7.05] 41.5] 131.3] 176.6) 65.5] 29.503) 50.0 
210) 6.32) 43.0) 151.1] 172.0] 66 5) 29.683] 46.8 2 10 7.11] 43.7) 128 6) 176.4) 65.3} 29.482) 49.5 

Feb. 14. Feb. 21 
1 50) 5.08) 38.5) 145.1] 149.7| 37.4] 29.380) 39.7) 1 50 1.05) 25.8} 144.5) 145.0) 24.5) 30.069) 21.2 
2 0} 5.12) 38.5) 144.8) 149.8] 37.6] 29 383] 40.0 2 0 0.35) 25.8) 144.5} 145.2) 25.0 21.6) 
2 10. 5.22] 38.7) 145.3] 149.5] 37.9} 29.356] 40.2) 2 10 0.39} 25 9| 144.9) 145 4 25.3} 30.069) 22.1 
4 0} 6.31) 40.5) 145.5) 155.9] 49.7] 99 381) 46 A 4 0 2.10) 29.1) 143.9] 159 6) 53.2! 30.046) 27.7 
6 0} 7.35) 43.5) 139.6) 166.9] 63.8] 29.333] 48,2 6 0 4.24] 33.9] 140 =| 167.8) 63.9] 30.018) 31.1 
8 0) 8.35] 46.0) 132.2] 171.7] 67.0] 29,294] 48,3 8 0 5.24] 37.6| 138.9} 168 1| 64.6] 30.001) 32.9 10 0} 8.01) 47.5) 134 5} 171.8) 62.7] 29.340] 42 3/| 10 0} 5.45] 39.2) 137.9 171.0 64.0) 30.010) 31.4 12 0) = 7.10) 44.7) 140.1] 169.4] 58.2) 29.452) 31 4|| 12 0 139.4) 170.0) 57.8) 30.034) 26.7 

13 50 6.21 42.1) 143.4] 166.1} 55.6] 29.505] 27.1)! ¢ 13. 50 140.5) 1114.4) 55.0) 30.046) 23.8 
14 0 6.25) 41.8) 143.6] 165.9] 55.3) 29.517) 265214 0 140 9} 164.0) 55.0 
14 10 6.16) 41.5) 143 9} 167.3] 55.1) 29.518] 26.0|| @14 10 140.9) 163 7| 54 ‘| 30.053) 23.2 
16 0) 5.20/39.4) 143.9] 165.1) 53.9) 29.572] 23.01 16 0 3.49} 34.5) 144.9) 164.3) 55.8) 30.043) 21.2) 
18 0) 4.33) 37.1) 142.7) 164.3] 52.6) 29.656] 19.2/| 18 0 3.07] 33.0} 141.8) 163.7) 55.9] 30.069) 18.5 
20 0 3.38) 29.5) 144.7] 163.7] 52.0) 29.754] 12.0) 20 0 3.31] 21.0} 143.8) 166.8) 60.2) 80.020] 18.2 
2240 3.08} 33.6) 143.1) 161.3} 49.4] 29.835) 8.1/| 22 10 141.7| 166.9) 61.0] 30.018) 18.1 

Feb. 15 Feb, 22 
24 2.05) 30.1) 143.6] 159.3] 49.9) 29.889] 9.0/| 24 0 2.21) 29.8) 144.2) 168.0) 57.0] 29.991) 17.5 
1 50 1.15) 28.4) 146.9] 160.8] 50 8) 29.949] 10.8 150} =2.27) 30.6} 144.3 163.2) 51.5 30.013, 20.4 
20 1.09) 28.4) 146.1) 160.7) 50 8! 29.966) 11.3 32 0 2.38) 30.6) 143.9) 163.9) 51.0 
}2 10 1.15) 28.3) 145.6] 160.4) 50.9) 29.984] 11.8 210) 234) 30.7) 143.6) 163.6 30.005) 21.0 

Feb. 16 Feb. 23 

2 0} +.0.01| 25.2) 147.2) 143.9) 23 9) 29,924) 27°5 2 0} = 1.31) 28.1] 144.6) 147.9) 24.9 
210) 0.10) 25.4) 147 9| 144 4) 24 0, 29.889) 98.9 210} 137) 28.0) 143.9) 147.3) 25.0] 30.048) 22.9 
4 0 1,02) 27.4) 145 L) 151.5) 39.0) 29.802) 39.5 4 6) 3.06) 303) 143.1) 153.8) 42.8) 30.051] 29.3 
6 0) 2.30) 30.5) 138.9) 162.0) 51.3, 29.666) 38.0 6 0} 5.28} 35.2) 138.2) 164.5) 61 7] 30.027] 35.8 
8 0] 2.37) 32.0) 137.2/ 161.3) 60.0) 29.465) 39.0) 8 0) 6.16) 39.0) 128.3) 167 §) 64.9) 29.979) 37.8 

10 0} = 3.18) 33.7) 135.2) 163.1] 57.1) 29.266] 38.3/| 10 0] 6.36] 40.4 139.3) 166.8) 60.8) 29.970) 35.5) 
12 0} 4.25) 35.3) 141.3] 162.0) 57.0/ 29.053) 40.0|| 12 0 5 42) 38.8) 139.6) 166.0) 59 4/ 29.982) 28.8 
ju 50) 208/36 9) 138.9] 176 8|58.3. 28,801) 42.0 jis 50) 4.44) 37 2) 140.6] 165.8) 56.7| 29.991) 27.0 

}3 50) —0.03) 25.0) 147.3] 142.2) 23.8 29.959] 26.8 j2 50} 1.34) 28.0) 144.7, 147.7 24.9) 30.054) 21.1 

14 0) = 1.18) 37.0) 144.5) 179.8) 58.0) 28.861] 42.0/]214 0]  4.33/37.3] 140.4] 165.8] 57.0 
14 10 1.05) 37.2) 143.8) 180.1) 58.0) 28 746) 43.2)! €14 10} 4.40] 37.1] 140.7] 165.9] 57.1] 30.000) 26.6 
16 0) 2.30} 39.0) 143.6} 173 0) 66.2) 28.497] 47.0|| 16 0] 5.15/36 1] 145.1] 167.5] 55 5| 30.005 28.2 
18 0) 3.32) 40.0) 144.0) 174.1) 60.7) 28.373] 41.6]] 18 0] 427] 35.6] 143 0) 168.8) 55 1! 30.007 30.1 
20 0) 4,10/ 39.0) 145.6} 169.0) 53.0) 28.521) 32.0/| 20 0} 4.28] 35.7| 146.0] 166 + | 58,2] 29 991 30.3) 
22 0) 3,25) 34.5] 144.8} 160.6) 42.6) 28.682) 24.4|| 22 0] 4.96) 35.6] 147.5] 164.9 59.7) 30.003), 29.5 

24 0) 3,12) 31.2| 143.0] 155.7] 35.0) 28.844 24 0) 7.07] 35.7] 149.4| 166.8] 60.6] 30.013} 30.2 
150) 4.06) 29.2) 134.6] 147.1] 30.3 28.952) 21.0 1 50} 6.23} 36 3} 148.3] 163.9) 58.9] 30.038) 33.2 32 0} 3.43) 29.2) 135.7) 146.0] 30 0) 28.967) 20.0 2 0) 6.26) 36.5) 148.8) 162.7) 59.4] 30.040) 37.3 210) 3.42) 29.1) 137.5) 146.0} 30.0, 28.982) 20.8 210) 6.36) 36.5) 147 4) 163.5) 60.0/ 30.041) 34.4 

1 50) —0.20) 21.7) 145.7| 143.4] 16.2) 30.235] 22.0 150) = 2.40) 32.4] 143.1) 155.9] 39.6] 30.472) 23.0 32 0) 0.06) 21.9) 141.1] 144.3) 17.0) 30.235] 23 2 2 0} 2.38) 32.4} 143.3) 156.3] 40.6] 30,482) 23.9 
2 10} 0.03} 22.0) 139.2) 142.4] 17.6) 30.234) 24.3 210) 2.43) 32.5) 143.0] 156.7] 41.7] 30.492 
4 0) +1.14/ 24.7, 136.9) 149 4] 37.1) 30,259) 30.1 4 0} 3.34) 33.9) 142 2! 166.4| 57.6] 30.505] 26.2 
6 0] 1.18) 28.2) 135.4) 164.6] 49 6) 30.197] 32 4 6 0] 4.16} 35.3) 139.5] 168.8] 66.2] 30.490) 26.4 

30.8 134.5] 165.5) 54.3) 30.166) 36.7 8 0} 4.43) 36.5) 137.8) 168.6] 62.2) 30.489) 27.0 
32.5 131.9] 167.1/ 56.7) 30.157! 35.7 Term! day! omit'ted. 
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Gottingen (Goutingen 
Att. Att. | Corr. | Ex. Att. Att. | Corr. | Ex. 

Mean | V.Fe | 7p" | Dee |H-F.| ry’ | ‘Bar. |Th. || aioe | F. | rp. | Dee | H+ Fly") Bar. | Th, 

Feb. 28. Apr. 5 
. m. ° h, m. 

i 50] 44.10! 34.5) 145.5| 152.9] 43.5] 99.961] 3.0), 24 6] $6.42 4f.0 140.0] 179.0) 60.5} 30.054 35. 
2 0] 4.16) 34.6] 145.0) 153.4] 42.5 29.949 150| — 6.47| 40.2, 146.0| 180 6| 59.2| 29.993) 34. 
210} 4.10) 34.8] 145.3| 153.8) 43.1] 29.965] 31.0] 22 0} 6.40) 40.1, 144 7] 179.1) 59.0) 30.025 

Apr. 1. 210} 6.44] 40.1 144 5| 179.4] 58.8) 30.01) 34. 
24 | 3.28) 30.8) 146.0) 170.8) 32.9} 30.226] 18.3 0} 7.02] 40.2) 138.5] 179.5] 54 5| 29 986) 35. 
1 0|  3.01/30.8| 147.9] 173.1] 53.2} 30.208] 20.4] 5 0] 8.12] 40.4) 153.0] 178.3) 53.0) 29.990) 35. 
150] 3.47/31 5] 149-5) 181.352.030.214] 20.8] 6 0) 7.20} 40.5, 129.7) 174.5) 50 0| 29 995) 38. 
2 0} 3.421 31.5] 147.2| 179.3) 52.0] 30.228 8 0| 7.17} 41.5, 129.3] 171.1] 50.0] 29.973) 36. 
210} 3.37| 31.4| 145.5) 177.8) 51.9] 30.229/21.6]| 9 6} 6.34 41.3, 127.9) 172.8) 49 5| 29.966) 36.0 
3 0] 3.32! 31.6 142.0| 175.4) 53.6) 30.110] 23.9]| 10 6} 6.12) 41.5 131.4) 171.2) 48.5) 29.964) 35.4 
4 0} 4.14/32 3) 131.3] 176.3) 53.0| 30.253) 26.0| 11 | — 7.00) 42.0, 135.0) 176.6] 48.0) 29.972) 35.0 
5 0|  5.10/33.6| 135.0] 178.2, 53.5) 30.242197.3]| 12 0 136.5} 170.5) 48.0) 29.994) 35.0 
6 0| 5.18] 35.5] 131.4) 178.1/51.5| 30.176] 28.0 14 0| 7.33) 42.1) 138.0) 171.8) 43.0) 30.007) 34.4 
7 0| 6.23) 38.0| 129 5| 179.1] 51.0] 30.198/ 30.3] 16 0} 7.46) 41.3) 140.4) 171.5) 46.0) 30.014) 34.0 
8 0  624| 33.2] 1295] 176 G 53.8] 30.206] 31.7], 17 0| 7.38) 41.4 140.3) 175.3) 45.2) 30.002) 34.2 
9 0} 6.20/40.5| 130.1, 175.5] 30.178) 31.8| 18 6] 7.46) 41.3 140 2) 176 8) 50.0) 30.003) 34.3 

10 0]  6.04/ 40.5| 129.2! 173.2! 51.5) 30.188} 32.0] 19 0| 8.01) 41.3) 140.3) 178 2) 54.0/ 30.001 34.3 
11 0| 6.05] 40.5) 133.6| 173.5] 49.0] 30.196] 31.9] 20 0| 8.08) 41.2 140.7) 178.9) 55.0) 30.001 34.4 
12 0} 5.07/39.0] 135.5) 167.1] 46.0] 30.209] 28.0] 21 0| 8.05] 41.1] 141.3) 179.8) 55.5] 30.035, 34.6 
13. 0} 5.27/ 39.0) 138.8) 165.6| 44.5] 30.206] 27.0) 22 0} 8.05] 41.0 14.9) 178.4) 57.0) 30 063, 34.7 
13 .50| 4.37] 37.5] 144.7/ 171.1] 41.0] 30.218] 25.4|| 23 0} 7.16) 41.2 141.3) 179.2 58.8) 30.073 34.8 
14 0| 5.02 145 5) 171.2| 40.6] 30.214] 20.3/|Apr.. 6. 
14.10} 5.02/ 37.5| 147.3) 170.9) 40.5} 30.210) 25.3] 24 0| 6.41) 41.0 141.8) 180.5) 60.2) 30.114, 
15 0 5.16] 36.7] 146.7| 172.7} 45.3} 30.221) 25.4 19/0 6.00} 42.0 142.2) 184.0) 60.4| 30.110) 

16 0|  618)36.5| 145.0) 172.5) 47.0] 30.209} 26.5) (1 50) 7.20) 42.5, 141.1) 183.1) 60.2| 30.116) 
17 0| 7.34] 37.0] 138.0) 171.0| 43 5] 30.180] 28.0|| 22 6) —7.87/42.6 141.5) 183.2) 60.0) 35.108 
18 0} 5.37/ 36.2) 140.5) 170.8) 45.5] 30.197) 29.0]| @2,10| 7.44) 43.0 141.1) 182 6) 60.1) 35.126, 
19 0| 6.13) 36.3) 136.7] 172.2] 49 0} 30.190] 29.5|| 3 0 140.0) 183.9] 61.7] 30.134, 
20 0 6.00} 36 5} 132.6) 172.5) 52.7} 30.189) 30.5 4 0} 10.21) 47.0} 139.0) 126.7) 63.5) 30.117 

21 0 6.11| 37.0] 131.5] 175.8! 56.5} 30.193} 30.5 5 0} 11.34) 50 8) 135.0) 187.6) 64.0) 30.094 

22 0| 6.03) 37.5] 138.4] 176.21 58.0 30.174/30.2|| 6 0] 12.04/52.5) 132.0) 187.2) 66.8) 30.033 
23 0| 6.38) 38.0) 137.8] 176.5] 59.8| 30.139] 30.0] 7 6) 13.31]56.0) 131.0) 185.4) 68.0) 30.050 

Apr. 2. 8 | 13.39|57.2| 132 0| 183.9] 69.5] 30.027 
24 0| 6.41/39.3| 138.5] 177.0/ 59.6} 30.105|31.0|] 9 0| 14.19} 58.5) 134 5) 184.5) 70 5) 30.013 
1 0| 639! 37-7| 141.2] 177.4] 58.0] 30.030| 33.0), 10 0} 15.03) 60.4) 136 1) 1849) 71 3| 29.991 
1 50| 5.31/37-7| 141.7] 177.4) 56.8] 30.013) 36.0| 11 0| 14.36] 60.5) 137 2) 183.6) 63.0) 30.002| 5 
32 0 5.34] 38 0| 141.4] 177.0) 56.8) 29.998} 36.9|} 12 0 138.0) 180.6) 65.0) 30.000 

210} 534/383) 141.2] 176.8] 56 5] 29.983| 36.3) 13° 0) 14.15) 57.5) 138.7) 181.2 61.9) 29.979 
Apr. 4 14 0) 14.10) 56.6} 139.5) 179 6) 60.0) 29.971 

1.50] 9.11/ 45.0| 141.4] 171.4) 42.6| 30.202 37.2| 15 | 14.44) 56.0) 139.0) 177.5) 58.0) 20.967 
20 9.06) 45.0| 141.2} 171.5) 42.6) 30.197 Apr. 7. 

2 10 9.11) 45.0) 141.7 171.5) 42.7] 30.187) 37.2 1 50} 10.20) 48.7| 143.8) 172.5) 48.0) 29.852 

2 40} 9.11/ 45,0| 141.1) 173.8 43.0] 30.206] 38.0]| 22 0) 10.07) 48.8) 143.6) 173 0) 48.0) 29.828 
4 0| 1010|45.0| 138.0] 176.0| 44.2] 30.204| 39.0], @2 10) 10.14) 49.0) 143.6) 172.7) 48.0) 29 824 
5 0 133.1] 178.6) 47.7] 30.189} 39.1 3 6| 10.30) 49.3} 141.1] 176.2) 45.9) 29.821 

6 0|  9.24| 45.0) 198.1] 182.0/ 52.0] 30.187] 38.0] 4 0) 11.10/ 49.8) 136.5) 178.8) 49.5) 29 822 
7 0 9 06) 45.0] 130.8] 177.1) 55.0] 30.188) 38.5 5 0} 11 20) 50.2) 131.4] 178.3) 50 0) 29.824) 

8 Ol 9.05] 45.5] 132.2] 177.0, 57.0] 30.201] 37.5|| 6 0| 11.20) 50 5) 128.0) 177.5) 50 5| 29 8u2| 
9 o| 839/455) 132.2] 177.8 58.8] 30.177] 36.8|| 8 0} 10.38} 50.5] 130.0) 173.8) 51.0) 29.766 

ll 0 7.39) 44.0) 133.5] 176.7| 58.0) 30.183) 35.5 9 0} 10.22) 50.5) 132.1} 173.1) 50.0) 29.727 

12 0 133.0] 176.2) 56.0] 30.189) 35.0|} 10 0) 10.23) 49.8) 135.0) 169.8 50.2 29,734] 

13 0 7.21| 44.0) 136.5] 176.7) 53.8] 30. 191] 35.0|| 11 0 10.15) 49.0| 135.3) 170.6) 49.2) 29.734 

14 0| 7.25/44 0| 135.2 173.8 52.2| 30.197| 35.0 12 0) 10.09) 48.5] 137.5| 170.0| 48.0) 29.742 
15 0 7 23) 43 5) 146.8] 173.8) 52.4 80.168) 35.0|| 13 0| 10.09) 49.6] 137.0) 172 8) 49 8) 29.727 

16 0 8.45) 43.5) 136.2 176.8 54 5] 30.171| 35.5|| 14 0} 10.09) 48.5] 136.0) 167.4) 52.0) 29.730 

17 0 7 44) 42.5) 137.2] 176.0, 56.2) 30.153) 35.4 15 0| 10.44] 48 5} 137.3) 175 1) 55.0) 29.717) 

1s 0 7.44| 42.5) 137.5 176.8, 56.2| 30.130] 35.6|| 16 0) 10.35) 48.0) 1365 176.0) 56.2) 29.692 

19 @ 7 44| 42.0) 139.0] 177.0, 57.0) 30.118] 36.8]| 17 6 10.02} 48 0| 137.0) 170.7) 58.0) 29.714 

99 | 7.22|41.5| 140.4] 177.2 59.5| 30 O11] 35.8] 18 0| 10.03) 48.0) 140.0) 170.5) 58.0) 29.735 
91 0] 8.08) 41.0) 140.2] 179.2 59 | 30.028) 35.2|| 19 0} 11.00/ 47.5] 140.0] 170.7) 58.0) 29.762 
92 0| _ 7.35/41.0) 138.0] 179.2 59.0] 30.014| 36.0] 20 0 10.06] 47.5| 140.0) 170 6 58.5] 29.774) 39.0 
93 0!  6.35|40 8 139.5! 178.8 59.5! 30.036! 35.2]] 21 0! 10.071 47.0! 140.2) 170.7, 58.5] 29.775) 39 0 



Magnetic Observations at Cambridge, United States. 

3 
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8.15, 
8.06 

SoPesseoosooesoosoooco oe +8 

ro) ES rs 

7.38 
7.01 
7.22 
7.27 
7.41 

8.34 

9.08 
9.20 

10.14 
11.13 
12.43 
13.33 
14.22 
15.32 
15.49 
12.07 
12.43 
12.45 
11.32 
11.39 
12.20 
11.46 
11.47 
13.48 
8.13 
9.14 
9.12 
9.30 
9.14 

9.44 
10.24 
10.42 
11.02 
11.04 
11.30 
11.22 
1] 32 
12.07 
12.12 

Att! Dec, 

43.5) 140.2 
46.5] 140.4 

41.5] 140.5 
46.0} 145.7 
46.2) 144.4 
45.5) 140.0 
45.5) 136.0 
45.8) 133.6 
45.5) 132.2 
45.7| 133.3 
45.4) 133.0 
44.0) 133.9 
43.0] 137.5 
43.0) 138.5 
43.0} 138.7 
42.5) 138.5 
42.5) 139.0 
42.0) 140.0 
42.2) 139.5 

42.0) 142.0 
42.5] 144.2 
42.5] 146.2 
42.5) 146.4 
42.5) 146.2 

42,7) 148.0) 
147.4 

44.3) 146.0) 
44.7| 144.8 
47.5) 142.7 
50.7) 140.0 
53.5} 136.9 
56.0) 132.6 
57.5) 131.5 
59.5} 132.0 
60 5) 135.0 
59 0} 141.0 
57.5} 139.0 
56.6] 136.2 
56.5} 136.4 
56.3} 137.6 
54.5) 147.0 
53.5) 148.8 
52.5] 143.6 
51.7| 148.9 
51.5) 144.1 
51.3) 144.8 
49.5] 140.2 
47.0) 140.1 
47.5] 142.0 

46.5} 132.0 
46.0} 122.0 
45.6) 124.0 
46.0} 128.4 
46.2) 131.3 
47.3) 141.0 
48.8) 139.6 
50.1] 132.0 
52.0) 130.5 
53.6] 128.6 

Att. 12 a Sy Th. Corr. 
Bar. 

170.6) 59.0) 29.725 
170.8] 60.0] 29.739 

170.7| 58.5) 29.770 
173.7| 56.0) 29.814 
173.2) 51.5} 29.839 
174.5] 5U.6) 29.849 
177.0 52.0) 29.851 
178.4] 56.3) 29.856 
180.0) 59.0) 29.855 
176.2} 60.6} 29.862 
177.8) 58.5 | 29.889) 
173.6) 55.7) 29.912 
172.3} 46.0) 29.706 
169.7) 45.5] 29.906 
168.8) 45. 
170.9} 4 
175.0} 5! 
177.1) 59. 
177.8) G 

0 
0 
< 29.955 

6 

29.942 
29.956 

29.950 
29.952 

170.5) 61.8) 29.973 
175.3] 57.5) 29.973} § 
174.0} 54.4) 29.978 
173.8} 54.6/ 29.976 
173 6} 54.2/ 29.975 

176.8) 41.0) 29.716) 
177.0) 43.5 
175.9| 44.2) 29.691 
176.1 29.685 
178.0} 49.5] 29.705 
182.1} 55.0) 29.768 
184.5] 59.0) 29.652 
185.5} 61.0) 29.666 
183.7] 63.0) 29.652 
181 5) 64,0) 29.641 
179.8} 64.0) 29.678 
187.0} 60.5) 29.695 
180.9) 59.0] 29.768 
178 6| 56.2) 29.779 
177.4] 56.0} 29.786 
177.1) 55.8) 29.794 
174.7) 54.2/ 29.810 
178.5} 53.0} 29.815 
179.0) 54.9) 29.801 
189.3} 58.0} 29.829 
183.0} 59.0) 29.697 
181.0) 57.3] 29.690 
180.3} 56.0) 29.688 
179.3] 58.2] 29.660 
180.2! 57.5} 29.749 

181.5) 56.5} 29.817 
182 8] 55. Y 29.881 
180 0) 55.0) 29.854 
177.7) 55.0) 29.882 
177.5) 55 
182.3] 56. 
187.1| 58 
188 0/59 
186.6} 61. 
182.3] 63 

1 
7 
0 
.7| 29.834 
8 
1 

29.876 
29.840 
29.860 

29.825 
29.792) 

Th. |! ‘Time. 

= h. m. 

39.0 8 0 
39.0 9 0 

10 0 
40.0] 11 0 
40.0) 12 0 
40.1) 13 0 
39.5|| (13 50 
40.0)|214 0 
40.5) €14 10) 
40.0)| 15 0 
38.6} 16 0 
38.3]/ 18 0) 
37.8||Apr. 13. 
38.0 1 0 
38.0) 1 50 
38.0 2 0 
37.5 2 10 
37.5) 5.0 
36.3 6 0 
36.5 a0) 

8 0 
38.5 9 0 
38.0]; 10.0 
38.0))/ 11 0 

12 0 
38.2) 13 0 

13 50 
46.5)|< 14 0) 

14 10 
55.2], 15 0 
56.5] 16 0 
60.0/| 17 0 

Sid 
64.6), 19 0 
62.0|| 20 0 
62.0] 21 0 
62.0) 22 0 
61.0)| 23 0} 
54.0|/Apr. 14. 
50.5|| 24 0 
47.5 | 
47.2 1 50 
47.0 2 0 
45.0 2 10 
42.0 3 30) 
44.4) 4 0 
42.0 ian 
41.0 8 0 
39.0 9 0 
38.0)| 12 0 
36.0)| € 13 50) 
35.0)/}5 14 0 

14 10 
36.5// 15 0 
38.0) 16 0 
39.7|| 17 0 

17 30 
41.2) 18 0 
44.0) 19 0 
47.0); 20 0 
49.0|} 21 0 
50.2)| 22 0 
52.211 23 0 

V.F. 

9.32) 55.8 

27.00 
offscale 

23.40 
15.26 
16.05 
21.03 

3} 43.3) 

2| 40.4 

| 48.5 

3} 46.0 

Att, 
Th, 

55.0 

56.2 
55.5 
54.2 
53.5 
49.7 
49.5 
49.4 
47.5 
46.4 

39.0 
39.9 
40.1 

46.0 
47.0) 
48.0 
49.0 
49.5 
49.5 

46.0 
41.0 
46.0 
46.0 
46.0, 
47.0 
460 

| 45.5 
| 45.0 
44.5 

44,0| 140.0 

43.5] 136.5 

Dec. 

129.6 
131.0 
135.0 
141.5 
142.3) 
144.6 
145.2 
145.7 
142.1 
141.7 
135.1 

134.5 
128.8 
130.0 
132.4 
146.0 
137.0 
132.5 
135.0 
134 8 
131.0 
128.) 
135.2 
131.0 
134.0 
1345 
134.7 
135.1 
136.0 
136.0 
136.3 
137.0 
130.0 
130.2 
138.1 

141.4 
143.2 
144.5 
144.7 
140.1 
139.1 
128.5 
129.8 
132.8 
137.1 
134.0 
134.5 
135.1 
135.3 
166.0 
119.6 
72.3 
86.0 
69.5 

112.0 
147.2 
168.0 
131.7 

Att. H.F. Th 
. 

129.0] 157.9] 63.2 
176.7| 63.3 
179.4) 63.0 
183.4] 61.8 
192.0) 58.8 
187.0/ 55.6 
193.8) 53.3 
190.8} 53.0 
189.7] 52.5 
174.8) 50.0 
176.5 48.0 
168.3} 43.5 

180.2) 36.7 
185.3} 38.6 
185.0) 39.0 
184.5] 39.5 
177.0) 51.5 
178.0/ 54.0 
180.8] 56 5 
175.2| 57.0. 
171.8) 56.5, 
171.5) 56.0 
177.3) 54.0, 
174.0) 50.4 
177.2} 49.0, 
178.2| 50.0 
178.0/ 50.5) 
178.2/ 51.0 
178.1) 52.0 
179.3) 56.0 
180.0) 57.0 
180.0) 57.0 
179.0| 56.0 
178.9] 55.5 
179.3) 54.5 
178.8) 55.5) 
179.2) 55.2 

189.8) 56.0 
177.3] 55.0 
179.1) 55.0. 
179.9) 55.0, 
179.3) 55.2 
182.0) 55.5 
182.1) 55.0 
170.2) 51.0 
170.6) 50.5 
172.0/ 50.5 
174.5) 49.5 
171.3) 47.4 
171.4) 49.2 
173.0) 49.1 
173.0) 49-1 
188.2) 52.0 
159.9} 52.5 
183.0) 
249.3) 54.9) 
offscale| 57.0 

215.1/58.2 
205.5) 60.0 
197.5] 61.5 
216.71 62.5 

109 

Corr. “i 
Bar. | Th. 

29.730] 53.0 
29.776] 54.0 
29,800) 53.0 
29.818] 49.8 
29.863) 45.2 
29.891] 42.1 
29.948} 39.0 

29.953] 39.5 
29.963) 37.5 
29.988) 35.5 
30.030) 34.3 

30.101) 36.0 
30.097) 40.5 
30.096) 42.0 
30.104) 43.2 
30.079) 46.0 
30.074| 47.0 
30.042) 45.0 
30.008) 45.0 
30.005) 43.2 
29.988) 42.8 
29.980) 40.0 
29.972) 37.3 
29.982! 38.4 
29.975] 37.5 
29.961) 37.5 
29.945) 37.5 
29.924) 38.0 
29.908) 39.0 
29 880) 38.2 
29.876) 38.0 
29.855 
29.855 
29.851 
29.832 
29.811 

29.748) 37.6 
29.661} 38.0 
29.695) 39.0 
29.699) 
29.695] 39.0 
29 672) 39.0 
29.652) 39.0 
29.573) 41.0 
29.718) 43.0 
29.597] 42.0 
29.685) 40.5 
29.608) 34.7 
29.647) 32.6 
29.686] 34.5 
29.648} 34.2 
29.657] 36.0 
29.654) 36.2 

29.718) 36. 
29.837) 35, 
29.843) 41 
29.849) 36. 
29.839) ¢ 
29.849 

18 
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woOR SSH EMME K WY 
OMMM MMM ADAG GG MGDD 0% 1 

10.06 
9.24 
9,24 
9.38) 
9,25 

9 30 
10.14 
10.31 
10.24 
10.15 
12.02) 
12 21 
12 48 
13 29 

Term 

16.08 
15.10) 

46.8 
46.8 
474) 

47.5 
50.4 
537 
56.0 
56.7 
day 

63.0 
62.0 

190.4 
190.5 
191.3) 
189.7 
190.0 
199.0 
204.8 
200.0 
193.2 
175.0 
185.0) 
182.5 
208.6) 
203.2 
220.5) 
201.6 
184.5 
183.0) 

181.4 
184.3 
184.0) 
184.4 

174.6 
1766 
174.3) 
178.2 

i Att. Corr. 
Th.| Bar. 

638 
61.8 
60.8 
60.8 
60.8 
62.3 
64.0 

66.0 
67.6 
68.2 
66.8 
65.0 
51.2 
52.8 
538.2 
59.0 
58.2 
58.8 

29.870 
29.882 
29.863 
29.876 
29.872 
29.841 
29.872 
29.857 
29.861 
29.814 
29.793 
29.800 
29.949 
29.924 
29.915 
29.943 
29.979 
29.989 

30.025 
30.027 

30.032 

29.717 

29.733 
29.730, 
29.695 

182.6 
80.5) 

—— @ a w= wo 

183.0 

176.2 
179.0 
181.0 
181.4 
182.3) 

142.6) 181.0 

1440 
137.8 
137.5 
138.4 
137.0) 
134.4 
134.1 

182.0 
179.0 

179.0 

183.1 
181.2 

135.0} 181.0 
136 9} 183.0 
omit|ted. 

140 0) 1790 
137.7| 182,0 

8587 

181.8) 

178.2} 

29.670 
29.632 
29.627 
29.584 
29.572 
29.542 
29.548 
29.537 
29.530 
29 528 
29.529 
29.529 
29.499 
29 494 
29.491 
29.466 
29.478 
29.460 
29.482 

SODBwa=sso 

AoOanwaqane s+ 

1/59 0 
58.5) 
56.2 
57.5) 
61.0) 
62° 
62.0) 
63.0) 

63.0 
59.0) 

29.597 
29.524 
29.526 

58.2/ 29.530 
57.5] 29.617 
58.7| 29.555 
61.5) 29 587 
63.5} 29.697 
64.0} 29.635 

67 0} 29.918 
65 6) 29.904 

Ex. 
Th. 

37.4 
40.9 
45.0 
46.2 
48.3 
52.2 
55.1 
57.3 
58.2 
59 3 
57.5 
54.7 
38.2 
38.0 
39.0 
38.2 
36.2 
35.6 

36.5 
42.5 

45.3 

38.2 

43.0 
38.9 
39.5 
40.0 
41.2 
40.7 
41.0 
40.2 
40.2 
40,2 
40,0) 
40.0 
400 
40.0 
40.0 
40.0 
40.0 
40.4 
40.5 
40.5 
40.8 
41.0 

42.0 
44.0) 

44.5 
46.4 
52.0 
561 
56.0 
56.0 

58.0 
54.0 

Gottingen 
Mean 
Time. 

—i—s—) 

(——— EI) 

wo y WorsrcoooooSesscosS 

: cooceoesososooesossososso™ 

Att. 
Th. 

+13.37| 55.8 
13.08) 54.4 
12.38] 54.6 
12.12 53.5 
12.41) 57.5 
12.33] 57.5 
11.47] 52.0) 
11.33) 52.0 

V.'F, 

13.23) 
13.21 
13.38 
13.22 
16.25 
17.14 
18.10 
20.03 

vibrating 

22.40 
22.40 
21.26) 
21.30 
19.20 
18.47 
19.03, 
19.17 
18.23 
18.25 
18.1) 
17.11 
16.21 

15.06 
14.25 

54.2 
54.6 
55.0 
55.2 
60.5 
63.1 
65.5 
74.0 
77.7 
74.5 
73.5 
73.0 
72.6 
720 
71.0 
70.0 
688 
67.9 
67.5 
66.7 
66.4 
64.0 

63.0 
61.5 

14,30] 59.7 

8.45 
9.00 

10.43 
10.47 
11.01 
11.40 
11.00 
10.41 
10.34 
10.09 
10.49 
10.45 
10.48 
10,48 
10.22 
10.24 
10.05 
9.31 
9.24 
9.11 

47.6 
47.7 
50.0 
51.0 
52.5 
53.0 
53.5 
528 
52.0 
51.2 
51.0 
505 
50.5 
500 
50.0 
49.5 
49.0 
48.5 
488 
48.5 

9.12) 48.5 
8.36) 48 0 
8.33] 48.0 
8.41) 48.1 
8.42] 48.2 

Dec. 

142.2) 
140.0 
139.1 
137.5 
139.0 
140.0 
140.0 
141.0 

142.9 
1425 
142.3 
142.2 
1344 
132.5 
132.6 
133.0 
135.0 
136 4 
138.3 
138.5 
137.7 

| 138.0 
139.6 
| 142.5 
139.3 
141.5 
140.1 
140.8 
141.2 
142.9 

1412 
139.4 
141.6 
141.4 

1424 
141.9) 
132.6 
130.8 
129.) 
131.5 
134.5) 
137.6 

136 6 
136.5 
127.6 

139.0 
138 0 
137.0 
138 2 
140.0 
140.5 
139.0) 

139.5 

146.0 
146.3 
142.9 
1427 
14}.5 

H. F. 

178.4 
1768 
1766 
179.0) 
180.0) 
181.2 
182.2 
182.3 

183.0 
184.2 
184.6 
185.0 
189.3 
191.6 
191.5 
199.0) 
202.0 
174.5 
192.0 
194.5 
193.7 
173.4 
193.2) 
189.8 
189.2 
192.9 
191.6 
191.1 
189.7 
188.9 

188.4 
190.5) 
190.9 

191.5 

181.4 
1$2.0 
185.0 
183.5 
182.0 
179 8) 
179 2 
180.7 
179.2 
1768 
177.0 
177.0 
178.0 

179.8) 
180.2 
183.2) 
183.5 
181.5 
182 0 
182.5 

183.0 
185.1 
126.5 
186.6 
186 8 

Att. 
Th. 

Corr. 
Bar. 

56.5] 29 909 
55.5) 29.902 
55.0| 20.880 

29.715 
58.0| 29.746 
60.8) 29.738 
62.8) 29.819 

63.2| 29.803 

29 786 
29.7665) 6 
29.772 

29.687 
29.650 
29.655 
29.597 
29.480 
29.477 
29.457) 6 
29 461 
29.475] 6 
29 466) 6 
29.473) 6 
29.475 
29.478 
29.471 
29 480) 
29.540 
29.613) 6 
29 658 

29.727) 
29.766 
29.799 

29.799 

29 876 
29.854 
29 $38) 
29.625 
29.813 

29 713 
29.803 
29.811 
29.806 

29.815 
29.202 
29.700 
29 806 

29.724 
29 75e 
29.768 

29.767 

29.761 
29.763 
29.743) 

61.9 
63.0 
63.2 
63.6) 
69.5) 
745 
77.0 
82.0 
82.0 

75.0) 
75.0 
74.6 
74.5 
72.0) 
71.6 
70.1 
69.0 
67.9 
67.1 
66.3 
65.3) 
64.8) 

63.2 
62.4 
62.2 
62.3 

46.2) 
46.1 
48.7 
50.0 

< a a) ~ 

Soon 

51.0) 

502 
50.5 
43.0) 
57.0 
56.0) 
56.0) 
57.0 
57.5 

58 0 
58.5 

29.741 
29.757 

57.3] 29.732) 
57.Y| 29.730 
57.2] 29.726) 41.3) 
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Gottingen |Gottingen 

9.32) 48.5] 138.9] 183.3] 56.5) 29 425] 38.6|| 19 
9.28} 49.5) 138 9) 184.0] 56.3) 20.354] 37. 

10.12) 50.5) 139.9] 183.8] 56 5| 29.428] 38. 
8.05) 51.5) 142.0} 184.0| 58.4) 29.525] 38 

12.04] 54.5] 153.0} 183.1] 57.0] 29.570) 43.5 
12.24) 55 5] 153.0) 184.5] 58 5| 29.660) 42.0 
12.25) 56.0} 153.0) 185.5| 60 5] 29.666) 43.0 

- 12.35) 56.2| 154.5) 184.2) 60.0] 29.673) 44.0 
12.1c) 55.7] 155.5] 185.1] 59.3] 29.681] 44.5 

3 At Corr. | Ex. Att. Att.| Corr. oi Moan | V. F. | |H-F.} one] “Bar, | Th.|) Mean | V. F. | Att] Doc. | H. F.| Att.) Corr. | Bx. 
h. m. eo _||Apr. 29. 
3 0) +9.03) 48.0) 138.5 a } 2} 29.724] 41.5]! ob. m. A 
4 0] 9.03) 48.5) 134.2) 186.0) 55.5} 29.660] 41.8 1 0} +8.33 46.0| 144.0) 178.2 46.5) 29.667) 44.5 
7 0| 9.48) 43.5) 132.1} 183.9] 55.8) 29.583! 43.3 150) = 8.39) 46.6] 142.7] 181.0) 47.8} 29.651) 47.0 
8 0} 9.46) 48.8) 130.9) 180.3] 55.3] 29.539] 43.0 2 0} 9.09) 46.9} 142.5] 181.6] 48.0] 29.657 
9 0} 9.46) 49,0) 133.0 i 0} 29.511) 43.0 210) 9 16) 47.1) 144.7) 182.5 29.653) 47.2 

10 0} 9.37) 48.7) 134.9) 179.5] 53.5] 29.536] 43.0 3 0) 10.31) 48,3) 143.2) 184.8] 51.0} 29 683) 50.0 
Pia 8.48) 48.4 137.0 .0} 52.4] 29.475] 43.2 3 30] 11.38) 52.0) 137.5] 187.5] 55.5) 29.644] 56.0 
12 0} 8.25) 48.5] 139.0 -0} 51.5} 29.462) 43.2 4 0} 12.31] 53.5) 131.1] 187.3) 59.6] 29.511] 54.1 
13 («0 8.35] 48.0) 143.0) 180 6] 51.0] 29.451) 43.0 8 6} 12.31) 57.8) 129.4] 185.8) 62.0] 29.606] 52.0 
14 0} 9.40) 48.0} 140.0} 178.9} 50.2} 29.431] 43.6 9 0} 12.04] 58.0) 126.0) 185 4! 61.0] 29.594] 55.0 
15 0) 8.24) 47.6| 137.5) 179.1] 50 8} 29,422) 43.0} 10 6| 12.18]57.5| 127.8] 185.8 60.0) 29.656) 55.0 
16 0} 9.17) 49.0} 138.5) 181.0] 53.3] 29.412] 42.5|| 11 6] 11.12/56 4| 131.2 187.3) 58.8) 29.632) 54.3) 
NPG 9.08) 48.6} 138.2) 181.4] 55.5] 29.394] 42.5|| 12 0) 12 29/565] 134.0 185.0) 58.0) 29.645) 52.5: 
18 0} 04) 48.2) 140.0) 183.4) 57.4/ 29.348] 42.5|} 13 0} 12.00] 55.0) 135.0 181.0) 56.5) 29.657) 47.0 
19 0 9.00) 48.5} 141.0) 185.0/ 58.3} 29.247) 41.4|| 14 0} 41.18]54.6) 137.6] 182.9 54.0) 29.625) 43.0 
20 0 8.36) 48.5) 141.7) 184.4] 60.3] 29.218] 41.7/] 15 0} 11.03) 54 0| 138.4 182.8] 53.2) 29.649) 41.6 
210) 9.24) 49.8) 142.8) 184.7] 61.5] 29 238] 42.0|| 17 0] 10.02 50.6] 137.1) 183.5! 55.2) 29.667| 36.0 
22 0 9.28} 49.0) 143.5} 186.5] 62.9] 29.246] 41.9|| 18 0] 10.02 49.5) 138.0) 183.0) 56.0) 29.765) 34.0 
23 0 9.03) 48.7/ 142.8) 187.0] 62.5} 29.212) 42.0/} 19 0] 10.15 49.0} 138.0) 182.5] 55.5] 29.765) 34.0 

Apr. 27. 20 0} 10.12) 49.0) 139.0) 184.0] 55.0) 29.735] 35.0 
24 0) 9.10) 48.7| 143 0} 187.2} 64.3} 29.160] 42.1)) 21 0 9.33] 47.0) 136.0} 183.0] 56.0) 29 695] 32.0 
1 @ 9.09) 48 7) 142.0] 189.8] 65 0) 29.298] 43 2|| 22 © 8.36] 46.0) 132.0] 184.0] 56.0] 29.695) 32.0 
150) 9.27) 49.5) 140.8} 190.4] 63.3] 29 936] 47.5|| 23 0 7.03} 47.0) 132.0) 184.0) 57.0} 29.495] 34.0 
32 6} 10.00) 49.9] 140.0} 190.2} 63.2) 29.259 Apr.30. 
210) 9.47| 50.4] 139.8} 190.2] 63.0] 29.240] 49.1|| 24 0] 9.04] 47.0] 133.0 186.0) 57.0} 29.729) 36.0 
5 0) 13.30) 55.5} 133.2} 191.3} 64.4] 29,238] 57.1 May 2. 
6 0} 14.31) 58.5] 128.6} 187.8] 64.6} 99.307] 58.0 1 50} 11 35) 52 8] 144 2) 178.1) 51.0) 29.415] 52.5 
8 0) 14,10} 60.7| 127.2} 189.0] 65.2] 29 233] 60.0 2 0} 11.48) 53.0} 144.4] 178.8) 51.0] 29.408 
9 0] 14.08) 61.0) 130.0} 189.0] 64.5} 29 2351 58.5 210} 12.16) 53 2) 145 2) 178.9) 51.0] 29.380) 53.2 

10 0) 14.27] 60.6) 134.0} 185.2) 63.5! 29,958] 57.0 3 0] 12.35) 54.5) 140.5] 182.5] 55 0] 29.497] 57.0 
12 6) 12.47) 58.4) 134.0} 184.0] 60.0] 29,333] 51.0 4 (| 13.33) 56.7| 136.0) 187.0] 58.0] 29.415] 60.0 
13° 0) 12.05) 56.0) 136.2| 182.9} 57.0] 29.378] 46.8 5 0} 14 02) 58.0) 132.5) 187.0) 59 5] 29.425) 61.0 
14 0) 1229) 55.5) 138 5] 181.4! 56.0] 29.290] 46.0 7 Q} 14.05) 59.0) 129.5} 186.3] 60.5] 29.432 57.0 
15 0) 11.14) 53.5) 138.4] 182.5] 55.0) 29.256 9 0) 12.47) 57.6) 134.0) 184.1} 58.5} 29.411) 55.2) 
16 0) 10.41) 52.5) 138.0] 183.2] 56 0) 29.247| 43.0|| 10 0] 1224) 57.3] 137.5 183.7| 60.0) 29.419] 54.8 
17 0) 10 23/51.8) 138.2] 184.3) 56.0) 29.330] 41 5|| 11 0} 12.26/56 9| 139.0 185.5) 63.8) 29.415) 51.8 
18 0} 10.20) 52.0) 138.5) 183.2) 56 0) 29.343] 41.0|| 17 0] 12.19] 55.5] 151.9 183.4} 59.0) 29.437] 45.0 
19 0) 10.28) 49.5] 139.0) 182.2) 56.0) 29.368] 39 5/| 18 0} 12.19] 54.5] 152.9 182.5] 57.0] 29.576] 45.0 

0 0 
6% 0 
0 0 
0 0 

0 
3 24 0| 10.31/54.0 143.0} 184.0) 57.3} 29.452) 40 

1 0} 11.01) 53.5) 142.2) 184.3) 56 5) 29.463] 48 
49 

1 50) 11.41) 55.2) 151.7] 187.8) 56.0] 29.734] 49.4 
150} 11.40) 53.6) 142.2) 186.0/ 56.8) 29.456) 2 0} 11.40) 55.0) 152.1] 187.5] 56.0] 29.740] 49.4 
2 0} 11.47) 53.6) 142.7] 186.2) 57.0) 20.452 210) 12.15) 55 0) 152.2) 187.6] 56.0] 29.741] 48.3 
210) 11.46) 53.8) 142.9) 186.4] 57.0) 29.443} 50.4 May 5. 
5 0} 1213) 55.0) 131.2) 188.4) 59 5) 29.464] 51.4 1 50) 9.85) 47.8) 159.0] 180.5] 45.2) 30.111| 50.3 
6 0} 12.18) 55.0) 140 5} 187.6) 59.0) 29 452) 52.9 2 0} = 9.34) 48 2) 158.5] 180.9] 45.8] 30.105] 51.0 
7 0} 1212) 55.5) 130.2) 184 2) 59.0) 29.461] 55.0 210} 9.42) 48.5] 157 7) 181.4] 46.1] 30.103 
9 Of 12.21) 56,0) 132.5] 179.8) 58.0; 29.365) 50 0 3 0) 10.32) 50.5| 153.0] 184 3] 50.0] 30.102) 54.0 

10 0} 12.21) 55.0) 135.2) 179.5) 57 0) 29.480] 50.0 4 G6) 12 10)53.7] 146.3] 187 2] 55.5] 30.080) 57.0 
11 0} =11.48) 53.5) 136.0} 179.8! 56.0) 29.542) 46.2 6 0} 13.41/57 5] 143 2, 188.1} 60.8] 30.076] 60.2 
12 0} 11.46) 53.5) 137.0) 179.0] 54 5) 29.523) 46.0 9 0} 15.39] 63.0] 149 7| 187 4] 65 6] 29.987] 64.0 
13 0) 10 46) 51.5} 138.0] 178.7| 52.5) 29.643} 43.0]] 10 0} 17.08) 64.0] 150.7] 185.3 65.5} 29.949) 64.0 
13 50} 10.22) 51.0) 138.7] 179.4/ 51.0) 29,582) 43.0]) 11 0] 16.03] 63.5] 150.0 189.0) 65.0) 29,978) 61.8 ju 0} 10.22) 51.0) 138.0) 179.2) 50.6) 29.580) 43.0)] 13 0] 15.04] 62 +] 150.0] 186.0 62.4] 30.011! 56.0 

15 0} 10.11) 50.4} 139.8) 177.6] 49.8} 29.602) 41.3 13.32] 58 G} 152.0) 159.4] 55 5] 29 946 
16 0 23 49.5} 139.2} 179.9] 48.9) 29.617] 40.0 

0 
14 10) 13.16] 58.0] 151.3] 161.9] 55 7| 29,978) 50.0 

12.08) 58.0) 150 5} 180.9) 57 0] 29.999 50.0 
13.041 57.0] 151.5! 180.9! 56.5! 29.970 

14 10) 10.24) 50.6) 138.9] 179 9] 50 5} 29.590] 42.6 sis 50) 13.43) 59.0) 152 1] 156.1] 58.1] 29 964] 50.0 

17 0} 9.23) 47.3) 138.0] 182.6} 51.0} 29,611) 39.0 
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Gottingen: 
Mean | V.F. | Att- 
Time. Th. 

h, m.| ? A 
“(17 0)4-12.16) 56.3 
18 0] 12.11) 55.6 
19 0| 12.45) 55.0 
20 0) 12.41) 54.0 
21 0) 11.35) 53.5) 
22 0| 11.30) 52.8 
23 0) 11.46) 53.5 

May 6. 
1 52} 12.32) 55.2 
2 0} 12.34) 55.3 
2 8} 12.37 
3 0} 14.05) 58.0 
5 0} 15.15) 61.5 
6 0| 16.02) 64.5 
7 +O} 17.44| 66.5 
9 0] 16.33) 695 

11 0} 16.38) 69 2 
13 0] 16.46) 67.6 
14 0} 16.34) 67.0 
15 0} 16.21/66. 
16 0} 16.41) 64.5 
17 0) 15.23) 63.0) 
18 0} 15.45) 61.5 
19 0| 14.22) 60.5 
20 0) 14.03) 60.0) 
21 0} 12.21/56.5 
22 0) 12.32) 55.8 
23 0) 11.31/57.5 

May 9. 
150) 9.43) 48.7 
2 0 
32 10} 9.38) 48.5 
5 0} 10.42) 49.7 
6 0| 10.10) 51.0 
7 Oj 11.27) 52.3) 
8 0} 10.22) 53.2 
9 0} 11.35)535 

11 0) -9.33)52.5 
12 20) 8.02/50.5 
13 0\ 8.16) 49.8 

May 10. 
152) 8.37| 46.6) 
2 0} 9.00) 46.8 
2 8 8.43) 46.8 
9 0} 8.33) 49.0 

10 0} 8.10) 49.5 
11 0} 7.36) 49.5 
12 0} 827/49.5 
13 0} 10.15) 52.5 
13 52} 10.13) 52.0 
14 0) 10.13) 51.8 
14 8] 10.06) 51.8 
15 0} 10.26) 51.5 
16 0} 11.18)51.5 
17 +0} + 11.30) 51.0 
18 0} 11.25) 50.5 
19 0) 11.12) 51.0 
20 0} 11.15) 51.0 
21 0} 10.20)50.8 
22 0} 10.16) 51.0 
23 0] 9.40) 51.2 
23 40} 9.22) 51.0 

Dec. 

151.3 
150.5) 
151.1 
152.5 
151.0) 
154.2 
158.6 

155.5 
156.8 
156.1 
152.0) 
136.5 
135.0 
136.5 
142.1 
144.2 
147.5 
151.0 
152.6 
153.0: 
152.0 
154.7 
153.2 
155.0 
155.0 
157.0 
161.2 

155.0 
154.6) 
154.5 
143.5) 
141.3 
141.4 
143.7 
145.0 
150.5 
152.2 
151.2 

156.6 
157.3 
157.1 
145.0 
147.0 
151.0 
150.0 
148.5 
149.0 
149.6 
150.0: 
156.0 
157.5 
150.6 
142.0 
154.6) 
151.0 
153.4 
153.0 
153.3 
153.1 

AAAD AAagancn 

Z & 

BUYUOOR 

anne o Sunowsaso 
oa 

71.5 

Corr. | Ex. 
Bar. | Th. 

29.979) 48.6 
29.948) 47.6 
29.956) 45.8 
29.957) 44.5 
29.951) 43.8 
29.939} 42.2 
29.948) 43.2 

29.836) 59.8 
29.847) 60.0 
29.861) 60.3 
29.815) 65.0 
29.769) 68.8) 
29.728) 70.0 
29.641) 71.8 
29.657) 71.8 
29.659) 68.5 
29.693) 64.4 
29.717) 61.5 
29.741) 59.6 
29.703) 54.5 
29.713) 51.0 
29.823) 50.0 
29.772) 48.0 
29.757) 44 0 
29.840) 42.0 
29.870) 40.0 
29.898) 39.0 

29.598) 44.0 

29.589) 46.4 
29.576) 50.4 
29.572! 50.8 
29.609) 50.7 
29.565] 49.0 
29.590) 45.0 
29.595) 41.3 
29.622) 40.0 

29.589) 49.5 
29.574 
29.575) 50.0 
29.439) 49.2 
29.430) 49.5 

2) 29.552) 42.5 
29.546) 47.5 
29.560) 45.0 
29.560) 45.0 
29.576) 45.8 
29.547) 44.6 

.5| 29.552) 45.5 
29.565) 45.0 
29.549) 45.0 
29.566) 45.5 
29,561) 44.8 
29.539) 43.8 
29.544) 42.0 
29.552) 42.0 
29.566) 43.5 
29.582) 46.0 

Gottingen 
Mean | V-F. 
Time. 

May 11. y 
h. m. 
24 0)/+10.40 
1 0} 10.26 
1 52) 11.08 
2 0} 11.24 
2 8 11.27 
3 0} 12.07 
4 0) 13.30 
5 0} 16.12 
6 0} 16.23 
8 0} 14.39 
9 0) 15.43 
ll 0} 13.35) 
12 0} 14.11 
14 0} 14.09 
15 0} 13.28 
16 0} 13.26 

May 12. 
24 0] 12.08 
1 0} 12.43 
1 52) 12.21 
2 0} 12.14 
2 8] 12.22 
3 0} 12.40 
4 0) 13.18 
5 0} 14.36 
6 0} 14.17 
7 =O} 15.12 
8 0} 15.29 
9 0} 15.49 

10 0} 14.28 
11 0} 14.06 
12 0} 13.11 
13 0} 13.08 

§ 13 52) 13.26 
14 0} 13.34 
14 8) 14.44 
23 0} 8.04 

May 13 
24 0} 11.32 
1 0} 10.06) 
1 52) 11.17 
2 0) 10.49 
2 8) 11.21 
3 0) 12.20 
5 0) 14.37 
7 0} 16.04 
8 0} 16.23 

13 0} 14.44 
14 0} 15.42 
15 0} 15.34 
16 0) 14.32 

May 14. 
24 0) 12.42 
1 0} 12.19 
1 52) 1240 
; 2 0} 12.47 
2 8 13.04 

May 16. 
1 0} 17.01 
1 52| 17.24 
; 2 0} 17.08 
2 8 17.01 

Att. 
Th. 

51.0 
51.8 
53.1 
53.4 
53.6 
55.2 
58.0 
60.7 
61.9 
62.2 
63.0 
63.0 
62.5 
61.0 
60.0 
57.5 

59.0 
55.0 
55.6 
55.9 
55.8 
56.5 
57.7 
59.0 
60.5 
61.0 
61.6 
60.5 
61.5 
60.5 
59.2 
59.0 
59.0 
58.5 
58.4 
50.0 

505 
50.5 
52.2 
525 
52.8 
55.0 
59.5 
64.5 
65.5 
61.5 
61.5 
61.6 
60.6 

56.2 
56.0) 
57.5) 
58.0 
58.2 

52.0 
53.6 
53.7 
54.0 

Aut.| Corr. Dec. | H. F. Th. | Bar. 

156.0| 191.5] 61.6] 29.581 
157.0) 190.5] 61.0) 29.591 
155.1| 192.7| 62.2] 29.600 
155.1] 193.0] 62.1] 29.595 
154.7] 193.0) 62.3] 29.592 
151.0] 195.2) 64.0} 29.581 
144.0) 196.5) 66.0) 29.576 

144.4) 195.1] 66.1] 29.562 
140.8) 194.2] 68.6] 29.545 
143.5) 190.1] 69.2) 29.464 
146.0) 186 2) 65.5) 29.434 
150.0| 182.5] 61.5| 29.484 
151.0) 186.4] 62.4} 29.486 
151.5) 186.6] 60 0) 29.549 
149.0} 187.5) 59.5] 29.544 
159.5] 188.5) 61.0) 29.578 

160.1) 185.4) 55.6) 29.611 
159.0) 187.4] 55.0) 29.622 
156.7) 188.6] 55.4) 29 639 
157.0) 188.4) 55 5) 29.631 
156.0} 188.9] 55.5) 29.631 
155.0) 190.8) 57.0) 29.544 
150.0} 191.3] 59.5) 29.658 
145.0} 191.0) 60.8) 29.656 
140.0} 190.5) 61.9) 29.654 
140.0} 187.0) 62.5} 29.660 
142.5] 185.2) 62.4) 29.664 
145.0] 184.3) 60.2) 29.664 
146.2) 187.0) 64.2) 29 682 
148.5) 187.0) 63.5) 29.695 
149.3) 185.6) 62.1) 29.720 
151.0) 184.7) 59.0) 29.787 
152.0) 184.5) 59.0) 29.812 
152.0) 184.5) 59.0) 29.810 
151.7| 183.9) 58.6/ 29.812 
155.7) 176.2) 45.5) 29.856 

157.0) 176.7] 45 0) 29.878 
157.7| 181.2) 46.0) 29.852 
156.7| 183.7) 50.0] 29.822 
155.5) 183.4) 50.1) 29.822 
155.3} 184.1) 50.5) 29 810 
151.0) 187.0] 54.4) 29.796 
144.0) 188.5) 61.5) 29.743 
141.5} 189.0} 66.0) 29.677 
143.0) 188.8) 66.1) 29.649 
150.5} 186.0) 59 5) 29.588 
150.6} 186.0) 59.2) 29.618 
149 5) 184.2) 58 6) 29 606 
150.2) 186.6] 59.0) 29.646 

154.5) 182.9} 55.5) 29.841 
156.4) 184.5] 56.8) 29.857 
155.0] 187.2) 60.0) 29.859 
154.2) 187.7) 60.4) 29.851 
154.0) 188.4| 60.6) 29.853. 

134.5] 198 9} 48 3} 29.811 
141.5) 195.0) 50.0) 29.805 
144.8] 195.9] 50.2) 29.773 
146.6] 196.5) 50 8) 29.752 

Ex. 
Th. 

| 53.0) 
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Gottingen 
Mean V.F. 
Time. 

bh. m. bis 16.0 
3.0 5.07 
4 0) 15.34 
5 0] 16.08 
6 O| 16.16 
7 O}| 16.45 
8 0} 16.15 
9 O} 17.31 

10 =O} 17.17 
11 0} 17.47 
12 0) 16.42 
13 0} 16.00 
13 52} 16.00 
14 0} 16.00 
14 8 16.00 
15 0} 15.12) 
16 0} 15.39 
17 0} 15.14 
18 0} 17.03 
19 OU 
20 0 
21 0 
22 0} 19.10 
23 0} 15.11 

May 17. 
24 0} 17.11 
1 0} 16.35 
1 52} 16.41 
2 0 
2 8 16.40 
3 0} 17.00 
5 0} 18.11 
6 0} 17.30 
9 O} 17.15 

12 0) 11.43 
13 0} 13.44 
14 0) 11.24 
15 0} 11.48 
16 0} «15.38 
17 0} 16.49 
18 0} 15.19 

May 18. 
1 52) 15.02 
2 0} 15.25 
2 8 15.30 
4 0) 16.44 
5 OF 17.38 
6 O} 18.26 
9 O| 20.37 

10 0) 19.41 
11 0} 1936 
12 0} 1827 
13 0} 17.33 
14 0} 18.00 
15 0} 17.37 
16 0} 17.18 
17 0} 16.17 
18 O| 15.07 
21 0) 14.40 
22 O| 14.26 
23 0) 14.26 

May 19 
24 0} 1518 
1G) GHG 

Att 
Th. 

55.9) 
58:2 
61.0 
635 
65.0 
67.5 
69.0 
695 
69.0 
685 
66.5 
63 5 
65.5 
65.5 
64.0 
63.0) 
620 
60.5 

58.4 
58.2 

60.5 
61.0 
62.6] 152 7 

63.2} 151 5) 
66.0) 
68.6 
69 0) 
67.0 
62.5 
61.5 
61.5 
62.1 
63.0 
62 0) 
61.0 

60.4 
60.6 
60.8 
65.2 
67.0 
69.0) 
73.5) 
74.0, 
73.5 
71.5 
69.0 
67.8 
66.0) 
65.0 
64 0) 
62.0) 
60.0 
600 
60.5 

61.0 
61.5 

Dee. 

139.6 
146.2) 
146.3) 200.0 
143.5 
146.0 
1447 
1490 
147.3 
148.0 
149 0 
150.0 
149.2 
151.0 
151.0 
1627 
165.2) 200.7 
159.7 
148.7 
1480 
1495 
153.7 
1395 
155.5 

148.5 
156.8 

152.7 

154.9 
142.5 
145.3 
148.7 
150.5 
153.0 
158.0 
158.1 
153.1 
151.5 
153.8 

152.5 
152.0 
151.7 
146.0 
146.0 
145.5 
146.5 
147.5 
146.5 
150.0 
149.5 
151.6 
155.2 
153.4 
151.8 
151.3 
153.4 
153.7 
153.7 

150.8 
149.4) 190.2 

189.2 

192.5 

194.5 

204 J 

193.7 

190.3 

196.2 

Att. | Corr, 
Th.| Bar, 

54.6} 29.621 
53.5] 29.774 
63.0] 29.706 
66.0) 29.702 
68.5) 29 615 
70.0} 29.711 
70.0) 29.713 
70 0} 29.706 
69.0) 29.739 
68.2) 29 764 
66.0) 29.809 
64.0) 20.832 
64.0) 29.834 
64.0) 29.820 
62 5) 29.851 
61.0) 29.817 
60.0} 29.896 
59.0} 29.935 
61.0) 29.944 
62.1) 29.956 
61.9) 29.979 
61.4) 29.979 
59.1] 30.006 

59 8] 30.052 
61.0) 30.080 
63.0) 30 049 
63.2] 30.045 
63.6) 30.069) 
66.5} 30.081 
71.0) 30.115) 
72.0) 30.107 
70 0} 30.099) 
64.5] 30.082 
63.0) 30.105 
61.8) 30.130 
60.8) 30.143 
60.0] 30.140 
58 7) 30.143 
57.0] 30.148 

57.2| 30.208 
57.7| 30.195 
58.1] 30.185 
66.0] 30 165 
69 4] 30 156 
72.0} 30.133 
74.5) 30.003 
74.5] 30.047 
73.2) 30.009 
705] 30.001 
67 5| 30.022 
65.4] 30.056 
64.0] 30.050 
62.8] 30.063 
61 0] 30.045 
59.0| 30.054 
57.0| 29.971 
57.0] 29 963 
57.0 29.970 

57.0] 29.978 
59.0) 29.961 

i 

CONAN NK 

on 

sSOooeoscooceomonosooomo 

Att.| Corr. 
Th.| Bar. 

61.2) 29.924) 69 
G18) 29.926 
62.0) 29.923) 
66.8) 29 904 
70 7) 29.873 
74.0) 29.842 
75 0) 29.515 
75.0] 29.867 
74.0) 29.870 
76.0 29.755 
68.2 29.958 
65.5 30.120 
64.2 30 055] 
62.7 30.082] £ 
60.7 30.119 
575 30.172 
56.0 30.134 
55.0 30.054 
57.0 30.039 
580 30.043 
58.0 30.094 

| 
58.0 30.106) 38 
55.9 30.275 
55.3 30.279 
55.0 30.279) 
54.0 30.307] 2 
58.0 30.286 37. 
495 30 257] ¢ 
50.0 30.253} 39. 
50.0 30 236 
49.3 30 460 
46.9 30.226 
45.3 30 296 33. 
47.7 30.214 
54.4 30.209} 32. 
55.4 30.20] 

42.0 30 202 
49.6 30.230 
52.8 29 701 
526 29.693 
52.8 29 689 
56.5 29 752) 
57.8 29.706] § 
58 5 29.790 
58.5 29.831 

64.8] 29.965] 41.8 
67.0] 30.001| 42.2 

64.5| 29.981] 55.8 
64." | 29.985 
64.2! 29.9851 57.0 

113 
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Gottingen 
Mean 
Time. 
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Magnetic Observations at Cambridge, United States. 

Var. 

+14 33 
14.33 
14.42 
14.30 
14.38 
14.32 
15.10 
15.18) 
14.31 
14.41 
14.17 
14.39 
1415 
14.20) 
14.40 
14.05 
14.48 
13.33 
13.24 
13.25 

13.03 
12.05 
12.21 
12.25 
14.20 
15.02 
17.25 
18.45 
17.03: 
16.23 
16:11 
1611 
22.19 
24.18 
31.14 
31.15 
15.05 
14.26 
15.16 
14.16 
14.45 
13.27 
13.11 

Att. 
Th, 

590 
59.0 
595 
60.0 
59.5 
60.5 
620 
625 
610 
6L.0 
59.5 
59.0 
59.5 
59.5 
58.8 
58.6 
57 6 
575 
57.3 
57.3 

Boi 
57.3 
57.3 
57.5 
60.0 
60.5 
66.0 
675 
67.7 
66.8 
65.6 
65.2) 
64.8 
63.5 
63.0 

| 62.0 
59.0 
59.0) 
59 0 
59.0) 
58.0 
57.0) 
57.0 

11.19) 59.0 

16.26) 62:5 
15.37 
15.43) 
16.15 
16.05) 
16.10 
17.10 
18.25) 
19.47 
19.13 
19.04 
17.34 
17.47} 6' 
17.47| 6 
17.36 

_ o 

ooocececocse 

16.48 
15.17 

61.0 
62.4 
62.6 
62.6) 
63.5 
65.0 

| 67.0 

Dec. 

155.2) 
149.4 
141.0 
140.0 
140.5 
142.4 
145.0, 
146.0) 

147 0) 

| ih 

191.3 
193.0 
1925 
190 0 
136.4 
184.7 
182.2 
181.5 
181.6 

148 5) 152.7 
150.1) 183.5 
150.6 
1518 

152.0 
151.0 

154.0 181.2 
155.8 
151.0 
1516 
153.0 
154.0 
156 7 

160.0 
156.9 
155.9 
155.2 
149 0) 
145.0 
143.2 
143.5) 
149.3 
148.5 
150.2 
153.6) 

1587 
1578 
157.7 
1535 
153.5 
152.7 
152.0 
1507 
151.0 
148.0 
146.1 
160.0 

158.0 
1548 
155.2 
154.8) 
152.0 
146.9 
143.0 
139.5 
1415 
143.5 
144.8 
1480 
1478 
150.0 
155.3 
154.7) 

184 6 
185.8 
186 3 
189.7 
189 2 
139.4 

1904 
193.9 
194 3 
193.1 
193.8 
192.0 
189 8 
192.2 
190 0 
191.4 
186.2 
190.2 
190.9 
190.0 
189.5) 
188.5 
186.1 
184.9 
183.1 
181.9 

136 4 

184.0 
186.9 
187.7 
188 0 
188 2 
192.5 
197.7 
195.7 
1923 
188 5 
183 7 
186 0 
188.1 
190.2! 
188.4 
182.9 
182.0 

184.2) 58 0 
187.6) 62.0 

185.0) 61.0 

Att, 
Th. 

638 
63.5 
64.5 
64.4 
65 0 
64.4 
63.0) 
625 
61.0 
60.0 
58.7) 
58 5 
58.5 
59.5) 

61.4 
545 
64.5 
66 5| 
67.5, 

69.0 

70.5 
69.5 
69.5 
69.0 

67 5 
67.0 
720 
74.0 

72.8 
719 
700 
63.5 
660 

65.0 

62.0) 
61.0 
60.0 
57.6 
56.5 

62.5 

60.3 
60.8 
618 
61.9 
618 
63.5 
65.0 

67.5 
70.0 
70.5 
70.5 
69.6 
69.1 
68.3 
65.5 
60.4 
60.0 

Corr, 
Bar. 

29.973) 
29.962 
29 952) 
29.265 
29 942) 5 
29 891 
20.874 
29.3854 
29.845} 5 
20.566 
29 370) § 
20.874) ¢ 
29 852! 
29.848 
29.805 
29 760 
29.785) § 
29.756 
29.772) 
29.757 

29.740) 
29.733 
29.735 
29741 
29 720) § 
29 693 
29.648 
29.628 
29.643 
29 651 
29 673 
29.658 
29 625 
29.623 
29.631 
29.754 
29.750 
29.753 
29 761 
29.760 
29.745: 
29.721 
29.737 
29 752 

29.785 
29715 
29.775 
29.775 
29.777 
29.767 
29.768 
29.738 
29.725 
29.720 
29.741 
29.734 
29.740 
29.767 
29 841 
29.874 
29.829 

67.0 
68 0 
65.0 
64.1 
61.3) 
58.2 
54.0 

53.0 
53.0 
50.0 
47.0 
47.0 
47.0 
47.5) 
46 0) 
460 
51.0 

56 6 
58.5 
61.3 

620 
63.5 
66.0 
68.0) 
69.5 
70.0 
695 
68 0 
66.7 
65.7 
56.2 
50.0 
47.0 

Gottingen 
Mean 
Time. 

5 

cococeoooesNossces: 

— wo 

eocooocece|ce|escscseco|ecscereso 

Vor, 

+15.29 
15.23 
14 42 
14.31 
14.27 
14.33 

14.39 
14.13 
14.31 
15 05 
15.05 
15.13 

15.05 
15 49 
14 24 
Term 

1244 
12.10 
12.06 
11.48 
1219 
12 38 
13.31 
12.42 
13.08 
13.03 
12.30 
12.24 
12.32) 
13.05 
11.02 
13.02 
13.46 
13.30 
13.01 
13.02 
12 38 
12.43 
13.14 
12.28 

13.44 
14.43 
15.03 
14.45 
1641 
17.40) 
18.00 
18.00 
18.06) 
18.26 
18.19 
17.39 
17.34 
16.28 
15.38 
15.16 
14.42 
14.10) 
13.38 

Att. 
Th. 

61.0 
610 
60.5 
603 
602 
605 

66.2 
59.3 
59.3) 
600 

60.0 
60.5 
59.8 
59.3 
58 8 
day 

53.5 
53.6 
53.7 
53.5 
5 5 
54.0 
544 
55.5 
55 5) 
56 2 
565 
56.3 
56.4 
56.0 
57.0 

56.0 
560 

560 
55.7 
55.5 
55.2) 
54.6 
55.3) 

57.4 
59.0) 
59 2) 
59.5 
63.5 
66.5 
67.0 
68.0, 
69.0 
69.0 
69.0 
67.5 
66.0) 
64.0, 
61.5 
610) 
60.0 
575 
56.5) 

14.11 55.5) 

Dec. | H. F, 

153.0} 185 0 
150 5} 186.5 
150.5) 186 9 
152.0) 186 6 
152 2} 187.1 
154.6) 187.5 

158 4) 186.0 
159.6) 187.0 
152 5) 189.3 
146.4) 190.5 
143.2) 189.3 
141.0) 185.9 
143.3) 183.6 
144.0) 183.2 
147.0) 182.0 
omitjted. 

156.0) 177.4 
155.5) 181.0 
155.3) 181 2 
154.7| 151.1 
152.7] 183.0 
149 5} 181.3 
145.4) 181.4 
144.1) 182.2 
143.6} 183 6 
146.0) 1815 
146.0) 181.0 
149.0) 180 0 
150.0) 182.0 
149.0) 181.5 
148.0} 182.0 
149.0) 182.0 
149 5) 182.7 
149.3) 183.7 
149.6) 184.0 
149.5} 136.7 
150.2) 188.8 
150 1) 188.1 
151.7) 186.5 
154.5 186.3 

158.5] 186.0! 63.0 
155.9} 186 9 
157.3] 187 6 
157.4) 187.6 
149.7) 191.5 
145.0) 191.8 
144.0) 190.5) 
145.0) 190.5 
146.6) 189.6 
149.5} 188.0 
151.5} 189.0 
151.2) 187.5 
151.2) 185.0 
151.5] 185 7 
152.2) 184.3 
152.5) 184.2 
151.4) 183.7 
152.0) 184 3 
152.4) 184.0 
151.4] 185.0 

Aut. 
Th. 

61.0 
630 
63.2 

62.9 
63.2 
64.0 

63.4 
63.5 
62.5) 
62.0 
62.0 
62.0) 
62.0) 
61.5 
61.0 

50.0) 
50.6 
50.7 
515 
51.5 
52.0 
52.6 
53.8 
54.5 
55.0 
55.0 
54.5 
54.0 
54.5 
55.0) 
55.0) 
55.0 
56.7 
59.0 
63.0 
66.0 

65.0) 
63.1 
63.5 

63.5 
63.5 
63.4 
67.0 
68.0; 
68.5 
69.0 
69.0 
69.0 
68.5 
668 
65.0. 
62.6 
60.0) 

59.5 
57.5 
58.4 
58.5 
55.0) 

Corr. 
Bar. 

29.845 
29.831 
29.858 
29.825 
29.898 
29,93] 

29.917] 5 
29.904) £ 
29.863 
29.864 
29.845 
29.843 
29.821 
29.778 
29.784 

29.495 
29.462 

29.442 
29.490, 
29.446 
29.452 
29.440) 
29 423 
29.423 
29,397 
29.402 
29.43% 
29.442) 5 
29.465 
29.487 
29.470 
29.470 
29.482 
29.495 
29.505 
29.501 
29.534 
29.547 

29,561) § 
29.559 
29.574 
29.583) 6 
29.598) 6 
29.607 
29.584 
29.567 
29.569 
29.579 
29.610 
29 6234 
29.689 
29.704) § 
29.730 
29.742 
29.759 
29.797 
29.809 
29.831! 
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Gottingen ie armel Ee |Gottingen Att. Att.| Corr. | Bx. 
non V.F. ae Dec. | H. Fe Th, re Th. a Vat Th. Dec. | H. F. Th. BAL: sae 

h. m, - 2 3 h. m. A A i 21 0-412 42) 59.5 151.8) 185.6) 55.8) 29.814) 46.0), 8 0|-4-20.03) 71.8) 143 0] 198.0] 73 0] 29.999) 71.0 22 0) 1215) 545 152.r| 185.5] 61.3) 29.887| 45.0] 9 0] 20 41 | 72.0) 145.0] 197.0] 74.5] 30.009) 70.0 23 0) 11.31) 55.0) 156.5) 184.7) 60.t] 29.883] 49.5|| 10 0) 19 28} 74.6] 152.0] 195.0] 73 5] 30.088) 70.0 Jun. 1. ; 11 0} 18.37] 71.0] 153 0) 190.0] 71.6] 29 869] 67.0 24 0) 15.13/59.8 158.4) 183 3] 60.8) 29.907] 54.4|| 12 0} 18.07] 69.0] 154.5] 188.0] 69.0) 29.983] 62.5 1 0} 15.06) 58.0, 159.0) 185.0) 61.2) 29.915] 58.2), 13 0] 17.19) 66.0] 152.5] 185.5) 67.0] 29.994] 57.0 1 52) 15.16) 59.2 157.0) 187.3] 62 7/ 29.915] 61.5|| 14 0] 17.25] 66 0) 153.1] 187 4| 65 4] 30.006) 51.0 2 0| 15.20/59.5) 156.3] 137 6) 62.6] 29.915 15 0] 16 42} 63.5) 153.2} 185.6) 63.5] 30.009) 49.0 2 8) 15.22/59,9/ 155.9) 137.7] 62 5] 29.918] 619] 16 0) 16.24] 62.0] 153.2] 185.5] 61.5] 30.008) 46.5 3 0) 16 04) 61.7) 153.1) 188 9] 62.5] 29 913] 62.0)| 17 0] 15.45] 60.5] 153.7] 183.0] 59.3] 29.994! 45.0 4 0) 1636) 635) 148.8) 189.7/ 64.0] 29.911] 63.9] 18 0| 15.06) 59.5| 153.5] 184 0] 58.0| 29.979) 44.0 5 0) 18.08) 65.0) 145 5} 191.0} 65.0] 29.929) 65.5|| 19 0) 15.42|57.5| 153.2] 183.7) 58.0) 29.971) 42.0 6 0) 17.30) 66.5) 143.0) 192.0} 68.3] 29.930) 67.0|| 20 0} 14 14] 56.5] 152.0] 186.0) 60.0] 29.958) 41.0 7 0) 17.33) 67.5) 142.0) 191.4) 69.0) 29.917] 67.2|| 21 0} 14.00] 55.5] 152.2) 188.4) 63.0] 29.929) 40.7 8 0) 17.48) 68.8) 143 5) 190.5} 70.0) 29.87x) 68.8) 22 0] 13.13! 54.0) 151.0] 188.0| 65.0] 29.939) 40.2 
9 0} 17.20) 69.5) 144.6) 187.0) 70.0] 29.892] 68.2)| 23 0) 10.31| 55.8) 160.0] 187.2| 64.8] 29.939) 46.0 10 0} 17.62) 69.0| 146 0] 191 2) 69 4) 29.891] 67.0/Jun. 4, 

IL 0) 17.44) 68 0) 150.0) 189 0) 68.2) 29.909] 65.4)| 24 Of 15.30] 61.0) 162.0] 187.2 64.0] 29.948) 545 12 0} 16.24) 67 0) 149.0) 186.0) 66.5] 29 947| 63 2)| 1 0] 15.28] 59.0! 162.8) 187.0) 63.8) 29.964) 59.0 13° 0) 16.23) 65 0) 151 5) 185.0) 65 0] 29.983) 58 0|| (1 52] 15.46] 60.5| 160.5] 188 2| 64 5] 29.935] 63.0 14 0) 16.84) 64.5) 150.2) 184.4] 63.5] 30.007] 54.0|| 22 0] 15.46] 61.0] 160.0) 189.0! 64 9 63.2 15 0) 16.05) 63 0) 150.5) 183.3) 61 6] 30.021] 50.0|! €2 8] 16.10} 61.4] 160.0] 189.9 65.0] 29.932) 64.4 16 0} 15.44) 61.2) 152.5) 185.9] 60.5] 30.009 47 2\|Jun. 6. 
17 0} 14.15 60.0) 167.0) 188.5) 61.4] 30 049) 45.0|| (1 52] 19.12] 70.2| 158.2] 198 2| 67.6] 29.716] 66.5 18 0) 13.24) 59.0) 154.0) 187.0] 61 5} 30.048) 44.0// 22 0} 19.08) 70.5] 158.0] 198.2| 67.8] 29.704 19 | 14.30) 57.5] 153.5) 190.0] 62.0] 30 058) 435]! @2 8] 19.15] 70.4] 158.0! 198 5| 67.9] 29.697] 68.2 20 0) 14.40) 56.0) 156.5) 191.5] 62.0] 30 063) 44.0||Jun. 7, 
21 0) 14.19/55 0) 155 0} 187 7/ 61.0) 30 028] 415] (1 52] 13.03) 55 4] 156.2| 183.9) 48.6) 30.2121 55.1 22 0} 13.39) 53.5) 157.9) 186.0] 60.0) 30.059) 41.0|| 22 0] 13.23) 55.5] 156.0] 184.1) 48.7] 30.191 23° 0} 10.21) 55.0) 159.2) 182 2) 58.0] 30.080) 47.5)) €2 8} 13.05] 55.5] 155.9] 184.7] 49 2! 30.201) 55.3 Jun. 2. 7 0} 15.12| 622) 141.7] 188 5) 62.7] 30.175] 62.0 24 0) 15.18) 60.0) 160 5] 182.7] 57 3) 30.123) 52.3| 8 | 15.25! 63.0) 144.0| 188.9] 62 9] 30.156) 64.2 1 0} 15.16) 58 0) 157 0) 186.0) 58 0/ 30.126] 58.0] 10 0} 15.26] 63.8] 147.0] 187.0] 63.0] 30.151] 62.8 152) 15.48/ 59.5) 158.5] 191 2) 59.7) 30.129] 64.0) 11 0} 15.28) 63 8| 149.0) 191.0| 63.0) 30.280) 62.8 2 0) 16 09) 60.0) 158 0] 192.0 60.0, 30 129 12 0| 15 00] 63.5] 149 0) 192.5) 63.0] 30.228) 60.5 2 8) 16.16 60.2 157.8) 191 3) 60.2, 30.136) 65.1] 13 0} 9.42) 625] 147 0, 138.7| 62 0] 30.139] 56.0 3 0} 17.24) 63 2 144.5] 190.3 63.6) 30.122, 684] 14 0) 9.25) 59.0] 150.0, 185.3) 60.0] 30.148 51.0 4 0} 16.45) 65.5, 145 0) 188.0/ 67.2 30.125] 70.0] 15. 0} vivrating| 55.0] 151.0| 185.5) 58 0| 30.339) 47 7 0} 19.01/70 0) 139 5) 192.6 73.0) 30.017, 69.7)| 16 0] 1220) 55 8) 152.0] 184.9] 56.8] 30.360) 46.0 8 0) 20.36 70.3) 139.6) 192.0/ 72.7) 30.070) 69.3] 17 0| 13,06] 55.5] 154 0| 188.5) 57.2! 30.372] 45.0 9 0} 20.23) 71.0 143 0 190.0) 72.5, 30.019 69.1] 18 0] 14.46] 54.8) 154.0) 186.5| 57.7| 30.352) 43.5 IL 0) 19.11) 70.5 149.7} 190.2) 69.8) 30.005) 67.0/ 20 0} 12.37] 53.0] 150.0) 191.8) 61.0] 30.365] 40.8 12 0) 18.38) 69.0, 151.5) 184.0) 68.0 30.020 620] 21 0} 12.37] 53.5 148.7] 189.2] 60.0] 30.361] 40.1 13. 0] 17.48) 67.0 152.5) 185.5) 66 5) 30.069, 58.5} 22 0} 12.09] 53.0] 145.0] 189.0 60.0] 30.382 39.3 14 0} 19.03) 65.5, 160.8) 187.3) 65.4) 30.080) 542] 23 0} 8.32) 56.0] 154.1] 190.5] 62.5] 30.417! 47.0 
15 0} 18.30] 64.5, 163.9] 185.0) 64.0, 30 084) 52.0/Jun. 8. 
16 0) 17.18) 63.5 157.1) 189 0) 65.5 30.089) 50.5} 24 0] 13.48) 58 6] 156.1] 192 2] 64.1! 30.389 51.7) 
17 0} 17.03) 63.5) 150.0) 190 0) 66.1) 30.090] 48.8] (1 52} 14 45) 58 6) 157.4] 194.8] 65.2] 30.447] 62.0! 18 0} 17.03) 63 5 148.0) 192.0) 68.0, 30.094! 47.0/ 22 0} 14.44) 59.0] 156.7] 195.0] 65 2| 30.455 
19 0) 17.03) 62.5 151.0) 191.0) 68 0 30.094| 45.5 @2 8] 15.09) 59.1] 156.6] 195.4] 65.3] 30.446) 62.6 20 0) 16.11) 62.4 152 2) 190.7] 685) 30 060] 44.4] ~3 0} 15.34] 615] 152 0] 194.5] 65.0] 30.455) 63.6) 2L 0} 15.18/59 6 153.2) 190.9) 63.0 30.066 425] 4 0| 15.10/ 63.0] 144.0] 193.4 30.450) 64.7 22 0) 14.07) 57.8 156.8) 185.7] 65.5 30.073 41.2| 5 0} 15.36) 64.5] 138.0] 195.4] 65.7] 30.431| 65.8 23 0) 11.06) 57.8 160.0) 184.0) 63.0, 30.082 46.6} 6 6} 17.30] 65.3] 139.5] 191-5] 65.0 30.400) 65.0 Jun. 3. || 7 0} 17.34] 65.5] 141.2] 190.0] 65 0] 30.391] 62.5 24 0) 17.17) 63.5) 161.2) 184.8 61.5 30.112 543) 8 0] 16.20] 65.5] 143.3) 184.5] 63 8| 30.372) 60.0 1 0) 16 49) 61.2) 160.7] 190.0) 61.0) 30.107) 60.5] (13 58} 14.14] 59.0] 150.4] 186 3) 57.0] 30.359) 52.3) 152) 17.13) 62.7) 157.9) 192.2 623 30 107 65.4) 314 0] 1325) 59.0] 149.7] 188.4] 57.0] 30.363) 52.5) 
2 0} 17.17) 63.0) 155.6] 192.8) 627, 30099 || € 14 8} 13.44] 59.0] 149.9] 188.2) 57.0] 30.370) 52.3 
2 8) 17.23! 63.2) 155 0) 193 8) 62.9 30.095) 65.7 15 0} 13 40/587] 152 3) 187.7) 57.0] 30.373) 51.0 3 0) 18.17) 65.0) 152.5) 198.0) 65.2 30.075 69.0) 16 0] 14.25] 58.0] 156.0) 183.7) 56.5] 30.349) 50.8 4 0) 19.01) 67.0) 146.0) 199.0) 68.0 30.053) 71.0 17 0} 13.47| 57 5| 155.7] 186.0] 56 0| 30.332) 50.2 6 0] 20-05) 69.81 141.3, 1972, 728 30.05, 71.0 18 0} 13.951 57.5| 154 91 186 21 55.01. 30.2941 515 
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Gottingen 
lean 

Time. 

h, m. 
19.0 
20 0 
21 0 
2 0 

oa) 

Yooocose 

_ fo>) 

Sssocoosoomow 

~ 

ws 

_ or 

cooomoweo: 

= 

_ i—) 

eococu 

Hor — mm OO 

on 

_ a) 

cooocesoooonunso 

V.F. 

4-13.25 
13.26 
12.25 
13.25 

12.00) 2 
13.38 
13 04 
12.49 
12.41 
15.10) 6 
14 48 
15.00 

15.36 
16.41 
18.00 
18.40) 6: 
19.44 
13.08) 
13.15 

15.02 
15.02 
15.14) 6 
14.43) 6 
16.00) 6 
16.02 
17.06 
17.26 
22.36 
19.11 
18.32 
19.41 

18 41 
19.14 
19.20 
18 47 
13.32 
19.15 
19.33 
19.41 
20 01 
20.44 
18.10 
18.16 
18.33 
19.11 

19.05 
19.22 
20.01 
18 22 
20.12 
24.20 
21.00 
19.29 
19.45 
19.22) 
19.20 

19.42 

Att. | Corr. 
Dec, | H-F. Tb.| Bar. 

151.6] 188.0] 56.0) 30.267 
154.7| 187.1] 57.0) 30.264 
153.7| 182.0) 58.0) 30.226 
146°5| 187.0) 59.0 30.163 

146.7| 187 2) 59 0| 30.137 
5| 150.5} 185.0) 55.0) 30 112 

164.1} 193.7) 58.4] 30.068 
155.3] 139.9) 53.4] 30 063 
156.4] 189 2) 58.6] 30 036 
145.0] 187.3) 61.0) 29.849 
151.0} 191.5) 65.3) 29.745 
160.0} 189.0) 62 0} 29.424 

162.0] 185.3) 62.0) 29.596) 6 
165.7] 187.5) 64.2) 29.588 
159.0} 196.4) 67.0) 29.590 
145.5] 195.0) 68 0} 29.543) 6 

3} 141.2] 195.0) 72.6] 29.492 
161.5) 183 5) 55.0) 29.655) 
159.5] 182.0) 54.0) 29.649 

155.7] 193.2) 55 0) 30.001 
}| 153.0] 191.8) 55.5) 29.988 

153.2) 192 4) 56.0) 29.995 

158.8] 193.7} 65 0) 29.987 
158.5] 194.2) 64.6] 29.974] 6 
157.0} 187.2) 64.5] 29.890} 6 
154.0} 192.0) 64.7} 29.767) 6 
129:0) 197.9! 67.4) 29.951 
155.0} 194.0, 71.8) 29.928 
150.6] 197.2 71 0) 29.931 
149 0} 203.0, 70.6) 29.933 

147.5} 201.7) 69.5) 29.995 
9) 156.0) 194.0) 69.0] 29.991 

156.2) 194.3) 68 9) 29.997 
156.6] 195.0, 63.8) 29.993 
158.0} 198.0, 69 0] 30 007 
153.5) 201.6, 70.0) 30.020 
150 8} 204.1) 72.2) 30 018) 7 
145.0} 205 0 73.8) 30 026) 7 
149.0} 196 5) 74.2) 30.029 
144.0) 200.6) 75.0) 30 001 
155.0) 199.5, 74 5) 29.969 
149.3) 194.8, 73.3) 29.999 
150.0) 195.8) 72.6} 30.021 
150.8} 196 0; 72.3] 30.017 
152.0) 194.0) 71.0) 30 035) 6 
152.0} 194.0 71.0) 30.021 
153.0) 194.2 71.0) 30.013 
158.5] 190.0) 64 2} 30.027] 6 
154.0) 194 3 68 0) 30.031 

| 146.5] 197.0] 68.5] 30.032 
151.0} 198.2 68.3) 30.002 
158.0 195.0, 68.0} 30.010 
159.6] 194.5, 67.5) 29.980 

3) 146.0] 197.3 67.0) 29.932 
149.9] 192 4 66.6) 29.928 
158.2) 193.7, 66.2} 29.929 

155.7| 193.6 66.0) 29.987 

197.6} 66.7] 29.967) 6 

Gottingen 
Mean 
‘Time. 

Drone 

3 

coonwonsssc 

oeoco:;: 

V.F. 

+19.15 
20.16 
21.15 
21.97 
22 12) 
22.07 

* 21.43 
20.21 
20.00 
19.47 
20.02 
19.39) 
20.12) 
19.11 
20.02 
20 26 
19.39 
19.40) 
19.40) 
19.37) 
19.10 
18.39 

18.26) 
18.43 
19.20) 
19 31 
19.44 
20.19 
21.45 
21.09 
21.09 
21.25 
21.25 
21.13 
18.08 
19.43 
18.36 
18.43 
18.30 
18.20 
18.48 
18.03 

19.22 
22 28) 
23.23) 
24.00 
24.00 
23 33 
24.09 
24.00 
22 22 
20.46 
20 46 
19.25 
20 30 
20.19 
20.24 

15.20 
17.08 

vibrating 

Alt. Att. | Corr. 
ph, | Dee |B Ee\nns | Bar. 

69.5] 165.0) 185.2) 68.0] 29.986 
71.5] 151.3] 196.6) 70.4] 29.957 
73.5| 149.8] 197.0) 72.8] 29.938 
74.0)| 147.1] 197.7) 74.0] 29.914, 
75 5| 146.2! 195.6) 74.0) 29.896) 
75.5] 149.0 197.0) 74.5] 29.938) 
74 (| 149.0) 195.5) 74.0) 29 907) 6 
73.0| 149.0) 195.5) 73.0) 29.981 
72.3) 149.0) 196 0} 72.5) 29.948) 6 
71 G6) 151.9] 195 4) 72 0) 29.954) 6 
71.5] 155.0) 193.1] 71.0) 29.954) 6 
715] 154.0) 193.3] 71 0 

5| 154.0) 193.5) 71.0) 29.974 | 7 
70.7| 151.9) 194.0) 71.0) 29.972) 6 
70 ()| 148.5) 192 8) 70.2) 29.966 
70.5| 149.2) 195.5} 70.0) 29.953) 6 
70.5] 153.9] 195.0) 68.6) 29.952) 6 
70.2) 151.9] 193.7) 68.7| 29.928) 

68.8} 154 6] 191.7) 67.0) 29 874 

70.0) 148.8) 194.3) 70.0) 29.724 
71.2) 150 4) 191.7) 71.3) 29.719. 
72.5| 151.8) 191.8) 73.0) 29.718 

74.6 153.3] 195.3) 74.5] 29.710 
75.0 351.9) 197 1) 74.9) 29.732 
74.6 151.0) 198.2) 75.6) 29.726 
745 151 2) 198.1) 75.0) 29.740 
69.0, 151 2} 191 5) 69.0) 29.743 

69.0, 152.8) 193.0) 68.0) 29.794 
69 0 153.5) 193 0) 68 0) 29.764 
68.5 154.5} 191.9) 67 5) 29.778 
65.0, 155.4) 193.0) 67.0) 29.783 
68.0, 155.0) 192 3) 66.5) 29.696 
67.5) 157.0) 192.5 29.767 

69.5) 197.0) 69.5} 29.797 
75.3, 156.0] 202 5) 74.0) 29.755 
76.8 152 0) 202.2) 76.8) 29.746 
80.5, 148 0) 202.2) 81.5) 29.792 
81.3 148.8) 201.4) 82.2) 29.775 
82.0) 149.3] 200.3) 82.5) 29.77 
81.7 149 8] 199 9] 82.5) 29.783 
813 151.5) 199.0) 82 0) 29.765 
80.5) 152.5) 199.7| 81.5) 29.779 
76.0 152 5] 197.2) 77.0) 29.819 
76.5. 153.0) 197.2) 76 0 
765 154.6) 199 0| 75.5| 29.823 
75.2 154 4) 196 0) 69.3) 29.827 
72.5, 153.1] 196.2) 73.0) 29.829 
72.0, 154 5) 195.2| 72.0) 29.836 

| 
66.0 159.8) 191.5) 61.0) 29.935 
67.5 157.5] 195 0) 64.0) 29.931 
72.0 152.0! 198.6) 68.2) 29.938 

69 5] 143.8) 195.9) 68.2) 2.883) 6 
69 5} 149 4) 191.9) 67.5) 29.897 6 

68.2) 158.5) 192.2) 66.2) 29.853) 6 

67.0] 158.4] 194.0) 65.2) 29.765) 6 
67.6) 153.5) 195.6) 66.8) 29.767, 6 
69.0) 148.5] 196.0) 65.0) 29.748) 6 
69.5} 148.0) 195.8) 68.6) 29.756) 6 

74.0| 153 7) 192.9] 74.6) 29.708) 7 

69.5) 151.9) 193.5] 68.5] 29.776) 6 

65.0 
73.2 

IID HOM ~P~2-1 Waomoem Oe NNowoUNnNon 5S 
70.5) 



Magnetic Observations at Cambridge, United States. 

Gottingen 
Mean 
Time. 

= 

_ _— ie WowomwP Rok Pace ootee! 
a i=} ci) 

mane? 

Gottingen Att.| Corr. | Ex. 
eee ai | Dee. {HF | apn | Bar. | Th, 

h. m. = ° ° 
5 0/4+19.25) 70.5 147.1) 198.0} 71.1] 29.963) 73.0 
6 0} 17.05) 70.3) 146.0) 197 0} 77.0} 30.287) 79.2 
8 0} 17.25} 76.0) 147.0) 197.0} 78.5] 30.184) 78.0 
9 0} 20.35) 77.0) 149.0) 198.0] 79.0) 29.852) 77.0 

10 0} 21.03) 77.0) 150.0) 197.0) 78.0) 29,397) 76.0 
11 0} «=21.35) 77.0) 151.0) 199.0) 77.5) 29.171 
12 0} 21.09} 75.6} 153.0) 196.0! 75.9] 29.876] 71.3 
13 0} =19.08) 73.5) 152.0) 194.0) 74.0) 29.881) 67.0 
14 0} 19.00) 71.5) 152.5) 193.8] 72.0) 29.923) 63.2) 
15 0} 19.02) 71.5) 153.6) 194.6] 70.0) 29.902) 60.0 
16 0} 18.20} 70.0) 153.2) 191.7] 68.5] 29.889) 58.5 
17 0} 18.10) 69.0) 153.4) 190.5] 67.0] 29.894) 57.5 
18 0} 17.22} 68.0} 154.2! 189.8) 66.0} 29.881) 56.0 
19 0 155.1 29.859) 54.0 
20 0 155.8 29.837) 53.0 
21 0} 15.48) 63.5) 156.3) 187.6} 61.8) 29.815] 52.0 
22 0} 15,11} 63.0} 157.6} 186.0} 60.7) 29.848) 52.0 
23  O} vibrating 158.6} 185.2) 59.2) 29.821| 58.2) 

Jun. 22. 
24 0} 16.23} 66.0} 161.3} 187.8] 59.5) 29,836) 62.0 
1 0} 17.20} 66.0} 161.4) 189.5} 60.5} 29.831) 66.0 
3 0} 18.32] 70.0) 153.0) 197.1] 68.0} 29.706) 76.0 
4 J vibrating 149.0} 203.5] 73.5] 29.762) 78.2 
5 0} 22.07] 74.8) 147.0) 204.1} 75.6) 29.787) 80.5 
7 O| 22.04] 77.0) 144.0) 198.3) 81.0} 29.681) 81.0 
8 0} 24.08} 79.7] 143.5) 198.7] 82.2) 29.652) 81.3 

Term] day} omit ted. 
Jun. 23. 

10 0} 15.03) 64.5) 153.1] 183.7] 63.2) 29.741] 58.5 
11 0} =15.49} 64.0] 157.9} 190.0) 63.8) 29.745] 56.0 
12 0} 14,24) 63.5] 153.6} 189.8) 63.3) 29.747] 55.9 
13 0} 13.45] 62.0) 146.2) 187.0) 61.8] 29.740} 55.5 
14 0} 14.28) 62.5) 153.0) 187.2) 61.2) 29.768] 55.0 
15 0} 14.27] 62.0) 156.9) 188.3) 60.6} 29. 781) 54.5 

Jun. 24. 
24 0} 16.48] 60.2) 152.2) 190.1] 56.6] 29.807] 58.3 
1 0} 16.19) 61.0) 156.2} 191.4) 57.8) 29.798] 63.0 
3 0} 16.27) 65.8) 157.5) 194.9] 64.0] 29.797] 67.0) 
4 0| 17.03) 67.5) 149.0) 199.5) 67.0} 29.759} 68.0 
8 0} 10.34} 72.8] 148.3) 196.4) 74.7) 29.718} 71.9 

10 0} 19.13] 73.5] 146.0} 195.0} 75.0) 29.724] 70.5 
11 0} = 18.17) 73.4] 151.5] 192.5) 74.0} 29.730] 70.2 
12 0} 17.30} 72.0) 152.0] 195.0) 73.2} 29.724] 69.0 
14 0} 15.22) 68.5] 154.0) 192.0] 70.0) 29.765} 60.0 
16 O} vibrating 158.0} 192.0] 65.5] 29.804) 57.4 

17 0} =16.03} 65.0) 160.5} 195.9] 65.0] 29.802) 55.0 
18 0} 18.00} 65.0) 155.0] 195.0) 64.5] 29.794] 55.0 
19 0| 16.25] 64.5) 154.7) 191.5) 66.5) 29.791) 55.0 
20 0} 15.32! 63.5] 155.6] 191.2) 66.0] 29.822) 49.0 
21 0} 15.15) 62.5) 155.0) 193.0] 65.4) 29.807) 53.0 
23 0} 13.10} 65.5) 152.6] 196.5) 67.0) 29.831] 58.6 

Jun. 25. 
24 0} 18.20) 72.0) 157.5) 192.2) 66.5) 29.881} 63.5 

Jun. 27. 
1 0} 17.01) 68.0) 160.0) 193.7} 64.5] 29.732) 63.0 
2 8] 18.48) 69.7| 154.8) 194.5) 66.5] 29.756} 62.8 
4 0} 17.48] 68.5) 133.7) 190.1) 67.0) 29.756) 60.0 
5 0} 17.17} 67.5] 145.0) 192.0) 63.5] 29.772) 59.0 
6 0} 17.30] 68.0) 146.0) 189.7) 62.0] 29.767] 62.5 
7 O| 17.35) 68.5} 144.2] 189.0] 63.0] 29.790) 62.5 
8 0} 17.28) 68.5) 147.4] 185.0) 62.9] 29.784] 61.0 
9 O| 17.47) 68.5) 147.0] 186.5) 62.0) 29.768) 60.7 

11 0} «617.00! 67.5) 151.1! 185.9! 60.3) 29.804] 58.0 

20 

on 

PessscoocooomowoocscosoooooSP coosoosooSoos YS 

fat ee bet PWHURKONANNS 

C~m—F 

= 
Re 

~ =] = 

15.34 

OU Od De 

= ie] on 

cooFfomonmoosooscoooNesoe 

V.F. 

QASQIAR Ba SAREER SO 

12.02 

15.02 
15,06, 
15.26 
15.04 
15.31) 
15.43 

16.40 
19.45 
22.35 
21.32) 
21.12 
20.27 
21.43 
21.25, 
20.05 
20.32 

18.30 
18.21 
18.26 
22.03 
22.42 
22.35 
23.01 
22.17 
22.29 
22.24 
22.98 
22.32 
23.46 
22.37 
21.20 
21.29 
20.18 
18.20 
15.22 
12.13 
10.21 

9.49 
17.46 
23.44 

17.21 
18.33 
19.11 
19.34 
19.08 
18.26 
18.04 
17.31 
16.22 
16.22 
16.18 
16.30 

16.10 
16,31 
16.25 

Att. 
Th. 

wo 

Soovsoo SoS 

Dee. | H. F. 

155.5} 185.8 
163.5} 187.0 

163.5] 189.0 
154.7) 191.2 
146.7] 192.4 
145.0} 193.0 
148.0} 187.8 
153.0} 187.0] 6 

161.5) 188.0 
145.0) 200.0 
143.0) 200.0 
145.8} 197.0 
149.7) 198.3) 
153.5] 193.6 
143.4] 188.4 
143.9} 193.0 
144.0) 191.5 
144.3] 190.1 

161.6] 187.6 
161.2] 188.6 
161.0] 192.2 
145.0} 204.0 
144.0} 200.5 

117 

Ex. 
Th. 

29,805] 54.7 
29.803) 59.0 

29.803) 59.0) 
29.731) 62.0) 
29.728} 63.2) 
29.728) 65.4 
29.757) 67.3 
29.741) 58.9 

29.749) 71.0) 
29.731 
29.809 
29.745 
29.797 
29.877 
29.894 
29.996 
29.988 
30.002 

Corr. 
Bar. 

69.0 
67.0 

59.5, 30.045 
61.0 30.023 
64.5 30.011 
76.0 29.992 
78.3, 29.955 

138.7] 210.5 
143.2} 199.2 
151.0) 199.5 
147.7) 196.2 
154.2} 192.0 
154.0} 191.0 
154.0} 192.0 
170.0} 196.0 
162.5} 205.0 
160.2) 201.0 
164.0} 200.0 
163.0] 199.0 
161.5} 198.0 
158.2} 198.0 
157.0} 197.2 
159.0} 199.0 

79.5) 
82.0 
80.0) 
78.5 
75.0 
75.0 
75.0 
74.5 
74.0 
73.0 
73.0 
73.0, 
72.0 
71.0 
72.0) 
71.5 

72.0 
72.5 
82.0 

73.8 
79.0) 
76.2 

158.5} 200.8 
162.6) 198.2 
140.0) 205 5 

158.5) 212.6 
156.3] 212.3 
153.1] 212.8 

30.005 
29.900 
29.962 
29.820 
29.906 
29.791) 6 
29.918) 6 
29.923) 68.0 
29.911 
29.921 
29.909 
29.901 
29.902 
29.899 
29.853 
29.863 

29.889) 72. 
29.886 
29.879 

29.852 
29.852 
29.848 

79.2 

NIVIVIAAGHH 

BRU SSSSEESS 
os oococecoe 

an 

Js QS on oa 

149.0} 205.9 
149.3} 203.9 
150.6} 202.6 
150.5} 202.5 

203.5 
152.2) 204.8 
153.0} 205.2) 73.9 
153.8} 204.9 
159.0 

161.8) 200.9 
159.0} 203.3 
146.9} 201.8 

78.5 
76.5 
76.2 
75.5 
74.5 
720 

29.805 
29.792 
29.746 
29.786 
29.807 
29.864 
29.869 
29.865 
29.786 

29.827) 70.0 
29.845 
29.805 

73.6 
72.6 

70.0 
70.8 
76.5 
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Gottingen 

Time. Th. 

h. m. 

oe 

—i— i) 

la a tt ee me CO 

or 

soomonwsccosd 17 16.28} 70.5) 170.3 
18 0} 15.44) 69.0) 169.4 
19 0) 15.01) 68.5) 170.5 
20 0} 18.14) 68.0) 144.9 
21 0) 17.45) 67.0) 153.5 

July 7. 
24 0} 15.45) 71.0) 159.4) 
3 0) 16.35) 69.0) 153.2) 
4 0| 18.00) 71.0) 147.0 
5 0} 18.00) 71.5] 148.3) 
9 0) 16.46) 71.8) 146.6 

10 0} 16.49] 72.0) 148.7 
11 0) 16.19) 71.4) 150.5) 
12 15) 15.37) 70.0) 151.7 
13 0} 14.16) 69.0) 146.5 
13 52) 16.42) 69.0| 146.5) 
14 0) 15.35) 69.0) 147.0 
14 8 15.31] 68.5) 147.5 
15 0} 15.19! 67.0) 148.0 
16 0} 14.28) 65.5) 147.7 
17° 0) + 14.22) 63.8) 148.6 
18 0) °13.37| 64.3) 148.1 
19 0} 13.31] 64.3) 148.2 
20 0} 13.21) 64.0) 149.0 
21 0} 13.15) 63.6) 149.0 
22 0} 12.27) 62.0) 150.2 
23 0) 12.28) 61.7) 157.4 

July 8. 
24 0} 13.12) 62.8) 160.8 

0 
20) 
15, 
0 

30 
20 

14 0} 15.28) 69.5) 165.3 
14 10} 15.23) 69.5) 157.2 
16 0} 21.30) 69.5) 160.3) 
17 0} 20.01) 69.8) 155.0 
18 0} 19.35) 70.0) 163.9 
19 0} 23.15) 70.0) 156.6 
20 0} 19.20)-70.5) 154.5 
21 0) 19.08) 71.0) 137.5 
22 0) 19.20| 71.0} 148.0 
23 0] 18.35) 71.5) 147.7 

July 13 
0 
0) 
0 

Mean | V.F. | Atte! Dec. 

418.37] 76.5] 145.6 
18.22| 76.0] 145.6 
18.24] 75.7] 149.2| 
18.28) 74.5] 149.2 
15.32} 72.5] 145.5 
16.18) 69.2) 167.0 
18.35] 69.2| 159.0 
16.29] 69.5] 149.2 
18.12| 71.0] 147.9 
16.01) 70.5] 150.0 
16.39] 70.0] 171.7 

13.20) 63.5) 160.0 
14.23) 65.2) 155.2 
15.33) 67.0) 150.0 
16.19) 68.5) 147.4 
16.11) 68.3) 144.5 
15.25) 68.0) 142.3 

13. 0) 14.04) 68.7) 146.6 
ii 50| 14.20) 69.5) 171.8) 

18.33) 73.5) 158.5 
20.40) 77.6) 150.0 
23.08) 82.0) 148.0 

201.7 
199.5 
193.2 
193.9 
202.3 
195.6 
212.0 
209.1 
209.3 
204.5 
204.4 
205.1 
202.3 
203.5 
202.6 
203.0) 

196.9 
207.3 
210.0 
208.1 
202.9 
201.2 
200.8 
197.0 
200.0 
201.5 
2015 
200.5 
200.2 
198.2 
197.3 
197.5 
196.7 
196.5 
1965 
196.1 
195.8 

196.6 
198.0 
204.0 
206.0 
206.0 
204.0 
200.6 
200.5 
203.4 
202 6 
202.9 
209.0 
202.2 
208.8 
197.0 
197.8 
202.7 
198.0 
202.0 

205.7 
216.0 
213.5 

23.28] 86.0] 145.0) 211.5] 96.5] 29.728 
23.17) 88.0) 146.2| 214.0] 90.4) 29.713 
22.15] 87.0| 148.0| 216.5) 88.0) 29.719 
20.29] 83.0] 145.0] 210.0) 84.0] 29.724] 76. 
19.33] 80.5] 149.0) 209.0] 80.7| 29.720] 72. 

vibrating 149.7) 207.0) 77.0) 29.593 

19.07) 79.0} 156.1) 204.0) 72.5) 29.719 
19.06} 78.5| 157.8) 209.5) 76.0) 29.791 
20.44) 82.0} 149.6) 206.8) 82.0) 29.761 
23.06) 85.5) 142.6) 218.0) 87.0] 29.718 
23.12) 88.0} 141.3) 214 8) 89.4] 29.715 
23.12} 88.0] 145.0) 212.0) 87.8) 29.681 
21.20) 85.0} 148.0) 209.6) 84.0) 29.707 
21.05) 82.0) 145.2) 210.2) 81.0) 29.747 
21.05} 81.0) 147.5) 211.4) 79.2+29.778 
21.18) 79.0) 141.5) 211.7) 76.0) 29.759 
19.32) 74.0) 150.1 ' : 
18.06) 74.0] 143.3) 204.6) 73.5) 29.799) 6 

19.27] 77.0] 158.7] 211.9] 76.3] 29.799 
22.42) 81.6} 150.0) 217.8) 82.0) 29.808 
20.20) 80.5} 143.0) 215.0) 82.0) 29.824 
18.25! 77.0} 143.0) 205.5) 78.8) 29.847 
19.04) 77.5) 147.5] 208.5) 78.0) 29.843 
19.02) 77.0] 148.0) 208.6) 78.0) 29.855 
18.17) 76.0) 150.5) 204.5) 76.0) 29.875 
18.15) 75.0) 155.0) 203.9} 75.0) 29.882 
17.33} 73.0) 157.1| 206.6) 73.0) 29.844 
17.00) 71.8) 150.0] 203.0) 71.4) 29.845 
16.23) 71.0} 156.0} 205.0) 71.0) 29.849 

16.38) 70.0) 157.0) 207.0) 70.0) 29.884 

20.40) 79.0) 153.0) 207.2) 79.0) 29.770 
24.39) 84.0] 144.5) 212.0) 26.0) 29.731 
23.42) 87.0] 147.2) 211.0) 88.6) 29.675)" 
23.36) 78.0] 151.1} 209.0) 87.0) 29.726 
22.05} 84.0} 150.2) 206.0) 83.6) 29.729 
20.29) 80.0} 154.0) 204.5) 79.0, 29.781 
20.10) 76.5} 155.7) 209.2! 75.7) 29.813 

vibrating 153.2) 205.7) 75.0) 29.775) 6 
18.08) 70.0) 154.0) 206.1) 72.5) 29.779 
17.17} 69.0] 148.0) 205.0) 71.5) 29.783 

18.40) 74.0] 157.0) 207.0) 74.0) 29.762 

19.37} 76.0] 156.0) 209.0) 74.6) 29.695 
20.25) 76.8] 158.0} 200.0) 74.2) 29.688 
20.36) 76.8} 156.2) 211.2) 74.4) 29.689 
20.33} 77.0) 155.6) 209.5) 74.6) 29.689 
20.23) 76.0] 153.0) 208.0) 74.0) 29.707 
19.32) 75.0) 146.8) 201.6) 73.5) 29.717 
19.36) 75.0] 146.9) 201.0) 73.7) 29.715 
19.24] 75.3] 147.2) 202.5) 73.8) 29.712 
20.34) 78.4] 148.0) 200.8) 76.4) 29.711 
Term) day| omit|ted. 

19.08) 75.5) 153.1) 203.2) 76.0) 30.135 
18.18) 74.0} 154.0) 205.3) 74.0) 30.126 

Att. Att.| Corr. | Ex. 
Th. | Dec | H+ Fl ph} Bar. 5 

150.2) 204.7) 74.8) 29.722 
152.0) 204.8) 73.0) 29.762 
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Gottingen ; Hat |) Corn, | ex. ||Gottingen Att. Att. | Corr. 2 Mean V.F. ae Deos)| Hikes | Ate | Corte | Ee. Mean V. F. | yi | Dee. | H. F. | Ait) Corr pe 

h. m. ° ° h, ° ° ° 14 0/4-17.12) 70.0 138.5} 201.3] 70.0] 30.153 61.5 21 BO -+17.40) 69.4} 152.4} 197.1) 67.6] 29.937) 61 2! 
15 50) 15.43) 66.5) 140.7} 199.2] 68.0] 30.144] 57.0] 222 0} 17.39] 69.0} 151.2! 197.7] 67.4] 29.946 62.0 
16 0} 16.26) 66.5) 144.1] 197.9] 68.0] 30.145 57.0] 22.10) 17.16] 68.8] 152.8) 197.0] 67.5] 29.944) 61.8' 
16 10} 16.28) 67.0) 144.5) 199.5] 68.2} 30.145] 57.0 July 28. 
18 0} 16.12) 66.5, 139.1} 197.3] 66.0] 30.145] 55.2|| 24 0] 16.38] 66.5] 162.8] 198.2 66.0} 29.987) 65.0 
20 0} 14.42) 64.5) 135.0} 197.7] 63.8) 30.153) 54.0 1 50} 18.28) 70.4] 161.9] 204.5! 68.5] 29.989] 72.8 
22 0} 14.30] 64.4) 141.2) 196.9] 62.6] 30.149] 52.3 32 0| 18.29) 70.5] 161.2) 205.2) 62.0] 29.981) 73.0 

July 22. 210) 18.33) 71.0] 159.8) 206.0) 69.2} 29.978] 73.0 
23 50} 15.17] 66.5) 151.0} 196.1) 61.4] 30.147] 59.0 July 29 
24 0} 15.27) 66.0) 148:3] 195.7] 61.4] 30.156] 60.0 1 50| 17.37] 67.5] 166.5] 196.4] 66.0) 30.073) 71.4 
0 10} 15.24) 65.4} 149.5} 195.6] 61-4] 30.168] 61.0 2 0} 17.34] 67.6] 168.0} 198.0) 66.4] 30.059] 71.3 
2 0} 16.05) 66.5| 159.0) 206.0} 65.0) 30.132) 71.0 210) 17.45] 68.0} 169.0] 198.8} 67.0) 30.059! 71.8 

July 25. 4 0} 20.14] 72.0) 159.5) 203.6) 72.8] 30.043) 81.0 
1 50} 18.24 66.0) 160.0) 201.7) 62.2) 30.095] 61.8 5 50] 22.15) 76.5] 146.7) 207.5) 77.5] 29.978) 81.2 
2 0] 15.14} 64.7) 163.0} 200.9] 62.0] 30.074] 62.0 6 0} 22.22) 76.5) 146.4) 207.7) 77.6) 29. 997, 81.0) 
2 10} 15.19) 66.0) 161.5} 202.0) 62.5] 30.084) 62.5 6 10| 2297] 76.6] 146.8) 206.2! 78.0] 29.999 81.6 
4 0} 15.39) 66.7) 155.3) 206.4] 66.0] 30.068] 65.3 8 0} 23.26] 79.5) 143.0) 209.4] 80.5] 29.936) 81-0 

69.8) 30.051) 68.2 9 50} 22.21) 80.3] 141.7} 210.2) 79.8] 29.886) 79.0 
6 0] 16.23} 68.7] 146.3] 207.6] 70.2| 30.057] 68.3]| 91 
6 10} 16.31) 69.0) 145.1) 207.4] 70.5] 30.055| 69.0) @10 10} 22.10] 80.0] 143.4] 208.7| 79.5] 29.910) 78.0 
8 0) 17.35) 71.5) 145.0) 203.5] 73.2] 30.023] 71.6] 12 0} 21.19] 78.5] 147.5] 202.0! 78.0] 29.899) 75.0 

0 0} 22.12) 80.2} 142.8) 208.9| 79.6) 29.926) 78.0 

9 50} 18.09) 73.0) 151.0) 201.3} 74.0) 30.006] 71.8 Su 50} 20.36] 76.5} 147.0) 209.4) 75.6] 29.877) 72.0 

36 50} 16.21] 68.6 146.3) 206.8 

10 0} 18.22) 73.0, 151.2) 201.5] 74.0] 30.027] 71.5|| 214 0| 21.14) 76.6] 146.3] 207.4] 75.6] 29.882! 72.0 
10 10) 18.11) 73.0) 151.4) 201.2| 73.9] 30.003) 71.4|| @14 10) 21.35] 77.0] 146.4| 207.5) 75.6| 29.885) 72.0 
12 0) 17.18) 71.5| 152.5) 201.0) 72.5] 29.991] 67.5|| 16 0] 21.05) 76.6] 141.5] 204.4) 75.0] 29.865) 71.8 
13 50) 17.40) 70.5] 153.0) 201 0} 70.0] 30.017| 63 7|| (17 50| 21.43] 76.9| 153.8! 204.4] 74.5] 29.785] 71.6 

18 0) 21.42) 76.0) 153.0 205.6 74.5| 29.775) 71.8 
18 10} 21.37] 76.0) 153.0) 206.0| 74.6] 29.771] 72.0 
20 0} 19.03] 74.0] 154.5] 204.0) 74.2) 29.728) 70.0 

14 0) 17.49) '70.4| 152.0} 202.6] 70.0] 30.021] 64.0 
14 10) 1804) 70.5) 154.0} 201.7] 69.8] 30.011] 64.0 
16 0} 17.15) 69.5) 156.6) 202.1] 68.5] 30.027] 62.0 
17 50) 17.20) 68.0) 153.8) 200.2) 67.5] 30.017] 61.0 
18 0} 17.31) 68.1) 153.9} 200.7) 67.4| 30.029) 61.0 

21 50) 19.22) 73.0] 153.5] 202.3) 72.6] 29.710) 69.8 
Ee 0} 19.24) 73.0] 153.1) 202.5) 77.0] 29.699) 69.2 

18 10) 17.42) 68.3) 153.6] 200.0] 67.4] 30.018) 62.5 2 10) 19.34) 73.2) 153.6] 202.0) 77.0] 29.701) 69.3 
20 0) 17.03) 66.7) 153.0) 200.9) 66.2} 29.985) 61.0||July 30 
21 50) 16.06 66.6) 155.0) 199.0) 65.7; 29.957) 60.6}| 24 20.35} 71.0} 156.0) 203.5] 73.4) 29.688) 71.0 
22 0} 16,05) 66.2) 155.7] 199.4) 65.6) 29.954) 60.6 
22 10] 16.07| 66.2) 156.0) 199.4) 65.8) 29.969) 60.6 

24 0) 15.26 65.5) 159.0] 198.9! 64.8 30.000! 61.7. 
50| 16.17] 65.6 161.0] 201.3) 65.2, 29.975) 65.5! 

21.49} 78.5] 162.5) 208.3] 78.0) 29.621) 81.8 
22.11) 79.0) 163.0) 208.3] 78.8] 29.630) 82.2 
22.28) 79.5) 163.6) 210.0] 79.0] 29.626) 83.0 

13.41) 61.0) 159.4) 200.0) 58.4) 29.889 
13.46) 61.1) 159.2) 200.0) 58.8} 29.882) 60.2) 
13.40) 61.4| 160.8) 201.4 59.0) 29.877} 60.2 
14.25) 63.7) 152.2) 201.2) 63.3] 29.885) 64.1 
16.02) 66.5] 145.7; 199.2| 67.6] 29.880} 65.5 
16.16] 66.7) 145.3} 200.1] 68.0} 29.886) 66.0 
16.19) 66.9) 145.0} 199.5] 68.1} 29.876! 65.0 
16.25) 69.5) 144.7] 198.2 70.1] 29.854] 68.2 
16.31) 69.4) 148.6] 200.2) 70.0) 29.864) 66.7 
16.24) 69.3) 149.8) 198.4] 70.0) 29.863) 66.5 
16.09) 69.2) 150.2) 198.5) 69.8] 29.869) 66.3 
15.28) 67.6) 148.2) 196.3] 67.7] 29.894) 63.0 
15.02) 66.3) 146.2] 198.6} 65.6] 29.954) 56.6) 
15.04) 66.2) 146.5] 197.4] 65,3) 29.938) 56.4 
15.11] 66.0) 147.2) 197.7) 65.1] 29.955| 56.0 
14.37) 64.4) 151.7) 200.7) 63.2) 29.972) 52.5 
14.03} 62.3) 149.9) 195.9] 61.5] 29.981) 50.2 
14.13) 62.2) 151.6] 196.3) 61.0] 29.983) 50.2) 
13.44} 62.0] 152.5] 196.2) 61.0] 29.981] 50.4 
12.30) 59.3) 153.1] 195.4) 58.8) 29.990) 47.2 
12.19} 58.0) 154.6) 196.2) 57.0) 30.026) 46.0 
12.14) 58.0} 155.6] 191.2) 57.2) 30.026, 46.0 

10! 12.02) 58.0) 155.4] 191.4| 57.0] 30.020) 46.0 

2 0] 16.30) 66.2) 161.5] 201.8) 65.2 29.951] 69.0 
2 10) 17.00) 66.6, 161.5) 200.5) 65.6, 29.961) 70.5) 

i: 50} 21.13) 75.5) 163.5] 206.2) 75.0) 29.804] 79.0 
2 0) 21.19) 76.0) 163.5) 207.0) 75.5} 29.778) 79.6) 
210) 21.27) 76.5) 162.5) 207.6] 75.8 29.761 80.0) 
4 0} 24.00) 81.6 149.7) 211.0 82.6) 29.738) 85.8) 
js 50| 25.21) 85.8 143.5] 215.6) 87.9) 29.693] 88.4. 

> 

LYN M5 

VO SCDDIALERWWOSSDONDARIPNWWEI wooe 

6 0] 25.27] 86.0] 143.0] 216.0) 88.0) 29.724! 88.8 
6 10| 25.32) 86.4) 143.0| 216.6] 88.5, 29.747! 89.0 
8 0} 24.27) 86.5 142.2) 212.9) 89.0 29.733] 80.0) 
9 50) 22.32) 82.5) 147.0) 204.6) 84.0, 29.726] 79.8, 

10 0} 22.23) 82.5) 147.0) 205.4) 84.0) 29.737] 80.0! 
10 10] 22.23) 82.4) 148.2| 205.0) 83.8 29.744) 79.2 
12 0] 2228) 81.5) 152.0] 206.0) 82.5 99. 803) 77.0) 
si 50} 21.35] 79.0| 149.0] 205.0! 79.5, 29.848) 71.9 

14 0} 21.30) 78.5) 149.3} 204.4) 79.0, 29.851) 70.6) 
14 10) 21.28) 78.5| 149.5) 204.3) 79.0| 29.849) 70.2 
16 0} 20.40) 76.2) 149.7) 203.2) 76.5) 29. 881) 68. 2 
318 50} 19.05) 72.5) 150.4) 202.1) 74. 0 29.877) 67.0) on — on _ o _ on i oa _ one ou 

eooooesc|ecscoesc|escesoscososcooes Ssoses 18 0} 19,00) 72.6) 150.9] 201.7| 73.4| 29.873] 66. 0) 
18 10} 19.26) 72.3] 151.4] 201.2 73.3) 29.887) 67.0 
20 0} 18.30) 71.2) 151.5] 198.5 me 29.922) 62. 4| 

ee en elle dle ee ee al all eagle || 
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Gottingen Gottingen 
= Att. Att. | Corr. | Ex. = Att. Att. | Corr. : 

Mean V.F. | Att | Doo. | H.F. | Ai | Gone | ir Mean V.F. | Att | Dec,.| BF.) Ath | Corr: 

h. m. x hm 

Aug. 2. 5 mi Aug. 8. is > 5 

24 0|4-14.03) 58.3) 159.8 190.0} 55.1] 30.056 53.5 1 50|+-16.06) 68.3) 155.2) 210.0) 67.1] 29.867 67.3) 

150} 12.32) 60.0} 159.0] 197.6) 58.2) 30.052) 59.0 2 0| 16.14) 68.5) 155.4) 210.4) 67.4) 20.885) 67.6 

2 0} 12.38) 60.2] 1538.8] 198.5] 58.6) 30.055| 59.8) @2 10) 16.35] 68.6] 155.1] 210.0} 67.5) 29.857) 68.0 
210} 12.48) 60.5) 157.4} 199.5) 57.2! 30.055] 60.8 4 0} 17.36) 70.6) 148.7) 208.8) 69.8) 29.853) 71.6 

Aug. 3. 5 50) 17.29! 71.3] 143.0} 204.8) 70 6} 29.864) 71.2 

1 50} 13.20} 60.0| 158.2} 200.3) 59.0] 30.143] 67.0 6 O| 17.26) 71.3) 143.0] 204.6) 70.4) 29.854) 71.2 
2 0} 13.28] 60.5] 158.0) 201.0) 59.5) 30.139] 67.8]| €6 10| 17.24) 71.4) 143.1) 204.2) 70.7| 29.854) 71.6 
210] 13.44] 61.0] 157.0] 201.8] 60.0] 30.158] 68.5|| 8 0| 17.20) 72.2) 146.2) 200.8) 71.6) 29 844) 71.6 
4 0} 16.47) 67.6| 145.8] 207.0) 68.6} 30.151] 74.2 9 50| 17.15} 72.5} 153.1) 198.6] 71.8) 29.836] 71.7 
5 50} 19.00] 72 0] 140.6] 208.5] 75.0] 30.150] 76.2||210 0} 17.08) 72.6) 153.4) 198.2) 71.9) 29.832) 71.3; 
6 0| 19.04) 72.5] 140.3] 208.4] 75.5] 30.142) 76.8||@10 10} 17.03) 72.7) 153 6) 198.4 ne 29.829) 71.3 

6 10] 19.12! 72.8] 141.0] 208.0] 76.0] 30.139} 77.0]| 14 0] 17.00) 71.0) 145.9) 209.5) 70.6) 29.884) 66.8 

8 0| 20.04) 76.5) 145.5} 206.3) 78.0] 30.113] 78.2|| 16 0} 17.19) 72.0) 143.6) 206.7) 70.2) 29.881) 66.2 

9 50| 19.46) 76.6] 150.2} 205.5] 76.3} 30.103] 73.8|| 18 0} 17.15) 69.5) 143.1) 205.6) 68.9) 29.903) 60.2 

10 0| 19.38] 765) 150.4] 205.0) 76.2] 30.111] 73.0]| 20 0} 17.09) 68.8} 136.2) 204.5) 67.5) 29.926) 65.5 
10 10} 19.27] 76 0| 150.9} 204.2) 76.0} 30.110] 72.2)| ¢ 21 50 147.9} 203.3) 67.4 

12 0} 18.41) 73.5] 151.2] 202.0 72.3] 30.143] 68.5|| 222 0) 17.25) 68.5} 148.3) 203.2 67.4) 29.946) 65.4 
13 50] 18.00] 71.9} 147.9] 202.2} 70.0| 30.160} 62.8] € 22 10} 17.20} 68.5) 148.9) 203.0) 67.3) 29.964) 65.2 

14 0| 17.44] 71.0] 148.1} 202.2) 69.8) 30.162] 62.0)|Aug. 9. 

14 10} 17.48) 71.0] 148.7] 202.0] 69.7] 30.170] 62.0|| 24 | 16.07] 68.0) 161.7) 203.2) 66.8) 29.982) 67.2 

16 0| 17.16) 68.7] 151.4] 202.5] 68.0] 30.184] 60.0] €1 50} 16.47] 69.0} 161.8) 208.4) 68.0) 29.999) 70.8 
17 50| 16.19) 66.7) 148.8] 200.2) 66.0) 30.148) 58.5 2 0} 16.45) 69.2) 161.5) 207.8) 68.1 

18 0| 16.14] 66.7| 147.4] 199.6] 65.8] 30.173] 58.5|| €2 10) vibrating 160.7} 207.3) 68.4) 30.004) 71.8 
18 10} 16.08) 66 5| 148.5] 198.8) 65.5] 30.174] 58.0//Aug.10. 
20 0} 15.12) 64.3] 148.8] 199.4] 63.4) 30 163] 57.2] (1 50} 17.33] 71.0} 158.0) 205.6; 70.0) 36.071) 72.5 
91 50} 14.15] 62.6| 149.1] 196.7] 61.6] 30.143] 55.2|| 22 0} 17.35) 71.2) 157.0) 206.2) 70.2) 30.063) 72.8 
S22 0} 14.10| 62.7] 154.3] 196.8] 61.6] 30.149] 55.8|| €2 10) 17.45) 71.5] 156.8) 207.0) 70.4) 30.063) 73.0 
22 10} 14.00) 62.5] 154.9} 197.3} 61.4] 30.151/ 55.6|| 8 0} 17.33) 76.5) 149.8) 204.3) 75.6) 30.047) 71.8 

Aug. 4. 9 50} 18.20) 73.6) 152.5) 200.4| 72.6) 30.026) 66 2 

24 0} 13.46} 62.3] 155.0] 194.7! 61.0] 30.156] 60 0}| 410 0} vibrating 152.0} 202.4} 72.4} 30.020) 66.2 

1 .50| 14.27] 63.5| 156.6] 203.0] 62.2] 30.169] 60.2}|¢10 10) | 152 0) 202.0) 72.3) 30.034] 66.2 

2 0] 14.34] 63.5] 155.8] 203.5] 62.5] 30.175] 60.8|| 12 0) 17.03) 70.5 155.2) 203.7) 70.6) 30.009) 66.0 

2 10| 14.42| 64.0} 154.8] 205.0) 63.0] 30.158) 61.4||( 13 50} 16.06} 69.0 151.8) 203.0) 69.0) 30.048) 65. 

Aug. 5. 14 0} 16.44} 69.0 151.5) 202.7) 69.0) 30.040) 65.0 

1 50| 14.18] 61.5] 161.8] 203.5) 60.5} 30.122] 59.8]| € 14 10} 16.17) 69.2 151.0 203.2 30 046) 65.0 

2 0| 14.11) 61.6| 161.0] 205.3] 60.5] 30.124|59.2|| 16 0) 16.20} 69.0, 151.9) 204.0) 68,3) 30.052) 65.0 
9 10| 14.08) 61.7] 159.9] 205.2) 60.6] 30.125] 59.3) (17 50} 18.05) 69.0, 158.0) 203.0) 68.0) 30.072) 64.7 

4 0} 14.13) 62.6} 150.6] 203.8 61.3] 30.122) 61.7|/218 0) 17.38) 69.0 156.5) 204.3) 68 0) 30.070) 64.8 

5 50| 14.18) 62.8) 142.9} 203.0) 61.8) 30.100] 61.2)| €18 10) 17.32) 69.0 156.1) 205 8) 68.0) 30.052) 64.8 

6 0} 14.25| 62.8] 143.2} 203.0) 62.0] 30.101/ 61.3)| 20 0) 16.28) 67.5) 157.0) 203.0) 67.0) 30.049) 64.0 

6 10} 14.28) 63.0| 143.5] 202.0) 62.0) 30.103} 61.6) (21 50) 15.20) 66.5, 158.0} 200.0) 66.0) 30.047) 64.0 

8 0| 15.12! 64.5| 146.0) 200.0) 64 0) 30.094| 64.0 Sx 0) 15.18] 66.2 157.7} 200.0) 66.0] 30.049) 64.0 

9 50| 16.11| 66.6| 150.2| 199.2) 66.0] 30.071| 67.0|| €22 10) 15.14) 66.4 158.0) 200.0) 66.0 30.049) 64.0 

10 0| 16.15] 66.6} 150.2! 199.0) 66.0} 30.073) 67.0)|Aug.11. 
10 10| 15.44] 66.6) 150.8) 199.3) 66.0] 30.074] 67.8] 24 0} 15.34] 66.5) 157.4) 202.5) 66.2) 30.054) 65 5 

12 0} 16.05) 68.0) 154.0} 199.5) 67.5) 30.082) 66.6 150) 16.37] 67.6 156.0) 206.5) 67.6] 30.068) 70.0) 

13 50| 15.42 67.6| 153.5} 206.0] 68.1| 30.095] 66.0)] 22 0} 16.28) 68.0 154.0) 205.3) 67.2) 30.066) 70.0 

14 0| 15.42) 67.0) 153.0} 206.0) 68.1) 30.101 2 10) 16.39] 68.2; 153.2) 206.0) 67.5] 30.074) 70.3 

14 10} 15.42) 67.6} 152.8] 205.2) 68.1] 30.105] 65.8)|Aug.12. 
16 0} 20.19) 67.5| 157.4] 213.4) 68.2) 30.114) 65.9) ¢1 50) 17.30) 68.5 156.0) 203.5] 67.9] 30.068) 73.0 

17 50} 21.28) 67.6} 164.0) 218.0; 68.0 65.2 2 0} 17.13] 69.0 156.2} 204.5) 68.6) 30.071) 73.4 

18 0| 21.02 68.0! 169.1] 214.0) 68.0] 30.123| 66.2|| @2 10} 17.25] 69.0, 156.0) 205.5) 68.5) 30.068) 74.0 

18 10) 21.25) 68.5) 166.7| 211.5) 68.1} 30.123] 65.8)| 4 0) 18.40 725) 145 6} 209.7| 73.8| 30.061] 75.0 

20 93.00! 67.8] 156.0) 200.5) 67.8) 30.120| 63.8) €5 50) 18.10} 72.9 144.5) 209.5) 73.8) 30.053) 75.0 

21 50) 20.15) 67.1) 158.1) 213.5) 66.8) 30.131) 63.3 rf 0} 18.08] 72.8, 144.1] 208.5) 73.6) 30.054) 69.7 

Fe 0} 20.05) 67.0| 158.5) 213.0) 66.8] 30.135) 63.2)| €6 10} 17.48) 72.5 144.8) 208.0 73.2) 30.057) 67.0 

99 10} 19.46) 66.9] 158.4] 211.0) 66.7] 30.133] 63.3} 8 0) 16.36) 71.0 147.0) 204 6) 71 0) 30.051) 68.6 

Aug. 6, 10 0) 16.48}71.4 150 5} 203.0) 71.3) 30.069) 68.5 

24 0} 16.30) 66.6) 160.7) 203.5, 66.2) 30.135) 64.2 32 0} 16,39} 70.7 151.5) 201.3) 70.3) 30 077) 66.0) 

1 50} 16.41) 66.6) 159.2) 204.9) 66.0} 30.138) 66.6|| (13 50) 15.38) 68.3 146.5) 200.5) 68.0 30.099) 65.2) 

2 0| 16.33) 66.6] 158.3] 205.0) 66.1 14 0} 16.11 | 147.5} 201.0 

210! 16.34] 66.8! 156.0] 205.8 66.1) 30.142! 66.31} €14 10) 16.25! 68.6 147.0 201.0] 68.2) 30.091} 65.2) 



Magnetic Observations at Cambridge, United States. 

Gottingen i Au. | Corr. | Bx. ||@sytinge? Att. Ait. | Corr. 
pean aya a tr | Dee | HF] sta] Bare | th, |] Mean | Ve Fe | opal] Dee. | BF) pa’) Bar. 

h. m. ai h, m. m, 

16 0|+17.13 69.6) 146.0) 201.7] 68.3] 30.083 65.0|| (21 5u +16 02 68.5] 156.5] 202.8) 68.0] 29.892! 64. 
17 50) 17.07] 69.5) 148.0] 200.3] 68.0] 30.075] 64.6]| 222 0} 16.00) 68.5) 156.5) 203.0) 68.0) 29.894) 6 
18 0} 17.10 147.9] 2008 22 10) 16.04) 68.5} 156.5) 203.0} 68.0) 29.896) 

18 10} 17.11) 69.5) 148.0} 200.6] 68 0} 30.073) 64.6) Aug.18 
20 0) 17.09) 69.2) 141.6] 201.6) 67 6} 30.064) 63 8); 24 15 34] 68 0] 163.7) 204.6) 67.5) 29.901 
21 50] 16.46] 68.3! 148.9] 200.0) 67.0] 30.075] 61.1 1 50) 16.32) 69 5} 161.0; 207.5) 69.8] 29 887 
22 0} 16.39 | 150.0} 200.2 2 0} 16.38] 70.0} 160.5) 207.8) 62.8} 29.693 
22 10) 16.29) 68.0} 151.3] 200.1) 66.8} 30.071) 61.0 210) 16.34] 70.0} 160.0} 208.2) 69.8) 29.882 

Aug.13 Aug.19. ’ 
24:0 153.8} 197.9} 65.1] 30.090) 60.5 1 50} = 19.08} 73.0} 161.8) 222.2) 72.3) 29.853 
150) 14.44] 65.0) 152 4) 201.8) 64.3) 30.116) 605 2 19.10] 73 1} 156.5) 222 1) 72.4) 29.855 
2 0} 14.43] 65.0/ 152.4) 201.0 210) 19.13} 73.2} 150.0) 222.4) 72.5) 29.851 
210) 14.47) 65.0! 152.0] 201.8) 64.1] 30.098) 60.7 4 (} 19.19} 75.4} 143.0] 219 0) 75.0) 29.848 

Aug.15. 5 56] 20.39] 79 5} 137.0) 213.2) 81.0) 29.804) 82. 
1 50] 14.43) 65.5) 154.5} 206.2] 65.0} 29.879) 64.6 6 139.3] 211.8 
2 0} 14.44) 65.6) 151.8) 206 6] 65.1) 29.881 65.8) 6 10} 20.34} 80.0) 138.2) 212 7) 81.8) 29.795) 82. 
2.10} 15.06} 66.0) 151.7] 206.4] 65 5) 29.881) 66.9 8 6} 21.31} 83.0} 147.2) 209.5] 85.0} 29.768) & 
4 0} 16.32! 70.6) 142 2} 208 2} 70.5] 29.874] 72.8 9 50 166.2| 204.0) 84.3) 29.759 
5 50) 17.11) 71.5) 140.0] 206.4] 72 1| 29.863] 70.6|/210 0} 19.16} 83.5] 166.7) 204.3) 84.0 
6 0} 17.16) 72.0} 143.6) 207.6] 72.5] 29.863] 71.5} @10 10) 19.26] 83.3] 166.6} 203.1) 84.0) 29.759 
6 10} 17.08) 72.3) 143.0) 207.2) 72.6] 29.864) 71.7)| 12 0) 19.27 161 3} 204.0! 79.0) 29.77 
8 0} 17.27/ 73.5) 149.0} 202.7] 73 6] 29.888) 72.3] (13 50 157.2| 204 3) 78.5 
9 50| 17.30) 73.5| 155 9) 203.1} 73.6} 29.851] 72.0|| 214 0} 19.27) 77.0] 157.6) 206 3) 78.5) 29.787 

10 0) 17.32} 73.5] 155.9] 204 9} 73.2] 29.850] 71.9|| @14 10} 19.23) 77.0) 157.8) 207 5) 78.4) 29.791 
10 10) 17.39) 73.4) 156.0} 202 9} 73.4| 29.853] 72.0|| 16 0) 158 0} 207.1) 75.0) 29.839) 6 

12 0} 17.17) 71.9] 146.6} 203.2} 71 8] 29.881] 69 3|| (17 50] 17.20) 71.0) 158.5) 206.0) 74.3) 29.831 
13 50} 18.10) 72.5) 149.6] 205.1] 71.4] 29.896] 65.6]/218 0) 17.18 159 5} 205.9) 74.0 
14 0) 18.07| 72.4) 149.7] 205 1} 71.4] 29.902] 65.6|| €18 10) 17.22] 71.0} 160.3) 205 7) 74.0) 29.838 
14 W 72 5| 149.6] 205.4] 71.4| 29.907] 65.1]/ 20 0} 16.27) 69 5] 155 5) 206.5) 71.0) 29.844 
16 Q| 17.42) 71.4) 157.5) 204.0} 70.2} 29.886] 64 2|| 22 0] 15.38) 67.2) 158.8) 205.5) 68.6) 29.867) 6 
17 50| 17.36) 70 2| 160.4] 2U2.7] 69 0) 29.885) 64.1)|Aug.20 
18 0| 17.39! 70.1| 158.9] 202 8] 69.0} 29.887/ 64.1|| 24 0} 15.12) 66.6) 165.1) 202.5) 68.0) 29.875 
18 10} 17.41) 70.1| 158.3) 203.1) 69.1] 29.889) 64.2) 1 50 160.8) 210.0) 69.8) 29 887 
20 0} 17.00] 69.6] 152.6] 204.9 68.2) 29.873] 64.3) 92 0) 16.10) 68.7) 160.2) 210.1) 70.0) 29.889 
21 50) 16.20) 69.0) 155.7) 203.4) 68.9 29.882) 63.8 2 10} 16.19} 69.0| 160.2) 210.0} 70.2) 29.892 
22 0| 16.12) 69.0] 157.4] 203.7| 67.8 29 882! 63 8) Aug.22. 

1€ 22 10} 16.37) 68.7) 158.2) 203.1! 67.4, 29.880) 63.8 1 50} 13.39} 61.4) 165.2) 205.0) 63.1) 30.245 
Aug.16. 2 0} 14.03) 62.1) 165 2) 205.8) 63:7 

| 24 0} 14.46) 66.3) 163.3) 203.8) 67.0) 29.890) 63.2 2 10) 14.10) 62.7 206.2) 64.3) 30.236 
1 50} 16.00} 67.5) 161.0) 208 5] 67.5) 29.889) 68 0 4 0} 17.08] 68.5) 154.6) 210.2) 72.0) 30.232 

2 0} 15.49) 67 5| 161.0) 208 7| 67.5, 29.897) 68.8 5 50) 18.21) 73.0} 149 0) 210.5) 76.5! 30.229 

210} 16.02) 67.6) 160.0] 208.6| 67.8. 29.907] 68.9) ss 18.24] 73 4) 148.2) 211.5) 78.0 

Aug.17. 6 18.32) 73.8) 142.2) 210.8] 78.1] 30.222 

1 50} 16.12 67.5) 164.0) 210.0) 66.7) 29 913} 71.0} 8 19.26) 77.0) 150.1) 209 3) 80.8] 30.206 

2 0} 16.17] 68.0) 163.3) 209.2) 67.0 29.927] 72.0)! 10 19.20} 78.0) 153.1} 208.2! 79.6] 30.204 

210] 16.29] 68.2) 163.0} 209.5| 67.3) 29.923} 73.0)| 12 18.00! 74.8) 153.8) 205.3} 75.4] 30.213 
4 0| 18.16) 71.6) 152.8] 211.7) 71.6, 29.893] 75.7) ¢ 13 16.30) 71.2) 146.4) 207.6) 72.0) 30.231 
5 50) 19.14] 75.0! 144.0) 211.8) 76.0) 29.893) 78.0!) 9 14 16.49} 71.2) 151.5) 296.6) 72.0 
6 0] 19.13) 75.2) 143.8} 212.0) 76.2, 29.887) 77.0)| € 14 17.00} 71.2) 149 2) 204.5) 71.8) 30.240 

| €6 10) 19.12) 75.5) 143.6) 211.0) 76 5| 29.889) 77.6)| 16 15.40) 66.5} 154.8} 201.3} 70.0) 30.244 

8 0} 18.32 75.6) 149.0) 208.2) 76.7) 29.862| 74.0|! (17 50) 16.18) 67.0] 152 6) 197.7) 68.0] 30.247 
'€ 9 50} 18.38) 76.4) 154.3) 206.8 76.8) 29.861) 76.5)/ 218 0} 17.00) 67.2) 152.0) 197 7| 67.8 

10 0} 18.44] 76.4) 154.5|.206.8) 76.8) 29.863) 76.7||€18 10] 16.37) 67.1] 151.9} 198.0) 67.5} 30.260 

10 10} 18.43) 76.5) 154.3) 207.0| 76 8 29.855| 77 0|| 20 0] 15.02) 65.6) 149.8) 201.5) 66.0) 30.229 
12 0} 18.34| 76.0) 155.0) 207.0 76.0 99.885! 72 2|| 22 10} 15.22) 63.5) 158 3} 198.5] 64.0) 30.257 
13 50} 17.28) 73.0) 156.7] 205.1) 74 0, 29.913) 68.0) Aug.23. 
14 0} 17.42) 73.0! 156.6} 204.7 73.8| 29.920! 67.0|| 24 0] 15.22) 62.8] 165.9] 198 4] 62.3) 30.298 
14 10) 17.45) 73.0) 157.0] 203.6) 73.2, 29.919) 67.0 2 0] 16.30) 67.0) 158.7) 206.0) 68.0) 30.298 
16 0|* 17.18) 70.0) 155.4) 204.2 72.0) 29.926 65.0) Aug.24. 
17 50) 18.30} 70.0| 167.4] 209.7| 70.0, 29.923) 65.4) 1 50] 15,10) 61.0] 159 4) 203.2) 62 0) 30.231 

18 0} 18.33] 69.0] 167.5] 210.0) 70.0, 29.921) 65.2! 2 0| 15.37] 61.3} 159.9) 203.7] 62.1) 30.245 

18 10] 18.32) 69.0) 167.5) 210.0) 70.0, 29.919) 65.0 210} 14.17] 61.5] 156 1) 203.0) 63.0) 30.250 

20 0} 18.15! 68.8! 165.5) 207.7! 69.0: 29.903! 63.2 4 0| 16.37| 67.0) 147 9' 204.2! 70.7| 30.246 

21 



122 Magnetic Observations at Cambridge, United States. 

hotlingen me Att ocare ; Gottingen Att. Att, | Corr, < 
ASRS EA epg OG ee | Bar, Th, SN alle th, | Dee} Fel apn” | Bar. : 

6 0|-417.44) 71.0] 143.0] 206.6, 76.0] 30.193) 74.0 as 3 ; 
8 0} 18.37] 74.0) 149 7] 203.0/77.] 30.138] 73.8)]| 2 0|+18.46) 69.0) 140.0) 206.4) 67.9] 29.411) 69. 

12 0} 18.15] 72.5| 153.5] 203.4) 72.8] 30 122/68.0|| 3 0) 18.41] 69.5] 140.0) 206.0] 68.6] 29.420! 6 
13 50| 17.45] 69 5] 163.5] 202.5) 70 0/ 30.133] 62.0] 4 0| 18.33) 69.7) 136.0] 211.0} 69,5) 29.432 
14 0| 17.40 69.1] 159.5] 204.9] 70.0 5 0} 18.31} 70.3| 133.2} 209.2! 70.0] 29.415, 6 
14 10) 17.25] 69.0) 159.6] 206.5] 69.8] 30.133] 61.4]| 6 0] 18.07] 72.4) 133.5} 210.0| 72.8) 29.432 
16 0] 15.49] 65.5] 156.5] 203.7) 67.5] 30.119|58.5|] 7 0] 15.23] 67.0] 134.6) 201.5) 68.9) 29.473 
22 0) 12.49/58 5) 159.5] 200.9} 61.4) 30.063|54.2|| 8 0] 15.00) 67.0} 136.0] 205.0} 67.9) 29.520) 

Aug.25 11 0) 13.20] 64.3) 162.0] 212.3] 64.0] 29 723 
24 0| 12.46] 58.6) 159.5] 200.7] 60.8) 30.065/58.6|| 12 0} 10.42} 64.0) 160.0} 209.0} 64.0) 29.526 
2 0 163.;3| 203.0] 62.0] 30.058] 66.6, 13. 0| 9.35] 64 0] 155.2) 206.0) 64,0] 29.538 

Aug.26 14 0| 14.36] 64.9) 159.1] 206.0] 63.6) 29.796 
1 50} 18.38} 70 5] 161.0] 209 2| 70.3] 29.937] 70.8]| 15 0| 14.42) 65.0) 159.0) 201.3) 63.3) 29.738 
2 0} 18.26] 70 5) 160.0] 210.0] 70.5] 29.935} 71.0|| 16 0} 20.41) 64.0) 156 0} 212.1) 63.0) 29 654 
210} 18.22) 70.5] 160.0] 209.6] 70.8] 29 950} 71.2|| 17 6} 16.31] 63.5] 156.0} 202.5] 62.0) 29.689 
4 0) 19.29] 73.0] 147.5] 210.5) 74.5] 29,928] 75.6|| 18 | 14.32]635 200.5] 61.5) 29.723 
5 50} 21.04) 75.6] 144.6] 205.8] 77.2] 29.907} 74.2|| 19 0| 14.32) 63.0| 155.5] 200.0) 61.0) 29.755 
6 0} 2046) 75.6) 144.3] 205.5] 77.0] 29.901] 73 5|| 22 0] 14.18) 62.5] 152.7] 199.7] 61.0] 29.857 
6 10) 20 40] 75.4) 145.0} 203.6] 77 0] 29.908) 73.4|| 23 0| 14.02} 60.5| 153.0] 201.1) 61.0) 29.867 
8 0) 20.10) 75.3) 146.6] 205.6) 76.8) 29.879] 75.0||Sept.14. 

Term) day| omit|ted. 4 0} 14.41) 63.5} 142 2) 207.0) 66.0) 29.938, 
Sept. 5 11 0} 15.43] 67.3) 153.0] 199.3) 65.0) 29.968) 

1 50} 15.33) 61.8] 164.0] 208.0] 62.5] 29.741| 67.4|| 14 0| 1237|57.5| 148.0) 197.6) 55.8) 30.008 
2 0] 16.00] 64.0] 163 7| 208.2] 62.8) 29 747] 68.3|| 15 0) 13.03] 53.0] 148 0| 200.0) 52.7| 29.998) 
210] 16 01) 64 6} 162.5} 209.0) 63.0] 29.764] 68.6] 17 0| 13.04] 53.0| 148.0] 204.7) 55.0) 30 002 
6 0] 16.34] 68.0] 141.5] 209.0] 68.5) 29.724] 69.0] 18 0} 13.00} 53.0] 147.0) 204.0) 55.0] 29.891 
8 10| 16.46] 71.0] 148.7] 202.3] 71.2] 29 716] 71 4||Sept.15. 

10 0) 18.15] 72.5} 157.0] 201.7] 73.0) 29 705] 71.8)]| 11 0} 10.22)55.0} 155.3 29.953 
12 0] 16.32| 72.0) 156.0} 215.5] 72.0] 29.721] 69.0|| 12 0} 11.12/55.5| 154.0] 196.8) 55.8) 29.980 
14 0| 17 22/71.0) 154.0] 205.0] 71.0] 29.738] 67.0]| 15 0} 12.41} 56 5| 150.0] 197.0] 56.5) 29 850 
16 0] 16.17] 67.5) 154.0] 202 G! 68.0) 29 817] 61.8|| 16 0) 12.42) 57.5| 151.0) 199.5) 58.0] 29.941) 
22 0| 14.14] 60.0] 153.6] 198.4) 61.6} 29 935] 55.0|| 17 0| 13.08}59.0 152.5) 200.5] 60.5] 29.936 

Sept. 6. 18 0| 14.32|60.0 157.5) 201.0] 62.5] 29.962 
24 0| 13.37] 60.0) 160.2| 197.1] 59.0] 29.952 52.0||( 18 50} 15.34) 60.0 145.0} 198.0) 60.0) 29.911 

Sept. 7. 19 0) 15.30] 60.0, 145.0) 200.0) 60 0] 29.900 
150] 13.15] 57.5| 161.9] 201.4] 57.0] 29.930] 60.0||€ 19 10} 14.22) 60.0, 146.0) 203.0] 59.4) 29.890 
2 0} 13.25/57.5| 161.9] 201.6) 57.0) 29.923] 60 O||Sept.16. 
210] 13.39] 59.0) 161 4| 202.3] 57.0] 29.913] 60.5|| 13 10} 13.29) 61.5, 152.0| 204.0} 60.8) 29.858 
4 0} 14.30) 61.5] 151.5] 207 »| 61.5] 29.893] 66.5|| 14 0} 13.00; 61.5 152.0) 203.6) 60.8) 29 848 
6 30] 16 24] 66.0| 144.0] 204 3) 67.0] 29.853] 73.0] 15 0} 13.37] 61.5, 154.5| 204.0) 60.5) 29.880 
8 0| 17.16/68.5) 148 6] 202.0) 70.8] 29.805) 72.3) 16 0} 15.33] 61.3| 154.0) 202.0) 62.0) 29.879 

10 0} 18.12] 70.5) 155.8] 203 0) 72.0] 29.762] 71.0|| 17 0) 16.10) 61.0 158.5) 207.7 63.5) 29.863 
Sept.12. 18 0| 16.07| 61.5 161.4) 211.0) 64.0, 29.861] 56. 

24 0) 15.25) 63.5] 162.0] 197.7) 63 2 29.530] 69.0] 19 0} 15.30) 61.0 157.0) 212.3) 64.7) 29.871) 57. 
2 0| 18.09] 687] 149.0] 210.5] 71.8) 29.569) 74.1|| 23 0} 14.40] 61.0] 156 0) 200.0) 63.4) 29.892 
3 0} 13.31 153.0] 212.0] 75.6) 29.564] 77.0||Sept.17. | 
4 0} 21.20) 74.6] 145.7] 209.0} 78.2) 29 545| 78.5|| 24 0] 13.47] 61.0, 161 5) 200.5) 62.5) 29 899 
5 0| 18 44] 76.0] 149.0} 214.0] 78.0) 29.533) 82.0|| 1 0} 13.40} 60 5, 162.5) 204.2 62.0) 29.898 
7 0} 22.44] 79.5] 146.0| 204.0) 81.2] 29.522| 83 5||Sept.19, 
8 0} 10.02] 81.0] 149.2] 205 2 83.0] 29.361| 84.0|| 3 0} 12.43) 57.5) 151.0) 201.5) 57.3) 29.751) : 

11 6] 12.16] 82.3 216 0| 82.8) 29.504| 80.8|| 4 0) 13.45] 68.0 151.2) 204.0) 61.6) 29.736 
12 O} 16.24] 82.0| 144.8) 210.0) 82 0) 29.402] 79.0|| 5 0) 13.31| 62.0 148.0) 203.8) 62.8) 29.734 
13 0] 18 10| 80.0) 146.4] 211.0) 79.0] 29.513] 71.2] 6 0| 13.32] 61.5 147.7} 200.6) 63.5] 29.757 
14 0) 20.04 146 0| 212.4] 75.9] 29.503] 67.0)| 7 0} 13.09] 61.3 144.0) 198.2) 62 8) 29.801] 
15 0| 2039) 75.3) 156.0] 211.2) 75.0] 29.504] 66.3] 8 0) 13.05] 608 150.1] 191.9) 62.0) 29.754 
16 0| 1847| 74 7| 155.7] 204.5] 73.0| 29.460] 66.0|| 9 0] 1218)61.4 144 5| 199.6) 61.5) 29.729) 55. 
17 0| 18.46| 73 6| 147.7| 215.4) 72 0} 29.403] 65.1|] 10 0) 12.47 61.5, 146.5| 190.0) 61.1) 28.930 
18 0] 18.36] 73.1] 149.0) 206.6) 71.7] 29.403] 64.2|| 11 0| — 9.31] 60.3, 155.5] 200.0) 60.2) 28.933 
19 0| 18.35] 72.2/ 143.0] 208.5] 70.9] 29 385] 62.8|| 12 0) 12.01) 60.5 144.7] 198.0) 59.2) 29.837 
20 0| 18.41] 71.5] 146.0] 205.2) 70.0} 29.374] 63.0|| 13 0] 12.28) 60.6 147.0] 199.5] 59.0) 29.869) 
21 0) 18.35] 72.0] 147.5] 205.0] 69.5) 29.363) 65.0// (13 50) 11.05) 58.5, 156.0] 209 0/ 58.9) 29.800) 
22 0] 18.22) 72.0] 145.0] 202.0] 68.0] 29.375) 61.3 Si 0} 10.24) 58.0 163.4] 212.1] 58.3] 29.801 

14 52) 10.03/ 57.5 164.0! 211.7] 58.4) 29.814 
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Magnetic Observations al Cambridge, United States. 

Att. Vv. F. Th. 

m. 5 
15 0/4-12.21] 58.5 

12 15} 59.0 
12.15} 59.0 

11.09) 56.0 
11.13) 57.2) 
11.44| 60.0 
12.36) 62.3 
12 42) 625 
12 47/ 68.0 
Term| day 

11.14) 56.5 
12.30) 56.8) 
12.42) 575 
13.09) 58.2 
13.30) 58.0 
13.49) 581 
12.21] 58.2 
12.34] 57.9 
12.27) 57.6 
12.25) 56.8 
13.26) 55.7 
13.40! 55.4 

6191.9 

Dec. 

154.2 
1652.8 
152.9 
153.9 
153.2 
157.0 
154 0 
154.0 
163.6 

164.3 
147.0 
160.3 
163.0 
162.5 
151.7 
151.0 
149 0 
146.0 
147.5 
148.2 
150.0 
149.0 
150.1 
139.0 

158.5 
162.5 
158.4 
155.5 
153.5 
153.8 
155 7 
148.0 
156.7 
160.0 
157.0 
157.0 

155.2 
161.0 
160.0 
160.0 
160.0 
157.7 
152.5 
145.0 
145.5 
152.0 

Bake: 

202 8 
203.4 
200.2 
202.1 
201.8 
202.1 
200.0 
200.6 
197.0 

195.6 
2100 
200.3 
203.0 
204.5 
206.0 
208.0 
206.0) 
205.0 
202.0 
209.0 
203.7 
201.5 
197.0 
201.0 
211.0 
196.2 
195.2) 
195.6 
1975 
1985 
198.7 
199.3 
195.0 
201.6 
200.5 
201.0 
202.5 

200.5 
197.5 
1985 
199.5 
200.0 
205.5 
211.4 
203.2 
200.3 
199.0 

omit|ted, 

152.7 
153.9 
159.0 
162.0 
167.0 
163.8 
156.0 
152.5 
160 0 
151.5 
144.6 
143.0 

201.7 
198.8 
199 2 
197.0. 
193.2 
190.0 
201.5 
200.7 
200.0 
203.0 
203.0 

Att. 
Th. 

57.8 
59.0 
61.2 
63.0 
64.0 
63.3 
61.9 
61.1 
60.5 

58.7] 
59.5 
62.0 
62.5) 
62.9 
62.8) 
64.3 
65.5 
66.0 
65.0 
66.0 
66.5) 
65.0 
64.0 
62.5 
60.0) 
58.5) 
58.3) 
58.1 
57.8) 
58.9) 
58.8 
59.3 
59.7 
59.6 
593 
59.0 
58.8 

57.5 
57.4 
58.0, 
58.0, 
58.0) 
59.5 
61.8 
63.0 
63.5 
63.0) 

61.1 
60.5 
61.5 
61.8 
62.1 
61.9 
62.0 
61.6 
61.1 
60.6 
60.5 

202.5) 61.6 

Corr. 
Bar. 

29.886) 
29.880 
29,809 
29.832 
29.832 
29.845 
29.765 
29.853 
29.907 

29 933 
29.770 
29.943 
29.947 
29.948 
29.949 
29.954 
29.931 
29.905 
23.935 
29.894 
29.899 
29.880 
29.934 
29.843 
29.930 
29.962 

29.934 
29.929 
29.914 
29.912 
29.900: 
29.877 
29.872 
29.751 
29.801 
29.821 

29.805 
29.788 
29.719 

29.760 
29.778) § 
29.570 
29.564 
29.564 
29.504 

29.727 
29.750 
29.620 
29.849 

29.837 
29.832) 
29.837 
29.841] § 
29.848 
29.843} § 
29.837 

Gottingen 
Mean 
Time. 

h. 
21 

m. 
0 

oa 

gqooooocoecececocococoeocosoco 

ooooosesoocoeceooec“ece 

V.F. 

+1210 
14.06, 
11.23 

10.16, 
11.29 
10.17 
10.24, 
10.24 
10.13) 
11.14 
11.04 
1201 
12.97) 
12.06) 
12.37 
10.37 
11.06, 
12 05 
12.45 
12.40 
12.12) 
12.20 
12.45 
12.21 
10.40 
10.40 
9.15 

10.12 
9.43 
9.20 
7.43 

6.25 
6.29 

12.08 
13.10 
13.12 

8.48 
9.09 
9.12 
9.29 

11.29 
12.18 
14.31 
15,00 
15.35 
15.30 
1610 
14.39 
10.37 
14.12 
13.26 
13.24 
12.41 
12.49 
12.19 
11.10 
11.05 
10 40 
10.29 

Att. 
Th. 

53.8 
53.5 

52.5 

52.7 
53.5 
54.3 
54.4 
54.4 
55.5 
57.0) 
59.0 
60.0) 
62.0 
61.0 
62.0 
61.5 
60.0 
59.3 
57.5) 
56.0) 
57.0) 
57.0) 
55.7 
54.0 
520 
54.0 
50.5 
49.0) 
48.0 
47.0) 
46.5 

45.0 
44.8 
46.5 
46.7 
47.1 

47.7 
47.9 
48.1 
51.0 
53.4 
57.5 
60.2 
64.0, 
66.0 
67.5 
67.5 
64,2 
64.0 
61.5 
59.3 
58.0 
58.5 
57.5 
57.0 
55.0 
53.5 
535 
53.5 

Dec. 

150.5] 204.0] 63.5] 29.803) 38 
146.0 
144.7) 

161.0 
160 0 
161.0 
160.0 
159.0 
154.0 
147.5 
143.5 
145.5 
147.3 
145.0 
153.0 
152.7 
151.9 
155.0 
155.4 
153.0 
157.0 
157.5 
155.2 
148.2 
157.5 
157.0 
154.5 
159.0 
158.5) 
154.2 
156.0 

150.0 
161.0 
160.0) 
160.0 
160.0 

158.7 
158.5 
158.7 
158.0 
156.5 
154.4 
152.0 
150.0 
150.0 
150.0 
151.0 
153.2 
144.5 
158.1 
154.0 
153.4 
154 5) 
154.5 
154.5) 
150.0 
150.1 
151.0 
151.5 

H.F. 

201.0 
201.1 

200.0 
204.0 
207.1 
208.1 
208.6 
208.5) 
209.2 
207.6 
238.0 
231.5 
198.0 
193.0 
193.3 
194.1 
196.2 
195.0 
193.0 
192.7 
192.9 
195.4 
191.5 
196.0 
196.0 
194.0 
197.2) 
197.5 
198.0 
198.0 

198.0 
197.0 
199.5 
199.5 
199.8 

190.5 
190.3 
190.8 
193.1 
196.0 
200.0 
202.0 
202.0 
201.6 
202.0 
200.8 
198.8 
197.5 
196.3 
198.5 
195.2 
197.0 
197.9 
197.1 
197.4 
197.5 
197.0 
197.7 

Att.| Corr. 
Th.| Bar. 

65.0) 29.803 
63.9] 29.818 

60.6] 29.837 
59.7| 29.850 
61.0| 29.764 
61.1] 29.767 
61.3) 29.765 
62.5| 29 724 
66.0) 29.862 
67.8 29.719 
69.5, 28.911 
67.0, 28.995 
64.5 29.672 
62.5, 29.848 
60.5, 29.859 
57.3 29 888 
56.5, 29.405 
56.0, 29.932 
55.0 29.939 
55.0 
55.0 29.924 
55.5, 29.917) : 
59.0, 29.964 
55.0, 29.950 
56.0 29.958 
55.3 29.957) ¢ 
57.0 29.949) : 
58.0 29.932 

ales 

DAAAA 

QB_SCOSHwD ON cra oonnogn 

cr [eae] @ 

49.5 30.188 
54.0 30.182 
58.5 30.063) 6 
65.0 30.164 
68.0 30.121) 6 
69.5 30.109) 6: 
70.2 30.086 
70.8 30.100 
70.0 30.107 
65.2 30.085 
63.5. 30.080 
61.3 30.099 
60.0, 30.090 
59.0, 30.086) 
60.0, 30.078 
60.0 30.067 
60.0, 30.067 
59.5, 30.065 
59.5) 30.051 
60.0, 30.058 

123 
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Gottingen 
Mean 
Time. 

jal 

oooccocr. 

= x 

JO 
an 

— io} 
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coocooooocMoososososcsoososososssoses|e sce 

DBNIAAIWwnoe 

—_ 

eocoosoocesces 

la a a — 
D1 im be OO 

_ or 

ocosoc 

~ it 

bet —h—— Nh — — —) 

QQ 

SSERSS= dod: 
Noanocwoc 

raornr) 
5 OVC 

v.F. | Att-! Dec, | H. F. 

155.4) 198.3 
160 8) 198.0 
158.6) 199.3 
158.5| 200.0 
158.6) 200.0 
158.0) 202.6 
154.2) 205.1 
150.5) 207.7 
148 8) 209.7 
150.0) 209.5 
150.}| 208.8 
151 0| 208.9 
151.5| 208.5 

208 2 
145.4] 204.0 
147.0| 204.0 
147.2) 200.8 
147.1) 200.9 
147.6) 201.2 
147 2\ 200.5 
147.1} 200.0 
147.3) 201.0 
147.8} 198.9) 6 
147.9) 198.1 
147 5) 196.1 
156.3) 196.0 
154 9) 197.0 
155.7| 198.5 

149.1} 199.5 
157.0} 199.0 
158.0) 201 4 
158.5} 201.0 
158.0} 201.4 
156.9} 203.7 
150.5} 206.3 
149 0} 205.4 
148.8} 205.9 
146.4] 208.5 
150.0} 204.8 
150.0) 204.9 
145 5} 205.0 
145 6} 201.7 
145.3) 202 0 
150.5] 205.3 
155.1) 201.0 
148.9} 198.2 
147.8) 198.3 
149.3} 197.7 
148.2/ 198 5 
132.5) 204.5 

139.5] 198.6 
137.9) 197.7 
156.0} 198.0 
148 0) 205 6 
149.5} 209.2 
150.9) 202:0 
152.5} 201.8 
152.5} 197.7 

61.6] 152.5] 196 3 
62.0! 147.0! 196.5 

29.762, 49.5 

29,825) 49.0 

41.0 
45.0 
44.4 

51.0 
56.2 
62.1 
65.0 

71.8 
70.0 
69.0, 
63.3 
60 2 
58.0) 
57.0 

564 
54.0 
52.9 
52.8 
51.6 
50.8) 
50.9 
52.7 
53.9 
56.0 

58.0 
63.0 

63.0 
65.1 

72.0 

72.5 
70.5 

64.1 
60.5 
57.2 
56.0 
575 
55 4 

53.5 
53.5 

49.0 
53.0 
63.0 

60.5 
60.7 
57.5 
54.5) 
47.0 

69.0||Sept-30. 
0 

54 0/|Oct. 

71.0)|Oct. 

54.2 © 
53.6 ; 

63 0\|Oct. 4. 

Magnetic Observations at Cambridge, United States. 

Au. Dec. | H. F. Th. 

151.8} 196.0) 56.5) 30.021) 45.1 

Corr. 
Bar, 

149.2) 194.5) 55.0) 30.024 
144.7| 196.8) 56.6} 30.010 
148.0) 199.0) 61.1/30.022 
146.3] 199.5} 63.5) 30.010 
149.0) 201.0) 63.5) 29.959 
151.0) 199.0} 62.0) 29.950 
147.0) 199.3 29.954 

148.0) 200 4] 62.0) 29.990 
148.4/ 199.0) 60 0} 30.003 
146.9) 199.4} 60.0 
147.0} 199.3] 605 
152.4) 202.0) 63.0 
149.5) 204.5} 63 4 
150.0} 198.2) 59.5 
148.5} 202.2) 59.0 
151.5} 198.2) 59.0 
152.0} 199.5] 59 0 
158.5) 200.5) 59.0 
153.0) 203.6] 61.0 
153.0) 202.3) 64.0 
155.0} 204.0) 66.0 
156.0] 201.0) 65.0 
155.0} 203.0] 65.0 
154.0) 204.0) 66 0 
153.5] 202.0) 64.0 
150.0} 203.0) 64.0 
144.0} 201.4| 63.8 

155.0| 197.2) 63.5 
157.0) 196.5) 61.5 
158.1} 199.2) 61.5 
157.7] 199.1) 61.6 
157.8) 199.6] 61.8 

156.4) 194.0) 49.0 
158.0) 194.2) 49.4 
156.8) 194.5] 49.6 
153.6) 196 4) 565 
148.1) 199.5) 60.0 
150.0) 198 .0/ 62 2 
150.0} 197.8) 62.2 
150.0} 198.0) 62.5 
152 5} 200.0) 62.1 
153.3} 197.0/ 59.5 
153.8} 194 8| 57.2 
155.5) 195.3] 57.0 
155.3] 195.3] 56 9 
156.5) 197.5) 57 0 
150.5) 197.3] 58 0 
150.0) 198.0) 58 0 
149.3} 199 6/ 64.6 
149.5| 199.5] 64 6) 
149.5} 199.8) 64 8 
152.0) 198.0} 62.5 

154.0} 195.0) 58.5 
162.2) 195.8) 57 5 
161.2) 200.5) 57.5 

51.5) 161.7/ 200.7| 57.6 
51.5) 161.2} 201.0) 58.0) 

29.980} 55.5) 
29.962 
29.905 
29.844 
29.837 
29.848 
29.863 

29.857] 54. 
29.797 
29.806 
29 849) 
29.870 
29.866) 

29.840 
29.826) 
29.853 
29.851 

29.814 
29 634 
29.819 

29.829 

29.777 

29.762 
29.742 
29.608 
29.656 

29.698 
29.686 
29.709 
29.757 

29.778 
29.697 
29.765 
29.728 
29.778 

29.761 
29.650 

29.746 
29 840 
29.748 

29.841! 47.5 
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Gottingen |Gottingen 
= Att. Att. | Corr. | Ex. lean Att. Att. | Corr. 

Pease chs eo tees Ek. |" Bach (otbal eres an VeSy [org | Oe eee len. | Bar 

h. m 5 h, m. ea 
4 0 412.29/ 55.9 150.5] 205.1] 64.3 29.749] 53.5) 22 0/-411.20| 57.5] 151.0] 198.0) 66.9] 29.754 
6 0 10.15 58.5) 146 0| 201.2! 65.0 29.780] 58.0) 23 0} 11.46] 51.0] 150.0] 198.7] 62.8] 29.771 
‘: 50/ 14.23) 62.0 148.0| 198.0] 63.8 29.786) 57.3 |Oct. 11. 
8 0) 14.29 148.2) 198.1 24 0} 11.30) 50.4) 151.0) 198.0] 61.8) 29.766) 35. 
810) 14.33) 62.1, 148.4) 198.0] 63 3, 29.777] 58.0 1 0} 10.37] 49.0} 158.0} 197.5] 60.8] 29.516) : 

12 0) 13.14) 61.3 149.1) 194.7] 53.5) 29.834] 48.3 1 50} = 10.37) 49.5) 159 3) 197.1] 60.4) 29.742 
13 50| 13.31/58.5 141.0] 196.8] 59.8] 29.854] 45.8 2 0} 10.44) 50.1} 160.0) 197 2) 60.4 
ju 0) 1343) 58.5) 141.1) 196.8] 60.0 210) 10.47) 50.3) 159.4) 197.1) 60.6] 29.740 

14 10) 13.37] 58.5] 141.2) 197.0] 60.2) 29.870] 44,3)| 3 0} 12.00} 54.0} 158.0) 202.5] 65.8} 29.622 
16 0) 12.33] 56 1| 140.5] 197.5] 61.0, 29.933] 42.0), 4 0} 14.00/58 0] 156.5] 206.5] 72.6] 29.622 
18 0} 11.00) 52.5 196.0] 59.0, 29.942) 38.4), 5 0} 15.10) 60.2) 152.0} 211.5) 76.6] 29.522] 6 
22 0) 9.36) 48.5) 146.6) 192.5] 54.0) 29.924) 35.8) 6 0} 16.30) 63.8) 150.3) 205.0) 77.3} 29.639 
23 0) 9.01} 48.0) 148.6) 192 4) 53.0, 29.934] 34.5), 7 6} 15.27] 66.6) 149.7} 209.9) 75.3] 29.589) 6 

Oct. 5 | 8 O| 12.12] 68.5] 151.0) 208.5] 65.7] 29.596) 6 
24 0} 8.15] 46.3) 194.7| 53.5) 29.960) 34.8) 9 0] 18.12) 69.5) 152.7] 205.7| 74 8] 29.519 
150} 8.11} 46.0) 150.0} 202.0) 60.0) 29.958) 43.5)| 10 0] 18.26] 695) 154.0) 204.0) 73.9] 29.511 
2 0} 8.05} 46.5) 159.4] 201.0) 60.5) 29.958) 44.0} IL 0} 18.05] 68.5} 150.0) 204.0) 71.4] 29.447 
210) 8,06) 46.7, 160.0) 201.5] 60.6) 29.968] 44.2) 12 0} 17.04] 66.3) 150.0] 198 9| 69.0] 29 530) £ 

0} 11.15} 52 4) 151.6) 205.9) 64.3) 29.921] 47.0} 13 0} 16.34] 65.0] 150.0] 198.5) 67.0] 29.533 
0) 10.19) 55.0 0] 16 35] 65.5) 149.7] 200 4| 66 7| 29.486 

16.35) 65.5) 150.0) 200.3) 67.2 
17.27) 63.6) 149.9) 200.0) 67.0) 29.496 
16.30) 64.9) 149.8) 200.1) 66.5) 29.465) 
16.20) 63.6) 150.5) 197 5) 64.5) 29.472 
15,.22/ 62.5) 150.8) 197.7) 63 8) 29.440 
15.07) 59 5) 150.9) 200.1) 65.2) 29.445 
14.35! 59.5} 149.5) 201.0) 67.0) 29.416 

4 
6 | 144.1] 205.5] 72.0} 29.943] 50.0/| (13 5! 
7 50} 13.14] 58.5) 150.3} 202.2) 72.0) 29.983) 51.0 
8 0) 13.38) 58.5) 151.0) 202 2) 71.5 | 
@ 10) 13.16) 58.6) 150.9) 202.2) 71.3) 29.986) 51.0)| 15 

12 0} 12.45) 57.0] 157.9] 197.4] 61.8) 30.063) 40.4| 16 
ju 50) 12.08) 55.0| 157.5} 196.0} 59.0) 30.101} 40.0|| 17 

i ~ _ 

14 0) 12.15) 55 0) 157.8] 196.0) 59.0 18 
14 10) 12.24) 55.0) 157.7] 195.9} 59.0) 30.105) 40.0) 19 

cosocooceoco 

16 0) 11.05) 52.5) 156.0) 195.0) 56 8) 30.093) 36.8)| 20 14.22) 68.5) 150.4] 197.5] 64.3] 29.428 
18 0) 11.30) 51.5) 150.0| 192.5] 59.5) 30.199) 35.0)! 21 14,36) 68.5) 151 3) 198.9) 63 5} 29.341 

Oct. 6. 22 14.25) 68.5) 149.0) 199.0, 64.0) 29 468 
4 0} 9.09) 48.0, 151.6] 202.8) 60.0} 30.238) 50.0) 23 14.06} 57.0) 151.0, 200.0) 66.0) 29.462 
G6 0} 13.02) 54.0) 147.0) 201.1| 63.6] 30.177) 55 0} Oct. 12. 
7 50) 13.46) 57.0) 151.0) 198.9) 62 8) 30.177] 54.2|| 24 0) 14.28) 58.4] 151.0 200.7, 65 7/ 29.514 
8 0} 13.42) 57.0) 150.9] 198.3) 62.7 1 0) 14.34) 58.8) 157.0) 200.0) 65 0} 29.510} 
8 10] 13.43) 56.6) 151.0] 198.3) 62.6| 30.197) 54.0 1 50) 14.07) 58.5} 159.5) 201.0) 64 8) 29.509 

Oct. 7. 2 0} 14.05) 59.0} 160.0 201.2) 64.8 
1 0} 6.23) 42.6) 154.1] 181.4! 42.1) 30.156] 37.2 210) 14.05) 59.4) 160.0 201.0) 64.8) 29.543 
6 0} 12.29) 55.0) 149.0) 202.2) 67.0] 30 074/ 61.3 3 0) 14.31) 60.0] 161.5 203.5) 67.0) 29 500 
8 0) 15.11) 63.0) 148.0) 206.7) 68.5) 30.027) 63.8 4 0) 15.32) 61.1] 150.8 206 0) 71.3) 29.503 

10 0) 15.49) 64 0) 148.0| 204.1) 66.3) 30.042) 61.8 5 0} 17.03) 63.2] 157 2) 209.7, 74.8) 29 525 
12 0} 15.02) 62.2 148.7) 201.2) 58.0} 30.066) 51.9 6 0} 17.30) 64.8) 154.0) 210.5) 75.0) 29.532 

Oct. 10. 7 0} 17.40} 65.8) 152 0) 208.4) 72 5| 29 549 
1 50] 12.84) 52.5) 160.3) 190.7) 52.0] 29.733) 49.0 8 0} 18.48) 66.3] 151.3) 296.1) 72.2) 29.532 
2 0} 11.13) 52.5) 150.9) 180.8) 53.0} 29.733) 50.0 9 0| 17.27) 67.0) 145.3) 206.2) 69 5| 29.599) 65. 
210) 12.33) 53.0, 160.4) 180.7) 53.5] 29.733) 52 0|| 10 0} 16.11] 64.0] 153.5] 201.6] 67.5] 29.606) 59. 
3 0} 12.11) 53.6) 158.9) 201.1) 57.2) 29.748) 52.4)/ 12 0} 16.32! 61.3) 155.5] 197 8] 63 3) 29.717 
4 0} 12.26) 55.5) 156.5) 204.2) 62.9] 29.733] 55.4|/ 13 0] 17.44] 65.5] 156.5] 197.0} 61.3] 29.716) 48. 
5 0} 14.48) 57.9, 151.8) 206.6) 67.6 29,792) 57.6)! (13 50) 15.37) 60.5} 155.7) 197.4) 60 8) 29.733) 49.1 
6 0} 15.03) 61,0) 150.3) 208.1) 69.9] 29.790) 58.7|| 2 14 15.13) 60.5] 156 1) 197.2) 60.4 
7 0} 14.36) 63.6, 149.5) 208.1) 69.9] 29.785] 60.0|| €14 1 15.42) 60.5) 155.5} 196.5) 60.0] 29 780) 48.5 
8 0} 16.46) 65.2 150.0 2.783} 60.0|| 15 15.15] 59.4) 157.5) 199 6) 61.0) 29.802) 49.0 

10 0} 17.46) 66 0, 153.5) 202.0) 68.5 29.797/ 59.0)! 16 14.28) 58.0] 156.8) 901.3) 63.5) 29.794) 47.8 
12 0} 15.23) 63.3, 146.3] 198.2) 63.8] 29.705) 50. 14.32) 57.8) 160.0) 203.0) 65.9) 29.835) 46.0 
13 0} 15.38) 60.0) 147.0) 195.3) 61.0] 29.892) 48 0] 18 15 45} 56.3] 152.5) 201.3) 65.2| 29.860) 45.0 

15.44) 55.8) 156.8) 201.0) 64.5) 29.856) 44 0 
13.33) 55 0} 155.6) 198.9) 64.0) 29.895) 42.0 
13.24] 53.5} 157.6) 196.2) 61.8) 29 891) 41.0 
12.25} 52 5) 157.5) 195.5) 61.0) 29.921) 41.2 

146.6) 194.6) 58.3) 29.822) 47.0|) 19 
14 0} 14.03) 57.0) 147.3) 199.2) 57.5 20 
14 10} 14.35 57.2) 145.4) 195.2) 68.3] 29.832) 45.0/| 21 
15 0) 13.29) 57.7) 150.0] 195.5| 56.8] 29.695) 43.7|| 22 

si 50] 14.35) 57.3 

a Oo an —_ ~ 

eooocecooosoc 16 0} 13.11/55.7| 146.0] 197.0) 57.5] 29.836 42 0] 23 12.49} 51.7| 158.5] 196.1} 60.9] 29.915) 39.4 
17 0) 13.49) 55.0) 148 0} 198.0) 61.0) 29.863) 41 2|/Oct. 13. 
18 0) 13.37) 55,2) 147.5] 200.5) 62.8] 29.797] 41.7|| 24 0} 12.35] 50.5] 160.5] 196.8] 61.5] 29.935) 38 2 
19 0) 12.35) 54.0) 148.0) 198.6] 62.5] 29.782) 38.0 1 0} 12.38) 51.6) 157.5} 198.2) 59.4) 29.901) 42.3 
20 0} 12.03 53.01 149.5} 200.0! 62.3) 29.778! 37.0' 

22 



126 Magnetic Observations at Cambridge, United Slates. 

Gottingen Gottingen 
Mean | V.F. | Att| Dec. | H.F. | Att-| Corr. | Ex.|! Meun | v.F. | Alt} Dec. | H. F.| Att: | Corr. 
arent Th. Th.| Bar. | Th. || ‘vime. Th. Th. | Bur. 

h. m. 4 ° Ab toy 
1 50|4-12.35] 50.6) 153 5] 197.8 59.3} 29.943] 44.4|| bh. m. 2 33 
2 0} 12.45/50.9) 154.4] 196 7/59 6 1 0) 46.32) 35.5] 156.6) 186.9) 40.5! 30.060 
2 10) 12.45] 51.1) 155.5] 196 1] 59.6] 29.952] 45.3|| 3 0} 9.13] 44 0) 140 0] 197.3) 45.5] 30 156 

6] 12.33] 52.5] 158.0] 203.0] 62.1] 29.973] 48.2] 40) vibrating! 47.0] 150.5] 199.0] 49.0] 29 969 
14 47| 54.4] 154.9] 208 5] 66.4] 29.961] 51 ol] 11 6) 1535] GL 0) 147.5] 203.8) 62.3] 29 649) 61. 
14.18] 56 8) 147.0] 211.0} 70.8] 29.839] 55.2|| 12 0] 14 46) 61.0] 148.2} 204.6) 62.0] 29 620) 59 0 
15.13) 59.5] 148.2) 211.3] 71.6] 29.930] 57 0|| 13 0] 12.25] 61.0 157.0} 207.0] 61.0] 29.620 
15.25] 61 8) 147.0] 209.5) 71.1) 29.949] 59.1||Oct. 19. 
15.23] 64 0| 147.0] 210.2) 71 0} 29.893/59.3]| 1 6| 13.33)545 198 4} 53.0] 29.712 
17.35] 65 5] 140.5] 208.2) 70 5} 29.941]59 5] 3 0} 13.24] 52.5] 155.4] 198.9] 51.0) 29.764 
17.24] 65.0] 147.5] 206.4] 57.6] 29 968|57.8]| 4 0] 13.28]53.0] 151.7] 201 7| 52.0] 29 767 
15.04] 61.6] 152 8] 188.0]63 5} 29 905] 47.3]| 6 0] 13 04] 56.0} 147.0) 202 7] 61.0) 29 667 
15.34] 58.5] 153.2] 196 8] 59.3] 29.963] 42.1] 7 0} 14.27] 57.5] 148.5] 200.6) 61.5) 29.778 
12.35) 59.0) 153.2] 195 8) 59.2) Terui| day| omit)ted. 
14.35] 60.4 154.0] 196 6] 59.1] 29 959] 41 5||Oct. 20. 
14.00] 57 4] 153.9] 199.5] 59.6] 29.989] 41.0]| 11 0] 11.23]51.0] 153.0] 200.0) 62.0) 29.997 
14.05] 57.7| 165.0] 202 4/59 8] 29 98-| 37.2)|\Oct. 21 
15.40] 55.0) 160 7] 210.5| 59.3) 29 977/36 0|| 7 0} 1131) 48 5] 148.0) 195.8) 55.5) 30.045 
11 05] 51.0) 156.0] 201.4) 58.0] 29.995] 34.2] 9 0] 11.48]52.5| 150 0) 196 2) 56.2) 30.028 
11.03] 50.0| 151.0] 198.5]58 7] 29.997/ 33 0|] 11 0} 11.27] 51.0] 149.0] 196 4] 53.3] 30.034 
11.04] 50.0 150.6] 194 0/57.5} 29.992] 323 13 0) 9.12) 47.0) 153.0) 195.0) 46.0] 30.104 
11.36) 48.2) 153.0] 194.0] 54 5} 30.005] 31,5||Oct. 24. 
10.14) 47.0] 152.5] 192.6] 52.5] 30.008] 305|| 1 0} — 6.23) 37.6] 146 9] 188.7| 37.2| 30 020 
15.42 46.0] 156.4] 194.1] 51.9] 29.978) 30.2 50| 7.13] 40.0] 152 3) 191.2) 37.5] 30 036 

DDD ee ee 

5 BVVesaraneenwoowmrounn 

— 

sesocoocecessoccoeosoos 

2 0) 7.23) 40.3) 151.5) 192 5) 37.5) 30 O16) 42. 
24 0| 9.15) 46.0) 155.0 195.5] 54.0| 29.983] 29.5] @2 16) _ 7.36) 40.5] 151.8) 193.5] 37.6) 30 009) 43. 

1 0} 15 32) 46.3) 153 0) 197.5] 54 0/ 29.994] 33.0)) 4 0) 10.17) 45.0) 152.1) 196 9) 46.0) 30.005) 55. 
150) = 9 43) 44.0) 150.5} 190.7) 54 0) 30.357! 35.0 6 0) 11.25) 52.5) 149.5) 200.5) 53.4) 29 983) 6: 
2 0} 835) 44.0) 150.6) 190 8) 54.0 i: 50| 14.02) 54.5) 150.5) 199.6) 57.8) 29.907 
210} 937) 44.0) 160.2) L90.7| 53 5) 30.377) 37 0 8 0) 15.19) 54.3) 151.0) 199.0) 58.4 

8 10) 14.45) 54.2! 151.0) 198.1) 58.3) 29.944 
7.30) 50.0} 154.0] 210.0 63.0) 29.960) 55.0)| 10 0) 15.44) 59.6 142 9) 198.0) 59.4) 29 948) 

14.35) 55.5] 158.0] 210.9 67.0] 29.922) G0.0}} 12 0} 14 4557.5 147.0) 198.9) 57.5) 29.903) 
14.116) 56.9) 152.0} 207.9, 67.1) 29.859) 61.1 si 50| 14.06 56.3 147.0) 198 1) 57 0) 29.935 

3 
4 0 
6 0 
7 0 
8 0} 15.04) 60 0} 151.0] 205.0 67.6] 29 805] 62.5)/ 214 0) 14.06 56.2 147.2) 198.1| 57.0 
oF50, 

12 0 
13 0 

0} 10 04) 46.5] 158.9) 201.5! 57.2) 30 071) 45.8 

15.48) 62.5} 150.0) 202 7 66.0) 29 827] 60.5) (14 10 14.12/56.3) 147-2) 198 1) 57.5) 29 926 

15.22) 61 0) 148.0] 200.0, 60.5) 29 824) 51.0)| 15 13.16) 55.8) 147 0) 198.6) 59.5) 29.926 
14.32) 55.5] 150.0) 201.1) 62 6) 29 915 

ii 50| 15.45} 58.5} 149 0} 198.5, 59.5] 29.865] 47.8)| 17 13 28) 55.2 144.0) 202.0) 63 5] 29.899 
14.48) 61 3} 150.6} 199.0) 60.3) 29 $39] 49.2) 16 

0 
0 
0 

14 0) 18.12/58.5) 150.0) 199.5 59.7 18 0} 1333) 55.5! 146.0) 203.2) 64.2) 29 840 
14 10] 15.25] 58.5) 150 0} 198.0) 59 5) 29 861) 48.0)) 19. 0) 13.33) 55.5) 143 8) 203.4) 65.0) 29.754 

14.24) 58.5} 150.0] 200.0, 60 0} 29.730) 49.0)| 20 0} 14.02) 56.5) 151 0) 202.0) 65 0) 29.785 
15.26] 58.5} 156.0} 200.0 0 

0 
0 

61.5) 29.638) 51.5)} 21 14.02) 56 5) 148.0) 203.0] 66.0) 29.760 
15.24) £ 156 0} 201.0) 62.5) 29.632) 52.0)| 22 14 02| 56.0) 157.0) 202.5} 66.0) 29.776) § y 

0 
0 
0 58.5 

18 0| 14.24) 58.5) 153.0} 201.0) 64.5) 29.635) 53 4)| 23 13.37] 56.5) 158 0) 202.8) 66.0) 29.69& 
19 0} 15.26) 58.0) 152.5} 203.0) 64.0) 29 436) 51.5||Oct. 25. 

20 0} 15.26/58 5) 149 5) 192.0) 63.5} 29.548) 53.5) 24 0) 14.22) 56.5) 158.5) 203.0) 66.0) 29.694 
21 0} 15 46/59 0} 150.0} 202.0) 63.0) 29.508) 54.0 1.50} 14.03] 56.5) 152.0} 204.5) 63 0) 29.822 
22 0) 13.37) 57.5) 153.0] 201.2) 64.4] 29 524) 55.5 2 0} 14.43) 57.0) 152.0) 204.5) 63.4 

23 0) 14.30) 58.4) 154.0) 201.5) 65.0) 29.405) 55.6 210) 14.44] 57.0) 151 0) 205.0) 63.2) 29.801 

Oct. 15. 4 0} 16.09) 60.0 29.796 

24 0) 15.38) 58.5) 153.0} 202.0) 65.0) 39.506) 58.3 4 30} 16.30) 61.5) 149.1) 210.0) 64.1) 29.734 

Oct. 17. 6 0) 18.30] 65 5) 146.7) 210.0) 64.4) 29.602 

2 O| 13.45) 53.0) 153 0] 196.0) 52.0) 29.579) 52.0 7 50) 17.15) 65.7) 147.0) 208 6) 66.0) 29.634) 6 
3 0} 14.35) 55 0} 154.0} 198.0) 58 7) 29.913) 56.0 8 | 16.25] 65.6) 146.0) 207 9) 66 0 
4°0| 1442) 575) 150.0) 203.3) 64.0) 29.919) 57.5 8 10) 17.26] 65.5) 146.0) 208.2) 65.8) 29.620 
6 O} 15.14] 60.5} 148.2} 210.8) 67.5) 29.919] 60.0|} 12 0} 17.49) 64 2) 153.1) 201.7) 64.5) 29.532) 6 
7 0} 15.21) 63.0) 146.0) 206.3) 66.0) 29.929) 60.0)/Oct. 26. 
8 0| 15.01) 62.6) 146.0) 203.6) 65.5) 29.919) 60.5 1 50) 14.18) 52.5) 154.6) 194.0) 50.5) 29.747 

9 0} 13.41) 62.5) 152.3) 205.7) 64.3) 29.962) 59.4 2 0} 1417)52.5 156.2) 193.4) 50.5 

11 0} 1344) 59.5) 150.5} 200.7) 61.2) 30.014) 49.2 210) 14.18)52.5 158.3) 195.1) 50 5) 29.752 
12 0} 11.49) 59.0} 153.5} 199.1) 60.5) 30.032) 47.8 4 20} 13.19) 53.6, 152.5) 200.3) 52.0) 29.761 
13. 0} 11.35) 55.0! 156.0] 199.5) 55.0! 30.102! 43.5) | 



Gottingen 

Magnetic 

12.08 
13.11 
10.38 
11.15 
11.40 
11.20) 
11.22) 
12.21 
11.42 
11.24 
11.01 
10.35 
9.35 
9.36 
81! 
8.21 

10.11 
8.27 

8.14 
8.09 
8.24 
8.30 

10.21 
13.29 
14.30) § 
14.31 
13.19) 
11.28) 
12.27 
11.32 

11.15 
12.00 
11.33 

9.43 
9.43 
9.46 
9.31 

551) ¢ 
4.31} ¢ 
4.33 
7:26 
8.44 

10.18 
11.02 
10.36: 
10.22 
10.45 
847 
9.04 
8.46 
9.40 
9.22 
9.47 

10238 
10.06 
9.15) 
9.09 
8.23 
8.11 

56.0 
56.0 
56.0 
54.0 
54 6 
517 
516 
51.5 
51.38 
50.5 
49.0 
48.2 
47.4 
455 
455 
45.5 
45.1 
495 
43.0 

42.3 
41.2 

7\ 1458) 

146.8 
146.5 
149.6 
153-2 
156 0 
155.0) 2 
153.6 
154.7) 3 
154.0 
154.9 
152.4 
143 6 
149.9 
149 9 
149.7 
149.7 
151.0 
142.4 

143.7 
154.0 
153.9 
153.7 
146.0 
148.5 
145.5 

149.9 
156.4 
155.5) 
155.5 

153.3 
159.0 
162.5 
151.5 
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194.6 
148.2] 186.7 
154.5) 

158.0 
158.0 

7| 159.0 

147.5 
148.0 
148.0 
149.0 
152.0 
148.2) 
148.3 
149.4 
149.3 
151.0 
151.0 

-9) 147.8 

42.5 

5| 147.7 
157.3 
156.0 
150.0 
150.5, 
150.0 

1389.1 

185.0 
184.5 
186.0 
194.5 
197.0 
195.5 
196.0 
195.2 
193.0 
199.0 
189.0 
188.4 
190.0 
190.0 
(90.5 
192.3 
193.5 
192.3 
194.0 
195.0 
195.2 
197.0 

55.7 
56.0 
55.9) 
55.0 

3) 56.1 
60.2) 
60.3) 

| 60.4 
‘| 60.0) 

5) 60.0) 
61.0 

59.9 
i] 58.9) 

58.9) 
58.8) 
58.4 
59.0 
59.4 

58 6 
55.0 
55.0 

i] 55.1 
61.0 
66.0 
64.2) 
64.0, 
60.0 
49.5 
49.0 
49.0) 

31.3 
31.3 
31.5 
40.7 
46.5 
49.0 
49.0 
49.0 
48.6 
44.9 
41.7 
41.8 
41.6 
40.9 
43.0 
45.2 
48.2 
46.9 
48.5 
50.6 
52.0) 
54.6 

Corr. 
Bar, 

29.763 

29.765) 
29.819 
29.859 
29.859) 

29.861 
29.852 
29.884 
29.902 
29.870) « 
29.862) 
29.897 

29,883} « 
29.933} 2! 
29.915} * 
29.912 

29.943 
29.999) ¢ 

29.979 
30.020 

29,974 

30.185 
30.091 
30.182 

30.191 

30.309 
30.298) ¢ 
30.317 
30.330 
30 321 
30.273 

30.426 

30.419 
30.290 
30.315 
30.250 

30.249 
30.264 
30 296 
30.214 

30.236 
30.244 
30.222 
30.225) ¢ 
30.203 
30.147 
30.166 
30.169 
30.160 
30.119 

"7 Bul f4241 3: 0 

30.6 

Gottingen 
Mean 
Time. 

FS) Ss 

eMeccoccoceée 

—"" woo _ an eoc 

ll O 

ms a em de = oO ecoo 

we Ss 

Mosecocesoco 

LI) 

nue $ 

ou 

eoecse 

9.15 
8.26 

3) 46.0) 

5] OF.5 

8] 49.7 

| 50.0 
3| 51.0 

| 6U.0 

3) 51.6 

1] 43.5 

3) 41.5 

49.0 

46.1 
46.4 
49.0) 
53.5 
57.5 
57.5 

56.3 
54.0 
53.5 
52.0, 
51.5 
50.6 
50.0 
50.5 

49.3 

49.0 
50.0 
50.0 

56 6 
60.4 
60.6) 
60.6 

56.5 
595.1 

51.5 
515 
50.0 
48.0) 
47.0 
45.0 
440) 

43.2 

40.0 

38 6 
37.6 
37.4 
37.6 
39.5 
41.0 

2) 42.5 
3) 49.0 

51.4 
9) 51.4 

51.5 
45.4 
45.2) 
45.2) 
44.4 
43.8 
43. 

127 

Corr. | Ex 
Bar. | Th 

149.0} 198.0 
146.5] 198.0 
151.5] 198.7 
152.0) 290.0 
151.0} 201.0 
149.0) 202 6; 
135.5] 200.2 
135.4] 200.3) 
140.1} 200.2 
152.1) 197.5 
155 0) 495.5 
152.0) 197.5 
147.0) 199.0 
147.0) 200.0 
146.0) 261.0) € 
135 0] 199.0 
141.0) 198 5 
148.0] 200.0) 5 
148.0) 200.4 

150.0} 197.0 
149.2) 197.4 
148.5} 198.1 
143.5] 198.0 

206.9 
144.0} 206.0 
147 (| 202 1) € 
147.5} 203.8 
148.0) 203.8) ( 
145.5] 207.9, 
142.0} 203.9, 
145 2) 203.5 
146.5 
147.4 
147.1 
147.5] 198.5 
145.7] 197.5 
145.0} 198.5 
145.0} 201.0 
143.0} 202.0 
139.0} 199.0 

146.0) 199.5 
146.0} 199.0 
141.5} 195.0 

140.0} 198.0 
143.4 

145.1 
148.0} 204.5 
146.0} 206.0 
144.0) 207.5 
143.0) 209.0 

53. 3} 30.056) 40.1 
56.5} 30.029} 46.8) 
63.0) 30.035] 55.0 
62.5} 29.833) 58.5 

62.5] 29.844] 57.5 
67.6, 29.935] 49.4 
53.7| 30.062] 43.7 
54.8) 30.039) 42.0 
54. 3| 30.110} 39.5 
56. 0, 30.075] 40.0 
55.1. 30.069 41.5 
54.0, 30.111) 42.0 
53.5 30.104] 42.0 
55.5 30.064) 42 0 
58. a 30.117 42.0 

8 
1 
BS) SRRSe o 

a2 
iS < 
3.6 
Al 
i} 
5) AAaOSwd¢: 

SChROeOCnTo~ 

30.0001 48.2 
60 5 30.126) 44.0 
58.2 30.017] 41.8 
52.5 

49.0 
48 0 
50.0 
54 0 
54.6 
55.7 
54.0 
53.5 
54.0) 

54.5 
52.0 

60.0 
65.5 
68 5 
71.0 

30.176) 37.0 
30.187 32.0 

30.177] 35.0 
30.191] 32.0 
30.288} 31.0 
30.235] 28.0 
30.236) 27.7 

30.269] 25.0 
30.269] 23.4 
30.267] 24.0 

30.343) 23.7 
30.303} 28.5 

30.313} 29.5 
30.313) 35 5 
30.311) 38.0 
30.288) 41.2 
30.258} 44.0 

139.0) 200.0} 65.5] 30.178) 44.8 
139.0 
140.0) 198.9 
144.2) 192.9 
144.0} 193.0 
144.0} 192.6 
144.8) 1928 
152.6) 194.6 
151.2) 195.3) 

65 30.101} 45 2 
0.180} 33.8) 3 

30.259) 33.3 
30.209} 31.5 
30.166] 30.8 
30.222! 27.8 



128 Magnetic Observations at Cambridge, United States. 

Gottingen Gottingen 
a | Att, | Corr. | Ex. Att. , » | Aut.| Corr. | Ex. 

Lay alla tr | Dee | H-F.| sph’ | ‘Bare | Th. || Mean | VF Th | Dee PHP} on] Bur, | The 

hia ORR Niall eS wal hm: y dit a bat: |. lo 
18 0| +8.11| 43.5] 150.1] 195.9] 51.2) 30.222 27.2) 20 0} +9.48) 44.0} 152.0} 195.0 5$.0|29.572| 35.0 
19 7.25) 40.9| 152.2] 197.0) 53.8) 30.174) 27.2\|Nov. 9. 

7.02) 39.9] 153.5) 197.4) 53.9) 30.163) 26.9 1 0} 8.02) 42.0} 156.0) 192.0) 49.0} 29.685) 36.0 

.27| 39.1] 154.5) 198.2} 55.0) 30. 128) 25.1 1 50) 8.44] 42.3} 158.0) 192.2) 48.0} 29.692) 37.0 

6.26) 38.7] 146 2) 198.8 54.8) 30.330) 26.2 2 0} 8.43) 42.4] 155.5) 192.2) 47.8) 29.696 
6.22) 38.3] 146.7] 199.2) 54.6; 30.212) 23.8 210) 8.40) 42.4} 154.9) 192.2) 47.7| 29.689) 37.3) 

eo | al 

Bococco? 

o G) et 

6 0} 10.25) 43.0} 145.5} 193.7] 44.6) 29.672) 41.0 

24 0| 6.13|39.9] 146.1) 200.2) 54.2) 30.200) 22.9 7 0} 8.29) 43.5) 147.0) 197.0) 44.5) 29.665) 41.0 

150) 6.39) 37.0} 150.5] 190.9) 53.2) 29.915) 30.0 8 0 149.0) 190.5) 44.6) 29.681] 43.0 

2 0) 6.38 150.6) 190.9) 53.5 12 0} 9.40) 45.0) 147.5) 195.0) 44.3] 29.675) 44.0 

210) 6.38} 37.5] 150.6] 190.9 53.5) 29 898) 31.5||Nov. 10. 

3 0) 9.45) 43.0] 150.1) 200.7) 64.3; 30.160) 39.5 0 50} 10.29) 43.5} 134.4) 197.9) 43.0) 29.674) 34.5 

7 50| 12.36) 53.5] 147.9) 203.4] 62.6} 30.065) 49.3 1 0) 10.30) 43.5) 134.5) 193.0) 43.0) 29.667] 34.5) 

8 0} 12.21) 53.6) 147.6) 203 6) 62.5: f1 10} 10.33) 43.5) 135.7) 189.9} 43.0) 29.672) 35.0 

8 10} 13.00} 53.7| 147.6} 202.3) 62.3) 30.092) 49.1 1.50) 10.24) 43.0) 144.1) 189 4] 42.0) 29.673 

10 0} 12.10) 52.2) 144.1) 195 5) 55.9) 30.105) 30.0 2 O} 10.22) 43.0) 145.9) 191.2) 42.0) 29.672) 36.0 

12.0) 9.45) 44.0) 150.3) 201.6) 65.4! 30.151) 39.6 2.10) 10.18) 43.0} 148.4) 192.6) 42 0) 29.674 

13 50} 10.15) 48.0) 144.2} 193.1 49.0) 30.073) 37.5 6 0 139.6) 211.0) 65.0) 29.635) 48.2 

14 0} 10.17) 47.8) 144.4/ 193.2) 48.5 7 0} 12.15) 55.0} 144.0) 207.2} 62.0) 29.647) 48.0 

14 10| 10.44] 47.0) 144.6} 194.6] 48,0] 30.060| 36.5|| 12 0} 10.32) 47.5) 149.7) 199.7) 46.0) 29.698) 36.0 

15 0} 9.34 46.2) 144.5] 193.5] 46.7] 30.005) 35.4] ¢ 12 50 9.09) 47.5} 155.7) 201.7} 47.0) 29.794] 34.0 
9.11) 44.5] 144 0} 191.5] 46.2) 29.975) 33.5 3 0 9.07] 47.5) 155.0) 202.6) 47.5) 29.794] 34.0 

9.11) 44.0} 146.0] 195.0] 48,5] 30.090) 32.0)| €13 10) 10.28) 47.5 155.2; 203.8} 47.5) 29.786] 34.0 

9.22! 42,6] 145.0] 196.0] 59.6) 30.083) 31.1|) 13 30) 10.35) 47.3) 158.0) 204.0} 49,5] 29.746) 33.5 

9,22) 42.4) 144.0] 197.0! 49.8) 30.101) 30.5|| 14 0 9.46) 47.0} 157.0) 205.0} 53.0) 29.771) 33.5 

17| 40 2| 145.0] 197.0) 49.7| 30.076) 29.2|| 15 O}| 7.23) 44.5) 158.5) 202.5) 54.0) 29.801} 32.0 
7.25| 39.3] 143.0) 195.0] 48.3) 30.073] 29.0||Nov.11. 

6.32) 38.6) 146.0) 195.0} 47.7| 30.121) 30.6 1 0]  6.01| 38.5) 148.6) 191.7} 39.0] 29.795} 35.0 

re) = 

Nooscoco 

J 2 sy 

Nov. 1 30 6.02) 38.0} 146.6) 195 4) 39 0) 29.793] 37.5 

24 6.16! 38 6} 147.0} 194.0] 47.2) 30.102) 31.5 15 6.03] 39.0} 147.0) 196.5) 41.0) 29.771} 38.0 

15 6.03} 38.5} 156.2! 196.0) 46.1) 30.094) 37.5 2 6.45] 39.0) 147.3] 195.1} 41.0] 29.754} 38.0 

32 6.16] 38 5} 157.5). 196.5) 45.9) 30.092) 38. 21 6.44] 39.0) 147.2) 195.3) 41.0) 29.758) 38.5 

21 6.18} 38.7] 157.0) 197.0] 46.0] 30.092) 38. 7 9.42} 46.0) 146 2) 200.7| 57.0) 29.796} 46.0 

Nov. 7 46.0) 148.6 55.0} 29.881) 43.0 
9.33] 45.0} 144-2) 195.9) 52.0) 30.277). 36.5 
9.07| 45.0) 146.0) 198.0) 52 0} 30.146] 35.5 
9.03) 45.0} 141.0) 199.5) 56.0) 30.045) 35.0 
8.13} 44.5) 141.2) 201.2) 59.0) 30.020) 33.4 

10.42} 48.0) 157.3) 195.6] 45.5) 29.774] 44. 
47.2) 158.9) 194.7) 45.4 

12.04 151.5) 200.5) 51.0) 29.759) 53. 
13.05) 53.0) 149.0) 200.5} 58.5, 29.625] 56. 

~ _ 
ooococecocecs 

fo) _ co) 

9 
5 
9 

9 
48.0) 157.6) 194.9) 45.4) 29.753! 43.7|| 12 

8 

0 
0 

——S 

e on 

ooooce. seco 

_ i) c— oo 

145.0) 200.0) 58.0 1 0} 4.25) 36.5) 145.0) 198.5) 54.5] 30.022) 26 5 

10 0| 1225) 54.0) 150.0) 196.0] 55.2) 29.783) 51.0 1-50} 5.06) 37.0) 143.0) 201.2) 55.0) 30.107) 30.0 

12 0) 12.27) 52 6] 152.7) 196.2) 53.5) 29.782] 47.0 2 0] 5.07) 37.0) 142 5) 201.2) 55.0) 30.110) 34.0 
15 50) 12.05) 50.0) 152.8) 194 .5/ 51.5) 29.742) 46.0 210) 5.16) 37.0) 141.5) 207.5) 55.5] 30.119} 34.5 

16 0} 12.00) 49.5] 152.6) 194.2) 51.0) 29.744) 45 5)|Nov. 14. 
16 10) 11.04) 49.0) 153.0) 194.0) 50.0, 29.735) 44.5 2 0] — 6.21) 39.0) 141.5) 189.9) 37.5] 30.017) 36.4 

Nov. 8. 4 0} 7.40) 40.1) 148.7| 192.3) 39.0) 29 989) 40.5 

24 0) 10.30) 47.0) 153.6) 191.0 47.0) 29.651) 43.0 7 50} 8.46) 43.0} 148.3) 190 &} 43.0) 29.841) 43.8 
1 0} 11.00) 48.5) 154.5) 193.5) 47.0) 29.603) 45.0 58 0} 8.44) 43.1] 148.5) 191.0) 43.0) 

1 50) 11.37) 48.4) 156.1) 195.5] 47.0) 29.574) 44.0 8 10} 8.42) 43.3] 149.0) 190.5] 43.0) 29.833) 43.2 

2 0} 11.37) 48.4) 156.0) 195.7 47.0 10 0} 8.05) 43 4| 145.2) 190.5} 42.6) 29.806) 40.9 

210) 11.31) 48.2} 156.0) 195.6] 47.0) 29.573) 44.1]| 15 () 8.33) 44.0) 145.1) 189.2 29.736) 42.5 

3 0} 11.00) 48.4] 155.5) 196.0] 47.0) 29.547| 44.0)| 16 0) 8.41) 44 0) 145.2) 189.8) 43.0) 29.703) 41.0 

5 0] 11.03) 48.0] 149.0) 197.0} 48,0] 29.446) 45.0)| 17 0} 8.40) 44.0) 146.2) 192 1] 47.5) 29.658) 40.2) 
6 0) 9.28) 49.0] 147.0) 195.8] 47.0] 29.416 44.5|| 18 0| 9.04) 45.0 146.2) 196 0] 55.0] 29.649] 41.2) 
7 0} 10.06) 51.0) 147.1) 197.8] 47.0) 29.387) 44.5) 19 0) _ 9.20) 46.0) 146.0) 199.2) 58.0) 29.671) 41.0 
8 0) 10.13) 48.3] 148.1] 191.6) 47.0] 29.334] 44.0]| 20 0) 9.03) 45.5) 146 5) 198.3) 56.0) 29.683) 40.0 
9 0| 10.06) 48.0) 149.2) 192.2) 47.0] 29.316) 42.5]| 21 0) 9.03) 45.5) 146.8) 199.7] 56 0) 29.719] 39.0 

12 0} 12.03) 46.6] 151.3) 189.8) 45.0] 29.199) 40.0]) 22 0) 8.42) 45.0] 146.5) 200.7/ 59.0) 29.741! 38.0 
15 0} 9.32} 45.0| 152.5) 187.0] 43.0) 29.442) 34.0/|Nov. 15. 
16 0} 9.33} 44.5] 145.0; 189.0) 41.0] 29.488) 34.0 5 0} 10.04 207.0} 70.0) 29.751) 46.0 
17 0} ~—- 9.12) 43.5) 145.0! 189.0) 42.0) 29.549) 32.0 7 50) 11.25) 52.4] 149.4) 201.0] 61.6) 29.772) 45.3) 
18 0} 9.13) 44.0} 146.0) 191.0) 44.0) 29.518) $1.0 8 0} 11.30) 52 5) 148.6; 200.1) 61.0 
19 0 9.40! 44.0! 147.0! 192.5! 49.0} 29.539] 34.0 810] 11.22! 52.6) 150.1) 159.3} 60.0! 29 800' 44.6 



Magnetic Observations at Cambridge, United States. 

Gottingen 
Mean F. 
Time. 

h, m. 

10 15)-+-11.15) 
Nov. 16. 

4 0} 5.49 
8 5] 6.36 

13 4) 2.35 
14 15) 2.32 

Nov. 18. 
17 34) 12.18 

Nov.19 
2 0} 3.35 

Nov.21. 
250) 232 
3 0} 233) 
310} 2.33) 
4 0} 440 
750 8:42 
3: 0 8.42 
8 10} 9.04 

10 0 6.44 
12 0 1.39 
14 0) 2.13 
14 30) 93.05 
1 0} 5.20 
16 0} 13.28 
17 0} «8.15 
18 0} 15.37 
19 | 10.20 

20 0} 15.47 
21 0} 11.26 
22 0) 6.43 
23 0) 4.24 

Nov. 22. 
24 0} 4.25 
150) 6.08 
2 0} 5.35 
210) 5.26 
4 0| 4.39 
6 0} 647 
8 0 9.04 

10 0} 8.03 
15 0| 4.34 
16 0} 4.17 
17 0} 7.14 
FB VOr “G27 
19 O| 5.05 
20 0 4.14 
21 0} 4.40 
PO) | Say! 
O25 Ol cove 

Nov, 23 
24 0 4.07 
2 0| 3.49 
4 20 417 
6 0} 9.19 

UD (0 9.36 
13 50 6.34 
14 0} 629 
14 10 6.26 
1 Oe a87 
16 0 6.09 
17 OG} ~=66.02 
18 0 5.43 
19 0 5.41 

Dec. 

150.8 

144.0 
152.2 
154.3 

145.0 

147.5 

152.5 
154.0 
153.0 
148.5 
166,7 
167.0 
167.0 
146.0 
150.2 
148,0 
160.7 
165.2) 
164.5 
151.0 
156.7 
155.0 
122.4 
141.2) 
132.4 
144.2 

146.5 
137.9 
136.5 
136.2 
140.0, 
1460 
147.5 
150.5 
157.4 
160.6 
169.0 
159.0 
155.0 
152.0 
144.1 

| 147.0 
134.0 

146.5 
153.0 
151.0 
149.4 
141.0 
158.0 
157.5 
155.9 
155.0 
152.0 
151.7 
151.0 
151.0 

186.0 
186.6 

202.0 

183.5 

182.0 
182.3 
183.2 
195.8 
196.0 
196.0 
196.0 
197.0 
200.4 
203.4 
205 9 
205.0 
191.9 
202.5 
202.0 
196.0 
227.7 
208.2 
202.5 
199.2 

198.4 
201.5 
201.7 
201.9 
207.0 
201.5 
200.5 
196 2 
192.7 
194.0 
181.0 
190.0 
197.2 
202.0 
200.0 
199.0 
206 0 

202.0 
195.0 
209.5 
205.0 
197.6 
196 2 
195.7 
196.3 
197.0 
198.0 
200.5 
203.0 
203.7 

) | Att. Corr. 
Bar. 

55.3 

36.5 
40.0 
29.0 
29.4 

57.3 

29.895 

28.985 
29.819 
29.954 
29.955 

29.018 

25.5 

24.8 
24.8 
25.0 
45.2 
47.5 
475 
47.5 
44.2 
39.2 

29.521 

29.949 

30.061 
30.122 
30.048) 
29.93] 

30.102 
30.509 
30.112) 
30.210 
30.192 
30 161 
30.163 
30.141 
30.159 
30.149 
30.146 
30.142 
30.157 

30.167 
30.174 

30.158 
30.032 
30.149 
30.126 
30.097 

33.0, 30.105 
33.0) 30.152 
37.7, 30.143 
41.6) 30.130 
46.0) 30.143 
50.0) 30.068 
50.6) 30.131 
50.5} 30.115 
51.1| 30.148 

31.4 
36.0 
43.0 
47.6 
49.5 
50.0 
50.3 
51.0 
50.3 

50.0 
44.3 

53.9 
55.0! 
51.2) 
46.5 

50.5 
44.0 
61.0 
56.5 
51.8 
43.5 
42.0 
42.0 
41.0 
44.0 
51.0 
54.5 

30.137 
30.216 

30.060 
30.113 
30.034 
30.028 
30.026 
30.007 
30.010 
29.962 

55.0! 29.866 

30,139) « 
30.068) 39. 

Ex. 
Gottingen 

Mean 
Time. 

21 0 

— 

x 2 

a 

eseooocoows 

No 

AF ww ye gs Land oO ocod 

tk ——— Fh — 

a 

occ 

10 

a (v4) 

secosoPoosooosososess 
Dwww — a 

V.F. 

6.06 
6.40 
6.22 

7.08 

5.11 
5.04 
5.04 
4.44 
4.10 
3.30 

10.04 
5,39 
6.06 
4.00 
3.00 
3.00 
2.40 
2.38 

vibrating’ 
“ 

3.37 

3.00 
4.14 
4.14 
4.21 
3.20 
3.35 
3.32 
4.01 

vibrating 

5.02 

4.20 

Att. 
Th. 

38.0 
37.0 
38.5 

39.4 

30.3 
30.3 
30.3 
296 
30.3) 
32.8 
33.0 
39.5) 
35.6 
31.0 
27.0 
24.0 
27.0) 
27.5 

27.0 

27.0 
27.4 
7.4 

27.4 
27.5 
33.0) 
285 
30.0 

34.5) 

27.6 
9) 28 2) 

28.2 
28.3 

3} 30.0 
31.0 
31.7 

31.5 
32.0) 
32 0 
31.5 
33.0 

3) 32.0 
33.0 
34.0 

33] 35.0 
35.5 
36.0 

| 36.5 

36.0 
37.3 
37.3 

9) 37.6 
3] 37.0 

34.0 

129 

Dec. 

151.0 
151.0 
148.5 
152.0 

153.2 

149.1 
149.3 
150.5 
150.9) 
150.7 
147.0 
146.5 
147.0) 
148.2 

138.0 
139.0 
139.6 
140.5 
1367 
141.7 
142.5 

140.8) 
145.1 
143.6 
142.9 
140.2 
145.9 
143.2 
143.0 
148 0 
147.2 

149.7 
150.7 

145.0 
145.0 

145.0 
148 0 
151.2 
145.0 
148 0 
151.0 
150.0 
150.0 

1500 
149.) 
149.8 

151.8 

153.0 
138.7 

H. F: 

200.2) 
199.3 

195.7 
197.8) 
197.0 
198.0 

200.0 
201.3 
203.1 
201.3 
205.0 
203.8) 

1916 
191 6 
191.7 
190.3 
195.4) § 
194.3} § 
194.9} § 
198.0) ¢ 
194.0 
191 0} 
190.0) § 
192.0} ¢ 
190.0) ¢ 
196.0 
198.0 
199.1 
200.0 
20212) £ 
203.9) £ 

205.0) § 
206.5 
206.4 
206 3 
204.0 

205.0 

Corr, Att, 
Th. | Bar. 

55.0/29.913 
55.0} 29.861} ¢ 
60.0) 29.740 
56.6] 29.718 

29.711 

30.219 

30.215 
30.217 
32.500 
31.346 
30.174 
30.192 
30.271 
30.286 
30.292 
30.245 
30 250 
30.248 
30.243 
30.220 
30.180 

30.127 

h. m, F 
20 0} +5.27| 37.0 

)| 30.098 

30.102 
30.088 
30.133 
30.086 
30.034 
30.053 
29.966 

29.966 
30.018 

30.015 
29.985. 
29.900 
29.887 
29.887 
29.916 
29.913 
29 882 
29.780) 
29.593 
29.567 
29.523 
29.497 
29.528 
29.581 
29,565 
29.564 

29,558 
29.519 

566 
56.6} 29.524 
54.2/ 29.580 
41.0] 29.562 

23 
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Gottingen Gottingen 
Att. Att. | Corr. | Ex. Att. Att.| Corr. | Ex. 

Mean | V. F. | ‘py: Dee. |H-F.|Ty"| ‘Bar. | Th. || great | Vo Pe farm] Dee PP phe) Bar. | Th. 

++3.09| 33.6] 137.0] 203.1 +4.6.25| 33.5] 150.0] 204.3) 46.3] 29.968 29.592] 25.0 
29 633) 23.0|| 18 

1 

m ° 

9) 20 40.0 0 
10 0) 2.30) 33.0} 144.0) 202.2 38.0 0} 6.23} 32.3] 150.0} 206.0) 50.5} 30.010 
12 0} 0.00) 32.6) 150.0) 210.0) 36.7) 29.633) 2 19 0} 6.18) 32.2) 149.0} 205.5) 52.7) 29.961 
15 0|  3.44| 30.0] 155.0} 194.5) 30.5) 29.717] 20.0/] 20 0} 6.01) 31.5} 150.0} 206.5) 53.3) 29.968 

Dec. 10. 21 0} 5.45) 31.5} 149.6) 206 4) 53.3) 29.946 
1 0} 1.40) 26.4] 152.5} 189.0) 25.5) 30.103] 22.7|| 22 F 6.49] 31.5] 150.0; 206.0) 52.8) 29.957 

6.01} 31.6) 150.9} 206.0) 53.0) 29.941 
5 0] 2.30) 25.5} 149.0] 188.7] 24.0) 30.191] 31.0)| Dee. 22. 
5 50| 5.35) 14.0] 150.0] 180.3) 10.5) 29.148] 10.0|] 24 0} 5.34) 32.2) 152.0) 207.0) 54.5) 29.947 
33 0) 6.20) 14.0] 150.4] 180.0) 105 10.0; 32 50} 5.17) 32.6] 154.1} 205.0) 51.3) 29.854 

wm Gv>oeoon 
wr o- 

6 10| 7.25) 14.5) 150.8) 180.2) 11.0) 29.196] 10.0 2 0) 600) 32.7) 154.0) 203.5) 50.9 
7 0) —1.14! 15.9] 148.0) 188.5) 13.1| 29.665) 19.6 210} 6.01} 32.8) 154.0) 202.8) 50.8) 29.845 
i: 50) -+-1.12) 21.5) 146.5) 187.5) 19.0 29.525] 25.0) 4 0} 6.22) 33.7] 149.8) 208.5) 48.8) 29.874] 31.5 

wo S oe So 

8 0} 1.18) 22.5) 146.5] 187.7) 19.5} 29.530) 25.0 6 0} 8.08) 38.0) 144.0) 206.0) 47.5) 29.692) 31.8 

810) 1.25) 22.5} 146.5) 187.8) 20.0) 29.510) 25.5 7 56) 8.34] 36.9] 146 7] 200.0) 46.6) 29.595] 31.8) 
10 0} 1.23) 23.8] 143.1] 189.9) 22.2} 29.509} 24.0) 8 0} 7.16} 36.8) 147.1] 199 8) 45.8 
12 0} 2.13) 25.0] 147.0} 192.5} 23.0] 29.524) 24.5)| €8 10} 8.00] 36.8) 147.3) 199.7) 45.7) 29.599) 31.8 

13 50} 2.17) 25.5] 144.0] 192.5! 24.0) 29.524] 23.0) 12 0) 9.47) 41.5) 155.5) 202.5) 51.0) 29.403) 33.0 

2.17| 25.5) 144.0] 192.3) 24.0 13. 0} 9.20) 41.0} 156.0} 292.1) 49.0) 29.452) 31.0 

14 10} = 2.17) 25.6] 144.1) 193.0) 24.0) 29.524) 23.0 ii 50} = 9.01} 40.5} 155.8) 203.4) 47.0) 29.472) 27.5 

2.1 19) 25.8] 143.5] 193.0) 24.5] 29.594] 19.4|}214 0) 8.35) 40.5) 155.4) 204.0) 47.0; 
16 0) 2.00) 25.5) 143.5) 196.0) 30 5} 29.627) 20.3) 14 10} ~— 8.49} 40.0) 154.0) 201.7/ 46.5) 29.509) 28.6 

17 0} 2.17| 25.5] 140.0] 199.0) 30.0| 29.899] 20.5|| 15 0| 9.45 39.5] 154.0) 201.2) 44.3) 29.525) 26.2 

18 0| 2.43) 26.0) 139.0) 201.4] 41.4] 29.559] 17.2\| 16 0} 9.10) 38.5) 150.6} 207.7) 43.2) 29.493) 24.0 

19 0| 3.12} 26.0] 140.0] 203.7] 45.8] 29.776] 18.2] 17 0} 9.00) 37.1] 157.0 207.0} 41.3) 29.538) 24.0 

20 0) 2.20) 26.1] 147.0] 205.0) 48.3] 29.935} 14.5|| 18 0} 8.27) 35 5) 153.8) 207.0) 48.0) 29.563) 22.1 

21 0} 3.25) 26.1] 145.0) 206.0} 49.0] 29.948) 17.0)| 19 0 7.31| 34.7| 151.8) 207.0) 49.0) 29.574) 20.5 

0 2.30} 25.3| 143.0] 205.0} 49.5] 29.880) 13.0)| 20 0) 6.10) 34.1! 153.0) 207.0) 48.6) 29.596) 19.7 
Dec.20. 21 0} 6.08) 33.0] 153 5) 205.4! 42.1] 29.592) 20.8 

24 0} 1.43} 25.3] 140.0] 205.0) 19.0] 30.077] 11.0)) 22 0) 6.21) 31.6) 154.0 200.9) 45.1) 29.596) 20.9 

1 50 1.49] 23.5] 147.5| 203.0] 45.0) 29.984) 11.5|| 23 0) 6.17) 30.5) 154.5) 198.2) 43.0) 29.608) 19.6 

2 0] 1.35) 23 6| 147.0} 203.0) 45.0 Dec. 23. 
210} 1.11} 23.7) 147.0] 203.0] 45.0| 29.986] 12.0)) 24 0) 4.41) 28.5) 154.0) 199.0) 41.9) 29.704) 16.8 

4 0) 2.42) 24.0) 152.0) 206.0) 47.0) 30.001} 19.0 150} 4.08) 26.5) 153.7] 197 5) 37.5) 29.733) 14.0 

is 50| 6.48) 36.4] 147.8] 206.3} 53.6) 29.982) 32.2 32 0} 4.02) 26.3) 155.5) 197.5) 37.0] 29.720) 14.5 

8 0} 7.02) 36.6) 148.0) 206.4) 53.5 210} 3.25) 26.2) 155.5) 196.7) 36.5) 29.743) 14.3 

810) 7.46) 37.4] 148.2) 205.8) 53 2) 30.010} 32.1 4 0} 2.47) 26 2) 153 9) 204.5] 42.1] 29.769) 19.1 

10 0] 7.29] 35.8} 150.0} 204.2) 47.6) 30 040) 27.4 6 0} 4.13} 28.5) 148.4) 202.7| 45.0) 29.770) 18.0 

si 50} 6.31] 33.0] 152.0} 197.2) 38.7) 30.017) 22.2 ‘: 50| 5.85] 32.5) 148.0} 200.9) 48.5) 29.790) 21.2 

14 0} — 6.09) 33.4) 153.0 8 0] 5.40) 32.8) 148.5) 200.4| 48.0 

14 10) 7.05) 33.5) 153.1] 195.9) 39.9) 30.026 8 10} 6.19} 33.2) 149.0) 197.7| 47.5) 29 801) 20.5 

15 0|  5.32| 33.2] 149.5} 200.7] 39.2] 30.004] 23.0), 12 0) 3.43) 27.5) 152.7) 193.5) 31.0 29.966) 14.8 
16 0| 6.31] 32.5] 151.0) 200.0! 42.5) 29.996! 22.6 
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The observations in March, 1842, which were accidentally omitted in their proper place, 

are introduced here. 

Gottingen Gottingen 
Att. Att. |} Corr. | Ex. Att. Att.| Corr. | Ex. 

Meant (eV irpy | Bee | AEs \ieps? | Bar, | Tas || MRED | VE liepg | Deel ME Vane) Bar. || Ta. 

Mar. 1. | h. m, a z 5 
h. m. f. 6 0 |+-11.37| 52.7) 133.8) 158.5) 70.0) 29.393) 64.5 
1 50 | +-4.49) 35.0) 143.8] 158.1 32.5 30.122) 34.0]; 10 0 13.03] 56.7|136.2| 158.0) 68 5) 29.511) 57.2) 
AV 5.25] 35.4| 14 6] 158.6} 33.2] 30.104 12 0 | 11.48)54.7| 138.4] 156.9) 63.5) 29.642! 49.0) 
210 5.06} 35.5] 141.0) 158.5) 34.2! 30.095) 35.0)} 13° 0 12.50] 54.5| 139.0! 156.9) 60.0) 29.676} 47.0 

Mar. 2. 14 0 10.30)53.5| 139.5, 157.9] 59.5, 29.687] 45.0 
1 50 6.47) 40.6] 136 1] 158.4] 41 0} 29.640) 39.2]| 15 0 11.24|53.0| 139.7| 158.5) 59.1) 29.684) 45.0 
i2 0 7.04] 40.8} 136.8} 158.3] 41.0) 29.638) 16 0 11.15|53.0| 137.5] 158.9) 60.2) 29.705) 43.2 
210 7.19) 40.9] 135.6] 158 4) 41.0) 29.624] 39.8]| 17 0 | 11.01/52.3/ 138.1) 158.1) 60.6) 29.636) 42.7 

Mar. 3 18 0 11.03} 52.6} 138.0) 159.1) 60.5, 29.626) 41.5 
1 50 9.12) 46.4] 142.7} 158.1) 45.2) 29.569! 44.8] 19 O 12.27) 52.3) 138.4] 158.2) 60.0) 29.617) 41.0 
32 0 9.19} 46.4] 143 0] 158 3) 45 2] 29.554) 45.0]| 20 0 11.00) 51.3] 138.5) 157-9} 58.8) 29.618) 40.6} 
210 9,20] 46.5] 142.5] 158.2} 45.2] 29.558) 46.4]| 21 0 | 10.23) 50.0} 138 7| 158.0) 57.2) 29.623) 40.2 

Mar. 4. 22 0 9.37] 48.5) 138.7) 157.8) 56.3) 29.626) 38.8 
1 50 10.38] 50.0} 141.2) 158.1] 48.5] 29.659] 52.7]| 23 0 9.45] 48.5] 140.8) 158.1) 55.2) 29.654) 38.2 
32 0 | 10.30) 50.0} 141.2) 153.5] 49.0] 29.664) 51.8]; Mar. 11. 
210 10.37| 50.0) 141.6] 158.7) 49.0) 29.658] 51.2]| 24 0 9.27| 48.2! 140.6 158.6) 55 3 29.647) 37.9 

Mar. 7. 1 0 9.10) 47.2) 143.8 158.6) 55 7| 29.630) 34.5 
1 50 4.46} 36.8] 142 5] 158.8) 33.5] 29.854) 34.0 1 50 142.2) 157.5) 54.2) 29.659) 32.0 
2,0 4.39} 36.8] 142.1] 158 9 29.839 2 0 46.3 142.9) 157.6) 54 0| 29.657 
2 10 5.03] 37.0] 141 2] 159.0) 33.5] 29.849) 34.0 210 8.41} 46.2] 142.9) 157.5] 53.8) 29.635) 32.3) 
4 0 5 25! 38.0] 136.5] 159 0] 35.3) 29 877) 35.5 3.0 9.46] 45.8] 143.3) 157.2| 51.5) 29.605) 32 0 

10 0 5.35| 40.3] 136.2] 159.0] 39.9] 29 864/375]| 4 0 8.41) 45.0] 139.8) 157.1) 50.0) 29.592) 32.0 
Mar. 8. 5 0 8.41) 45 0| 140.0 156.8) 47.5] 29 576) 34.0 

1 52 4.08} 33.6] 143.0] 159.1) 31.0] 30.180/ 30.2]| 7 0 8.22) 44.5 131.8) 156.8 46.8) 29.516) 34.1 

20 4.01) 33-8| 140 6} 159.1) 31.1) 30.196 8 0 7.47) 43.4| 132.0 156.8) 44 8) 29.542) 33.0 
2 10 4.02} 33.8] 141.2) 159.0} 31.2) 30.182) 31.0 9 0 7.27) 42.7) 133 8) 152.4] 44.2) 29.548} 32.0 
4 45 134 5] 158 0] 43.0) 30.223) 33.4] 10 0 7.10) 42.5] 135.0) 158.9] 45.5) 29.585! 31.2 

WwW 0 2 00] 43.5] 135 9] 158.9] 51.4] 30.309] 41 0]| 11 0 6.26) 41.8] 137.0] 158 9) 50.6) 29.612) 31.0 
14 0 5.32) 40 0] 136 6] 156.9] 42 3) 30.241] 28.5|| 12 0 6.37] 41.6] 137.5] 158 0] 53.0) 29.706! 28.0 
16 0 5.44] 37.6] 139.5] 157.7| 37 0} 30.204|29.5|| 13 0 6 43} 42.0] 137.0) 158.5) 51.0) 29.765, 26.0 
13 0 5.55] 37.5) 138 0] 159.6} 40.0] 30.163/32.5|| 14 0 6.38] 40.0] 137.8} 158.5] 50 0) 29.780) 23.0! 

20 0 5.59 38.0) 139 0) 159.9) 50.5) 30.114) 35.5)) 15 0 5.31) 38.0! 138.4] 158.0) 47.0) 29 759) 21.6) 
22 0 6.48) 37.5] 138.0] 159.3} 57.8] 30.074/37.4|| 16 0 5 11} 37.2 141.9] 157 4) 45.6) 29.777! 21.0) 
Mar. 9. 17 0 5.10) 36.5 140.0] 158.8) 45 2) 29 878) 21.0 
24 0 6.00] 38.5] 141.0] 159.0) 58.0} 30.049) 38.0]} 18 0 4.23/35 5 140.0} 159 0} 47.5) 30.092) 20.0 
1 50 6.14| 39.7] 142.7] 159.0) 56.8) 29.914] 38.1]| 19 0 4.49) 34.2 139 0} 159.0} 49.8) 30.036) 18.0} 
2 0 6.27} 39.7] 141.8} 159.0) 62.0 20 0 5.24] 33.5 140.0) 159.0) 52.0) 30.019) 17.0 

210 6.23) 39.9] 142.3] 158 9) 56.2) 29.925) 38.9)| 21 0 3.15] 32.3 139.9] 158.6] 58 5) 30.084) 16.0 

4 0 7 33) 40.2| 140.6] 158.6) 54.5} 29.899) 43.6]; 22 0 3.40| 31.5 140 6] 158 5| 50.0) 30.072) 15.0 

6 0 7.25| 43.7| 130.5} 158.5) 54.7] 29.913) 50.0}} 23 0 2.04| 30.4 140.0} 158.7] 49 5) 30.154) 14.0 
Ipe0 7.24) 42.7) 144.9 157.5 45.5 29.468) 41.0}|Mar. 12. | 
16 0 8.09] 43.0] 139.7] 158.1) 45.0) 29.410) 41.0|) 24 0 1.37) 29.6 141.9) 159.0 30.176) 12.8 
ie 0 8.06) 43.5] 140.0] 159.5) 48.5) 29.404] 42.0 1 30 | 143 0 30.250} 15.0 
18 0 8 48) 43.6] 140.0! 159.5 54 0) 29.434) 42.0 1 50 1.22, 27.6 143.5) 158 2 30.263) 15.0 

HG}o(0) 8 19} 45.0] 140 0] 159.5, 57.5] 29.453) 42.5}| 22 0 1.26) 27.7 144.5} 158.2 
20 0 8.16] 45.5] 139.0] 159.2 59.0; 29.434) 42.5]; €2 10 1.28} 27.7; 145.5 30.270) 16.2 
eal 8 20) 45.3] 138 8} 159.0 58.5) 29.451] 42 0||Mar. 14, 
22 0 8.14] 45.3] 138 5] 159.2, 58.5} 29.463) 43 0 1 50 2.05) 30.1 143 9) 30.066) 32.5 
23 0 8.15] 45.4] 138.7] 158.9 58.5) 29.447/39.5|| 22 0 2.20) 30.2 143.5) 30,058 
Mar. 10. 210 2.21) 304 145.8) 30.112) 32.8 
24 0 7.49] 45.3] 139.5] 159.0 58.7) 29.463} 39 2!) 3 0 3.07] 31.8 143 6} 93.6] 34.0) 30.096) 38.1 

aE (3) 7.33] 45.0] 141.5} 159.0 58.4| 29 466} 42.0|/} 4 0 3.36) 33.2 140.0) 93.8) 39.0 30.091) 40.0 
1 50 8.08{ 44.2] 142 5] 160.2! 29.432/42.0}) 5 0 5.42/ 36.0 136.5] 93.2) 44.0 30.114 41.5 

2 0 8.11) 44 5) 1423 29.449 6 0 6.02) 38.5 132.8} 93.8 30.174] 43.3 

210 8.23) 44.5] 142.1] 155.3 29.446) 43.0|| 7 0 6.22/39.7 131.1] 936 30.152) 42.3 
4 0 9.35) 47.3) 139.5]dist’rb’a 29.360) 62.0 8 0 6.44] 40.7 130.2] 93.5} 50.0 30.020) 43.0 
5 0 11.10!50.2! 137.2' 158.2} 29.373164.0! 9 0 6.36! 42.2 133.0} 93.31.49.5 30.086! 43 7 
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Gottingen Gottingen 
= Att. Att.| Corr. | Ex, i Att.| Corr. | Ex. 

Moan iNFS itp BeBe pe Bar. || The eee ae Ee Th.| Bar. | Th. 

h. m ° 3 h. m 
10 0} +625] 410 93.0) 48 2} 30.077| 43.0||Mar.17. e ts 
11 0| 6.10)40.2 92 7| 47.0) 30.046] 39.0]| 24 0} 47.46 7| 63 0| 29.837] 38.9 
12 0| 6.09) 40.0 92 9} 46.0) 30.054) 36.0 1 0} 638 62 0) 29.801) 41.5 
13 0) =4.36/39.5 93.5] 46 5| 30.077] 33.0|| (1 50} 7.04 i] 59.8) 29.784] 43.5 
13 50| 5.21/38.8 93.8] 50.0) 30.095] 31.0]] 22 0} 7.12 5] 59.2) 29 768) 44 0 
14 0] 5.11} 39.0 93.8]50 1 30.1) €2 10] 7.13 +158 629 766) 44.2 
14 10] 5.35] 39.0 93.8} 50.5| 30.093] 30.4|| 3 0) 7.39 58.9] 29.726] 47.7 
15 0) 5.25) 37.5 93.8] 51.0) 30.090}30.U)| 4 0] 8.48 60.0} 29.694] 51.4 
16 0 94 0) 55,5) 30 075] 29.5 6 0] 9.36 5| 60 2) 29.644] 55.5) 

17 0| 5.01) 37.0 94.0) 57 .0}30.075| 29.0), 8 0| 9.43 59 9} 29.568) 55.7 
18 0} 5.00) 37.0 93 4] 58.2! 30.100) 28.4 9 Q| 9.30 59.4] 29.562) 54.0 

19 0} 5.00) 37.0 93.6] 58.0] 30.105] 27.61 10 0]  9.25)¢ 58 | 29.550) 52.2 
20 0| 4.38) 36.8 93 8| 59.5] 30.027}26.7|| 11 0] 9:22 57.0} 29.542) 50.5 
21 0| 4.35) 30.2 93.4] 60.0] 30.042) 26.7) 12 0| 9.08 7| 56.0) 29.575] 49.0 
22 0) 4.36) 36.0 93.3] 58.5] 30.045] 27.1]} 13 0] 9.04 55 5) 28.568] 48.0 
23. 0) 4.20) 35.6 93.4] 58.3] 30.019] 26.U|| (13 50} = 9.23 3.4] 57.5) 29.576] 51.8) 

Mar. 15. 14 o| 9.20 i] 58 0) 29.584] 51.0) 
24 0} 4.20) 35.0 93.0] 56.0] 30.026] 24.8] @ 14 10) 9.21) 51. 3.9] 58.0) 29.578) 51.6) 
1 0} 4.07/355 93.2] 54.5] 30.056/29.0)| 16 0] 9.28 3] 62 U) 29.615] 47.5) 

150) 4.18) 35.6 93.8] 56.5] 30 055/320] 16 0] 9.28 65.0} 29.622) 47.5 
2 0) 4.24)35.6 93.9} 57.0) 30.053 17 0} 9.38 9} 65.6] 29.637] 48.9) 
210) 4.41)36.0 93 9| 57.5] 30.047) 32.3] 18 0| 9.40 65.0) 29.657] 49.0) 
3 0) 5.26/37.0 94.0| 63.0] 30.089] 36.7|| 19 0} 9.40 64.0) 29 706] 46.0 
5 0} 8.00) 42.2 93.5} 71.0] 30.007|435]} 20 0) 9.39 63°5| 29.744] 43.0 
7 0| 8.38)450 93.4) 73.0) 29.991|45.0)| 21 Oo} 9.23 3] 62.5] 29.761] 43.0 
8 0} 8.02) 46.5 93.3] 72.0] 29.967] 43.4|| 22 0) 9.12 j| 62.0] 29.799] 40.0 

10 0 8.00} 49.0 91 8) 65.5) 29.958} 41.1|} 23 0) 8.39 61.0} 29.802} 39.0 
11 0} 7.05) 48.0 92.1] 62.0) 29.956] 39 1||Mar. 18. 
12 0 91.3] 58.9] 29.966] 36.5|| 24 0} 8.20 61.0} 29.835] 38.0 
13 0 7.41) 46.5 91.5] 55.4] 29 972/33.7|] 1 0) 7.48 59.0} 29 957] 41.9) 
15 0) 8.13) 44.5) 92 2)51.7| 29.975] 35.0|| €1 50) 8.28 58.0} 29.963) 42.5 
16 0, 8.10) 45.0 93.7| 54.0) 29 935} 33.0]| 22 0] 8.25 58.0) 29.964] 43.0 
17 30) 7.47| 43.6 93.2} 55.0] 29.975] 34.3/] €2 10) 8.40 9) 58.2) 29 972! 43.8 

Mar. 16. 3 0) 9.40 59,2) 29.986] 44.6 
1 0, 5.48/39.1 92.5] 50.5] 30.107/31.2|| 4 0} 9.18 61,0) 30.007] 47.0 
150, 6.05) 38.6 93.5] 50 6] 30 115] 32.2/| 6 0} 11.03/5 66.7| 30.017] 49.4 

2 0 5.40) 38.6 93.5} 50.0) 30.111 7 O| 11.19]: }| 68.5] 30.006} 50.0 
210 6.02) 38.6 93.5] 50.0) 30.113/32.3)]] § 0} 11.47 69.0) 29.980] 50.8 
3 0) 6.45) 38.5 93.6] 50.2] 30.133] 33.7|| 9 Oo} 11.40 68.2) 29.977| 50.0) 
4 0| 7.06)39.2 93.8] 52.2) 30.144}35.9} 10 0) 1133 66,0) 30.000] 49.8 
5 0| 7.17) 41.0 93.0] 55.0) 30.144/37.5|] 11 0) 1128 64.0} 30.001} 48.3} 
6 0} 8.44) 42.4 93.4] 56.5] 30.129) 39.8]] 12 0} 10.28 8] 60.0] 30.037] 42.1 
7 0| 9.07) 43.4 93.0} 59.5] 30.078} 41.0]| 13 0} 11.27/£ 5| 56.0 30.034] 39.0 
8 0| 8.12) 45.0 93.5] 63.8] 30.075) 42.5) (13 56} 10.15 55.6 30.052] 38.0! 
9 0| 7.28) 46.5 93.8} 67.0] 30.073} 43.5|| 214 6} 10.15 92.5] 55.6] 30.052) 37.6} 

10 0, 93.8] 67.5] 30.084] 44.0|| @14 10} 10.22 .7| 55.6) 30.0421 37.0| 
11 0| 5.54) 47.5 93.0] 64.5} 30 218)42.8)) 15 0) 10.07 92 7| 56.0} 30.036) 35.5 

12 0} 6.25 91.6] 61.5] 30 092/36.1|| 16 0} 9.25 .6) 55.5} 30.048] 34.5 

13 0| 6.25) 46.0 92.0]57.5| 30.101}33.6]] 17 0} 9.03 93.0) 54 5} 30.038) 33.0 
13 50) 6.15) 44.4 93.0) 56.5} 30,085} 32.0} 18 0} 9.34 3.0} 50.0) 30.004) 31.0 

14 0| 6.27) 44.4 93.3} 56.5] 30.093) 31.7|| 19 0} 8.19 .7| 55.5| 30.035) 30.0 

14 10) 6.37) 44.4 93.4] 56.6] 30.088) 31.7|| 20 0} 8.01 93.7) 57.0) 30.033] 29.0 
15 0) 8.08) 43.5 93.9] 58.8} 30.082) 33.0|] 21 0] 9.05 93.5] 56.5] 30.071] 29.5 
16 0| 8.21) 43.0 93.7} 60.0 30.038) 37.0|| 22 0] 8.00 93.2) 53.0) 29.974] 30.0 
17 0) 8.00} 43.0 93.5] 59.5] 30.005} 37.0] 23 0) 7.25 94.0} 55.0| 29.950} 29.0 
18 0| 8.00)43.5 93.4] 58.0) 30.003} 37.0||Mar. 19. 
19 0| 7.17/43.0 83 4|57.2| 29.973] 38.0]| 24 7.24 94.0} 56.5} 29.922} 29.5) 
20 0| 7.48) 43.4 93.6| 58.3] 29.941]38.6]} 1 O| 8.15 94.1} 60.0] 29 906) 37.0 

21 0| 825) 43.0 93.8]59 0|29.910}37.4]| €1 50) 824 94.0) 61.4] 29.913} 42.0) 
22 0] 8.20) 43.3 93.8] 60.0] 29.869] 37.9]} 22 0} 8.07 61.0| 29.905] 42.8 

23. 0} 8.20) 43.0 94.0} 63.0) 29.880) 32.5|| €2 10} 9.36 93.5] 61.0] 29,898} 43.5) 
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Gottingen ° Att. cilins! Gottingen Att. Att. | Corr. 
Moan Att.) Dec. | HF. | Att carr: oe Mean V. Ful Atte | Dao, i. Ba Atte), Corr: a 

Ane h. m : c | pe ee ; _ || “6 “O| +6.35) 39.8] 130.0] 93.5] 55.8] 30.167| 29.0, 
1 0} +4.49] 35.5] 145.1] 96.0] 33.0] 30.013/28.0]/ 8 0}  6.51).40.5| 130.0} 93.2) 55.5] 30.154] 29.5, 
1 50 144 2} 93.1] 33.5 291) 9 0 146.0) 93.2) 51.4] 30.210) 19.5! 
2 0] 4.21) 35.2) 143.4] 93 1} 33.5} 30.011|30 3 Term) day| omitjted. 
210}  4.22|35.3] 141.7] 93.0] 34.0] 30.030] 31.0||Mar. 24 
3 0| 5.41/36.0] 142.3] 93.8] 37.0) 30.084|34.0|] 12 0) 7.25] 46.5) 143 0) 178.3) 59.6} 30.193) 31.7 
4 0|  6.37/38.0] 140.0] 93.6] 42.1) 30.056] 36.0] 13 56) 8.17] 46.0] 145 4] 170.7] 54 1} 30.188) 30.2 
5 0|  6.18]39.7] 135.0) 93.6] 46.4] 30.097] 38.0] 214 0| 8.13} 46.0| 144 8} 169.9) 54.0 
6 0|  7.15/42.0] 134.2) 93.5) 50.0] 30.147] 41.5) @14 10; 8.16] 45.9] 144.3] 169.0] 53.9] 30.192 30.0 
7 0\ 8.10} 44.0] 134 0] 93.6] 53.5] 30.076] 44.0|| 15 0] 7.37] 44.8] 138 0} 170 7] 52 0} 30 187] 29.4| 
8 0| 8.22} 45.0] 133.0] 93.8) 55.5) 30.012] 43.0] 16 0) 7.19] 43.5] 140 0} 171 0) 54.0) 30.170) 28.8) 
9 0|  8.12| 45.0) 133.0) 93.8] 55.5] 30.010] 43.5|| 17 0} 8.20) 43.0) 137.0} 171.4] 57.2) 30.156} 28.3 

10 0| 7.26} 43.5] 137.0] 91 8} 49.0] 29.979] 36.0|| 18 0) 7.44) 42.5] 137.0] 171.6] 59.7] 30.160} 28.0) 
11 0\ 7.21) 43.4] 149.3] 92.5] 47.0] 29.982/ 34.9] 19 0| 7.00} 42.0] 138 0| 173.¢} 60.0) 30.114] 27.0) 
12 0 146.5 29.977|34.4| 20 0} 6.37] 42.0] 138.9) 174.9] 60.0) 30.103] 28.8) 
13.50 7.16} 42.8) 141.7) 92.2) 45.5} 30.062/34.0| 21 0| 7.48) 42.0) 133.6] 176 7] 60.1| 30.081] 30.0 
14 0} 7.21/42.6) 146.9} 92.3} 45.2| 30.018) 22 (| 8.06] 41.5] 134.6] 175.5] 60.0] 30.082] 30.5 
14.10) 7.20/42 7| 138.9] 92.3] 45.0) 30.055] 33.7||Mar. 25. 
15 0 6.27) 42.0) 139.0} 92.6] 44 2} 30.055) 33.0] 24 0} 6.13] 41.0} 143.8] 174 5] 60.0} 30.076] 31.7 
16 0} 625/41 4/ 138.0] 94.1) 48.5) 30.062/31.8] 1 0) 6.11) 40,4] 146.0) 174.6] 59.0) 30.065] 33.1 
17 0} 6 27/41.2} 137.9} 94.2) 50.0] 30.062/31.9| ¢1 50) 6.24) 40 5] 145.7] 175.5] 57.0} 30.015] 35.0 
19 0 6.31]41.6) 137 8) 94.2) 56.6) 30.053)31.4) 22 0) 6.19) 40,5] 145.7) 174.9) 56.2 
20 0} 6.02} 40.3) 139.8) 94.3] 58.2] 30 050/31.3) @210 6.30 145.0] 174.6] 54.7] 30.024] 34.2 
21 0) 6.12} 40.5} 140.0) 93.9]57.8) 30.030] 33.3|} 3 0) 6.18) 40.7) 142.8) 177 8] 54,7] 30 051) 33.8 
92 0) 6.47] 41.5} 138 7] 94.0] 57.6] 30.029] 34.0|| 4 0) 6.25) 40,6] 134 2) 181.3) 53.0) 30.020) 34.3) 
23 0) 6.12} 41.5} 139.3) 94.0] 58.0] 30.022) 32.8/] 5 0 6.57] 41.0] 134.8] 182.0] 55,5) 30.000] 34.3) 

Mar.22. 6 0| 5.25] 40.7] 131.3] 178 6] 55.0] 29.957] 32.9 
24 0) 5.24] 41.0) 141.3] 93 8] 57.6) 30.015]32.2|| 7 30) 6.36} 41.0] 129.1] 178.1] 55.5] 29.901] 31.0 
1 0} 6.36] 40 5} 143.2 93.2) 55.8} 29.990] 33.5|} 8 0!  6.21/ 40.0] 129.0] 173.0) 55.0) 29.902) 32.0 
150 5.43) 40.5) 142.4] 93.3] 54.3] 29.985] 34.2] 9 0 4.26) 39.5] 134.0] 175.0) 53.5] 29 869] 32.5 
2 0 5.49) 40.5) 142.2} 93.3]54.2/29.973/34.3] 10 0 4.14] 39.5] 136.0] 166 U} 50.5] 29.820) 33.0 
210 6.9] 40.5] 142 2} 93.3}54 1] 29.979/34.3|| 11 0 4.23] 39.5] 140.0) 166.5] 49.0] 29.798) 33.5 
3 0 6.48) 40.5} 139.8} 93.2] 53.5] 29.986] 35.3|| 12 0 6.36) 39.5] 142.5) 165.9) 45.0) 29.843) 34.5 
4 0  6.43]40.5] 136.2} 93.7] 52.5] 29.972] 35.0|] (12 50) 6.36] 39.5] 141.7| 166.4) 45.0 
5 0  6.16/41.5) 130.6} 93.5] 52.7] 29.956] 35.0] 213 0 6.42) 39.5] 141.4] 165.6] 44 9} 29.711] 33.5 
6 0 6.06] 41.0) 128.0} 94.0] 54.0] 29 950} 34.5|| @13 10 6.32) 39.5) 140.0| 166.6) 44 5} 29.662) 33.5 
7 0 6.20) 40.5] 127.6] 93.5] 53.8) 29.876] 34.0|| 14 0) 7.34] 39.5} 140.0] 168.8} 46.8} 29.618] 36.0 
8 6  6.17/40.5) 130.5] 93.0) 52.2/ 29.910) 31.5|} 15 0) 7.34) 39.5] 138.0) 169.t/ 51.0) 29.600] 35.8 
9 0 5.12) 38.0] 134 8} 92.2] 50.7] 29.869] 310)| 16 0) 7.28) 39.7| 137.5] 170.5) 51.5} 29.587] 35.0 

JO 0 6.32) 38.5] 135.5] 92.2} 49.6] 29.870) 31.1||/Mar. 28. 
11 0, 442/387) 137.0} 93.0] 48.9] 29.955] 298i] 4 0| 8.44) 45.3) 135.5] 181.1] 44.5] 29.759) 44.5 
12 0  4.24)38.0) 137.0} 93.2] 48.21 29.950/30.2| 6 0) 9.06] 46.2) 133.3] 178.5] 48.8) 29.762] 43.8 
13 0 4.24) 37.8) 137.0) 93.0) 47.5] 29.977 7 0| 9.12) 47.5] 127 5] 176.1] 50.5} 29.769] 41.5 
13.50, 5.33) 37.51 1365] 92.7] 46.6 8 0] 11.25] 46.5) 129.2) 171.5] 49.6] 29.826) 41.2! 

oan 10, 3.21) 37.5] 136.9} 92.) 46.5] 30.012) 31.8// 9 0} 8.24) 46.7) 132.0) 168.1) 48 5/ 29.892) 39.0 
15 0, 4 20/37.0) 139.5) 92.1] 45.0] 30.017] 30.0] 10 0} 7.31) 46.0] 132.0) 159.0) 49.0) 29.859) 37.5; 
16 0| 3.43) 36.5] 148 9} 93 6} 44.8] 30.025] 27.8] 11 0] 8.45) 45.0/ 136.6] 172.7] 52.5] 29.963] 36.0 
17 0| 4.31/36.0) 138.0} 94.0] 46 1} 30.048] 26.5]| 12 0] 8.10) 45.5] 137.6} 172 6} 52.0) 30.029] 34.0 
18 0} 4.00} 35.5) 143.5] 94.1] 48.5] 30.053] 26.0]/ 13 0] 7.40] 44.5) 138.2) 171.2) 50.5) 30.042] 33.0 
19 0}  3.21/36.0/ 141.0) 94.0]50 0] 30.053) 24.0)| 14 0} — 7.80) 43.5) 138.0) 172.1] 50.5} 30.095) 31.9 
20 0! 340/360] 140 7| 936) 49.0] 29.911 24.0] 15 0] 7.04] 42.7 140.0] 176.0] 54.2) 30.101] 30.0! 
21 0] 3.25] 85.0) 140.5] 94.0] 49.0] 29.905] 24.0) 16 0} 6.46) 41,5] 139.8} 176.5] 52.0) 30.128) 29.3 
22 0| 3.14) 35.0] 140.6} 94.0] 50.5] 29.939] 22.5]] 17 0] 6.80] 40.7] 139.8] 174.7] 50.2) 30.143] 29.0 
23 0} 3.19] 34.0} 141.1] 94.31 54.0] 29.927] 20.0)] 18 0} 6.14] 40.0] 138.5] 173.0] 50.5) 30.139] 29.0 

Mar. 23. 19 0} 6.10} 39.6] 138.8] 173.2] 50.3} 30.133] 28.5! 
24 0} 4.46} 34.01 133.2} 94.0] 56.0] 29.982) 20.0)| 20 0] 5.45) 39.0] 138.5] 171.2) 49.5] 30.158) 28.5) 
1 0} 4.47/34.5} 144.0] 93.8] 55.0] 30.130] 22.0|| 21 6} 5.29] 38.1] 139.8) 170.5] 48.5} 30.174] 23.2 
1.50) 4.13] 35.0) 147 2] 93.9] 54.2] 30 125] 23.0]] 22 0) 5.22]37.5] 139.0] 170.1} 47.6) 30.185) 28.5 
2 0} 4.19/35.01148.0] 93.¢] 54 2) 30.137 23 0} 5.22] 37.2) 142.2| 171.0| 48.0) 30.188) 28.3 
210) 4.20) 35.0] 146.7] 93.7] 54 2| 30.134] 23.0||Mar.29. 
3 0] 5 36] 36.0] 142.7] 93.7] 55.0] 30 132] 25.0]] 24 0] 5.10}37.0) 137.9] 173.6] 48.0] 30.192) 28 6) 
3.55] 5.521 37.0] 136 6} 93.6] 56.0] 30.131] 27.0 5.13] 36.8) 142.0] 172.5] 49.0] 30.206] 32.5 
5 |  6.4c} 38.0] 137.0] 93.6] 56.0] 30.173] 27.0 
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Gottingen Gottingen 
Att. Att. | Corr. | Ex. Att. Att. | Corr. | Ex. 

Bean V.F. Th Dec. | H.F.| | par | Th. ae Vv. F. | 4th] Dec. |. F.| tn" | Bar. | Th, 

h. m. 5 s h, m. A - 3 

1 50) +-5.33] 37.5] 144.7 174.2) 50.0) 30.218 33.5|| (13 50 +4-9.32] 49.5) 137.5 173.5) 51.0 29.573) 44.8 

2 0\ 5.42) 37.6| 145 2| 174.0) 50.2) 30 222) 35.0) 9 14 0 Y 32) 49,5] 137.0) 173.7) 51.0 

210) 5.39) 37.7| 144.7| 174.5) 50.5| 30.216] 36.0)| ¢ 14 10 9,32) 49 G| 138 5} 174.1) 50.8) 29.563) 44.0 

3 0) 6.49) 40.0] 144.0] 180.5) 52.0) 30.217] 45 5 15 0) 10 12) 49 2) 143.5] 173.5) 50.0 29.571 42.9 

4 0| 8.40) 43.0] 139.0] 184.7| 54.0) 30.223) 44.0)| 16 0} 10.06} 49.0} 146.5] 176 2) 50 0) 29.550) 40.6 

5 0| 8.26| 42.7| 132.0] 184.0) 57.0) 30.167] 47 5|) 17 0 9.26} 47.0)| 138.8) 176.7) 53.3] 29.529) 38.0 

6 0  9.35| 46.7| 130.5} 182.0] 59.0) 30.147] 47 5]) 18 0 9.05) 46.5] 136 5] 179.2 57.0) 29.514) 36.3 

7 0) 9.35) 49.0] 125.0) 185.4) 60 1) 30.159} 43 9 1950 9 32) 47.0] 134.0} 150 2| 59.5) 29.513) 35.0 

8 0] 8.41/50 2| 127.9] 181.9) 59.8) 30.154] 43.2 20 0| 9.30) 46.0] 136.4) 180.3) 60 0) 29 517) 32.5 

9 0| 10.19) 50.4] 132.0} 177.5) 58.8) 30.138) 42.0 21 0 9.55) 46.0| 136.0) 180.0) 60.5] 29.514] 33.0 

10 0) 10.16) 50.3] 133.5] 176.7) 58.0) 30.057} 41.0 22 0 9 49] 45.0] 136.0] 177.8) 59.9) 29.516) 32.0 

11 0) 937| 49.0] 134.2) 175.6] 56 0) 30.048) 41.0 23 0 8.19} 45.0] 137.0] 178.0) 59.5) 29.524) 31.0 

12 0) 8.45) 47.3] 136.1] 172.6) 52.5} 30,088) 39.0||Mar. 31. 

13 0| 8.35) 47.5] 135.8] 174.3) 51.0] 30.090) 38.8]| 24 0 7.45) 44.0| 142.0) 177.0) 58 0) 29.564) 33.2 

13 50} 8.42) 47.0] 143.1} 172.7) 50.5} 30.064) 38.5 LG 7.40| 44.2) 144.5] 175 3) 56.5) 29.605) 39.0 

14 0\ 9.02) 47.0] 143.1] 172 5) 50.5 1 50 8.17] 44.6) 145 4) 175.1) 54.5) 29.630) 42.0 

14 10} 9.01) 47.0] 142.5] 172.9) 50.5) 30.057) 38.4 2 0 8.25] 44.8] 147.2] 178.0) 54.5} 29 630) 42. 

15 0| 9.08) 46.9 139.9] 173.0] 51.0) 30.051) 38.2 2 10 8 33] 45.0] 148.0} 179.0) 54.5) 29.631) 43.5 

16 0| 10.09) 46.5] 144.1] 173.5] 54.0) 30.035] 33.2 3.0 9.19] 46.0} 144.2] 182.7, 55 5) 29.635) 45.0 

17. 0} 10.21) 46.5] 146.1] 176.0) 56 8) 30.026) 38.5 4 0| 10.15} 47.0} 141.4] 184 1) 56.5) 29 645) 46.0 

18 0| 10.32) 46.0] 146.0) 183.2) 59.5} 30 036) 36.0 5 0| 10.21) 48.0} 134.5) 134.0) 57.5) 29.660) 44.0 

19 0| 10.32) 45.7) 144.1 182.4) 59.0 29.985) 34.7 6 0 9.30] 47.5] 131.5} 182.8) 58 0) 29.664] 40.0 

20 0; 9.40) 46.5) 142.0} 180.1) 58.0} 29.964) 34.8 “0 8.47| 46.3] 130.8} 177.5] 56.9) 29 534) 37.0 

ato 9.01) 45.0) 134.8) 177.1] 58.0) 29.925) 35.5 8 0 8.23) 45.5] 130.0) 172.6) 55 0) 29.679) 31.0 

92 0| 8.31) 44.8] 138.5] 177.8] 60.9) 29.845 35.5 9 0 7.23] 43.7| 131.3] 169.4] 51.3) 29 775) 28.0 

93 0| 8.18) 44.6] 138.5] 178.3] 62.5] 29.805) 36.7 10 0 6.34] 42 5| 130.7! 167.4] 48 0! 29.702 29.0 

6 6.20} 41.0} 133.0) 165 8} 45.5] 29.804) 28.0 

24 0|  8.12| 44.3) 141.8] 179.6] 59.8) 29.787| 37.2} 12 

1 0| 8.04] 43.7| 141.2] 178.0] 56.5) 29.720) 40.7|| 13 

6 47| 39.8} 142.0) 163.7) 41 5) 29.914) 26.0 
5.39] 39.3) 142.5) 164 3} 40.0) 29.925) 25.0 
5.13) 37.5 138.5] 165.0] 39.0) 29 954) 25.0 

0 
0 

150) 8.36] 44.5] 137.5] 179.2] 55.0! 29.700) 42.0) ¢ 13 50 : 

2 0| 8.38) 44.5] 138.5] 178.0) 55.0) 29.686 14 0] 5.06] 37.5) 138.0) 165.1) 39.0 

210) 8.41/44 5| 139.1] 178.1] 54.6] 29.697] 41.3)| € 14 10 5.01| 37.5) 137.6] 165.8] 39 0] 29.979) 24.8 

3 0| 8.49] 45.0] 141.5] 178.2) 53.0] 29.669] 43.5)) 15 0 4.38} 36.0) 140.9] 169.0} 40.5] 30.003) 23.8 

4 0| 9.04) 45.0] 138.0] 177.2] 52.0] 29 553] 44.0)/ 16 0 4.19) 35 3} 138.0) 169.0) 43.0) 30 055) 23.0 

5 0} 9.29] 46.5] 131.5] 181.9] 52 5] 29.656) 51.8)| 17 0 4.14] 34.5] 138.5] 169 1) 43.5) 30.102) 22.8 

6 0| 9.40) 47.0] 126.0] 182.2| 53.6] 29.561) 52.0|| 18 0 4.02) 34.0} 138.0) 167.4} 46.0) 30.091) 22.0 

7 0| 9.45] 48.4] 131.0] 178.0] 55.0] 29.433] 53 5|| 19 0 4.45] 33.5] 139.9] 170 9} 49.0) 30.101) 21.6 

11 0| 9.12) 48.8) 136.9] 173.3] 53.5] 29.516] 47.0|| 20 0 4.37] 33.0| 139.0) 169 9} 48.5) 30.114) 21.0 

12 0| 9.23) 48.6] 135.5] 173.7] 52.0] 29.471] 46.5)) 21 0 3.45) 32.5| 135.0) 170.0 48.5) 30 166) 20.1 

13 0| 9.32] 49.5] 136.5] 174.0] 51.7] 29.480] 45.8], 22 0} 3.34 31.8] 138.0) 169.3) 50.0] 30.174] 19.0 

23 0} — 3.34/ 31.5) 138.0) 170.8) 51.5] 30.182) 18.0 
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EXTRA OBSERVATIONS. 

It has been the custom at the Cambridge Observatory, as elsewhere, to observe, at the 

shortest possible intervals, the magnetic elements, whenever symptoms of any great mag- 

netic disturbance were discovered, or the presence of an Aurora made it probable that the 

Magnetometers would be unusually deranged. The following results of the extra obser- 

vations made at these irregular periods may be of some value in determining how far such 
magnetic storms extend, what are their laws, and what, if any, is their connection with the 

Aurora. At such periods the observer has generally marked the extreme limit of every 

vibration of the Magnetometer, and noted the time as often and as accurately as practicable. 

Gottingen | Gottingen Gottingen Gottingen ), Gottingen Gottingen | 
Mean Dec. Mean Dec. Mean Dec. Mean Dec. Mean Dec. {| Mean Dec. 
Time. Time, Time. Time. | Time, | Tune. 

Nov. 18,1841. |jh. ms, ee 1 ee) heim, 28; jh. m. 8. ho om 8, 
h. m. 8.| 12 43 0/1200 |/15 51 351670] 16 15 35]120.0? 16 33 40) 460 ]18 36 0)105.0 | 
11 13 0138 .0')/12 48 30)118 2 |]15 51 55 1550116 15 50}124.0 |16 34 0) 63.0 118 36 15 1020) 

IL 22 0 122.0 |/12 49 O/112.2 |}15 52 30 150.0 | 16 16 0118.0 |16 34 20) 43.0 [18 37 20/107.0 
11 25 0138 02/12 49 30/111 5 |}115 52 45 1590 | 16 17 30]137.0 |16 34 45) 680 1/18 37 40 108.0 | 

11 30 0 171.03) 12 49 45/110.7 |]15 53° 0,148.0} 16 17 35/124.0 116 35 0) 43.0} 18 38 0)106.0) 
11 35 01550 |/12 50 0/112.0 |]15 53 15,151.0 | 16 17 55]/140.0 |16 35 30) 54.0] 18 33 23)110.0 
11 40 0150.0 12 50 30/111.0 |115 53 33 137.0 |:16 18 35/133 0 |16 35 55) 75.0 |)18 38 37/108.0 
11 45 0 140.0 //12 51 01123 1/115 54 0140.0} 16 19 21/1150 [16 36 10) 59.04) 18 39 30)112.0 

54 25123.0}16 20 0} 97.0 |16 36 23) 790 118 39 55)114.0 11 50) 01370 |}12 5L 80/113 6 [15 } 
11.55 0 156.0 ]/12 52 0/1152 ]}15 55 0111 0}16 20 15/107.0 |16 36 42, 57.09)|18 40 32) 112.0 
12 7 01430 ]/12 52 30/1 16.3 |]15 55 27)106.0 | 16 20 30) 73 09 |16 37 0, 770 18 41 OjtIL.O| 
12.10 0 147.0 |)12 53) 0117.2 15 55 45} 90.0} 16 20 50} 86.0 |16 37 20, 65.0 }18 41 20/114.0 
12 27 0 137.3 |/12 53 30)118.8 115 56 15) 790}16 2L 5) 70.0 16 33 0) 65.0 {/18 41 50/112.0 
12 32 30.1388 }/12 54 0/121.0 |/15 56 30) 90.0 | 16 21 25) 850 |16 38 10) 77 08/18 42 O/114.0 

137.0 ||12 54 30/1225 80.0 ||)16 21 45) 62.0 640 |/18 42 32)117.0 
12 34 0135.0 |12 55 0126.1 |]15 57 0} 86.0 |/16 22 15) 57.0 72.0 ||18 42 47/115.0 
12.35 0135.0 ||12 55 30/1300 ||15 57 30] 75.0 |/L6 22 32) 69.0 620 18 43 151150 
12 36 0,137.0 12 56 0)134.0 1115 57 45) 820 ||16 22 50 50.0 77.0 ||18 43 35/116.5 
12 36 10 138.0 |)12 56 30)135.5 |}15 58 0) 70.0 |/16 23 11) 64.0 |16 39 45) 68.0 |/18 43 50/116.0 
12 37. 0,139.8 |.12 57 0)139 0 }]/15 58 15} 83.0 ||16 23 27! 45.0 |16 40 0) 77.0 |/18 44 10)119.0 | 
12 37 30/141.5 | 12 57 30/140.7 |/15 58 32) 73.0 |/16 23 50) 630 |16 40 40) 82.06/18 44 30'118.0 
12 38 0139.5 |/12 58 0/143.0 |115 58 50) 85.0 |/16 24 10) 53.0 16 42 32 101.0 |/18 44 50/120.0 
12 38 30/138. |/12 58 30/1458 |/15 59 0] 78.0 |/16 24 27) 63.0 ||16 43 0109.0 |/18 45 21)123.0 | 
12 39 0/136.5/12 59 0/147.2 ||15 59 30] 89.0 ||16 24 40) 76.0 ||16 43 30 116.0 ||18 45 40)121.0) 
12 39 30/134.3 | 12 59 30/1505 ]16 0 (| 94.0 //16 25 10) 47.0 | 18 30 15] 95.0 ||/18 46 10)124.0 
12 40 0/134.3]/13 0 0/1522 )/16 0 30) 97.0716 25 45} 37.0 |,18 30 26/100.0 |]18 46 30/125.0 | 
12 40 30)134.6/13 3 01540116 1 0/1050 |/16 26 0) 400 }/18 30 44) 93.0 /|18 47 0/1260) 
12.41 0/1354//13 4 0/156.2]116 1 30} 970 ||/16 26 30) 25.0 ||18 31 0} 98.0 ]/18 48 0127.0 
12 41 30)1362/14 0 0, 4 1 37/107.08)/16 26 40) 41.0 18 31 20) 94.0 |}18 48 30/128 0 
12 42 0/137.0/15 46 | > 16 2 0/1000 |)16 27 0) 180 })18 31 39) 98.0 18 49 15]127.0 
12 42 30)1380}15 47 30)151.0 116 2 15)111.09/16 27 15) 21.0 ]18 32 0} 94.0 |/18 50 20)129.0 
12 43 0/1389]15 48 0/153.08//16 2 30/1040 |116 27 33] 8.0 ||18 32 19] 98.0 }/18 52 20/130.0 

2 
3 
3 
3 
4 
4 
4 
5 

12 43 30/140.0 |\15 48 30/158.0 |/16 50/114.0 116 23 0) 6.0 |/18 32 40} 95.0 }/18 54 0/1300 
12 44 0139.6 ||15 49 O}151.0 |/16 5,107.0 ||16 23 50) 19.0 ||18 32 55) 97.0 |}18 54 20/129.0 
12 44 30)138.9 |/15 49 20/158.0 {|16 5}115.0 |/16 30 0) 40.0 ||18 33 21) 99.0 }}18 54 40)128.0 
12 45 0/138.0 [115 49 30/143.0 ||16 45}109.0 |}16 3L 0) 50.0 |/18 33 43] 97.0 ||18 55 5)127.0 
12 45 30)137.2 }115 49 45)165.0 }|16 Oj116.04}16 3L 15) 44.0 })18 34 0} 99.0 }}/18 55 30)/123.0 
12 46 0/1355 |\15 50 10/155.0 |/16 ( 
12 46 30)133.2 }|15 50 30/168.0 ||16 5]113.0 |}16 32 15) 54.0 |/18 35 0} 100.0 
12.47 0)1290 15 51 21169.0 116 0}118.0 |}16 33 0) 570).18 35 22)103.0 
{12 47 30/122.0 15 51 Q0161.0 116 15 27/125.0 116 33 30) 44.0 [118 35 40'101.0 | 

1 Bright shoots, 2 Arch forms. 3 Disappears. 4 Brighturch. 5 Beautiful aboots. 6 Aurora shoots up brightly, 

7 Aurora fades. 8 Shoots up again. 9 Ceases. 1 Merry dancers. Colored. 3 Merry dancers up to zenith. 

4 Fades. 5 Dances. 6 Still dances, 

118.0 |]16 31 43) 58.0 ])/18 34 30/101.0 
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Gottingen 
Mean 
Time. 

15 57 

16 
16 

4 6 30/176.0 
415 O80 

194 08 
178 0 

1616 0/195.0 
186.5 
196.04 
1975 

Magnetic Observations at Cambridge, United States. 

Gottingen Gottingen Gottingen Gottingen Gottingen 

Mean H. F. Mean | UH, F. Mean | H. F. Mean Dec. Mean ec. 

Time. Time. Time. Time. Time. 

hey ms 1B: hee im. 8. h, m. 8.) bh m s. h. m. 65, 

16 17 32)189.5 ||16 35 0|254.4 187.0 ||12 47 0}149.0 140.5 

204.0 241.2 187.8 139.5 ||13 36 20/147.5 

195.5 255.3 ||16 53 35)/185.0 1495 141.7 

16 18 0)/204.0 244.8 186 0 |\12 48 0|140.0 ||13 37 0)146.5 

201.0 2562116 54 7/1831 149.0 142.0 
205.0 246.0 183.7 142.0 ||13 37 30/146.0 

16 19 0/216.0 262.0 |{16 55 15)180.3 148 0 142.0 

205.0 |} 248.5 182.8 |/12 49 20/1400 |/13 38 30)146.0 

217.0 {16 37 0)/255.5 181.1 148.0 141.0 

206.0 240.1 183 8 140.0 148.5 

16 20 0)/219.0 246.2 180.7 149.0 ||13 39 40)140.5 

212.0 232 2 ||16 56 40) 182.6 139.0 147.0 

16 20 30)238.0 240.2 180.3 153.0 141.5 

230.5 225.0 181.0 135.0 ||13 40 30)147.0 

16 21 15}241.5 231.0 181.0 153.0 141.5 

234.8 2208 180 7 |/12 51 30:134.5 147.0 

16 21 45)/243.5 228 8 ||16 57 40)181.0 154.0 |}13 41 20)139.5 

243 0 221.5 179.2 135.0 146.5 

16 22 15/245.0 222.9 ||16 58 15/181.9 ||/12 52 30/152.0 140.0 

1238.0 225.2 116 58 22)181.5 135.5 149.0 

16 22 50 247.9 227.3 ||16 58 40/1849 153.5 139.5 

16 23 272485 220.2 184.2 135.5 139.5 

239 0 232.0 ||16 59 15) 187.0 152.0 |/13 42 50)149.0 

1241.0 219.0 |{16 59 33/184.8 |}/12 54 0/139.5 139.0 

16 24 15 234.0 231.0 185.6 147.0 149.0 

240.5 991.6 117 0 0/1855|/13 16 0141.0 |/13 43 40/141.0 

2270116 43 0/231.7 187.7 149.0 148.0 

16 25 10 234.5 220.2 186 0 141.0 143.0 

229.0 231.0 188.4 1495 |/13 44 30|146.0 

232.1 219.0 ||17 1 20)188.1 |\13 21 0)141.0 140.0 

16 26 0|231.5 2170 189.8 148.0 147.5 

236.5 227-0 188.6 141.0 142.0 

16 26 30/228.0 210.6 113 27 20/152 0 |/13 47 30 147.5 

16 26 40 241.0 219.4 ||Dec. 27.) 137.0 146.0 
16 27 0 234.0 208.0 || 1841. | ~°% 149.0 142.0 

244.8 208.0 |}12 37 20/149.5 140.2 144.5 

2425 218.0 140.1 ||13 28 20)147.0 142.0 

16 27 40)/255.5 208.0 147.0 142.5 147.5 

2485 214.0 141.5 147.0 |/13 50 0141.5 

16 28 15/262.0 |/16 46 25/201.5 ||12 39 10)147.0 141.0 |144.0 

2520 211.0 142,0 ||13 29 30/145.5 147.0 | 

16 28 50/2670 |/16 47 0)199.9 146.0 139.0 142.0 
16 29 20/268.2 207 5 139.9 148.0 ||13 51 0145.0 

258.5 |/16 47 32)198.8 149.0 139.5 143.0 

116 30 0/2665 204.5 ||12 40 50) 140.0 ||18 30 50,149.0 155.1 

252.5 |/16 48 10)195 6 145.5 140.5 150.5 

263.0 201.1 142.5 149.5 155.2 

194.9 ||12 42 20/146 0 138.0 149.5 

252.5 197.8 143.0 |'13 32 0)151.0 156.6 

263 5 192.7 146.0 138.5 150.5 

258.2 199.8 142.0 149.0 152.9 

16 31 432733 |}16 50 0|192.1 148.5 140.5 150.7 

261.2 195.1 139.0 146.5 154.1 

269.2 |]16 50 30\190.1 ||12 44 0/150.0 140.0 149.8 

16 32 23.253.5 ||/16 50 40/192.0 139.0 |13 33 50/148.0 154.1 

265.4 189.5 ||12 44 30/1495 139.0 149.4 

16 33 0249.2 ||16 51 10)192.5 139.0 148.5 156.8 

259.0 188.5 151.0 140.5 149.1 

16 33 30,2458 190.2 136.5 148.0 154.1 

260 4 116 52 0/1867 151.5 |13 35 10/143.0 

16 34 0,241.7 189.8 |}12 46 0/137.5 140.0 

(261.5 189.0 151.5 142.0 
241.0 189.0 139.0 146.0 

Cn 

1 Brilliant shoots of Aurora. 2 Aurora shoots. 3 Brilliant Aurora dancing. 4 Purple shoots, 
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Gottingen Gottingen Gottingen | Gottingen Gottingen Gouingen 
Mean Dec. Mean Dec. ean Dec. Mean Dec. Mean |H.F. Mean | H. PF. 
Time. Time. Time Time. ‘Time. Time. 

6 i PH hey kita is he ie 8. he ou. UB: h m 8. bh; om. 8. 

Jans ae iM "5 40|123.0 |)'0 21 99/1520 142.0 139.2 142.0 
23 47 55/162.0 || 0 4 . 3/159.0 || 0 21 57/131.0 148.0 139.5 132.6 

23 48 20/121.0 || 0 4 20/124.0 || 0 22 12151.0 || 1 27 0)143.0 |\Jan. 3. 141.3 

23 48 35|164.5 || 0 4 40/160.0 || 0 22 28/132.0 147.0 24 0 0|1420 135.0 

23 48 56)119.0 || 0 4 58/123.0 || 0 22 43)152.0 144.0 137.3 141.8 
23 49 9/165.0]| 0 5 17/163.0 || 0 23 2)138.0 148 0 144.3 135.2 
23 49 23)118.5 || 0 5 31/121.0 || 0 23 22)157.0 143.0 136.0 140.0 
23 49 41\167.5 || 0 5 49/163.4 || 1 IL 0140.0 146.0 146.8 |/24 18 0/135.0 
23 49 58/115.5 || 0 6 4}121.0 148 0 143.0 133.0 141.0 
23 50 20/1670 || 0 6 25/161.3 142.0 || 1 28 0|147.0 | 24 2 10)146.0 133 6 
(23 50 35)117.0 || 0 6 40/125.0 145.0}, 1 388 0145.0 134.0 142.0 | 
23 50 51/166.0 || 0 7 0/157.8 142.0 147.0 145.0 | 134.5 
123 52 16/117.7 || 0 7 20/128.0 144.0 145.0 135.0 | 141.0 
23 51 28/164.0 || 0 7 35/158.3 143.0 |\Jan. 2, 146.0 |/24 20 0/135.0 
23 51 41/121.0 || 0 7 51)125.0 || 1 13 0/1460 1842, HELIS 135.2 | 139.5 
23 52 9/1630 || 0 8 10/162.0 142 0 |. 23 48 0)140.0 141.5 | 137. 
23 52 19]119.0 |) 0 8 39/121.0 147.0 139.0 138.2 | 139.0 
23 52 32/1623 || 0 8 47/161.5 142.0 140.0 143.0 137.3 

23 52 56)124.9 || 0 9 2/124.0 147.0 137.0 138.5 140.0 
23 53 18)157.0 || 0 9 11/160.0 1420 144.2 1430} 136.0 

124.0 || 0 9 40)125.0 149.0 135.0 137.0 | 141.5 
23 53 40)155.0 || 0 10 0/158.0 || 1 16 0140.0 145.0 144.0 | 135.0 
23 54 0/124.5 |) 0 10 12)125.0 151.0 135.5 134.5 | 140 0 
23 54 15/160.0 || 0 10 31}160.0 139:0 144.5 142.7 136.5 
23 54 30/122.0 || 0 11 59)123.0 150.0 134.3 135.0 133.0 
23 54 47)162.0 || 0 12 18/1635 140.0 145.5 146.5 143.0 
23 55 4/121.0 || 0 12 36)118.0 1490 135.0 134.0 132.0 
23 55 19)162.0 |) 0 12 55|165.5 || 1 17 0)140.0 146.0 1458 143.0 
23 55 34/120.0 || 0 13 11)119.0 | 150.0 135.0 134.3 135.0 
23 55 52/163.0 || 0 13 28)165.0 | 140.0 144.0 143.0 142.0 
23 56 13/120.5 || 0 13 42)118.0 150.0 136.0 1138.0 || 1 8 6/136.5 
23 56 32)160.0 || 0 14 0165.5 142.0 142.0 143.0 139.0 
23 56 50}124.0 || 0 14 18)120.0 | 145.0 140.0 134.6 136.0 
23 57 3/159.0 || 0 14 38/164.0 || 1 18 30/140.0 |23 53 0140.0 |/24 9 351420 141.0 
23 57 25/123.7 |) 0 14 52/1195 149.0 142.5 132.5 136.0 
23 57 38/157.0 0 15 11}162.0 | 141.0 136.0 144.0 140.0 
23 57 51/126.0 || 0 15 27/122.0 149.0 144.0 134.0 || 1 16 0)133.5 
23 58 13)156.0 || 0 15 40/161.0 141.0 135.0 139.0 141.4 
23 58 30/125.0 || 0 16 0/123.0 || 1 20 0 149.0 1434 133.3 132.5 
23 58 48:158.0 | 0 16 17/160.0 | 141.0 139.0 141.2 | 140.5 
23 59 2/1225 || 0 16 34/1235 | 147.0 142.0 134.0 | 133 0 
23 59 19 161.5 | 0 16 50/158.5 | 1 21 0)142.0 136.0 140.3) 140.5 
23 59 33 119.0 017 9)125.5 | 148.0 143.2 130.3 133.9 
23 59 50/163.5 || 0 17 27/155.0 142.0 137.0 | 141.0 140.0 
Jan. 3. 0 17 44/129.0 147.0 143.5 133.0 134.9 

0 0 15119.0 || 018 0/153.0 142.0 136.0 ||24 11 48)142.0 140.5 

{165.0 || 0 18 17|129.0 |) 1 22 30/147.0 146.0 24 13 5)131.5 | 133.0 

0 O 41/118.5 |} 0 18 34/1540 143.0 136.0 141.3 | 139.0 
0 1 1165.0 || 0 18 51)130.0 148.0 144.0 135.2 134.5 
0 1 22)117.0 || 019 8)152.0 143.0 135.0 1420 || 1 20 0/140.0 
0 1 39164.5 |} 0 19 27/1840 146.0 144.5 135.0 133.5 
0 1 51/121.0 || 0 19 38)147.0 145.0 134.0 143.0 | 139.0 
0 2 13,163.0 0 20 2/136.0 147.0 145.5 133.0 134.0 
0 2 33123.0 | 0 20 20/1470 || 1 24 0\144.0 136.3 142.5 138.0 
0 2 51/160.0 0 20 40/136.5 147.0 143.3 133.0 | 136.0 
0 3 10/124.5 || 0 20 56)148.0 143.0 137.0 143.0 138.0 
0 3 28)159.0 | 0 21 18/134.0!! 1 25 0|147.0 1420 133.0 || 1 22 30 135.3 | 

Sky clear; wind N. W. Moon bright. No trace of Aurora. Corr. Barometer, 29,725. Ex. Thermometer, 24° Fah: 
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| Gottingen Gottingen Gottingen Gottingen 
Mean Dec. | H. F. Mean Dec. | H.FE. Mean Dec. | H. F. Mean Dec. | H. F. 
Time. Time. Time. Time. 

\Jan. 15,| 1842. he om. a, ho om. 3, hm, 8 
hm. 3. 12 58 30 158.8 ||13 11 0} 148.0} 159.0 136.3 | 159.0 
12 46 36] 130.4 | 147.4 106.5 | 141.8 126.5 | 143.1 151.0 | 1420 
12 47 0| 139.8| 155.3)}12 59 0) 164.2) 155.5 148.9 | 157.7 || 13 24 0} 135.0) 156.0 

| 127.0 | 148.6 || 12 59 30! 106.3) 143.0 ||13 12 0) 128.0} 143.2 152.5 | 143.8 
| 144.4 | 155.4 164.0) 156.0 146.0 | 157.9 |} 134.8 | 156.1 

124.6) 144.0//13 0 0) 106.0) 145.3 132.0 | 141.0 ||13 25 0 | 152.0 | 143.9 
12 48 0} 146.8) 159.8 163.2 | 155.6 143.0 | 158.2 134.2 157.0 
12 48 15| 123.0} 140.8 107.0} 145.2 )}13 13 0) 134.1) 141.8 151.6 | 143.1 
12 48 30} 148.0} 162.1 |/13 0 30) 161.8] 153.1 || 13 13 30) 140.6 | 157.2 138.0 | 155.9 
12 49 0} 121.2) 141.3 108.1 | 143.4 136.1 | 142.9 ||13 26 0 143.4 

150.0 | 158.3 || 13 1 11) 159.5) 155.2 139.4 | 158.0 148.0 | 155.1 
120 8 | 144.8 109.5; 143.0)}13 14 0} 136.2) 143.1 141.1 | 145.1 
151.0 | 158.0 )}13 2 0| 157.3} 156.9 140 8 | 158.3 147.0 | 154.1 

1250 0} 120.8/ 144.9 115 2] 141.9 136.3 | 139.9 || 13 27 0) 142.0 | 146.0 
149.0 | 159.2 153.0 | 155.8 || 13 15 0} 138.8} 159.9 145.6 | 153.2 
121.2] 142.9|}13 2 30) 117.0) 141.9 138.1 | 139.5 141.0 147.7 

12 50 45) 150.6 | 160.5 149.1 | 159.0 136.1 | 160.3 147.0 | 152.1 
12 51 0/| 120.5) 141.8 141.2 136.1 | 140.3} 13 28 0} 140.0 | 146.9 

153.5] 158.8]/13 3 0] 121.2) 159.6 141.4 | 161.9 |) 148.0 | 152.0 
1148} 145.5 150.0 | 140.4|}13 16 0) 132.8) 138.8 |) 139.1 | 148.0 
160.0 | 156.5 119.0 | 161.0 144.2) 1629 148.0 | 151.3 
112.1} 145.3|/13 4 0) 151.9 |137.9 132.0 | 138.1 || 13 29 0) 138.8} 149.0 
162.8 | 157.0 119.5 | 163.8} 13 17 0} 147.5) 161.7 147.6 | 150.8 

| 107.8 | 146.0 152.0 | 139.0 131.1 | 137.2 140.5} 146.8 
112 53 0] 166.0)156.7||13 5 0) 119.4} 158.2 148.0 | 162.8|/13 30 0) 146.0) 152.1 

107.2 | 147.0 152.9 | 141.3 132.8 | 139.1 143.0 | 145.2 
| 155.8 119.0} 156.0 |}13 18 0|146 8) 159.2 145.0 | 154.6 
| 164.0 | 144.2 152 0 | 144.4 133.1 | 141.0 ||13 31 0) 140.0 | 147.1 

109.0 | 154.6/|13 6 0) 120.2] 155.0 148.0 | 159.0 147.0 | 151.8 
12 54 30| 162.4 | 147.0 151.8 | 145.4 /}13 19 0]134.8| 143.8 147.3 

109.5 | 155.3 122.5 | 152.5|/13 19 8) 144.7) 158.0 139.8 | 153.5 
162.2 |147.8||13 7 0) 148.0 | 144.9 139 8 | 144.3 || 13 32 0 146.5 | 147.6 

12 55 0} 108.6 | 152.9 124.0 | 153.9 141.5 | 155.0 139.8 | 152.8 
| 163.8 | 148.1 146.8 | 145.1 140.8 | 145.9 144.8 | 147.7 
}12 55 30 153.2 | 125.5 | 154.9 || 13 20 0) 140.0 | 153.2 || 140.7 | 151.9 
} 109.0 148.8 13 8 0| 145.0] 147.2 144.0} 148.9} 13 33 0 | 144.9} 147.9 
/12 56 0| 163.5] 152.0)|18 9 0) 126.2) 152.2 138.0} 151.1 140.9 | 150.1 

| 110.0 | 151.0 146.1 | 144.9 147.0 | 148.9 144.5 | 148.1 

150.0 124.0} 155.2 |} 13 21 0) 136 0} 154.0 /13 34 0/ 140.0} 151.5 
162.5 | 151.0 143.2 149.0 | 147.8 148.3 

12 57 0 | 108.0) 153.0 147.4 | 156.0 137.6 | 153.2 145.0 | 152.2 
164.0! 146.0 | 123.1 | 144.2 2 138.0 | 144.0 140.0 | 147.5 

12 57 30| 109.0] 156.8||13 10 0| 148.8} 156.9 || 13 2 149.5 | 156.1 |) 147.0 | 1525 
163.0 | 141.3 124.7} 140.0 135.0 | 141.7/,/13 35 0 | 139.5 | 148.4 

12 58 0| 107.4} 159.2 | 148.7 | 159.2 158.2}, 13 35 30 | 146.0 | 150.7 
164 2] 142.2) 125.2] 140.9118 23 0} 150.0 | 148.3 

Thermometer Internal, 39 6 ; Ex. 26.0. 
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A Brief Abstract of the Observatory Records, giving some Account 

of the most conspicuous Auroras, and other Meteorological Phenome- 

na that have been noticed and registered at Cambridge, during the 

Period embraced by the Magnetic Observations. 

[The time is mean solar astronomical for Gottingen. ] 

November 18, 1841. —13h. 44m. At this time a very beautiful 

Aurora was seen. The period of greatest brightness was 13h. 25m. 

The Horizontal-Force Magnetometer was then vibrating rapidly, and 

at 13h. 44m. it moved over ten divisions of the scale (201-212), 

but its disturbed movements gradually died away. At 13h. 50m. 

the Aurora had nearly vanished, leaving only faint traces of columns. 

The Declination-Magnetometer had its ordinary slow motion. 

The readings of the Horizontal-Force Magnetometer, for a short 

time, commencing at 13h. 47m. 30s., were: 

200.5 196.0 195.8 204.0 
204.0 202.0 200.5 201.6 

198.0 197.3 195.8 205.8 

204.0 201.0 1h.56m. 205.0 202.0 

199.0 196.3 199.0 205.0 

200.5 201.3 

At 14h. 30m. there was observed in the north a large, bright 

arch of light, moving slowly westward, and also small, drifting 

spots of bright light near the horizon. At 14h. 40m. the illumi- 

nation extended from the northern horizon up to 30° of altitude. 

At 17h. the Aurora was shining brightly again. 

December 24, 1841. — At 12h. delicate shoots of Aurora nearly 

up to the zenith were visible. At 12h. 10m. the Aurora disap- 

peared near Capella, but grew brighter in the zenith. At 12h. 

12m. it disappeared from the zenith, and shone again in Auriga. 

At 12h. 16m. no trace of the Aurora could be seen; the Mag- 

netometers swung over fifteen divisions of the scale. At 12h. 21m. 

the Aurora was invisible. The declination stood at 144.8; the 

Horizontal Force read 149 - 158. 

January 4, 1842. — From Ih. 45m. to 12h. 15m. an Aurora was 

seen in the northeast and northwest. The Magnetometers were 

stationary, except in the interval from 12h. 2m. to 12h. 8m., when 

the Declination changed from 140.8 to 143.2, and the Horizontal- 
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Force Magnetometer from 151.1 to 153.3. At this time the Aurora 

had begun to fade. 
January 5, 1842. — About 12h. an auroral arch was visible in the 

northeast, at the altitude of 8°, but it soon died away. 

January 7, 1842.— At 16h. 14m. an arch of Aurora, 12° high, was 
seen in the north-northwest. The same arch, with another resting 
on it, at 20° altitude, was visible at 16h. 24m.; at 16h. 34m. the 
upper arch was partly broken; at 16h. 39m. a similar appearance 
was presented in the southeast. In both these arches stars were 
visible, though nowhere else, as it was cloudy. 

January 9, 1842. — At 14h. 45m. a light appeared, shining through 
the clouds in the north. The following readings of the Declination 
were taken, commencing at 15h.:—137, 145, 138, 142, 141.5, 142, 

138, 144, 137, 146, 142, 142.3, 142.1, 145, 138, 144. At Oh. 15m. 
of January 10, the Declination Magnetometer had the same irreg- 
ular vibration; at all these times, the Horizontal-Force Magnet- 
ometer was moving apparently at random, from 139 to 149; the 
attached thermometer standing at 35°. 

January 15, 1842. — During the extra observations of this day a 
feeble Aurora was noticed. A few columns and heaps of light were 
moving slowly from east to west. The Aurora still continued at the 
end of the observations. A diffused arch was visible in the north- 
northeast, whose apex was from 10° to 12° high. From 2h. 50m., 
when the arch was bright, till 3h. 5m., the Declination Magnet- 

ometer was observed, during which time it crept from 134 to 144, 

and then began to vibrate from 144 to 145. 
February 11, 1842.— At 14h. a slight Aurora was observed. 

February 19, 1842. 
At 3h. the Barometer stood at 29.400, and the Ex. Therm. at 53.8 Violent rain, wind S. W. 3. 

40 29.387 53.8 § + OWLS Wis 5. 
410 29 416 be Ms a = 
4-20 29.393 52.3 a ~ as S. W. 3. 
4 30 29.378 52.1 Moderate rain. 

10 12 29.520 40.0 Wane clouds, 1; wind W. 2. 
Feb. 20 

710 30.290 29.0 Clear and calm. 

August 8, 1842,— At 20h. Om. an auroral light was seen in the 
north. 
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MEANS OF THE DECLINATION. 

1841, 1842. 

Mean| Mean} Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | April. May. |June. July. Aug. | Sept. Oct. | Nov. MEANS. 

A. M. 
| h, m.Jjh. m. 
| 6 36) 0 0/147.7/145.5)143.5]142.8)144.0/140.1]141.1) 155.7) 158.2! 157.9|160.4 155.8) 153.5/148.0149.6 149.7 

7 6) O 30/149 1/146.1)142.7 
7 36) 1 0}148.5)146.2)142.8 143.7/144.0) 156 6 157.4) 160.5 155.2) 155.0/151.0/151.0 151.6 
8 6) 1 30)149.6|147.3)143 8 ' 
8 36) 2 0/149.3)146.6)143.4)144.8/144.0]143 2/141.3/ 154.2 158.0'160.3,158.6 156 6|155.8/149.41150.4 150.7 
9 6) 2 30/149,0)146.0/144.9 
9 36) 3 0/148.0)145.2)144.2 143.0) 140.6 151.7) 153.8) 155 6 154.1)156.6}151.9/149.5/149.5 

10 6) 3 30/147.4|142.8)142 0 
10 36) 4 0/147 1/141.4)139.8)140.4) 141.2)138.8] 136.2 147.3| 150.4) 152 1/148.3!150.2!159.1/147.5|145.2.145.7 
IL 6) 4 30/145.7)141.1/138.9 
11 36) 5 0)142.5)140.0/137.3 135.0|133.7, 143.6 146.1) 149.6} 149.3) 152.0)147.3)143.3)143.3) 

12 6) 5 30/144.1/138.3)135.8 
12 36) 6 0)143.1/137.7/135.8/135.6]137.1]131.3]132.1, 142.6)144.8 145.3 143.5|147.7/148,9|145.4 140.8 141.3 
1 6} 6 30/143 9}138.0)134.7 
1 36) 7 0/142,5/138.7/134.6 129.8] 131.2)141.8)144.3/145 6 147.9}149.1/145.9 141.0/141.0 
2 6) 7 30!141.5)139.2/135.0 
2 36) 8 0/142.7/140.4)136.7/136.8/136.3]130.4] 131.0) 143.7) 145.5) 144.1/ 147.6) 148.2/148.8)147.5 141.4 141.7 
3 6) 8 30/144.5)140.2/136.2 
3 36) 9 0)146.0)141.1)137.2 132.8]132.3) 146.3] 147.2)147.1 150.1/148.5}148.9 143.4.143.4 
4 6) 9 30)147.1)141.4/138.5 
4 36/10 0/148,3/142.4/140,8/139.1]137 5|134.3] 133.0) 147.4] 150.3) 147.3) 153.6)151.6|150.6|146.0 144.4144.7 
5 6)10 30/147.6]142.8)141.4 

6 
6 
7 
7 
8 
8 
9 

36)1L 0/148 4]143.4)142.1 136.7} 135.6) 148.8) 151.2/150.1 150.2) 150.0 145 6145.6 
GL 30)149.6)144.1/142.5 

5 36/12 0/150.1]145.0}143.7/140.2/139.9| 138.4] 137.0 149.8] 151.8) 149.8 153.0) 151.2) 151,7149.2)146 5147.1 
6)12 30/151.3]145.1] 142.7 | 36/13 0/152.5)145.7| 142.7 137.8/138.1)150.4)151.5)153.4 150.1) 152.9)149.1]147.7 147.7 
6113 30/152.5]146.2/143.2' 

36/14 _0/152.8/146.7|144.5)142.6]141.5]139.1/138.6)151.7/ 153.1] 149.6) 151.6 153 9)152.1}149.2)147.6 148.3 
6)14 30/153 5)145.5)144.1 

9 3615 0)152.0]145.2/144.4 139.6] 140.7) 151.6}153.1) 152.3 152.6) 151.7/150.1) 148.5! 148.5 
10 6/15 30)151.0]145.2/143.0 
10 3616 0/153.8]144.9|143.1/143.1|143.4]139.7/139.1/153.7/ 153.8 150.7) 153.1/151.8)152 5/151.4) 148.1 148.6) 11 6/16 30)148.3/145.0/142.9 
11 36/17 0)149.4)144,3)142.0 139.4] 138.7|151.8) 152.8) 151.8 152.8) 153.0) 147.9) 147.6 147.6 

12. 6/17 30/145.4]144 5/142 4 
12.3613) 0/146.5)144.5)142.5)141.7/143 0/139.0|138,5)151.3) 154.1/151.0/153.0/153 4/150.6|149.51147.0 147.4) 
1 618 30/145 8)143.2)141.5 
1 3619 0/146.2)144 4140.1 139.2) 138.9]151.5/154 5/152 4 150.2/150.8)148.8)147.0)147.0) 
2 619 30)147.5)144 2)140.1 | 2 3620 0/150.1)145.2) 142.3) 141.3] 142.9/139.1'138.5) 151.9] 154.2 151.2/151.6/151.2/150.9'147.0 147.0 147.4) 
3 620 30)149.3/144 7143.0 
3 3621 0/149,7|145.2/143.3 138.8 138.6) 152.2 153.2)151.2 153.3) 151.4) 146.2) 147.6 147.6) 4 621 30/150.4|145.4]148.2 | 
4 3622 0/150.3/146.2/142.4/141.0]141 5/138,7/139.6)152.8)153.5/149.9|155.9/151.1/152.6/146.51147.3'147.6 5 622 30)146.5)145.6]143 7 | 
5 36/23 0)146.0]145.3)143 8 139.9)141.6)156.6 156 4)152.5 151.2/152:1|144.6)148.2)148,2 
6 623 30)147.21144.8|143.0 

| —— |} —_ Means, |148.0|143.5|139.2|140.8 141.0|137.0|137 5 150.2 152.0| 151.3 158.5|151.6 151.8 148.2 1465/1458) 
eos ! 134 folgs 4 49135 12134 46/34 44l37 Sola Sh isa so 

CWE eR Re fey ay pee oe O18) T 1 te Hs 
Values, |$) 23 33 33 3135 9 [33 1131 10/33 52!36 44:36 3135 8/35 
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WINTER MONTHS, SUMMER MONTHS, 

DIURNAL OSCILLATION OF THE DECLINATION. 
41. 1842. 

143 

WINTER MONTHS. 

Mean. | Oct,|Nov,|Mean ie wae Dot Nor. Dec.| Jan.|Feb. | Mar. |Mean |April.| May,|/June.| July. | Aug. |Sept. of all. 

A. M. 

h, m 

0 | 6 36] 5.2 7.8/8.9] 7.2] 7.7 |10.3 | 7.8 |L0.1 |13 9 /13.9 |13.8 |16.9 | 8,1 /12.8 |5.6/2.6| 8.8 
1 | 7 36] 6.0| 8.5/7.2 13.9 | 8.9 [13.0 |14 8 /13.1 |16.4 7.5 |13.0 | 7.5 | 5.6 |10.2 
2/ 8 36} 6.8) 8.9| 8.8} 9.2| 7.7 |13.4 | 9.1 10.3 |12.4 13.7 }16.2 |15.1 | 8.9 |12.8 | 7.3] 4.0) 9.6 
3 | 9 36] 5.5) 7.5| 9.6 13.2] 8.9] 9.1 | 9.6] 9.9] 9.5 1115/64] 9-3 |8.1/65] 8.7 
4 |10 36} 4.6) 3.7/5.2| 4.8/4.9] 9.0/ 54]52) 55] 61] 80] 48/25] 53/36/21) 4.4 
5 {11 36} 0.0 | 2.3) 2.7 52| 2.5] 2.7} 1.8] 1.8] 55 1.6| 2-7 |3.5| 1.9} 2.5 

P. MM, 

6 |12 36 | 0.6| 0.0/12] 0.0/0.8} 1.5} 0.7} 1.1| 0.8] 0.5] 1.2] 0.0} 0.0] 0-6 |0.4}00) 0.0 
7 | 1 36] 0.0/1.0} 0.0 0.0] 0.2} 02} 0.0| 0.0} 1.5 0.2| 0.4 | 0.6) 0.5 | 0.2 
8 | 2 36] 0.2) 2.7/2.111.2]0.0] 0.6} 1.1] 0.0| 1.9] 1.2] 0.0} 4.1} 0.5} 13103) 2.1] 0.6 
9 | 3 36} 3.5|3.4/26 3.0 | 3.1] 13} 45] 29] 3.0 2.4| 2.8 | 0.0/3.5] 26 

10 | 4 36] 5.8) 4.7/5.2/3.5/12] 4.5 | 4.2] 2.0] 5.6] 6.0] 3210.1 |3.9/ 5.1 |2.1/0.6} 3.6 
11 | 5 36] 5.9/5.7} 7.5 69/65] 4.6] 7.0] 69! 6.0 95| 5.41/25 48 
12 | 6 36] 7.6|7.3/8.1] 4.6/3.6] 86] 6.6] 6.0] 8.0} 7.5] 5.7] 9.5 13.5] 67 13.2138] 5.7 
13 | 7 36 |10.0 | 7.0] 7.1 8.0| 8.0] 7.1 | 86] 72] 9.3 24/69 )44/3.7| 69 
14 | 8 36 |10.3 | 9.0/9.9| 7.0/5.2] 9.3] 84] 7.6] 9.9| 88/55] 8115.2] 7.5 /3.6/3.8| 68 
15 | 9 36/ 95/75/98 9.8 | 9.1] 9.7} 9.8} 88] 82 4.9| 8.3 |3.2)4.7| 7.7 
16 |10 36 /10.3 | 7.2/8.5! 7.5/7.1] 9.9 | 84] 81 /11.9| 9.5] 66] 9.6 | 4.1] 8.3 | 4.0/6.0! 7.3 
17 |11 36 | 6.9 | 6.6| 7.4 9.6 | 7.6 | 7.7 |10.0| 8.5] 7.7 5.1] 7.8 |45|/25| 68 

A. M. 

18 |12 36] 30/5.8]7.9|6.1/6.7] 9.2] 64] 7.5! 95! 98/69] 9.5 15.7| 81/21/41] 62 
19 | 1 36] 3.7/6.7/55 9.4 | 6.3} 7.9| 9.71102] 83 25| 7.7 |2.3]3.4| 6.2 
2) | 236) 76|7.5|7.7/5.7|6.6| 9.3 | 7.4] 7.5 10.1] 9.9] 7.1] 8113.5! 7.7 |2.411.6] 6.2 
21 | 3 36] 62/ 7.5/8.7 9.0 |.7.8] 7.6 |10.4| 8.9] 7.1 5.6| 7.9 | 2.9/0.8) 6.8 
22 | 4 36] 7.8/8.5/7.8)/5.4/5.2| 89 | 7.3] 8.6 |L1.0| 9.2| 5.8 112.4 |3.4| 8.4 | 4.1/1.1] 6.5 
93 | 5 36| 35/7.6/8.2 10.1 | 7.3 {10.6 14.8 '12.1| 8.4 3.5/9.9/36!08)| 7.4 

MAGNETIC DECLINATION. 

Date. A. B B. Cc. Ys D. E. &. M. 

1841. h. m. i 4m) h>, Jim, h, m. 
Oct. 26. | 147.90 | 3.11 | 14 50/280 | 2 31] 80/6 13 
Nov. 1. | 149.80 | 3.96 | 10 56]2.19 | 2 1111.34 16 35 

8. | 141.85 | 2.98 | 9 50/260 ]1 59] 72/4 1 +.050 
15. | 141.75 | 188} 9 32/201 | 2 28] 89 |6 28 
22. | 141.37 | 3.15 | 10 56/255 ]2 59] 4817 39 
29. 142.11 | 222] 10 52/154 | 0 55/1.00 |7 22 

Dec. 7.| 141.60 | 2.05 | 10 13/168 ]1 35/110 13 16 
13. | 142.10 | 1.90 | 12 12/252 ]1 53] .64 |6 45 +.012 
20. | 140.97 | 1.22 }15 0/346 ]1 15] OL |7 25 +.016 
27. | 142.00 | 2.82 | 11 29/195 12 5] 27 17 52 —.017 

1842. 
Jan. 3./ 140.80 | 254] 10 28]1.98 !1 52/222 |/o 11 +.001 

10. | 140.70 | 2.45 | 10 20] 1.89 | 2 2111.37 17 55 +.001 
17. | 14128 |. 2:70) 9 29 | 381 |'P 231.38) 1 $9") 1.05) 4 4a” —.035 
24. | 139.70 | 2.05 | 7 57]/207 | 0 35] 47 16 47 +.063 
31. | 141.60 , 3.10 | 9 56]262]1 34] 1.96 |O 128 

Feb. 7. | 139.02 | 1.45] 8 12/240]0 411.95 |7 38 
14. | 144.10 | 524] 9 13/240 ]0 34/163 |5 3) — 200 
21. | 141.10 | 228 | 6 6/121 ]0 49] 50/10 oO 

The above are the co-efficients of the formula 

D=A-+B sin (t+-2)+C sin 2 (t+7)-+D sin 3 (t-+5) 

expressing the mean diurnal curve of the week commencing with the annexed dates; t being the time, counted from 

mean noon at Gottingen. 

M is the mean hourly change, independent of solar time. To the above formula may be added, then, 

=EM (t—2h.). 
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BAROMETER. 

Date. A. B. é Cc. Y: D. é. M. 

1841. h, m. h, m. h. m. 

Oct. 26. | 30.128 | .029 4 43 021 ib 006 rag O01 
Nov. 1. | 29.712 | .007 3 54 022 11 28 004 4 19 —.009 

8. | 30.068 | .041 650 O10 ll 37 OL 5 40 —.006 
15. | 29519 | .009 Il 32 008 1 37 005 5. 16 
22, | 29.740 | .023 4 238 023, POLO -008 0 Oo —.001 
29, | 30.109 | .034 24 8 .012 ly 23 O17 6 13 —.007 

Dec. 7. | 29.846 | .009 15 24 014 2 16 003 0 25 —.004 
13. | 29.781 | .010 5 20 024 0 0.5 021 6 48 +.008 
20. | 30.207 | .029 16 14 008 0 28 013 7 36 
27. \ 30.039 | .036 3 24 017 Ogi -014 7 32 +.00025) 

1842, 
Jan. 3. | 29915 | .032 16 20 018 Lels 018} 7 15 + 004 

10. | 29.814 | .072 5 353 029 1 252 -021 6 54 —.00L 
17. | 29869 | .011 7 48 022 0 48 O13 5 54 —.009 
24, | 30.181 030 17 «(30 009 10 52 05 1 52 —.020 
31. | 29.834 | .036 3 14 O17 5 32 O11 6 14 

Feb. 7. | 29.926 | .029 22 48 OLD 11 10 004 0 —.011 
14, | 29.714 | .124 asi .037 2413 019 5. (9 —.015 
21. | 30.193 | .009 10 15 012 11 50 004 6 56 —.002 

The above are the co-efficients of the formula 
H=A-+B ain (t-+-4)+ C sin 2 (t+7)+D sin 3 (t+-) 

expressing the mean diurnal curve, during the week commencing with the annexed date ; t being the hour, counted from 

meun noon at Gottingen. 
M is the mean hourly change, independent of solar time, to be applied by the formula 

cE M (t—2h.). 

THERMOMETER. 

Date. A. B. B. Cc. y: D. 38. M. 

| 

1841. h. m. h. m. | h. m. | 

Oct. 26. 38.53 8.36 2 32 3.03 8 58 2 4 27 +18 | 

Nov. 1. 50.90 6.85 22 36 4.29 10 45 39 4 6 Si 

8. 33.12 4.06 | 23 3 164 7 57 J8 7 10 +.05 

15; 33.80 3.74 22 12 1.45 9 30 44 4 30 

22. 39.79 2.75 Ste 2a 1.74 Oe) 61 4 56 —.09 | 

29. 28.71 3.42 22 48 270 8 23 .92 4 12 

Dec. 7. 33.50 3.84 23 18 224 8 27 63 ANT +.26 
13. 38.90 3.16 21 41 09 7130 13 4 18 + 04 
20. 22.70 3.38 22 44 82 9 23 22 1 24 +.04 

27. 29.90 5.19 20 52 2.09 8 42 64 2 59 —.04 

1842. 
Jan:.. 3; 16.60 3.86 22 34 1.18 @ 50 22 3 36 +.04 

10. 34.20 4.50 18 41 3.12 8 1 1.04 A 02 | 

17. 36.97 8.01 BQ 1A 3.92 8 ll 1.20 3 39 
24, 20.25 6.96 22 29 3.01 7 44 | 1.07 (ed | 

3l. 43.70 4.39 2) Is 1.81 9 13 1.10 4 8 | 

Feb. 7. 28.70 5.96 21 48 294 7 48 -90 4460 | 

14. 35.80 5.50 19 48 3 21 9 gs 53 0 29 
21. 24.27 473 21 52 208 7 50 07 S¥D | 

The above are the co-efficients of the formula 
T=A-+B sin (t+8)+C sin2 (t+ y7)+D sin 3 (t4+3) 

expressing the mean diurnal curve for the week succeeding the annexed detes; t being the time, counted from mean 

noon at Gottingen. 
M is the mean hourly change, independent of solar time. It may be added to the formula, thus, 

=EM (t—2h.). 
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part of the whole; that is, we have to measure effects, such as 

would be produced by shifting the centre of gravity through the 

one-millionth of an inch. It will be easily understood, from this 

statement, how great must be the effect of a minute disturbance 

of the relative parts of the instrument, or of inequalities in the 

bearing points of the axle; and experience has accordingly shown 

that it is altogether unavailable for the determination of changes 

of long period. 

“The same difficulties, and from the same source, have been 

found to attach to the usual method of observing the magnetic 

inclination, and its changes, however refined the construction of 

the instrument. The sources of error seem, in faci, to be inhe- 

rent in every direct process of determining the third element; and 

it is only by an indirect method that we can hope to evade 

them.* Of this character is the method now proposed. 

“If a soft iron bar, perfectly devoid of magnetic polarity, be held 

in a vertical position, it immediately becomes a temporary magnet 

under the inducing action of the earth’s magnetic force, the lower 

extremity becoming a north pole, and the upper a south pole. 

Accordingly, if a freely suspended horizontal magnet, whose di- 

mensions are small in comparison with those of the bar, be situ- 

ated near, in a plane passing through one of these poles, it will 

be deflected from the magnetic meridian. The deflecting force 

is the induced force of the bar, which may be regarded as 

* Two such indirect methods of determining the inclination have been pro- 

posed in Germany, one by Professors Gauss and Weber, the other by Dr. 

Sartorius von Walterhausen. That now suggested bears a close analogy, 

in principle, to the former of these; it differs from it, however, not only 

in the means employed, but also in the end in view, —the main object of 

the present method being the determination of the inclination-changes. 

27 
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proportional to the energy of the inducing cause, that is, to the 

vertical component of the earth’s force; while the counteracting 

force is the horizontal component of the same force, acting directly 

on the magnet itself, to bring it back to the magnetic meridian. 

Thus the magnet will take up a position of equilibrium, under 

the action of these opposing forces; and this position will serve 

to determine the ratio which subsists between them. When the 

right line connecting the centre of the horizontal magnet, and the 

acting pole of the bar, is perpendicular to the magnetic meridian, 

the tangent of the angle of deflection will measure the ratio of 

the two forces, and will therefore be proportional to the tangent 

of the magnetic inclination. Accordingly, by observing the changes 

of position of the horizontal magnet, so circumstanced, we can 

infer those of the inclination itself. 

“But the iron bar may have (and generally will have) a cer- 

tain portion of permanent magnetism, which will concur with the 

induced magnetism in producing the deflection; and it becomes 

necessary to institute the observations in such a manner as to 

be able to eliminate the effects of this extraneous cause. For 

this purpose we have only to invert the bar, so that the acting 

pole, which was uppermost in one part of the observation, shall 

be lowermost in the other. ‘The induced polarity will, under 

these circumstances, be opposite in the two cases; and the 

acting force will, in one case, be the sum of the induced and 

permanent forces, and in the other their difference.” 

In another communication made soon after, Professor Lloyd as- 

sures the Irish Academy of his confidence in his new instrument 

for observing changes of inclination, though he is distrustful of its 

value for giving absolute results. He justly remarks, that sources 

of error or disturbance, which mutually compensate when an 
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instrument is used for differential quantities, may stand out in 

their full magnitude in the other application of it. It appears, 

therefore, that the Inclination and the Vertical Component, which 

are functions of each other and of the Horizontal Force, are 

not yet susceptible of the same accurate determination which is 

claimed for the other elements of Terrestrial Magnetism. All the 

methods that have been used for observing inclination require so 

much time as to preclude the idea of observing directly moment- 

ary changes of inclination, and deducing from them corresponding 

variations in the Vertical Force. The Dipping Needle of Mr. 

Fox, a full description of which may be found in several sci- 

entific journals, furnishes a more convenient and exact method of 

determining dip and intensity than the ordinary Dipping Needle. 

An observation was made on the dip at Cambridge with one of 

these improved instruments, by Lieutenant Lefroy, of the Toronto 

Magnetic Observatory, which gave the mean dip at that place on 

October 3d, 1842, between 10h. 30m. and 11h. 30m., mean solar 

time at Cambridge, 74° 19.5. An instrument of this kind is now 

placed at the Cambridge Observatory, from which more accurate 

observations on dip may be expected than have yet been made 

at this place. 

The observations at Cambridge have been published chiefly 

with a view to their easy distribution, and not with the expecta- 

tion of deducing from them alone any of the great laws of mag- 

netic influence on our planet. However long and complete such 

a series of observations might have been considered formerly, it 

forms but a small part of the rich fund that has been or will 

be created by the recent codperation of so many observers in 

remote parts of the earth, in Observatories stationed and appointed 

for this purpose, with all the wisdom and munificence which 
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come from the advice of learned societies and the patronage of 

government. 

Any conclusive inference drawn from the phenomena at one 

place before they have been compared with contemporaneous ob- 

servations elsewhere, made with the same kind of instruments, 

would be unsafe, and might be prejudicial to the truth. Still, 

an early publication, besides being the best mode of making 

what it contains generally accessible, may be of service in en- 

larging the experience of observers, and pointing out modifications 

in the system to be hereafter pursued. With a view, probably, 

to some such object, and in anticipation of a more comprehen- 

sive work at last, Colonel Sabine has recently published, in the 

name of the British Government, the observations which have 

been made at several of the magnetic stations during days of 

unusual magnetic disturbance. The period included is between 

March, 1840, and January, 1842. These extraordinary derange- 

ments in the earth’s magnetism constitute that residual portion 

of the whole force which stands out after the periodical and 

secular changes have been compensated or eliminated. They 

may very properly, therefore, be separated from the regular 

changes, and become a distinct object of investigation. Perhaps 

they are destined, at a future time, to present an experimentum 

crucis of a just theory of Terrestrial Magnetism, induced from 

the ordinary facts of the science, and developed into some 

such remarkable consequence as a magnetic hurricane. A com- 

parison of observations made at the different stations shows that 

a magnetic storm, although it may commence later, or be felt 

longer or more violently, at one spot than another, has the range 

of the whole globe for its play-room, and manifests itself, beyond 

doubt, in the most distant parts of the planet at the same 
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general period. In our former communication, this opinion was 

advanced on the strength of limited comparisons made between 

Cambridge and Toronto, and the authority of others who had 

given attention to the same point. But the proof is accumulated 

to a demonstration in the volume of Colonel Sabine, where we 

have the comparison of Toronto with Prague, in the heart of 

Europe, and Van Diemen’s Land; and, on some occasions, with 

the Cape of Good Hope, St. Helena, and the wastes of the 

Southern waters. The practice of these Observatories has been, 

to watch the instruments with great care, whenever the changes 

exhibited any extraordinary extent or frequency. Mr. Sabine 

finds from the records, that out of twenty-nine principal distur- 

bances, in 1841], the largest number manifested themselves under 

various modifications at the three first mentioned stations, and 

that the days of greatest disturbance in the year were the same 

at each. It is further observed, that on thirteen days out of the 

twenty-four days of unusual disturbance at Toronto, in 1841, the 

Aurora was visible, and that all these days were marked by 

magnetic disturbances at Prague and Van Diemen’s Land. On 

the remaiping thirteen days, the sky at Toronto was so far over- 

cast that the Aurora could not have been seen, on the suppo- 

sition that it existed. Mr. Sabine concludes that the Aurora, 

which has long been associated, in the time of its appearance, 

with local magnetic changes, must now be considered as more 

especially a local manifestation of those grand magnetic hurri- 

canes which swell over large portions of the planet, breaking 

furiously upon certain favored spots, and acting nearly simulta- 

neously in places widely separated from each other. 

As some of the magnetic Observatories had ,not gone into full 

operation till the commencement of 1841, the comparison is limited 

to that year. It would have been desirable to have included Cam- 

28 
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bridge in the same examination, but our observations for that year 

are too defective. The observations which are now published will 

furnish ample materials for this purpose, whenever the extra obser- 

vations, made at the other stations in 1842, shall be published. 

Although I have not thought it advisable to bring the short time at 

the close of 1841, during which we had observations at Cambridge, 

into a public comparison with Mr. Sabine’s Table, for fear of antici- 

pating a more satisfactory examination of this question hereafter, I 

have privately done so, and will simply state, that October 26 seems 

to bear the traces of that disturbance which prevailed at Prague, Van 

Diemen’s Land, St. Helena, and Toronto, on October 24, 25, and 

26, accompanied at the latter place by the Aurora; that November 

18 and 19, which were marked at all these other places by great 

disturbances and by the Aurora also at Toronto, are noted at 

Cambridge for the Aurora and extraordinary magnetic perturbations; 

and that December 3, 8, and 30, are remarkable with us, as 

they also appear by Mr. Sabine’s Table to have been at two or 

more of the four other Observatories. It is particularly matter of 

regret that no observations were made at Cambridge on the 

twenty-fifth and twenty-sixth of September, 1841, that. we might 

have seen whether the disturbing energy which swept for several 

days so large a portion of the globe, and which was felt at 

Toronto, Greenwich, Prague, Cape of Good Hope, St. Helena, 

Trevandrum, in India, Van Diemen’s Land, and possibly at the 

Bay of Islands, in New Zealand, extended to our own latitude 

and longitude. 

We have just had the pleasure of receiving, as a present from 

the British Government, a beautiful volume, containing the regular 

observations made at Toronto during the first magnetic campaign 

of 1840-1842 inclusive. This was the period originally comprised 

in the grand magnetic confederation. Three years, constituting the 
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second crusade, have now been added, so that the whole enter- 

prise will not be concluded till the close of 1845. In this volume, 

which is published under the care of Mr. Sabine, the curves for 

all the Term-days are projected and placed side by side with the 

corresponding ones derived from the observations made at Cam- 

bridge and Philadelphia, on this Western Continent, and at Prague, 

in Europe. The simultaneous character of the American distur- 

bances is exceedingly striking; the magnetic impulse is felt over 

the whole continent. But Mr. Sabine concludes, from the data 

before him, that the same derangement does not always sweep 

both continents; and this difference will appear on an examina- 

tion of the beautiful plates with which the volume is enriched. 

We shall do him and -the subject better justice to transcribe his 

conclusion in his own words. 

“The correspondence which is so strikingly manifested in the 

fluctuations of the declination and horizontal-force in America, 

and which has its counterpart in the correspondence shown by 

the term observations at the different stations in Europe, is not 

found to prevail in any thing like the same degree between the 

curves of the two continents when they are exhibited in compar- 

ison. Nevertheless, indications are not wanting of participation 

in disturbances having a common cause. The character of the 

Term-day in respect to the degree of the disturbance by which 

the magnetometers are affected may always be derived alike, 

whether we view the European or the American curves: and 

instances are not infrequent of individual perturbations, common to 

both continents, having their culminating points at the same ob- 

servation instant.. These are sometimes disturbances in the same 

direction in both continents, and sometimes in opposite directions. 

On the other hand, there are perturbations, and occasionally of 

considerable magnitude, in the one continent, of which no trace 
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is visible in the observations on the other. The Term-day ob- 

servations in this volume bear testimony, therefore, to the mani- 

festation of simultaneous disturbances on the two continents; and 

from the volume of ‘Observations on Days of unusual Distur- 

bance,’ we know that this simultaneity extends to stations much 

more remote from each other than Europe and America. In re- 

viewing this result, we must combine with it the no less certain 

conclusion, derived from the discussion to which the disturbances 

occurring at the regular observation hours at Toronto have been 

subjected, that these interesting and remarkable phenomena 

exhibit at Toronto a systematic action connected with, and ap- 

parently having relation to, the hours of the day.” 

The period embraced in this communication has been deficient, 

it would seem, in that most beautiful of all meteoric phenomena, 

the Aurora. Several feeble manifestations of it are recorded, but 

only on one occasion did it assume its usual brilliancy in this 

latitude. This was on the 18th of November, 1841, when extra 

observations were made on the disturbed magnetometers. The 

Toronto observations show that a similar derangement, accompa- 

nied with a brilliant Aurora, occurred on the same day at that 

place. On the 15th of January, 1842, the same coincidence is 

noticed at Cambridge between the appearance of this mysterious 

visitant and the derangement of the earth’s magnetic axis. It is 

satisfactory to find this additional confirmation to that law of de- 

pendence between the two phenomena, which has forced itself 

on the minds of meteorologists, however difficult or impossible 

even it has been for them to assign its definite character, or 

mould it to any precise mathematical expression. If facts are 

better than unaided speculation, and if induction is still the true 

method of our philosophy, we may promise ourselves that a rich 

harvest will come from the diligence and fidelity which are now 
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toiling in the various fields of meteorology, although we ourselves 

may not live to reap it. 

The following Table is compiled from pages 52-3 of my for- 

mer communication, and pages 139-40 of the present one. In 

a parallel column by the side of the Cambridge record, I have 

placed an abstract from the Toronto Meteorological Journal for 

the same date, that it may appear how often the appearance of 

the Aurora is simultaneous at both stations, and how often the 

failure is explained by the sky being overcast at Toronto. I have 

not given the precise hour and minute when the several phases 

of the Aurora were seen at the two places. In some cases, the 

coincidence of time is striking; in other instances, the dates 

assigned to the phenomena differ by several hours. I content 

myself with pointing out the general agreement as to the nights 

when the phenomena are witnessed, referring, for minuter com- 

parisons, to my own paper and the volume of Col. Sabine. It 

seems, that on some of the days when the Aurora was seen at 

Cambridge, no entry of any kind is made in the Toronto journal. 

This fact, from which we infer fair weather at that place, is indi- 

cated by a straight mark in the line corresponding to those days. 
1840. CAMBRIDGE. Toronto. 

April 24-5. Slight Aurora. 
May 28-9. Remarkable Aurora. Cloudy. 
May 29-30. Brilliant Aurora. Brilliant Aurora. 
June 26-7. Aurora. Cloudy. 
July 4-5. Aurora. 
July 29-30. Aurora. 
August 19-20. Aurora. Aurora. 
August 28-9. Fine Aurora. Fine Aurora. 
October 22-3. Aurora. Aurora. 
November 30-1. Aurora, Probably overcast. 

1841. 
November 18-19. Beautiful Aurora. Brilliant Aurora. 
December 24-5. Aurora. Overcast. 

1842. 
January 4-5. Aurora. Overcast. 
January 5-6. Aurora, 
January 7-8. Aurora. Overcast. 
January 9-10. Aurora. Overcast. 
January 15-16. Aurora, Aurora. 
February 11-12. Aurora. Overcast. 
August 8-9. Aurora. 7-8 cloudy. 

29 
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One word is necessary in regard to the barometric observations 

made at Cambridge. They have been corrected for temperature, 

and the data are furnished for the correction due to elevation, capil- 

larity, and the constant instrumental error. But the result indi- 

cates not the pressure of the air merely, but the sum of the 

pressures of the gas and the vapor in it. Now it appears, from a 

paper which Mr. Sabine read before the British Association in 1844, 

that in many places, if not everywhere, and always, the changes 

in the amount of vapor in the air correspond in such a way to 

the changes in the true gaseous pressure that they are mutually 

masked so far as the barometer indicates them. In this way we 

account for that want of distinctness in the barometric curve 

(either the daily or the yearly one) which we find in the curves 

which represent the corresponding variations of temperature and 

the magnetic meridian. It seems from the Toronto observations, 

that when the vapor pressure is separated from the gaseous press- 

ure, both are subject to regular mean daily and yearly fluctuations, 

which almost entirely neutralize one another when taken together, 

leaving a smaller residuum of change which exhibits, also, a less 

striking relation to the hour of the day or the season of the year. 

I may illustrate these remarks by the daily curve. The maximum 

of gaseous pressure occurs at eight in the morning, and the mini- 

mum at two or three in the afternoon: but the maximum of vapor 

pressure takes place at the last period, and the minimum at the 

former. Mr. Sabine further shows, that the periods of maxima 

and minima for vapor and gaseous pressure not only correspond 

in this way, but that they are the same as the times of maxima 

and minima for temperature and the force of the wind. In a 

word, the maxima and minima for temperature, force of the wind, 

and vapor pressure, are all found at the same general periods, 



Lovering on Magnetic Observations at Cambridge. 155 

and these periods alternate with the times of maxima and minima 
of gaseous pressure, so that the maxima of the former nearly cor- 
respond to the minima of the latter. The diurnal march of the 
other three forces from maximum to minimum, and from mini- 
mum back again to maximum, are continuous, like that of the 
temperature, while the blending of the gaseous and vapor press- 
ures in the mercurial column produce the apparent double maxima 
and minima of the barometer. This might be expected from the 
common dependence of the changes in the force of the wind, 
the amount of evaporation, and the oscillations of the atmosphere 
upon the antecedent changes of temperature. The Greenwich 
observations, as published in the volume for 1841, by Mr. Airy, 
confirm the deduction drawn from the Toronto observations. 
We thank Mr. Sabine for having so distinctly brought out. this 
relation, and we allude to it here as showing the necessity here- 
after of accurate and full hygrometric observations, from which we 
may deduce the amount of vapor pressure which must be applied 
as a new correction to the indications of the barometer. 

In deriving correct and valuable mean results from the daily 
observations, there are two difficulties. 1. A single day of 
extraordinary disturbance may be sufficient to vitiate the true 
character of a whole month. I have endeavoured to diminish this 
source of error by discarding from the means those observations 
which were largely and notoriously warped by such abnormal 
influences. 2. It is important that each of the means should be 
derived from the same number of daily observations, made on the 
same days; otherwise it may happen, that a day, whose declina- 
nation curve, for example, is regularly formed, but whose average 
value indicates a great easterly or westerly tendency, will be 
allowed to impart its own peculiar character to those hours when 
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observations were made on that day, and not to the other hours. 

No account has been made of this difficulty in the monthly means; 

but, in making up the yearly mean, two columns are placed at the 

left hand of the Table on page 141, the second of which omits 

the months of January, February, and August, when observations 

were made only every even hour; the other retains them. Of 

course, the hourly means derived from the whole time will give 

a more accurate mean daily curve of declination changes when 

taken from the extreme right column, than when drawn from the 

one next to it on the left. Similar remarks apply to the baro- 

metric means of page 142. 

Concluding Remarks, explanatory of the Tables. 

The moment of observation has been given in mean aslronom- 

ical time, reckoned from mean noon at Gottingen. It is apparent 

that so many instruments as were under observation could not 

all be registered at the same moment by one person. ‘The time, 

given in the first column of the Tables which contain the ordi- 

nary observations, belongs strictly only to the observations on the 

Declination. The Horizontal-Force Component was observed two 

and a half minutes before, and the Vertical-Force Component two 

and a half minutes after that time. The attached Thermometers 

were observed after their respective instruments. The Barometer 

and the external Thermometer may, with sufficient accuracy, be 

assigned to the same moment as the Vertical-Force Magnetom- 

eter. The three lines that are inclosed in braces make what 

is called a Triple Observation. This consists of nine magnetic 

observations, three upon each of the three instruments. The 

moment when each of these observations was made will appear 
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from the following Table, which may be regarded as representing 

the Triple Observations at 2 o’clock, on October 27, 1841. 

1/2|3)/4/5/6|7/8)9 

V.|D.1 H'V.'D.'H.|V.!D.) A. 

In the case of the extra observations, the time belongs, as nearly 

as it could be determined, to the observation which stands beside it. 

One division on the scale of the Declination-Magnetometer 

amounts to .73 of a minute of arc, and one division on the scale 

of the Horizontal-Force Magnetometer amounts to 1.079 minutes 

of are. 

A decrease of numbers on the scale of the Declination-Mag- 

netometer corresponds to an increase of Westerly Declination in 

the marked end of the instrument. 

A decrease of numbers on the scale of the Horizontal-Force 

Magnetometer corresponds to a diminution in the amount of the 

Horizontal-Force Component. 

After the close of the February Term-day, a copper bar was 

substituted for the Horizontal-Force Magnetometer, and the ob- 

servations were continued with that until March 14, when a small 

steel magnet was added to the copper bar. Observations were 

made with this last arrangement until the commencement of the 

March Term-day, when the original Horizontal-Force Magnetom- 

eter was restored. 

The Barometric Observations were made with one of Cary’s 

mountain brass instruments belonging to Mr. W. Cranch Bond. 

The tube of this barometer had a diameter of .17 of an inch. 

The instrument was stationed, according to Mr. Bond’s determi- 

30 
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nation, at an elevation of about thirty-eight and a half feet above 

the mean high-water mark of Charles River, at Brighton Bridge. 

These Observations have not been corrected for capillarity or 

elevation, but only for temperature. The correction for tempera- 

ture, which was derived from Professor Schumacher’s Tables, as 

published in the Report of the Committee of the Royal Society, 

reduces the observation to the standard of 32° Fahrenheit. Pre- 

vious to each observation, the mercury in the cistern was adjusted 

to the proper level. Observations made at different times by 

Mr. Bond show that the instrumental error of this barometer, as 

compared with No. 57 of Newman, described on page 3 of a for- 

mer paper, is .068 of an inch. The difference between this and 

038 of an inch, the capillary correction, or .03 of an inch, must 

be added to Cary’s instrument, when corrected for capillarity, to 

make it correspond with Newman. The Cambridge standard by 

Newman has already been compared with the standard of the 

Royal Society of London, as may be seen on the page just re- 

ferred to. 

Thus, the mean of all the barometric observations is 29.881 

Adding for the capillary correction, 0.38 

we have 29.919 

Adding difference between Cary and Newman, or -030 

we have 29.949 

Now we have, as the mean of four daily observations 

on Newman, during the same period of time as that to 

which our own observations refer, by Mr. Bond, 29.937 

Difference, .012 

If we deduct this last difference from .030 we have .018 as the 

value of the correction to reduce Cary to Newman, and which 

we prefer to the former correction of .030 of an inch, because it 
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is derived from so long a series of observations. Indeed, another 

series of observations in 1842, by Mr. Bond, makes this correc- 

tion only .019 of an inch. 

Each observation on the external Thermometer is, in general, 

the mean of three separate observations on as many instruments, 

having different exposures, and calculated to eliminate, by their 

average value, whatever might be regarded as especially local and 

irregular. 

The observations on the Horizontal-Force and Vertical-Force 

Magnetometers have not been corrected for temperature, but the 

readings of the attached internal Thermometers are published in a 

parallel column next to the magnetic observations, I hope, at some 

future time, to present the Horizontal-Force observations in a cor- 

rected state; and the means of this element, deduced from the whole 

series of observations. But the temperature coefficients are imper- 

fectly known, and experiments must be made to obtain an accurate 

determination of these constants. Such experiments, and the calcu- 

lation required for making the reduction, would make a greater de- 

mand on my time than my present leisure could meet. I also hope, 

on some early opportunity, to present the absolute values of the 

Horizontal and Vertical-Force components at Cambridge. The 

absolute values of the Declination have been given in the lowest 

line of the Table of Means on page 141. They were obtained 

from Mr. W. Cranch Bond’s observations with a Variation Tran- 

sit, made by Troughton and Simms. The observers have relied 

on Mr. Bond, throughout the whole operation, for their time and the 

adjustment of the instruments, so that we feel confident that no 

error has come from that direction. Acknowledgments are also 

due to Mr. Thomas Hill, who was at the time an undergraduate 

in the University, and who devoted much time and ability to this 
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enterprise. The coefficients contained in the Tables on part of 

page 143, and the whole of page 144, were calculated by Mr. 

Hill, according to the method of Professor Pierce, of which some 

account was given on page 44 of our former paper. 

The instruments for these observations were furnished by the 

American Academy of Boston, and the buildings were paid for 

with funds raised by private subscription, with the assistance of 

Harvard University: but the whole labor of conducting the ob- 

servations has been the voluntary contribution of those who have 

been engaged in it. Under such circumstances, it cannot be 

expected that our observations can compare, for accuracy or com- 

pleteness, with those made at the regular Magnetic Observatories, 

by a personnel of five or more observers, who are commissioned 

and paid for giving their whole time and energy to this single 

object. 
JOSEPH LOVERING. 

Campriper, May 1, 1845. 

Errata.—The two observations on the Barometer at four and 

five o’clock on Dec. 6, 1842, are obviously inaccurate. I am not 

certain, from an examination of the original record, in what way 

the mistake was made, and what the true numbers should be, 

though I incline to think they should be 30.210 and 30.086. 

These observations would more properly have been omitted alto- 

gether; they crept into the printed copy from inadvertence. 
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On the Practice of Circummeridian Altitudes at Sea or on Shore. 

BY CAPTAIN W. F. W. OWEN, R. N., 

NAVAL SURVEYOR. 

1. Find the number of seconds that the sun has less altitude 

at (1™) one minute from the meridian than the meridian altitude; 

call this a’. It is found by this form, or, in some books, by a 

table. 
Ex. Latitude, 44 26 log. cosine, 9.854 

Declination, 20 6 log.cosine, 9.973 
Difference, = Mer. Zen. Distance, 24 20 log. cosecant, 0.385 

Constant log. 0.293 

all=3!1.20 log. 0.505 

2. Within a convenient time from the meridian take altitudes 

and the time by any common watch, noting seconds; generally 

it will be more convenient, and sufficiently precise, to note the 

times to tenths of a minute. 

3. If convenient, altitudes should be taken about one minute 

31 
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apart, until the sun falls to a similar altitude as that first taken, 

(presuming we may have altitudes on both sides of meridian, or 

of the greatest altitude,) the time, to minutes and tenths, must be 

noted at each altitude, as well as the altitude itself. 

4, When the sun is within reach of the sextant at both hori- 

zons, or his altitude more than 55°, alternate altitudes from each 

horizon should be taken, because by this the corrections for 

semi-diameter, dip, and instrumental error are avoided, the refrac- 

tion and parallax only remaining to be applied. The sets from 

each horizon to be noted separately. 

5. Mean the altitudes from each horizon separately, take the 

difference of these means, halve it, which will be the mean 

Zenith Distance. 

If altitudes have been taken from one horizon only, their mean 

will of course be the mean altitude. 

6. Now note all the times (from the time of apparent meridian 

passage, or the middle time by equal altitudes by watch, if any 

have been taken) in minutes and tenths only. 

7. Square these times, and carry them out conveniently. 

8. Collect these squares into one sum, and mean them by di- 

viding by the number of observations; this mean divided by 60 

will reduce it to miles and decimal parts, which, multiplied by a, 

as reserved, will give the reduction to the greatest altitude, or 

least Zenith Distance. 

Generally, when the observer has been stationary, and the ob- 

ject observed was the sun, near noon, and the latitude only be 

required, no further reduction to the meridian will be necessary 

than that to the greatest altitude. Example, for form: — 
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Times from apparent noon. Squares. Exampce. On 20th May, 1844, had ten alti- 
13”: 169 tudes of the sun, near noon, whose mean, when 
9.9 ei corrected, gave the altitude of the sun’s centre, 

6.1 0.6 65°.36/.5. 

36.6 
2.7 Lg 

5.4 
0.2 _— 
2.3 xf 

4.6 
6 36 
7.9 Lgl 

55.3 
9.3 2.8 

83-7 
Me 121. 

10)622.7 
60)62.97 

1.04 
a 23 

3.12 
21 

3/33 
65.36.5 

Meridian altitude, 65.39.83 

Z.D. 24.20.17 
Declination, 20. 6 

44.26.2 North lat. 

Remarks on the foregoing Practice. 

Ist. It precludes the necessity of using books at the place and 

time of observation, often very inconvenient, and gives immediate 

_ results, which is generally satisfactory, and saves time and trouble. 

2d. If the precise time were desired for the epoch of noon, it 

may be deduced from the observations generally, for the instant 

of the greatest altitude, and a special problem shall be given to 

reduce this last named to the meridian, or to noon. 

3d. Mariners generally commence their observations at seven 

bells, or 112", for their meridian observations. Now if they extend 

their observations to 122", this will always be sufficient for good 

equal altitudes, if the sun’s meridian altitude exceed 55°, and will 

very commonly preclude the necessity of observations earlier or 

later for the chronometers, and probably will give the precise 

epoch of noon, or of the object’s meridian passage, better; re- 
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marking, that for common sea practice, whenever the object ob- 

served has a motion in altitude exceeding 3’ miles in a minute of 

time, it is favorable for equal altitudes, presuming the horizon to 

be good; and in low latitudes, or within the tropics, twenty 

minutes on each side the meridian has been found sufficient 

generally. This sort of practice shall now be shown to be avail- 

able to surveyors and geographers on shore, with a good common 

theodolite, so constructed that the telescope, having a diagonal 

eye-piece, may traverse through the zenith, clear of the azimuth 

circle, or horizontal plate and glass, or, at least, so as to observe 

the greatest altitudes required. 

Supposing an observer on shore to be furnished with such a 

theodolite as described, usually called Transit Theodolites, or 

azimuth and altitude instruments, by it alone he will be able to 

observe, under favorable circumstances, the latitude, by the use of 

azimuths, or theodolite bearings, instead of times by watch. 

Method of observing and noting Azimuths and Altitudes. 

The instrument being well set up, well adjusted, and well 

levelled, it is unimportant where the zero of the azimuth falls, 

because we want only the differences of azimuth for this sort of 

observation; but to make all reasonable use of the observations, 

not only for latitude, but for the variation of the needle, the first 

bearing taken should be for the direction of the needle from zero, 

or it will generally be more convenient to adjust the zero to the 

magnet, as commonly done. Then write in the field-book as 

follows : 

At , 20th May, 1844, about 114" A. M., set up theodo- 

lite, adjusted with zero to north magnetic, and obtained the fol- 
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lowing azimuthal bearings of the sun’s east and west limbs, and 
altitudes of his upper and lower limbs. 

Note these observations in the form following, or some such 
form, viz.: 

At D1. 20th May, 1844, Theodolite Zero 360°.00.0 North Magnetic. 
Bearing or Azimuth. Altitudes. 

Zero 00°.00/.0 North end of magnet. These observations must be made at the centre 
O “ « € 16 altitude © “o« /« wire of the telescope, and repeated as often as re- 
re “a & EO @« « « quired; each observation to be separately noted. 

If the variation of the needle be known, then the direction of 
the true meridian is known, or taking the observations at equal 
intervals of 30’ or 1° of azimuth, and noting the changes of the 
successive altitudes, the precise azimuth of equal altitudes rising 
and falling may be elicited, which note thus, under the observa- 
tions, being the mean of azimuths to equal altitudes. 

Zero, 000°.00!.0 North magnetic. 
“« «Apparent south meridian. 

1. Collect into one column the differences of the apparent 
meridian azimuth, and each of the other azimuths observed, and, 
in another column, all the altitudes observed, and mean the latter. 
Carry out, into other columns, first, the azimuthal differences from 
the apparent meridian noted in degrees and tenths only, and, 
second, the squares of these quantities. 

2. Sum the squares, and mean them by the number of obser- 
vations, which call Q. 

3. Let the motion of sun in one degree of azimuth from the 
meridian —a be either calculated, or taken from a prepared table. 
The form for calculation is the following: 

Latitude, 44° 26/ log. cosine, 9.854 60)9.863 =a” 
Declination, 20 6 log. secant, 0.027 ~ 0 1644—a! 
Zen. Dist. 24 20 log.sine, 9.615 
Constant, 31.4144 log. 1.49754 

a=9".863 log. 0.994 
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The mean sum of all the squares —Q, being multiplied by the 

prepared number a divided by 60, or 4{—=a’, the product will be 

the number of miles and decimal parts to be added to the mean 

of all the altitudes corrected for refraction, will give the greatest 

altitude, from which and the declination the latitude may be found 

as usual, and the direction of the apparent meridian, or of the 

greatest altitude, and the apparent variation of the needle will have 

been found by the operations directed. 

Remark. —If the observations were by the sun, or a star, or 

by a planet with no very sensible motion in declination, the fore- 

going results will not err sensibly from the truth. But when the 

object observed is the moon, a comet, or any other body having 

any considerable proper motion in declination and right ascension, 

it is of importance that the distance in time or azimuth from 

the meridian, as well as the excess of the greatest altitude over 

the meridian altitude, be applied, let d express the motion in 

declination, north or south, and z the motion of the zenith north 

or south by change of place, then 2+d—d’, and let a@ express 

the motion in altitude in (1™) one minute of time from the me- 

ridian, when ¢, the equation of the apex in time is required, and 

let Q’ express the motion in altitude for 1° of azimuth at the 

meridian, and d’ the motion of declination for 1° of azimuth near 

the meridian, when « the equation of the apex in azimuth is 

required, ¢ being the distance in time of the greatest altitude 

from the meridian, and =< its distance in are of azimuth, and 

r in all cases may express the excess of the greatest altitude 
d above the meridian altitude in seconds of arc, then ,.—e™, and 2a7-— 

2. =e™; and e™ is always + to the middle time of equal alti- 

tudes, or to the time of the greatest altitude, when the object is 

receding from the observer’s zenith; and when advancing —, and 



Captain Owen on Circummeridian Altitudes. 167 

‘=r’ always —to the greatest altitude. So, also, @*°—rv, and, 
4a\\ 

for azimuth, “ =e«°--as before, and = —r", the excess of altitude. 

Now in the example of circummeridian altitudes on the 20th 

May, the sun’s motion in declination was 0’.5 for one minute of 

time, or 0”.9 for degree of azimuth—d, and Q—3".2 then 4—= 

2° = 0".08 or 4°.8=¢ and r—0".02 for time. For an observation 

by azimuth, d=0".9 in 1° of azimuth, and @=—9".9 2—% — 

0°.45 = 0°.2'.7 and r=0".02 for azimuth. 

Remark. — This equation of 0°.2'.7 in azimuth at the meridian 

in very common cases of the sun’s azimuths may account for some 

of the diurnal and annual fluctuations sometimes attributed to the 

magnetic needle, where the true meridian may have been deter- 

mined by equal altitudes, and may be important in the art of 

dialling ; this equation (here 0°.2'.7)—¢ is + to the instrumental 

azimuth of the meridian, if the (lunar) object be receding in de- 

clination from the observer’s zenith, otherwise —. 

It may be remarked, also, that it is desirable that a system of 

practical geographical astronomy for determining positions of places, 

and times and measures on the surface, &c., should be developed, 

in which the azimuths may enter as an element, either as a sub- 

stitute for time as used at sea, or in combination with it, specifi- 

cally for shore practice. 

There is, however, no method given in the usual treatises on 

navigation or practical astronomy for converting an arc of time 

into are of azimuth, and all the ephemeral elements are necessa- 

rily given for certain times, because they are uniform in motion. 

This, at the meridian, is simply done, as follows: when we 

found the a, either for motion in time or azimuth, we used the 

log. cosines or secants of approximate latitude, declination, and of 

the meridian zenith distance (which, in all cases, must either be 
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the sum or difference of the latitude and declination) with a con- 

stant quantity. Using the same elements in part, we shall find 

the value in arc of azimuth of 1™ of time at and near the merid- 

ian, and consequently the value of 1° of azimuth in time, viz. for 

example, 
Meridian true distance, 24° 20/ cosecant, 0.385 

Declination, 20 6 cosine, 9.973 
1™. log. sine, 7.640 

Azimuthal are, 34*.2 log. sine, 7.998 

for 1™- of time at meridian, 

and 34’.2)60(1".79 = 1".47°.4—the value of one degree of azi- 

muth, at the meridian, in time, and the same analogy will apply 

at every other altitude, to convert time into azimuth, or azimuth 

to time. These values might be deduced from a and a for 

3.2)9.862(3.08 = square of the time corresponding to 1° of azi- 

muth, and 4/3.08 =1".76 = 1".46* nearly as before. 

Having the value of 1° of azimuth in time, we can easily find 

from the ephemeris the motion (d) in declination in that time, 

which, in our example, is—0.’90=d, and in example a 

— 0°.046 = « = 2'.76 for the azimuthal deviation from the meridian, 
S55 5 d O!.0414 

and the excess of greatest above the meridian altitude = 3 —e 

= 0.021. 

For surveying on shore, and for geographers who desire to use 

theodolites, a ready rule for converting arcs of time into corre- 

sponding arc of azimuth will be convenient at other parts of the 

sun’s (or other object’s) diurnal path, as well as at the meridian. 

The following was given to me, and demonstrated some years 

ago, by Lieutenant Raper, R. N., the author of a Treatise on Navi- 

gation, ViZ.: 

Given two altitudes of a known heavenly body, and the interval 

in time (limited) between them, to find thence the difference of 

azimuth in the same interval. 
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Rue. — Convert the interval of time into degrees and decimals, 

and multiply it by the (natural) cosine of the declination; call the 

product 2°; and take the difference of the altitudes in degrees and 

decimals; call this Q°; add the log. of z‘-+Q to the log. of 2\—Q 

and halve the sum, to which add the log. secant of the middle 
altitude; this last sum is the log. of the corresponding arc in azi- 

muth in degrees and decimals. 

Cael: h, m. 8 

Exampce. First altitude 49.42.4 Time 1.20.00 P. M. 

Second altitude 49. 7.5 1.40.46 

34’.9 20.46 

= 0°.58 = Q. = 5°.2 

o1 
The declination at the Middle Time 11.23 

or Polar Distance 78.37 

° 

Now, the interval 5.2 x 0.98 Nat. cosine of declination 
89.0 

468 
42 

5.10 = 2\ 

° fe} 

2+ Q =5.1+4 0.58 = 5.68 log. 0.754 
2\— Q=5.1— 0.58 = 452 log. 0.655 

sum 1.409 

half 0.7045 
Middle altitude 49°.25/ secant 0.1867 

Are of azimuth 7°.784 log. 0.8912 

Corresponding to 20™- 46°. 
Interval of time = 7° 47/ 

If 2 be put for an are in azimuth and ¢ for its corresponding arc 
in time, and a= difference of altitude, 

t X cos. decl.” = z X cos. alt.°+ @ 
for small arcs with a mean altitude, which is Mr. Raper’s rule. 

32 
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To convert an Arc of Azimuth into corresponding Arc of Time at 

any Altitude of the Object. 

To the logarithm of the arc (z) in azimuth expressed in degrees 

and decimals, add the log. cosine of the middle altitude ; the sum will 

be the log. of z X cosine of declination ; this log. doubled will give 

the log. of its square (or 2”. A*”); to 2°. A‘? add a’ (twice log. a 

= log. of a’); the sum will be #?. D”; the half its log. will be the log. 

t. D’, to which add the log. secant of the declination; the sum will 

be the log. of ¢, the interval of time in degrees and decimals ;— 

A‘ expressing the log. cosine of middle altitude. 

D* the log. cosine of the declination. 

a expresses the difference of the altitude, noted in degrees and 

decimals. 

t, an arc of time noted in degrees and decimals. 

2, a corresponding arc of azimuth, also noted in degrees and 

decimals. 

Both these rules result from the foregoing equation, or, ?’?. D” 

=a’?+ 27. A’*; and #. D’?—a’= sum X difference = z*. A**. Or, 

(t.D'+a) X (¢.D’—a)=2. A”. 

But perhaps the simplest and most convenient practical method 

of converting an arc. of time into its corresponding arc of azimuth, 

is to assume a proximate latitude, and calculate them trigonomet- 

rically, by finding both the times and the azimuths for each alti- 

tude, and taking their differences as calculated. 

If, however, it be convenient, let the observer with the theodolite 

note the times by a good common watch at each observation also; 

then will the calculation be unnecessary, and some curious and 

useful problems be deduced from such simultaneous observations. 
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To convert a small Arc of Time to its equivalent Azimuth. 

Mr. Raper’s rule is applicable to small arcs only, and is founded 

on the differential triangle here adopted ; his demonstration is labored 

and circuitous. 

Owen’s is as follows : — 

t.D\—a? =z. Av D\ = cosine declination. 
A\ = cosine altitude. 

But the sum multiplied by difference 

= difference of their squares, therefore 

t.D‘+a log. cpio. BySyo t = time in are. 

t.D\—a log. Aap Oo des d z= azimuth in same. 

pe a= diff. altitude. 
ZEA log. oho os Giller 

rag del log. op ooo otis 
— A\ log. — .,.... subt.orlog. sect. add. 

Azimuth z log.— .,.... difference. Q. E. D. 

The converse of this is similar. 

To convert an Arc of Azimuth into equivalent Time. 

Given z log. aigaeae Te 
A‘ middle altitude log. cosine .,...- 

Zz * A\ log. bis. kets SUM. 

Ze log. og a oon GRE 

+a : wae ° log. of a*. 

Sum =7. D” Catjuchicnich ou) Erie 

t. D\ log. pie) srarenea als. 
—D log. cosine —. ,.. . . or add log. sect. 

Acct.log, = -,+.- « difference. 

For turning Azimuth into corresponding Time. 

Rute.—To the log. of azimuthal difference z, add the log. 

cosine middle altitude, the sum is z. A‘; double this sum will be 
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log. of z. A”; find the square of a, as convenient, = a’; add it to 

z.A’, Sum is 7D”, half its log. is log. of ¢ D’, from which deduct 

log. cosine D, leaves the log. of ¢—Q. E. D. 

No. 1. Z 

‘P 

In the figure No. 1, let Z represent the Zenith, P the Pole, and © 

the celestial object: the side L* = Colatitude (L = Latitude). 

A‘= Zenith Distance (A = Altitude). 

D*‘= Polar Distance (D = Declination). 

Now suppose the object moved from © to 8, the latitude and dec- 

lination remaining unchanged (that is, L’ is common to both, and 

PO=Pb=D)), then 20 Zb=z=change of azimuth, and ba 

the corresponding change of altitude, also © Pb = ¢ = the corre- 

sponding change of time. 

Then in the small differential 1@a6, right angled at a. 

ba=difference of altitudes =a. 

©a. secant Az and Od. secant D=t. 

For the Conversion of small Arc of Time into corresponding Arc 

of Azimuth ; or of Azimuth into Time. 

Let us consider their relations in small subsidiary or differential 

rectangular triangles, at the zenith, or at the object itself, in the 
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great celestial spherical triangle (P Z ©) formed by the elevated 

pole, the zenith, and the object. Supposing, in Fig. 1, the object 

_to change its place from © to 6 by a change of altitude—=ab and 

a change of time= Zt= Z O P&B, these two changes (when P Z, 

the colatitude, and P © (= Pb) = codeclination, both remain con- 

stant) must also cause a change in the azimuth= Zz= ZO Z), 

and the change in Z© zP may be esteemed also to be the change 

at ZPOZ of position, for ZPOZ=ZPbZ+Z6ZO nearly. 

It may be remarked, that if the triangle had been supposed to 

change to the middle point C, and to become PC Z, whose quan- 

tities (for our purposes in calculation where the differences are 

small) may be considered permanent, as L’, the colatitude, and D’, 

the codeclination, are really so by hypothesis, and the effect of 

the changes will be, one half on one side of C, and one half on 

the other; but in similar triangles, the halves have the similar ratios, 

or relations to each other, as the wholes, therefore we need only 

consider them in the differential triangle Oba right angled at a. 

Wherein © )=¢= interval of time in are X cosine D, the declina- 

tion, ab —change of altitude in arc of same denomination as ¢, 

© a=z=interval in azimuth, in arc (same as ¢) X cosine A, the 

altitude. Now any two of these three corresponding changes, rep- 

resented truly by the three sides of the triangle ©ab, not only 

may the other be found, but also the angles a0b—=ZPOZ of 

position and its complement ZOba. Then the following analo- 

gies are evident, viz. where © b>=¢'=the reduced interval of time 

©a=z'= reduced interval of azimuth, and a=difference of altitude, 

HSER eo wadest scisl ZO treeidecdsii LZ'O: 2 

Also removing the differential triangle to Z, nn Fig. 2, we perceive 

the same relations, except that L* is substituted for D’, and angle Z 

for. Z ©, and t?==a? 44075 alsowt se rads 22) a: 3) Sin. Zt) 240" ,s/ cos. 
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Z; o being o X sin. A‘ and t' =t X sin. L’; since, then, the ZP Zo, 

P©Z may be found by any two of the three differences, and A‘ 

and D*are given, so L’, the colatitude, may be found. (To reduce 

i to“, a near latitude may be used without error.) 

Explanation of Figure No. 3. 

Let OTA#R represent a part of the apparent track of a celes- 

tial object near the meridian. 

Let ZT PN represent a part of the meridian, in which Z the 

zenith, N the nadir, T the point of the object’s meridian passage, or 

ztQn may represent the meridian in which ¢ is the point of the 

object’s meridian transit. 

Let Txt be a parallel of altitude equal to the altitude when the 

object is in the meridian, and 

Let OPyQR be another parallel of altitude, taken at any given 

time from (T or A) the meridian, or from the apex A (the point 

where the celestial object attained its greatest altitude, or nearest 

approach to the zenith). 

Let A be the apex or summit of the celestial object’s apparent 

track, or point of its nearest approach to the zenith. 
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Let the are AT or Aé in time =E, the equation of the apex, 

or apicial equation, and let AT’O or AZéR represent an arc in 

time equal to any given time from the apex A or from the meridian 

T, within certain limits. 

If the object were stationary with respect to the pole and zenith, 

viz. had no motion in declination, and the zenith also stationary as 

regards the object, then the points A and T would coincide, and 

the meridian altitude would also be the greatest altitude, and the 

point of meridian transit would be the apex of the apparent celes- 

tial track. But when the object has motion in declination, or the 

observer has motion in terrestrial latitude, under every such circum- 

stance the greatest altitude is always greater than the meridian 

altitude ; for suppose the object (the moon for example) to appear 

at O in her track about five minutes before her meridian passage, 

and that her declination moved towards the zenith at the rate of 

9 miles an hour, or 9” per minute; if the moon had not this mo- 

tion in declination, and had attained to T in the meridian, she would 

there have had no motion in altitude, and from that point she 

would have commenced her downward course, but her motion 

of 9” in 1™ of time towards the zenith must cause her to rise 

through the meridian precisely at that rate. Again, at 1™ after 

her transit, she will have risen 9”, and would have fallen (assuming 

a quantity =a) 1”.5, the difference would be 7”.5 by which amount 

the moon would have had a greater altitude 1™ after she had passed 

the meridian, than her meridian altitude; at the second minute 

after her meridian passage, she would have fallen 6” (= 1.5 X 2’); 

in the same time she has risen 18” by her motion in declination, 

the difference 12” by which amount her altitude at two minutes 

after her passage would be higher than her meridian altitude; at 

3™ she would have fallen 13”.5 and risen 27”, or 13”.5 higher; at 
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4" she would have fallen 24” and risen 36”, difference 12”; at 5™ 

she would have fallen 37”.5 and have risen 45”, difference 7.5; 

and at 6™ have fallen 54”, and have risen 54”, difference 0; there- 

fore at T on the meridian, and at six minutes after, the altitude 

was the meridian altitude, but at A, the apex, at 3™ after the me- 

ridian passage, the moon was 13”.5 higher than when on the merid- 

ian, and which was her greatest altitude. 

d. Let the rate of motion in declination be expressed by d, pre- 

fix to it the sign + if the object be advancing towards the observer, 

or rather towards his zenith, by its motion in declination ; but pre- 

fix to d the sign — if the object be, by its motion in declination, 

receding from the observer’s zenith, and note d in seconds of are, 

equal to the amount of motion in declination in (1™) one minute 

of time, at the observer’s place and time. 

a. Let a express the number of seconds of arc, of the proper 

motion of the object in altitude (supposing it to have no motion 

in declination) in (1™) one minute of time from the meridian, to 

which prefix the contrary sign to that of d© (¢™). Let ¢ express 

the minutes of time corresponding to any arc in question. 

Now at T and at ¢ in the diagram, the object observed is shown 

to have equal altitudes, equal to the meridian altitude. To find 

the value of the are T’™=d#, we have seen by analyzing the dia- 

gram, and by hypothesis, that the proper motion in altitude at f= 

—at’, and that the excess of motion in declination at the same 

point ¢= + dl; and dt—at’=o. 

“t=, and if d=9” as in the diagram, and a=1”.5, then (= 

are T¢™ —6" ; now, although by the foregoing analysis it may 

be seen that the apex A exactly bisects the are Té, this may be 
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demonstrated by the fluxional differentials of the original equation. 

Thus dt/—at’=0o, where their difference A x is a maximum, then 

d=2at, and i=i—are TA™=the equation of the apex =«. 

Now to find the excess of the greatest altitude above the me- 

ridian altitude = A zx in the diagram, let us substitute = for ¢ in the 
a? a = ds Sm . 2 

original equation, then 5,— },=Awv=r=5=—5—=Q2; fore=S. 

This expression reduced gives “=r=Ar=Q2 =f = *, We 

thus obtain the following rules, viz. 

1. To find the equation of the apex, or its distance in time from 

the meridian = ¢ = 4: — 

Divide the motion in declination in (1™) one minute of time by 

the proper motion in altitude for one minute from the meridian, both 

motions being of the same denomination; the quotient will be the 

equation of the apex in minutes of time = «='T™ A, being the 

difference of time between the passage of the object over the me- 

ridian, and of its attaining its greatest altitude. 

2. To find the excess (~r) of the greatest altitude above the 

meridian altitude (= Az) =Q 2=£=%:— 

Divide the square of (d’) the motion in declination in one min- 

ute of time by four times the proper motion in altitude (4a) in 

(1™) one minute from the meridian, the quotient will be (r) the 

apicial excess of altitude (= Az = dé) above the meridian altitude, 

of the same denomination as the motions (a and d). 

In the foregoing analysis, it was assumed that the object was 

approaching the zenith of the observer. Now let us examine and 

analyze the motions by reference to the same diagram, when the 

object is receding from the zenith, d=9”; Q=1”.5 as before. 

Now suppose the (moon) object to enter on her track at o in 

33 
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the diagram, moving thence to T, she will, by the hypothesis, have 

an altitude equal to the meridian altitude, now at ¢, from which she 

is distant T™ ¢ (=6™) and is rising by her proper motion in alti- 

tude (~Q?#*); at 5™ she will have to rise 37”.5 by her proper 

motion in altitude, and from T she will have to rise 54” (= 6’ X 

1”.5) to her meridian altitude at ¢, the difference 54” —37”.5 = 

16”.5, but she has fallen by her motion 9”, and 16”.5—9= 

7”.5, or she will have risen 7”.5 in one minute above her me- 

ridian altitude at T or ¢ In like manner, at four minutes from 

¢ she will have risen from T 54” — 24” = 30” by her proper mo- 

tion in altitude, and in two minutes will have fallen by her motion 

in declination, now receding, 18”, the difference = 12” higher than 

the meridian altitude at T and ¢. 

Again, at 3" (the apex in this example), 54” — 13”.5= 40.5 

the quantity she has risen by her proper motion in altitude from 

T in 3 minutes, and she will in the same time have fallen by her 

motion in declination 3 X 9” = 27, the difference 40”.5 — 27” = 

13”.5, her excess of altitude above the meridian altitude at 3 minutes 

before her meridian passage (in this example the maximum excess). 

At 2™ from ¢, the point of meridian transit, she will have risen 

from T 54” — 6” = 48", and have fallen by her motion in declina- 

tion 4 X 9 = 36”, and 48” — 36” = 12”; so that at 2 minutes 

before her meridian passage, her altitude will be 12” higher than 

at the meridian. Again, at 1™ before meridian passage 54” — 1”.5 

= 52”.5 —45 =7".5, and at ¢ the meridian 54” — 0” — 54” =0, 

or the altitude at ¢ the meridian is equal to the altitude at T (6™) 

six minutes before she came to the meridian. In the first case 

of a motion in declination advancing to the zenith, she came to 

the meridian before she attained her greatest altitude (3") three 
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minutes ; and the excess of her greatest altitude above her me- 
ridian altitude was 13”.5, and she rose through the meridian. 

In this case of a receding motion in declination, she falls through 
the meridian, and comes to it after she has attained her greatest 
altitude ; in this case, also, the apicial excess of altitude (~r) is 13”.5. 

So that in all cases where the object has any motion in dec- 
lination, its greatest altitude is always higher than the meridian 
altitude, and the excess (~r) and the equation (= e) of the apex, 
are the same in quantity in both cases, and found by like process. 
And r is always — to the greatest altitude. But « is + to the 
time of meridian passage, when the motion in declination is to- 
wards the zenith, and — when receding. 

The foregoing development unfolds to us another very pretty 
and equally important practical principle. Whether the object by 
its change in declination move to or from the zenith, or the ze- 
nith move to or from the celestial object, the relative effect is the 
same, and the greatest altitude near the meridian would be in 
excess, or greater than the meridian altitude. 
Exampie.— A steamer going 13 knots, steering due south, or 

directly towards the moon, whose motion towards the zenith is 
17” per minute (a case that may well happen), the sum of these 
two motions would be 30”, and suppose her proper motion in al- 
titude, when motionless in declination, was 1”.5 in one minute from 
the meridian, then her equation of the apex would be 10” (=e 
= sa7;) and she would get her greatest altitude ten minutes after 
the calculated time of the moon’s transit, and the excess (ae= 
150° = 5 = F= 150" = 4 = MH 150”) of her greatest above 
her true meridian altitude would be (2.5) two minutes and a half. 

Had the steamer been steering north, and the moon’s motion 
in declination receding from the zenith, the effect would have been 
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similar, but she would have had the greatest altitude (10") ten 

minutes before she came to the meridian, but the excess of the 

greatest altitude would be — 2’.5 likewise. 

Observe that the zenith moves to or from the object only by 

a quantity equal to the difference of latitude made by her true 

course and distance, and that the easting or westing, viz. the 

longitude, must be disregarded altogether in this problem, so far 

as it has yet been considered in this paper. 

Circummeridian or Proximeridian Altitudes considered with Refer- 

ence to this Problem. 

It is evident, on mere inspection of the diagram, that the apex 

of the celestial object’s path is the point to which all altitudes 

taken near the meridian must be reduced. The calculation is 

equally simple from the apex and from the meridian, and the prop- 

er motion in altitude, a, is precisely the same in both cases, or 

differs by an insensible quantity only, but the times by whose 

squares this quantity is to be multiplied must be reckoned from 

the apex, not from the meridian. Thus, in the first example, a= 

1”.5; when on the meridian at 3™ from the apex, the correction 

for 3" would have been 13”.5 as before shown by the analysis. 

Of equal Altitudes of the same Object, when the Motion in Dec- 

lination is a constant Quantily, or may be so esteemed. 

Equal altitudes can be demonstrated to be equally distant in 

arc and time from the apex, when the motive forces are constant, 

and not from the meridian, except when there is no motion equiv- 



Captain Owen on Circummeridian Altitudes. 18] 

alent to a change of declination; therefore the equation of the 
apex (¢) is the only and a constant equation of equal altitudes by 
which the middle time between such equal altitudes is to be re- 
duced to the meridian, within certain limits from the meridian, 
depending on the minute changes of d, the motion in declination, 
and of minute changes in the velocity of the vessel in latitude. 

The effect of a motion in declination on the least altitudes at 
the lower transit, is manifest; the lower apex is as much below 

the meridian altitude there, as the greatest altitude exceeds the 
meridian altitude, at the upper transit. 

I will forbear, at this time, to draw all the practical consequences 

from the foregoing development of this problem, which are deriv- 
able from it, although they are numerous, and some, I think, im- 
portant. 
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IV. 

The Latitude of the Cambridge Observatory, in Massachusetts, 

determined, from Transits of Stars over the Prime Vertical observed 

during the Months of December, 1844, and January, 1845, by 

WILLIAM C. BOND, A. A.S., 
DIRECTOR OF THE CAMBRIDGE OBSERVATORY, 

MAJOR JAMES D. GRAHAM, A. A.S., 
OF THE UNITED STATES CORPS OF TOPOGRAPHICAL ENGINEERS, 

AND 

GEORGE P. BOND, 
OF THE SENIOR CLASS IN HARVARD UNIVERSITY. 

By BENJAMIN PEIRCE, A. A.S., 
PERKINS PROFESSOR OF ASTRONOMY AND MATHEMATICS IN HARVARD UNIVERSITY. 

Tue latitude of Harvard Hall in Cambridge was determined by 

Professor Williams, in the years 1782 and 1783. His observa- 

tions were made upon meridian altitudes of the sun, and of north 

and south stars, including the pole star, with a Sisson’s quadrant 
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of two and a half feet radius. They are published in the first 

volume of the Transactions of this Society, and agree together 

quite creditably to the observer. They give for the latitude of 

the observatory 42° 23’ 52” N. : 

Mr. Paine’s 584 observations of the latitude of Boston, made, 

in 1828 and 1829, with two of Ramsden’s sextants (the results 

of the two different instruments agreeing to the tenth of a second), 

and published in the first volume of the new series of the Trans- 

actions, give for the latitude of the Observatory * 42° 22’ 22”.3 N. 

Mr. Paine’s more recent observations of the latitude of Boston, 

made for the survey of the State and published in the Memoirs 

of the American Philosophical Society, give for the latitude of the 

Observatory * 42° 22’ 47.2 N. 

Mr. Paine’s observations of the latitude of the Unitarian Church 

in Old Cambridge give for the latitude of the Observatory * 42° 

22’ 46".7 N. 

The latitude resulting from the series of observations contained 

in this memoir is 42° 22’ 49” N. 

The agreement of the observations with each other, no one of 

which differs from the mean more than three seconds, shows that 

this latitude may be depended upon as accurate to about a sec- 

ond. Had simultaneous observations of the stars employed been 

made at Greenwich, or some other established observatory, the 

resulting latitude might have been depended upon to one half or 

one third of a second; and it is probable that, under favorable cir- 

cumstances, this system of observation will give differences of lati- 

* The differences of latitude necessary for these reductions were obtained 

from Mr. Charles O. Boutelle, who has made some careful trigonometrical 

observations of these differences of latitude, and has kindly communicated 

to the Observatory a copy of his results. 
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tude accurate to the tenth of a second, and thereby resolve some 

interesting inquiries in topography and geology. 

Great changes of temperature occurred in the course of the ob- 

servations, which materially affected the level, and thereby most 

seriously interfered with the efforts to attain accurate results. The 

observers were, moreover, wholly unused to this class of observa- 

tions, neither of them having before observed upon the prime 

vertical. 

DeEscRIPTION OF THE INSTRUMENTS. 

Chronometer. — The time was kept, throughout the observations, 

by a chronometer belonging to Major Graham, and numbered 2419. 

This watch had been proved, by previous use, to be of uncom- 

mon excellence. Its rate, determined by means of the meridian 

transit instrument, was small, and is shown in Table I. 

Transit Instrument.—The transit instrament, which was em- 

ployed in the observations upon the prime vertical, was made by 

Troughton and Simms, of London, and was kindly lent to the Ob- 

servatory, for this purpose, by Major Graham. It is of about four 

feet focal length, and three inches aperture, with very clear and 

distinct vision. It has seven vertical and three horizontal wires; 

the seven vertical wires are described in the observations as .4, B, 

C, D, E, F, G; the order in which they are lettered commences 

with the wire nearest to the illuminated end of the axis. The in- 

tervals between the wires were not known from any independent 

astronomical observations ; but this is unimportant, for a knowledge 

of them is not required in the methods of observation and re- 

duction here employed. These intervals have, however, been ap- 

proximately determined by terrestrial observations and the microm- 

eter; and a comparison of them with their values deduced from 

34 
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the transit observations, which is made in Table V., will serve to 

test the accuracy of the observations. 

The transit instrument has two very delicate levels, adapted to 

different temperatures, and each divided to seconds. 

The middle wire (D), was carefully adjusted by Mr. Bond pre- 

viously to the observations; and he could not detect any error of 

collimation, either at that time or at the close of the series. 

The telescope was mounted upon heavy stone piers, which rest- 

ed securely upon a stone foundation. 

Metnop or OBsERVATION. 

Each star was observed at its east and west transit over each 

wire of the telescope. The axis of the telescope was reversed 

every few days, which is indicated in the tabular account of the 

observations by the column which gives the position of the illu- 

minated axis as being north or south. 

The level was usually read before and after each observation, 

and was commonly reversed three or five times. About five min- 

utes were allowed, after each reversal, for the level to settle. 

Since each observation of the level often corresponded to two 

different observations of a star, it is convenient to print all the ob- 

servations of the level in the single Table III. 

The observations of the transits of the stars are given in Table IV. 

The time is that of the chronometer, No. 2419. 

Metuop or CompPurTatTION. 

Let DZD?’ be the arc of a great circle described by the axis 

of collimation of the telescope; P ZM the meridian perpendicular 

to DZD’; DMD’ the arc of a small circle described by the star. 

A and .f’ are the east and west points, at which the star makes 
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its transits over one of the wires, when this wire is north of the axis 

of collimation. But when the axis of the telescope is reversed, so 

as to bring this wire south of the axis of collimation, B and B’ are 

the points of east and west transit. 

Let 
h,=APZ=3 (APM) 

= } the sidereal interval between the times of east and west transit, 
when the wire is north of the axis of collimation. 

h, = BP Z = 3 the sidereal interval, when the wire is south of the axis 
of collimation. 

ASA is the arc of a great circle joining 4 and 7%. 

BS’ B’ is the arc of a great circle joining B and B’. 

Each of these circles is perpendicular to P Z.M. 

Let D = the star’s declination. 

L,,= the declination of the point S. 
L, = the declination of the point S’. 

The right triangles PS and BPS give the following formule 

for determining Z,, and L,: — 
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tan. L, = tan. D sec. h,, 

tan. L, = tan. D sec. h,; 

or, when the star passes near the zenith, as it always should do in 

these observations, these equations give 

tan. D 
cos, h, = 

tan. L,’ 

1 — cos. h, __ tan. fT, — tan. D 

1+ cos.h, tan. L,-+ tan. D’ 

sin. (L,, — D) 
tani h,= sin. (L, + Dy’ 

sin. (L, — D) = tan.? $h,. sin. (L, + D), 

and, in the same way, 

sin. (LZ, — D) = tan.? $h,. sin. (L,-+ D); 

and these two formulas are, in this case, to be preferred in com- 

puting the values of Z, and LZ, When the star passes very near 

the zenith, they are reduced to 

L, — D = +hi sin. 1” sin. (L,+ D) 
L, — D= th? sin. 1” sin. (ZL, + D). 

In order to determine the declination of the point Z, which will 

be denoted by J, let 

oi = the distance of the wire from the axis of collimation ; produce ZP to 
the horizon at H, so that ZH may be a quadrant. The right triangles H.2S 
and P.1S give, by Bowditch’s rules for the solution of oblique spherical 
triangles, cos. HA cos. HS 

cos. 4P~ cos. PS’ 

cos. (90° — di) __ cos. (90° — L, + L) 
or 

cos. (90°— D)~ ~— cos. (90° — L,) ” 

sin. dt sin. (Z,— L) 
2 Sine) sin. L,, : 

In the same way, the right triangles HBS’ and P BS’ give 

sin. d¢__ sin. (Z—L,) , 

sin. D™ einem 

sin. (Z,—L) _ sin. (L— L,) 
hence sin. L, = sin. L, 

> 



Bond, Graham, and Peirce, on the Latitude of Cambridge. 189 

sin. (Z, — L) sin. D, . 

and (hi) an D, 
sin. (Z, — L) —sin. (L—L,) © sin. L, — sin. L, 

sin. (LZ, — L) + sin. (LZ — Z,) ~ sin. L, + sin. L, 

tan. [3 (Z, + L,) —L] _ tan. 4 (L, — L,) 
tan.3(L,—L,) ~ tan. 4 (L,+ L,)’ 

and tan. [3 (L, + L,) — LZ] = tan? 3 (L,— L,) cot. 3 (Z, + L,). 

But L,, differs very little from Z,; and ZL is so near a mean be- 

tween L,, and L,, that it may be substituted for this mean, in the 

whence 

or 

second member of this equation; whence 

3 (L, + L,) —L = 3 (L,—L,)? sin. 1” cot. L, 
or L=3(L,+4 £,) —34(L,—L,) sin. 1” cot. L. 

The term + (Z,,— L,) sin. 1” cot. LZ, which may be denoted by 
dL, is then a small correction to be subtracted from the mean of 

the declinations of S and S’, in order to obtain that of Z. It 

needs to be computed but once for each wire and star; for no 
changes in the place of the star and no errors of observation can 
perceptibly affect its value. The same remark is applicable with 
regard to the values of L,—Z and L—L,, that they need to 

be determined only once, and their values are given by the formule, 

Big ei (Tey tlh A ae, 

L—UL,=3(L,—L,)—61L; 
and they have been determined for each of the stars, except « 
Lyre, by the mean of all the observations in which both the east 
and west transits of the star have been observed. The determination 
of these values is given in Table VI. The letters n and s, which 
are annexed in this table to LZ, denote the direction of the illu- 

minated axis of the telescope, and their use differs, therefore, slight- 

ly from that of this explanation. 

A different method of computation, and one which is more rapid 
in practice, has been applied to the reduction of the observations 

of « Lyre. 
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The triangles 4P H and BPH give 

sin. dt = sin. D cos. L — cos. D sin. L cos. h, 

= — sin. D cos. L + cos. Dain. L cos. h, 5 

whence 
tan. D cot. L = i (cos, h, + cos. h,). 

But the right triangle P D Z gives, by putting 

is ID IP YZ, 
eos: h = tan. D cot. L. 

Hence 
cos. h = 4 (cos. h,, + cos. h,) 

= cos. 3 (h, +h,) cos. 3 (h, — h,}- 

cos. hk 

cos..3 (h, + h,) 

1—cos.4(h,—h,) cos. 3 (h, + h,) — cos. h 

1+ cos. 4 (h,—h,) ~ cos. 4 (h, + h,) + cos. h 

tan.? } (h, —h,) = tan. } [h — 3 (h, +h,)] tan. 4 [h + 3 (h, + h,)]. 

But h, —h, is very small, and A differs very little from 2 (h, +h.) 

whence 

cos. } (h, —h,) = 

h—4(h, +h.) = # (hk, —f,)? tan. 1’ cot. hk 5 

and the second member of this equation, which may be denoted 

by oh, is a correction which must be added to } (h, +h,) to ob- 

tain h. And in the same way, the corrections for reducing h,, and 

h, to h are obtained by the following formule : — 

h, —h= 4 (hk, —h,) — oh, 
hk —h, =} (h,—Ah,) + 5h. 

These corrections need be computed but once; and the compu- 

tation of them for « Lyra, from the mean of all the observations on 

those days on which the east and west transits were both observed, 

is contained in Table VII. The corrections of A for changes in 

the declination of the point Z, that is, for changes in the level, are 

obtained from the differential of the above value of cos. h, which is, 

if Dh and DL denote these corresponding changes, 

tan. D 
= DL. 

sin.” L 
sin. hh. Dh = 
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This equation, divided by the value of cos. h, becomes 

DL 2DL 
= = or ? 

sin. L.cos. LZ sin.2L 
tan.h. Dh — 

and will also answer well enough, for a star so high as @ Lyre, 

in computing the change of h, corresponding to a change — D L of 

the declination. 

When the value of A is found, that of L is readily determined 

by the formula 

sin. (LZ — D) — tan” shsin. (L-4- D), 

which it will be convenient to compute for a mean value of h, and 

determine the corrections of Z for another value of h, by the pre- 

ceding formule between DZ and Df, in which sin. 2 LZ and tan. h 

may be regarded as constant. 

This method of reduction, although exceedingly expeditious, 

cannot be applied to those stars which pass very near the zenith, 

because the observation of the time of transit of such a star over 

one of the wires is much more uncertain when the wire is south 

of the axis of collimation, than when it is north; that is, the value 

of h, is less accurate than that of h,. The values of h, therefore, 

and those of LZ, computed from h,, will be less accurate than those 

computed from h,, although the contrary should be the case; for it is 

obvious that the southern observations ought to have rather the ad- 

vantage over the northern ones in the determination of the latitude. 

The observer will find, in fact, that if he undertake to reduce, by this 

method, his observations of a star which passes so near the zenith 

as not to make a transit over his most southern wires, which is the 

case with « Urs Majoris and 8 Canum Venaticorum in this series, 

he will obtain most unsatisfactory results. 

The value of L is, finally, the latitude of the place of observation, 

if the telescope is exactly in the prime vertical. But if the plane 
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of the telescope makes a small angle a, with the prime vertical, so 

that the zenith is at Z’, instead of Z; and if Dh denotes the hour 

angle of P Z, while LZ, denotes the latitude; L, may be obtained 

from L by the solution of the right triangle Z PZ’, or by the formula 

L, = L— (35 Dh) sin. 1” sin. 2 L. 

The value of Dh may be determined from the transits of low 

stars, and is the difference between the times of transit of one of 

these stars over the true prime vertical and over the axis of colli- 

mation of the telescope. ‘This value, as also that of a and of L 

— L,, is computed in Table IX. The value of a is derived from 

the formula 
a = 15 Dh sin. L. 

The places of the stars were not taken from any of the published 

tables, but from all the observations which have been published 

at Greenwich, Edinburgh, and Cambridge, within the last ten 

years. The declinations are given in Table II, for the purpose of 

future revision. The values of Z given by the different stars, 

with the means, are contained in Tables VIII. and X. 

After this memoir was presented to the Academy, a note was re- 

ceived, through the kind attentions of Captain Beaufort, R. N., from 

the astronomer royal, Mr. Airy, in which he has liberally commu- 

nicated the results of all the Greenwich observations upon the 

stars here observed, to the end of the year 1844. These obser- 

vations induce me to increase the declinations, given in Table IL., 

of a Lyre, by 0.10; of y' Andromede, by —0”.01; of uw Urse 

Majoris, by — 0”.14; and of 8 Canum Venaticorum, by 0”.18. 

These corrections are incorporated into the results of Table X. 
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TABLE I. 

Time and Rate of Chronometer No. 2419. 

Date. Sid. Time. Chronometer slow. Rate during interval. 

h. m. m. s. 

1844, Hes. ne 5 20 1 pte 052 

« 30) 0 30 1 4683 — 0.86 
« 94 2 00 1 48.74 ae ee f 
« 95) 2 15 1 | 49.55 race 
« 96, 2 45 1 47.78 aia 
Ge Bie). 0 30 1 48.13 _O71 

1845. Jan, 92, Seb en i(0) ae i 
Mean rate = — 0.48 

TABLE II. 

Declinations of the Stars, computed from the Greenwich, Edinburgh, 

and Cambridge Observations. 

Mean Declination, Apparent Declination, for 
Name of Star. | 

i for Jan. 1, 1845. Dec. 15. Dec. 20. Dec. 25. Dec. 30. Jan, 4. 

a Lyre 38 38 33.54 | 42:34 | 40.87 | 39.36 | 37-83 | 36.28 
8 Persei 40 21 15.27 | 24.97 | 25.43 | 25.83 | 26.15 | 26.41 
y' Andromedez 41 34 58.71 | 72.92 | 73.25 | 73.48 | 73.63 | 73.69 
uw Urse Majoris 42 16 36.51 | 17.67 | 17.18 | 16.86 | 16.64 | 16.57 

| 8 Canum Venaticorum) 42 11 61.70 | 44.22 | 43.14 | 42.18 | 41.33 | 40.64 

TABLE III. 

Observations of the Level. 

In the column of Observers, B! denotes W. C. Bond. 

Beye << (GE Bond:* 

G “ Major Graham. 

Ob- Cross Nortk caeaee Ob- TOSS- io en i 
eer Date. et NERS! Mean. se st hs ae og Date. le Ne ies: Mean. | nine Nan cee) 

mM u " " | Mean. ! Mm " " Mean. 
N.| 93.0/ 93.0) 0.00 _] 00 | ; te 92.0} 93.0} 0.50 0.00 
S. | 91.0] 95.0|—2.00 an B' | Dec. 12 3 |g 8-| 92.0] 93.0] 0.50 dirs 

Bi lDec. 12 fi|2 N-| 94-0] 93.0] 0.502|__1 5 \'_y"og ° AN. 95.0) 93.0} 1.002|_go5¢|—— 
“Te 1/5 s. | 90.0/ 96.0 3.004 sal) | LS.| 92.0] 95.0)—1.50 ¢ |—U'* 

N.| 94.0] 93.0] 0502) 99 | 
Ls. | 91.0] 96.0|—2.50 ¢ |—!-00 j | 

* T cannot refrain from thanking Mr. G. P. Bond for his valuable assistance in the reduction of 

It is due to him, also, to call attention to the fact, that all the observations upon 

Babe 

the observations. 

8 Canum Venaticorum were made by him, and that this star was his own selection. ~ 

35 
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Ob- 
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Bi 
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B? 

BI 

B? 

B2 

BR? 

B2 

B 

B? 

Bi 

RB? 

BR? 

B2 
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TABLE III.— Continvep. 

Date. 

d. 
Dec. 12 4 

12 43 

12 114 

14 13 

16 14 

16 13 

16 3 

16 43 

17 104 
ms tome a, ee ee TN eae = er Sr) 

ons 
Be é i 

100.0 

PAZRANARANANAZNA NAZWZNANARANANANAADANAN NA KANANANANANs NANAZnAny 

N. 

94.0 
94.0 

94.0 
95.0 
95.0 
96.0) § 
98.0 

89.0 
88.0 
90.0 
88.0) 
87.6 
87.0 
88.0) 
87.0 
910 
86.0 
91.0 
86.0) 

90.0) 
90.0 

91.3 
90.7 
91.7) 
90.0 
91.7 
90 0} § 
91.0 
92.0 
90.0) ¢ 
92.5 
91.8} § 
90.5] § 

91.0) § 
91.0} 9 
92.0 
91.0) ¢ 

92.0) § 
91.0) § 
94.5, 
94.3) § 
94.0) 94 
94.0 

95.0) 
93.0] OF 
95 0} 9¢ 
93.0} 95. 
94.0) 

94 5 

967 
95.0) 
96.0) 
95.0, 
96.) 
94.7 
95 0 
99.8 

94.0) 
94.5, 
94.0) 
95.8 
95.0 
96 0} 

95.0 
96.0) 

100.0 
96.4) 

North end of axis 
Mean. too high. 

“ ] 

0.60 
0.00 0.00 

“1304 0 
0.00 
0.00 0.00 

mae —1.00 

onl 1.75 

a) 2.00 
0.50 se ee 
1.00 : 
0.005] 959 

10 x; 

et 1.75 

00 §} 150 
0.50 
0.005) 925 

1.15 nee coe) 
1.35 [ 

—050 0.42 
1.35 Minion» (ROSY) 

ae 
ates tho.g2 

Bile 
525 $)—012 
—0.50 
—1.50 ¢ at 
—0.50 
—1.75 §| 112 

0.00 
0.00 5| 9:00 

ese 
1.25 

—1.00 at 

1.00 
—1.00¢| 9-0 

0.00 

0.00 0.00 

peek 07 
0.50 050 0.00 ( 
050 i 

ai 65 —0.07 ) 

Tepe odo 

Ob- 
sery- Date. 
er. 

dh. 
B? |Dec.17 103 

B} 18 14 

B! 18 13 

B| 18 3 

Bl 18 163 

BI 18 203 

| 
'B?| 20 13 
| 
i} 

Bt] 20 13 

Be] 20 33 

Be] 20 44 

| Be | 20 168 

G 23 16§ 

oT TO oO HO Oa HAM Ot 

(oo) | 88.0 B85 —0.25 

N. s. Mean. Nome axis 

" " Mean. 
N,}100.5 On y ‘5 0.10 

S.| 97.0102. 0} — 15509 | 1 
N.|100.0| 98.5) ‘i 75 ” 
8. | 96.5]102.0 2.75 §| 1-00 | —0.65 
N.| 99.5] 99.51 0.00 3 , 
s.| 97.6/101.0| 1.70 5 | —2-8J 

N_| 96.0] 97.0, —0.50 4 
S.| 966] 96.5) 0.00 mm) 
N.| 96.0] 97.0) —0 50 
s.| 965] 97.0 —0.95 ¢| —0-37 +| 0.22 
N.| 97.0) 98.0 —0.502| goo} 
S.| 98.0) 97. 0} 050 ae 
N.| 97.3] 98.0) —0.35 
s.| 98.0] 97.3, 0.35 ie 
N.| 97.3} 98.0! —0.35 + 

s.| 98.0] 98.0) 0.00 §| 2-27 ¢| —0.07 
N.| 97.5] 93.0) —0.25 
s.| 98:3! 98.0) To ae) 
N.| 97.0]100.5 ue 
8.| 99.3| 98.3, 0.50 ¢| 2-6? 
N.| 97.0/101.0' —2.0 3 
s.| 99.0! 99.0 0.00 pees —0.85 
N.| 973/101 0 — 
S| 99.3 aa a oO i’ Mes 
N.| 950! 95.0; 0.00 = 
Shae dleieuiaion “a 
N.| 95.0/ 950) 0.0 a” 
s | 93.5] 96.5] —1.5 oie —0.58 
N.| 95.0] 95.0! 0.00 
s.| 940) 96.0] 1.00 5 | ~9-°8J 
N.| 95.0] 96.0) —0.5 s 
S.| 95.0! 97.0] 1.00 § | —°72| aan 
N.| 95.0} 96.0, 0.502} pox (| 
S.| 94.5} oa a .00 4 

N.| 93.5) 96.0) —1.25 c 
s.| 96.1] 938| 1.156) 2-8 one 
N:| 935) 9701.75.71! 99,6) a 
S.| 97.0) 94.4) 1.30 aap) 
N| 94.8 98.0) —1.60 =a 
S,|.984) 95,01 1.55.45 0-07 || aeue 
S.| 97.8} 96.5) 0.65 ae, 
N.| 96.0/101.0|2.505|—°? | 
S.| 998] 98.0 0.902) _g75¢)— 
N.| 96.2 101.0 ~ oat ae 
N.| 96.0 103.0 —350 =, 
S./100.0160.0 0.005142) 131 
N.| 97.5/103.0 Lo ett aa 
S./101.5) Bs 1.00 eed 2) 
N.| 97.2 105.0 —3.90 2 
S.1101.0:101.0 0.00 § | 2-22 1.85 
N. SER pa eens 4 is 
S. 101.0 1010 2 

N.| 90.4 86.4, 200 
S.) 87.5, 89.5, —1.00 § | Datel 
N. 90.0 872 1.40 =) 
S.| 875) 899) —0.85 6] 227 1 0.41 
N, 89.4) 87.0, 1.20 0.47 J 
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TABLE III]. — Conrinuep. 

Ob- Cross- | i North end of axis serv Date al. N. | S Mean ee gaa Date. af N. S. Mean. 00 high. 

- = "I D " u Mean. || shol ef31)—140 " Mean. 

a, 1{8"| sas] soal—or0¢) 2072] esl ate [S| so] s27)330h| 129 lbs 9 ‘ . . es em A | r 2 we . we = r 

G |Dec.23 204 ie 85.3] 85.0 woe RSS 0.03) B? |Dec Des 815 87.9 =e eo 

id Wiel alm de S.| 89.4) 842) 2602| gos | gos 
N.| 87.0] 80.) 1.003] 4 99 BY} 30 104/) | 5.9) sodl—oi0y| °- ne ‘| gy'0l 87, 9 83.1] 3.90 | ses-2inae, ee Oe GeO ea 0.07|| Be} 30 113 ss aa bee een 0.15 | 0.15 

S"| sail 873) 06 5 0.15 S. | 86.0) 88.5|—1.95 Ls.| s84| 87.9 060 (S-| 86.0) 88. eat ne 
(N.| 87.6] 89.2 =e 045) pe} 99 r2y|4 8] 906 840) 330 waa 
| N.| sro) 8751 0.35 | N.| 896 649, 2354) 52 -a| J N.| 87.0] 87.5|—0.252| _ i .| 89.6, 84.9] 2.3% me Wret-169 { 8. | 86.5] 87 0|—0 05 § be ae lepe'h | bens SN coe am 354 0.12 | 0.12 | N.| 86.1) 86.3 nas 020] N.| 89.7, 84.6] 2.55 
LS. | 85.4) 86.0/ —0.3¢ Apert 

0.90 og) es eae is 832) 887 375} Be al Ges (a'| s33) eae 30% Gis S.| 84.7, 90.0] 2.65 Ge] eb. 2S: gbee Bee) SK 0.15 N.| 90.0 850/205 ¢| 020 N.| 84.3) 83.0 oy Ae as 110 [4 N-| 90.0 $5.0) | 2.25 been 
Ls. | 83.2] 83.5|—0.15 S.| 84.6 903 eu aes 

("| S36] 843] —o5 ¢| 9-12) bS.| 83.0 94:3) 5.65 : |N.| e50l 833 08s | (N.| 596 s80| 0.80 ¢|—242) Gi] 2 4g4 oh) esol esol 08 0.22 >| 0.22 N.| 90.0, 885] 0.75 Viera S.| 83.0) 83.4] 0 40 > an : use ler 
| N.| 83.8] 820] 0.90 | = 3/4 s.| 83.6, 95.4] 5.90 
LS'| 825] 83.00.25 ¢| 992J [s 210) 8.4) 0804! 960) 

' S. | 84.8) 96.4] —5.80 : 
ry = 

DW) i s 

(3:| 26.3) 60.5] 2003) 977 [ S] $5.0 1020] 8.50 $| 979) |'N.| 820| 74.3) | 3.85 | | N.| 96.0] 920] 2002) ,o-/| ... G 26 2 a Seah Bret a 0.87|) B 1 2044 s.) 84.0) 1020| —4 a0 § = 1.12 

UF) E383) ou Cee ae S. Ro) =| —« 
(N.} 91.0 a eng —2.75) 

iB 7 96.0) —2.00 4 (N.|103.5]103.7 egy = 1s | 920] © 
|S. }102.4}105 5 ur pod Ue B Te { PE att aoe 300% _o75 4 —2.75 

92 N./102 5} 104.9) —0. +} 92.0) 90.0) —2 
Be) eats ee 106 9| 1.65 ¢|—2-17 + —0.99 | N.| 91.0] 98.0] —3.50 975 | 

| N.|104.5]105.2| 0.35 | LS. | 92.0] 96.0] —2.00 | S:|10321t0¢-4| —1 60 ¢|—0.97J N.| 93.0] 98.0] 250 US. |103.2)106.4] —1 13} (x oul ee Aa —3.12) 
N.|103 5]103.8] 0.152] _4 gs | S-] 91.5} 99.0] —3. 

=| 8. |101.5]107.8| —3.15 § | —}- Ab N.| 92.0] 98.0 oy Bitig Wena Ba) ae ral! 8 105.8)105.6| 0.10 a 58) B 13 1s. 92.0} 98.0] —3.00 f LS. |103 2/109.5] —3.15 § | —1 9? N.| 92.0] 98.0 aut 3.00 
(N.|1025/105.5 me bi (s.| 92.0} 98.0) —3.00 
| S. |103.0|104.0] —0.50 : 7a geal sale’ 54 

9 tc3|} N.}102.0)105.0] —1.50 -| 66.3) 77.3) —9.5 } 4.90 BY} 28-168) 5 /102.0/105.0 7130¢ rt tale glee 5 94/4 S:| 63:7] 74.5] 2:90 ae | N.|102.0/105.0/ —150 | 5 98! 8 | 68.8] 74.3/ 2.85 2 LS foaslioas | —1.95 J LN.| 66.8] 77.3) 5.95 §| 4-95 LS. |102.5]104.5] —1.00 LN. G66) 22 |— 9 

fa | or slnoee 35 }|—142 [s. 69.9| 73.81 —1.95 ¢| 422) S. | 97 5/102.5) —2. ‘ Ne .0) —1.5 1} 98 gogld S- ae —1,32 + fe | Bi] 28 208i N'| 99.5) 995 om pate = 5 1og|g N-| 96:5) 77 =so04 Patel ease | Ls. | 96.5]101.5| —2'50 | $.| 20.3) 74.3) —2.00 
| ¢ 55 UN 670] out 753 ¢ | —4.00 J (ail eemeetd 150 ¢ — O70 ; N.| 675] 87.2|—7.85 a | IN| ovsl ebal one | = 5 1g is. 78.0| 77.0 O50 ae league Be 211K S| 950] 98.0 1.50 ¢| 037 +] —0.44 ee 5 124|§ N-| 680] 872|-9.602| 455 |_ yo. | N.| 98.0] 95.0 ea 025 | 41) S | 78.0] 7.0 0.50 LS. | 94.0] 98.0] —2.00 bs S.| 80.0 ey bee 

: Be Bensgly y |) Go| oe —4.85 N.| 83.2] 88.7] 9.75 E S.| 81.0] 79.0 1.04 4 BF] ie 30 94] 5 S| asl eee 3504 Lied N.| 69.01 90.6|--10.80 § | —4-99 
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TABLE IV. 

Observations of the Transits of Stars for determining the Latitude. 

Ob: Ill. end - Time of transit over Wire. Error of Lev-| 5 3 

“Star. rei lpia hel fait im B. C. D. E. F. i) ee Th. 
a am (es sl iz hoe wie Meee. es. im eon lms we: ies. (mus, fe Sy 

» Lyre B2 | Dec. 15 N. W. |20 25 14.2 0.25 rs) 
‘ B} 16| Ss E. {16 38 11.0 |37 3.0) 85 55.2/34 47.3/33 40.2| 32 32.5 —0,02 2 
“ B! 16] S. | W. ]20 21 49.7 22 58.8) 24 6.8125 14.0|26 21.3| 27 27.7/28 33.2) —0.02 
“ B 19} N. | E. {LG 31 24.2 |32 30.0| 33 36.0) 34 43.1| 35 50.8136 58.8138 7.8] —058 | 27 
“« B 19] N. | W. {20 28 29.2 |27 23.0) 26 172/25 10.5/24 28/22 55.0121 46.3] —0.75 
‘“ Be 20] S. | E. 16 38 56/36 570/35 48.8/34 41.4] 33 34.2/ 32 28.0/31 229) —1.85 8 
“ G 23) S. | E. |16 88 5.8 /36 57.2) 35 49.0] 34 42.0/33 34.5] 32 28.9/31 22.5 041 
“ G 23) S. |W, /20 21 45.0 /22 54.0/24 1.5/25 9.0/26 16.2] 27 22.5]28 28.1] —0.02 
& G 24) N. | E, |16 31 22.0 |32 28.4] 33 34.5] 34 40.9]35 48.7|36 56.8/38 5.4] —0.30 
ts B 29) N. | E. |16 31 22.3 |32 28.5) 33 34.3] 34 41.2|35 47.1|36 55.29/37 5.5) —1.25 | 10 
&“ BI 29] N. | W. [20 28 28.3 |27 22.5] 26 18.4 24 2.0 —1.32 
“ B'} Jan.2] §. | E. [20 21 44.3/22 540/94 1.2/95 8.41/16 15.2|27 21.3 —1.12 | 21 

8 Persei. B?| Dec. 14] N. | E. | 1 26 35.0 /28 3.0) 29 31.0/31 1.2] 32 33.2|34 6.8135 42.4 1.87 
“« B 14] N. | W.| 4 26 23.2124 55.6) 23 26.9] 21 57.0] 20 24.7|18 51.5|17 16.2 1.62 
“ B 16] S. | E. | 1 35 41.2/34 5.3) 32 31.6/31 0.0|29 29.5/28 0.5/26 33.9 0.79 
“ B? 16] S. | W.| 4 17 17.3 |18 52.8) 20 25.8}21 57.0} 23 28.0 | 24 57.2)26 25.0] —1.06 
“ B? 17| S. | E. | 1 35 40.5 |34 4.7) 32 32.5/31 0.0|29 29.2}28 1.0)26 333 0.03 
& B 18] N. | E. | 1 26 33.0|28 0.5) 29 29.0/30 58.2] 32 30.0|34 5.0/35 40.0] —014 
« B? 20/ N. | E. | 1 26 30.7 |27 58.7) 29 26.8) 30 57.0/ 32 29.0}34 25/35 38.0] —0.10 
a“ B? 20) N. | W.] 4 26 20.0 |24 52.2] 93 23.7/21 53.2] 20 21.5]18 48.0]17 13.0] —1.31 
“ G Pei en panel dota let 32 27.3] 30 55.0] 29 25.0| 27 56.5/26 29.0 
“ G 24] S. | E. | 1 35 35.6|34 0.0) 32 27.0] 30 55.3] 29 24.3] 27 56.0/26 28.3 0.07 | 30 
“ G 25] N. | E. | 1 26 29.0 |27 57.0) 29 25 0) 30 555] 32 27.8/34 1.5/35 36.5 0.15 | 37 
&“ G 25) N.- | W.| 4 26 17.8 |24 49.5] 23 21.4] 21 508/20 19.0] 18 455|17 10.0 0.22 
“ G 26| S. | E. | 1 35 36.5 |34 0.5] 32 27.5/30 55.6|29 24.5] 27 56.5)26 28.5 0.87 
« G 26|/ S. |W.] 4 17 11.0 /18 46.0) 20 19.6) 21 510 087 |41 

yl Andromede. | B! 12 Ny Es 110 56 37.3/58 58.9/61 28.0}64 4.0|66 49.6] —1.08 | 20 
“ B 12] N. | W.| 253 28.8 /51 16.7/49 0.7/46 38.5/44 85] 41 33.2/38 48.0) —0.12 
“ B! AYA |e 10) 58 58.0] 61 26.8) 64 3.7/66 47.6 1.87 |30 
‘“ BI 14] N. | W.| 2.53 26.6 [51 13.8] 48 58.2| 46 37.0} 44 6.7] 41 305/38 46.5 0.37 
& B 16{ S. |! EB. | 0 66 47.0/64 0.9/61 25.0/58 55.9/ 56 34.4|54 17.7/52 63 1.02 | 23 
« B} 16; S. | W.| 2 38 47.51/41 33.6) 44 8.4]46 37.0|/49 0.0/51 16.953 279] —0.06 
“ B? 17| S. | EB. | 0 66 45.5 63 59.5] 61 24.7/58 55.7|56 33.4|54 17.4/52 6.1 0.03 | 19 
«“ B} 17| S. | W.| 2 38 47.241 33.3] 44 9.0] 46 37.0|/49 07/51 17.0|53 27.0 037 4 
“ B! 18] N. | E. | 052 5.2|54 172/56 33.4/58 54.2|G61 25.0|64 0.0/66 44.3) —0.14 | 15 
“ B! 18| N. | W.| 253 25.3 |51 125] 48 56.0] 46 34.0|44 7.0|41 30.2/38 44.3) —0.46 | 
“ B? 20; N. | E. | 052 3.0 [54 15.0/56 31.3/58 53.0|61 22.8] 63 58.8/66 43.0] —0.10 | 19 
“ B? 20) N. | W.| 253 22.3 |51 11.0] 48 54.8) 46 33.0|44 3.3] 41 27.7/38 43.0] —0.45 | 
“ G 24! S. | EB. | 0 66 40.8 |63 55.7| 61 19.0) 58 51.0/56 28.5|54 12.2/52 0.0 0.07 | 
“ G 25| N. | EB. | 052 1.0 (54 13.5]/56 29.7|58 50.9|61 21.5] 63 57.0/66 42.0 0.15 
“ G 25) N. | W.| 2.53 20.5 (51 8.0| 48 52.5) 46 30.0) 44 0.8|41 24.2 0.22 
& G 26} S. | E. | 0 66 41.0 |63 55 0/61 20.6]58 51.7|56 29.4/54 12.7/52 25 0.87 | 45 
“ G 26; S. | W.| 2 38 40.5 |41 26.7| 44 1.5] 46 30.7/48 532/51 9.5/53 20.7 0.87 | 42 
& Bi | Jan. 2) S. | E. | 0 66 35.5 63 50.0) 61 15.2) 58 46.056 228/54 72/51 56.0) —275 | 15 
“ BI 2) S. | W.| 2 38 41.8 41 27.2143 2.5] 46 30.2|48 53.4/51 9.8/53 205} —3.04 

« Urse Majoris.| B' | Dec. 12) N. | E. | 9 51 25.0 —1.00 
& B? hep ll Sorel Tale eS) 51 23.0|45 395] 40 59.5/36 59.5) —040 | 20 
“ B 17| S. | W./10 31 27.5| 37 11.0) 41 49.545 525) —052 | 
« B: 28| N. | E. | 9 45 42.3] 51 23.0|59 37.5 ==0199) 5) 2 
“ B2 98) N. | W./10 45 50.0 [41 45.5 31 27.0|23 85 —0.59 | 
“ B2 29; Ss. | B./9 59 26.5} 51 17.6| 45 34.2| 40 56.0 —044 |19 
“ B 29) S. | W. |10 23 16.2] 31 26.0|37 8.7 —0.44 | 
& B? 30] N. | E.| 9 41 0.5] 45 38.7/ 51 23.5/59 40.5 0.60 | 32 
&“ B? 30} N. | W.|10 45 45.5 /41 42.5|37 2.5/31 20.0/23 1.0 0.55 
“ B? |" ‘Janel; S. - |r, 9 59 26.5) 51 15.5| 45 32.5] 40 53.0 —1.40 | 20 
“ B?} S. | W. |10 23 10.0) 31 22.5|37 6.0 —1.40 | 
“ B2 Flieatsivwed Oey ie) 59 22.5151 13.0| 45 29.7| 40 50.5/36 48.5] —4.12 | 24 
& B2 5) Ss. | W.|10 31 25.3137 8.541 47.5/45 49.5) —4.12 

8 Canum ve-? | B2 | Dec, 28] N. | E. |11 46 22.0 53 56.5] 58 33.5|64 10.5/72 6.0 —0.99 
ae e es 2,38 28| N. | W. |12 62 55.5 /59 20.0 50 450/45 6.4 —1.58 

« Be 30| N. | E. |11 46 22.3 |49 58.5] 35 58.5/58 33.0] 64 12.8/72 8.0 0.46 
&“ B2 30| N. | W. |12 62 52.5 [59 15.5]55 16.5/50 41.0/45 15/37 5.0 0.45 
“« B? | Jan. 5| S. | E. Il 71 49.0] 64 0.5/58 25.0|53 48.5|49 490/46 14.0] —4.36 

B 5! Ss. | w.li2 37 24.5] 45 9.5150 47.0/55 23.0|59 23.262 57.0] —4.70 
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TABLE V. 

Computation of the Intervals of the Wires. 
1. From Observations of « Lyre. 

Ouran: Date ies Transit. = ety of aot between aS D es = 

7 a s. s. 8s. s. 8. s. B} Dec. 16 S. E. 203.7 135.7 67.9 67.1 134.8 
B} 16 Ss. W. 204.3 135.2 67.2 67.3 133.7 199 2 
B 20 Ss. E. 204.2 135.6 67.4 67.2 133.4 199.2 
G 23 8. E. 203.8 Tab2 67.0 67.5 133.8 199.5 
G 23 s. Ww. 204.0 135.0 67.5 67.2 133.5 199.1 
B! | Jan. 2 Ss. E. 2041 | 134.4 67.2 66.8 132.9 

Mean S.- | _ 204.02 | 135.18 | 67.37 | 67.18 | 133.68 | 199.25 
B' | Dee. 19 N. E 198.9 133.1 67.1 67.7 135.7 204.7 
B 19 N. Ww. 198 7 132.5 66.7 67.7 135 5 204.2 
G 24 N. E. 198.9 132.5 66.4 67.8 135.9 204.5 
BI 29 N. be Bes 198.9 132.7 66.9 65.9 134.0 204.3 

Mean N. 198.85 132.70 66.78 67.18 135.18 204.42 

2. From Observations of 8 Persei. 

B? Dec. 16 Ss. E. 281.2 185.3 91.6 90.5 179.5 266.1 
B? 16 s. W. 279.7 184 2 91.2 91.0 180.2 268.0 
B? 17 Ss. E. 280.5 184.7 925 90.8 179.0 266.7 
G 23 8. E. 92.3 90.0 178.5 266.0 
G 24 s. E. 280.3 184.7 91.7 91.0 179.3 267.0 
G 26 s. E. 280.9 184.9 91.9 91.1 179.1 267.1 
G 26 Ss. W. 2800 185.0 91.4 

Mean Ss. | 238043 154.80 91.80 90.73 179.27 266.82 
2 | Dee. 14 N. E. 266.2 178.2 90.2 92.0 185.6 231.2 

B? 14 N. Ww. 266 2 178.6 89.9 92.3 185.5 280.8 
Bi 18 N. E. 265.2 177.7 89.2 91.8 186.8 281.8 
B? 20 N. E. 266.3 178.3 90.2 92.0 185.5 281.0 
B? 20 N. Ww. 266.8 179.0 905 917 185.2 280.2 
G 25 N. E. 266.5 178.5 90.5 92.3 186.0 281.0 
G 25 N. Ww. 267.0 178.7 90.6 91.8 125.3 280.8 

Mean N, | 266.31 178.43 | 90.16 91.99 185.70 280.97 

3, From Observations of y1 Andromeda. 
Bi Dec. 16 Ss. E. 471.1 305.0 149.1 141.5 278.2 409.6 
B! 16 Ss. W. 469.5 303.4 148.6 143.0 279.9 4109 
Lb? 17 Ss. E. 469.8 303.8 149.0 - 1423 278.3 409.6 
B 17 Ss. Ww. 4698 303.7 148.0 143.7 280.0 410.0 
G 24 Ss. E. 469.8 304.7 148.0 142.5 278.8 411.0 
G 26 Ss. E. 469.3 303.3 148.9 142.3 279.0 409.2 
G 26 Ss. W. 470.0 304.0 149.2 142.5 273.8 410.0 
BI Jan. 2 s. E. 469.5 304.0 149.2 143.2 2788 410.0 
BI 2 Ss. W. 468.4 303.0 147.7 143.2 279.6 4103 

Mean s. 469.69 | 303.56 | 148.63 | 14269 | 27904 | 410.07 
Bi Dec. 12 N. E. 141.6 149.1 305.1 470.7 
B! 12 N W. 410.3 278.2 142.2 1500 305.3 470.5 
BI 14 N. E. 1488 305 7 469.6 
B! 14 N, Ww. 409.6 276.8 141.2 1503 306.5 470.5 
B} 18 N. E. 409.0 277.0 140.8 150.8 305.8 470.1 
BP 18 N. Ww. 411.3 278.5 142.0 147.0 303.8 469.7 

m 20 N. E. 410.0 278 0 141.7 149.8 305 8 470.0 B? 20 N. WwW. 409.3 278.0 141.8 1497 305.3 4700 
G 25 N. E. 409.9 277.4 141.2 150.6 306.1 471.1 G 25 | N. | W. | 4105 | 2780 | 1425 | 1492 | 305.8 ae 

Mean N. 409.96 | 277.74 141 67 149.53 305.52 470 24 

36 
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TABLE V.—ContTinveED. 

4, From Observations of « Urse Majoris. 

Ob Ill. end 3 I 1 of Passage be Wire D and Wi al Date. BE ail: Transit. re get 0 oy a = ire an aa ire . " 

3, 8. B. Bikey) 3. B. 
B Dec. 17 Ss. E. 343.5 623.5 | 863.5 
B 17 S. Ww. 343.5 622.0 865.0 
B} 29 Ss. E. 488.9 343.4 621.6 
B 29 Ss. W. 489.8 342.7 
B? Jan. 1 s. E. 491.0 343.0 6225 
B? 1 Ss. W. 492.5 343.5 
B? 5 Ss. E. 4389.5 343.3 622.5 864.5 
B? 5 Ss. Ww. 343.2 622.2 864.2 

Mean Ss. 490 34 343.26 622.38 864.30 

B? | Dec.28 | N. | 5 340.7 | 494.5 
B 28 N. W 863.0 618.5 498.5 
B? 30 N. E 623.0 344.8 497.0 
B? 30 N. W 865 5 622.5 342.5 499.0 

Mean N. 864.25 621.33 342.67 497.25 

5. From Observations of 8 Canum Venaticorum. 

B? Jan. 2 Ss. E. 804.0 335.5 276.5 5160 731.0 
B? 2 Ss. WwW. 802.5 337.5 276.0 516.2 730.0 

Mean Ss. 803.25 336 50 276.25 516.10 730.50 

B? Dec. 28 IN; E. 731.5 277.0 337.0 812.5 
iB? 28 N. W. 730.5 515.0 338.6 
B? 30 N. E. 730.7 514.5 274.5 339.8 815.0 
B2 30 N. W. 731.5 514.5 275.5 — 339.5 816.0 

Mean N 731.05 514.67 275.67 338.72 814.50 

Values of the Intervals between the Wires. 

INRITCRRST ES: iL hee Equatorial Interval between Wire D and Wire 

ia A B. Gl mead ae LT 
8. 8s. s. if 8s. 8. 8. 

a Lyre 51.05 33.98 17.01 17.12 34 21 51.21 
Ke 51.10 33.96 17.02 16.97 33.98 51.15 

6 Persei 51.11 33.99 17.03 17.12 34.11 51.17 
as 51.07 33.94 17.01 17.07 34.15 51.21 

51.18 34.01 17.05 17.11 34.13 51.11 
33.96 16.98 17.15 34.18 51.23 

17.00 17.08 34.09 51.11 
51.11 34.02 17.04 17 18 

33.98 17.07 17.07 34.12 51.11 
51.16 34.02 17.03 17.17 34.29 

y' Andromede 
“ee 

uw Urse Majoris 
oe 

8 Canum Venaticorum 
“ 

| |zrzezmznar 

oO a 5 

Mean 51.11 | 33.98 | 17.02 | 17.10 | 34.14 | 51.16 
By Micrometer | 34.34 17.16 17.09 | 34.17 51.16 
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TABLE VI. 

Determination of the Constants for the Computation of the Latitude. 

1. For 6 Persei. 

199 

is E. to W. T 5 Wi Seconds of | 
ONeervae Date. | ana i ee of eee from fe a over Si Dec. -+ lev. 

Tz i} h. m, s. m, 8s. 4 ra m. Be m op m. a m. Ss. i “ | Be | Dec. 16 | S. [2 41 36.1 [44 47.5 [47 54.2 [50 57.0 [53 585 [56 56.7 59 511 | 29°23 G 26 | s 345] 45.5 | 62.1] 55.4 il 25.66 Mean |S. [2 41 35.30/44 46.50/47 53.15/50 56.20/53 58.50\56 56.70 59 51.10) 24.74 
Val, of ED i 48 9.02152 34.b5\56 se'o0léh as'eslds sf.esl4o lf e7'z4 af'93 Corresponding seconds of } 24.74) 24.74 24.74 24.74] 93.83) 23.83/  93.89 ley. and dec. pe ee | ree cal | a hm os |m. os. |m, gs, \m Ss. jm. 8s. jm. s Im. 3s. ” B? | Dec. 14 | N. [259 482 [56 526 [53 59°9 [50 55° [My 51.5 [44 44.7 |41 338 | 95/59 B 2 | _N. 493 | 535] 569/ 562] 525) 455] 350| 93.43 es | 95 | N. 488 | 525|/ 564] 553] 512] 440 __ 335 | 24.90 Mean 2 59 48.77/56 52.87/53 56.40/50 55.77/47 51.7344 44.73.41 34.10 24.62 — 
Val. of L, —D i 74 44'36/70 14.9165 ad!saict ofosl6 5¢.salcb 31.4648 7/38 pay aedueedlite lev-and ly 74 44.04170 14.79\65 49.49/61 29.99/56 56.67/52 31.2548 7.17 & (Ln OL,) 13 17.61) 8 50.12) 4 25.96) 0.38) 4 27.99] 8 54.7113 20.38 (se un) 3.37149) 0.37/_—0.00|__—0.37/_—«.49| 3.37 1e Cn be 13 14.24) 8 48.63) 4°24.89|"_ 0.38] 4 28.36| 8 56.20 13 23.75 L,@L 13 20.98! 8 51.61| 4 25.63] 0.38) 4 27.62] 8 53.2213 17.01 

2. For 7! Andromede. 

h,m. ss. /m. ‘ss ‘m, gs, Tes) NON 8: FM es i ae ” Br | Dee. 16 | S. [1 31 60.5 |37 32.7 49 43.4 [47 41.1 (59 25.6 [56 50.0 [Si 21.6 | 13.74 B} i/o) oS Gl1) 338 / 443/ 413] 973/ 696] 9091 1349 G 9% | S. 39.5) 317) 40.9] 390| 238] 568| 182] 1467 BI Jan. 2 | 8. 66.3 | 37.2) 473) 442] 306] 626| 945| 1106 Mean S._/L 32 1.85 37 33.85 42 43.98/47 41.40/52 26.8 50 59.55/61 D130, 13.22 
onl Us nee iy CLE | eee tte |W Caen es | epg | a “e Val. of L, — D 34 40.43/39 0.41 43 17.33/47 36.8751 5795156 18!41|¢0 34/59 hm. s. ms. m. Si) jimi.) iis! m. 8,0 |meuan |m: a | sane B's | Dec. 12 | N, 52 23.4 /47 39.6 |42 40.5 [37 292 [31 584) 94 BI 14 | N. | 39.0} 39.9]! 968] 589)! 1496 B 18 | N. | 61 201 |56 553) 226] 398| 420] 3091 600 13.11 B 20 | N. 19.3) 56.0) 225] 400! 405] 289] 60.01 1396 G 2 | N. 19.5) 545) 228| 391/ 393! o7o 13.91 Means! [L 61 19.63/56 55.27.52 92.62/47, 39.5042 40.44/37 28.46/31 59.32 13.39 

Val. of Ln — D 6) 368956 14'95 51 sdigeld7 3s'o4 ds 14/45/33 seloalda 3e's0 Peer econds <, 13.43 13.43 13.17/ 13.39 13.39] 13.39| 13.96 eS ee ee es a ace ev}! Go 37.10/56 14.4651 54.17/47 35.41148 1a.62laa Goaaloa 38.54 4 (Ln L,) 12 58.34) 8 37.02 4 1842] 0.73 4 21.66 8 41.0913 0.02 | (Gp) Sin 3.24) 144 0.36} += 0.00) ~S 0.36, —s.44l 3.04 LoL 12 55.10] 8 35.58 4 18.06) 0.73 4 22.09] 8 4253/13 3.96 In® L 131.58) 8 38.46 4 18.78} 0.73 4 21.30] 8 39.65/12 56-78 



200 Bond, Graham, and Peirce, on the Latitude of Cambridge. 

TABLE VI. —Conrinvep. 

3. For uw Urse Majoris. 

5 Seconds of 
Observer Date. era i mai of ee from — Ww. we over ig * Dee. + lev. 

hae Tea] cE | Se | RO " 

B Dec. 17 Ss. 0 45 |51 31.5 |60 50.0 |68 53.0 17.01 

. 29 Ss. 23 49.7 8.4 34.5 16.22 

B? Jan. 1 s 43.5 7.0 33.5 15.57 
B? 8. 123 38.8 57.0 61.0 12.50 _ 

~ Mean | 23 46.60/40 8.0551 34.58/60 53.50/68 57.00) 15.32 

Val. of L,— D 4 18/20] 6 34°12)10 51.35 
Corresponding seconds of 15.90! 15.32] 15.32 

lev. and dee. ¢ eas 
is Te (Onn me | er me Ire Y= 

B? Dec. 28 N. 39 64.0 |23 31.0 15.71 
B? 30 N. 60 420 |51 23.8 56.5 , 20.5 17 20 

Mean N. 60 42.00 51 23.80/40 0.25/23 25.75) | 16.46 
iw i eae owe chee ie re ti" cS 

Val. of L,— D 10 46.96) 6 31.56 3 14.18 
Corresponding seconds of 17.201 16.46| 16.46 

lev. and dec. ee ee ee 
L,— D reduced to lev. ae on i | it 10 48.26| 6 32.70] 2 15.32 
4 (Ln wm Le) 4 15.03 0.71) 4 18.01 
it (on 4-0, — Ee 0.35 0.00 0.35) 

L,naL 4 14.68) 071) 4 18.36 
Lab 4 15.38 0.71) 4 17.66) 

4. For 8 Canum Venaticorum. 

ms. |{m. st. im eo |m: Slim: is.) (ms on. ul 

B? | Jan. 5 | Ss. 25 39.5 41 9.0 [52 22.0 [61 34.5 |69 34.2 76 43.0 39.78 

Val. of L, —D 2 40:08 6 542411 11/5015 2931119 47144) 
| (ein. 6: aime 6) Mim: 3. |m. s. |m. s. |m. sl ‘ae 

B? Dec. 28 N. 76 33.5 52 11.5 /40 55.9 40.30 
Be | 30 | N. 30.2 |69 170 61185 | 80| 487 24 57.0 4171 

Mean N. 76 31.85 69 17.0061 18.5052 9.75/40 52.30/24 57.00 “41.00 | 

Val. of L, — D 19 37.6915 21.2511 6:26) 6 48.66) 2 32/14 
L,— D reduced to L, — D 19 43.6215 27.1811 11.48) 6 5388}2 3807), #£«x| | 

4 (Lnm L,) 8 31.77] 4 16.47; 0.01) 4 17.72) 8 34.68 
4 (En + L,)—L 1.39 0.35 0.00 0.35 1.40 

Lin L, 8 33.16] 4 16.82 0.01] 4 17.37| 8 33.28 
La L 8 30.38] 4 16.12 —0.01| 4 18.07! 8 36.08) 
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TABLE VI. 

201 

Computation of the Constants for the Reduction of the Hour Angles of 
a Lyre to the Axis of Collimation. 

Gbederars Date. pe end Interval of Passage from E. to W. Transit over Wire aed 
; A. B. | Cc. 10). is HOE FE: G. corr. 

©} Wb call hemi ai< IM. sp ml se im ley lm oe |e ma m. 8. nn B! Dec. 16 S. {3 43 37.7 /45 55.8 |48 11.6 |50 26.7 |52 41.1 [54 55.2 42.04 G 23 Ss. 39.2 56.8} 12.5 27.0 41.7 543/57 5.6 | 40.16 
Mean _ 8.8 433395 45 56 30 43 12.05/50 26.8552 41.40|54 54.75 5.60) 41.10 

B! Dec. 19 N. [357 5. |54 530 52 412 |50 27.4 |48 12.0 45 50.2 |43 38.5 | 40.91 BI 29 N. 6.0 54.0 | 42.1 14.9 ie 36.85 
Mean _N. [8.57 5.5054 5350 52 41.65/50 27.40/48 13.45/45 56.20/43 38 50) 38.88 

N. Interval reduced to lev. Sy, es F = | = ale Fara and deel. ofS: ints 3.57 4.2554 52.27 52 40.43/50 27.11/48 12.27/45 55.99/43 38.67) 
3 diff. of N. and S. intervals) 6 42.65, 4 27.98 2 14.19 0 0.13) 2 14.56) 4 29.42) 6 43.46 Corr. of halfsum of N. and : Ae eee : 536 237 0.60, 0.00, 0.60] 2.37 5.36 
Corr. of intervals | s. 6 4301 4 30.35 2 14.79 0.13) 2 13.96] 4 27.01| 6 38 10 Corr. of intervals INE 6 37.29 4 25.61) 2 13.59 0.13; 2 13.16] 4 31.79] 6 48.82 

TABLE VIII. 

Latitude of the Cambridge Observatory, neglecting the Deviation of the 
Plane of the Telescope from the Prime Vertical. 

1. From « Lyre. 

Ise ret Ml. end Transit. Latitude from Wire Me: 
er, (OeSeIs. A. meee a ON Isis Me dhe Tas G Mean. |Obs. 

B?/Dec. 15) N. | w. [4232 "| “ "50/41 , : " |5oail 3 B 16) S. | E.& W. 48.23'47.11 |4759 48.47 49.09 [51.41 [48.41 w./48.59 64 B! 19) N. | E.& Ww. 43.80/43.16 4860 47.92 |47.70 [49.36 [4302 4837] 7 B? 20] S. E. 49.27:49.15 (50.82 50.59 (51.74 50.43 (51.46 |50.491 3 @ 23) S. |B. & W. 47.45/47.28 47.61 |4729 |as5t 47.53 [4803 |47.67] 7 G 24) N. E. 50.66/48.42 48.05 49.89 [49.76 [4962 |49.97 49.34] 3 B 29 N. |E. & W. 47454681 47.05 45.95 E5125 46.41 E./47.03 E.|47.67| 54 B'| Jan.1| 8S. Ww. 47.93/50.33  |48.07 -'4783 46.57 50.07 48 47] 3 
Mean 42 22 48.33/47.87 148.06 48.36 (49.19 (49.23 (|48.47 |aRa7 354 

2. From B Perse. 
Bi \Dec. 14) N. |B. & W./42 22 48.0148.40 [43.64 49.00 149.64 50.21 149.49 49.12) 7 B? 16| S. |E & W. 43.2648.16 49.12 |48.10 4985 [4830 4s.o1  |lag5al 7 B 17| S. E. 47914817 45.92 [48.02 [4949 [45.37 116.51 |47.34| 2 B! 18) N. | E. 47.73}49.05  /48.87 [51.65 49.61 [4978 49.46] 2 B2 20} N. | E. & W. 47.63.47.64 |48.05 47.48 14905 49.59 {49.04 48.35) 7 G 24] S. E. 49.00,49.47 49.40 49.43 [50.01 (47.79 49.03 [49.10] 2 G 25] N. |E. & W. 43.4147.63 881 {4726 [4865 1/4854 4345  |48,19| 7 G 26] S. | E. & W. 43.07|47.20 [4797 [47.79 [48.61 E4601 E4753 E.|47.66| 53 Mean 42° 22°4810/4799 _ 4844 [48.22 149.39 48.63  |48.62  |48.47/395 

37 



202 Bond, Graham, and Peirce, on the Latitude of Cambridge. 

TABLE VIII.— Conrinvep. 

3. From y! Andromedae. 

Ob- F ; No. 
serv-| Date. Hivend Transit. I 4 reine Ta Wire a = a or af 
er. i 5 - % -) ean. Obs. 

B' |Dec. 12) N. |E. & W.|42 32 48.09 w./48.69 W |48'37 [48°47 [48°20 [48:06 46:98 [48.08 6 
B 14] N. |E. & W. 48.92 W.|48 20 W.|49.11 W.|49 79 [49.56 [48.61 /49.23 [49.15 54 
B! 16] S. |E. & W. 47.98 48.79 |48.76 |4969 |4845 |49.28 |49.36 |48.87| 7 
? 17| S. |E. & W. 4882 |4935 [4919 |4950 [4980 |49.34 |48.33 {49.16 7 

B 13) N. JE. & W. 48.90 {48.93 |4826 49.34 |50.18 |50.29 |48.79 149.24 7 
B? 20] N. JE. & W. 48.49 /49.75 |4931 149.59 {49.08 |49.44 148.95 |49.93 7 
G 24) S. E. 48.98 [47.98 5020 49.65 |49.04 |42.84 |49.17 |49.12 3 
G 25] N. |B. & W 49.09 48.95 49.32 |49.54 [48.73 |48.60 |47.79E|48.94 64 
G 26, S. |B. & W. 48.40 |48.97 |47.57 |48.84 47.77 [47.86 |46.86 (48.04) 7 
B! | Jan. 2| S. |B. & W. 49.91 |4980 [49.40 49.75 {50.59 4991 [49.39 [49.82 7 

Mean 42°22 48.78 49.07 [48.87 49.40 [49.15 |4904 [48.49 145.96,63 

4. From uw Urse Majoris. 

B! Dec. 12; N. E. 42 22 | 48.84 4884) 4 
Bt} 17| S. |E.& W. | 49.25 |48.45 43.55) 2 
B? 23] N. |E. & W. 47.49 EB. |48.86 [48.48 48.43) 24 
B? 29| S. |B. & W. 50.02 49.74 (50.07 49.94] 3 

2 30/ N. |E & W. 49.14 |48.25  |48.05 48.48) 3 
B?| Jan. 1) S. |B. & W. 147.47 |48.62 [4825 48.11| 3 
B 5) S. |B. & W. 47.95 EB. |47.30 — |47.26 47.27| 2h 

Mean Q 2 (48.50 (48.63 |43.44 ~ |48.54| 164 

5. From 8 Canum Venaticorum. 

B? |Dec.28| N. |E. & W.)42 22 47.29 W./47.79 E.|47.31 47.53 |46.47 47 32] 34 
Be 30] N. |E. & W. 46.24 46.14 47.23 4654 47.13 AG 66) 5 | 
B2| Jan.2| S. |E & W.) 46.24 4614 47.28 4702 (47.14 | —_—|46.76) 5 

Mean 42 22 46.45 —laeai— laze 47 03 |47.00 56 87 | 134 

TABLE IX. 

Observations for the Azimuth of the Telescope. 

(All the transits were east of the meridian.) 

»- | neh) We) an, oh) ae t ones cy. gy tee a : Mean Computed Time, Error 

sere) Date, onl) Name of Sar. | sina ofilenant rer e alae. 
er. | | | A. B. Cc. D. E. F. G. |Transit.| by Chronom. muth 

(= | See ey hay s Shet\jo Es : 8. 38. 8. s. 8. ae 
B! Dec. 12, N. la Can. Miy.1 53 3.6] 29.4) 54.5) 80 5]105.6/131.5]156.8| 80.2 765 |37 

| BY] 12 N. |c2Gemrno (3.57 45.5] 81.0,116.1/151.7]187.6/223.5259.2| 152.0} 1483 | 3.7 
B'| 12. N. [8 Gemino (4 15 46.7] 87.7\123.9|169.8/211.7.253.4|294.5| 170.3 | 167.0 3.3 
B2| 14) N. |a Can. Min.1 53 2.0) 275) 53.0] 78.5/104.0/129.5]155.5| 78.5 75.4 3.1 
B?| 17, S. |e Can. Min. 1 53 154.3]129.0 103.5] 730] 527) 26.6) 1.5] 78.0 73.1 4.9 
B?| 20, N. « Can. Min. 1 52 58.0) 83.5 109 0)134.7/160.5)186.0211.5) 134.6 | 1309 | 3.7 
G | 24S. a Ca. Min. 1 52 209.6/184.0 158.5)133.0]107 5) 81.2) 36.0) 132.9 | 1291 3.8 
G | 951 N. a Can. Min. 1 52 133.0/158 6/184.5/210.0| 133.2 | 1284 | 38 
Go 95) N. 8 Gemino (357 37.6] 73.4/108.5|144.3/180.2156.0)251.8| 1443 | 1402 | 4.1 
G | 26S. a Can. Man. 1 52 210.0)184.0 153 5|133.0 193.1'| 1900: | 33 

Azimuth Error from Observations of « Can. Min. = 37 6 Corr. of Lat. = 0.004 

a a o? Gemino = 37.4 66 « — 0,004 

es os 68Gemino = 374 us “= 0.004 

so that the correction of latitude is insensible. 



Bond, Graham, and Peirce, on the Latitude of Cambridge. 

TABLE X. 

Latitude, of the Cambridge Observatory, from each Observer and Star. 

Name of Star. | W.C. Bonn. Masor Grauam.| Grorce P. Bonn. 

No. of Ob- No. of Ob- No. of Ob- 
| In servations, fi servations, it servations, 

a Lyre 42 29 48.37) 22 48.28 10 50.58 | 34 
6 Persei é : | 49.46 2 48.12 144 48,55 23 
y! Andromede . 6 «| 49.10} 36 48.47 164 49.20 104 
8 Canum Venaticorum 47.05 134 
4 Urse Majoris 49.53 2 48.25 143 

Mean Latitude (42 22 48.83) 62 48.29 41 48 36 65 
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Mean. 

No. of Ob- 
m1 servations. 

48.57 354 
48.47 394 
48.95 63 
47.05 | 134 
48.40 164 

| 48.60 | 168 
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On the Language and Inhabitants of Lord North’s Island in the 
Indian Archipelago; with a Vocabulary. 

BY JOHN PICKERING, 
PRESIDENT OF THE ACADEMY, 

Tue immediate subject of the present communication is a brief 
account of the language and inhabitants of a very small island in 
the Indian Archipelago, commonly known to navigators by the 
name of Lord North’s Island, but sometimes called Nevil’s Island, 
and Johnston’s Island, the native name, however, being T6bi, or, 
as we should pronounce it in English, Tébee. It lies southwest- 
erly from the well-known group called the Pelew Islands, and a 
little more than half way from that group towards the island of 
Gilolo, or Gilolo Passage, being, according to the best English 
authorities, in latitude 3° 22’ N. and longitude 131° 20’ E.,* but, 

* Horsburgh’s “ India Directory,” p. 571, 5th edit. London, 1841. 
38 
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according to a modern French voyager of authority, it is in lati- 

tude 3° 3’ N. and longitude 128° 44 E.* 

The vocabulary accompanying this communication derives its 

principal value from the circumstance of its being the only one, 

which has been yet collected, of the language of these secluded 

islanders. As, however, a long time will probably elapse before 

we shall have the means of obtaining any additional information 

of this dialect, or of the wretchedly destitute and inconsiderable 

tribe of people who inhabit this little island, it will be of some 

utility, with a view to philological and ethnographical researches, 

to preserve this as one of the specimens of human speech, —as 

one fact in the history of the human race. 

Before proceeding, however, to any details respecting the lan- 

guage and people in question, I beg leave to ask the attention of 

the Academy to a few general remarks on that division of the globe 

to which, geographically speaking, this little island may be said to 

belong, and which is part of that general region commonly known 

by the name of Polynesia, or Oceania. 

This portion of the globe, in a general view, may be described 

as comprehending the belt of intertropical islands which extends 

from the western coast of America across the whole Pacific Ocean 

to the eastern shores of Asia, including, also, New Holland, New 

Zealand, and ‘a few less considerable islands, some of which, how- 

ever, lie several degrees without the southern tropic, though in- 

cluded in the description of ‘Oceania. 

That whole region has not hitherto attracted so much attention 

* M. de Rienzi, the well known navigator. See his valuable and copious 

description of ‘‘Oceanie,” published in the collection entitled ‘‘L’Univers 

Pittoresque, ou Histoire et Description de tous les Peuples,’’ etc. 3 vols. 

8vo. Paris, 1836. 
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as it has been justly entitled to from its intrinsic importance and 

character. Indeed, until the above-cited work of M. de Rienzi, 

who was himself a voyager throughout that part of the globe for 

twenty-one years of his life, we had, as he himself remarks, “no 

particular and complete book” on this fifth division of the earth, 

though it is, as he justly observes, the most curious and most 

diversified region of the globe. “It is,” says he, “the land of 

prodigies; it contains races of men of the most opposite charac- 

ters, the most extraordinary wonders of nature, and the most 

admirable monuments of art. We there see the pigmy by the 

side of the giant, and the white man by the side of the black; 

a cannibal people in the neighbourhood of a patriarchal tribe; and, 

at a small distance from the most brutal savages, nations that 

were civilized before we were; while earthquakes and aérolites 

desolate the fields of the country, and volcanoes overwhelm whole 

towns. Upon its southern continent, New Holland, the most 

whimsically formed animals, and on its largest island, Borneo, the 

orang-outan, that two-handed image of man, present to the phi- 

losophic inquirer a subject for profound contemplation; and while 

one of its islands prides itself on the majesty of its temples and its 

ancient palaces, — superior to the monuments of Persia and Mexico, 

and worthy to be compared with the chef-d’ceuvres of India and 

Egypt, — others display their pagodas, their mosques, and their 

modern tombs, which rival, in elegance and grace, every thing 

that the East and China may offer us, even the most perfect of 

the kind.” 

If, now, we take our departure from Lima, on the American 

coast, and proceed westerly across the Pacific Ocean,—as the 

same writer continues, in glowing, but highly colored language, — 

“nothing meets the wandering eye but the ocean and the heavy- 
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ens, for the distance of six hundred leagues from the coast of 

Peru; but soon there begin to appear numerous clusters or groups 

of pleasant islands, which have probably risen up through the 

waves — though scarcely above their surface —within a few centu- 

ries past; while others, more ancient, shoot their heads of granite 

to the very clouds. If we continue our voyage through this vast 

labyrinth of islands, we encounter, in about the middle of the 

passage, a fifth continent, New Holland, almost as large as all 

Europe, and presenting the picture of a world that seems to be 

reversed. We find there other constellations in the heavens, other 

beings, and other climates; there we salute the rising sun at an 

hour when night covers us here with darkness; there we enjoy 

the season of summer at the time of the year when winter spreads 

its gloom over us at home; the autumn takes the place of our 

spring; the barometer falls on the approach of good weather, and 

rises when it forebodes a storm; sometimes the forests spontane- 

ously take fire in December, and, at others, the northwest wind, 

like the khamsin of Egypt, scorches the earth, reduces it to 

powder, and thus augments the vast deserts of Australia. There 

you may see, with astonishment, a volcano without a crater or lava, 

but continually throwing out flames; gigantic plants, some growing 

in the waters of the ocean, and others in the dry sand; cherries 

growing with the stone on the outside; pears with the stem at 

the broadest end of the fruit; singular birds, as the white eagle 

and the red throat, black swans and cockatoos, the cassowary, 

_ which can run but not fly; blue crabs; lobsters without claws ; 

dogs which do not bark; the kangaroo, a strange compound of 

the cat, the rat, the ape, the opossum, and the squirrel; the spi- 

nous echidnus; mammiferous animals without mamme, and which 

appear to be oviparous; and the ornithorhyncus, which belongs at 
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the same time to the phoce and to quadrupeds, to birds and to 
reptiles, —a fantastic creature, which the Deity has cast upon the 
globe, in order to overthrow, by its presence, all the systems of 
naturalists, and to confound the pride of the learned.” * 

To considerations like these, of general importance to the phi- 
losophical inquirer, we may add, (as I have remarked in another 
place, +) that our countrymen have a particular interest in this 
subject, from circumstances which it will not be out of place to 
allude to. 

One important group of the islands of the Pacific Ocean is an 
American discovery; I mean the group originally named, after their 
discoverer, Ingraham’s Islands, but which the discoverer himself 
called the Washington Islands, and which, with the Marquesas, 
form the Archipelago of Mendana, as it is now denominated by 
geographers. f 

Another intertropical group, the Sandwich Islands, long well 
known to every reader, has a particular claim to our attention on 
account of the American missionary establishment there, which 
was begun in the year 1819, by missionaries from Boston, and 
which, independently of the important objects of the mission, will, 
with its American and European population, now amounting to 
many hundred persons, be of incalculable importance to the United 
States in many respects. 

* See Cuvier’s “ Revolutions of the Globe,” p: 41, Amer. edit. ‘‘L’Uni- 

vers,’ Tom. I., Oceanie, pp. 3, 4. 

{ American Quarterly Review for September, 1836. 

f{ See the original account of this discovery, extracted from the journal of 
Captain Ingraham, of Boston, in Massachusetts, published in the “ Collections 
of the Massachusetts Historical Society,” Vol. I., p. 20; see, also, Vol. IV., 
p: 241, of the same work. 
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This group, at present the most important of all in relation to 

the civilized world, has for many years been the resort of Amer- 

ican whaling-ships; and at the time when the American Mission 

was established there, the rude inhabitants led such a life as 

would be the natural consequence of a native ignorance, which had 

been just enough enlightened to be trained to the most disgusting 

licentiousness and depravity by an unrestrained intercourse with 

the profligate part of their civilized visiters, from the time of their 

discovery by Captain Cook; but since the establishment of the 

American Mission, now a little more than twenty years ago, an 

essential change has taken place in the condition of the people 

of these islands; and, when it is stated that reading and writing, 

and printing, too, are extensively diffused, and that the natives 

feel the most intense interest in those precious arts, an intelligent 

reader will desire no more in order to enable him to form an 

estimate of their present condition and future prospects. 

For this important change in their condition, —of which the 

natives are fully sensible, —they have been indebted to Americans. 

Their curiously constructed language, of more than Italian soft- 

ness, was first reduced to writing by American missionaries ; * 

and they now have in their own language elementary books of all 

the most useful and necessary kinds; an annual almanac, primers, 

spelling-books, and reading-books ; and among these | cannot 

omit mentioning books of arithmetic, the study of which is almost 

a passion with them, and, as some persons believe, has done more 

to excite their thinking powers than any other works which have 

ever been published for their use. The Old and New Testaments 

have been translated into their language, and have been for some 

* According to the principles of a systematic orthography recommended by 

the author of this paper, in “‘ Memoirs of the American Academy,”’ Vol. IV., 

p. 319. 



of Lord North’s Island. 211 

time in common use among them,—the types being set up, and 

the printing done, by native workmen,—and, what will, perhaps, 

still more surprise the reader, I have now lying before me two 

different newspapers published in the native language, and which, 

in their external appearance and contents, are as respectable as 

the greater part of our own gazettes. 

One further remark may be made, which is suggested by the 

subject of their language. Our English tongue is now, beyond 

all question, destined soon to be the language of commercial inter- 

course throughout the Pacific Ocean and the coast of America, 

and, perhaps, at a more remote period, of the Eastern Asiatic 

coast also. The enterprise and activity of the two greatest com- 

mercial powers — England and the United States — will probably 

defy all competition, and the common language and commerce of 

these two nations will mutually codperate in giving additional 

interest to that whole region of the globe. 

These are some of the considerations, which must excite an 

interest in all Americans to acquire a more accurate knowledge 

of the various parts of this division of the earth. But, in a more 

enlarged view, the physical characters of the islands throughout 

the Pacific Ocean, and of the races of people who have inhabited 

them for ages, present the most noble and interesting objects of 

philosophical research, that can at this day be offered to the con- 

templation of civilized man; and I trust it will not be deemed out 

of place to advert very briefly to some of them. 

The general extent of the Oceanic region has been already 

stated; but I may here add, that the whole quantity of land com- 

prehended in it is estimated by some geographers at not less 

than 2,500,000 square miles, while others have even reckoned it 

at 3,500,000. New Holland alone is nearly equal to all Europe, 



212 Pickering on the Language and Inhabitants 

and the several islands together present a surface considerably 

larger than Europe. We have here, then, as has been justly 

observed, countries greater in extent than China and Hindostan 

together; Australia is larger than the Chinese empire, Borneo 

three times the size of Great Britain, and Sumatra larger than 

Great Britain and Ireland together. And these regions, says a 

well known geographer, “present in every quarter scenes adapted 

to move the most frigid imagination. Many nations are here 

found in their earliest infancy. The amplest openings have been 

afforded for commercial activity. Numberless valuable productions 

have been already laid under contribution to our insatiable luxury. 

Here many natural treasures still remain concealed from scientific 

observation. How numerous are the gulfs, the ports, the straits, 

the lofty mountains, and the smiling plains! What magnificence, 

what solitude, what originality, and what variety!” * 

What a field for philosophical research is here found in those 

mighty agents of nature, the volcanoes, which are more numerous 

than in any other part of the globe! The island of Java alone 

is said to contain at least fifteen, Sumatra has a number of them, 

the Philippine and Molucca Islands are full of them, and in the 

Sandwich Islands is found the very largest among the whole of 

those which are still in activity, having a crater of melted lava 

said to be 900 feet in diameter. 

In the animal kingdom it has been remarked, that the larger 

species of quadrupeds are found only in the larger islands, and 

that the smaller quadrupeds are comparatively few. The elephant, 

for example, is known only on the Peninsula, Sumatra, and the 

‘northeasterly part of Borneo; the tiger is said not to be found 

* Malte Brun’s Geography, Book LIII., Part I., Percival’s edition, vol. I., 

p. 556. . 
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in any of the smaller islands, even when those are in the vicinity 

of large ones which abound in that animal; and this, and other 

animals of the same tribe, though numerous in the larger islands 

to the westward, gradually disappear as we proceed eastward. 

Among the peculiarities which have been thought worthy of 

distinct notice in the products of Australia, in particular, the 

greatest is the total absence of large quadrupeds, and the scarcity 

of the smaller; the latter of which, too, are so remarkable in their 

structure as to appear almost anomalous. Australia has been 

termed the land of contrarieties, as if Nature, in creating the forms 

intended for this region, had departed altogether from those rules 

to which she had otherwise so universally adhered. The particu- 

lar form, for instance, which, in other parts of the world, she has 

given to the smallest race of quadrupeds, — the rats and dormice, — 

she here bestows upon the kangaroo, the largest animal throughout 

the whole of Australia.* Two thirds of the Australian quadrupeds 

are provided with the marsupial pouch, forming a natural nest in 

the soft folds of their own skin for the protection of their young, 

like the opossum of America; and they make their way with more 

rapidity, by springing or vaulting through the air, than by walking 

on the ground. 

The ornithology of this region is distinguished by the vast pro- 

portion of suctorial birds, or such as derive their principal support 

from sucking the nectar of flowers. This peculiar organization, 

which, in Africa, India, and America is restricted to the smallest 

birds in creation, is here developed very generally, and given to 

species as large as the thrushes, and seems to be possessed by 

a great number of the parrots. The conchology comprehends many 

of the most beautiful and rare shells known to our cabinets. 

* Swainson, on the Geography of Animals, in the Cabinet Cyclopedia, 

No. 66, p. 115. 

39 
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The zodlogy of the Pacific Islands, those ‘magnificent fragments 

of a former world,” as they have been called,* strictly speaking, 

has been but insufficiently investigated, as those islands have not, 

till recently, been much visited by scientific naturalists since the 

period of Captain Cook’s voyages, now seventy years. The quad- 

rupeds, as far as known, are few in number; and none of the 

islands seem to possess any one species of the kangaroo. The 

birds are little better known.t In every department of natural 

science, however, in relation to these islands, we may now expect 

a highly valuable addition to our present stock of information, from 

the researches made by the members of the late Exploring Expe- 

dition, fitted out by the government of the United States; an am- 

ple account of which is to be published, as soon as practicable, 

under the direction of the government, in a style becoming the 

subject and worthy of the nation.{ 

But it would be out of place to extend any farther these re- 

marks upon the Polynesian region in general; and I now return 

to the immediate subject of this communication, —the Language 

and Inhabitants of Lord WNorth’s Island ;—in connection with 

which there will be occasion to make some allusion, also, to the 

Pelew group. 

The geographical position of the island in question has been 

already mentioned.§ The native name of it, as before stated, is 

* Malte Brun’s Geography. 

{+ Swainson, on the Geography of Animals, in the Cabinet Cylopedia, No. 

66, p. 115. 
{ Since this paper was read before the Academy, a part of this val- 

uable work has been published, comprising the general narrative of the 

Expedition, by Charles Wilkes, Esq., the commander ; and it appears in a 

style that justifies the expectations which had been formed of it. 

§ Ante, p. 205. 
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Tobi, or Tébee, and it appears to have taken its most common 

English name from the English ship Lord orth, by which it was 

seen on the 14th of July, 1782; before that time, as Mr. Hors- 

burgh says, “it seems not to have been known.” * 

But, although this may have been the first knowledge which 

English navigators had of it, yet, as the island lies in an archipel- 

ago which was within the field of the earliest Spanish and Por- 

tuguese voyages, and as the natives had pieces of iron in their pos- 

session, and had also in common use in their vocabulary two words 

that must have been taken from the Spanish and Portuguese lan- 

guages, we may infer that it had been previously known to the 

enterprising navigators of those nations.t Subsequently to the 

voyage of the ship Lord Worth, it was seen, but not visited, by 

other English vessels (the Raymond, Asia, and Montrose), on the 

Ist of January, 1789, again in April, 1794, by Captain Seton, of 

the Helen, and since that time by several other ships. 

The island is small and low; in Horsburgh’s work, above cited, 

it is said to be about one mile or one mile and a half in extent, 

east-southeast and west-northwest; but according to the estimate 

of two American seamen, who lived upon it for two years (and 

who will be mentioned hereafter), it is only about three quarters 

of a mile long, and about half a mile in width; or about as large 

as the island in this immediate vicinity now called East Boston. 

This little spot of earth, if the comparison may be allowed, stands 

like a lofty tower rising from the depths of the ocean, and just 

* India Directory, p. 571, 5th edit., 1841. 

{ These two words are (as pronounced by the seamen) shambardro and 

shappo, by which the natives called a hat, and which are manifestly corrupted 

from the Spanish sombréro, and the Portuguese chapéo, or, possibly, from the 

French chapeau. 
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showing its summit a few feet above the surface of the boundless 

waters that environ it; solitary, in sight of no other land, and en- 

circled with its coral reef, from an eighth to half a mile in breadth, 

and on its outside washed by the bottomless ocean, of darkest 

blue, in which the sounding-lead of the mariner 

“Drops plumb down 

Ten thousand fathom deep.’’* 

The whole island rises so little above the level of the sea, that 

the swell often rolls up to a considerable distance inland. 

It was long supposed to be uninhabited; and the two seamen 

above alluded to were told by the natives, that no white man had 

ever before been on the island. Horsburgh, however, correctly de- 

scribes it as being inhabited, and states, that the inhabitants some- 

times come off in their canoes to ships that pass near the island.t 

The two seamen before mentioned state, that there were three vil- 

lages upon it, situated on the shores, and containing, in all, between 

three and four hundred souls at the time when they were first 

taken there; but that the number was considerably diminished by 

famine and disease before they left the place. 

As the residence of these two American seamen on the island 

has been the means of our obtaining more minute information than 

we before possessed, or shall be likely to obtain of this people 

and their language for a long time to come, it will not be uninter- 

esting to give a very concise narrative of the circumstances by which 

those men were thrown upon this inhospitable spot of earth. The 

leading facts of their shipwreck and captivity are stated at large 

in an unpretending “Narrative,” published by one of them, Hor- 

ace Holden; and that they are faithfully stated I can have no 

* Milton’s Paradise Lost. + East India Directory, p. 571. 
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doubt. The published narrative contains the same particulars which 

I had heard them relate in conversation; and, though I had fre- 

quent opportunities of interrogating each of them separately, I never 

found any material discrepancies in their statements ; which, I may 

add, agreed also with the published narrative. 

The two individuals in question were seamen on board of an 

American whale-ship, called The Mentor, belonging to the port of 

New Bedford, in Massachusetts. This ship, with her company of 

twenty-two persons, under the command of Captain Edward C, 

Barnard, sailed from the United States in the month of July, 1831, 

for the Indian Ocean, on a whaling voyage. While cruising there, 

and just after passing the Molucca Islands, they experienced very 

severe weather; which, continuing for several days, prevented their 

taking any observation that would enable them to determine their 

latitude and longitude; and, during the night of the 21st of May, 

1832, when they were not apprehending any danger, the ship 

suddenly struck with great violence upon what they afterwards 

found was a coral reef, extending to the northward and eastward 

of the Pelew Islands. In the midst of the confusion and horrors 

of the moment, one of the ship’s boats was lowered down, and 

ten of the crew threw themselves into it, believing it to be safer 

than to remain in the ship. But the boat and men were imme- 

diately swallowed up in the waves, and nothing was ever seen of 

them again except some shattered fragments of the boat, which 

were observed the next morning lying on the rocks, at a distance 

from the ship. Another boat was shortly afterwards let down from 

the ship, but was immediately dashed to pieces; the captain and 

some of the crew, who were in her, were all in imminent hazard 

of their lives, and one actually perished. It was then decided to 

remain on the wreck till daylight ; which they effected, though with 
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great difficulty, by clinging to the rigging as well as their exhaust- 

ed strength would permit. 

At daybreak they discovered that a part of the reef, estimated 

to be about three miles to leeward, was dry; and, shortly after- 

wards, they observed land to the eastward, but at the distance of 

twenty or thirty miles from them. 

One of their boats was still left; but that was in a poor con- 

dition for carrying the remainder of the ship’s company, eleven in 

number, to so considerable a distance as the land appeared to be 

from them. However, there was no alternative; and, accordingly, 

after taking into the boat a small quantity of bread, water, wear- 

ing apparel, a musket and brace of pistols, with gunpowder, cut- 

lasses, and a tinder-box, they quitted the wreck. 

On leaving the ship they steered for the reef before mention- 

ed; the part of which, that was out of water, being only about six- 

teen rods long and quite narrow. They soon decided, that it was 

better to throw themselves into the hands of the natives of the 

neighbouring islands, whoever they might be, than to run the haz- 

ard of going to sea in a boat wholly unseaworthy, and when they 

had only a few pounds of bread and but little water for their sub- 

sistence. The dreary night was passed upon the reef; where, how- 

ever, they had, to their great joy, succeeded in taking an eel, and 

a few crabs and snails, which they cooked with some sticks of 

drift wood that had lodged upon the rocks. 

Before sunrise the next morning they observed a canoe at a 

short distance from them, containing twenty-two of the natives of 

the neighbouring island; which, as it afterwards appeared, was 

Baubelthouap, the largest of the Pelew group. The islanders, how- 

ever, being evidently in fear, did not approach nearer until the 

seamen attached a shirt to an oar and hoisted it, as a token of a 
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wish to treat them as friends; upon which the islanders immedi- 

ately rowed up to the rock, and eagerly offered them cocoa-nuts, 

and bread made of the cocoa-nut boiled in a liquor extracted from 

the tree. 

The Pelew Islanders are described by the two seamen, in most 

respects, as they are in the well known but highly colored work 

of Keate, published about fifty years before.* But their first rough 

and ferocious reception of their American prisoners was not such 

as was to have been expected, from the benevolent and amiable 

character given of them by that writer. The men were entirely 

naked ; their eyes had a very singular appearance, being of a red- 

dish color; their noses somewhat flat, but not so flat as those of 

the African, nor their lips so thick. Each of the men was armed 

with a spear and a tomahawk, or hatchet, and some had battle- 

axes. They were fancifully tattooed, on various parts of their bod- 

ies; their hair, naturally coarse and black, like that of the Amer- 

ican Indians, was very long, and hung loosely over their shoul- 

ders, giving them a singular and frightful appearance ; their teeth 

were entirely black, being rendered so by chewing what they called 

abooak (written in Keate’s work pook), that is, the aréca or betel 

nut. They also manifested the same disposition to take, without 

leave, any European articles which were new or interesting to them ; 

among which were the nautical instruments and some clothing. 

The women wore a sort of apron, fastened to the waist by a 

curiously wrought girdle, and extending nearly to the knees, and 

left open at the sides. 

They are said to have been excessively fond of trinkets; and, 

(to adopt the language of the “ Narrative,”) “it would cause a fash- 

* M. de Rienzi has given a brief abstract in his valuable work, before cited, 

Vol. III., p. 81. 
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ionable lady of America to smile, on observing the pains taken by 

those simple daughters of nature to set off their persons. In their 

ears, they wear an ornament made of a peculiar kind of grass, 

which they work into a tassel, and this is painted and richly per- 

fumed. In their noses they wear a stem of the kabooa leaf, which 

answers the double purpose of an ornament and a smelling-bot- 

tle; and their arms, in addition to being tattooed, are adorned 

with a profusion of shells.” The “Narrative” adds :— “Our fair 

readers may judge how much we were amazed, on finding that 

the copper-colored females of the island cut up our old shoes into 

substitutes for jewelry, and seemed highly delighted with wearing 

the shreds suspended from their ears!” * 

In the same spirit (though this circumstance is not related in 

the “Narrative,” but was mentioned to me by the seamen,) they 

turned into ornaments another article, which was apparently as 

useless as we can well conceive any one thing to have been to 

them; that is, a copy of the “ Practical Navigator,” published by 

our lamented President, Dr. Bowditch ; the leaves of which were 

torn out by the ingenious females, then made up into little rolls of 

the size of one’s finger, and inserted in their ears instead of the 

tufts of grass before mentioned! 

But it is not my intention to pursue these details in relation to 

the Pelew Islanders, of whom sufficient information is to be found 

in the publications already referred to. It need only be added, 

that a residence among them was found uncomfortable by the 

shipwrecked Americans, and they decided to quit the island. An 

arrangement was made for that purpose with the natives; and, 

after consulting their prophetess, according to custom, the execu- 

tion of the plan was entered upon. By a singular concurrence of 

* Pages 48, 49. 
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circumstances, they were able to obtain, though with great diffi- 

culty, a mariner’s compass, which had been left on the island by 

Captain Henry Wilson, who was shipwrecked there in the nte- 

lope, fifty years before, and whose voyage is the subject of Mr. 

Keate’s work. With this, their only nautical instrument, — much 

impaired, too, by time and improper use,—and after a promise 

that they would, upon reaching America, send to the islanders 

two hundred muskets, ten casks of gunpowder, and a correspond- 

ing quantity of balls and flints, with articles of ornament, such as 

beads, belts, combs, and trinkets of various kinds, — they took 

leave of the island, hoping to fall in with some of the European 

settlements in the Indian Archipelago. 

It was agreed, however, that three of the Americans should re- 

main behind as hostages; and, on the other hand, that three of 

the natives (two chiefs and one of the common people) should 

accompany the American crew, to see that the agreement was 

faithfully executed.* Upon putting to sea, however, it was found 

that the boat was too leaky to proceed, and they were obliged to 

return to the island again; when, after another month’s delay in 

repairing her, they again took a final leave of the island, and not 

without emotions of regret, after the kindness and hospitality they 

had experienced among the rude but friendly natives; who, in- 

deed, as we are told, looked upon their European visiters as be- 

ings of a higher order than themselves, and who had won their 

confidence. 

After being at sea but a short time, in their crazy and ill-fur- 

nished boat, accompanied with a canoe to carry their supplies, they 

* Of these three American hostages left at the Pelew Islands, one, it is 

said, has since been released, or has made his escape ; but nothing, it is be- 

lieved, has yet been heard of the other two. 

AO 
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encountered tempestuous weather and a heavy sea, and lost nearly 

their whole stock of provisions by a squall which overset the ca- 

noe. In this destitute condition they remained at sea nine days 

and nights longer; having, after the first five days, divided equal- 

ly among them the small remnant of their means of subsistence, 

which gave them four cocoa-nuts and a few pieces over, for each 

person. While in that condition, debilitated beyond belief, and re- 

duced to skeletons as they were, and while on the point of aban- 

doning themselves to despair, they unexpectedly and to their in- 

expressible joy, discovered land at the distance of six miles. Their 

joy at this event, however, was soon embittered by sufferings ex- 

ceeding any which had been before experienced by them. 

The land, which they had naturally, though prematurely, con- 

gratulated themselves upon discovering, proved to be the incon- 

siderable island, now in question, — Lord North’s Island, or Tobi. 

As they were approaching the land, a fleet of canoes made to- 

wards them, filled with naked savages, who displayed the most 

brutal ferocity, and to whom, in their feeble state, they fell an 

easy prey. Their boat was instantly broken into fragments ; and 

while the seamen were swimming from one canoe to another, beg- 

ging for mercy, they were beaten on the head and body with the 

war-clubs of the savages, who for a long time refused to spare 

their lives. 

After being kept in this distressing condition for some time, they 

were permitted to get into the canoes of the natives, but were 

then compelled to row them to land; they were stripped of all 

their clothing, and suffered so severely, that their bodies were blis- 

tered by the burning sun. 

They at length reached the land, and saw near the beach a 

row of small and badly constructed huts. They were compelled 
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to jump from the canoes into the water and wade to the shore. 

On landing, they found the beach lined with women and children, 

who made the air resound with horrid yells and screams; “and 

their gestures and violent contortions of countenance resembled the 

frantic ravings of Bedlamites.” * 

Their treatment of the American captives on the land was not 

less severe and painful than it had just been on the water; and, 

by a rare exception, and contrary to what had been experienced 

at the Pelew Islands, the women were, if possible, more harsh 

and unfeeling than the men. The prisoners were soon divided 

among the captors, but not without some controversies as to their 

respective claims. The author of the “ Narrative” (Holden) had 

the good fortune to fall into the hands of a comparatively humane 

master; as was also the case with the captain of the ship, who, 

it may be remarked, was the more highly valued by them on ac- 

count of his being a large, fleshy man. 

The condition of these islanders, socially and physically, though 

they form so small a portion of the human family, may, like every 

other fact, deserve notice and be entitled to a place in one of the 

chapters of the history of our race; and a brief account of them, 

as related by the two American seamen, and by the captain of 

the ship, will now be given. 

They are, in the first place, insulated from the rest of their fel- 

low-beings, though occasionally having that slight intercourse with 

European ships, which was not lasting or frequent enough to pro- 

duce any effect upon their habits and manners. Like the Pelew 

Islanders, they were, when first seen on the water, entirely naked ; 

but it was their custom to wear a sort of girdle or belt made of 

the bark of a tree; this is girded round the loins, so as to leave 

* Holden’s ‘‘ Narrative,” pp. 74, &c. 
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one end to hang loose behind, while the other is brought forward 

and fastened to the belt in front. The females wear an apron 

made of the leaves of a plant called by them kurremung, split into 

fine strips and plaited. This extends from the loins nearly to the 

knees. Some few wear rings upon their wrists, made of white 

shells, and some had a similar ornament made of turtle-shell. In 

their ears, which are always bored, they sometimes wear a leaf; 

and round their necks a necklace made of the shell of the cocoa- 

nut, and a small white shell, called keem shell. The children go 

entirely naked. 

The complexion of these islanders is described as a light cop- 

per-color, of rather a deeper yellow than the Chinese, and resem- 

bling the Manilla Spaniards, being much lighter than the Malays 

or the Pelew Islanders ; which last, however, they resemble in the 

breadth of their faces, high cheek-bones, and broad, flattened noses. 

They do not color their teeth by chewing any thing, as many of 

the other islanders do; but their teeth are so strong, that they 

can husk a cocoa-nut with them instantly. 

Their principal food is the cocoa-nut. They occasionally take 

fish, but the supply of these was very small during the stay of 

the Americans in the island. Their fish-hooks are made of tur- 

tle-shell and not well contrived for the purpose; but the seamen 

could not induce them to use our fish-hooks, till they had heated 

them and altered their form so that they would not hold the fish. 

They did this, as they told the seamen, because Yarris (God) 

would be angry with them if they used our hooks without pre- 

paring them according to their fashion. Sometimes they are so 

fortunate as to catch a sea-turtle; but this animal has something 

of a sacred character with them ; five only were taken during the 

two years that the Americans remained there. They also raise a 
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small vegetable somewhat like the yam; but they were unsuc- 

cessful in cultivating it during the stay of the Americans. With 

these slender supplies, they are barely kept from actual death by 

famine, but are continually on the verge of starving; and when 

any one of them begins to fail for want of food, so that his death 

is pretty certain, they turn him off from among them, to starve to 

death. 

They are not without some religious notions; and they have a 

rudely built hut, about fifty feet long and thirty feet wide, which 

is their place of public worship. In the centre of this, there is 

suspended a sort of altar, into which they suppose their deity 

comes to hold communication with their priests; and a brief ac- 

count of one of their religious ceremonies, as described by the 

seamen, will not be uninteresting. 

At the beginning of the ceremony the priest walks round the 

altar just described, and takes from it a mat, appropriated to the 

purpose, and lays it upon the ground. He then seats himself 

upon it, and begins to make a hooting noise, at the same time 

throwing himself into a variety of attitudes, for the purpose, as is 

supposed, of calling down the divinity into the altar. At inter- 

vals the congregation sing, but instantly stop when the priest 

breaks out in his devotions. By the side of the altar is always 

placed a large bowl and six cocoa-nuts. After this kind of in- 

cantation is gone through, and the divinity is supposed to be 

present, the bowl is turned up and four of the nuts are broken 

and put into it, two being reserved for the exclusive use of the 

priest, who, as well as their divinity, is called by the name of 

Yarris. As soon as the nuts are broken, one of the company 

begins to shout, and, rushing to the centre, seizes the bowl and 

drinks of the milk of the nut, generally spilling a considerable part 
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of it on the ground. After this a few pieces of the nut are thrown 

to the images, and the rest are eaten by the priests. This closes 

the ceremony ; after which they indulge themselves in different 

recreations according to their tastes. 

In connection with this subject it may be mentioned, that while 

the Americans were on the island several shocks of earthquakes 

were felt, and some of them, in the language of the seamen, 

“pretty severe.” This caused great terror among the natives ; 

they would not let their children speak a word ; and they said 

among themselves, Zabilu Yarris, Tobi yettémen (pronounced zah- 

beétoo Yarris, Tobee yettdhmen), that is, Yarris (God) is coming, 

and Tobi (the island) will sink. 

They were also much alarmed at thunder and lightning, and 

would say on such occasions, Yarris titri (pronounced teétree), 

Yarris is talking. How they would have been affected by an 

eclipse of the sun or moon was not known, as it was not observed 

that any happened while the Americans were among them. 

Like other uncivilized people, they reckon time by moons ; and 

it could not be discovered that they had any other divisions of time 

than moons and days. 

Their implements of war are spears and clubs, but no bows and 

arrows. The spears are made of the cocoa-nut wood, the points 

of them being set with rows of shark’s teeth, and, as they are 

very heavy and from ten to twenty feet long, they are formidable 

weapons. 

Their canoes are made of logs, which drift to their island from 

other places, there being no trees on it that are large enough for 

that purpose; they are hollowed out with great labor, and are of 

very clumsy workmanship ; and in order to prevent their overset- 

ting, they are fitted up with outriggers, like those of the Pelew 

Islanders. 
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They kindled their fires, as they informed the Americans, by 

rubbing two pieces of wood together, as is practised in other 

islands of the Pacific Ocean; but the Americans had no opportu- 

nity of observing this process, as fire was always preserved in some 

part of the island, and there was no occasion for kindling it anew. 

They cooked their turtle or other meat (when they were so for- 

tunate as to have any) and their vegetables also, by covering them 

with heated stones, 

They take pride in their hair, and are particularly careful to 

wash and cleanse it almost every day; but they do not color it, 

as the natives of some of the islands are said to do; they mois- 

ten it, however, with the juice pressed out from the cocoa-nut, 

which gives it a very glossy appearance, and it is frequently so 

long as to reach down to the waist. 

Their mode of salutation is, to clasp each other in their arms 

and touch their noses together, as is practised in many other 

islands. 

No musical instruments of any kind were found among them ; 

but on particular occasions they would sing, or rather howl out 

something like a rude tune or song, which was unintelligible. The 

Americans tried to teach them to whistle, but they never could 

learn to do it, and their awkward attempts were amusing. 

In their names of persons, it could not be ascertained that they 

had any thing like a family name, but only a single one, corre- 

sponding to our Christian names, as in other islands. The Amer- 

icans could not learn, that those names were significant either of 

animals or other objects, as the Indian proper names are in Amer- 

ica; but no two persons were ever found of the same name. 

Children do not address their parents by any word correspond- 

ing to father or mother, papa or mamma, but by their proper names. 
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The parents treat their children on the footing of equality ; yet the 

children are generally well behaved and are never punished, ex- 

cept occasionally when impatient for food. 

Such were the natives, among whom it was the unfortunate lot 

of a part of this American ship’s company to be held in captivity. 

It will be recollected, that at the time of their capture off Lord 

North’s Island, — which was on the 6th of December, 18352, — 

there were in their boat twelve Americans and the three Pelew 

Islanders, who were carried with them as hostages for the three 

Americans left on the Pelew Islands. But on the 3d of Februa- 

ry following, the captain, Edward C. Barnard, and a seaman, Bart- 

lett Rollins, effected their escape, by means of a ship which came 

in sight of the island, and which the natives prepared to visit 

in their canoes, in order to obtain iron or some other articles of 

value. ‘The other Americans attempted to accompany them in the 

canoes; but their savage masters, by blows and menaces, prevent- 

ed it; many were severely beaten, and all but two, the captain 

and seaman just mentioned, were detained by force ; these two 

were severely beaten, but were allowed to accompany the natives 

to the ship and escaped. ‘The others, relying upon the humanity 

of the captain and crew of the ship, for some time confidently 

expected to be released in some way from their captivity. The 

ship remained in sight about three hours, and at one time was so 

near, that the Americans remaining on the island could distinctly 

see the hands on board; but suddenly their hopes were blasted ; 

the ship was observed to be pursuing her course; and the wretch- 

ed captives were obliged to suffer the agony of seeing her grad- 

ually fading in the distance, and at last wholly vanishing from their 

sight! Most feelingly has the author of the ‘“ Narrative” said, 

that ‘‘their minds, after having been gladdened by the hope of 
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once more enjoying the society of civilized beings, —of once more 
reaching the shores of our beloved country, — sunk back into a 

state of despair; we wept like children.” * 

When the natives returned from the ship, they had brought with 
them a small quantity of iron hoops, and a few other articles of 
little value; but they were highly dissatisfied with the amount re- 
ceived, and became greatly enraged. The division of the prop- 
erty caused much difficulty, and they quarrelled on account of it for 
several days. The seamen who remained in their hands, though 
innocent, were made the sufferers; they were held accountable for 
the conduct of those who had left them, and the natives vented 

their malignity upon them. ‘The captives were given to understand 
that their doom was now fixed; which proved to be but too true in 
respect to all except two of them. 

After the departure of the captain and the seaman Rollins, the 
natives treated the captives with increased severity; and the suf- 
ferers gradually sunk under their laborious tasks, or perished from 
actual starving or blows. Generally they were roused from. their 
broken slumbers about sunrise, and compelled to go to work, which 
was, usually, the cultivation of a vegetable or root somewhat re- 
sembling the yam, and called by them korei. It is raised in beds 
of mud, which are prepared by digging out the sand and filling 
the place with mould. This labor was performed wholly by the 
hand ; they were compelled, day after day, from morning till night, 
to stand in the mud, and to turn it up with their hands; and 
frequently this was done without their having a morsel of food till 
noon, and sometimes till night; at best they could get no more 
than a small piece of cocoa-nut — hardly a common mouthful —at 

* Holden’s Narrative, p. 97. 

41 
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a time ; and, if from exhaustion or any other cause the required task 

was not performed, the food was withheld altogether. But farther 

misfortunes awaited them. 

After having been on the island about four months, a violent storm 

nearly swept away the whole growth of nut-trees, and injured the 

fruit on those which had withstood the blast; in addition to which, 

the low grounds, where they raised the kore? root, were mostly 

filled with sand; and “famine stared them in the face.” * 

The natives ascribed this misfortune to the displeasure of their 

god, and resorted to such means as they imagined would appease 

him. At the same time they employed their captives, for months, 

in carrying on their shoulders and in their arms pieces of coral rock, 

in order to make a sort of sea-wall to prevent the waves from 

washing away the trees; and this labor was performed by the cap- 

tives under a burning tropical sun, without having any clothing, 

and after they had been “reduced to nothing but skin and bones.” + 

Nor was this the end of their sufferings. The natives insisted 

upon tattooing them, and they were compelled to submit to this 

painful operation, which, in that hot climate, was also attended with 

danger; for it caused such an inflammation, that only a portion could 

be done at one time; and, as fast as the inflammation subsided, other 

portions were successively operated upon, till the whole body was 

covered; their faces as well as bodies would have been tattooed, 

had they not resisted, and threatened to submit to death rather than 

to suffer it. Besides this operation, they were obliged to pluck all 

the hair from their bodies, and to pluck their beards about every 

ten days, which proved excessively painful, as at every successive 

operation, according to their account, the beard grew out harder and 

stiffer. t 

* Holden’s Narrative, p. 99. + Ibid. p. 100. { Ibid. p. 103. 
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In the course of the first five months, vessels passed in sight 

of the island; and one remained near it for three days; so that 

the men on board could be distinctly seen from the land. But the 

Americans were kept on shore and closely guarded ; while the ca- 

noes visited the ship, from which the natives brought back pieces 

of iron, fish-hooks, glass bottles, &c. On these occasions, all at- 

tempts to escape were vain. 

The captives gradually sunk under their excessive labors and 

scanty food; and at the end of the first year, one of them, Wil- 

liam Sedon, became so emaciated, that he could only crawl from 

place to place; and then his inhuman masters placed him in an 

old canoe and sent him adrift on the ocean; as was afterwards 

the case with another of the seamen.* 

It should be observed, that it is not their custom to bury in 

the earth any of their dead except very young children; all grown 

people, after death, are placed in a canoe and committed to the 

ocean. 

Another of the captives was accused by the natives of some tri- 

fling offence and put to death; the savages knocked him down 

with their clubs, and then despatched him in a barbarous manner ; 

and the author of the “Narrative” and his surviving companions 

also narrowly escaped being massacred ; in this instance, contrary 

to what had been experienced on their first arrival at the island, 

the natural sensibility of woman manifested itself in protecting them 

from the fury of the men. The next that perished was one of 

the three Pelew Islanders, who actually starved to death, and, 

according to custom, was committed to the ocean in an old ca- 

noe. Shortly afterwards, one of the two surviving Pelew Islanders 

was detected in taking a few cocoa-nuts without leave; and for 

* Holden’s Narrative, pp. 105, 108. 
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this he had his hands tied behind him, and was put into a canoe 

and sent adrift; this, it seems, was their usual punishment for va- 

rious offences. 

By these successive deaths, the only remaining survivors were 

now two of the seamen, Holden and Nute, and the Pelew chief, 

Kobac, who had become so much attached to them, that he seemed 

like a brother, and this fidelity and affection had produced a recip- 

rocal friendship for him. When they left the island, this estimable 

chief was but just alive. 

After dragging out a miserable existence on the island for two 

years, and having become so emaciated and feeble as to be un- 

able to labor, and therefore of no further use, the two surviving 

Americans succeeded in persuading the natives to exempt them 

from working, and to agree to put them on board of the first ves- 

sel that should come to the island. But they were at the same time 

told, that if they did not work they should not have even the mis- 

erable allowance of cocoa-nuts which they had thus far shared. 

They crawled from place to place, subsisting upon leaves, and now 

and then begging a morsel of cocoa-nut. 

In this wretched condition they remained for two months longer, 

when they received the reviving intelligence that a vessel was in 

sight and approaching the island. They prevailed upon the island- 

ers to visit the ship, which was found to be the British bark Bri- 

tannia, then on her way to Canton, under the command of Captain 

Henry Short, who published, at Lintin, a short statement of his 

passing the island on the 27th of November, 1834, and receiving 

the two survivors on board of his ship. 

It appears, that while off the island, he observed ten or eleven 

canoes, containing upwards of one hundred men, approaching the 

vessel, in a calm, or nearly so, with the intention of coming along- 
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side. But as he had only the small complement of thirteen men, 

he considered it prudent to keep them off, which he did by 

firmg a few six-pound shots in an opposite direction to the canoes 

some of which were.then within pistol-shot. At the same time his 

attention was suddenly arrested by hearing cries in the English lan- 

guage from some persons in the canoes, begging to be taken on 

board the ship; a boat was despatched from the ship towards the 

canoes, in order to ascertain the cause of the cries, when it was 

found, that there was an American in one of the canoes. The ship’s 

boat was sent back a second time, with strict orders to act with 

caution, and the man, having got from the canoe into the sea, was 

taken up by the boat and brought on board the ship. He then 

informed the captain that there was another of his countrymen in 

the canoes. It was instantly decided, that, if the canoes could be 

dispersed, every thing practicable should be done for the release 

of the other captive. The canoes were all dispersed but three, 

and the ship’s boat being again despatched in search of the re- 

maining seaman, soon found him, but in a most deplorable con- 

dition, afflicted with a fever from the effects of a miserable sub- 

sistence. Both of them were entirely naked, and had suffered 

severely under the burning sun of that latitude; and the last of 

them would not probably have survived more than two or three 

days longer. 

By the humane attentions of Captain Short and his officers and 

crew, the two Americans gradually recovered their health, in some 

degree, and were at length enabled to reach the shores of their 
own country, where they arrived in feeble health and in a most 
destitute condition, and were obliged to throw themselves upon 
the charity of their countrymen. They were made known to me, 
in Boston, by the owner of the ship in which they had been 
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wrecked (William Rodman, Esq., a distinguished merchant, of New 

Bedford, in Massachusetts), and recommended by him as entitled 

to the charitable regard of the public. The simple but affecting 

narrative of their shipwreck and sufferings, and their account of 

the social condition of the hitherto unknown people inhabiting the 

little island on which they had been so long held in the most 

painful captivity, could not fail to excite an interest in their case. 

The occasion, moreover, seemed to me to be a proper one for col- 

lecting some new materials, however inconsiderable they might be, 

for making additions to our stock of information respecting any 

portion of the human family ; and a specimen from a secluded spot 

of the globe, on which no European had ever landed, or would 

for a long time to come, and whose inhabitants, certainly, had not 

had sufficient intercourse with the rest of our race to be materi- 

ally affected by such communication, seemed to be peculiarly en- 

titled to notice. 

The present paper, and the Vocabulary accompanying it, are 

the only fruits of the inquiries which my time allowed me to make. 

In respect to the affinity of these islanders to others in the In- 

dian or Pacific Oceans, I will only add, that, from a comparison 

of ten of their numerals, I at once inferred that they were connect- 

ed with some part of the group called the Caroline Islands ; but it 

should be borne in mind, that numerals do not afford so unequiv- 

ocal data for inferences in ethnographical researches, as words of 

many other classes; because the numerals are more likely to be 

disseminated by the commercial or other intercourse of nations ; 

as we ourselves use what are commonly called Arabic numerals, 

though we should not be said to have a national affinity to the 

people of that stock. In the present instance, however, the infer- 

ence from those few words was the more to be relied on, as the 
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local situation of this island and the condition of its inhabitants 

rendered it improbable, that they should have had so much inter- 

course with other islanders as to have received their numerals 

from any other source than they did the rest of their language. 

It was highly satisfactory to find afterwards, that the inference I 

had thus made was confirmed by the intelligent philologist of the 

American Exploring Expedition, Mr. Hale, who had an opportu- 

nity of personally obtaining a more copious vocabulary of the lan- 

guages of the Caroline Islands than has yet been collected. Two 

words, however, that were in use on Lord North’s Island, betray 

their European origin ;— these were, their two names for a hat, 

which, as pronounced by the seamen, were shamberaro and shdppo ; 

both evidently corruptions of the Spanish sombrero, and the Por- 

tuguese chapeo, or, perhaps, the French chapeau. 

A Vocabulary of the Language of Lord WNorth’s Island, called by 

the Natives Tobi, in the Indian Archipelago ; with Phrases and 

Dialogues in the Language. 

The orthography used in this vocabulary is conformable to the principles 

of a practical ‘‘ uniform orthography,’’ formerly proposed by the author for 

the unwritten Indian languages of North America, and now used by the 

missionaries among the Indian tribes.* This system was adopted many years 

ago by the American missionaries at the Sandwich Islands. The basis of it 

is, that the vowels should have what we generally term the foreign, or Ital- 

ian sounds, namely :—a, as in the English word father ; e, as in there; 1, 

as in machine; 0, as in note; u, as in rule; and y, as in you, or like the 1. 

A few modifications of these fundamental sounds are distinguished by diacritical 

* See Memoirs of the American Academy, Vol. IV., p. 319 (1818). 
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marks, as follows ; the short 0, in the English word not, by 6 ; short u in but by 

u; zh represents the French 7. 

The consonants have their ordinary English sounds ; but the g is always hard, 

as in game, get, give, &c. 

The accentual marks only denote the syllable on which the stress of the voice 

is to be laid, and not a modification of the vowel sound. The accentual stress 

is always on the penultimate, except where otherwise denoted by the accentual 

mark. 

A. 

And, ma. 

Arm. See Hand. 

B. 

Back, tukkalek’. 

Bad, timma’. 

Bamboo, shil. (This does not grow on 
the island, but drifts from other places; 
the natives make knives of it.) 

Be (verb to be ; this verb is believed 
not to be found in the language). 

Beard, kusim. See Hair. 

Belly, mish‘ium. 
Big, yennitip. See Large. 
Bird (in general), karrim. Examples : 

nang zamiagi karrtim agi’, I saw your 
bird; nang zamiagi a karrum, J saw 

a bird, or birds; mi‘tchimim a karrum, 

the head of a bird; karrum a nang, my 
bird, literally, the bird of me; wu'shitu 

a karrum moa a Rollo, give the bird 
to Rollo (the name by which Holden 

was called on the island); gur za su- 
biji a karrum a Rollo wish’itu a tidi, 

do you go and get the bird from Rollo 
and bring it to me. 

Black, waizerris. 

Boat, prau. 

Bone, chil. 

Boy. See Man. 
Brass (or copper), mara bara. 

Break (to break as a stick), vitching’. 
Breakers, arau, or rau. 

Breast (of a female), tut. 
Brother, bizzhim. Example : bizzhim a 

gir, he is your brother. 
By and by, tapui a tirt. 

C. 

Canoe. See Boat. 
Carry (to); to carry sand, wohogi api; 

lo carry stone, wohogi avas ; to carry 

a man, wohogi a mara; nang za ho- 
gi karapa, I will carry the cocoa-nut. 

Child (of two, three, or four years old), 
labo; nang wa werri wedj, I am like 
a child; tchi-a-tchi labo, to sing to a 

child. 
Child-birth, yisse. 
Clean, bitch’ibitch. 
Clouds, kétcho. 

Cocoa-nut; in different stages this fruit 

has different names; as, (1.) sub, when 

in a very young state, so that they eat 
husk and all; it is then very bitter, 
and like a cabbage-stump; (2.) ub, 
when about four months old, and the 

part next to the stem is still soft; (3.) 
tchau, when the husk is so hard as 

to require breaking with a stone, the 
meat of the nut having begun to form 
and the milk being formed; (4.) kara- 
pa, when it is at the hardest, but still 
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green outside, and nearly fit to be 
gathered; karapa waizerris, a black 
or old cocoa-nut. 

Cocoa-nut tree, (specific name) lu. See 
Tree. 

Cold, makkrazm’. 

Come, or arrive (the same as to go), mo- 

rabitu; nang morabitu worra-zura, I 

will come to-morrow ; nang morabitu 
nimagur worra-zura, I will come to 
your house to-morrow; nang morabitu, 

Rollo, gir yu tamen, I came to your 
house yesterday, Rollo, and you were 
gone ; I did not sce you, tai miadji 

gur. But they also have these ex- 

pressions: — Tai tu atidi, come to 

me here ; tai tu, come to me ; nang 

tai tu, Z come; gir taitu, you come ; 

pratt morabitu thawup, the boat is 
gone lo sea. 

Copper. See Brass. 

Crying, atang, or zatang. 

D. 

Darkness; klowaizerris, very great dark- 

ness, or very dark, 
Daughter. See Son. 

Day, yaro; the same as Sun. 

Dead, mati; gtr mati, (are) you dead 2 
Dirt, dirty, yubir ; also, a dirty person, 

or woman. 

Drink, lima. 

Dust. See Dirt.. 

E. 

Earth (or dirt), bir. 

Eat (to), mikka; nang mikka a tchau, 

Teat a green cocoa-nul; nang mikka 
alus, I eat a rype cocoa-nut ; nang 

mukka pipi ika, I eat many fish; 
T shall eat to-morrow, nang miukka 
woOrra-zura, or worra-zura nang muk- 

ka; we eat (thou and 1), gira nang 
mukka ; you eat, gtir mukka; nang 
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za mukka worra-zura, I shall eat to- 

morrow; nang za miukka, J will eat. 

FE. 

Far, afar off, yatau; yatauva, a very 

great distance off, or hardly in sight. 
Father, wir/timim; wir'timim nang, 

my father, or my friend. 
Feces, yeppuk. 
Feel (to), suligi (?). 
Fingers, ka‘imik; the same as Hand. 

They distinguish between the fingers 
and the thumb, but the distinction is 

not recollected. 

Fire, ya, or yaf. 

Fish, ika; giir yiwu pipiaika, you have 

got a great many fish ; hah ! ara si- 

mil a ika patchi gitchi gi, only one 

Jish, a very small one ; taw a ika, no 

Jjish; ikaanang, my fish; ika a gir, 

your fish. 
Fish-hook, kau, kati ika. 

Fishing-net, shibbo’. 
Fly (a), lang. 

Foot, petchem’; petchem! a nang ma- 
tak’, my foot is sore. The word petch- 

em’ includes foot, leg, and thigh. 

Friend. See Father. 

G. 

Girl (a small one), 
(patchik, small). 

Give (to); I'gave, or Iwill give, to Siiv- 
rukamik a cocoa-nut, nang zali Siivri- 
kamik a karapa; give me those fish, 
kuzzito; no, they are not mine, taw, 
igawmit; origriigawmit, the fish (ika) 
are nol mine; tai ushit, I will not parl 

with them; ba? what is the reason? 

Go (to), (the same as to come,) morabitu; 
are you going by night, gir morabitu 
nebo’? nang za bitu, I will go; nang 

morabitu, I go, or I went. See Come. 
God, or a divinity, Yar’ris. They reckon 

patchik yaiva 
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eighteen of these gods or spiritual be- 
ings; and one end of the island is 
called Verri Yarris, or God’s Ground, 

and is under a perpetual tabu’. ‘The 
only persons allowed to enter it are 

the priests, and such individuals as 

are tattooed from head to foot. This 

name is also given to the priest while 

in the act of performing his religious 
duties, on the mat, in the temple. 

Good, yissing, or yissin; Stivrikamuk 

yissing a mara, Suvrikamuk is a 
good man; Rollo mak Timit yissing 
a mara, Rollo and Tinut [i. e. Holden 
and Nute] are good men; atia kara- 

pa yissting, this cocoa-nul is good ; 

yissun means also elegant, beautiful, 

when applied to the face, or looks. 

They also use mapia; as, Rollo mapia 

ma, Rollo is a good man; this word 

is not so strong as yisstm, which last 

may be rendered very good; the word 
good, when applied to the taste, is ex- 

pressed by yenno. 
Grass, worri. They weave a kind of 

cloth of grass, which they say they 
learned, not many years ago, of some 
Ternate women, 

H. 

Hair (of the head), tchim; the beard, 
kustim. They do not color their hair, 

as is said to be practised in some 
islands ; but they squeeze the juice 
from the cocoa-nut, which makes 

their hair glossy; they are very 

proud of their hair, which reaches 

down to their waist. 

Hand, ka'‘imuk; this word includes the 

whole arm; a few of the natives of 

Lord North’s and the Pelew Islands 
were observed to be left-handed, and 

some used both hands alike. 
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Head, mi’‘tchimim. 

Here, atidi, or etidi. 

His. No corresponding word in the lan- 
guage is recollected. 

He. See remarks under the word ‘‘ Pro- 

nouns,”’ in this Vocabulary. 

House. See Hut. 

Hungry, shat’téri mau. 
Hut, or house, yim; mora yim, in the 

house ; mora gittiim, out of doors ; 
kutchi vara mora gittim, throw it 

out of doors. 

I (myself), nang. 
Iron, pang-tl ; also pishu. 
Iron-hoop, chipa; i.e. pieces of iron 

hoops, of which they make knives, &c. 

L. 

Labor, yakilah; also used for strength. 
Large, yennup. 
Laugh (to), mimi; nang mimi, I laugh ; 

gir mimi, thou laughest, or you laugh; 

Rollo za mimi, Rollo [ for he] laughs. 
Leg. See Foot. 

Lightning, vizhik. 
Little. See Small. 
Lizard, pilil. 

Lord North’s Island, Tobi. 

M. 

The children have no corre- 

sponding term for this and our word 

papa, but speak to their parents by 
their names; they are treated as 

equals, but are corrected when they 

cry for food, &c.; they are not cor- 

rected for misbehaviour in general, 

but are well behaved. 

Man, ma, or mari, or mara; patchit ma, 

or patchik ma, a boy, i. e. a little 

man; werriwagi mari, a@ young man. 

Mama 
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N. B. Mara is used for a male bird, or 

other animal, and vaiva for a female. 
Many, a great many, several, pipi. 

Man-of-war bird, kiittuf; nang za mia- 

gi kittuf mata tu etirna, I see a 

man-of-war bird silting there. 
Mat (worn by the women), tivetti’; that 

worn by the men, vitivvit. 

Milk (of the breast), tut. See Breast. 

Mine; the cocoa-nuts are mine, tcho 

igdmut; my cocoa-nul, karapa a nang; 

your cocoa-nul, karapa agiir; ukkum 

yu gtimmiut, i belongs to some other 

person. 

Moon, mukkim. 

Mosquitoes, lam. 
Mouse. See Rats. 

N. 

Near to, ya petetto. 
Night (and by night), nibo’. See To go. 
No, taw. 

Numerals : — 

1, one, yat. 

2, two, gub-lu. 

3, three, ya. 

4, four, van 

5, five, ni. 

6, six, wor. 

7, seven, vish. 

8, eight, wawr. 

9, nine, tii’. 

10, ten, se, or sek. 

11, eleven, sekim asu’. 

12, twelve, sekiim guo’. 

13, thirteen, sekim saru’. 

14, fourteen, sektim vaii. 

15, fifteen, sekim limo’, 

16, sixteen, sekum waru’. 
17, seventeen, sekiim vishu’. 

18, eighteen, sektim waru’. 

19, nineteen, sekim tit’. 

20, twenty, sekiim gluo’. 

30, thirty, guwaik, 
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40, forty, serik’. 

50, fifty, vaik. 

60, sixty, limaik. 

70, seventy, vishik. 

80, eighty, warik. 

90, ninety, tuwik. 

100, one hundred, surbing. 

200, two hundred, = gurbing. 

300, three hundred, sururbiing. 

400, four hundred, vabiing. 

500, five hundred, _ nimibting. 
600, six hundred, wari-bing. 
700, seven hundred, vishi-biing. 

800, eight hundred, wari-bung. 
900, nine hundred,  tu-i-bing. 

1000, one thousand, — se’/kabung.* 

* The following Numerals of the Caroline 
Islands are from Freycinet’s ‘‘ Voyage round the 
World”; the French orthography is preserved : 

iot, or hiot. 
ye EUs 
, iel, ieli, iol, hiel. 

, fan, fel, fang. 

limme, libe, mimmée, lim. 

» hob. 

, fiz, fus, fis. 

, ouab, ouané, ouhané, hual. 

ti-hou, lihu. 

sek, secke, seg. 
segmaccou, segmacéo. 

segmaroua-au, segmaru. 

segmasalu, segmehaloa. 

segméfaou, segméfohu. 
segmalimou, segmalimu. 

segmahoutoau, segmahulu. 
segmafissou, segmafisu. 

segmahoualou, segmahoulou. 
segmatouoau. 

ruek ; mentérucké. 
serik, selik, elig. 
fahik. 
limék, némeké. 

holik, oulik, oulek. 

fizik. 

onalik. 
ti-houekeé. 

sia pogou, siapougou. 
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N. B. They seldom count above a 
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O. 
hundred; and when they wish to express |Old (that is, from twenty years upwards), 

a larger number than that, they do it by 
a repetition of the syllable sek (ten), 

thus : — sekiim a sek, a sek, a sek, &c. 

In counting cocoa-nuls they use the 
following numerals : — 

1, su 6, waru. 

2, guo’. 7, vishu’. 

3, saru’. 8, tii. 

4, vao. 9, wanting. 

5, limo’. 10, sek. 

mazui; very old, mazui ava’; also, 

bitch’ibtitch tchim, which literally 
means, the hair is while. 

ie 
Papa. See Mama. 
Parent. No word equivalent to this. 
People. This is expressed by adding 

pipi, many, to mari, man ; as, pipi 
a mari, many men; pipi a vaiva, many 

women. 

In speaking of any number of fishes| Pronouns : 
(ika) they would use the following nu- 

merals : — 

simiil ika, one fish. 

gwimul ika, two fishes. 
srimul ika, three ss 

vamiul ika, four 

nimil ika, five 

wawrimil ika, six 

vishi-emiul ika, seven 

wawrimul ika, eight ‘‘ 

tuimil ika, nine 

sek ika, ten 

ce 

ce 

But in the act of counting out fish, they 
proceed by pairs or couples; as, two, 

four, six, &c.* 

In counting fish-hooks they use a still 
different set of numerals, which, howey- 

er, are not recollected. 

Other examples of reckoning are the 
following : — 

suavas, one stone. 

guo karim, two birds. 

su yaru, one sun, 7. e. one day. 
guo yaru, two days. 

simul a mari, one man. 

srimul vaiva, three women. 

* So, in the Tonga Islands, in counting out 
yams and fish, they reckon by pairs or couples. 

See Mariner’s “ Tonga Islands.” 

I, myself, nang. 
thou, or you, gur.* 

he; this pronoun seems to be wanting 
in the language. 

we (you and I, or they and I), gir 
nang; and there appears to be no 

other way of expressing we. 

R. 
Rain (to); it rains, ut; it does not rain, 

or if is done raining, taw ut. 

Rats, tiim/mitim. 

Reef (of rocks), araii. 
Rind. See Cocoa-nut. 

S. 
Sand (of a shoal in the sea), pi; but it 

means simply sand. 
Sea (salt water), tat. 
See (to), oma'iga, or miagi; miagi, I 

saw, or did see. 

Shark, po. 

Sharp; yé ka’ila, i is sharpened (speak- 
ing of a piece of iron that is sharpen- 
ed); but yé ka’tla is also used thus : 
Nang yé ka‘ila, I am well, or strong. 

Ship, waw-wia. 
Short, yii-mot, or ya-mot; applied to 

persons and things. 

* In the language of the Tonga Islands, also, 

ger, pronounced giir, See Mariner’s work. 
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Sick, makakes; nang tai makakes, J am 

nol sick; nang yé ka’ila, or nang yu- 
kail, I am well, or strong; nang tai 

kail, I am weak, or not strong. 

Sister, miangum ; Kobowiut miangim 

a gur, Kobowut is your sister. 
Sleep, mussi; to sleep, mumma tidi; I 

sleep, nang miimma tidi. 

Small, patchik; very small, patchi git- 
tchi-gi; in speaking of a grain of sand, 
a mote in one’s eye, &c., bugis-baichu. 

Son (and daughter); it is not recollect- 

ed that they made any distinction in 
speaking of sons and daughters; they 
would say, labo nang, for my son, and 

my daughter, without discrimination. 
Speak (to), titri. See under Talk and 

Thunder. 
Stars, vish. 

Stone, vas. See Carry. 
Stop (when a person is going away); to- 

pai tai-tu a tidi mata tu tillinip, slop 

somewhere and silt down and talk. 

Storm, pipi ut, i. e. much rain. 

Strong. See Sick. 
Sun, yaro, 

aR 

Tabu’ (as a substantive), the taboo, or 
religious prohibition or interdict put 

upon places and things which are not 

to be used, &c.; common in the 

islands of the Pacific Ocean. 

Talk(to), titri; titri Inglish, talk English ; 
titri Tobi, talk Tobi, that is, the lan- 

guage of Tobi, or Lord North’s Isl- 
and. When it thunders, they say, 

Yarris titri, Yarris (God) talks ; they 
are in great fear of thunder. 

Tattoo (to), verri verri; old persons are 
the most tattooed. 

That, amana. 

There, etirna. 

Thief. See the Dialogues subjoined. 
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This, atia, or tia; tia karapa, this co- 

coa-nut, 

Thumb. See Finger. 
Thunder, pa; paza titri, it thunders, or, 

literally, the thunder speaks. See also 

under Talk. 

Tie (to), buzhanet’; 

amenna, J tte it. 

Tired, shat’téri raimis. See Hungry. 

Tree, or Wood, teburra ika, i.e. the 

trunk or stem. ‘See Wood. (One of 
the seamen gave lew or lu.) 

Turtle, wari. (Five only were caught 
at the island during the two years’ 

captivity.) 

nang buzhanet! 

U. 

Urine (to), kuru kul. 

W. 

Warm, wirbttch. 

Water (salt), tat. 
«¢ (fresh), taru. 

Well (not sick). See Sick. 
Whale, kas. 

What; what is that? matamen a menno? 

Answer, wonap a mana, it ts a wonap, 

or the fish called a skipjack ; what is 

also expressed by a kind of grunt, 
h’ng or h’n; what or who, as, Verra 

mata a mana, what is his name 2 i. e. 
who is that 2 

Where, ama’? Answer, etirna, there, 

in that place. 

White, bitchi ; bitchi, a white man or 
European. 

Why, ba. 

Wind, yang. 

Woman, vaiva; a lying-in woman, yes- 

Sl; @ young woman, werri-wagi vai- 

va; applied also to female birds. 

Wood, timmitch. See Tree. 

Work (to). I shall not work on the canoe 

to-morrow, 1. e. in hollowing her out by 
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chopping, nang tai rava a prau wor- 
ra-zura. (Their canoes are made of 
the drift-wood from other islands.) 

Y: 

Yellow, arreng’. 
Yes, ira, or ila. 

Yesterday, rollo. 
Yesterday night, rollo nibo’. 

You. See under Pronouns. 
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The names of the different members 

of the family in which the seaman Hor- 

ace Holden lived were : — 

Parabua, the father of the family. 

Nakit, the mother. 

Biwir'timir, the eldest child, then 

twelve or fourteen years of age. 
Kobowiit, the second, a daughter. 

Kobanuik, the third, a daughter also. 

Wa’ribo, the fourth, a son. 

Tobi and English Vocabulary ; being the preceding Vocabulary re- 

versed. 

A. 

Ama’, where. 

Amana, that. 

Araii, or rai, a reef of rocks, breakers. 

Arreng’, yellow. 

Atang, or zatang, crying. 

Atia, or tia, this. 

Atidi, here. 

Aturna, or eturna, there. 

B. 

Ba, why. See English Why. 

Bizzhim, brother. 

Bur, earth, dirt. 

Bitch/ibitch, clean. 

Biitch/ibiitch chim, old; literally, the hair 

is white; butchi butchi, white. 

Biizhanet’, to tie. 

Cc 

Chau, acocoa-nut. See English Vocab-| 

ulary, Cocoa-nut. 

Chil, bone. 
Chim, hair of the head. See Kusum. 

Chipa, iron hoop, See Pang-iil. 

E. 

Etidi, or atidi, here. 

Etiurna, there. 

G. 

Giir, thou, you; gur nang, we, 1. e. you 

andI. See He, in English Vocabu- 

lary. 

H. 

H’n (an indistinct sound, resembling a 

grunt), what. 

1 

Ika, fish. 

Ila, or ira, yes. 

K. 

Kaimtk, hand, including the arm and 

fingers. 

Karapa, a cocoa-nut, when it is hard, but 

still green outside, and nearly fit to be 

gathered; karapa watzerris, a black 

or old cocoa-nut. (Malay, kalapa; 

Sunda, kalapa (Crawf.); Javanese, 

klapa.) 

| 

| 
| 
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Karim, bird, in general. 

Kas, a whale. 

Kai, or kati ika, a fish-hook. 

Krel, a fishing-line. See Tari. 

Klowaizerris, very dark, or very great 
darkness. 

Kotcho, clouds. 

Kuru kul, to urine. 

Kusum, beard, hair. 

L. 

Labo, a child of two or three years old; 

my son, or my daughter. 
Lam, mosquitoes. 

Lang, a fly. 

Limma, to drink. 

Lu, the cocoa-nut tree, in particular. 

M. 
Ma, and. 

Ma, or mari, man; pipi a mari, many 

men; pipi a vaiva, many women ; — 

equivalent to people. 
Makakes, sick. 

Makkrazm’, cold. 

Mapia, good. See Yissing. 
Mara bara, brass or copper. 
Matamen, what. 

Mate’, to kill. 

Mati, dead. (Holden says puruk.) See 
Mariner, i. 63. 

Mai. See Shat’téri. 
Mazui, old, %.e. from twenty years up- 

wards; mazui a va, very old. See 

also Butchi. 
Miangiim, sister. 
Mimi, to laugh. 
Mish’ium, belly. 
Misherim, mother. 

Mi‘tchimim, head. 

Morabitu, to come (same as to go). 
Miukkim, moon. 
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Mimma tidi, to sleep; nang mumma tidi, 

I sleep. 
Ming’-a, or mikka, to eat. 

Mussi, sleep. 

N. 

Nang, I, myself; mine. 
Nibo’, night, by night. 

to go. 

See Morabitu, 

O. 

Oma’iga, or miagi, to see; midgi, Isaw, 

or did see. 

P. 
Pa, thunder. 

Pang-il, iron; used also for a nail. See 

Chipa. 

Patchik, small, very small. 

Petchem’, foot (includes leg and thigh). 

Petetto. See Ya petetto. 
Pi, sand (of the sea), a shoal. 
Pilil, a lizard. 

Pipi, many, great many. 

Pipi a ut, rain and storm. 

Po, a shark. 

Praii, boat, canoe. 

Purtk. See Mati. 

Fs 

Rail, breakers. See Wurrapi and Araii. 
Rava, to work. See Work. 

Rollo, yesterday; rollo nibo', yesterday 

night. 

Ss. 

Shat’téri mau, hungry. 

Shat’téri raimiis, tired. 

Shibbo, a fishing-net. 
Shil, bamboo. 

Sub, cocoa-nut, when in a very young 
state, so that they can eat it, husk and 
all; it is very bitter, and is like a cab- 
bage-stump in eating. 
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Tat, sea, salt water; laru, fresh. 

Tabu’, to taboo, or interdict. 

Tabirraika, wood, i. e. the stem or trunk. 

Tapui a tirt, by and by. 
Tari, a small cord or twine. 

Taru, fresh. See Tat. 

Taw, no. 

Tchau. See Chau. 

Tia, or atia, this. 

Titri, to talk. 

Tivviti’, mat worn by women. 

tivvit. 

Tobi, the native name for Lord North’s| 

Island. 

Topai, to stop, &e. 
Tukkalek’, the back. 

Timma, bad. 

Tim’miim, rats. 

Tammitch, wood (trees). 

Tut, breast of a female; also, milk of 

the breast. 

See Krel. 

See Vi- 

See Stop. 

U. 

Ub, cocoa-nut, when about four months 

old. See Chau, Karapa, Sub. 

Ut, it rains; law ut, it does not rain, or 

it has done raining. 

Wi 

Vaiva, a woman; patchtk vaiva, a girl, 

or a little woman. 

Vas, stones. 

Verra, what, or who. 

Verri verri, to tattoo. 

Vish, stars. 

Vitching, to break (as a stick). 
Vitivvit, mat worn by men. 

Vizhik, lightning. 
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W. 

Waituti, to wash. 

Waizerris, black. 

Wari, a turtle. 

Waw-wia, a ship. 

Wohogi, to carry. 
Worra-zura, to-morrow. 

Worrl, grass. 

Wirbitch, warm. 

Wurrapi, beach. See Rai. 

Wiur’timum, father, or friend. 

y% 
Yah, or yaf, fire. 

Ya peteto, or ya petetto, near to. 

Yammot’, or yimmot’, short, applied to 

persons or things. 

Yang, wind. 

Yaro, day (same as sun), sun. 

Yarris, God, divinity, spirit. 

Yat, one. See Numerals in the preceding 

Vocabulary. 

Yatau, or yatauva, far off, a great dis- 

tance off. 

Yé ka’ila, it is sharp (speaking of an iron 
hoop sharpened). But yé ka‘la is also 

used thus: Wang yé ka'tla, I am well 
or strong. 

Yenno, good (to the taste). 
lish Vocabulary, word Good. 

Yennup, big, large. 

Yeppuk, feces. 
Yim, house, hut. 

Yissiing, or yissiin, good, beautiful, ele- 

gant. ' 

Yubbir, dirt, dirty. 

Yukila, labor, strength. 

See Eng- 

Z. 
Zali, to give. See under Cocoa-nut. 
Zatang. See Atang. 
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Dialogues between Natives of Lord North’s Island and Horace 

Holden, one of the American Captives, who was called by the Na- 

tives Timir (Teemeet); the Captain (Barnard) was called 

Peter INGLIsH. 

Native. Timit, tai tu atidi, nang verri 

verri gir; mari Tobitai verri verri man 

Inglish mori puruk ; zabitu Yarris yet- 

tamen man Inglish. 

Horace, come here, for I am going 

to tattoo you; if Tobi man does not 
tattoo Englishman, he will die; Yarris 

(God) will come, and Englishman will 
go immediately out of sight; i. e. be 

destroyed. 

After Captain Barnard and Rollins escaped from the island, the natives would 

often ask of Holden and Nute, where they supposed Peter Inglish was; and, 

when told that he was on his way to England, they would say, — 

Ah! Pitir Inglish taw borobito Ing- 
lish; Pittr Inglish yipilif tang a ni ma- 
ria Tobi a pang-wl; Pitir Inglish mo- 
ri puruk wor a tat; Pitir Inglish titri 
titri mari Tobi pipi a pang-il, pipi a 
ligo’, pipia mullibadi; shaik! man Ing- 
lish yipilif ttimma’‘; mari a Tobi za so 

za titri Yarris, wawrwa a Inglish tcher 

prat tai bito wor Inglish. 

Ah! the captain will never get to 
England; the captain was a thief; he 

had not given Tobi man any iron, and 
he would die at sea; the captain talked, 
and talked with Tobi men, (that they 
should have) much iron, great many 
clothes, and much brass ; for shame ! 

Englishmen (are) all thieves and bad 
men; Tobi men (are) very angry; (we) 

will speak to God, and he will make the 
ship founder at sea, and the captain 

never will arrive in England. 

Whenever Holden or Nute expressed a wish to go to England, the natives 
would say, — 

Gur za bito Inglish ba? Taw a 

mikka wor Inglish; giir za bito Ing- 
lish, gir mori purtk; mari Inglish 
mukka ketchi etchi, oma a yeppik gir 
mummi tidi a Tobi, yevvérs mari Tobi 
yissiing a mikka. 

AS 

What do you (wish to) go to England 
for? There is nothing to eat in Eng- 
land; if you go to England, you will 
die ; Englishmen eat rats, and snails, 

and filth; if you stay in Tobi, you will 
live; Tobi men have very good (food) 

to eat. 
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Dialogue between Horace Holden and his Master, Parabua. 

Holden. Parabua, gir za woshito a 

nang wor a prail, nang za bito Inglish; 

nang za mumma tidi a Tobi za purik, 

taw a mukka wor Tobi; wor Inglish 

pipi a mukka, pipi, pipi; gir za woshi- 
to a nang wor a pra nang za li a gir 

pipi a pang-ul, pipi a ligo’, pipi a mil- 
libadi; gir tai woshito a nang za puruk 

wor a Tobi gir taw a pishu. 

Parabua. Ha! nang tal woshito a 

gur; gur titri timma; gir tang a ni 
nang a pang-ul; Pitir Inglish yipilif, 

gur yipilif, mari a Inglish yipilif sina- 

messen’; tumma man Inglish; gir 

mimma tidi wor Tobi, za purtk a Tobi. 

H. Parabua, if you will put me on 

board of a ship, I will go to England; 

if I remain at Tobi (Lord North’s), 

I shall die, for there is nothing to 

eat on Tobi; in England, much food, 

much, much; and if you will put me 
on board of a ship, I will give you 

much iron, many clothes, and much 

brass; if you do not put me (on board) 

I shall die on Tobi, and you (will get) 
no iron. 

P. Ah! Iwill not let you go; you 

talk bad; yon will not give me any iron; 

Peter Inglish is a thief, you are a 
thief, all Englishmen (are) thieves and 

liars; Englishmen (are) bad men; you 

(are) to stay on Tobi, to die on Tobi. 

Another Dialogue between the same Persons. 

P. Timit, gir za bito Inglish gir 

za ni mari Tobia pang-ul yenntip waisa 

tibiriika yennip a tipoi a wawsa, a ligo’, 

kai ika, zis a pishu’ a tit a tiv’vatif, a 

miullibadi, za bito Tobi za li wir’timum 

a gur? 

HZ, Mla, nang za bito Inglish nang 
za ni mari Tobi a pang-tl yennup, a 
tipoi, a wawsa, a ligo’, kati ika zis a 

pishu’, a tit, a tuv’vatif, a millibadi, 

za bito Tobi, za li wir’timiim a nang. 

P. Git za bito Inglish gir di mim- 
ma tidi wor Inglish, taw borobito Tobi, 

gur za yuwun; timma taw mipir klo 

dungarangus. 

H Nang za bito Inglish, nang dak 
mimma tidi wor Inglish, nang za bito 

Tobi. 

P. Horace, if you go to England, will 

you give the men of Tobi iron of a large 

size, as big as a stick of wood, and big 

axes, and knives, and cloth, and fish- 

hooks, an anvil and hammer, and nee- 

dles, a trunk, and brass, and then come 

back to Tobi and give them to your 

father ? 

H. Yes, 1 will go to England, and I 

will give to the men of Tobi iron of a 
large size, and big axes, and knives, 

and cloth, and fish-hooks, an anvil, and 

needles, and trunks, and brass, and then 

come back to Tobi and give them to my 
father. 

P. If you go to England, you will 

stop (sleep) there, and not return to 
Tobi; this (will be) bad and not friend- 

ly, and you will be a bad man. 

H. If I go to England, I will not 

stop (sleep) there, but return to Tobi 
immediately. 
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P. Gir tuay gora bito Inglish; gir 

mori purtik wor a tat, gir tay bito To- 

bi. 

Hf, Ha! nang yegora bito Inglish, 
taw mori puruk wor a tat. 

P. Gur ani a pra wor Inglish, pipi 

a pang-iil, a ligo’, karapa, a vaiva pipi, 

a mari pipi, a labo ? 

H, Mla, nang yiwo’ a pratt wor Ing- 

lish, pipi a pang-tl, a ligo’, karapa, a 
vaiva, pipi a mari, pipi a labo. 

P. Timit, gir za bito Inglish gir 

tay bito Tobi, mari Tobi za titri Yarris, 
gir mori purik. 

H. Nang za bito Inglish, nang di 

mumma tidi, a turt za bito Tobi. 

P. Timit, gir za bito vene Yarris, 

gir tay bito, gr mori puruk. 

H, Tir pay; nang za bito. 
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P. You do not know the way to Eng- 
land ; you will die (or be lost) at sea, 
and not come to Tobi. 

H. Aye, I do know the way to Eng- 

land; I shall not die (or be lost) at sea. 

P. Have you got ships in England, 
and a great deal of iron, and cloths, 

and cocoa-nuts, and many men, women, 

and children ? 

H. Yes, I have got ships in Eng- 

land, much iron, and cloths, and cocoa- 

nuts, and women, and a great many 

men and children. 

P. Horace, if you goto England, 

and do not come back to Tobi, the men 

of Tobi will talk to God, and you will 

die. bs 

H. I will go to England and stop a 

short time (i. e. sleep there), and shall 

return to Tobi. 

P. Horace, if you do not goto Yar- 
ris’s house (i. e. the place of worship), 
you will die. 

HT, Wait a minute; I will go. 

** Tt was the intention of the author of this communication to 

have added some remarks upon the grammatical structure and affini- 

ties of the dialect of Lord North’s Island ; but continued ill health 

prevents his doing it in season for the publication of the present 

volume. Those remarks, therefore, are necessarily deferred to a fu- 

ture occasion. 
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VI. 

Al Vocabulary of the Soahili Language, on the Eastern Coast of 

Africa ; by Samuel K. Masury. 

Communicated by Charles Pickering, M. D. 

Tue following Vocabulary was obtained by Dr. Charles Picker- 

ing, during his stay at Zanzibar, in 1844. It was collected with 

care by an intelligent gentleman of Salem, Massachusetts, who had 

resided for some time in Zanzibar; and it is so difficult to procure 

authentic specimens of languages from the less frequented quarters 

of the globe, that it appeared desirable to preserve this in the Me- 

moirs of the Academy. The following short note of Dr. Pickering 

will give all the necessary information respecting it. 

JOHN PICKERING. 

Boston, July, 1845. 

To Joun Pickerine, President of the American Academy of Arts 

and Sciences. 

Sm :— The accompanying Vocabulary was obtained by Mr. Ma- 

sury, of Salem, Massachusetts, from a native of the Comoro Islands, 

who had resided several years at Zanzibar. The Soahili language, 
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besides being vernacular at the last named place, is the language 

of commerce on the eastern coast of Africa, like the Malay 

among the East India Islands. The native above mentioned stated, 

that it is different from either of the tongues indigenous to his own 

country. 

Boston, July, 1845. 
Caw Bs 

Vocabulary of the Soahili Language. 

Lao, to-day. Thalatha, three. 

Cassio, to-morrow. Aroba, four. 
Cassio cuto, day after to-morrow. Cumsa, five. 

Mise,* month. Seita, six. 

Marka, year. Sebah, seven. 

Secoo, day. Themania, eight. 
Gama, good. Tissa, nine. 
Acouna gama, no good, bad. Asher, ten. 

Vouta, pull. Hedasher, eleven. 

Nenda, go. é Thenasha, twelve. 

Nouse [noos}, half. Thalatasha, thirteen. 

Aroba, quarter. Arobasha, fourteen. 

Real, dollar. Cunstasher, fifteen. 

Cas robo real, three quarters of a dollar. |Setasher, sixteen. 

Thumoney, twelve and a half cents. Sabatasher, seventeen. 

Nouse thumoney, six and a quarter | Themaniatasher, eighteen. 
cents. ‘Tissatasher, nineteen. 

Bettle, pound. Asharen, twenty. 7 

Lette, bring. Thalathen, thirty. 

Anjo, come. Aroben, forty. 
Zeaseyacu, yams. Cumseen, fifty. 

Dese, bananas. Seiteen, sixty. 
Machungo, orange. Sebeen, seventy. 

Nanas, pine-apples. Themaneen, eighty. 

Desem beche, green plantain. Tissen, ninety. 

Desem befou, ripe plantain. Mea, one hundred. 
Pemba, ivory. Alfe, one thousand. 

Wahed,f one. Mopa, white. 
Theneen, two. Mazungo, white man. 

* Qu. Portuguese, mese ?— Eprr. ene: weigly 
+ These numerals are from the Arabic. Hame, cotton [unbleached]. 
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Bondook, musket. 

Chirsas, lead. 

Kesu, knife. 

Opanga, sword. 
Kete, chair. 

Nena ta ka, what do you want ? 

Mechala, rice. 

Marge, water. 

Mapoonga, paddy. 
Matama, corn. 
Mohinde, Indian corn. 

Nazee, cocoa-nut. 

Madafou, green cocoa-nut. 
Mafouta, oil. 

Mafouta oto, Simsim oil. 

Waku, keep. 
Na yew-a, I know that. 

Pata, ring. 

Casca-se, northeast monsoon. 

Co-se, southwest monsoon. 

Papo, wind. 

Motto, fire. 

Coo-ne, wood. 

Gooza, hide. 

Sa, clock. 

Coo-ko, chicken. 

Maze, moon. 

Jua, sun. 

Kepanda, quadrant. 

Soca-re, wheel for ships. 

Camba, rope. 
Deva, compass for ships. 
Dorbeen, spy-glass. 
Keo, looking-glass. 
Darusha, window. 

Foongoa, open. 

Melango, door. 

Numba, house. 

Frass, horse. 

Cadoga, small. 

Bahare, sea. 

Booza, goat. 
Cutoonga, onions. 

Boone, coffee. 

Masepe, line. 

Doana, hook. 

Gopa, afraid. 
Way-ya, you. 
Mattooma, slave. 

Daga, bird. 

Oulia, England. 

Americano, American. 

Hapa, here. 
Kudthen, apart. 
Meshahara, wages, or pay. 

Karamoo, feast. 

Pane, lightning. 

Tookana, blackguardism, or swearing. 

Goom bana, not friends. 

Lena, where. 

Sa fe re, going to sea. 

Marra en gape, how many times. 

En gape, how many. 
Mahala gana, what place. 

Mala, merchandise. 

Lahabu, gold. 

Feather, silver. 

Chaba, brass. 

Poo-a, steel. 

Chuma, iron. 

Me-te, tree. 

Pouma-le, yards [of a ship]. 

Negota, mast [of a ship]. 
Mabing-oo, cloud. 

Nayota, star. 
Qua ka, at his house. 

Tanga, sail. 

Macaboo, vessel. 

Mo-she, smoke. 

Roodeza, return. 

Wa than ega, what do you think of it. 

Ouwawa, fine. 

Oochomgoo, bitter. 

Tam-oo, sweet. 

Casea, owe. 

Mahareba, sundown. 

A la se-re, about four o’clock [in the 

morning at cock-crowing ]. 

Mechana, noon. 

Ha na, he has not any. 
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Bouda, old man. 

Keza, dark. 

Negoomoo, hard. 

Mapea, new. 

Alama, number. 

Mavoole, umbrella. 

Ooma que ba, you stole it. 
Hapananitoo, nobody. 

Coopatare, last. 

Toon goosha, turn it round. 
See meka, stand it up. 

Sama-ke, fish. 

Me me ra, pour it out. 

Se ma gee, don’t spill it. 

E-majar, full. 

Neja, outside. 

He-itosha, enough. 

Tan gooka, it will fall. 

Gwabere-ke, thank you. 
Feneka, cover. 

Ga-le, dear. 

Taka, duty. 

Zema, put out. 

Cartar* se, paper. 
Calamo, pen. 

Kondeker, write. 

Winnu, ink. 

Zeatoo,t shoes. 
Maungo, back. 

Ouso, forehead. 

Machabou, cheek. 

Zedola zumgo, toes. 
Naye, foot. 
Segegu, heel. 

Segeno, ancle. 

Chaff, calf. 

Padya, thigh. 
Coffee, palm of hand. 
Conda, hand. 

Makoocha, finger-nail. 

Zedola, finger. 

Kewoongo, wrist. 

* Portuguese, carta. — Epir. 

+ Qu. Portuguese, zapato? — Eprr. 

Ca-pwa, arm-pit. 
Kefrua, breast. 

Maga, leg. 

Begga, shoulder. 

Segero, elbow. 
Mercono, arm. 

Go-at, knee. 

Tumbo, belly. 
Davu, beard. 

King-wa, jaw. 

Oulema, tongue. 
Cadavu, chin. 

Domo, mouth. 

Mano, teeth. 

Noush, eyebrow. 
Oucopawadu, eyelash. 

Macho, eye. 
Poua, nose. 

Muskeo, ear. 

Kechor, head. 

Sofera, pot. 

Chooroona, missing. 

Cooyou-a, drink. 
San garpy sarsa, what o’clock. 

Cassa ga-ne, what price. 
Couba, large. 

Waz-le, boiled rice. 

Wemba, razor. 

Dare-ne, up stairs. 

Ramga, paint. 
Mega-me, grass. 
Bon, board. 

Neyou-ala, hair. 

Meca sea, ear. 

Kouse, black. 

Munjano, yellow. 

Mecotanaze, green. 
Pomgoosha, wipe. 
Vevu, lazy. 

Neja, outside. 

Cutecate, mud. 

Toneka, cover. 

Choocooa, carry. 

Coonja, double. 
Nayola, shave. 
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Tiare, ready. 
Potaza, lost. 

Poorooma, push. 
Popota, any time. 
Rahese, cheap. 
Reesha, thin. 

Wa ka 00 pan da roo, put it this side. 
Wa ka 00 pan da wa pe la, put it that 

side. 

Wa kam ba la, keep separate. 
Pala pala, the same place. 
Ta fa tha le, if you please. 
Me me na, put it down. 
Whas a ta, light the lamp. 
Ye ato ra, where did it come from. 

Ye a nooka, smells bad. 

High do roo, never mind. 
Coo me za, did it hurt ? 

Se ta ra, I don’t want to. 

Pa soo a, don’t tear it. 

Coo na ne ne, what ’s the matter ? 

Wa cha ka ne ne, why do you laugh ? 

Ha too fa-ne-be-a-cha-ra, we can’t 

trade. 

Na rwe ta, he calls you. 

Wen da na nane, who are you going 
with ? 

Se pen da, I don’t like it. 

Wa to ka whappy, where did you come 
from ? 

Na ne gin 4 1a roo, what is your name? 

Yea maza ma na no, stop that talk. 

Nde vio, that is it. 

Goza, piece. 
Car-le, hot. 

Nau our ba, I hope. 
Papata, lifted. 

Sahaboo, raisins. 

Ca na he, same as this. 

Yaka, own. 

Quanga, before. 

Haba-re, news. 

Duffta-re, book. 

Sena, have not any. 
Newnew-a, buy. 

Cooza, sold. 

Sheka, hold. 

Muesha, last. 

Cavoo, dry. 
Maqueta, call. 

Rupta, bale. 

Hesaboo, figures. 
Bare-de, cold. 

Machora, tired. 

La bou da, I think so. 

Se gu a, I don’t know. 

Quala, true. 

| Fida, profit 
Safa, clean. 

Yaomu, ache. 

Mapeshe, cook. 

Cosha, wash. 

Kejana, boy. 
Ha-re, sweat. 

Tua, lower. 

Twaka, hoist. 

Yarrebo, try. 
Ma-un-go, God. 

Shatan, devil. 

E-mamu, priest. 

Voua, rain. 

Godoro, bed. 

Tabebe, doctor. 

Chuo-ne, school. 

Marlim, teacher. 

Car-the, judge. 
Papo-ne, heaven. 

Motto-ne, hell. 

These words are written in English as they sound when pronounced by a 

native. [The long quantity over the vowel a gives it the sound of ak in Eng- 

lish ; and ow is to be pronounced like oo. — Enir.] 

November 8, 1844. 
SAMUEL K. MASURY. 
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A Synopsis of the Fishes of North America. 

BY DAVID HUMPHREYS STORER, M.D., A. A.S. 

Communicated to the Meeting of the American Naturalists, at New Haven, 

April 3d, 1845. 

SEVERAL years since, at the suggestion of my friend, Dr. Harris, 

of Cambridge, I was induced to commence the preparation of a Sy- 

nopsis of the Fishes of the United States. After having been dili- 

gently engaged in this undertaking for a number of months, learning 

that Dr. Dekay intended to describe, in his contemplated Zodlogi- 

cal Report of the State of New York, under the head of “ Extra- 

limital,” all the fishes of the United States not found in that State, 

I at once determined to proceed no further until the appearance of 

that work. Upon the publication of his Report, in the early part 

of 1842, I found so much had been done by Dr. Dekay towards 

the execution of the task I had contemplated, that I dismissed from 

my mind all thoughts of prosecuting the subject. This Associa- 

tion, at its annual meeting at Albany, in 1843, did me the honor 

to request me to prepare a paper “On the Comparative Ichthy- 

AA, 
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ology of North America and Europe.” Grateful for this expression 

of their confidence, and desirous of acknowledging my sense of 

obligation, I extended my original plan, and have the pleasure 

now to present to you “A Synopsis of the Fishes of North 

America.” 

The paper I offer you claims but little, I might say, perhaps, 

no originality. With most of the species found out of the waters 

of Massachusetts, my acquaintance is but slight. Many of them I 

have had no opportunities of examining. In characterizing them, 

I have accordingly oftentimes used the very language of the dis- 

coverer, or of those who may have heretofore described them. 

Knowing that the American ichthyologist has no dictionary to refer 

to, in which all the described species of this country are contained, 

I have endeavoured, by no inconsiderable amount of labor, to supply 

the deficiency. If, to my fellow-laborers in this extensive and as 

yet, when compared with the other departments of natural science, 

almost untrodden domain, it shall appear that I have added any 

facilities or removed any obstacles to their advancement, I shall 

ever recur to the time occupied in the preparation of this Report 

with pleasure and with pride. 

To accomplish the duty required of me by this Association, I 

have prepared a series of tables, exhibiting the geographical dis- 

tribution of genera. 

The first column includes those genera which are found both 

in Europe and North America. 

The second, points out those genera which are found in North 

America, but which are not peculiar to it, and not found in Europe. 

The third, enumerates genera peculiar to America, and, if not 

mentioned in the fourth column, confined to North America. 

The fourth, comprises genera found in North America, and ex- 

fending to South America. 
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I have also catalogued the species found to exist both in Europe 

and North America; and those extending from North into South 

America; and those which are peculiar to the Northwest Coast 

of America; and, finally, I have enumerated the genera found 

in North America, with the number of species contained in each 

genus. [ 

The Synopsis concludes the paper. In this, I have pointed 

out the characters of each family, genus, and species, with the 

localities of the last, and the authorities for the localities, and have 

exhibited as full a list of synonymes as my opportunities have given 

me power. 

Seventeen volumes only of the “Histoire Naturelle des Pois- 

sons,” by Cuvier and Valenciennes, have as yet been published ; 

the last which appeared containing the commencement of the 

family Cyprinide. The ensuing volumes will undoubtedly contain 

many species, from the Antilles particularly, as yet unknown to 

naturalists. Dr. Parnell, of Scotland, writes me, that he is now in- 

vestigating the fishes of the West Indies. Dr. Holbrook, of Charles- 

ton, is preparing for publication a work on the fishes of South Car- 

olina. Ichthyologists in different parts of our country will, each suc- 

ceeding year, add to our catalogue. Full well am I aware, that but 

a short period will elapse ere this Synopsis shall be looked upon as 

meagre and unsatisfactory. When that time arrives, I trust some 

one will take up the subject where I have left it, and, supplying all 

my deficiencies and adding what may have been recently discov- 

ered, present us with a work worthy the science of our country. 
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Geographical Distribution of Genera. 
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Family. 

PERCIDE. 

TRIGLIDE. 

ScIENIDA. 

SPARIDE. 

MENID2. 

CHETODONTIDE. 

Se ee 

eee = 

( 
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| 

| 

[ 
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Genera found both in 
Europe and North 
America. 

Perca. 
Labrax. 
Lucio-perca. 
Uranoscopus. 
Serranus. 
Sphyrzena. 

Trigla. 
Cottus. 
Aspidophorus. 
Sebastes. 
Gasterosteus. 
Dactylopterus. 
Scorpena. 

Corvina. 
Umbrina. 

Sargus. 
| Chrysophris. 
Pagrus. 
Pagellus. 

Smaris. 

Genera found in North 
America, but not pe- 
culiar to It, 

Plectropoma. 
Mesoprion. 
Centropristis. 
Grystes. 
Priacanthus. 
Dules. 
Trichodon. 
Myripristis. 
Holocentrum. 
Polynemus. 
Upeneus. 

Hemilepidotus. 
Blepsias. 

Otolithus. 
Lobotes. 
Gly phisodon. 
Heliasus. 

Gerres. 

Cheetodon. 
Ephippus. 
Holacanthus. 
Pimelepterus. 

Genera peculiar to 
America. 

Huro. 
Percina. 
Centropomus. 
Rypticus. 
Centrarchus. 
Pomotis. 

Bryttus. 
Aphredoderus. 
Lepisoma. 

Hemitripterus. 
Prionotus. 
Cryptacantho- 

des. 
Temnistia. 

Leiostomus. 
Larimus. 
Pogonias. 
Conodon. 

Pomacanthus. 

Genera found in North 
America, and extend- 
ing to South America. 

Plectropoma. 
Mesoprion. 
Priacanthus. 
Rypticus. 
Centrarchus. 
Pomotis. 

Sebastes. 
Trigla. 
Dactylopterus. 
Scorpzna. 
Prionotus. 

Otolithus. 
Corvina. 
Larimus. 
Eques. 
Umbrina. 
Micropogon. 
Hemulon. 
Pristipoma. 
Lobotes. 
Pomacentrus. 
Heliasus. 

Sargus. 

Smaris. 
Gerres. 

Ephippus. 
| 
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Family. 

ScompBrip2z. 

TEUTHIDE. 

THNIDE. 

ATHERINIDR. 

Muciuipz. 

GoBipz. 

Loruip2. 

| Lasrivz. 

| 
; | SILURID2, 

| { Pimelodus. Galeichthys. Se as | Galeichthys, | 
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Genera found both in 
Europe and North 
America. 

(| Scomber. 
Thynnus. 
Auxis. 

Pelamys. 
Xiphias. 
Naucrates. 
Lichia. 
Caranx. 
Seriola. 
Coryphena. 
Lampugus. 
Lampris. 

co 

Atherina. 

Mugil. 

Blennius. 
Pholis. 
Clinus. 
Gunnellus. 
Zoarcus. 
Anarrhicas, 
Gobius. oo HY 

Lophius. 

| Ctenolabrus. 
Acantholabrus. 

| Tautoga. 
Julis. 
Xyrichthys, 

Genera found in North 
America, but not pe- Genera peculiar to 

Culiarto it. America, 

Cybium. Argyreiosus. 
Gempylus. Vomer, 
Elacate. Rhombus. 
Trachinotus. 
Blepharis. 
Temnodon, 
Pteraclis, 

Acanthurus. 

Stylephorus. 

Dajaus. 

Salarias. Chasmodes, 
Sicidium. Philypnus. 
Eleotris. 

Chironectes. | Malthea. 
Malthea. 
Batrachus. 

Cossyphus. Clepticus. 
Malacanthus. | Lachnolaimus, 
Scarus. 

Callyodon. 

Bagrus. Noturus, 
Galeichthys, 
Arius. 

Genera found in North 
America, and extend- 
Ing to South America. 

Scomber. 
Thynnus. 
Pelamys. 
Cybium. 
Trichiurus. 
Elacate. 
Chorinemus. 
Trachinotus. 
Caranx. 
Vomer. 
Seriola. 
Temnodon. 
Coryphena. 
Rhombus. 

Acanthurus. 

Atherina. 

Mugil. 

Blennius. 
Clinus. 
Gobius. 

Chironectes. 
Batrachus. 

Cossyphus. | 
Julis. 
Xyrichthys. 
Searus. | 
Callyodon, | 

Bagrus. 
Arius, 
Pimelodus. 



258 

Family. 

CypriniIp&. 

Hypsocip™. 

f 

Esocip&. 

FisTuLaRip® 

SALMONIDA. 

CLUPEIDA. 

SAuRIDE. 

GADID&. 

| 

PLANIDe. ; 

CycLOPTERIDE. i 

EcHENEIDE. 

ANGUILLIDE. 

Genera found both in 
Europe and North 
America. 

Gobio. 
Cyprinus. 
Leuciscus, 
Lebias. 
Cyprinodon. 

Esox. 
Belone. 
Scomberesox. 
Exocetus. 
Hemiramphus. 

Salmo. 
Osmerus. 
Scopelus. 
Coregonus. 

Clupea. 
Alosa. 

Morrhua. 
Merluccius. 
Lota. 
Merlangus. 
Brosmius. 
Phycis. 
Macrourus. 

Hippoglossus. 
Platessa. 
Pleuronectes. 

Lumpus. 
Liparis. 

Echeneis. 

Anguilla. 
Conger. 
Ophidium. 
Fierasfer. 
Ammodytes. 

Genera foundin North 
America, but not pe- 
culiar to it. 

Catostomus. 

Fistularia. 

Chatoéssus. 
Elops. 
Butirinus. 

Plagusia. 

Genera peculiar to 
erica. 

Sclerognathus. 
Exoglossum. 
Hydrargyra. 
Molinesia. 

Amblyopsis. 

Mallotus. 

Hyodon. 
| Amia. 

Lepisosteus. 

Storer’s Synopsis of the Fishes of North America. 

Genera found in North | 
America, and extend- 
ing to South America. 

Peecilia. 
Hydrargyra. 
Lebias. 

Belone. 

Fistularia. 

Butirinus. 

Achirus. 
Platessa. 

Conger. 
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Genera found both in 
Family. Europe and North 

America. 

Syngnathus. 
SYNGNATHIDE. ns 

Hippocampus. 

Tetraodon. 
GyYMNODONTID&. 5 | 

Orthagoriscus. 

Ba.istip®. Balistes. 

OsTRACIONIDE. 

Srurionipz. Hea 

Carcharias. 
Lamna. 
Mustelus. 
Selache. 
Acanthias. 
Scymnus. 
Zygena. 
Squatina. 

f 

| 
| L| 

(| Raia. 

\ 

SQuaLip”. 

Raupz. Trygon. 
My liobatis. 

Petromyzon. 
Prerromyzonip2&. 

Ammoceetes. 

Genera foundin North : Genera found in North 
America, but not pe- cag a aaa ue America, and extend- 
culiar to it. P ing to South America. 

| 

| 
Diodon. Acanthosoma. | 

Monocanthus. | 
Aluteres. 

| 
1 

| Lactophrys, | 

Polyodon. 
Platirostra. 

Pristis. 

| 

| 
| 

Aétobatis. Aétobatis. 
Trygon. 

Although it will be seen, by the above catalogue, that quite a 

number of genera are found to inhabit the coasts of both Europe 

and North America, but few of the species belonging to these genera 

have been detected upon the shores of both countries. 

They are as follows: — 

Trigla cuculus. 

Cottus gobio. 
Dactylopterus volitans. 

Aspidophorus Europeus. 
Scorpena porcus. 

Sebastes Norvegicus. 

Gasterosteus aculeatus. 

Scomber colias. 

Scomber grex. 

Pelamys sarda. 
Trichiurus lepturus. 

Auxis vulgaris. 

Anarrhicas lupus. 
Salmo salar. 
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Scopelus Humboldtii. 
Morrhua eglefinus. 

Morrhua minuta. 

Merlangus carbonarius. 

Zygena malleus. 
Selache maximus. 

Storer’s Synopsis of the Fishes of North America. 

Alopias vulpes. 
Scymnus borealis. 

Hippoglossus vulgaris. 

Cyclopterus lumpus. 
Orthagoriscus mola. 

Carcharias vulgaris. 

Many others of the North American genera will doubtless be 

met with on the coast of South America, by subsequent observers. 

Several of the species have been found to have a very extensive 

range; even from Massachusetts and New York to Brazil. 

Among these are, — 

Dules auriga. 
Dactylopterus volitans. 
Micropogon costatus. 
Lobotes Surinamensis. 

Trichiurus lepturus. 

Ephippus faber. 
Ephippus gigas. 
Elacate Atlantica. 

Temnodon saltator. 

Scomber grex. 

Pelamys sarda. 

Cybium maculatum. 
Trachinotus argenteus. 

Vomer Brownii. 

Mugil petrosus. 
Mugil Plumieri. 
Galeichthys Parra. 
Zygzena malleus. 

The following species inhabit the Northwestern Coast of Amer- 

ica: — 

Trichodon Stelleri. 

Cottus pistilliger. 

Cottus polyacanthocephalus. 
Cottus asper. 
Aspidophorus acipenserinus. 

Hemilepidotus Tilesii. 
Blepsias trilobus. 

Sebastes variabilis. 

Cyprinus balteatus. 
Leuciscus caurinus. 

Leuciscus Oregonensis. 

Salmo salar. 

Salmo quinnat. 

Salmo Gairdnerii. 

Salmo paucidens. 

Salmo Scouleri. 

Salmo tsuppitch. 

Salmo nitidus. 

Mallotus Pacificus. 

Cyclopterus veniricosus. 

Acipenser transmontanus. 
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An Enumeration of the Genera found in North America, with the 

Number of Species contained in each Genus. 

ee ee omrtna.p 

to S 

2 — t 

to 

rPOSOD Oe NRA pow 

Division I. — Osseous Fisurs. 

Family I. — Percipz. 

Genera. 

Perca, 

. Percina, 

Labrax, 

Centropomus, 

Lucio-perca, 

Huro, 

. Serranus, 

. Plectropoma, 

. Mesoprion, 
. Centropristis, 

. Grystes, 

12, 
. Centrarchus, 

. Pomotis, 

. Bryttus, 

. Priacanthus, 

. Dules, 

. Trichodon, 

. Myripristis, 

. Holocentrum, 

. Uranoscopus, 
22. Aphredoderus, 

. Sphyrana, 

24, Polynemus, 

. Upeneus, 

. Lepisoma, 

Rypticus, 

Genera, 26 

Species, 113 

Family I. — Triciivz. 

. Trigla, 

. Prionotus, 

45 

No. of Species. 
(9) 

11 

_ 

SSS SASS STS ee SS oy eS 

© 

. Cryptacanthodes, 

. Hemitripterus, 

. Hemilepidotus, 

moot n op OO . Scorpena, 

. Sebastes, 

. Blepsias, . 

. Gasterosteus, 

. Temnistia, 

. Otolithus, 

. Corvina, 

. Leiostomus, 

. Larimus, 

. Conodon, 

. Umbrina, 

. Pogonias, 

. Micropogon, 

. Hemulon, 

. Pristipoma, 

. Lobotes, 

. Pomacentrus, 

. Glyphisodon, 
. Heliasus, 

CORD Op I 

Genera. 

. Dactylopterus, 1 

. Cottus, — 

HOD PH eH eS 0 

Aspidophorus, 

_ 

Genera, 13 

Species, 42 

Family UI. — Sctenipe. 

Eques, 

_ 

m bt mb att 0 1 OB Wo oe eH DD YO 

Genera, 15 

Species, ~ 49 

. No. of Species. 
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_ 

cS) 
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Family IV. — Srariwx. 

Genera. 

. Sargus, 

. Chrysophris, 

. Pagrus, 
. Pagellus, 

Genera, 

Species, 
» 

No. of Species. 

5 

1 

1 

1 

Family V.— Menipe. 

. Smaris, 

. Gerres, 

Genera, 

Species, 

— 

Family VI.— Curropontip2. 

oy oo to 

Chetodon, + 

Ephippus, 

. Holacanthus, 

. Pomacanthus, 

. Pimelepterus, 

Genera, 

Species, 

5 

11 

m oo to t O09 

Family VII. — Scomprw2. 

or 

_— st oe 

—_ ie) 

aS 

SCOBRAAALR 

Scomber, 

. Pelamys, 

Thynnus, 

Auxis, 

Cybium, 

Gempylus, 

. Trichiurus, 

. Xiphias, 

. Naucrates, 

. Lichia, 

. Chorinemus, 

. Trachinotus, 

. Palinurus, 

. Notacanthus, 

. Caranx, mee own nre ee ad We _ 

Genera. 

16, 

17. 

18. 

19. 

20. 

24iIF 

IPF 

23. 

24, 

25. 

26. 

1 

1 

1 

2 

1 

Blepharis, 

Argyreiosus, 
Vomer, 

Seriola, 

Coryphena, 
Temnodon, 

Lampugus, 

Pteraclis, 

Rhombus, 

Lampris, 
Elacate, 

Genera, 

Species, 

26 

65 

No. of Species, 

mae DP KKB aD e & 09 

Family VIL. — Trevruwe. 

. Acanthurus, 

Genus, 

Species, 

_ 

Family 1X. — Txniwz. 

. Stylephorus, 

Genus, 

Species, — 

Family X. — ATHERINIDE. 

. Atherina, 

Genus, 

Species, 

_ 

6 

Family XI.— Mucirwz. 

1. Mugil, 

. Dajaus, 

Genera, 

Species, 

to 

J 

Family XII. — Goxsivz. 

. Blennius, 

2, Pholis, i) 
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Genera! 

- Chasmodes, 

. Salarias, 

. Clinus, 

. Gunnellus, 

. Zoarcus, 

- Anarrhicas, 

. Gobius, 
. Sicidium, 

. Eleotris, 

12. Philypnus, SK OOO WH HB oO 

Genera, 

Species, 

Family XIII. —Loruip», 

. Lophius, 

. Chironectes, 
- Malthea, 

. Batrachus, 

S us 

Hm C9 b 

Genera, 
Species, 

Family XIV. — Lasrivm, 

. Cossyphus, 

. Ctenolabrus, 
- Acantholabrus, 

» Clepticus, 
. Lachnolaimus, 
Tautoga, 

- Malacanthus , 
Julis, 

. Xyrichthys, 
Searus, 

. Callyodon, KH SOLMRNBANBEwIou ft me 

Genera, 

Species, 

Family XV. — Siturwe. 

1. Bagrus, 
2. Galeichthys, 
3. Arius, 

12 

37 

4 

12 

11 

43 

1 

No. of Species. 

= Or © m= 69 <2 & tO G9 

Go Go Or me 

1 

1 

1 

1 

5 

1 

1 

9 

3 

8 

2 

— = 19D 

Genera, 

4. Pimelodus, 
5. Noturus, 

Genera, 

Species, 
5 

21 
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No. of Species. 

16 

1 

Family XVI.— Cyrrininx. 

. Cyprinus, 
- Gobio, 
- Leuciscus, 

- Pimephales, 

Catostomus, 
. Sclerognathus, 

. Exoglossum, 

. Pecilia, 

. Lebias, 

. Fundulus, 

. Hydrargyra, 
. Molinesia, 

. Cyprinodon, 

as = SOD IWHM NA ot we 

er) 

Genera, 

Species, 
13 

93 

2 

1 

38 

= = © m= me 69 a tO 

Family XVIT. — Hyrsocip x. 

1. Amblyopsis, 

Genus, 

Species, 

1 

Family XVIII. — Esociw», 

1. Esox, 

2. Belone, 

3. Scomberesox, 

4. Exocetus, 
5. Hemiramphus, 

Genera, 
Species, 

5 

16 

oor oa 

Family XIX. — Fisturarie. 

1. Fistularia, 

Genus, 

Species, 
_ 

9) 
~ 



264  Storer’s Synopsis of the Fishes of sVorth America. 

Family XX. — Saumonipz. Genera. No. of Species 

Genera. No. of Species. 2. Platessa, 7 

1. Salmo 18 3. Pleuronectes, 3 

9. Rieti 1 4. Achirus, 2 

3. Scopelus, 1 5, Plagusia, 1 

4. Coregonus, 8 Genera, 5 

5. Mallotus, 2 Species, 14 

6. Thymallus, 1 

7. Saurus, 1 5 
Family XXV. — Cycrorrerip2. 

Genera, u 

Species 32 1. Lumpne, 4 

: 2. Liparis, Q 

. Genera, Q 

Family XXI.— CrurewE. Species, 6 

1. Clupea, 8 

2. Alosa, 6 oes 
= Pamcichus: 1 Family XXVI.— Ecuenerwe. 

4. Chatoéssus, 5 1. Echeneis, 4 

5. Hyodon, 2 Genus, 1 

6. Elops, 1 Species, 4 

7. Butirinus, 1 

8. Amia, 1 ’ 2 
Family XX VIL. — ANGUILLIDE. 

Genera, 8 

Species, 25 1, Anguilla, zi 

2. Conger, 1 

Family XXII. — Savrive. | 3. Murena, i 

4 4, Ophidium, Q 

1, Lepisosteus, 3 5. Fierasfer, 9 

Genus, 1 6. Saccopharynx, 1 

Species, 3 7. Ammodytes, Q 

Family XXIIL. — Gavi. Gene 
Species, 16 

1. Morrhua, 8 k 

2, Merluccius, 1 

3. Lota, 3 | Family XXVIII. — SyNcnaTHIDE. 

4 Merlangus, = | 1. Syngnathus, 1 

5. Brosmius, : 2. Hippocampus, 1 

6. Phycis, 3 Genera, Q 
7. Macrourus, 1 a > 

| Species, 2 

Genera, 1 | 

Species, QI ; 
Family XXIX. — GyMNopoNTIDE. 

Family XXIV. — Pranive. 1, Diodon, 3 

1. Hippoglossus, 1 2. Tetraodon, 4 
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Genera. No, of Species. | 
3. Acanthosoma, 1 
4. Orthagoriscus, 1 

Genera, 4 

Species, 9 

Family XXX, — Bautstipx. 

1. Balistes, 1 
2. Monocanthus, 4 
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Genera, No. of Species, 
3. Aluteres, 3 

Genera, 3 

Species, 8 

Family XXXI. — OsTRACcIONIDE. 

1. Lactophrys, 3 

Genus, 1 

Species, 3 

Division I, — CartTitacinous Fisurs. 

Family XXXII. — STURIONID=. 
Genera, No. of Species. 

1. Acipenser, 6 
2. Polyodon, 1 
3. Platirostra, 1 

Genera, 3 | 
Species, 8 | 

Family XXXII. — Squat». 

. Carcharias, 

. Lamna, 

. Alopias, 

. Mustelus, 

. Selache, 

- Acanthias, 

. Seymnus, 

. Zygeena, 

. Squatina, 

. Pristis, SHOWA DA OI & 
eat ee SR GES, 

_ 

Genera, 10 | 
Species, 14 

Family XXXIV. —Raupm. 
Genera. No. of Species. 

. Raia, 

. Trygon, 

. Myliobatis, 

. Aétobatis, 

. Rhinoptera, 

. Cephaloptera, 
. Torpedo, Oo bm o tO 

“eH 69 69 

Genera, 7 
Species, 18 

Family XXXV.— Prerromyzonip™. 

1. Petromyzon, 7 
2. Ammoceetes, 3 

Genera, Q 

Species, 10 

Making a total of, — 

Families, 35 
Genera, 218 
Species, 729 

It may be observed that I have followed the Family arrangement 
of Dr. Dekay. 
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Tue following works have been consulted in the preparation 

of this Report. 

Acad. Nat. Scien. Journal of the Academy of Natural Sciences of Philadel- 

phia. 8vo. Philadelphia. 1817 et seq. 

Amer. Acad. Memoirs of the American Academy of Arts and Sciences. 4to. 
Boston. 1785 et seq. 

Amer. Journ. Scien. The American Journal of Science. Conducted by Benja- 
min Silliman. 8vo. New York and New Haven. 1818 et seq. 

Amer. Month. Mag. The American Monthly Magazine and Critical Review. 

8vo. New York. 1817, 1818. 

Amer. Phil. Soc. Transactions of the American Philosophical Society for Pro- 
moting Useful Knowledge. 4to. Philadelphia. 

Ann. Lyc. Annals of the Lyceum of Natural History of New York. 8vo. 
1824 et seq. 

Bloch, M. E. Ichthyologie, ou Histoire Naturelle, générale et particuliére, 
des Poissons. 6 pts. fol. Berlin, Paris, et London. 1787. 

Browne, Patrick. The Civil and Natural History of Jamaica. fol. London. 
1789. 

Catesby, M. Natural History of Carolina, Florida, and the Bahama Islands. 

fol. London. 1754. 

Cuvier, George. Reégne Animal. Translated by Edward Griffith. 8yo. Lon- 
don. 1834. 

Cuvier et Valenciennes. Histoire Naturelle des Poissons. 8yo. Paris. 1828 
et seq. (Vol. XVII., 1844.) 

Dekay, James E. Natural History of New York. Part IV. Fishes. 4to. 
New York. 1842. 

D Orbigny, Alcide. Voyage dans |’Amérique Meridionale. fol. Paris. 

Fabricius, Otho. Fauna Groenlandica. 8vo. Hafnia et Lipsie. 1780. 

Haldeman, S. S. Supplement to an Account of a ‘‘ Monograph of the Limniade, 
or Fresh-water Univalve Shells of North America,’”’ containing Descrip- 
tions of apparently new Animals in different Classes, and the Names and 

Characters of the Sub-genera in Paludina and Anculosa. 8yo. p. 3. 

Humboldt, Alex. Recueil d’Observations de Zodlogie et d’Anatomie Comparée. 
Par Alex. de Humboldt et Bonpland. fol. Paris. 1838. 

Jardine, Sir William. The Naturalist’s Library. Ichthyology. Vol. I. The 

Perch Family. 12mo. Edinburgh. 1835. 
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Jenyns, Leonard. A Manual of British Vertebrate Animals. 8vo. Cam- 
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Kiriland, Jared P. Report on the Zodlogy of Ohio. 8vo. Columbus. 1838. 

Linsley, Rev. James H. Catalogue of the Fishes of Connecticut. Silliman’s 

Journal, Vol. XLVII. 

Tit. and Phil. Soc. Transactions of the Literary and Philosophical Society of 

New York. 4to. 1815. 

Mém. du Muséum. Mémoires du Muséum d’Histoire Naturelle. Paris. 1815 

et seq. 

Parra, Antonio. Descripcion de diferentes Piezas de Historia Natural, las mas 

del ramo maritimo, representadas en setanta y cinco laminas. 4to, En la 

Havana. 1787. 

Pennant, Thomas. Arctic Zodlogy. 4to. London. 1784. 

Rafinesque, C. S. Ichthyologia Ohiensis, or Natural History of the Fishes 
inhabiting the River Ohio and its tributary Streams. Lexington (Ky.). 
1820. 

Richardson, John. Fauna Boreali Americana, or the Zodlogy of the Northern 

Parts of British America. Part III. The Fish. 4to. London. 1836. 

Shaw, George. General Zodlogy. Vols. IV. and V. 8vo. London. 1803, 
1804, 

Storer, D. H. Report on the Ichthyology of Massachusetts. 8vo. Boston. 
1839, 

Thompson, Zadock. History of Vermont. 8vo. Burlington, 1842, 

Wilson, James. An Introduction to the Natural History of Fishes. Being the 

Article ‘“‘Ichthyology ” from the Seventh Edition of the ‘‘ Encyclopedia 

Britannica.”’ 4to. Edinburgh. 1838. 

Yarrell, William. A History of British Fishes. Second Edition. 8yo. Lon- 

don. 1841. 
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SYNOPSIS: 

CLASS I. OSSEOUS FISHES. 

SKELETON bony, the osseous matter being deposited in fibres. Sutures of 

the cranium distinct, with maxillary or intermaxillary bones, always one, and 

generally both, present. Gill-membrane with rays. 

ORDER I. ACANTHOPTERYGIL SPINE RAYED. 

They are known by the spines which represent the first rays of the dorsal 

fin, or which alone sustain the anterior fin of the back, when they have two. 

Sometimes, instead of an anterior dorsal fin, they have nothing but a few free 

spines. ‘Their anal fin has also some spines instead of the first rays, and there 

is, in general, one to each ventral. 

FAMILY I. PERCID&. 

Comprehends fishes with an elongated body, covered with hard or rough 

scales, in which the operculum or preoperculum, and frequently both, have 

indented or spinous edges, and in which the jaws, the front of the vomer, 

and almost always the palatines, are furnished with teeth. 

GENUS I. PERCA. 

Two dorsal fins distinct, separated ; the rays of the first spinous, those of 

the second, flexible: tongue smooth: teeth in both jaws, in front of the vo- 

mer, and on the palatine bones: preoperculum notched below, serrated on the 

posterior edge: operculum bony, ending in a flattened point directed back- 

wards. Branchiostegous rays. Scales roughened, and not easily detached. 
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1. Perca flavescens, Mrrcuitu. 

Above, greenish yellow; sides and abdomen, golden yellow. Six to ten vertical black 

bands descend from the back to the inferior portion of the sides, the alternate ones being 

shorter. Pectorals, ventrals, and anal, orange. 

The fin rays are, —D, 13.1-13. P. 15. V.1-5. A.2-8. C.17. Length, 4 to 12 

inches. 

Lake Huron, Rrcuarpson. Massachusetts, Srorrr. Connecticut, Ayres, Linstey. 

New York, Mrrcuitt, Dexay. Ohio, Kinrnanp. Pennsylvania, Hanpeman. 

Bodianus flavescens, Yellow Perch, Mirenitt, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 421. 

La Perche jaunatre d’Amérique, Perca flavescens, Cuy. et VAL., 11. p. 46. 

Perca flavescens, American Perch, Ricu., Fauna Boreal. Americ., 111. p. 1, pl. 74. 

Perca flavescens, Common Perch of Massachusetts, SroRER’s Report, p. 5. 

Bodianus flayescens, Yellow Perch, KirtLanp’s Rep. on Zodl. of Ohio, pp. 168, 190. 

Perca flavescens, American Yellow Perch, DEKAy’s Report, p. 3, pl. 1, fig. 1. 
Ke U3 cc Le aK LiysLey’s Cat. of Fishes of Conn. 

La Perche & opercules grenues, Perca serrato-granulata, Cuv. et VaL., 1. p. 47. 

Ws G of Grirriru’s Cuv., x. pl. 39, fig. 1. 

f§ if Us Dexay’s Report, p. 5, pl. 22, fig. 64. 
La Perche a téte grenue, Perca granulata, Cuv. et Vau., vu. p. 48, pl. 9. 

us cs Jarpine, Nat. Lib., 1. p. 92, pl. 1. 
Dexay’s Report, p. 5, pl. 48, fig. 220. 

Linstey’s Cat. of Fishes of Conn. 

La Perche 4 museau pointu, Perca acuta, Cuv. et Vat., 1. p. 49, pl. 10. 
a us Sharp-nosed Perch, Ricu., Fauna Boreal. Americ., m1. p. 4. 

Sharp-nosed Yellow Perch, Dekay’s Rep., p. 6, pl. 68, fig. 222. 
La Perche gréle, Perca gracilis, Cuv. et Vat., 11. p.50, 

a ce Ricu., Fauna Boreal. Americ., m1. p. 4. 

Slender Yellow Perch, Dekay’s Report, p. 6. 

‘ec 7 

“ Ti 

Ty Ty 

“ a3 

2. Perca Plumieri, Buocu. 

Whitish, with four longitudinal yellow ribands, and eight vertical blackish bands. The 

first dorsal and pectorals, gray ; the other fins, yellow. 

D,9.2-8. P.13. V.1-6. A.7. ©.22. Buocu. Length, (?). 

Caribbean Sea, Cuv. 

Sciena Plumieri, Biocu, pl. 306, 

as G Plumier’s Sciena, Suaw’s Gen, Zodl., 1v. p. 537. 
La Perche de Plumier, Perca Plumieri, Cuv. et Vat., 1. p. 51. 

GENUS Il. ETHEOSTOMA,* Rar. 

Body nearly cylindrical, and scaly. Mouth variable, with small teeth. Gill- 

cover double or triple, unserrate, with a spine on the opercle, and without 

* Haldeman formed a genus, which he calls Percina; and Dekay, in his ‘‘ Report on the 

Zodlogy of New York,’’ characterizes two genera under the names of Pileoma and Boleo- 

soma, to receive the fishes which Rafinesque introduced into his genus Etheostoma. As Dr. 

46 
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scales: six branchial rays. Thoracic fins with six rays, one of which is spinous ; 

no appendage. One dorsal fin, more or less divided into two parts, the an- 

terior one entirely with spinous rays. Vent medial, or rather anterior. 

1. Etheostoma caprodes, Rar. 

Body quite cylindrical, whitish, with about twenty transverse bands, alternately shorter. 

Head elongate, obtuse : upper jaw the longer. Lateral line quite straight. A black spot at 

the base of the tail. 

D. 15-16. P.14. V.1-5. A.13. C.17. Length, 6 inches. 

Western rivers, Rar., Krrruanp. 

Etheostoma caprodes, Common Hog-fish, Rar., Ichth, Ohien., p. 38. 
oe 3 us Ws Krrtianp’s Rep. on Zoél. of Ohio, pp. 168, 192. 

a . w 3 Bost. Journ. Nat. Hist., u1. p. 346, pl. 5, fig. 3. 

2. Etheostoma blennioides, Rar. 

Body elongate: head small, snout rounded, mouth small beneath, lower jaw shorter. 

Olivaceous, almost diaphanous, some brown spots on the back, and some brown geminate 

transversal lines across the lateral line, which is straight, but rising at the base. 

D. 15-13. P.16. V.1-5. A.2-9,. C.13. Length, 2 or 3 inches. 

Western rivers, Rar., Kirruanp. 

Etheostoma blennioides, Blunt-nose Hog-fish, Rar., Ichth. Ohien., p. 37. 

us as Blenny-like Hog-fish, Kirttanp’s Rep. on Zodl. of Ohio, p. 168. 

“ a se G “ Bost. Journ. Nat. Hist., m1. p. 348, pl. 6, fig. 1. 

3. Etheostoma variata, KirtTLanp. 

Body sub-cylindric, back gibbous, abdomen rectilinear ; scales rough, apparently hexago- 

nal. Head conical, gibbous; orbits prominent. Pectorals large, elongated almost to the 

origin of the anal fin. Caudal, fan-shaped. Body banded, behind the pectorals, with seven 

or eight white zones, spotted with orange, the intervening spaces green; an orange stripe 

beneath the pectoral fins, on the sides of the body. Back and head olive and green. Ante- 

rior dorsal fin edged with orange, and banded through its middle with indigo. Anal fin 

verditer. 

D. 12-13. P.(?). V.(?). A.(?). C.(?). Length, (2). 

Mahoning River, Ohio, Kirriann, 

Etheostoma variata, Variegated Etheostome, or Darter, KintLanp, Bost. Journ. Nat. History, 11. p. 274, 

pl. 2, fig. 2. 

Kirtland has been able, by means of Rafinesque’s descriptions, to identify several of his spe- 

cies, I do not feel at liberty, objectionable as his genus may be in some respects, to substi- 

tute any other for it. 
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4. Etheostoma maculata, KirtLanp. 

Body flattish, tapering gradually to tail. Head narrow, compressed. Jaws equal. Back 
and head, olive and black ; sides and abdomen, sea-green, with from twelve to twenty car- 

mine dots near the medial line. 

D. 10-13. P.14. V.1-5. A.1-7. C.22. Length, 24 inches. 

Mahoning River, Ohio, Krrrnanp. 

Etheostoma maculata, Black Darter, or Speckled Hog-fish, KirtLanp, Bost. Journ. Nat. Hist., 11. p. 276, 
pl. 2, fig. 3. 

5. Etheostoma Olmstedi, Storer. 

Body cylindrical, very slizhtly compressed. Head small. Pectoral fins very long. Lat- 
eral line nearly straight. Yellowish, marked upon the back and sides with reddish brown 
blotches, which, when looked upon from either extremity of the fish, resemble interrupted 
longitudinal bands ; when the fish is examined from above, these markings present more or 
less distinct transverse bands upon the back, which are situated at the origin, the middle, 
and the termination of both the dorsal fins. A narrow, deep black band passes from the 
snout to the eyes, and another from above the eyes, interrupted by them, to the lower edge 
of the cheeks. 

D.9-13. P.15. V.6, A.11. C.15. Length, (2). 

Massachusetts, Srorer. Connecticut, O.mstep, Ayres. New York, Dexay. Sus- 

quehannah River, Pennsylvania, Hanpeman. 

Etheostoma Olmstedi, Storer, Bost. Journ. Nat. Hist., rv. p. 60, pl. 5, fig. 2. 
ce ce AYREs, a CG cep. 257. 

Percina minima, Hatp., Journ, Acad. Nat. Scien., vii. p. 330, 
Boleosoma tessellatum, Tessellated Darter, Dekay’s Report, p. 20, pl. 20, fig. 57. 
Etheostoma Olmstedi, Ground Fish, Linstey’s Cat. of Fishes of Connecticut. 
Perca minima, Dexay’s Report, p. 7. 

6. Etheostoma nebulosa, Harp. 

Body slender, slightly compressed ; head and mouth small; dorsal fins separated ; lateral 
line straight ; scales small, and strongly serrated ; tail truncated ; pectoral fins very long ; 
branchiostegous rays, six. Yellowish brown, with irregular dark transverse bands. 

D. 14-15. P.14. V.7. A.1L. C.18. Length, 54 inches. 

Susquehannah River, Pennsylvania, Harpeman. 

Percina nebulosa, Hatp., Journ. Acad. Nat. Scien., vitt. p. 330. 
Perca nebulosa, Dexay’s Report, p. 7. 

7. Etheostoma semifasciata, DeKay. 

Body oblong, cylindrical. Head small, sloping ; scales moderate in size. Caudal fin 
broad, and very slightly emarginated. live-green, with about twenty dark olive or brownish 
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transverse stripes on the sides, alternately but not regularly longer. A dark round spot at 

the base of the caudal. 

D. 13-15. P.15. V.1-5. A.12. C. 153. Length, 2 inches. 

Lake Champlain, Dexay. 

Pileoma semifasciatum, Champlain Pickering, DeKay’s Report, p. 16, pl. 50, fig. 162. 

May not this prove to be the Percina nebulosa of Haldeman ? 

8. Etheostoma bimaculata, Haxp. 

Slender, lateral line sub-rectilinear above the middle. Light yellow; sides transversely 

and irregularly banded with black, and dorsal fins clouded with brown ; a distinct black spot 

at the extremity of the lateral line. Ten or twelve irregular transverse bands upon the back 

and sides ; rays of the second dorsal and caudal fins crossed by dark brown bands. 

D. 15-15, P.13. V.6. A.11. C.17. Length, (2): 
Susquehannah River, Pennsylvania, Hanpeman. 

Percina bimaculata, HaLpEMAN, Proceedings of the Bost. Soc. Nat. Hist., p. 157. 

9. Etheostoma ccerulea, SToRER. 

Body oblong. Head slightly gibbous anterior to the eyes, which are prominent. When 

alive, reddish above, orange-colored upon lower portion of the sides, with nine or ten trans- 

verse blue bands, which are not seen upon the red above. Anterior dorsal, yellow, mar- 

gined with blue; posterior dorsal, with a longitudinal blue band at its base and margin ; 

ventral, anal, and caudal fins, bluish ; pectorals, light yellow. A blue blotch upon the 

cheeks, 

In spirits, the colors disappear, leaving the fish of a yellowish green, with ten dark brown, 

perfectly regular transverse bands extending from the dorsum to the abdomen: the bands at 

the edge of the first dorsal, and base of the second, are nearly black, and that at the margin 

of the second entirely disappears. , 

D.10-13. P.13. V.1-5. A.9. C.16. Length, 24 inches. 

Fox River, Illinois, Srorer. 

Etheostoma cerulea, Storer, Proceedings of the Bost. Soc. Nat. Hist., 1845. 

10. Etheostoma tessellata, STorER. 

Body oblong. Head gibbous, less than one fourth the length of the body. Lateral line 

straight. Top of the head and upper portion of the sides of a greenish brown color; eight 

or ten transverse bluish bands upon the sides; the intervals between these bands are yel- 

lowish, and in the centre of each is a bluish rhomb. A black blotch at the base of the tail. 

The lips, opercles, and rays of the first dorsal, gamboge yellow. 
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D. 12-13. P.13. V.6. A.12, C.17. Length, 3 inches ? 

Florence, Alabama, Storer. Caught in running water. 

Etheostoma tessellata, Srorer, Proceedings of the Bost, Soc. Nat. Hist., 1845. 

11. Etheostoma cinerea, Storer. 

Body oblong, compressed. Head gibbous directly over the eyes. The upper portion of the 

sides is of a light yellow color, crossed longitudinally by three or four cinereous interrupted 

narrow bands, one or two of which commence at the snout, the others back of the head, 

and are lost anterior to the tail. Beneath these bands is a series of longitudinally arranged 

oval blotches, of a similar color, and from these blotches descend obliquely backward and 

downward to the abdomen, narrow transverse lines ; lower portion of the sides yellowish 

white. First dorsal margined with red ; second dorsal and anal variegated with red dots. 

D.11-13. P.15. V.6. A.10. C.17. Length, 3 to 4 inches. 

Florence, Alabama, Srorer. Caught in deep, still water, when fishing for Perch. 

Etheostoma cinerea, Storer, Proceedings of the Bost. Soc. Nat. Hist., 1845. 

GENUS III. LABRAX, Cov. 

Distinguished from the Perch by the scaly opercula, terminating with two 

spines, and by a tongue covered with prickles. 

1. Labrax lineatus, Cuv. 

Cylindrical, tapering. The upper part of the body is of a silvery brown color ; the lower 

part of the sides and abdomen of a beautiful, clear silver color ; eight or more longitudinal 

black bands on each side, commencing just back of the opercula, the upper bands running 

the whole length of the fish, the lower ones terminating directly above the anal fin. 

D.9,1-12. P.18. V.1-4. A.3-11. C.18. Length, 3 to 4 feet. 

Maine, New Hampshire, and Massachusetts, Srorer. Connecticut, Ayres. New 

York, Mrreniut, Cuv., Dexay. 

Sciena lineata, Biocu, pl. 304. 

Perca Mitchilli, Striped Bass, or Rock-fish, MircuiuL, Trans. Lit. et Phil. Soc., 1. p. 413, pl. 3, fig. 4. 
Rock-fish, MEAsE, = nf I. p. 502. 

Le Bar Rayé (ou Rock-fish) des Etats-Unis, Labrax lineatus, Cuy. eT VAL., 1. p. 79. 

“f <- GRiIFFITH’s Cov., x. p. 103. 

Ricu., Fauna Boreal. Americ., 111. p. 10. 
Hi ee Srorer’s Report, p. 7. 

ot se Ayres, Bost. Journ, Nat. Hist., rv. p. 257. 
Dexay’s Report, p. 7, pl. 1, fig. 3. 

Linstey’s Cat. of Fishes of Connecticut. 
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2. Labrax rufus, Mircuite. 

Body deep compressed. Color, a silvery gray; in very large specimens, all the upper 

part of the body, as well as the head and fins, are of a rusty black. The spinous ray of the 

second dorsal fin about two thirds the height of the first membranous ray. 

D.9,1-12. P.15. V.1-5. A.3-9. C.17. Length, 6 to 15 inches. Usual weight 

about half a pound. This is known by the fishermen of Massachusetts as the White Perch. 

Massachusetts, Srorer. Connecticut, Ayres. New York, Mircurux, Cuv., Dexay. 

South Carolina, Dexay. 

Bodianus rufus, Red Perch, Mirentut, Trans. Lit. et Phil. Soc., 1- p. 420. 
Le Petit Bar d’Amérique, Labrax mucronatus, Cuy. et VAL., 11. p. 86, pl. 12. 

ne AF Small American Bass, or White Perch, Srorer’s Report, p. 8 

Labrax rufus, Ruddy Bass, DeKay’s Report, p. 10, pl. 3, fig. 7. 
Labrax mucronatus, Ayres, Bost, Journ. Nat. Hist., 1v. p. 257. 

BS aS White Perch, LinsLey’s Cat. of Fishes of Connecticut. 

3. Labrax pallidus, Mrrceuite. 

Body compressed, small, light colored. First ray of the posterior dorsal nearly as long as 

the second. Opercle with a single spine. 

D.9-13. P.17. V.1-5. A.3-7. C.17}. Length, 4 inches. 

Massachusetts, Srorer. New York, Mircniuy, Dexay. 

Merone pallida, MircH1LL’s Report on the Fishes of New York, p. 18. 

Bodianus pallidus, “‘ Trans, Lit. and Phil. Soc. N. Y., 1. p. 420. 
Labrax pallidus, Little White Bass, or White Perch, Dexay’s Report, p. 11, pl. 1, fig. 2. 

4. Labrax notatus, Smiru. 

This species differs from the L. lineatus in being more robust, and in being marked with 

rows of spots, five above and five below the lateral line, so regularly interrupted and trans- 

posed as to appear like ancient church-music. The back is brilliant with iridescent green, 

gold, and pink colors ; the sides, silvery. 

D.9,1-12. P.(?). V.1-6. A.1-12. C.17. Length, | to 2 feet. 

The river St. Lawrence, at Quebec, RicHarpson. 

Labrax notatus, Bar-fish, or Canadian Bass, Lt. Col. C. H. Suir; Ricw., Fauna Boreal. Americ., 11. p. 3. 

Bs rs Dekay’s Report, p. 14. 

5. Labrax multilineatus, Cuv. 

Of a dark olive upon the head and back, silvery upon the sides, white beneath. Inter- 

rupted dark brown longitudinal stripes, varying in their number, upon the sides. Cuvier, in 

his description of this species, from a specimen taken in the Wabash, describes the number 

of stripes as being from sixteen to nineteen. Kirtland, in his account of the same, speaks 

of six or seven. This species differs from the lineatus by its deeper body, shorter head, 
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smaller teeth, coarser asperities upon the tongue, and particularly by the scales upon the 

maxillary bones being much larger, and similar to those of the mucronatus. 

Cuvier’s and Kirtland’s species may, perhaps, by future research, be ascertained to be 

distinct species. 

D.9,1-14. P.16. V.1-5. A.3-13, C. 163. Length, 8 to 15 inches. 

The Striped Bass of the Ohio. White Bass of Lake Erie. 

Wabash River, Indiana, Cuv. Ohio River, Lake Erie, Kirnruawp. 

Perca chrysops, Rar., Ichth. Ohien., p. 32. 
Perca multilineatus, Lesueur, Cuv. et VAL., 111. p. 488. 

Le Petit Bar d’Amérique, Labrax mucronatus, Cuv. et VAL., 111. p. 488. 

Labrax multilineatus, Kirtianp, Bost. Journ. Nat. Hist., v. p. 21, pl. 7, fig. 1. 

iG ae Dexay’s Report, p. 14. 

6. Labrax nigricans, DeKay. 

Dark colored, with a tinge of yellowish. First dorsal more elevated than the second. 

D.9 or 10,1-12. P.16. V.1-5. A.3-8. C. 153. Length, 6 to 12 inches. 

New York, Dexay. 

Labrax nigricans, Small Black Bass, DeKAy’s Report, p. 12, pl. 50, fig. 160. 

7. Labrax albidus, DexKay. 

Bluish white, with a few narrow dusky lines. Anal fin with twelve soft rays. Second 

dorsal scarcely emarginate. 

D.9,1-13. P.17. V.1-5. A.3-12. C.173. Length, 10 inches. 

Lake Erie, Dexay. 

Labrax albidus, White Lake Bass, DEKAy’s Report, p. 13, pl. 51, fig. 165. 

GENUS IV. CENTROPOMUS, Lacep. 

The preoperculum is indented, but the operculum is obtuse and unarmed. 

1. Centropomus undecimalis, Cuv. 

In its general form it resembles somewhat the Pike. Silvery, tinged with brownish or 

greenish towards the back; lateral line brown and very distinct. Fins yellowish, and 
dotted with black towards their edges; dorsal fin gray, dotted throughout with black. The 

second fin has eleven rays ; hence its specific name. 

D.8,1-10. P.15. V.1-5. A.3-6. C.17. Length, 12 inches. 

Caribbean Sea, Cuv. 

Sciena undecimalis, BLocu, 305 2 

me e Pike-headed Sciena, SHaw’s Gen. Zoil., tv. p. 535. 
Le Centropome brachet de mer, Centropomus undecimalis, Cuv. et Vau., 11. p. 102, pl. 14. 
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GENUS V. LUCIO-PERCA, Cvv. 

So named because, to the characters of the Perch, they join teeth which 

have some relation to those of the Pike. The edge of their preoperculum 

has merely a simple indentation ; their dorsal fins are separated ; some of 

their jaw and palatine teeth are long and pointed. 

1. Lucio-perca Americana, Cuy. 

Of a grayish yellow upon the sides, darker upon the back. The operculum terminates in 

a strong, flat spine. The lower edge of the operculum smooth. A black spot upon the pos- 

terior part of the spinous dorsal. The first dorsal higher than the second. 

D. 14,1-20. P.13. V.1-5. A.2-11, C.17. Cuv.et Vax. Length, 2 feet. 

D.14,1-21. P.13. V.1-5. A.1-13. C.17i. RicHarpson. 

Salmon, of the Ohio River. Pike, of Lake Erie. Pickerel, of the settlers on Lake 

Huron. Sandre, of the French Canadians. Horn-fish, of the fur-traders. 

Vermont, TuHompson. Lake Huron, Ricnarpson. Lake Erie, Krrrnanp. New 

York, Mircurixi, Cuv., Dexay. 

Perca vitrea, MircHiL, Supp. Am. Month, Mag., 11. p. 247. 
** salmonea, RarF., Ichth. Ohien., p. 21. 

“  nigro-punctata, Rar., Ichth. Ohien., p.23. (The male.) 
Le Sandre d’Amérique, Lucio-perca Americana, Cuv. et VAL., 11. p. 122, pl. 16. 

Perca fluviatilis, Var? Ricu., Franklin’s Journal, 1823, p. 725. 

Lucio-perca Americana, American Sandre, Ricu., Fauna Boreal. Americ., 111. p. 10. 

<é 1G Okow, or Horn-fish, 2 “s sé 3 p. 14. 

cs = American Pike-Perch, Taomrson, Hist. Vermont, p. 130, fig. 

Ke & Salmon of the Ohio, &c., KirTLAND’s Report, p. 190. 

Ee fe Yellow Pike-Perch, DEKay’s Report, p. 17, pl. 50, fig. 163. 

as a American Sandre, Kirtianp, Bost. Journ. Nat. Hist., rv. p. 237, pl. 9, fig. 2. 

2. Lucio-perca Canadensis, SmitH. 

The upper part of the body dark olive-green ; the lower whitish; a few pale yellow spots 

below the lateral line. The posterior margin of the bony operculum armed with five acute 

spines. The two dorsal fins nearly equal in height, and marked with black spots. 

D. 12,1-17. P.12. V.1-5. A.12. C.17. Length, 14 inches. 

The river St. Lawrence, at Quebec, RicnHarpson, Smirn. 

Lucio-perca Canadensis, Green Pickering, Lieut. Col. C. H. Smita; GrirFitH’s Cuv., x. p, 275, fig. 

ar x Canadian Sandre, Ricw., Fauna Boreal. Americ., 111. p. 17. 
Se ss Dexay’s Report, p. 19. 

3. Lucio-perca grisea, DrxKay. 

General hue grayish. Membrane of the spinous dorsal fin without the black spots. In- 

variably smaller than the L. Americana. 
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Dii4; 17. Phils.  Valebe Anshan: 17;. Length, 10 to 12 inches. 
Found with the L. Americana, Dexay. 

Lucio-perca grisea, Gray Pike-perch, DEKay’s Report, p. 19. 

GENUS VI. HURO, Cov. 

Have all the characters of the Perch, properly so called, except that the 
preoperculum is not indented. 

1. Huro nigricans, Cuv. 

Above, of an olive-brown, changing into yellowish white on the belly, and along the cen- 
tral ridge of each scale is a line of the same color with the upper parts, giving it a striped 
appearance on the sides. The first dorsal fin is smaller than that of the Perch , and is placed 
at a considerable distance in front of the second. The anal fin is somewhat larger in pro- 
portion. 

DN6; 2-125 Ps. Vado. A. S=Tle 1. 17 Cove et View Length, 16 inches. 
DIG 2/8. Pais. Vato Asem Oui, URreean nae 
Lake Huron, Ricuarpson, Cuy. 

Le Huron, Huro nigricans, Cuv. et VAL., 11. p. 124, fig. 17. 
u “ Huron, Ricu., Fauna Boreal. Americ., ur. p. 4. 
. £ Black Bass of the Huron, Jarpine, Nat. Lib., 1., Perches, p. 108, pl. 6. 
3 Ws Black Huron, DEKay’s Report, p. 15. 

GENUS VII. SERRANUS, Cov. 

Have the preoperculum denticulated, and the bony operculum terminated 
with one or two points, and long and pointed teeth distributed in a greater or 
less number among the smooth teeth of the lower jaw. 

1. Serranus morio, Cuv. 

Brownish above, reddish beneath. The extremities of the maxillaries, the lower jaw, and 
the branchial membrane, red. The spinous portion of the dorsal is of a deeper color than 
the soft portion. The caudal is brown; the anal is dark orange, margined with brown ; the 
pectorals are orange-colored, and the ventrals are ornamented with large red spots. 
DaL=VWa Ps @)s  Vin(2). AeS=9) Cer Length, 30 inches. 
New York, Caribbean Sea, Cuv. 

Called «* Négre,” at St. Domingo. 

Le Mérou négre d’Amérique, Serranus morio, Cuy. et VAL., 11. p, 285. 
oh * Dekay’s Report, p. 23. 

47 
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2. Serranus lunulatus, Cov. 

Of a dull white, with lunated red spots. Fins blackish‘; ventrals spotted like the body. 

D. (2). P.(?). V.(?). A. (?). C.(?). Length, (?). 

Gulf of Mexico, Parra. 

Called ‘‘ Cabrilla,’’ at Havana. 

Cabrilla, Parra, p. 93, pl. 36, fig. 1. 

Le Mérou a croissant, Serranus lunulatus, Cuy. et VAL., u. p. 379. 

3. Serranus ouatalibi, Cuv. 

Of a bright red color, brownish upon the sides ; it has a large number of small violet dots, 

encircled with black. The dorsal, particularly its membranous portion, edged with olive ; 

anal, violet ; extremity of the caudal red, its base violet; pectorals olive, margined with 

bright orange. 

DSOm 5s) Pailin eViedimos 

Gulf of Mexico, Parra. Caribbean Sea, Cuv. 

Called, at Martinique, ‘‘ Ouatalibé’’; at St. Thomas, ‘ Butter-fish.”’ 

A. 3-8. C.17. Length, 10 or 11 inches. 

Guativere, Parra, p. 7, pl. 5, fig. 2. 

Le Mérou ouatalibi, Serranus ouatalibi, Parra, Cuv. et VAL., 11. p. 381. 

4. Serranus guativere, Parra. 

Red upon the back, yellow upon the remainder of the body ; tail yellow, with two black 

spots. Black dots upon the head ; a large one in front of the eyes. 

Gulf of Mexico, Parra. 

Guativere, Parra, p. 8, pl. 5, fig. 1. 

Le Mérou guativére, Serranus guativere, PARRA, Cuv. et VAL., II. p. 383. 

5. Serranus creolus, Cuv. 

Red, deeper upon the back, rose-colored beneath. Sixteen to eighteen parallel lines cross 

the sides obliquely towards the back. A bright orange spot at the base of the pectorals. 

The dorsal is spotted with green. 

D.9-19. P.19. V.1-5. A.3-9. C.17. Length, (2). 
Gulf of Mexico, Caribbean Sea, Cuv. 

Called ‘‘Creole,’’ at Martinique. 

Rabirrubia de lo alto, Parra, p. 43, pl. 20, fig. 2. 

Le Barbier, Serranus creolus, Cuv. et VAL., 1. p. 265. 

6. Serranus striatus, Cuv. 

Two longitudinal bands upon the forehead ; four or five irregular wide, vertical bands upon 

the body, and two upon the tail. Back of the dorsal fin, above the tail, a large, square 

black spot. Three spines upon the operculum. Very fine denticulations upon the preoper- 

culum. 
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D.11-17% P.17. V.1-5. A.3-8. C.16. Length, 3 feet. 

Gulf of Mexico, Caribbean Sea, Cuv. 

Called ‘‘ Cabrilla,’’? at Porto Rico. 

Cherna, Parra, p. 50, pl. 24, fig. 1. 

Le Mérou a croupe noire, ou Cherna des Espagnols d’Amérique, Serranus striatus, Cuv. et VAL., 11. p. 238. 

7. Serranus arara, Parra. 

Dark brown, with gilded brown spots ; fins, bluish black ; the margin of the soft dorsal, 

of the anal, and of the caudal, black. No spots upon the fins. 

Gulf of Mexico, Cuv. 

Bonaci arara, ParRA, p. 30, pl. 16, fig. 2. 

Le Mérou arara, Serranus arara, Cuv., Cuv. et VAL., 11. p. 377. 

8. Serranus cardinalis, Parra. 

Red, with black spots. The sides, and beneath the head, yellow, with red spots ; abdo- 

men white, spotted with red. The soft dorsal, anal, and caudal fins, spotted with red and 

black ; ventrals half red and half yellow ; pectorals red, margined with blackish. 

Gulf of Mexico, Parra. 

Bonaci cardenal, Parra, p. 29, pl. 16, fig. 1. 
Le Mérou cardinal, Serranus cardinalis, Cuv., Cuv. et Vau., 11. p. 378. 

9. Serranus bivittatus, Cuv. 

Two longitudinal brown bands upon each side of the body ; one above and one below the 

Jateral line. A broad violet stripe arises upon the neck, passes between the eyes, and bi- 

fureates over each nostril ; two more upon the suborbitals; and a shorter one upon the pre- 

opercle. 

D. 10-12. P.16. V.1-5. A.3-7. C.17. Length, 4 to 5 inches. 

Gulf of Mexico and Caribbean Sea, Cuv. 

Le Serran 4 deux rubans, Serranus bivittatus, Cuv., Cuv. et Vau., 1. p. 241. 

10. Serranus oculatus, Cuv. 

Elongated, of a beautiful golden aurora color. Caudal fin deeply forked. The dorsal fin 

much emarginated between its spinous and membranous portions. Eyes larger than in any 

other species of the genus. Two very short spines upon the operculum. 

D. 10-11. P.16. V.1-5. A.3-8. C.17. Length, 24 inches. 

Caribbean Sea, Cuv. 

Called ‘* Gros yeux,’’ at Martinique. 

Le Barbier, Serranus oculatus, Cuv. et VAL., If. p. 266, pl. 32. 
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11. Serranus catus, Cuv. 

Resembles considerably the preceding. The spots are larger and less numerous. Vertical 

fins, with white spots at their base, and their margin blackish. Pectorals yellowish at their 

base, blackish at their extremities. 

D. 11-17. P.16. V.1-5. A.3-9. C.17. Length, (2). 
Caribbean Sea, Cuv. 

Perca maculata, Br., pl. 213, 

Le Mérou chat (Serranus catus, Cuv., Perca maculata, Bu.), Cuv. et Vau., 1. p. 373. 

12. Serranus coronatus, Cuv. 

Body brown, variegated with rose and violet-colored spots; three moderate-sized spines 

upon the operculum. 

D.9-15. P.16. V.1-5. A,3-8, ©.17. Length, (?). 
Caribbean Sea, Cuv. 

Le Mérou couronné (Serranus coronatus, Cuv., Perca guttata, Bu.), Cuv et VaL., 11. p. 371. 

13. Serranus nigriculus, Cuv. 

Violet, with numerous dull, round spots upon the orbits, lips, and vertical fins. Upon the 

posterior portion of the body these spots become more clouded. Pectorals and ventrals dot- 

ted with brown; very fine denticulations upon the preopercle; opercular spines feeble. 

Doll D198 Pelee VV.) 6a A. aoe Gljetiengihy @): 
Caribbean Sea, Cuy. 

Called, at Martinique, ‘* Petit Négre,’’ ‘‘ Grande Gueule,”’ ‘* Vieille.”’ 

Le Mérou petit négre, Serranus nigriculus, Cuv., Cuv. et VAL., 1. p. 375. 

14. Serranus flavescens, Cuv. 

Body elongated, snout short and thick ; head flattened above ; preoperculum rounded and 

finely denticulated ; three opercular spines. Yellowish brown upon the back, orange upon the 

sides; more bright or red upon the abdomen, without spots or bands. Head above, bluish. 

Fins gray. Caudal margined above and beneath with deeper brown. 

D.9-12. P.15. V.1-5. A.3—7. C. 17. “Length, 7 inches. 

Caribbean Sea, Cuv. 

Le Serran jaunatre, Serranus flavescens, Cuv. et VAL., vi. p. 506. 

15. Serranus fascicularis, Cuv. 

With five or six longitudinal bands. Preoperculum with two groups of radiating spines 

on the lower part of its posterior margin. ‘Three transverse lines on the top of the head. 
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D. 10-12. P.15. V.1-5. A.3-7. C.15. Length, 10 inches. 

South Carolina, Cuv. 

Le Serran 4 deux faisceaux, Serranus fascicularis, Cuv. et VAL., 11. p. 245, and rx. p. 431. 
SS of Dekay’s Report, p. 23. 

16. Serranus acutirostris, Cuv. 

Entirely brown. Snout more elongated than in the other species. Preopercle very mi- 

nutely denticulated. 

D. 12-16. P.15. V.1-5. A.3-11. C.18. Length, (2). 
South Carolina, Cuv. 

Le Mérou 4 museau aigu, Serranus acutirostris, Cuv. et Vau., 11, p. 286, and 1x, p. 432, 
cs CG Dekay’s Report, p. 23. 

17. Serranus inermis, Cuv. 

Preoperculum with very small denticulations. The opercular spine hardly visible ; hence 

its specific name. The dried fish is reddish brown, with large, round white spots; brown 

spots upon the head ; the dorsal, anal, and caudal fins blackish, spotted with white; pecto- 

rals and ventrals greenish black, sprinkled with olive spots; beneath the angles of the lower 

jaw, four round white spots, 

D.11-19. P.18. V.1-5. A.3-10. C©.17. Length, (?). 
Caribbean Sea, Cuy. ; 

Le Mérou inerme, Serranus inermis, Cuv. et VAL., 1x. p. 436, 

18. Serranus rupestris, Cuv. 

Violet-colored above, sprinkled with large, irregularly rounded spots, of a beautiful ver- 

milion red upon the back, base of the dorsal, and upon the ventrals; these are violet upon 

the head and sides, and upon the throat they become more vivid than the general color of the 

fish. Its height is nearly a fourth of its length ; its thickness is between a half and a third of 

its height. An emargination above the angle of the preopercle. 

D. 11-16. P.(?). V.(?). A.3-10. C.(?). Length, 15 inches. 

Caribbean Sea, Cuv. 

Called ‘ Rock-fish,’’ at St. Domingo. 

Le Mérou des roches, Serranus rupestris, Cuv. et VAL., Ix. p. 437. 

19. Serranus tigris, Cuv. 

The preopercle has no emargination. Body violet-colored more or less deep upon the 

back, and sprinkled with greenish brown spots ; brighter beneath. Hight oblique lilac-colored 

rays cross the body. 
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D. 11-17. P. (2). V.(?). A.3-11. C.(?) Length, 13 inches. 

Caribbean Sea, Cuv. : 

Le Mérou tigre, Serranus tigris, Cuv. et Vau., 1x. p. 440. 

20. Serranus erythrogaster, DrxKay. 

Olive-brown above; beneath red. Dorsal, caudal, ventral, and anal fins bordered with 

blue, and edged with dusky. 

D. 11-16. P.16. V.1-5. A.2-10. C.16. Length, 2 feet. 

Florida, Dexay. 

Serranus erythrogaster, Groper, DEKAy, p. 21, pl. 19, fig. 52. 

GENUS VIII. PLECTROPOMA, Cov. 

Differ from the Serrani only in having the teeth, which are more or less 

numerous on the preoperculum, directed obliquely forward, slightly resembling 

the teeth of the rowel of a spur. 

1. Plectropoma Hispanum, Cuv. 

Of a beautiful aurora color, marked with red and yellow. Eight dorsal spines; but one 

tooth beneath the preoperculum. Canines short. Suboperculum denticulated. The twelfth 

anal spine very stout. : 

D, 8-19. (P16. V.15. VASE%. (C. 175 Denpth, (2). 

Caribbean Sea, Cuv. 

Called, at Martinique, ‘‘ Ouatalibé Espagnol.” 

Le Plectropome pavillon d’Espagne, Plectropoma Hispanum, Cuv. et VAL., 11. p. 396. 

2. Plectropoma chloropterum, Cuv. 

Olive, marbled with black. Throat olive, spotted with white. Opercular spines very 

small. Edge of the preoperculum rounded, with two teeth beneath the angle directed 

forward. Pectorals green. 

D. 11-17. P.16. V.1-5. A.3-8. C.17. Length, 10 inches, 

Caribbean Sea, Cuv. 

Called, at St. Domingo, ‘‘ Farlate.”’ 

Le Plectropome & pectorales vertes, Plectropoma chloropterum, Cuv. et VAL., It. p. 393 

3. Plectropoma puella, Cuv. 

Olive, crossed by six violet-black bands ; the third, in the centre of the body, is very broad 

and conspicuous, and is immediately followed by one of narrow dimensions. Blue bands 

upon the head and breast. 
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D:10=16. Pi 1S Le Seles a Cs 17, Length, 4 inches. 
Caribbean Sea, Cuv. 

Called, at Martinique, ‘‘ Demoiselle blanche.?? 

Le Plectropome demoiselle, Plectropoma puella, Cuv. et VaL., 11., p. 405, pl. 37. 
Us “JARDINE, Nat. Lib., Vol. 1., Ichthyology, p. 143, pl. 22. 

4. Plectropoma chlorurum, Cuy. 
Of a beautiful brown. Caudal and pectorals yellow. The other fins black. Three 

points to the operculum. Six teeth at the lower edge of the preoperculum ; its edge is very 
finely denticulated ; three stouter teeth towards the angle. 
D.10-15. P.12, V.1-5. A.3-7. C.15. Length, (2). 
Caribbean Sea, Cuy. ; 

Called, at Martinique, ‘ Petit Négre.”’ 

Le Plectropome & caudale jaune, Plectropoma chlorurum, Cuv. et VAL., 1. p. 406, 

GENUS IX. MESOPRION. 

Agrees with Serranus in its teeth, fins, and dentated preoperculum, but 
differs in its opercle being terminated by an obtuse angle, not spinous. 

1. Mesoprion uninotatus, Cuv. 
The back, upper part of the head, and cheeks are of a brownish steel-blue ; the lower part 

of the cheeks and sides of a rich rose-color, and the belly silvery. The entire body striped 
with seven or eight longitudinal golden bands, irregular and disconnected towards the dor- 
sum. Dorsal fin rose-colored, with three yellow bands; the other fins a jonquil yellow. 
A dark-colored spot beneath the posterior portion of dorsal fin. 

Di 10-125 P16; Val—5. AsS=6. 1c: 17 Length, 13 or 14 inches. 
Caribbean Sea, Cuy. 

Called, at St. Domingo, ‘ Sarde Dorée.”’ 

Salpa purpurascens variegata, Lane Snapper, Caressy, 11. p. 17, pl. 17. 
Sparus Synagris, Lin., SHAw’s Gen. Zool., tv. p. 419. 
Le Mésoprion doré, Mesoprion uninotatus, Cuv. et Van., 11. p. 449, pl. 39. 

49 oY Witson’s Art. Ichth., p. 169, pl. 298, fig. 5. 
JarvInE, Nat. Lib., 1., Ichthyology, p. 148, pl. 24. 

oe ce 

2. Mesoprion chrysurus, Cuv. 
Above the lateral line, grayish, obliquely rayed with golden yellow; beneath it, of a 

bright purple, with three longitudinal golden stripes. The upper, which is broadest, passes 
along the middle of the body. Dorsal and anal, olive-yellow ; caudal, a bright yellow, 
margined with two rose-colored lines ; pectorals, rose-colored ; ventrals, orange. Tail very 
much forked. 



284 — Storer’s Synopsis of the Fishes of North America. 

D.10-13. P.14. V.1-5. A.3-9. C.17. Length, 20 inches. 

Caribbean Sea, Cuv. 

Rabirrubia, Parra, p. 42, pl. 20, fig. 1. 
Sparus chrysurus, Gold-tailed Sparus, Br., pl. 262? Suaw’s Gen. Zodl., 1v. p. 414, pl. 60. 
Le Mésoprion & queue d’or, Mesoprion chrysurus, Cuv., Cuy. et Vau., m1. p. 459, pl. 40. 

* ‘ Golden-tailed Mesoprion, Jarp., Nat. Lib., 1. p. 150, pl. 25. 

3. Mesoprion cynodon, Curvy. 

Back tinged with orange ; abdomen white; fins and sides greenish yellow. The upper 

canine teeth very stout ; also all the lower lateral teeth. 

D. 10-14. P.16. V.1-5. A.3-9. C©.17. Length (?). 
Gulf of Mexico, Parra. Caribbean Sea, Cuv- 

Caballerote, PARRA, p. 52, pl. 25, fig. 1. 

Sparus cynodon, Bu., 278? SHaw’s Gen. Zodl., Dog-toothed Sparus, tv. p. 411. 
Le Mésoprion & dents de chien, Mesoprion cynodon, Cuv. et Vau., 11. p. 465. 

4. Mesoprion jocu, Parra. 

Rose-colored ; fins yellowish, except pectorals. A series of silvery spots, edged with 

brown, upon the cheeks and suborbitals. 

D.10-15. P.17. V.1-5. A.3-9. C.19. Weight, 12 to 15 pounds. 

Caribbean Sea, Cuv. 

Jocu, Parra, p. 53, pl. 25, fig. 2. 
Le Mésoprion jocu, Mesoprion jocu, Cuv., Anthias jocu, Bu., Cuv. et VaL., 11. p. 466. 

5. Mesoprion mahogonj, Cuv. 

Of a copper-colored russet-brown, which changes to a golden upon the sides, and silvery 

upon the back. 

D. 10-12. P.15. V.1-5. A.3-8. C.17. Length, 5 inches. 

Caribbean Sea, Cuv. 

Called, at Martinique, ‘‘ Sarde acajou.”’ 

Le Mésoprion acajou, Mesoprion mahogoni, Cuv, et VAL., 11. p. 447. 

6. Mesoprion analis, Cuv. 

All the upper part of the body and sides marked with irregular longitudinal golden and 

silvery lines. The lower part of the sides, and the space between the golden and silvery 

lines, of a rose-red color. The ventrals, the greater part of the anal, and the edges of the 

caudal fin, of a bright rose-color ; the dorsal bluish, rose-colored at its margin, with a wide 

yellow band at its base and upon its entire soft portion. 

D. 10-14. P.(?). V.(?) A.(?). C.(). Length, 5 inches. 

Caribbean Sea, Cuv. 

Called, at St. Domingo, ‘‘ Sarde Haut-dos.”’ 

Le Mésoprion & anale rouge, Mesoprion analis, Cuv, et VAL., 11. p. 452. 
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7. Mesoprion vivanus, Cuv. 

Of a golden aurora color, with oblique brown lines upon the back, and longitudinal lines 

upon the sides. A brownish spot at the posterior portion of the body. The extremity of 

the caudal fin bordered with black. 

D. 10-13. P.16. V.1-5. A.3-8. C.17. Weight, 40 pounds, 

Caribbean Sea, Cuv. 

Called, at Martinique, ‘‘ Vivaneau.”’ 

Le Mésoprion vivaneau, Mesoprion vivanus, Cuv. et VAL., 11. p. 454. 

8. Mesoprion sobra, Cuv. 

Of a brilliant olive-yellow, longitudinally marked with thirteen or fourteen blue bands, 

some of which bifurcate upon the back ; three blue rays upon the cheeks. ‘The dorsal fins 

olive, spotted with bluish. The caudal, olive, tinged with red. The anal and ventrals, red. 

The pectorals, rose-colored. A deep violet-colored spot upon the posterior part of the body. 

D. 10-14. P.16. V.1-6. A.3-8. C.17. Length, (?). 

Caribbean Sea, Cuv. 

Called, at Martinique, ‘‘ Sobre.’’ 

Le Mésoprion sobre, Mesoprion sobra, Cuv. et VAL., 11, p. 453. 

9. Mesoprion buccanella, Cuv. 

Red; each scale edged with silver. The caudal and anal fins, yellow; the other fins, 

reddish. A black crescent-shaped spot at the base of the pectorals, —and hence its name, 

Oreille noire. 

D. 10-14. P.15. V.1-5,. A.3-8. C.17. Weight, 15 to 20 pounds. 

Caribbean Sea, Cuv. 

Called, at Martinique, ‘‘ Oreille noire,’’ and ‘* Noper.’’ 

Le Mésoprion oreille noire, Mesoprion buccanella, Cuv. et Vau., m. p. 455. 

10. Mesoprion aya, Cuv. 

Of a beautiful carmine-red color, seales edged with silver ; no black spot upon the pecto- 

rals, as in the preceding species. Four anal spines. 

D. 10-14. P.(?). V.(?). A.4-9. C.(?). Length, 28 inches. 

Caribbean Sea, Cuv. 

Called ‘* Garanha.”’ 

Le Mésoprion rouge, Mesoprion aya, Cuy. et VAL., 11. p. 457. 

11. Mesoprion litura, Cuv. 

Of a beautiful red color; a continued blue line upon the cheeks. Perhaps a variety of 

the M. jocu. 

AS 
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D. 10-15. P.16. V.1-5. A.3-8. C.17. Weight, 20 to 30 pounds. 

Caribbean Sea, Cuv. 

Le Mésoprion 4 raie, Mesoprion litura, Cuv.et VAL., 1. p. 467, 

12. Mesoprion linea, Cuv. 

Olive-brown ; paler upon the abdomen, with seven or eight vertical yellow bands. Fins 

olive. A narrow silvery line edged with brown passes from the middle of the maxillary 

bone to the preopercle, and divides upon the opercle. 

D. 10-15. P.15 V.1-5. A.3-8. C.17. Length, 3 or 4 inches. 

Gulf of Mexico, Caribbean Sea, Cuv. 

Le Mésoprion a ligne, Mesoprion linea, Cuy. et VAL., 1. p. 468. 

13. Mesoprion griseus, Cuv. 

Grayish, verging to lilac upon the back, and upon the margin of the dorsal and caudal 

fins ; aurora-colored at the lower portion of the sides, and on the ventrals ; anal fin rose- 

colored or lilac. Beneath, white; each scale has a yellowish spot, by which longitudinal 

slightly oblique lines are formed upon the sides, which are more mingled with the gray upon 

the back. 

D. 10-14. P.(?). V.(?). A.3-8. C. (2). Length, 18 inches. 

Caribbean Sea, Cuv. 

Called, at St. Domingo, ‘‘ Sarde grise.”’ 

Le Mésoprion gris, Mesoprion griseus, Cuy. et VaL., m1. p. 469. 

14. Mesoprion flavescens, Cuv. 

With vertical yellowish bands, lighter upon the back and fins. Neither lines nor dots 

upon the cheeks. 

D.10-15. P.17. V.1-5. ‘A.3=8.*C. 17: Length}.()- 

Caribbean Sea, Cuv. 

Le Mésoprion jaunatre, Mesoprion flavescens, Cuv. et VAL., 1. p. 472. 

15. Mesoprion pargus, Cuv. 

Of a yellowish brown color, spotted with red. The four upper canines are very stout. A 

well marked tuberosity upon the interopercle. 

D. 10-14. P. (?). V.(?). A.3-8. C.(?). Length, 27 inches. 

Caribbean Sea, Cuv. 

Le Mésoprion pargo, Mesoprion pargus, Cuy. et VAL., 11. p. 473. 

16. Mesoprion isodon, Cuv. 

The teeth differ from those of all the other Mesoprions ; the upper jaw has three strong 

canines, and sixteen conical teeth, decreasing regularly from the first, which is less than 
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half the height of the others. The first row of teeth in the lower jaw is similar to that 

of the upper, except that it has no canines. The dried fish is ted above, silvery or golden 

upon its sides, without bands. 

D.11-15. P.16. V.1-5. A.3-7. C.17. Length, 21 inches. 

Caribbean Sea, Cuy. 

Le Mésoprion a dents égales, Mesoprion isodon, Cuv. et Vau., 1x. p. 443. 

GENUS X. CENTROPRISTIS, Cvuv. 

A single dorsal fin ; branchiostegous rays, seven; all the teeth small and 

crowded ; no canines. Their preoperculum is dentated and the operculum 

spinous. 

1. Centropristis nigricans, Cuy. 

This species is of a dark brown, almost black, color, lighter beneath ; the head is of a sea 

or bronze green. The young of this species present clouded transverse bands. The white 

connecting membrane of the dorsal and anal fins is barred with black. The central rays of 

the caudal fin, which are usually forked, are elongated somewhat in young specimens: 

thus this fin is trilobed; this elongation is less perceptible in old specimens. 

D.10-11. P.18. V.1-5. A.3-7. C.17. Length, 12 to 14 inches. 

Massachusetts, Srorer. New York, Mrrceuiur. 

Perea yaria, MirewibLu, Trans. Lit. et Phil. Soc. New York, 1. p. 415, pl. 3, fig. 6. 

Centropristis nigricans, GRirFITH’s Cuv., x. p. 117. 

Le Centropriste noir, Centropristis nigricans, Cuy. et VaL., 111. pp. 37,44. Lutjanus trilobus, Lacep.? 

rf 2 Black Perch, Black Bass, Srorer’s Report, p. 9. 
ae 5 Black Sea Bass, DeKay’s Report, p. 24, pl. 11, fig. 5. 

2. Centropristis trifurea, L. 

It is spotted, and ornamented with seven blue bands. The opercula are finely denticu- 

lated. The tail is three-pointed, like the nigricans. The third and fourth dorsal spines 

are furnished with tentacule as Jong as the spines themselves. 

D. 11-12. P.16. V.1-5. A.3-8. C.20. Length, (?). 

South Carolina, Cuv. 

Le Centropriste trident, Perca trifurca, L., Cuy. et Vau., 111. p. 43. Lutjanus tridens, Lacgp. ? 
ne ce Dekay’s Report, p. 25. 

3. Centropristis tabacarius, Cuv. 

Of a reddish brown, deeper above, lighter beneath; with an oblong, dull whitish spot 

upon each side, at the upper edge of the lateral line, opposite the first seven dorsal spines; 

a second small spot at the first ray of the dorsal fin; anda third at the base of the last few 

soft rays of the dorsal. Dorsal fin with clouded brown spots. ‘Three spines upon the oper- 

culum. 
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D. 10-12. P.13. V.1-5. A.38-7. C.17. Length, (?). 

Caribbean Sea, Cuv. 

Called, at Martinique, ‘“‘ Le Bout de Tabace.’’ 

Le Centropriste bout de tabac, Centropristis tabacarius, Cuv. et VaL., tr. p. 44. 

4. Centropristis auro-rubens, Cuv. 

Upper part of the body of a vermilion-red, which gradually changes upon the sides and 

abdomen to a rose-red. The sides are sprinkled with oblong, irregular yellow spots. Dor- 

sal and pectoral fins red ; ventrals and anal, lighter. One spine upon operculum. 

D.12-11. P.18. V.1-5. A.3-8. C.17. Length, 1 foot. 

Caribbean Sea, Cuv. 

At St. Domingo, called ‘* Fadate.”’ 

Le Centropriste rouge-doré, Centropristis auro-rubens, Cuv. et VAL., 111. p. 45. 

5. Centropristis rufus, Cuv. 

Of an uniform beautiful deep russet-color. A single spine upon the operculum. 

D. 10-11. P.17. V.1-5. A.3-7. C.17. Length, 8 inches. 

Caribbean Sea, Cuv. 

Le Centropriste roux, Centropristis rufus, Cuv. et VAL., tr. p. 47. 

GENUS XI. GRYSTES, Cvv. 

Differs only from the Centropristis in having the preoperculum entire, and 

not denticulated at the edges. 

1. Grystes salmoides, Lacep. 

The adult fish is of a deep greenish brown color, with a bluish black spot at the angle of 

the operculum. The posterior portion of the dorsal fin rises high, and resembles somewhat 

that of some of the Greylings. The tail is shaped much like that of the Salmonide, and has 

a dark brown band crossing its centre. The young are marked with numerous longitudinal 

bands. 

D.10-13 or 14. P.16. V.1-5. A.3-llor12. C.17. Length, 2 feet 

New York, Cuv. Carolina, Lacerepe. Wabash River, Indiana, Cuv. 

Called ‘‘ Trout,’’ in the places where it is found. 

Le Growler salmoide (Grystes salmoides, Cuv., Labrus salmoides, Lacep.), Cuv. et Vat., 111. p. 54, pl. 46. 
Grymies salmoides, Salmon-formed Growler, inoue Nat. Lib., 1. p. 158, pl. 29. 

a Growler, DeKay’s Report, p. 26, pl. 69, fig, 223. 
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GENUS XII. RYPTICUS, Cov. 

A single dorsal fin. Small spines on the opercles ; scales small, and con- 
cealed beneath a thick epidermis. ‘The species have been called Savonniers 
by the French, in consequence of their soft and soapy surface, which feels as 
if it had been lubricated by some unctuous matter. 

1. Rypticus saponaceus, Biocn. 

Oblong and compressed. Of a blackish color, verging to violet ; its whole surface covered 
with very small elliptical scales, which, through the microscope, exhibit radiating strie, 
and are crenulated at the edges. 

Dg 252 Ps (2)aVin(2)> Aa lis (Oa 17. Length, 8 or 9 inches. 
Caribbean Sea, Gulf of Mexico, Cuv. 

Jabonsillo, Parra, p. 51, pl. 24, fig. 2. 
Le Savonnier commun (Rypticus saponaceus, Cuv., Anthias saponaceus, Bu.), Cuv. et VaL., ur. p. 63. 

GENUS XIII. CENTRARCHUS, Cov. 

Have an oval, compressed body ; a single dorsal fin. Velvet-like teeth in 
both jaws, before the vomer, upon the palatines, and upon the base of the 
tongue ; the preoperculum entire ; the operculum divided at its angle into two 
flattened points. 

1. Centrarchus zneus, Lesurur. 
Coppery, occasionally tinged with green. Head and back dusky olive, blotched irregu- 

larly with darker spots; the jaws, lips, and throat, dusky ; the thorax bluish or steel-gray. 
The spinous portion of the dorsal fin is longer than the membranous portion, and half of its 
height. 

Dy2— 1 -)) P6 VidlioG wARGE 105 10x07.) Tesneun Length, 7 to 10 inches. 
Di te P14 Vina ss A.6-10. C.17. Cuv. et Vian. Ss Lie 
Dei) B14. Viel — 5: ea Gree. 173. Ricuarpson, ‘<‘ ee 
DAN —d ls LP 16s eViaSsoA.G=101uG. 175. Kirrianp. ch te 
D214) GV a= 5 etANG Sail en Oul72s WDrexcaare ee ue 
Lake Erie, Lesurur. Lake Ontario, Cuv. Lake Huron, Rrcnarnson. Lake Cham- 

plain, Dexay. Almost every permanent stream in Ohio, Krrtianp. 
Called ‘* Rock Bass,’’ “*Goggle-eyed Bass,’”’? ‘ Black Sun-fish,’”? in Ohio. * Rock 

Bass,” in Lake Champlain. 

Cichla znea, Lesveur, Journ. Acad. Nat. Sc., um, p. 214, fig. 
Le Centrarchus bronzé, Centrarchus eneus, Coy. et Van, mr. p. 54, 

: “* Bronzed Centrarchus, Ricu » Fauna Boreal. Amer., 11. p. 18, pl. 75, Cichla nea, Rock Bass, KirTLanp’s Report on the Zool. of Ohio, pp. 168, 191. Centrarchus zneus, Fresh-water Bass, DeKay’s Report, p. 27, pl. 11, fig. 4. 
ae a Kirtianp, Bost. Journ. Nat. Hist., rv. p. 239, pl. 11, fig. 1. 
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2. Centrarchus fasciatus, LesvEur. 

Body compressed ; back arched and gibbous. Of a dusky bluish color, often with trans- 

verse bands. Anal fin with three spines. 

D.9,1-14. P.18. V.5. A.3-12. C.16§. Length, 18 to 20 inches. 

Lake Erie, Lesueur. New York, Dexay. Ohio, Kirruann. 

Cichla fasciata: Ohiensis: minima, LEsugur, Journ. Acad. Nat. Sc., 1. pp. 116, 21S. 

we 0 Black Bass of Lake Erie and the Ohio, Kirtranp’s Report, p. 191. 
Centrarchus fasciatus, Black Fresh-water Bass, DeKay’s Report, p. 28, pl.111, fig. 8. 

43 fe Kirt.anp, Bost. Journ. Nat. Hist., v. p. 28, pl. 9, fig. 1. 

3. Centrarchus sparoides, Vau. 

This species is of a more rounded form than the C. hexacanthus. Its dorsal fin is longer 

than that of the C. wneus, and its anal fin is higher than that of any other species of the 

genus. ‘The color is greenish above, and beneath silvery. ‘The whole body exhibits golden 

reflections, and has numerous large black dots upon its sides, which form fourteen longi- 

tudinal lines. 

D. 12-13. P.11. V.1-5. A.9-15. C.17. Length, 7 inches. 

South Carolina, Cuv. 

Le Centrarchus 4 neuf épines, Centrarchus sparoides, Cry. et VAL., vu. p. 459. 

a uw Dexay’s Report, p. 31. 

4. Centrarchus pentacanthus, Cuv. 

Similar in form to the ezneus, but its anal fin has but five spines, and the dorsal ten. A 

narrow blackish line runs longitudinally across each row of scales. The connecting mem- 

brane of the fins is also marked with brown. 

D. 10-10. P.14. V.1-5. A.5-11. C.17. Length, 5 inches. 

River Wabash, Indiana, Cuv. 

Le Centrarchus 4 cing épines, Centrarchus pentacanthus, Cuv. et Val., 1. p. 85. 
sé ae Dexay’s Report, p. 39. 

5. Centrarchus hexacanthus, VAt. 

Forehead and back maculated and variegated with dusky spots on a ground of sea-green ; 

similar spots extend downwards upon the upper half of the body, in irregular bands, on a 

ground color of light green or yellow. The sides of the head and body are silvery and iri- 

descent ; below, of a delicate white. Dorsal, anal, and caudal fins bordered with series of 

irregular dusky spots, more distinct in old than in young specimens. Pectoral and ventral 

fins ferruginous or yellowish. It differs from the zneus in the form of its dorsal, which is 

lower before, more elevated at its posterior portion, and has but six spinous rays. 

D. 8-16. P.12. V.1-5. A.6-18. C.17. Cuv.et Vax. Length, (?). 

D.6-15. P.12. V.1-6 A.6-19. C.173. Kirrzuanp. Length, (?)- 
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Abundant in the fresh waters of Carolina, Bosc. River Wabash, Indiana, Lesveur. 

Bayous of Cuyahoga, and the Big Miami River, Krrruanp. 

Le Centrarchus sparoide (Centrarchus sparoides, Cuv., Labrus sparoides, Lacep.), Cuy. et VAL., 111. p. 88. 

Cantharus nigro-maculatus, Lesugur, Cuy. et Vat., 111. p. 83. 

Le Centrarchus & six épines, Centrarchus hexacanthus, Vat., Cuv. et Vau., vit. p. 456, pl. 48. 

Cichla Storeria, KirrLAnp’s Report on the Zool. of Ohio, p. 191. 

Centrarchus hexacanthus, Rock-fish, Grass Bass, KirtLanp, Bost. Journ. Nat. Hist., 11. p. 480, pl. 29, fig. 2. 

Us be Dexay’s Report, p. 31. 

6. Centrarchus irideus, Cuv. 

Grayish brown, dotted and spotted with darker brown. A black spot upon the angle of 

the operculum. Upon the posterior portion of the dorsal fin is a very broad black spot, 

bounded above and beneath by a yellow line, and some red dots. All the fins are spot- 

ted with brown. It resembles the C, sparoides in the height of its dorsal fin, but its anal fin 

is similar to that of the C. eneus. 

D. 11-14. P.(?). V.(?) A.7-16. C.(?). Length, 6 inches. 

South Carolina, Cuv. 

Le Centrarchus iris, Centrarchus irideus, Cuv. et Va., 111. p. 89. 
me * Dekay’s Report, p. 31. 

7. Centrarchus gulosus, Cuv. 

This species, which was originally supposed by Cuvier to be a Pomotis, is described as 

being similar in its color to the Pomotis vulgaris. The body is less orbicular; the black au- 

ricle is shorter, and it has fewer soft rays in its dorsal and anal fins. The mouth of this 

species is exceedingly large. 

D.10-9. P.15. V.1-5. A.3-8. C.17. Length, 8 inches. 

Lake Pontchartrain, and the lagoons in the vicinity of New Orleans, Cuv. 

Le Pomotis grande gueule, Pomotis gulosus, Cuv. et VaL., 11. p. 498. 

Le Centrarchus & trois épines, Centrarchus gulosus, Cuv. et Vau., vit. p. 459. 

c «* Dexay’s Report, p. 31. 

8. Centrarchus viridis, Vat. 

It resembles the C, zneus in its form more than other species ; but its green color, sprin- 

kled with black spots, reminds us of the hexacanthus. 

D.11-10. P.(?). V.(?) A.3-8. C.(?). Length, 8 inches. 

South Carolina, Vat. 

Le Centrarchus vert, Centrarchus viridis, Cuv. et Vat., vit. p. 460. 

.¢ Ae Dexkay’s Report, p. 31. 

9. Centrarchus tetracanthus, Cuv. 

Body compressed ; with blackish spots, large towards the head, very small at the posterior 

part of the body. Four anal spines. 



292 — Storer’s Synopsis of the Fishes of North America. 

D.15-10. P.13. V.1-5. A.4-9. C.16. Length, 8 inches. 

Gulf of Mexico, Cuv. 

Le Centrarchus 4 quatre épines, Centrarchus tetracanthus, Cuv. et Vat., vir. p. 460. 

10. Centrarchus obscurus, DexKay. 

Body not gibbous. Of a general greenish brown, or dark olive-color, with faint metallic 

bronze on the upper parts ; beneath, lighter. 

D.9,1-12. P.16. V.1-5. A.3-12. C.173. Length, 6 inches. 

New York, Dexay. 

Centrarchus obscurus, Obscure Fresh-water Bass, DEKAy’s Report, p. 30, pl. 17, fig. 48. 

GENUS XIV. POMOTIS, Cov. 

A few denticulations, more or less obvious, on the borders of the preoper- 

culum. Palatines and tongue smooth, and without teeth. Minute teeth on the 

jaws, vomer, and pharyngeals. Branchial rays, six. A membranous elonga- 

tion at the angle of the operculum. 

1. Pomotis vulgaris, Cuy. 

The general color of this species is a greenish brown, with spots of blue and yellow upon 

each side. Longitudinal, undulating, deep blue lines across preoperculum and operculum, 

with rusty yellow blotches interspersed. Head of a darker color than the body generally. 

At the posterior angle of the operculum, a large black spot, embracing a portion of the oper- 

culum, and a fleshy prolongation, having a bright scarlet-colored margin. All the fins 

more or less colored with black. 

D.10-12. P.13. V.1-5. A.3-10. C.17. Length, 6 to 9 inches. 

Massachusetts, Srorer. New York, Mircurzix. Cleveland Harbour, Bayous of Cuya- 

hoga, Kirrzanp. Common in the rivers, creeks, and ponds of Kentucky, Rarrnesque. 

Lake Huron, Rrcharpson. South Carolina, Caressy. 

Perca fluviatilis gibbosa ventre luteo, Fresh-water Perch, CATEsBy, 0. p. 8. 

Labrus auritus, TuRTON’s LINNEUS, I. p. 794, 

“ oa Suaw’s Gen. Zodl., rv. p. 482. 

“ “ Mircuitt, Trans. Lit. et Phil. Soc. N. Y., 1. p. 403. 

Ichthalis aurita, RAFINESQUE, Ichth. Ohien., p. 29. 

Le Pomotis commun, Pomotis vulgaris, Cuv. et Vau., m1. p. 91, pl. 49, et vi. p. 465. 

Pomotis vulgaris, Northern Pomotis, Ricu., Fauna Boreal. Americ., 111. p. 24, fig. 76. 
“ “ JARDINE, Nat. Lib., 1. 162. 

Fresh-water Sun-fish, Pond Perch, Bream, Storer’s Report on the Fishes of Mass,, p. 11. 

Sun-fish, Roach, KiRTLANp’s Report on Zodl. of Ohio, p. 191. 

Harlequin Roach, Bost. Journ. Nat. Hist., m1. p. 471, pl. 28, fig. 11. 

Common Pond-fish, DEKay’s Report, p. 31, pl. 51, fig. 166. 
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2. Pomotis Ravenelii, Vat. 

The profile of the back is much more rectilinear, and descends more obliquely, than in the 

vulgaris, which gives a gibbous appearance at the base of the dorsal fin. The denticula- 

tions at the angle of its preoperculum are finer. 

D. 10-11. P.(?). V.(?). A.3-9. C.(?). Length, 8 inches. 

South Carolina, Cuv. 

Le Pomotis de Ravenel, Pomotis Ravenelii, Cuv. et Vau., vir. p. 465. 
Oe uo Dexay’s Report, p. 33. 

3. Pomotis Holbrookii, Vat. 

Similar to the vulgaris in its color, Broader and deeper-colored black spots upon the soft 

portion of the dorsal fin. Preopercle very finely denticulated. 

D.10-11. P.(?). V.(@). A.3-11. C.(?). Length, 9 inches. 

South Carolina, Cuv. 

Le Pomotis d’Holbrook, Pomotis Holbrookii, Cuv. et Vau., vi. p. 466. 

ue C3 Dexkay’s Report, p. 33. 

4. Pomotis incisor, Vat. 

The back of this species is more raised between the neck and the dorsal fin than in the 

vulgaris. The preopercular denticulations are very fine; the teeth of the front row of the 

upper jaw are a little stronger than in the vulgaris. The back of this species is brown, 

slightly gilded upon the sides, more brilliant upon the belly. A more or less distinct black 

ocellus exists upon the posterior soft rays of the dorsal. The opercular membrane is quite 

broad, and upon it isa great portion of the black auricular spot. 

D. 10-10. P.(?). V.(?). A.3-9. C.(?). Length, 6 inches. 

Lake Pontchartrain, Louisiana, Cuv. 

Le Pomotis coupeur, Pomotis incisor, Cuy. et Van., vi. p. 466. 

C aE DEKAy’s Report, p. 33. 

5. Pomotis gibbosus, Vat. 

The body is broader than that of the preceding species, and a little higher before the dor- 

sal fin. The denticulations at the angle of the operculum are rather stronger than those of 

the incisor, but less so than in the vulgaris. The back is marked with longitudinal rows of 

blackish dots. The belly is of a dull green color. A large blackish spot upon the posterior 

rays of the dorsal. The opercular membrane is broad and striated. 

D.10-12. P.(?). V.(?). A.3-11. C.(?). Length, 8 inches. 

South Carolina, Vau. 

Le Pomotis bossu, Pomotis gibbosus, Cuv. et Vau., vi. p. 467. 

Ke Ae Dexay’s Report, p. 33. 

49 
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6. Pomotis solis, Vat. 

Of a uniform greenish yellow color, more or less gilded, without any trace of spots or 

rays upon the body or the fins. The auricular membrane longer and narrower than in any 

other species. 

D. 10-11. P.(?). V.(?). A.3-10. ©. (?). Length, 4 or 5 inches. 

Lake Pontchartrain, Louisiana. New York, Vau. 

Le Pomotis poisson du soleil, Pomotis solis, Cuv. et VAL., vir. p. 463. 

a « Dexay’s Report, p. 33. 

7. Pomotis Catesbei, Vat. 

Body elongated. Oblique brown lines upon its cheeks. The body is of a blackish brown, 

lighter beneath, with golden reflections ; blackish dots upon the dorsal and anal fins. 

D.10-10. P.(?). V.(?). A.3-9. C.(?). Length, 44 inches. 

Pennsylvania, Vau. 

Le Pomotis de Catesby, Pomotis Catesbei, Cuv. et VAL., vir. p. 469. 

ae % Dexay’s Report, p. 33. 

8. Pomotis appendix, Mircu. 

Body sombre-colored, beneath whitish. Appendix entirely black. Body more robust than 

that of the vulgaris. The pectorals broader, and more rounded than in that species. 

D.10-11. P.13. V.5. A.3-10. C.19. Length, 5 to 6 inches. 

New York, Mrreuiuu. 

Labrus appendix, Black-eared Pond-fish, MircHini, Supp. to Amer. Month. Mag., wu. p. 247. 
Pomotis appendix, DEkay’s Report, p. 32. 

9. Pomotis macrochira, Rar. The Gilded Sun-fish. 

Body somewhat compressed, especially near the back ; uniformly oval. Back and head 

iridescent, brown, and purple, blotched with spots of darker brown ; throat, sides, and belly, 

a brilliant golden yellow. Opercular appendage semicircular, black, and sub-margined with 

a lighter border. ; 

D.10-12. P.15. V.1-5. A.3-10. C.17. Length, 2 to 8 inches. 

Tributaries of the Ohio River, Rar., Krrtruawnp. 

Ichthelis macrochira, Sun-fish, Gold-fish, Rar., Ichth. Ohien., p. 27. 

Pomotis macrochira, Gilded Sun-fish, KirTLanD, Bost. Journ. Nat. Hist., ur. p. 469, pl. 27, fig. 3. 

10. Pomotis nitida, KirtTLanp. 

Body compressed, oval. Back gibbous between the eyes and dorsal fin. Brilliant, but 

evanescent. Upper part of the head and back brown, yellowish, and sometimes greenish. 



Storer’s Synopsis of the Fishes of North America. 295 

Head, jaws, operculum, and sides beautifully waved and spotted with verditer blue. Lips 

light blue, sides golden yellow, belly tinged with orange. 

D. 10-11. P.12, V.1-5. A. 2-9. C.18. Length, 3 inches. 

Ohio, Kirruanp. 

Pomotis nitida, Sun-fish, Red-eyes, Kirttanp, Bost. Journ, Nat. Hist., 11. p. 472, pl. 28, fig. 1. 

GENUS XV. BRYTTUS, Vat. 

The only character which distinguishes this genus from the Pomotis is a 
small narrow band of short velvety teeth along the external edge of each pal- 
atine. 

1. Bryttus punctatus, Cuv. 

Greenish brown, with golden reflections, having parallel rows of rounded black dots. 
The operculum has, at its angle, a blackish blue spot, which extends along the lower edge 
of this bone. ‘The membranous edge is not as highly colored as the bone itself. The dor- 
sa], anal, and caudal fins are greenish, with a whitish edge. The ventrals are greenish at 
their base, and almost black elsewhere. The first soft ventral ray is filiform; the appendix 

is narrow, and not much elongated. 

D.10-11. P.12. V.1-5. A.3-8. C.17. Length, 54 inches. 

South Carolina, Cuv. 

Le Brytte pointillé, Bryttus punctatus, Cuv. et Vat. vir. p. 462. 

ef u Dexay’s Report, p. 33. 

Cuvier considered this species to be the Ichthelis macrochira of Rafinesque. With all 
proper respect for the authority of the illustrious naturalist, we cannot refrain from thinking 
he was incorrect ; as Dr. Kirtland, whose opportunities of investigating the Western fishes 
have been so admirably improved, describes Rafinesque’s species so very differently from this. 

2. Bryttus reticulatus, Vax. 

Of a yellowish green color, presenting a reticulated appearance, owing to the base of 
each scale being blackish, or of a very deep green color. The teeth of this species are 
stronger, and the opercular spot is much larger, than in the previous species. 
D.11-11. P.(?). V.(?). A.3-11. C.(?). Length, 7 inches. 
South Carolina, Cov. 

Le Brytte maillé, Bryttus reticulatus, Vat., Cuv. et Vat., vit p. 463. 
Ss Us Dexay’s Report, p. 33. 

3. Bryttus unicolor, Vat. 

Color uniform. Fins unspotted. This species has but three or four small teeth upon the 
anterior portion of the palatines. 
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D. 11-11. P.(?), V (2). A.3-9. C.(?). Length, 6 inches. 

Pennsylvania, South Carolina, Cuv. 

Le Brytte unicolor, Bryttus unicolore, Cuv. et VAL., vil. p. 464. 

=f PY Dexkay’s Report, p. 33. 

GENUS XVI. PRIACANTHUS, Cvv. 

Have an oblong, compressed body, entirely covered, as well as the head 

and jaws, with small rough scales. Fine teeth on both jaws ; no canines. 

The lower angle of the preoperculum spinous. 

1. Priacanthus macrophthalmus, Biocu. 

Oblong. Red. Its height equal to one third of its length; length of the head equal to 

its height. The angle of the preopercle, in the male, is prominent and sharp, and the whole 

edge of the preopercle is notched ; in the female, the angle is obtuse, and the denticulations 

are very fine. 

D. 10-14. P.16. V.1-5. A.3-15. C.17. Length, 10 or 12 inches. 

Caribbean Sea, Cuv. 

Anthias macrophthalmus, Biocu, pl. 319. 

Catalufa, Parra, p. 20, pl. 12, fig. 1. 
Le Priacanthe a gros yeux, Priacanthus macrophthalmus, Bt., Cuv. et VAL., ur. p. 97. 

GENUS XVII. DULES, Cvv. 

Six branchial rays. Teeth even. Operculum terminated in a spine. Pre- 

operculum denticulated. 

1. Dules auriga, Cov. 

Compressed, arched. Yellowish gray, with three or more dusky vertical bands. The 

third ray of the dorsal fin elongated into a filament. 

D. 10-13. P.17. V.1-5. A.3-7. C.173. Length, 6 to 8 inches. 

New York, Dexay. 

Le Doules cocher, Dules auriga, Cuv. et Vau., 11. p. 112, pl. 51. 

os i Witson, Encyclop. Brit., Art. Ichth., p. 169, pl. 295, fig. 7. 

Ff ms Dexkay’s Report, p. 34, pl. 19, fig. 54. 

GENUS XVIII. TRICHODON, Srecter. 

In which the preoperculum has strong spines, and the operculum is _termi- 

nated in a flat point. They have no scales ; their mouth is cleft almost ver- 

tically. 
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1. Trichodon Stelleri, Cuv. 

This species, above the lateral line, is plumbeous, and beneath it white ; slightly golden 
towards its posterior extremity. The first dorsal fin is edged with brown, with a band of 
the same color along its base; the second dorsal has no band at its base. The body of the 
Trichodon is compared to the blade of a knife. The head is equal to a fourth of its entire 
length, and is nearly as high as long; above, it is thicker than the body. The eyes are 
situated upon the sides of the head, and are directed laterally, but their upper edge touches 
the plane of the forehead. This is the only known species. It resembles the Weevers in 
its habits : it buries itself in the moist sand at low water, and is dug up with the hand. 

D. 14-17. P.23. V.(?). A. 28. C.13. Length, 7 to 10 inches. 

The northernmost parts of the Pacific. Was found by Srrxzer, at the island of Una- 
laschka. 

Le Trichodon de Steller, Trichodon Stelleri, Cuv. et Vax., 11. p. 154, fig. 57. 

oe Us GrirFitn’s Coy., x. p. 121, pl. 15, fig. 3, 

Ricu., Fauna Boreal. Americ., 111, p. 29. 
Lo Ue Jarpine, Nat. Lib., 1. p. 166. 

a <e Witson, Encyclop, Brit., Art. Ichthyology, p. 170. 

GENUS XIX. MYRIPRISTIS, Cov. 

Have the brilliancy, form, and scales of Holocentrum ; but their preo- 

perculum has a double denticulated edge, and is without a spine at its angle. 

This genus is remarkable for a natatory bladder divided into two, whose an- 

terior portion is bilobed, and is attached to the cranium in two places, merely 

covered by a membrane, and answering to the cavities of the ear. 

1. Myripristis Jacobus, Cuv. 

The sides of a cherry-red upon a silvery ground, verging to a vermilion towards the back é 
marked with longitudinal golden lines. The spinous portion of the dorsal is varied with yel- 
low and rose-color, with two series of vermilion spots; a blackish band descends on each 
side upon the operculum, to the pectorals. Scales large, ten longitudinal rows on each 
side ; the middle row has thirty-six scales. 

Bas), Dal0; 1-14. POG. Vin va Ae 413) C9) Length, 8 inches. 

Caribbean Sea, Gulf of Mexico, Cuv. 

Called, at Martinique, ‘‘ Frére Jacques.” 

Le Myripristis d’Amérique, Myripristis Jacobus, Coy. et VAL., mr. p. 162. 

GENUS XX. HOLOCENTRUM, <Arrtepr. 

The scales of this genus are brilliant and denticulated ; the operculum is 
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spinous and denticulated, and the preoperculum is not merely denticulated, but 

has at its angle a strong spine directed backwards. 

1. Holocentrum longipinne, Cuv. 

Oval, slightly compressed ; of a deep rose-color, silvery upon the abdomen, with seven or 

eight longitudinal golden bands along its sides. It is distinguished from all other species of 

this genus, by having the soft portion of the dorsal fin, and the forks of the caudal, longer 

and more pointed. 

B.8. D.11-15. P.15. V.1-7. A.4-11. C.19. Length, 12 inches. 

South Carolina, Carrssy. Caribbean Sea, Cuv. 

Perca marina gibbosa cinerea, Margate fish, Carespy’s Hist. Carol., 1. p. 2, pl. 2. 

Matejudo colorado, Parra, p. 23, pl. 13. 

Scizna rubra, Bu., Red Sciena, Suaw’s Gen. Zodl., rv. p. 540. 

Holocentrus sogo, Bu., Sogo holocentrus, SHaw’s Gen. Zool., tv. p. 553, pl. 80. 

Bodianus pentacanthus, Be., Five-spined Bodianus, SHaw’s Gen. Zodl., rv. p. 570, pl. 83. 
L’Holocentre 4 longues nageoires, Holocentrum longipinne, Cuv. et VAL., 1v. p. 185. 

2. Holocentrum marianum, Cuv. 

Lower jaw projecting. The third anal spine very large. It has no black spot upon the 

dorsal fin, nor black dots upon the scales. It appears to have been silvery, more or less 

shaded with gold and red. 

Dy itisiby Ty We erh ASO y Ohh Warsi (OE 

Caribbean Sea, Cuv. 

L’Holocentre & mandibule saillante, Holocentrum marianum, Cuv. et VaL., m1. p. 219. 

GENUS XXI. URANOSCOPUS, L., Cvuyv. 

Eyes placed on the upper surface of a nearly cubical-shaped head ; mouth 

vertically cleft ; preopercle crenate towards its base ; a strong spine at each 

shoulder ; gills with only six rays. Many of the species have within the mouth, 

in front of the tongue, a long fleshy filament, which they are enabled to thrust 

out at their pleasure, to attract smaller fishes within their reach to prey upon. 

1. Uranoscopus anoplos, Cuv. 

Greenish above, minutely punctate with black; beneath the lateral line, silvery. First 

dorsal fin blackish; pectorals greenish ; the other fins white, tinged with yellow. Cheeks 

smooth and unarmed ; no projecting filament from within the mouth. 

D.4,1-12. P. 19, V. 1-5. A. 12) (CG. 113. Lenpth, 2 inches: 

South Carolina, Lz Conre. 

L’Uranoscope anoplose, Uranoscopus anoplos, Cuv. et Vau., vill. p. 493. 
es Ff Unarmed Uranoscope, DeKay’s Report, p. 37, pl. 22, fig. 65. 
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GENUS XXII. APHREDODERUS, Lesvevr. 

Six branchial rays. Teeth velvet-like. Denticulations on the two edges 

of the suborbital. Preopercle denticulated. Opercle with a spine at its 

angle. Ventral fins without a spinous ray. Vent under the throat. 

1. Aphredoderus Sayanus, GILuiaMs. 

Gibbous. Above blackish brown, becoming paler towards the inferior surface, which is 

light yellowish ; fins, except the ventrals, dusky. 

B.6. D.3-11. P.12. V.0-7. A.3-7. C.17. Length, 3 inches. 

Pennsylvania, Girurams. Lake Pontchartrain, Louisiana, Cuv. 

Scolopsis Sayanus, Grnx1ams, Journ. Acad. Nat. Sc., rv. p. 81, pl. 3. 

L’Aphrédodére bossu, Aphredoderus gibbosus, Lesugur, Cuv. et VAL., IX. p. 448. 

Aphredoderus Sayanus, Spineless Perch, DExay’s Report, p. 35, pl. 21, fig. 62. 

GENUS XXIII. SPHYRAINA, Cvv. 

Body elongated, with two distinct dorsals. Lower jaw longest ; both with 

long teeth. Ventrals back of the pectorals. 

1. Sphyrena becuna, Lacep. 

Considerably elongated. General color silver-blue, with a series of pretty large, round, 

dark blue spots along the sides ; tail spotted with blue. 

D.(@). P.(?). V-@) A-(). C€.(@). Length, 4 feet. 

Caribbean Sea, Cuv. 

Picuda, Parra, p. 90, pl. 35, fig. 2. 

Sphyrena picuda, Brocu, p. 29, fig. 1. 

Esox becuna, Becuna Pike, SHaw’s Gen. Zodl., v. p. 112, pl. 109. 

La Sphyréne bécune (Sphyréne becune, Lace. ; Sphyrena picuda, Bu., Scun.; Esox becuna, Su.), Cuv. et 

VaL., m1. p. 341. 

2. Sphyrena barracuda, CaTessy. 

Very large, elongated. Brown, with whitish abdomen. Operculum terminates in two 

points. This species is exceedingly ferocious, and is as much dreaded as any of the sharks. 

B.7. D.5,1-9. P.12. V.1-5. A.1-9. C.19. Length, 7 or 8 feet. 

Caribbean Sea, Carrssy, Cuv. 

Barracuda, Caresby’s Hist. Carol., u. pl. 1, fig. 1. 

Esox barracuda, Barracuda Pike, SHaw’s Gen. Zodl., v. p. 105. 
La grosse Sphyréne, Sphyrena barracuda, Cuv. et VAL., 11. p. 343. 

3. Sphyrena guachancho, Cuv. 

Umber-colored, with a brilliant white lateral line. Caudal fin, green. 
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D. 5-10. P.(?). V.(?). A. 9. C.(?). Length, 20 inches. 

Caribbean Sea, Cuv. 

Le Guachancho, Sphyrena guachancho, Cuv. et VaL., m. p. 342. 

4. Sphyrena borealis, DeKay. 

Small, much elongated, subcylindrical. Greenish brown above, silvery beneath. Lat- 

eral line yellow. Operculum with a single point. 

D.5-10. P.14. V.6. A.10. C.20. Length, 9 inches. 

Massachusetts, Srorer. New York, Dexay. 

Sphyrena borealis, Northern Barracuda, Dekay’s Report, p. 39, pl. 60, fig. 196. 
Re fo Srorer, Bost. Journ. Nat. Hist., p. 148, 

GENUS XXIV. POLYNEMUS, L. 

The head entirely scaled ; the preoperculum toothed ; the scales easily de- 

ciduous ; the dorsal fins far separated, and, with the anal fin, covered with 

scales ; before the pectoral fins, there are long filamentous appendages. 

1. Polynemus Americanus, Cuv. 

Body silvery, greenish or plumbeous above ; pectorals dark brown; the other fins punc- 

tured with black. Seven filaments on each side. ‘Tail forked. 

D. 8, 1-12. P.16. V.1-5. A.3-13. C.17. Length, 20 inches. 

Caribbean Sea, Cuv. 

Called, at Martinique, ‘‘ Barbu’? ; at St. Domingo, ‘‘ Barbe chau.”’ 

Polynemus paradiseus, Brocu, 402. 

Paradise Polyneme, SHAw’s Gen. Zodl., v. p. 147, pl. 118. 

Le Polynéme d’Amérique, Polynemus Americanus, Cuv. et VAL., 111. p. 393. 

GENUS XXV. UPENEUS, Cov. 

Branchie with four rays ; teeth on both jaws, but frequently none on the 

palate ; opercle with a small spine ; a swimming bladder. 

1. Upeneus maculatus, Biocu. 

Of a red color ; sometimes with two or three spots. Opercular spine strong and pointed. 

Teeth conical, in a single row. From twenty to twenty-five mucous pores upon the lower 

edge of the suborbitar bone. 

D.8. P.17. V.1-5. A.7. C,15. Length, 8 inches. 

Gulf of Mexico, Caribbean Sea, Cuv. 

Mullus maculatus, Br., pl. 348, fig. 1? 
ae ee Bu. ; Spotted Surmullet, Saaw’s Gen. Zodl., 1v. p. 617. 

L’Upénéus métara, Upeneus maculatus, Cuy. et Vau., 11. p. 478. 
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2. Upeneus punctatus, Cov. 

The back and the middle of the cheeks red ; the upper part of the snout, the inferior por- 

tion of the cheeks, and the operculum, a greenish yellow ; a yellowish tinge upon the sides ; 

abdomen white, fins yellow. A small silvery or lilac-colored spot upon each scale, and 

three narrow lines of a similar color pass from the eye to the snout. Tour or five brownish 

spots upon the sides of the body. 

Dy7=9. Pl16: Vi. 1o5e) ASTAC ys. lengthy (2): 

Caribbean Sea, Cuv. 

L/Upénéus ponctué, Upeneus punctatus, Cuv. et VAL., 111. p, 432. 

3. Upeneus Martinicus, Cuv. 

Seales semicircular, with seven or eight crenulations at their base ; the cirrhi do not ex- 

tend quite to the angle of the preopercle. 

D. 7-9. P.15. V.1-5. A.7. C.(?). Length, 5 inches. 

Caribbean Sea, Cuv. 

L’Upénéus Martiniquois, Upeneus Martinicus, Cuv. et VAL., 111. p. 483. 

4. Upeneus balteatus, Cuv. 

Back violet; abdomen white; a bright yellow longitudinal band upon the sides. A 

black spot at the side of the tail. 

D.(?). P. (2). V.(@). A. (2). C. (2). Length, (?)- 
Caribbean Sea, Cuv. 

L’Upénéus & baudrier, Upeneus balteatus, Cuv. et Vau., ur. p. 51. 

GENUS XXVI. LEPISOMA, Dexay. 

Body and fins scaly. Fleshy filaments along the basal line of the head, and 

on the orbits. A single dorsal fin. Branchial rays, six. ‘Teeth in the jaws, 

vomer, and palatines. Ventrals before the pectorals. 

1. Lepisoma cirrhosum, DexKay. 

Soft portion of the dorsal higher and shorter than the spinous part- 

D.18-12. P.14. V.3. A.19. C.103. Length, 64 inches. 

Florida, Dexay. 

Lepisoma cirrhosum, Cirrous Lepisoma, DeKay’s Report, p. 41, pl. 30, fig. 94. 

50 
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FAMILY II. TRIGLIDA. 

Contains a numerous series of fish, to which the singular appearance of their 

head, variously bristled and covered with armor, gives a peculiar physiognomy. 

Their general character consists in having the suborbitar bone more or less 

extended over the cheeks, and articulated behind with the preoperculum. 

GENUS I. TRIGLA, Cvv. 

Head nearly square, covered with bony plates ; gill-cover and shoulder- 

plate ending in a spine directed backwards ; body elongated, nearly round ; 

two dorsal fins, the rays of the first spinous, those of the second flexible ; 

teeth in both jaws and on the front of the vomer, pointed, small, and numer- 

ous ; branchiostegous rays, seven ; gill-opening large ; three detached rays at 

the base of each pectoral fin. 

1. Trigla cuculus, L. 

Of a beautiful bright red above, sides and belly silvery white. Fins reddish white. The 

lateral line is crossed throughout its length with small, short, straight, elevated lines, which 

have the appearance of a series of pins. Bloch compared them to the acicular leaves of the 

pine, a resemblance which suggested to him the trivial name of pimi for his species. Lin- 

neus called it cwculus on account of its uttering a note similar to the cuckoo when caught. 

D.9-18. P.10. V.1-6. A.16. C.11. Length, 8 inches. 

New York, Cuv. 

Trigla cuculus, Cuckoo Gurnard, L., Suaw’s Gen. Zoil., 1v. p. 620, pl. 90. 

Polynemus tridigitatus, Mrrcn1uu, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 449. 

Trigla lineata, Monracu, Trans. Wernerian Society, 1. p. 460. 

Ss us FremineG, Brit. Animals, p. 215, spec. 153. 

fe sf Jenyns’s Brit. Vert., p. 333. 
Le Grondin rouge (Trigla cuculus? G., Trigla pini, Buocn, p. 355), Cuv. et VaL., Iv. p. 26. 

Trigla cuculus, Red Gurnard, Cuckoo Gurnard, Yarretx’s Brit. Fishes (2d edit.), p. 33, plate. 

bi te Red Gurnard, Dekay’s Report, p.43, pl. 70, fig. 225. 

GENUS II. PRIONOTUS, Cov. 

Pectorals very large, with numerous rays. A band of even teeth on the 

palatines. 
1. Prionotus lineatus, MircHiLu. 

Above the lateral line of a slate-color, with a few irregularly distributed black spots ; 

sides lighter, with a reddish tint; abdomen white. Beneath the lateral line, parallel to.it, a 

broader brownish line runs the greater part of the length of the body. 
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D. 9-13. PB. 12. Vi6.e AN aie VE. 15.) Tiength, 9ito) 18\inches. 

Massachusetts, Srorer. New York, Mircurut, Cuv., Dexay. 

Trigla lineata, Gurnard, or Sea-Robin, Mrreuiut, Trans. Lit. and Phil. Soc. of N. Y., p. 430, pl. 4, fig. 4. 
Le Prionote strié, Prionotus strigatus, Cuv. et Vau.. Iv. p. 96. 

ae 5 Sea-Robin, Gurnard, Grunter, Srorer’s Report, p. 12. - 

Ayres, Bost. Journ, Nat. Hist., tv. p, 258, 

Prionotus lineatus, Banded Gurnard, DeKay’s Report, p. 45, pl. 4, fig. 12. 

ce ce 

2. Prionotus Carolinus, Cuv. 

Above of a reddish brown color, with irregular blotches and shadings of a darker brown ; 

abdomen nearly white. The fleshy free rays, beneath the pectorals, of a yellow color, and 

widened at their extremities. 

D. 9-13. P.14. V.6. A.12. C.24. Length, 12 to 18 inches. 

Massachusetts, Srorer Connecticut, Ayres. New York, Mrrcurux, Cuv., Dexay. 

Carolina, Cuv. 

Trigla palmipes, Web-fingered Gurnard, MireniLu, Trans. Lit. and Phil. Soc. of N. Y., p. 431, pl. 4, fig. 5. 

Le Prionote de la Caroline, Prionotus Carolinus, Cuv. et VAL., Iv. p. 90. 
“ se Web-fingered Grunter, Srorer’s Report, p. 14, 

Ayres, Bost. Journ. Nat. Hist., rv. p. 258. 

Web-fingered Gurnard, Dexay’s Report, p. 46, pl. 5, fig, 15. 

3. Prionotus tribulus, Cuv. 

Brown above, white beneath. Pectorals reaching to the end of the anal fin. All the spines 

upon the head, particularly those behind the orbit, and upon the subscapular, are acute and 

flattened like sword-blades. 

D. 10-13. P.13. V.1-5. A. 12. C.11. Length, 7 to 8 inches. 

New York, Carolina, Cuv. 

Le Prionote chaussetrape, Prionotus tribulus, Cuv., Cuv. et VAu., rv. p. 93. 
Uy i Spinous Gurnard, DeKay’s Report, p. 48, pl. 70, fig. 226. 

4. Prionotus punctatus, Cuv. 

Above grayish brown, with clouded russet spots; sides yellowish ; abdomen white, A 

black spot upon the first dorsal, between the fourth and sixth rays; small russet dots are 

scattered over the remainder of this fin. 

spines upon each side of the snout. 

D012 Pai 3s68 Viel oa AS LC. i. 

Caribbean Sea, Cuv. 

Brownish spots upon the pectorals. Two small 

Length, 1 foot. 

Rubio volador, Parra, p. 98, pl. 38. Y 
Trigla punctata, Brocn, 353? Punctated Gurnard, SHaw’s Gen, Zodl., 1v, p. 626, 

Le Prionote ponctué, Prionotus punctatus, Cuv. et VAL., rv. p. 93. 
s re Dexay’s Report, p. 48. 
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GENUS II. DACTYLOPTERUS, Lacep. 

The rays under the pectorals are numerous and large ; and instead of being 

free, as in the preceding genera, they are united by a membrane into a super- 

numerary fin, larger than the fish itself, and which supports them in the air for 

some length of time. Their muzzle, which is very short, appears to be cleft 

like the lips of a hare ; their mouth is situated underneath ; there are, in the Jaws 

only, certain rounded teeth, arranged like pavement ; their head is flat, rectan- 

gular, and granulated ; their preoperculum is terminated by a long and strong 

spine. All their scales are carinated. 

1. Dactylopterus volitans, L. 

Light brown above, with irregular dark spots; beneath, of a flesh-color. The larger pec- 

torals blackish, with bluish spots. ‘Two flexible filaments at the side of each other, in 

front of the first dorsal. A short, stout triangular spine between the dorsal fins. 

D. 2,4,1-8. P.6-30. V.1-4. A.6. C. 103. Length, 6 inches. 

Newfoundland, Cuv. Massachusetts, Srorer. Connecticut, Linsney. New York, 

Mrrenrun, Decay. Gulf of Mexico, Parra. Caribbean Sea, Cuv- 

Trigla volitans, Flying Gurnard, L., Saaw’s Gen. Zodl., rv. p. 622, pl. 91. 

Morcielago, Parra, p. 25, pl. 14. 
ornare PES CIERES Mrrenitt, Trans. Lit. and Phil. Soc. of N. Y., 1. pl. 4, fig. 10. 

a Suppl. Amer. Month. Mag., 11. p. 323, 

Le Dactyloptére commun, DAMON os Cuv. et Vat., rv. p. 117. 
GRIFFITH’s cam, x. p. 133. 

a Ricu., Fauna Boreal Americ., rt. p. 40. 

= 3 Witson, Encyclop. Brit., Art. Ichthyology, p. 173 

ig 4 Sea-Swallow, Dexay’s Report, p. 49, pl. 17, fig. 46. 

GENUS IV. COTTUS, Liv. 

Head large, depressed ; teeth in both jaws and in front of the vomer, small, 

sharp, none on the ‘palatine bones ; preoperculum or operculum armed with 

spines, sometimes both ; branchiostegous rays, six ; gill-openings large ; body 

attenuated, naked, without scales ; two dorsal fins, distinct, or very slightly 

connected ; ventral fins small. 

1. Cottus gobio, L. 

Body very slimy ; yellowish, clouded with black; the first dorsal fin edged with a very 

narrow line of orange. Snout to first dorsal ray 0.84, and from here to the last dorsal ray 

1.5. The anus is midway between the snout and the base of the caudal rays. The lateral 

line is straight from the middle of the first dorsal fin backwards. 
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D. 7-17. P.14. V.3. A.12. C.13, of which 11 are long. Length, 3 inches. 

Connecticut, Oumsrev, Ayres. New York, Dexay. Eastern Pennsylvania, Haupe- 

man. Mahoning River, Ohio, Krrrnanp. Bear Lake, Lat. 67°, Ricuarpson. 

Cottus gobio, Lin., Sys. Nat., p. 452. 
ss «« River Bull-head, Suaw’s Gen. Zodl., rv. p. 254, pl. 35. 

Le Chabot de riviére, Cottus gobio, L., Brocn, pl. 39; Cuv. et VAL., rv. p. 145. 
= & Ks River Bull-head, Pennant’s Brit. Zodl., vitt., p. 291, pl. 43. 

ES «  Jenyns’s Brit. Vert., p. 343. 
ao Li Miller’s Thumb, Yarrett’s Brit. Fishes (2d edit.), 1. p. 71. 

Cottus cognatus, Bear Lake Bull-head, Ricw., Fauna Boreal. Americ., 111. p. 40. 

a ‘4 Dexkay’s Report, p. 55. 
Cottus viscosus, HALpEMAN, Supplement, é&c., p. 3. 
Uranidea quiescens, Little Star-gazer, Dexay’s Report, p. 61, pl. 5, fig. 14. 

Cottus cognatus; Cottus viscosus; Uranidea quiescens; Cottus gobio, Ayres, Bost. Journ, Nat. Hist., v- 

p. 116, pl. 11. 

2. Cottus Groenlandicus, Cuv. 

The upper part of the body of this species is of a dark brown, with large clay-colored 

blotches on the top of the head and gill-covers, with a few smaller ones on the back and sides, 

and small circular yellow spots on the sides towards the abdomen. The throat is yellowish 

white, sprinkled with minute fuliginous specks. Upon the abdomen, beneath the pectoral 

fins, are large, circular, perfectly white spots. ‘The preopercular spine does not extend to the 

tip of the opercular spine. A quadrangular area on the head, bounded by four tubercles. 

D. 10-18. P.17. V.3. A.13. ©. 16. Length, 13 inches. 

Greenland, Fasricius, RrcHarpson, Maine and Massachusetts, Srornrr. New 

York, Dexay. 

Cottus scorpius, Fasricius, Fauna Groenlandica, p. 156, No. 113. 

Le Chaboisseau du Groenland (Cottus Groenlandicus, Cuv.), Cuv. et VAL., Iv. p. 185. 

Cottus Groenlandicus, Greenland Bull-head, Rrcw., Fauna Boreal. Americ., 11. pp. 46 and 297, and admirably 
figured, pl. 95. 

Cottus Groenlandicus, Greenland Sculpin, StorEer’s Report, p. 16. 

ss ae Greenland Bull-head, DExay’s Report, p. 54, pl. 4, fig. 2. 

3. Cottus Virginianus, WriLoueusy. 

The body is of a light brown color above, with darker irregular blotches, looking, when 

carefully examined, somewhat like transverse bands. The abdomen is pure white, slightly 

tinged, in portions, with fuliginous stains. Twenty spines upon and about the head; ten on 

each side, all naked at their extremities. The spine at the posterior angle of the preoper- 

culum extends as far back as the extremity of the opercular spine. 

D. 9-16. P.17. V.3. A.14. C.12. Length, 11 to 18 inches. 

Newfoundland, Rricuarpson. Massachusetts, Srorer. Connecticut, Ayres. New 

York, Mircurur, Decay. Virginia, Wittoveusy. 

Scorpius Virginianus, Wittovcnpy’s Hist. Pisc.. App., p. 25, pl. 10, fig 15? 
Cottus octodecimspinosus, Eighteen-Spines Cottus, Mrrenut, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 380. 

Le grand Chaboisseau 4 dix-huit épines de l’Amérique du Nord, Cottus octodecimspinosus, Cuy. et VAt.. 
iv. p. 181. 
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Cottus octodecimspinosus, Sculpin, Riew., Fauna Boreal. Americ., 111. p. 46. 
a af Grirrirn’s Cuv., pl. 43, fig. 4. 

SEES Virginianus, Common Sculpin, Wu.., Srorer’s Report, p. 18. 
KE Common Bull-head, DEKAy? s Report, p. 51, pl. 5, fig. 13. 

4. Cottus scorpioides, Fas. 

The upper portion of the body is fuliginous ; the abdomen yellow. A white line extends 

from the ventral fins to the anus. The anterior portion of the ventrals, and the inferior por- 

tion of the sides, are spotted with white. The spines on the head smaller than in the Groen- 

landicus. Pectorals very large. 

D.10-15. P.15. V.3, A.12. C.15. Smaller than preceding. 

Greenland, Farnictus. 

Cottus scorpioides, Fan., Fauna Groenlandica, p. 157, No. 114. 
Le petit Chaboisseau du Groenland (Cottus scorpioides, Fas.), Cuv, et VAL., Iv. p. 187. 

Cottus scorpioides, Pokudluk, Ricw., Fauna Boreal. Americ., 111. p. 47. 

Cottus quadricornis, Parry’s First Voyage, Appendix. 

3. Cottus eneus, Mircuitt. 

This species is of a yellowish brown color above, shaded throughout with fuliginous 

blotches, lighter colored on the sides of the abdomen, beneath the lateral line ; cheeks bra- 

zen ; fins yellowish, with brownish bars. A broad band of very minute black points, com- 

mencing beneath the pectoral fins, extends even beyond the anus, along the edge of the 

anal fin; the portion in front of the anus contains one or more rows of well-marked, large, 

circular yellow spots. One or two irregular rows of very obvious roughened tubercles 

above, and quite a number of smaller tubercles scattered over the sides, beneath the lateral 

line. 

D.10-15. P.16. V.3. A.13. C.17. Length, 5 to 12 inches. 

Massachusetts, Srorrer. Connecticut, Ayres. New York, Mrrcurut, Dexay. 

Cottus eneus, Brazen Bull-head, Mrrcnitn, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 380. 

Le Chaboisseau bronzé, SORE wneus, Cuv. et VAL., IVv., p. 189. 

cf Brazen Bull-head, "SrorEr’ 3 Report, p. 20. 

- as bs Dexkay’s Report, p. 52, pl. 6, fig. 19. 

Cottus yariabilis, Ayres, Bost. Journ. Nat. Hist., 1v. p. 259. 

6. Cottus pistilliger, Panu. 

The body above is brown, with indistinct points of a deeper brown; beneath, it is yellow- 

ish. The large spine at the angle of the preoperculum does not extend beyond the opercu- 

lum, and it has but two spinules at its upper edge, one of them in its centre, the other near 

the point. The inferior edge of the preoperculum has three strong points directed obliquely 

forward. The lateral line is marked by a row of roughened tubercles; and beneath it, upon 

the sides, are small filaments, terminated by enlarged extremities, causing them to look like 

little mushrooms. 

D.9-13. P.18. V.1-3. A.16. C.13. Length, 5 inches. 
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Unalaschka, Cuv. 

Le Chaboisseau & bois de chevreuil (Cottus pistilliger, Panx.), Cuv. et Var., 1Vv. p. 193, 
Cottus pistilliger, Antlered Bull-head, Ricu., Fauna Boreal. Americ., m1, p. 48. 

7. Cottus polaris, Sapinr. 

Color light, with clusters of minute dusky spots. The head compressed and armed with 
two strong spines, placed before and between the eyes; the gill-covers are also armed with 
four strong spines ; the pectoral fins are larger in proportion than those of the C. gobio, and 
the upper jaw rather exceeds the lower ; the lateral line is furnished with a series of small 

tubercles directed backwards. 

D.6-13. P.15. V.5. A.14. C.14. Sasrne. Length, less than 2 inches. 
D. 8-13. P.15. V.5. A15: C12=14, Cave. J.C. Ross. Length, (?). 

North Georgia (Lat. 75°), Sasrnn, Ross. 

Cottus polaris, Sanme, App. to Parry’s First Voyage, p. 213; J. C. Ross, App. to Third Voyage. 
s *“ Gaszine), North Georgia Bull-head, Riew., Fauna Boreal. Americ., 111. p. 43. 
is uid Dexay’s Report, p. 55. 

8. Cottus polyacanthocephalus, Patas. 

The body above is of a greenish brown color, sprinkled with numerous small pale dots ; 

these dots are larger upon the sides ; the entire abdomen is whitish. Upon the head are nu- 

merous small, pointed granulations, irregularly rayed, those back of the orbit being the 

largest. A similar collection of granulations, even more irregular still, are seen upon the 

temple. 

D.10,1-14. P.17. V.4. A. 12. C.15 and some small ones. Length, 14 inches. 
Cape St. Elias, Northwest Coast of America (Lat. 60°), Cuv. 

Le Cotte a téte trés-épineuse (Cottus polyacanthocephalus, Parnas), Cuv. et VaL., rv. p. 176. 
Cottus polyacanthocephalus, Many-hormed Bull-head, Ricw., Fauna Boreal. Americ., 111. p. 48. 

9. Cottus hexacornis, RicHarpson. 

Of the upper aspect, a clouded admixture of broccoli-brown and olive-green tints ; of the 
belly, white. The fins are striated with bluish black. Six club-shaped, or rather nail- 
shaped, processes stand erect on the top of the head; their summits flattish, minutely can- 
cellated, and scabrous. The smallest pair stand between the nares; the largest over the 
posterior angles of the orbits; and the third, of intermediate size, on the occiput. 
D.7-13. P.16. V.3. A.(?). C.12. Length, 7 inches. 

Coppermine River, Rrcuarpson. 

Cottus hexacornis, Six-horned Bull-head, Ricu., Franklin’s Journ., p. 726; Fauna Boreal. Americ., m1. p. 44, 
of sf Dexay’s Report, p. 55, 
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10. Cottus asper, RicHarpson. 

Colors generally grayish white; top of the head, back, and sides, studded with small clove- 

brown spots, in some places confluent, and forming patches. Pectorals, dorsals, and caudal, 

marked with transverse rows of clove-brown spots. Under parts whitish, with minute 

specks. The skin of the head smooth to the touch, but dotted with minute soft warts. The 

greater portion of the upper part of the body thickly studded with very small, subulate, 

acute spines, directed backwards, 

B.6-6. D.9-21. P.16. V.1-4. A.18. C.9§. Length, 9 inches, 6 lines. 

Columbia River, Rrcuarpson. 

Cottus asper, Prickly Bull-head, Ricu., Fauna Boreal. Americ., 111. p. 295. 

11. Cottus porosus, VAL. 

Above grayish, marbled with plumbeous ; head lighter. The lateral line is formed of a 

series of small elevated tubes, pierced at their extremity, which serve as pores. Above and 

beneath this, and near the orifice of each pore, are seen the openings of smaller pores A 

great number of others upon the top of the head, the temples, and along the suborbitars. 

Between the lateral line and the dorsal fin is a series of small bony plates. This species re- 

sembles the C. scorpius of Europe in the armature of the top of the head and gill-covers, 

and C. Groenlandicus or scorpioides in the great number of its dorsal rays. 

D.11,1-16. P.18. V.1-3. A. 13, C.17. Length, 6 inches. 

Baffin’s Bay, Cuv. 

Le Chaboisseau poreux, Cottus porosus, Cuy. et VAL., VIII. p. 498. 

U3 oe Porous Bull-head, Ricu., Fauna Boreal Americ., 111. p. 47. 

a 03 Dekay’s Report, p. 55. 

12. Cottus Mitchilli, Cuv. 

Yellowish, with confluent bars and blotches ; all the fins with interrupted black bars. Or- 

bits unarmed. Preopercle with four spines. 

D.10-4. P.16. V.3. A.1l. C.9%. Length, 3 inches. 

New York, Mrrenrut, Cuv., Dexay. 

Cottus scorpio? Mireur, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 381. 

Cottus Mitchilli, Cuv. et Vau., rv. p. 188. 

ss LY Smooth-browed Bull-head, DeKay’s Report, p. 53, pl. 17, fig. 47. 

GENUS V. ASPIDOPHORUS, Lacer. 

Body octagonal, covered with scaly plates ; head thicker than the body, 

with points and depressions above, flattened below; teeth in both jaws only, 

none on the vomer; snout with recurved spines ; branchiostegous rays, six ; 

body tapering to the tail ; one or two dorsal fins distinct. 
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1. Aspidophorus Europeus, Cuv. 

Body above brown, with four broad dark-brown bands ; tail brewn ; ventral and anal fins, 

and all the under parts of the head and body, very light brown, almost white. Two dorsal 

fins slightly connected by a membrane of a light brown color, mottled with dark brown. 

Anterior portion of the body hexagonal. Under the muzzle are small barbules, covering the 

whole surface of the branchiostegous membrane, the corners of the mouth, and border of 

the interoperculum; there are two at the extremity of the snout, and a minute one before 

each orbit. 

B.6. D.5-7. P.15. V.1-2. A.7. C.11. Length, 3 to 6 inches. 

Greenland, RicHarpson. 

L’Aspidophore d’Europe (Aspidophorus Europeus, Cuv., Cottus cataphractus, L., Brocn, pl. 39), Cuv 

et VAL., Iv. p. 201. 
Cataphractus Schoneveldii, Pogge, Frem., Brit. An., p. 216, pl. 155, 

Aspidophorus cataphractus, Pogge, Jenyns’s Brit. Vert., p. 344. 
Aspidophorus Europeus, Armed Bull-head, Yarrecu’s British Fishes (2d edit.), 1. p. 85. 

Cottus (Aspidophorus) Europeus, Pogge, Rrcu., Fauna Boreal. Americ., 11. p. 48. 

2. Aspidophorus acipenserinus, ‘T1LEstus. 

Of a light, yellowish gray color, browner above, with transverse undulating brownish 

lines. It is distinguished from the preceding by wanting the barbules on the branchioste- 

gous membrane, and the numerous polygonal plates, marked with stelliform streaks, which 

cover the breast before the ventrals; while, in the European species, that part is covered by 

four plates only, arranged in a square form. 

B.6. D.9-8. P.17. V.1-2. A.8. C.11. Length, 9 or 10 inches. 

Island of Unalaschka, Cuv. 

L’Aspidophore esturgeon (Agonus acipenserinus, Tit,, Phalangistes acipenserinus, Pau.), Cuv. et VAL., 

Iv. p. 207. 

Aspidophorus acipenserinus, Sterronic Aspidophore, Ricu., Fauna Boreal. Americ., 111. p. 49. 

3. Aspidophorus monopterygius, Biocu. 

Above of a light-brown color, with six transverse broad dark bands, those near the head 

the broader. A single dorsal fin. 

D.5. P.10. V.4. A.4. C.16. Length, 4 to 6 inches. 

Greenland, Rricuarpson. Massachusetts, Srorer. 

Cottus monopterygius, Biocu, 178. : 

os ‘s Single-finned Bull-head, SHaw’s Gen. Zodl., 1v. p. 265. 
L’Aspidophore 4 une seule dorsale (Agonus monopterygius, Bu., Scun.; Aspidophoroide Tranquebar, Lacep.), 

Cov. et VaL., Iv. p. 224; vi. p. 554. 

Cottus (Aspidophorus) monopterygius, Cuv., Aspidophore with one dorsal, Ricu., Fauna Boreal. Americ., 

ut. p. 50, 

Aspidophoroides monopterygius, Bull-head, SrorEr’s Report, p. 22, pl. 1, fig. 1. 

Aspidophorus monopterygius, American Aspidophore, Dekay’s Report, p. 62, pl. 2, fig. 6. 
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GENUS VI. CRYPTACANTHODES, Srorer. 

Body anguilliform, very much compressed, gradually tapering to the tail, 

destitute of scales. Head broad, with no projecting spines but the angles of 

the gill-covers. The scapular and humeral spines, and the inferior edge of 

the preoperculum, prominent to the touch. Numerous depressions in the 

frontal, suborbitar, inferior maxillary, and preopercular bones. Branchioste- 

gous rays, seven. Mouth oblique. A single dorsal fin, composed of strong 

spinous rays, runs nearly the entire length of the fish, and is united, as well as 

the anal, to the caudal fin. No ventral fins. ‘Teeth in the jaws, vomer, and 

palatines. 
1. Cryptacanthodes maculatus, Srormr. 

Reddish brown, with darker brown blotches, forming two longitudinal series upon the 

sides. 

D.77. P.13. V.(?). A-50. C.19. Length, 21 inches. 

Massachusetts, Storer. Connecticut, Linsuey. 

Cryptacanthodes maculatus, Spotted Wry-mouth, Srorrer’s Report, p. 28. 
rf uG FE Bg Dexay’s Report, p. 63, pl. 18, fig. 50. 

GENUS VII. HEMITRIPTERUS, Cov. 

The head depressed ; two dorsals, as in the Cottus ; no regular scales 

on the skin, but teeth in the palate. The head is bristly and spinous, and has 

several cutaneous appendages. ‘The first dorsal is deeply emarginate, a cir- 

cumstance which has led some authors to believe they had three. 

1. Hemitripterus Americanus, Gmenin. 

This species varies exceedingly in color; in some specimens being of a blood-red color, 

or a pinkish purple, or of a yellowish brown, darker on the back, variegated on the head 

and sides and fins with irregularly defined markings; body beneath, yellowish. Surface of 

the body granulated, and studded with innumerable tubercles. 

D. 16-13. P.18. V.3. A.15. C..19. Length,)2 feet. 

Nova Scotia and Gulf of St. Lawrence, Cuv., Richarpson. Massachusetts, STorer. 

Connecticut, Linstey. New York, Mircuru. 

Cottus Acadianus, Acadian Bull-head, Pen., Arc. Zool., 11. p. 118. 

Scorpzna flava, Yellow Scorpena, Murcuitx, Trans, Lit. and Phil. Soc. of N, Y., 1. p. 382, pl. 2, fig. 8. 

Scorpena purpurea and S. rufa, Mrrcumt, Amer. Month. Mag., um. p. 245. 

L’Hémitriptére de ’ Amérique, Hemitripterus Americanus, Cuy. et Vat., 1v. p. 268, pl. S4. 

Hemitripterus Americanus, Ricu., Fauna Boreal. Americ., 111. p. 50. 

Be re GrirFitH’s Cov., p. 141, pl. 53, fig. 3. 

LG a Sea-Raven, Deep-water Sculpin, SrorEer’s Report, p. 23. 

a AS American Sea-Raven, Dekay’s Report, p. 56, pl. 6, fig. 16. 
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GENUS VIII. HEMILEPIDOTUS, Cvuv. 

In the form of the head, and in the distribution of its spines, there is a 

resemblance to the Cotti ; but in the solitary dorsal fin, and the teeth on the 

palatine bones, as well as on the vomer, it partakes of the characters of the 

Scorpena ; it is distinguished at once from both genera by two broad, longi- 

tudinal, scaly stripes on each side, alternating with stripes of smooth skin ; the 

scales become visible as the skin dries. 

1. Hemilepidotus Tilesii, Cuv. 

In its recent state, it exhibits red, violet, and purple tints ; specimens are sometimes seen 

with yellowish or olive. When dried, it is of a reddish brown, irregularly marbled, spotted, 

or dotted with blackish. 

B.6. D.11-18. P.17. V.1-3. A.1-14. C.12. Length, 7% to 9 inches. 

Aleutian Islands, Cuv. 

L’Hémilépidote de Tilesius (Hemilepidotus Tilesii, Cuv., Cottus hemilepidotus, Tit., Cottus trachurus, PALL.), 

Cov. et VaL., Iv. p. 276, pl. 85. 

Hemilepidotus Tilesii, Grirrita’s Cov., x. pl. 53, fig. 4. 

Hemilepidotus trachurus, Hiekejak, Ricn., Fauna Boreal. Amer., m1. p. 51. 

GENUS IX. SCORPAINA, L. 

The Scorpene have a strong resemblance to the Cotti, in possessing a large, 

spiny head, large pectorals, and, in part, the thick simple rays of these fins, 

but they differ in the compressed form of the head, the undivided dorsal, and 

in the presence of palatine teeth. Seven branchiostegous rays. Cutaneous 

filaments on different parts of the body. 

1. Scorpena poreus, L. 

Body brownish, marbled by large blotches ; beneath, the body and inferior fins of a rosy 

tint. Six small fleshy appendages at the extremity of the snout. 

D. (2). P. (2). V.(?). A- (2). C-(?). Length, 8 inches. : 

New York, Cuv. 

Scorpena porcus, L., SHAw’s Gen. Zodl., 1v. p. 267. 
La petite Scorpéne brune, Scorpzna porcus, L., Cuv. et VAL., Iv. Pp. 300. 

rf « Small Sea-Scorpion, Dexay’s Report, p. 58. 

2. Scorpena bufo, Cuv. 

Brown, marbled with rosaceous and violet. The base of the pectorals, beneath, black, 

dotted with round milk-white spots. Sometimes the dorsal fin has a large black spot be- 

tween the sixth and seventh rays. 



312 — Storer’s Synopsis of the Fishes of North America. 

B.7. D. 12-9. P.19 or 20. V.1-5 A.3-5. C.13 or14, Length, 17 to 16 

inches. 

Newfoundland, Rrcwarpson. Gulf of Mexico, Parra. Caribbean Sea, Cuv. 

Rascacio, Parra, p. 34, pl. 18, fig. 1. 

La Scorpéne crapaud de Mer, Scorpzna bufo, Cuv. et Vau., rv. p. 306, 

Scorpena bufo, Sea-Toad, Ricw., Fauna Boreal. Americ., 1, p. 300. 
FE «Spotted Sea-Scorpion, Dexay’s Report, p. 59, pl. 70, fig. 227. 

3. Scorpena grandicornis, Cuy. 

Brownish, abdomen whitish. A brown spot at the base of the pectorals beneath, sprin- 

kled with small white spots. Very large acute spines upon the head. Large filaments re- 

sembling feathers are distributed upon different parts of the head, over the eyes, cheeks, and 

at the snout ; also upon the sides of the body. 

D. (?). P. (2). V. (2). A. (?)- ©. (?). Length, 4 to 6 inches. 

Gulf of Mexico, Caribbean Sea, Cuv. 

La Scorpéne Plumier, Laceprpg, 111. p. 282. 

Scorpena Plumieri, Plumier’s Scorpena, Suaw’s Gen. Zool., 1v. p. 270. 

La Scorpéne & longs tentacules, Scorpena grandicornis, Cuv. et VAL, Iv. p. 309. 

4. Scorpena inermis, Cuv. 

Russet, marbled with deeper brown; beneath, paler; fins with irregularly distributed 

brown spots. Inconspicuous spines, and crests upon the head. THyes very large. Very 

small cirrhi upon the body. 

D.(?). P.(). V.(). A. (). ©.) Length, (2). 
Caribbean Sea, Cuv. 

La Scorpéne sans armes, Scorpena inermis, Cuv. et VaL., Iv. p. 311. 

GENUS X. SEBASTES, Cvv. 

Body oblong, compressed, covered with scales ; all the upper parts of the 

head also covered with scales ; eyes large ; preoperculum and operculum end- 

ing in three. or more spines ; branchiostegous rays, seven ; teeth small, nu- 

merous, equal in size, placed on both jaws, the vomer, and palatine bones ; 

a single dorsal fin, part spinous, part flexible ; inferior rays of the pectoral fin 

simple. 

1. Sebastes Norvegicus, Cuv. 

All the upper part of the body, and the fins, of a reddish color ; darker upon the head and 

back, lighter upon the sides ; nearly white beneath. A brown blotch upon the posterior por- 

tion of the operculum. 
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D. 15-15. P.18. V.1-5. A.3-7. C.19. Length, 2 feet. 

Greenland, Fasricrus. Gulf of St. Lawrence, Newfoundland, RrcuHarpson. Massa- 

chusetts, Storer. New York, Dexay. 

Perca Norvegica, Fan., Fauna Groen., p. 167. 

Perca marina, Sea-Perch, PENN., Brit. Zodl., p. 226. 

Serranus Norvegicus, Frem., Brit An., p. 212, sp. 140. 
Scorpena Norvegica, Northern Sebastes, Jenyns’s Brit. Vert., p. 347. 

Sebastes Norvegicus, Grirritu’s Cuv., x. p. 144. 

La Sébaste septentrionale, Sebastes Norvegicus, Coy. et VAL., Iv. p. 327, pl. 87. 

Scorpena (Sebastes) Norvegica, Northern Sebastes, Ricu., Fauna Boreal. Americ., ru. p. 52. 
Sebastes Norvegicus, Bergylt, Norway Haddock, Yarrett’s Brit. Fishes (2d edit.), 1. p. 87. 

i 6 Norway Haddock, Rose-fish, Hemdurgan Snapper, Srorer’s Report, p. 26. 

oF cs Northern Sebastes, Dexay’s Report, p. 60, pl. 4, fig. 11. 

2. Sebastes variabilis, Cuv. 

Brown; beneath, white; in the female, the abdomen is reddish. This species has the 

head less armed than any other; there are not even crests on the cranium, or over the orbits, 

and no teeth on the suborbitars ; the preoperculum has five short, obtuse teeth, and the oper- 

culum two points. 

D.13-15. P. 18, of which 9 are simple. V.1-5. A.13-9. C.17. Length, 2 feet. 

Aleutian Islands, Cuv. 

La Sébaste variable, Sebastes variabilis, Cuv. et Vau., Iv. p. 347. 

Scorpena (Sebastes) variabilis, Tochoo, Ricu., Fauna Boreal. Americ., 11. p. 53. 

GENUS XI. BLEPSIAS, Cov. 

The spiny preoperculum, compressed head, mailed cheek, palatine teeth, 

short, simple, and half-detached lower rays of the pectorals, and fleshy append- 

ages of the snout, connect this genus with Scorpena ; from which, however, 

it is distinguished by its five branchiostegous rays, and its high dorsal, divided 

into three unequal lobes, as in Hemitripterus ; while the compressed head 

prevents it from entering the latter genus. 

1. Blepsias trilobus, Cuv. 

In its appearance, this species resembles some of the Blennies. The skin is destitute of 

scales, but is rough, with fine grains, which appear to be disposed in three longitudinal 

stripes, separated by narrow intervals. It is of a reddish brown color, with three bluish 

bands upon the cheeks, and a similarly colored spot at the extremity of the operculum. The 

pectoral and caudal fins are crossed by three brown bands. Oblique or irregularly distribut- 

ed bands on the dorsal and anal fins. 

D. 7-24. P.11. V.1-3. A.20. C.11. Length, 5 to 54 inches, 
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Northwest Coast of America, Cuv. 

Le Blepsias trilobé, Blepsias trilobus, Cuv., Cuv. et Vat., 1v. p. 375, pl. 90. 
ck es Grirrity’s Cov., p. 145, pl. 22, fig. 2. 
<‘ w Three-lobed Blepsias, Ricu., Fauna Boreal. Americ., m1. p. 53. 

GENUS XII. GASTEROSTEUS, Cov. 

Body without scales, more or less plated on the sides ; one dorsal fin with 

free spines. Ventral fin with one strong spine, and no other rays ; bones of 

the pelvis forming a shield, pointed behind ; branchiostegous rays, three. 

1. Gasterosteus trachurus, Cuv. 

Back and sides olivaceous, sometimes passing into yellowish brown or dusky blue ; the 

throat and breast, in some individuals, bright, fiery red, belly and flanks silvery. Three dor- 

sal spines. The sides are defended throughout their whole length by a series of elongated 

bony plates, arranged vertically ; these plates are continued along the sides of the tail, there 

being in all twenty-five or twenty-six, exclusive of five small ones that cover the keel of 

the tail, and render it more prominent. 

D. 111-9. P.10. V.1. A. 1-8. C.12. Length, 2 to 3 inches. 

Greenland, Fasricivus. 

Gasterosteus aculeatus, L. 
ef U2 Bu., x1. p. 73, pl. 53, fig. 3. 

S fe Fas., Fauna Groenlandica, p. 169. 
LG fe Common Stickleback, SHaw’s Gen. Zodl., 1v. p. 604, pl. 87, fig. 3. 

is sé Three-spined Stickleback, JenyNns’s Brit. Vert., p. 348, 

L’Epinoche & queue armée, Gasterosteus trachurus, Cuv. et Vat., tv. p. 481, pl. 98, fig. 1. 

Gasterosteus, Burnstickle, Rica., Fauna Boreal. Americ., 111. p. 54. 

Gasterosteus trachurus, Rough-tailed Stickleback, YARRELL’s Brit. Fishes (2d edit.), 1. p. 90. 

2. Gasterosteus biaculeatus, MircHiL. 

Dark olive-green above, gradually intermixing with light greenish and yellowish on the 

sides. Fins tinged with yellowish. Two distant spines on the back, and a third near the 

dorsal fin. A sharp, flat tooth on the external base of each ventral spine; the European 

species having simply an enlargement there. 

D. 2,1-12. P.9. V.1-1. A.1-8. C.12. Length, 2 inches. 

Newfoundland, Cuv. New York, Mrrenruu. 

Gasterosteus biaculeatus, Two-spined Stickleback, Mircui1, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 430, 

Reon it épines (Gasterosteus biaculeatus, PENN., SHaw, et MitcuiL1), Cuv. et VAL., rv. p. 503. 

Gasterosteus biaculeatus, Two-spined Burnstickle, Ricu., Fauna Boreal. Americ., 111. p. 56. 

a a Two-spined Stickleback, Dekay’s Report, p. 65, pl. 3, fig. 8. 
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3. Gasterosteus Noveboracensis, Cuv. 

Dark brown above the lateral line ; beneath it, silvery. This species differs from the G. 

trachurus in having the dorsal plates narrower; the lateral carinz of the tail more prominent, 

and the lateral line nearer the back. 

Mr. Thompson, Vice-President of the Belfast Natural History Society, Ireland, does not 

consider this species distinct from the trachurus. See his paper ‘‘ On the Species of Stickle- 

back found in Ireland,’’ Mag. of Zodlogy and Botany. 

D. 3-11. P.10. V.1-1. A.1-8. C.12. Length, 24 inches. 

Massachusetts, Srorer. New York, Cuv., Dexay. 

L’Epinoche de New-York, Gasterosteus Noveboracensis, Cuv., Cuv. et Val., rv. p. 502, pl. 98, fig. 3. 
Gasterosteus Noveboracensis, Ricu., Fauna Boreal. Americ., 111. p. 56. 

a ss New York Stickleback, Srorrr’s Report, p. 30. 
en 5 Lis os Dexay’s Report, p. 66, pl. 6, fig. 17. 

4. Gasterosteus quadracus, Mrircutu. 

Greenish brown above the lateral line; beneath this line, which is scarcely perceptible, 

darker and irregularly broken by the extension of the whiteness of the abdomen. In young 

specimens, the color is distributed in four or five bars, which become indistinct in the 

mature fish. To the under portion of the ventral spine is attached a reddish membrane, 

which makes this part to appear as if covered with blood, when the fish is suddenly darting 

through the water with this spine projecting. Three or four spines in front of the dorsal fin. 

The three foremost fixed, the posterior movable. 

D.3,1-4. P.1l. V.1. A. 10. C.13. Length, 2 inches. 

Massachusetts, Srorer. New York, Mircuriux, Cuv., Dexay. 

Gasterosteus quadracus, Four-spined Stickleback, Mrrcuimx, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 430, 
pl. 1, fig. 11. 

L’Epinoche 4 quatre aiguilles (Gasterosteus quadracus, Mrrcu.), Cuv, et VaL., Iv. p. 504. 

L’Epinoche & bassin fendu (Gasterosteus apeltes, Cuv.), Cuv. et Vau., Iv. p. 505. 

CSE ETE apeltes, Bloody Stickleback, StorER’s Report, p. 31. 

We Four-spined Stickleback, Dexay’s Report, p. 67, pl. 6, fig. 18. 

5. Gasterosteus occidentalis, Cuv. 

Very: similar to the G. pungitius ; its form is more elongated. Olive-green, tinged with 

yellow. More than seven spines in front of the dorsal fin. Tail armed. 

D.8. P.11. V.1-11. A.1-9. C.12. Length, 1 to 2 inches. 

Newfoundland, Cuv. Massachusetts, Srorer. New York, Dexay. 

L’Epinochette de Terre-neuve (Gasterosteus occidentalis, Cuv.), Cuv. et Vat., 1v. p. 509. 
CESHSSEN EVE occidentalis, Newfoundland Stickleback, Ricu., Fauna Boreal. Americ., m1. p. 53. 

a Many-spined Stickleback, Dexay’s Report, p. 68, pl. 42, “He 135. 

Gasterosteus pungitius, Ten-spined Stickleback, Srorer’s Report, p. 32. 

6. Gasterosteus niger, Cuy. 

Entirely black. Ventral spines very long. Thirty-three lateral plates. Tail armed. Its 

form is more elongated, and its spines more slender, than those of the G. trachurus. 
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D. (2). P. (?). V.(?). A. (2?) ©. (?) Length, 2 inches. 

Newfoundland, Cuv- 

L’Epinoche noire (Gasterosteus niger, Cuv.), Cov. et VAL., Iv. p. 503. 

Gasterosteus niger, Black Burnstickle, Ricw., Fauna Boreal. Americ., m1. p. 56. 

% ce Dekay’s Report, p. 63. 

7. Gasterosteus concinnus, RicHAaRDSON. 

Olive-green, with a silvery belly, and the whole body and soft parts of the head sprinkled 

with black dots. Body scaleless. The soft dorsal has nine rays. Contiguous to the anal fin 

is aseparate spine furnished with its proper membrane, like the dorsal spines, the longest of 

which it equals in size. All the spines, both dorsal and ventral, are movable, and none of 

them are serrated. Perhaps the smallest of fresh-water fishes. 

Big. Ds 1, 1 11, Ill el Ou LOS Vuln weAGh—9) (C2122) Tenoths a 

inch, 3 lines. 

From the Saskatchewan, Lat. 53°, to the Great Bear Lake, in the 65th parallel, Rrcx. 

Gasterosteus concinnus, Tiny Burnstickle, Ricw., Fauna Boreal. Americ. wu. p. 57. 

Uswae-atheek-asheest, Crez INDIANS. 

Gasterosteus concinnus, DEKAy’s Report, p. 68. 

8. Gasterosteus Mainensis, STORER. 

Sides yellowish ; beneath, silvery. Several transverse black bands, varying in their width, 

upon the sides. Seven spines in front of the dorsal fin, that next the fin the largest. A 

broad, oblong, serrated plate on the side. 

D. 7-10. P.10. V.1. A-1-8. C.8. Length, 2 inches. 

Fresh water, Kennebec County, Maine, Storer. 

Gasterosteus Mainensis, Maine Stickleback, Storer, Bost. Journ. Nat. Hist., 1. p. 465. 

iS Ke Dexay’s Report, p. 63. 

9. Gasterosteus inconstans, KirTLAaNp. 

Olive or black upon the back ; faintly maculated with olive upon its sides; a black or 

fuscous zone often extends along the median line. Throat and abdomen yellowish or white. 

Five or six movable spines in front of the dorsal fin. Body smooth. 

D. 5,6,9-12. P.(?). V.1. A.1-9,12. C.(?). Length, 14 inches. 

Ohio, Kirnriuanp. 

Gasterosteus inconstans, KirtLanp, Bost. Journ. Nat. Hist., m1. p. 273, pl. 2, fig. 1. 

10. Gasterosteus millepunctatus, AyREs. 

Greenish olive, thickly clouded over with brown, which latter color is produced by a 

vast number of small blackish spots, not dispersed uniformly, but gathered in clouds and 
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waves, and sometimes in tolerably well defined vertical bands. Abdomen silvery. Four 

dorsal spines, three of which are free. 

D. (?). P-(?). V- (2?) A. (2). C.(?). Length, 12 inches. 

Connecticut, Ayres. 

Gasterosteus millepunctatus, Ayres, Bost. Journ. Nat. Hist, 1v. p. 294, pl. 12, fig. 13. 

GENUS XIII. TEMNISTIA, Ricuarpson. 

It has much resemblance, in external form, to Hemilepidotus and Scor- 

pena. It is separated from the former by its body being wholly scaly, and by 

the presence of barbels on the head ; and from the latter, by having only five 

gill-rays anda three-lobed dorsal. ‘The want of scales on the head distin- 

guishes it from Sebastes, and its habit, which is very unlike that of a Blenny, 

its long pectorals and scaly body, detach it from Blepsias. 

1. Temnistia ventricosa, Rieu. 

Brown, with darker spots, and four transverse broad, waved, red bands. Belly white, 

studded laterally with brown spots. Abdomen greatly inflated, pendulous and hemispherical. 

Dorsal fin notched anterior to the twelfth ray by the gradual decrease of the six preceding 

rays. Another but less decided notch at the third ray, the membrane of which reaches only 

to the middle of the following ray. 

B.5.. D. 3s P26. 4V.5. A. 16) Colly. Length, (7): 

Northwest Coast of America, RrcHarpson. 

Temnistia ventricosa, Northwest Notchfin, Ricu., Fauna Boreal. Americ., 11. p. 59. 

FAMILY III. SCIENIDE. 

Is very similar to that of the Percoides, and presents nearly all the same com- 

binations of exterior character, especially the denticulations of the preoper- 

culum, and the spines of the operculum; but it has no teeth, either on the 

vomer or palatines; in general, the bones of the cranium and face are 

cavernous, and form a snout more or less rounded. It often occurs in this 

family that the vertical fins are rather scaly. Some of the genera of this 

family have two dorsals, others but one. 

52 
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GENUS I. OTOLITHUS, Cov. 

The bones of the anal fin are weak, and there are no barbels; some of 

the teeth terminate in elongated hooks, or are of the canine form. Their 

natatory bladder has a horn on each side, projecting forwards. 

1. Otolithus regalis, Scun. 

Head and back brown, with frequently a tinge of greenish. Ventrals and anal orange. 

Ventral fins with five branched rays. ‘There are two strong canine teeth in the upper jaw, 

one of which is often broken; the rest of that mandible is armed with a single row of teeth, 

which are very small, but distinct and pointed. ‘The under jaw is also furnished with a row 

of small teeth, which is doubled anteriorly. The two dorsal fins separated, and the second, 

as well as the caudal and anal fins, is in a great part covered with scales. 

D.9,1-29. P.16. V.1-5. A.1-13. C.17. Length, 1 to 2 feet. 

Bay of Chaleur, Lizur. Cou. Haminron Smiru. Massachusetts, Srorer. New 

York, Mrreuinu, Dexay. Caribbean Sea, Cov. 

Labrus squeteague, Weak-fish, Mrrcrut, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 396, pl. 2, fig. 6. 

L’Otolithe royal (Otolithus regalis, Cuv., Johnius regalis, ScHN.), Cuy. et VaL., v. p. 67. 

Sciena (Otolithus) regalis, Squeteague, Ricu., Fauna Boreal. Americ., Ut. p. 63. 

Otolithus regalis, Weak-fish, Srorer’s Report, p. 33. 

me og ff Dexay’s Report, p. 71, pl. 8, fig. 24. 

2. Otolithus Drummondii, Rrcwarpson. 

Slender. In a preserved specimen, received by Richardson, the back appeared to have 

been dark, and the sides and belly silvery. Many small, rounded, blackish brown spots on 

the back above the lateral line, and on the second dorsal and caudal. Two distinct rows of 

small pointed teeth round the upper jaw, the outer row being more widely set. Caudal fin 

rounded. Sixty-six scales on the lateral line, exclusive of the minute ones which extend 

pretty far over the caudal. 

D.9,1-25. P.16. V.1-5. A.1-8. C.173. Length, 114 inches. 

New Orleans, RicHarpson. 

Otolithus Drummondii, Ricu., Fauna Boreal. Americ., 111. p. 70. 
ct rf Dexay’s Report, p. 72. 

3. Otolithus Carolinensis, Curvy. 

Blue on the back, with silvery reflections ; beneath, white. The dorsals are gray, spotted 

with black. Caudal spotted. Anal blackish blue. Scales small, more than eighty in a lon- 

gitudinal line. 

D. 10, 1-27. P.(?). V.(?). A.1-11. C.(?)- Length, 14 inches. 

South Carolina, Cuv. 

L’Otolithe de la Caroline, Otolithus Carolinensis, Cuv. et Vat, 1x. p. 475 
x ne Dexay’s Report, p. 72 
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GENUS II. CORVINA, Cvv. 

Have neither canine teeth nor barbels ; all their teeth are even. They also 

differ from the Otolithi in the thickness and strength of their second anal spine. 

Teeth generally even, velvet-like on the jaws ; but with a series of teeth 

larger, pointed, and equal on the upper. 

1. Corvina oscula, LesueEur. 

The color on the head, snout, and caudal fin is of a bluish gray, tending to black upon 

the snout and above the eyes, more gray towards the back and above the pectorals; all the 

other fins are of a lighter gray; some red tints upon the cheeks; a yellowish reflection 

upon the scales of the back of the tail and of the opercula; abdomen beneath the throat 

white. Anterior profile sloping, somewhat concave. Snout prominent and rounded. 

D.9-30. P.19. V.1-5. A.2-7. C.18,5-5. Length, 16 inches. 

Lake Erie, Lesurur. Lake Ontario, Dexay. Ohio River, Krrrnawnn. 

Amplodon grunniens, Rar., Ichth. Ohien., p. 24. 

Sciena oscula, Lesueur, Journ. Acad. Nat. Sc., 11. p. 252, pl. 13. 
Le Corb de Lesueur, Corvina oscula, Cuv. et VAL., v. p. 98. 
Scizena (Coryina) oscula, Lesueur’s Corvyina, Ricu., Fauna Boreal. Americ., 111. p. 68. 

Sciena oscula, Kirrnanp’s Report on the Zéol. of Ohio, pp. 168, 192. 

Sciena grisea, Lesuzur, Journ. Acad. Nat. Sc., 11. p. 254. 

se Hs Dexay’s Report, p. 76. 

Sciena oscula, White Perch of the Ohio River, Krrrtanp, Bost. Journ. Nat. Hist., 111. p. 350, pl. 11, fig. 3. 

Corvina oscula, Lake Sheepshead, Dekay’s Report, p. 73, pl. 21, fig. 68. 

2. Corvina ocellata, Cuv. 

Bluish above, lighter beneath. Upon the upper part of the tail, on each side, is a black 

spot, about three quarters of an inch in diameter, resembling the brand of a hot iron upon 

wood ; whence it has been called the Branded Drum. Sometimes two spots on one side, 

which are confluent on the other. 

D.10 or 11, 1-25 or 26. P.17. V.1-5. A.2-7or8. C.17. Length, 3 feet or 

more. 

New York, Mircuizx. South Carolina, Linwaus. Lake Pontchartrain, Louisiana, 

Lesveur. 

Called, at Charleston, S. C., ‘‘ Bass,” ‘‘Sea Bass,” ‘‘ Red Bass’’; at New Orleans, 

‘* Red-fish.”’ 

Perca ocellata, Ocellated Perch, Lin., Sys. Nat. 

sf se Suaw’s Gen. Zoél., rv. p. 550. 

Sciena imberbis, Beardless Drum, Mircuimx, Trans, Lit. and Phil. Soc. of N. Y., 1. p. 411. 

Le Johnius ocellé ou brulé, Corvina ocellata, Cuy. et Vau., v. p. 134, pl. 108. 

Coryina ocellata, Branded Corvina, DeKay’s Report, p.75, pl. 21, fig. 61. 

3. Corvina argyroleuca, Cuv. 

The whole complexion whitish. The white of the back relieved by pale brown scales, 
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disposed in rows ascending towards the back, and thence inclining towards the tail. Below 

the lateral line, the sides and belly are alternated with shades of a silver white, and a milk 

white disposed into spaces and rows. Ventral and anal fins yellow. Pectorals, caudal, and 

second dorsal, yellowish. The first four spinous rays of the dorsal fins successively longer. 

DP. 11, 1-22. P.17. V.1-5. A.2-9. C€.17. Length, 8 inches. 

New York, Mrreurut, Dexay. Caribbean Sea, Cuv. 

Bodianus argyro-leucos, Silvery Perch, Mircuim1, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 417, pl. 6, fig. 9. 

Le Corb blanc-d’argent, Corvina argyroleuca, Cuy., Cuv. et Vau., v. p. 105. 

oe We Silvery Corvina, Dexay’s Report, p. 74, pl. 18, fig. 51. 

4. Corvina Richardsonii, Cuv. 

Top of the head and the back greenish gray, with darker bands descending a short way 

from the latter ; sides ash-gray, with silvery tips to the scales ; belly cream-yellow. Dor- 

sal with a long membrane behind. Anal with a stout spine. 

D.9, 1-18) Pils V.1=5. A.v—7. C.17z. Length, 1to:2/feet. 

Lake Huron, Ricuarpson. 

Called ‘‘ Sheepshead,’’ on the borders of Lake Huron. 

Sciena (Corvina) Richardsonii (Cuv.), Malashegané, Ricu., Fauna Boreal. Americ., m1. p. 64, pl. 77. 

Coryina Richardsonii, Malashegany, DEKAy’s Report, p. 76. 
Le Corb de Richardson, Corvina Richardsonii, Cuv. et Vau., v. p. 100. 

5. Corvina ronchus, Cuv. 

Very similar to the C.argyroleuca. The preopercular teeth are very stout. Anal fin 

forked. Anal spine stout. 

D. 10,2-23 or 24. P.18. V.1-5. A.3-8. C.17. Length, 11 inches. 

Caribbean Sea, Cuv. 

Called ‘‘ Gronde,”’ at St. Domingo. 

Le Corb grognant, Corvina ronchus, Cuv. et VaL., v. p. 107. 

6. Corvina dentex, Cuv. 

Silvery, tinged with gray, with very slightly marked longitudinal lines. Fins gray, dotted 

with brown. Pectorals blackish at their base. Snout slightly prominent. Upon each jaw 

an outer row of slender, pointed, separated teeth, six or seven on each side. 

D. 12,2-22. P.(?). V.(?) A-2-9- C€.(?). Length, (?)- 

Caribbean Sea, Cuv. 

Called ‘‘ Grondé,”’ at Port au Prince. 

Le Grondé de Saint Domingue, Corvina dentex, Cuv. et Vat., v. p. 139, pl. 109. 
ge Ke Witson, Encyclop. Brit., Art. Ichth., pl. 299, fig. 12. 

7. Corvina oxyptera, DeKay. 

Operculum obsoletely serrate, with two spines ; preoperculum denticulated. Pectoral fins 

long and pointed. 
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D. 10-19. P.20. V.1-5. A.3-7. C.197. Length, 8 inches. 

New York, Dexay. 

Corvina oxyptera, Sharp-finned Corvina, Dexay’s Report, p. 77, pl. 30, fig. 96. 

GENUS III. LEIOSTOMUS, Cov. 

Anal spine feeble. Very minute denticulations on the preopercle. Teeth 

in the jaws even, and exceedingly small. Pharyngeals paved on their posterior 

border. Snout convex, arched. Two dorsals. 

1. Leiostomus obliquus, Mrrceuite. 

Back convex. Body compressed. Fourteen to eighteen narrow, transverse, oblique bands 

over the back. A dark rounded spot behind the upper angle of the opercle. Fins yellowish. 

D. 10,1-30. P.19. V.1-5. A.2-13. C.17. Length, 8 inches. 

New York, Mircuiuxi, Cuv., Dexay. Pennsylvania, Cov. 

Labrus obliquus, Little Porgee, Mircuitn, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 403. 
Sciena multifasciata, Lesveur, Journ. Acad. Nat. Sc., m. p. 255. 

Le Léiostome 4 épaule noire, Leiostomus humeralis, Cuv. et Vat., v. p. 141, pl. LLO. 
Leiostomus obliquus, Lafayette, Dexay’s Report, p. 69, pl. 60, fig. 195. 

2. Leiostomus xanthurus, Lacrp. 

Very similar to the preceding species, but the neck is a little more convex. Of a golden 
brown color, becoming silvery towards the abdomen, without bands or spots. 

D. 11, 1-32 or 34. P.21. V.1-5. A.2-13. C.17. Length, (2). 

South Carolina, Caribbean Sea, Cuy. 

It is called ‘* Yellowtail,’’ in South Carolina. 

Le Léiostome 4 queue jaune (Leiostomus xanthurus, Laczp.), Cuv. et VaL., v. p. 142. 

Leiostomus xanthurus, Dekay’s Report, p. 70. 

GENUS IV. LARIMUS, Cuv. 

Two dorsal fins. Teeth velvety. Forehead not arched. Snout very 

blunt. Preoperculum slightly denticulated. 

1. Larimus breviceps, Cuv. 

Silvery, above grayish brown, with brownish oblique lines, which descend forward ; 

towards the tail, these lines are longitudinal. The membrane of the first dorsal is blackish, 

with a triangular white spot at its base between each of the rays. Snout flat, and very short. 

D. 10, 1-28. P.(?). V- (2). A.2-7. C.17. Length, 1 foot. 

Caribbean Sea, Cuv. 

Le Larime a court museau, Larimus breviceps, Cuy. et VAL., v. p. 146. 
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GENUS V. CONODON, Cov. 

Distinguished from all the other Scienoides by a row of conical teeth in 

both jaws. 

1. Conodon Antillanus, Cuv. 

Silvery, with seven vertical brown bands. Fins brawn. A row of eighteen or twenty 

conical teeth in each jaw ; the six anterior stoutest and longest. The six in the lower, thick- 

er than those in the upper jaw. Preopercular denticulations stout. ‘Two very small pores 

at the chin. 

D. 12, 12 or 11-1, 12. P.(?). V.(?). A.3-7. C.(?). Length, 8 inches. 

Caribbean Sea, Cuv. 

Le Conodon des Antilles, Conodon Antillanus, Cuy. et Vau., v. p. 156. 

GENUS VI. EQUES, Bz. 

Body compressed, long, high on the shoulders, and terminating in a point 

towards the tail ; their teeth are even; two dorsal fins, the first high, the 

second long and scaly. 

1. Eques balteatus, Cuv. 

Yellowish gray, silvery towards the abdomen, with three broad dark-brown bands ; the 

first is vertical, passing from over the eye, across to the angle of the mouth; the second 

begins upon the occiput, passes down across the operculum in front of the pectoral fin, and, 

curving a little, extends upon the base of the ventral fins; the third, commencing at the an- 

terior base of the first dorsal, curves obliquely downward, and extends the whole length of 

the centre of the body, to the extremity of the tail. os 

D. 16,1-53. P.15. V.1-5. A.2-10. €.19. Length, 6 or 7 inches. 

Gulf of Mexico, Parra. Caribbean Sea, Cuv. 

Called ‘‘ Gentilhomme,”’ at Martinique ; ‘‘ Serrana,’’ at Havana. 

Serrana, Parra, p. 2, pl. 2, upper fig. 

Eques Americanus, Brocu. 
Eques balteatus, Grirriry’s Cuv,x. pl. 21, fig. 1. 

Le Chevalier & baudrier, Eques balteatus, Cuv. et Vat, v. p. 165. 

2. Eques punctatus, Biocn. 

Of a dark brown color, with five narrow, gray, longitudinal bands upon the sides; the 

three middle bands curve slightly upwards towards the first dorsal. Two vertical bands 

upon the head. Dorsal, caudal, and anal, with round bluish or gray spots. 

Di =46) Pe) Valen Ane. (Ca19s lengthia(s): 

Gulf of Mexico, Parra. Caribbean Sea, Cov. 
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Called ‘‘ Maman-baleine,”’ at Martinique. 

Serrana, Parra, p. 2, pl. 2, lower figure. 
Le Chevalier ponctué (Eques punctatus, Bu.), Cuv. et Vat., v. p. 167, pl. 116. 

Eques punctatus, Witson, Encyclop. Brit., Art. Ichth., pl. 229, fig. 14. 

GENUS VII. UMBRINA, Cvv. 

Distinguished from other Scienze by a cirrhus under the symphysis of the 

lower jaw. 

1. Umbrina alburnus, L. 

Body elongated, slightly arched over the pectorals, gradually tapering towards the tail ; 

dull gray, with silvery reflections upon the sides, ornamented with irregularly disposed dark 

bars ; some passing obliquely forwards from the dorsal fin; others passing obliquely back- 

wards from the nape of the neck; and one broader one pursues a straight course backwards 

through the middle of the body, from the extremity of the pectorals to the tail. Beneath, 

yellowish. Caudal fin emarginated at its upper portion, rounded beneath. 

D. 9-26. P.19. V.5. A.10. C.17. Length, 8% 1o 15 inches. 

Massachusetts, Srorrer. New York, Carolina, Florida, Mircuiuxi, Cuv., Dexay. 

Called ‘“ King-fish,’’ at New York; and ‘‘ Whiting,’’ in Carolina and Florida. 

Alburnus Americanus, Carolina Whiting, Carespy’s Hist. Carol., u. pl. 12, fig. 2. 

Perca alburnus, L., Gmen. 

Ue wo Whiting Perch, Staw’s Gen. Zoél., 1v. p. 548. 

Sciena nebulosa, King-fish, Mrrcurx, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 408, pl. 3, fig. 5. , 

L’Ombrine des Etats-Unis (Umbrina alburnus, Cuv., Perca alburnus, Lin., Centropomus alburnus, LAczp.), 

Cuv. et Vau., v. p. 180. 

Umbrina nebulosa, King-fish, Srorrr’s Report, p. 35. 

Umbrina alburnus, King-fish, Dexay’s Report, p. 78, pl. 7, fig. 20. 

2. Umbrina Martinicensis, Cuv. 

Very similar to the U. alburnus. Of an uniform brown color. Nospots nor bands. Pre- 

opercular teeth prominent. Anterior teeth of the upper jaw, and the middle pharyngeal 

teeth, stout. 

DI10, 1-24. P22. V. 1-5. A. 1=10. C. 17. Length, 1 foot: 

Caribbean Sea, Cuv. 

L’Ombrine de la Martinique, Umbrina Martinicensis, Cuv. et VaL., v. p. 186. 

3. Umbrina coroides, Cuv. 

Nine broad, dusky, vertical bands ; anal fin with two spines ; lobes in front of the mouth 

rounded. 

D. 10,1-29. P.17% V.1-5. A.2-6. C.17. Length, 8 inches. 
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South Carolina, Drexay. 

L’Ombrine coroide, (wheeler coroides, Cuvy. et VAL., v. p. 187, pl. 117. 
ts Southern ines fish, Dexay’s Report, p. 79, pl. 72, fig. 231. 

4. Umbrina Broussonnettii, Cuv. 

One fourth as high as long. Barbel short and pointed. All the teeth velvety. Preoper- 

cular teeth well marked. Dorsal spines slender. 

D. 10, 1-25. P.(2). V.(2?). A-2-6. C.(?). Length, (2). 

Caribbean Sea, Cuv. 

L’Ombrine de Broussonnet, Umbrina Broussonnettii, Cuy. et Vau., v. p. 187. 

GENUS VIII. POGONIAS, Lacep. 

Resembles the Umbrinz, but instead of a single barbule under the jaw, there 

are several. 
1. Pogonias chromis, Lacep. 

Large ; body compressed and deep. Brownish bronze, varying from blackish to reddish. 

A black spot behind the pectorals. Ten or eleven cirrhi suspended from about the chin. 

D.9,1-22. P.18. V.6. A.2-7. C. 173. Length, 24 inches. 

New York, Mrreniix, Cuv., Dexay. New York to Florida, Dexayv. 

Labrus chromis, Lin. 

Sciena fusca, Black Drum, Sciena gigas, Red Drum, Mircumt, Trans. Lit. and Phil. Soc. of N. Y.. 

1. pp. 409, 412, pl. 5, fig. 10. 
Le grand Pogonias, Pogonias chromis, Cuy. et Vat., v. p. 206. 

fe Big Drum, DeKay’s Report, p. 80. 

2. Pogonias fasciatus, Lacrp. 

Dusky, banded with four or five blackish vertical bands. ‘The fishermen suppose this spe- 

cies to be the young of the preceding. 

B.7. D.10-23. P.17. V.6. A.7. €.19. Length, 7 inches. 

New York, Mrrcurzx. South Carolina, Dexay. 

Called ‘‘ Grunter,’? ‘* Young Drum,’’ ‘‘ Grunts,’’ ‘‘ Young Sheepshead.” 

Labrus grunniens, Grunts, Mircai1, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 405, pl. 3, fig. 3. 

Le Pogonias & bandes (Pogonias fasciatus, Lacep.), Cuv. et VaL., v. p. 210, pl. 118. 

Pogonias fasciatus, Witson, Encyclop. Brit., Art. Ichthyology, p. 176, pl. 299, fig. 13. 

aE ce Banded Drum, Dexay’s epore p. 81, pl. 14, fig. 40. 

GENUS IX. MICROPOGON, Cvv. 

The prominent snout and general form of Umbrina, with a few scarcely 

apparent cirrhi or barbules under the lower jaw. Preoperculum dentated, 
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with two spines at the angle. Operculum with two flat points. Five pores 

under the chin. Dorsal fin deeply divided. 

1. Micropogon costatus, Mirewiny. 

Silvery ; blackish upon the operculum; with about twenty narrow gray or blackish bands 

over the back and along the sides, directed obliquely forwards. In young specimens, two 

or three longitudinal bands are formed upon the dorsal fins by small brownish spots. Ven-~ 

trals yellowish. The other fins gray. 

D. 10, 1-28 or29. P.17. V.1-5. A.2-8. C.17. Length, 10 to 15 inches. 

New York, Mrrcurzu, Cuv. Gulf of Mexico, Caribbean Sea, Cuv. 

Bodianus costatus, Middle Grunts, Mrrcuri, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 417. 
Le Micropogon rayé (Micropogon lineatus, Cuv., Umbrina Fournieri, Desmer, Sciena opercularis, Q. et G.), 

Cuv. et Vat., v. p. 215. 
Micropogon costatus, Banded Corvino, Dexay’s Report, p. 83, pl. 72, fig. 230. 

2. Micropogon undulatus, Cuv. 

Neither vertical bands nor oblique lines, but indistinct brownish spots upon the back. 

D.(?). P. (2). V.(?) A.(?). C.@). Length, 13 inches. 

Chesapeake and Delaware Bays, Scuamprr. Carolina, Caressy. New Orleans, Cov. 

Called ‘‘ Grunter,”’ at New Orleans, and ‘‘ Croker,’ in South Carolina. 

Le Micropogon ondulé (Micropogon undulatus, Cuv., Perca undulata, L.), Cuv. et Vat., v. p. 219. 

Micropogon undulatus, Dexay’s Report, p. 84. 

GENUS X. HASMULON, Cov. 

Have rather a lengthened profile, which has been thought to have some re- 

semblance to that of a pig. The lower jaw is compressed, and opens wide, 

having under its symphysis two pores and a little oval dimple ; teeth even ; 

those parts of the lower jaw which are drawn in when the mouth shuts are 

generally of a bright red, from which they derive their name. ‘Their single 

dorsal is a lite emarginated ; the soft part of it is scaly. 

1. Hemulon formosum, Cuv. 

Of a golden gray color ; the head is marked with about a dozen steel-colored lines on each 

side. The second anal spine is very robust. 

D. 12-16. P.17. V.1-5. A.3-9. ©. 17. Length, 11 inches. 

New York, Dexay. Carolina, Lin. Caribbean Sea, Cuv. 

Called ‘*Crocro doré,’’ at St. Domingo. 

53 
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Perca marina capite striato, Grunt, Caressy’s Hist. Carol., 1. pl. 6, fig. 1. 

Perca formosa, Lin., Sys. Nat. (12th edit.), p. 488. 
La Belle Gorette (Hemulon formosum, Cuv., Perca formosa, L., Labre Plumierien, Lacep.), Cuv. et VAL.. 

v. p. 230. 

Hemulon formosum, Squirrel-fish, Dexay’s Report, p. 86, pl. 20, fig. 59. 

2. Hemulon chrysopteron, Cuv. 

Silver-colored ; darker above ; obscure dark stripes upon the head. The ventrals and anal 

are tinged with yellow and orange. ‘The other fins are of a brown horn-color. 

D.12-15. P. 17. V.1-5. A.3-9. C.153. Length, 11 inches. 
New York, Cuv., Dexay. South Carolina, Carrssy. 

Perca marina gibbosa cinerea, Margate-fish, Catespy’s Hist. Carol., mu. pl. 2, fig. 1. 

Perca chrysoptera, Lin., Sys. Nat. (12th edit.), p. 488. 

La Gorette & nageoires fauves, Hemulon chrysopteron, Cuv. et VAL., v. p. 240. 

Hemulon chrysopteron, Yellow-finned Red-mouth, Dexay’s Report, p. 85, pl. 7, fig. 22. 

8. Hemulon elegans, Cuv. 

Yellow, with seven or eight silvery lines upon each side, which are continued on to the 

head ; those towards the back irregular and more separated. Lips bright red. Ventrals 

orange. Pectorals rose-colored. Dorsal, anal, and caudal, olive. 

D. 12-16. P.17. V.1-5. A.3-9. C.17. Length, 7 or 8 inches. 

Caribbean Sea, Cuv.- 

Called ‘‘ Ronco,’’ at Porto Rico; at St. Domingo, ‘‘ Crocro gueule-rouge.”’ 

Anthias formosus, Bu., p. 323. 
La Gorette élégante, Hemulon elegans, Cuv. et VAL., v. p. 227. 

4. Hemulon canna, Cuv. 

Silvery, obliquely rayed with fifieen or sixteen wide brown bands. Fins more or less 

orange or brown. 

D. (2). P.(?). V- (2). A-(?)- C.(?)- Weight, 14 pounds. 

Caribbean Sea, Cuv. 
” Called ‘* Canne-canne,’”’ at Martinique. 

La Gorette canne-canne, Hemulon canna, Cuv. et VAL., v. p. 233. 

5. Hemulon xanthopteron, Cuv. 

Golden, with oblique steel-colored lines. Two horizontal brown lines above and beneath 

the lateral line. Pectorals yellow. A row of conical and pointed teeth in each jaw; the 

anterior, in the upper jaw, the larger. ‘The second and third anal spine very stout. 

D. 12-14. P.18. V.1-5. A.3-9. C.17. Length, 13 inches. 

Caribbean Sea, Cuv. 

La Gorette 4 nageoires jaunes, Hemulon xanthopteron, Cuy. et VAL., v. p. 234, 
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6. Hemulon heterodon, Cuv. 

Similar to the H. canna in its color, but the bands are less numerous than in that species. 

The soft portion of the dorsal and anal fins are entirely scaly, also the greater portion of the 

caudal fin. Some of the lateral teeth of the upper jaw, near the angle, are longer than the 

others, and slightly diverge. 

D. 12-14. P.(?). V.(?). A-3-8. C.(?)- Length, (?). 

Gulf of Mexico, Caribbean Sea, Cuv. 

La Gorette Chaponne, Hemulon heterodon, Cuy. et VAL., V. p. 235. 

7. Hemulon aurolineatum, Cuv. 

Silvery, with longitudinal lines ; the first and fourth of these lines, which are one above 

and the other beneath the lateral line, at equal distances, are broader than the others. A 

brown spot at the base of the caudal fin. Fins yellowish gray. 

D. 13-15. P.(?). V. (2). A.3-8. C.(?). Length, 6 or 7 inches. 

Caribbean Sea, Cuv. 

Called ‘‘ Crocro,’’ at St. Domingo. 

La Gorette rayée d’or, Hemulon aurolineatum, Cuv. et Vau., v. p. 237. 

8. Hemulon quadrilineatum, Cuv. 

Silvery ; grayish towards the back, with four longitudinal lines, the two upper brown, the 

two lower golden; one is above the lateral line; the second includes this line; the third 

passes through the eye, beneath the lateral line; the fourth runs from the pectorals to the 

tail. Dorsal fin grayish brown. Caudal brown. ‘The other fins whitish. 

D. 13-14. P.(?). V.(?). A.3-8. C. (?). Length, 6 or 7 inches. 

Caribbean Sea, Cuv. 

Called ‘‘ Cricri,’’ at St. Domingo. 

La Gorette 4 quatre lignes, Hemulon quadrilineatum, Cov. et Vat., v. p. 238, pl. 120. 

ce a Witson, Encyclop. Brit., Art. Ichth., pl. 300, fig. 1. 

9. Hemulon album, Cuv. 

Of a dull silvery-white color. No canines. Preopercular denticulations exceedingly fine. 

A row of compact, small, conical teeth in jaws. 

D. 12-16. P.18. V.1-5. A.3-9. C.17. Length, 2 feet. 

Caribbean Sea, Cuv. 

La Gorette blanche, Hemulon album, Cuy. et VAt., v. p. 241. 

10. Hemulon chromis, Cuv. 

Silvery, with a brown spot between each of the dorsal spines. Teeth similar to those of 

the H. album. 



328 Storer’s Synopsis of the Fishes of North America. 

D. 12-17. P.(?). V.(?). A.3-7. C.(?). Length, 6 inches. 

Caribbean Sea, Cuv. 

La Gorette de Broussonnet, Hemulon chromis, Cuv. et Vau., v. p. 242. 

11. Hemulon fulvo-maculatum, Mircuttt. 

Rows of yellow-sprinkled oblique stripes above the lateral line, and horizontal stripes of 

a similar color beneath it. 

D. 12-15. P.18. V.1-5. A.3-12. C.17. Length, 6 inches. 

New York, Mrrcuiux, Dexay. 

Labrus fulvo-maculatus, Speckled Grunts, Mrrcum, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 406. 
Hemulon fulyo-maculatum, Speckled Red-mouth, Dekay’s Report, p. 84, pl. 7, fig. 21, 

12. Hemulon arcuatum, Cuv. 

Body elevated. Of a dark blackish green color, with a brilliant gilded crescent on each 

scale. Fins blackish. The teeth, particularly of the lower jaw, very large. 

D.11-17. P.(?). V.(?). A.3-9. C.(?). Length, 11 inches. 

South Carolina, Cuv. 

La Gorette a croissant, Hemulon arcuatum, Cov. et VAL., 1x. p. 481. 

a ny DexKay’s Report, p. 87. 

GENUS XI. PRISTIPOMA, Cov. 

Have the same preoperculum, the same pores under the symphysis, as the 

Hemulons ; but their snout is thicker, their mouth smaller, their dorsal and 

anal fins have no scales ; their operculum terminates in a blunt angle, hidden 

in its membranous edge. 

1. Pristipoma rodo, Cuv. 

The head and breast of this species are silvery, shaded with gray. A broad black band 

descends from the nape of the neck across the eye to the angle of the jaws; a second 

band, situated before the dorsal, descends to and terminates at the pectorals. Behind this, 

upon each side, the body is divided into fifteen longitudinal lines, alternately golden and 

steel-colored. ‘The edges of the scales are silvery, and the fins are yellow. 

D. 12-17. P.16. V.1-5. A.3-10. C.17. Length, 8 to 11 inches. 

Virginia, Carolina, Ltn. Gulf of Mexico, Caribbean Sea, Cuv. 

Called ‘‘ Rodo,”’ at Martinique; ‘* Fin,’’ at St. Domingo; ‘‘ Parapel,’’ at Guadaloupe ; 

“ Catalineta,’’ at Havana ; ‘‘ Juannita,’’ ‘‘ Mariquita,’’ at Porto Rico. 

Sparus Virginicus, Virginian Sparus, L., Saaw’s Gen. Zodl., rv. p. 436. 

Le Pristipome rodo (Pristipoma rodo, Cuv.), Cuy. et Vau., v. p. 274. 

, 
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2. Pristipoma coro, Cuv. 

Silvery, with eight transverse brown bands. The outer row of teeth conical; the four 

anterior, in each jaw, larger than the others ; no teeth on the palatine bones. All the head, 

except the jaws, scaled. The second anal spine is large and very stout. 

D.12-13. P.15. V.1-5. A.3-7. C.17. Length, 6 inches. 

Caribbean Sea, Cuv. 

Sciena coro, Bu., SHaw’s Gen. Zodl., rv. p. 538. 
Le Pristipome coro, Pristipoma coro, Cuv. et VAL., v. p. 266, 

3. Pristipoma fasciatum, Cuv. 

Of a grayish brown color, with eight or nine clouded, blackish bands, alternately wider and 

narrower ; oblique lines upon the back, and a longitudinal brown band upon the top of the 

operculum. Thirteen soft anal rays, of which the third is longer than the second. 

D. 12-16. P.16. V.1-5. A.3-13. C.17. Length, 5 to 8 inches. 

New York, Cuv- 

Le Pristipome a bandes (Pristipoma fasciatum, Cuv.), Cuv. et Var., v. p. 285. 
Pristipoma fasciatum, Banded Pristipoma, Dexay’s Report, p. 87. 

4. Pristipoma crocro, Cuv. 

Silvery brown. Dorsal brown, with a whitish line at its base ; the edge of its spinous 

portion blackish. The other fins brown. Upper jaw slightly projecting. Teeth very fine ; 

preopercular dentations delicate. The second anal spine stout. 

D. 13-12 or 14-11. P.16. V.1-5. A.3-7. C.17. Length, 6 or 7 inches. 

Caribbean Sea, Cuv. 

Called ‘‘Crocro,’’ at Martinique. 

Le Pristipome crocro, Pristipoma crocro, Cuv. et VAL., v. p. 264, 

5. Pristipoma bilineatum, Cuv. 

Length two and a half times its height. Golden gray, lighter beneath, more silvery upon 

suborbitars. Two longitudinal dark-brown bands upon the sides ; one arising upon the top 

of the head and passing above the lateral line to the posterior base of the soft portion of the 

dorsal ; the other, arising at the eye, passes through the centre of the body to the tail, where 

it terminates in a black spot. The anterior teeth rather stouter than the others. Second 

anal spine very stout ; the third spine as stout, but shorter. 

D. 12-15. P.17, V.1-5. A.3-9. C.17. Length, 44 inches. 

Caribbean Sea, Cuy. 

Called ‘‘ Luppé,”’ at Martinique. 

Le Pristipome & deux lignes, Pristipoma bilineatum, Cuv. et Vat., v. p. 271, pl. 122. 

2 cS Witson, Encyclop. Brit., Art. Ichth., pl. 300, fig. 3. 
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6. Pristipoma serrula, Cuy. 

More elongated than the bilineatum; eyes larger. Violet-colored above, with four or five 

longitudinal yellow lines; beneath silvery. The second and third anal rays of equal length. 

D. 12-13. P.15. V.1-5. A.3-9. C.17. Length, 7 inches. 

Caribbean Sea, Cuv. 

Le Pristipome petite-scie, Pristipoma serrula, Cuv. et VaL., v. p. 272. 

7. Pristipoma auratum, Cuv. 

Of an uniform golden color, throughout. The number of the fin rays the same as in the 

P. serrula. 

D. 12-13. P.15. V.1-5. A.3-9. C.17. Length, 6 inches. 

Caribbean Sea, Cuv. 

Le Pristipome doré, Pristipoma auratum, Cov. et VAL-, v. p, 272. 

Nore. Dekay has admitted into his extra-limital species the Pristipoma rubrum, although 

he does not mention its habitat ; and Cuvier, in his ‘‘ Histoire Naturelle des Poissons,’ 

speaks of it as being found only in Brazil. 

GENUS XII. LOBOTES, Cvv. 

The snout is short, the lower jaw turned up in front, the body elevated ; 

the dorsal and anal lengthen their posterior angle, so that, with their rounded 

caudal, their body seems to terminate in three lobes. Preoperculum with 

strong dentations. They have four clusters of very small spots towards the 

end of their jaw. 

1. Lobotes Surinamensis, Cuy. 

Elliptical, deepest opposite the first dorsal ray. The color of the back and sides is a rusty 

black ; of the belly, a dirty clay, variegated with blackish and yellowish specks. Dorsal, 

anal, and ventral fins yellowish. 

D, 12-15. P.17. V.1-5. A.3-11. C.17. Length, 13 inches or more. 

New York, Mrrcnruu. This species is also found in Brazil, and of course along the 

whole coast. 

Le Lobotes de Surinam (Lobotes Surinamensis, Cuv., Holocentrus Surinamensis, Bu., p. 243, Bodianus triu- 
rus, Mircum1?), Cuv. et Vat., v. p. 319. 

Bodianus triurus, Triple-tailed Perch, Mrrcurct, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 418, pl. 3, fig. 10. 
Lobotes Surinamensis, Black Triple-tail, DExay’s Report, p. 88, pl. 18, fig. 49. 

2. Lobotes somnolentus, Cuv. 

Silvery brown. The soft portions of the dorsal and anal fins, and the extremity of the 
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caudal fin, black. Pectorals yellowish ; ventrals silvery. Dentations upon the preopercle 

short and wide, and those at its angle truncated and denticulated. 

D. 12-16. P.(?). V.(?). A.3-11. C.(?). Length, 16 inches. 

Caribbean Sea, Cuv. 

Called ‘‘ Dormeur,’’ at St. Domingo. 

Le Lobotes dormeur, Lobotes somnolentus, Cuv. et VaL., v. p. 324, pl. 126. 
m sf Wuson, Encyclop. Brit., Art. Ichth., p. 300, fig 4. 

GENUS XIII. POMACENTRUS, Lacep. 

Oblong ; head obtuse ; teeth in a single row ; preoperculum denticulated, 

operculum unarmed ; five branchial rays ; the lateral line stops beneath the 

soft portion of the dorsal. Suborbitars sometimes dentated. 

1. Pomacentrus planifrons, Cuv. 

Profile rectilinear. Brown; a black spot at the base of the pectorals, beneath ; another 

back of the dorsal, above the tail. Dorsal and anal pointed. 

D. 12-15. P.(?). V.(?). A.2-13. C.17. Length, 3 inches. 

Caribbean Sea, Cuy. 

Called, at Martinique, ‘‘ Petite-jaquette.” 

Le Pomacentre a front plat, Pomacentrus planifrons, Cuv. et VAL., v. p. 431. 

GENUS XIV. GLYPHISODON, Lacer. 

Body compressed, oval, covered, as well as the head, with large scales. 

Profile rounded. Operculum and preoperculum smooth; a single row of 

trenchant and generally notched teeth. 

1. Glyphisodon saxatilis, Lacrp. 

Silvery, with golden reflections towards the back, and blue towards the head. Fins blu- 

ish. Tail deeply forked. A single row of from thirty-six to forty compact, equal, straight 

teeth in each jaw. When preserved, it is of a yellowish gray color, with five broad, black- 

ish vertical bands. Fins blackish. 

D. 13-13. P.18. V.1-5. A.2-12. C.15. Length, 6 to 8 inches. 

Caribbean Sea, Cuv. 

Che todon saxatilis, Buocu, pl. 206, fig. 2. 

Ke w Rock Chetodon, SHaw’s Gen. Zoél., 1v. p. 364. 

Le Glyphysodon saxatile (Glyphisodon saxatilis, LacEp.), Cuv. et VaL., v. p. 446. 
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2. Glyphisodon chrysurus, Cuv. 

Chocolate-colored. Caudal fin yellow. Dorsal and anal fins almost covered with scales, 

as in the true Squamipennes. At least fifty teeth in the lower, and nearly eighty teeth in the 

upper jaw. 

D. 12-16. P.18. V.1-5. A.2-13. C.17. Length, 54 inches. 

Caribbean Sea, Cuv. 

Le Glyphysodon & queue d’or, Glyphisodon chrysurus, Cuv. et VAu., v. p. 476. 

GENUS XV. HELIASUS, Cuvv. 

Body ovate, compressed ; mouth small, no denticulations upon the preoper- 

culum ; large scales ; teeth small and rounded. 

1. Heliasus insolatus, Cuv. 

Grayish. Suborbitars circular and sealed. Eyes large. A narrow band of velvety teeth 

in each jaw. Caudal emarginated. 

D. 13-12. P.17. V.1-5. A.2-12. C.17. Length, 4 inches. 

Caribbean Sea, Cuv. 

Called, at Martinique, ‘‘ Chauffe-soleil.’’ 

L’Héliase chauffe soleil, Heliasus insolatus, Cuv. et VAL., v. p. 494, pl. 137. 

FAMILY IV. SPARIDZ. 

This family is characterized by the opercular pieces being unarmed ; the 

palate toothless ; the jaws not protractile ; scales large. Branchial rays not 

exceeding six. 

GENUS I. SARGUS, Cov. 

Trenchant incisors in front of the jaws, almost similar to those of man ; mo- 

lars rounded. 
1. Sargus ovis, Mrreuite. 

Elliptical. White, or obscure silvery, with a smutty daubing over the face and chin, a 

greenish tinge above the brow, and six or seven dark bands or zones, of an inch or more in 

breadth, regularly slanting from back to belly; the latter a dull white, approaching in some 

places and individuals to cream-color. Anal black, with ten soft rays. In front of each jaw, 

six to eight quadrilateral incisors ; inside of these, above and beneath, two or three series of 

numerous rounded, flattened, paved teeth. The form of the mouth, and a certain smutti- 

ness of the face, have a distant resemblance to the physiognomy of the sheep. 
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D.12-13. P.14. V.1=5. A.3=11. C€.17. Cuv. 

D.24. P.6. V.6. A.13. C.19. Mrrcurun. Length, 14 to 20 inches. 

Massachusetts, Srorer- Connecticut, Ayres. New York, Mrrcuiux, Cuv., Dexay. 

Lake Pontchartrain, Louisiana, Lesveur. 

Sparus ovis, Sheepshead, Mireur, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 392, pl. 11, fig. 5. 

Le Sargue téte-de-mouton, Sargus ovis, Cuy. et Vat., vi. p. 53. 
Sargus ovis, Sheepshead, Srorrr’s Report, p. 36. 

oe BY u Dexay’s Report, p. 89, pl. 8, fig. 23. 
+ 1b Us Ayres, Bost. Journ. Nat. Hist., 1v. 260. 

2. Sargus rhomboides, Cuv. 

Silvery, rayed longitudinally with twenty-four or twenty-five gilded bands. Four or five 

brownish bands descend from the back upon the sides, being more or less visible as the rays 

of light glance upon the fish. Behind the shoulder, a blackish spot crosses the lateral line. 

The dorsal is grayish; the anal yellow, margined with violet; the caudal olive-yellow ; 

the pectorals and ventrals of a brighter yellow than the other fins. Hight cutting teeth 

above, and eight below, notched on their summits. 

D. 12-11. P.17. V.1-5. A.3-10. C.17. Length, 3 to 5 inches. 

New York, Carolina, New Orleans, Lake Pontchartrain, Cuv. 

Sparus rhomboides, Lin, Syst. Nat. (12th edit.), p. 170, 

wy ce Rhomboid Sparus, SHaw’s Gen. Zodl., tv. p. 447. 

Le Sargue rhomboide, Sargus rhomboides, Cuv. et Vat., vi. p. 68, pl. 143. 

ie to Rhomboid Porgee, DeKay’s Report, p. 93, pl. 71, fig. 228. 

3. Sargus arenosus, Dexkay. 

Small. Banded as in the preceding. A short spine directed forwards in front of the dor- 

sal fin. A series of six flat, chisel-shaped teeth in front of the upper jaw, with their tips 

somewhat enlarged, and a row of eight similar shaped in the lower. Behind these, in 

both jaws, two or three series of small, rounded, molar-like teeth, which increase in size on 

the sides of the jaws. 

D.1-12, 11. P.16. V.1-5. A.3-12. C.20. Length, 6 inches. 

New York, Dexay. 

Sargus arenosus, Sand Porgee, DEKay’s Report, p. 91, pl. 22, fig. 67. 

4. Sargus flavolineatus, Cuv. 

Back bluish, silvery beneath; thirteen or fourteen longitudinal lines upon the sides, 
scarcely visible upon the abdomen. Dorsal fin bluish ; its soft portion reddish. Caudal and 

anal red, pectorals blackish, ventrals gray. The incisors are broad and vertical; molars of 

moderate size. 

D.13-11. P.17. V.1-5. A.3-10. C©.17. Length, 9 inches. 

5A 
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Caribbean Sea, Cuv. 

Called, at Cuba, ‘‘ Grand-goré.”’ 

Le Sargue 4 lignes jaunes, Sargus flavolineatus, Cuv. et VAL., vi. p. 60. 

5. Sargus unimaculatus, Cuv. 

Silvery, grayish towards the back, with twenty narrow, golden, longitudinal bands 

upon each side. Back of the operculum, beneath the lateral line, a blackish spot. The soft 

portion of the dorsal fin, the anal and caudal, yellow; pectorals pale; ventrals blackish. 

Six incisors in the upper jaw, eight in the lower jaw, each of which is notched in the mid- 

dle of its edge. Back of these, in the upper jaw, three rows of small, rounded molars; and 

two rows in the lower. 

D. 13-10. P.14. V.1-5. A.3-10. C.17. Length, 3 to 7 inches. 

Caribbean Sea, Cuv. - 

Le Sargue unimaculé, Sargus unimaculatus, Cuv. et VAL., vi. p. 62. 

GENUS II. CHRYSOPHRIS, Cuv. 

Round molars on the sides of the jaws, forming at least three rows on the 

upper one ; a few conical or blunt teeth in front. 

1. Chrysophris aculeata, Cuv. 

Body elongated. A short, stout, recumbent spine before the dorsal. When preserved in 

spirits, this species is of a silvery white color, with a slight reddish tint upon the sides, 

which are marked by a score of golden longitudinal lines. The head is very showy, and 

has golden reflections. The suborbitar bones, the dorsal and anal fins, are reddish. The 

ventrals are red. ‘The caudal is gray. 

D. 12-12. P.16. V.1-5. A.3-12. C.17. Length, 22 inches. 

New York, Cuv. 

La Daurade aiguillonnée, Chrysophris aculeata, Cuv. et VaL., vi. p. 137. 

Ge Aculeated Gilt-head, Dexay’s Report, p. 94, pl. 71, fig. 229. 

GENUS III. PAGRUS, Cuv. 

Differs from Chrysophris in having but two rows of small, rounded molar 

teeth in each jaw. 

1. Pagrus argyrops, Lin. 

Body very much compressed at its sides; back gibbous, gradually curving towards the 

tail. General color, beautiful silvery, varying with brown, reddish, and blue. Head 
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sealeless, and of a purple color. Abdomen white. A large, semicircular scale, of a beauti- 

ful purple color, at the commencement of the lateral line ; between this scale and: the outer 

angle of a naked space, at the posterior angle of the eye, a band, half an inch or more in 

width, of smaller scales than those of the body, passes obliquely upwards to the an- 

terior portion of the ridge of the back. A short recumbent spine in front of the dorsal fin. 

The second and third dorsal rays often filamentous. 

D.24. P.15. V.6. A.15. C.17. Length, 8 to 12 inches. 

Massachusetts, Srorer. Connecticut, Ayres. New York, Mrrcuruz, Cuv., Dexay. 

South Carolina, Liv. 

Sparus argyrops, Liv., Syst. Nat., Gmez., p. 1277. 
os ae Silver-eyed Sparus, SHaw’s Gen. Zodl., rv, p. 426. 

Labrus versicolor, Big Porgee of New York, Mircuutt, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 404, pl. 3, 

fig. 7. 

Le Pagre eil-d’argent, Pagrus argyrops, Cuv. et VAL., vi. p. 164. 

bu a Big Porgee, Scapaug, Scup, Storer’s Report, p. 33. 

sf st Big Porgee, DeKay’s Report, p. 95, pl. 9, fig, 25. 

e af Porgee, Ayres, Bost. Journ. Nat. Hist., 1v. p. 260. 

GENUS IV. PAGELLUS, Cov. 

Teeth nearly resembling those of Pagrus, but the molars, also in two rows, 

are smaller ; the conical teeth in front are slender and more numerous ; and 

the physiognomy is different, in consequence of a more elongated muzzle. 

1. Pagellus calamus, Cuv. 

Forehead and neck more elevated than in any other species of this genus. Reddish; sub- 

orbitars spotted with bluish points. About twenty-two rows of sixty-five scales upon each 

side. In the upper jaw are two straight, pointed teeth, stouter than the others; molars in 

three rows upon the upper jaw, and in two rows upon the lower jaw, the inner row stoutest. 

This species derives its name from the first anal spine, which resembles a quill cut into a pen. 

D. 12-12. P.14. V.1-5. A.3-11. ©. 17. Length, 1 foot. 

Caribbean Sea, Cuv. 

Le Pagel 4 plume, Pagellus calamus, Coy. et VAt., vi. p. 206, pl. 152. 

FAMILY V. MENID. 

The individuals of this family are similar in their forms to the Sparoides, 

but they are distinguished from that family by their very protractile mouth, 

and, in some instances, by the presence of teeth on the yomer, or denticula- 

tions on the preoperculum. 



336“ Storer’s Synopsis of the Fishes of North America. 

GENUS I. SMARIS, Cvuv. 

Body oblong, compressed, and somewhat similar to that of a herring ; an 

elongated scale above each of the ventrals, and another between them. 

Teeth in jaws extremely fine, forming a very narrow band. Vomer destitute 

of teeth. 

1. Smaris Martinicus, Cuv. 

Body rounded, contracted. Reddish upon the back, silvery beneath ; a small black spot 

upon the side. 

D. 11-11. P.(?). V.(?). A.3-9. C.(?). Length, 4 inches. 

Caribbean Sea, Cuv. 

Le Picarel de la Martinique, Smaris Martinicus, Cuv. et Vat., vi. p. 424. 

GENUS II. GERRES, Cov. 

The mouth protractile, but when advancing it descends ; the body is ele- 

vated, the anterior part of the dorsal in particular, along the base of whose 

posterior portion is a scaly sheath. 

1. Gerres aprion, Cuv. 

Elongated. Silvery, with bluish reflections towards the back, as in the most beautiful 

herring. The dorsal, in the recent state, is a very pale yellow, finely dotted with blackish. 

This species receives its name from its preoperculum being unarmed ; also the interopercle 

and suborbitar. 

B.6. D.9-10. P.(?). V.(?). A.3-7. C. (2). Length, 3 to 6 inches. 

South Carolina, Caressy. Caribbean Sea, Cuv. 

Turdus cinereus peltatus, Shad, Catespy’s Hist. Carol., m. pl. 2, fig. 2. 

Le Gerres sans scie, Gerres aprion, Cuv. et VAL., vi. p. 461. 
hs = Dexay’s Report, p. 97. 

2. Gerres Brasilianus, Cuv. 

Height equal to one fifth ofits length. Silvery gray, with ten or eleven longitudinal lines 

upon the sides, 

D.9-10. P.16. V.1-5. A.3-9. C.17. Length, 8 or 9 inches. 

Caribbean Sea, Cuv. 

Called, at Porto Rico, ‘* Moharra.’’ 

Le Gerres du Brésil, Gerres Brasilianus, Cov. et Vat., v1. p. 458. 
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3. Gerres Plumieri, Cuv. 

Compressed ; height one third of its length ; length three and a half times its thickness. 

Silvery, with longitudinal grayish lines, seven or eight of which are distinct ; the others dis- 

appear towards the abdomen. The lower edge of the suborbitars has a slight reéntering 

angle, and is denticulated. 

D.9-10. P.15. V.1-5. A.3-9. C.17. Length, 6 inches to a foot. 

Caribbean Sea, Cuv. 

Called, at Porto Rico, ‘* El moharra.’’ 

Le Gerres de Plumier, Gerres Plumieri, Cuv. et Vau., vi. p. 452. 

4. Gerres rhombeus, Cuv. 

Height equal to one half of its length, not including the tail. Silvery ; the membrane of 

the dorsal fin a very pale yellow ; the ventrals, and the anterior portion of the anal fin in 

young specimens, are of a beautiful jonquille-yellow. The lower edge of the suborbitars is 

without denticulations. 

D.9-10. P.16. V.1-5. A.2-9. C.17. Length, 7 inches. 

Caribbean Sea, Cuv. 

Le Gerres rhomboide, Gerres rhombeus, Cuv. et Vat., vi. p. 459. 

5. Gerres gula, Cuv. 

Very similar to the G. aprion in its proportions ; but the second anal spine is shorter in pro- 

portion ; it is only afifth of the height of the fish. In the G. aprion, itis one third. The third 

spine, also, is longer in this species than the second. Its snout is broader, and its profile 

more regular. Color same as that of G. aprion. 

D.9-10. P.(?). V.(?). A.3-7. C.(?). Length, 5 inches. 

Caribbean Sea, Cuv. 

Le Gerres petite gueule, Gerres gula, Cov. et Vau., vi. p. 464. 

FAMILY VI. CHETODONTIDE. 

Body compressed, scaly. The dorsal and anal fins covered with scales, 

especially on the soft portions. Teeth bristly or trenchant. Palatines smooth, 

or furnished with teeth. Preopercula occasionally spinous. Dorsals two, or 

one only. 

GENUS I. CHATODON, Liv. 

The body more or less elliptical ; the spinous and soft rays continuing in an 
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uniform curve ; the snout projecting more or less, and sometimes a very fine 

denticulation on the preoperculum. 

1. Chetodon striatus, Lin. 

Roundish ovate. Whitish, tinged with yellowish brown, with five vertical dark-brown 

bands. Several narrow, longitudinal, dusky streaks between the rows of scales. 

B.6. D.12-20. P.15. V.1-5. A.3-16. C.17. Length, 5 inches. 

Caribbean Sea, Cuv. 

Called ‘‘ Zebre,’’ or ‘‘ Onagre,’’ at Guadaloupe. 

Chetodon striatus, Lin., GMEt., 1249, 

ce a Buiocu, vi. p. 66, pl. 205, fig. 1. 
Op we “© Striped Chetodon, SHaw’s Gen. Zodl., 1v. p. 334. 

Le Chétodon barré, Chetodon striatus, Lin,, Cuv. et Vau., vii. p. 10. 

2. Chetodon capistratus, Lin. 

Ovate. Violet-colored when fresh, with oblique brown lines directed forwards. A large, 

round, black spot, surrounded with a white margin, at the posterior part of the body. A 

brown and a whitish line parallel to their borders, upon the dorsal and anal, and two sim- 

ilar vertical bands upon the tail. 

D. 13-19. P.(?). V (2). A-3-17. C.17. Length, 34 inches. 

Gulf of Mexico, Caribbean Sea, Cuv. 

Called ‘ Striped Angel-fish,’’ at Jamaica; ‘‘Demoiselle,’’ at Martinique ; ‘‘ Young 

Girl,”’ at St. Thomas. 

Chetodon capistratus, Lrv., Mus. Acad. Fred., pl. 33, fig. 4. 
iG sf Brocu, vi. p. 68, pl. 205, fig. 2. 

Le Chétodon bridé, Chetodon capistratus, Lix., Cuv. et VAL., vil. p. 64. 

3. Chetodon bimaculatus, Biocu. 

Roundish ovate. White, fins yellow. The dorsal marked at the base of the hind part by 

a large, round, black spot, bordered with white, and at its extreme edge by a much smaller 

spot, of similar colors. 

D. 12-21. P.15. V.1-5. A.3-17. C.17. Length, (?)- 

Gulf of Mexico, Caribbean Sea, Cuv. 

Called ‘‘ Catalineta,’’ at Havana; ‘* Mariquita,”’ at Porto Rico. 

Chetodon bimaculatus, Brocn, pl. 219? fig. 1? 

Ef sf sf Suaw’s Gen. Zodl., rv. p. 333. 

Le Chétodon & deux taches, Chetodon bimaculatus, Bu., Cuv. et Vau., vit. p. 67. 

GENUS II. EPHIPPUS, Cvuv. 

Dorsal deeply emarginated between the spinous and soft rays ; the spinous 
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part, which has no scales, can be folded into a groove formed by the scales of 

the back. 
1. Ephippus faber, Biocu. 

Orbicular. Brownish, with six broad, vertical, dusky bluish bands ; fins of the same color 

as the bands. Sixty-five scales between the gills and tail, and forty-eight between the back 

and abdomen. 

D.9, 3-22. P.18. V.1-5. A.3-18. C.16. Length, 9 inches. 

New York, Mrreuiuz, Cuv., Dexay. Carolina, Caribbean Sea, Cuv. 

Called ‘‘ Three-tailed Sheepshead,’’ ‘‘ Three-tailed Porgee,’’ and ‘‘ Angel-fish.’’ 

Cheetodon faber, Brocn, p. 80, pl. 212, fig. 2. 

af © Suaw’s Gen. Zoil., rv. p. 340. 
M3 ** Cloudy Chetodon, Mircum, Trans. Lit. and Phil. Soc. of N. Y., 1 pl. 5, fig. 4. 

Chetodon oviformis, Mrrcnitt, Amer. Month. Mag., . p. 247. 
L’Ephippus forgeron, Ephippus faber, Cuv. et Vau., vil. p. 113. 

Us «* Dexay’s Report, p. 97, pL 23, fig. 68. 

2. Ephippus gigas, ParKryson. 

Oblong oval. Of a uniform silvery or leaden color. Crest of the cranium enlarged. The 

first interspinous bone of the anal fin is club or mallet-shaped. Much larger than the pre- 

ceding species. 

D.8, 1-21. P.17. V.1-5. A.3-17. C.17. Length, 16 inches. 

New York, Cuv., Dexay. Caribbean Sea, Cuv. 

Called ‘‘ Moon-fish,”’ in the Antilles. 

Chztodon gigas, PARKINSON. 
L’Ephippus géant, Ephippus gigas, Coy. et Va., vu. p. 121. 

ui ‘«  Moon-fish, Dexay’s Report, p. 99, pl. 23, fig. 71. 

GENUS III. HOLACANTHUS, Lacepr. 

Form oval or oblong. A large spine at the angle of the preoperculum, and 

the edges of the same bone in most species denticulated. 

1. Holacanthus ciliaris, Lacep. 

Greenish, with a golden tinge. The pectoral, ventral, and caudal fins of an orange- 

yellow color. An annular dark-brown spot, with a blue margin, upon the neck before the 

dorsal fin. Scales moderate, and ciliated round their edges with numerous hair-like processes. 

D. 14-21. P.18 V.1-5. A.3-20. C.17. Length, 14 inches. 

Carolina, Carespy? Ricuarpson. Gulf of Mexico, Caribbean Sea, Cuv. 

Called ‘‘ Hairy Angel-fish,” by Buocu; ‘ Patate,’’ at Martinique; ‘‘ Polometa,’’ at 

Porto Rico. 

Isabelita, Parra, p. 11, pl. 7, fig. 1. 

Chetodon ciliaris, Buocs, v1. p. 83, pl. 214. 

We ne MJ Smaw’s Gen. Zodl., 1v. p, 326. 

L’Holacanthe ciliare (Holacanthus ciliaris, Lacep.), Cov. et Vat., vir. p. 154. 
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2. Holacanthus tricolor, Biocu. 

Head, neck, shoulders, throat, breast, and also the pectorals and ventrals, yellow. The 

rest of the body black, except the tail, which is yellow. The preopercular spine, the mem- 

brane between the anal spines, and, in the female, a portion of the lower edge of the same fin, 

a portion also of the dorsal, is of a vermilion-red. 

D. 14-19. P.18. V.1-5. A.3-18. C.17. Length, 11 inches. 

Gulf of Mexico, Caribbean Sea, Parra, Cuv. 

Called ‘‘ Moubin,’’ at Martinique. 

Catalineta, Parra, p. 12, pl. 7, fig. 2 (male). 

Chetodon tricolor, Biocu, p. 425? 
us Mu ut SHaw’s Gen. Zoél., rv. p. 360. 

L’Holacanthe tricolor (Holacanthus tricolor, Bu.), Cuv. et VaL., vii. p. 162. 

GENUS IV. POMACANTHUS, Cvov. 

Form more elevated than in the Holacanthus ; more dorsal spines ; no den- 

ticulations upon the suborbitars or preopercle. 

1. Pomacanthus aureus, Biocu. 

Of a bright golden yellow, shaded with orange on the upper part. Ventrals brownish. 

The extended parts of the dorsal and anal fins reaching beyond the tail. 

D.9-30. P.18. V.1-5. A.3-24. C.17. Length, 15 inches. 

Caribbean Sea, Cuv. 

Chirivita, Parra, p. 10, pl. 6, fig. 2. 
Chetodon aureus, Brocu, pl. 193, fig. 1? 

of A oe Golden Chetodon, SHaw’s Gen. Zodl., rv. p. 353. 

Le Pomacanthe doré (Chetodon aureus, Bu.), Cuv. et Vat., vii. p. 202. 

2. Pomacanthus paru, Biocu. 

Oval. Black, with a golden tinge, most conspicuous towards the edges of the scales; a 

yellow band at the base of the pectorals. 

D. (?). P. @). V. (2). A. (2). C-.(?). Length, 15 inches. 

Caribbean Sea, Cuv. 

Chirivita, Parra, pl. 6, fig. 1. 

Chetodon paru, Brocn, p. 197? 
a FE iW Lin., Syst. Nat., 1256. 

ES Gs ce Paru Chetodon, SHaw’s Gen. Zodl., rv. p. 325. 

Le Pomacanthe noir (Chetodon paru, Bu.), Cuv. et VAL., vil. p. 205. 

3. Pomacanthus balteatus, Cuv. 

Of a yellowish gray color, spotted with dark brown, with a curved white or yellow band 

upon the side; a whitish band surrounds the base of the tail, and also its three edges ; 

sometimes a whitish line extends from the neck to the posterior edge of the preopercle. 
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D. 9-33. P.18. V.1-5. A.3-23. C. 17. Length, 8 inches. 

Caribbean Sea, Cuv. 

Called ‘‘ Palometta,’’ at Porto Rico. 

Le Pomacanthe 4 écharpe, Pomacanthus balteatus, Cuy. et VAL., vir. p. 208. 

GENUS V. PIMELEPTERUS, Cuv. 

Oval, compressed. With a single dorsal fin. With cutting teeth in both 

jaws disposed in a single row ; the teeth implanted in the jaws by means of a 

heel extended horizontally backwards. 

1. Pimelepterus Boscii, Lacrp. 

Regularly oval. Brownish, with twenty to twenty-two longitudinal lines beneath, and 

ten to twelve above, the lateral line. 

D. 11-12. P.19. V.1-5. A.3-13. C.17. Length, 5 inches. 

South Carolina, Cuv. 

Le Piméleptére de Bose (Pimelepterus Boscii, Lacep.), Cuv. et VAL., iI. p. 259. 

Pimelepterus Boscii, Dexay’s Report, p. 100, pl. 20, fig. 56. 

FAMILY VII. SCOMBRIDZ. 

The fishes belonging to this family have small scales, causing the greater 

part of the skin to appear as if entirely smooth ; the ventral fins are destitute 

of scales ; the opercula are without spines or denticulations ; in most of them 

the caudal fin is large and powerful, and generally they are furnished with nu- 

merous Coeca, 

GENUS I. SCOMBER, Cov. 

Body fusiform, covered by scales which are uniformly small ; sides of the 

tail not carinated, but merely raised into two small cutaneous crests ; dorsal 

fins widely separated ; some of the posterior rays of the second dorsal and the 

anal fin free, forming finlets ; one row of small conical teeth in each jaw. 

1. Scomber colias, Get. 

Form cylindrical, plump, elongated, tapering towards the tail, at the origin of which it 

is very small. Upper part of the body of a light green color, with numerous contiguous 

beautifully undulating lines of a darker green passing down the sides, and just crossing the 

55 
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lateral line ; immediately beneath the lateral line, of a dull bluish color, with indistinct cir- 

cular brown blotches. Abdomen lighter, but, as well as the sides, presenting cupreous re- 

flections. 

D.9-12. P.19. V.5. A.13. C.22. Length, 1 foot. 

Massachusetts, Srorer. Connecticut, Linstey. New York to Carolina, Dexay. 

Scomber maculatus, Spanish Mackerel, Coucn? Mag. Nat. Hist., v. p. 22, fig. 8. 
a ua Ly 93 Jenyns’s Brit. Vert., p. 361. 

Le Maquereau colias (Scomber colias, Gmeu.), Cuv. et Vau., vit. p. 39, pl. 205. 

Scomber colias, YARRELL’s Brit. Fishes (2d edit.), 1. p. 148, fig. 

ne «« Spanish Mackerel, Srorer’s Report, p. 45. 

Me «s sé se Dexay’s Report, p. 104, pl. 11, fig. 33. 

2. Scomber vernalis, Mircuiu. 

Body fusiform, cylindrical. Upper part of the body of a dark green color, marked 

throughout its whole extent, from occiput to tail, with beautiful transverse, more or less un- 

dulating, broken bands of a deeper hue, commencing on the side of the dorsal ridge and ex- 

tending below the lateral line. Sides white, with cupreous reflections. Abdomen white. 

A wide fuliginous line beneath the lateral line. A black spot at the base of the pectoral 

and ventral fins. 

D. 10-12. P.17. V.5. A. 12. C.20. Length, 18 inches. 

Maine, Massachusetts, Srorer. Connecticut, Lrnsury, Ayres. New York, Mircx- 

ILL, Dexay- The whole of the Atlantic coast, RrcHARDsoN. 

Scomber vernalis, Spring Mackerel, Mrrcuix, Trans. Lit. and Phil. Soc. of N. Y., 1, p. 423. 

Le Maquereau printanier (Scomber vernalis, Mircu.), Cuv. et Vau., vu p. 48. 

Scomber vernalis, Ricu., Fauna Boreal. Americ., 111. p. 80. 

ge Ss Spring Mackerel, Storer’s Report, p. 41. 

sf oe ee se Dexay’s Report, p. 101. 

3. Scomber grex, Mrrcuiy. 

Color as in the preceding ; the dorsal bands are more tortuous ; and there is a dark spot 

at the tip of the lower jaw. 

D.12,13-5. P.19. V.1-5. A.1,12-5. C.20g. Length, 9 inches. 

New York, Mircuiun, Cuv., Decay. 

Scomber grex, Thimble-eyed, Bull-eyed, or Chub Mackerel, Mircuutt, Trans. Lit. and Phil. Soc. of N. Y., 

I. p. 422, 
Le petit Maquereau de 1’Atlantique (Scomber grex, Mircu.), Cuv. et Vau., vit. p. 45. 

Scomber grex et vernalis, Chub and Spring Mackerel, Ricw., Fauna Boreal. Americ., 111. p. 81. 

Scomber grex, Fall Mackerel, Dexay’s Report, p. 103, pl. LI, fig. 32. 

GENUS II. PELAMYS, Cvv. 

The fishes of this genus differ from those of the Thynnus, in having strong, 

separate, and pointed teeth. 
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1. Pelamys sarda, Cuv. 

Form similar to that of the Mackerel. Body of a dull greenish color; abdomen ash- 

colored. Ten ortwelve dark-colored bands pass obliquely downwards and forwards from the 

dorsum towards the abdomen ; the first of these bands commences at the posterior extrem- 

ity of the dorsal fin; the last at the origin of the caudal fin. Some of these bands pass very 

low down upon the sides, even to the abdomen. Besides these, several indistinct, lighter 

colored bands cross the body transversely. Jaws even. ‘Teeth sharp and distinct. 

D. 20-14. P.24. V.6. A.14. C.24. Length, about 2 feet. 

Massachusetts, Srorrer. Connecticut, Linsney. New York, Mrrcniiz, Dexay. 

Scomber sarda, Brocn, x. p. 352 

w «© SHaw’s Gen. Zoil., rv. p. 584. 

re “ Bonetta, Mircuret, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 428. 

Le Pélamide commune, ou Bonite 4 dos rayé (Pelamys sarda, Cuv., Scomber sarda, Bu.), Cuv. et Vat., vit. 
p. 149, pl. 217. 

Pelamys sarda, Skip-jack, Srorrr’s Report, p. 49. 

KE «Striped Bonito, Dexay’s Report, p. 106, pl. 9, fig. 27. 

GENUS III. THYNNUS, Cuv. 

Form of the body like that of the Mackerel, but less compressed. A kind 

of corselet around the thorax, formed by scales larger and coarser than those of 

the rest of the body ; a long, elevated crest on each side of the tail. The 

anterior dorsal reaching almost to the posterior one. Numerous finlets behind 

the dorsal and anal fins. A single row of small, pointed, crowded teeth in 

each jaw. 

1. Thynnus vulgaris, Cuv. 

Form elongated ; gradually sloping from the beginning of the dorsal fin to the snout, and 

tapering from the dorsal to the tail. Color of the whole upper part of the body nearly 

black; sides silvery; beneath white. Scales on the back, in front of the first dorsal, at 

the base of and beneath the pectorals very large. Gill-covers very large, perfectly smooth, 

of a silvery-gray color. Nine yellow finlets back of the second dorsal and anal fins. 

D. 14,13-9. P.34. V.1-5. A.2,12-9. C.19. Length, 9 feet and 3 inches. 

Massachusetts, Srorer. Connecticut, Lrysuey. New York, Dexay. 

Scomber thynnus, Lrn., Brocu, 11. p. 87, pl. 55. 

Us uy Tunny, Lix., SHaw’s Gen. Zodl., 1v. p. 581. 
Le Thon commun (Thynnus yulgaris, Cuv., Scomber thynnus, Lin.), Cuv. et VAL., virt. p. 58, pl. 210. 
Scomber thynnus, Lin., Jenyns’s Brit. Vert., p. 362. 

Thynnus vulgaris, Cuv., YARRELL’s Brit. Fishes (2d edit.), 1. p. 151. 
ut Ke Witson, Encyclop. Brit., Art. Ichth., p. 182, pl. 302, fig. 3. 
cb Ge Common Tunny, StorEr’s Report, p. 47. 

a" ce Grirrirn’s Cov., x. p, 182, pl. 54, fig. 1. 

us Cp Common Tunny, Dekay’s Report, p. 105, pl. 10, fig. 28, 
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2. Thynnus coretta, Cuv. 

Corselet truncate ; scarcely emarginate behind. Second dorsal and anal finslow. Plum- 

beous above, silvery beneath. 

D.13-1| 14-8. P.31. V.1-5. A.2,12-8. C.35. Length, 11 inches. 

Gulf of Mexico, Cuv. 

Le Thon d’Amérique, Thynnus coretta, Cuy. et Vau., viii. p. 102. 

Thynnus coretta, Dexay’s Report, p. 106. 

GENUS IV. AUXIS, Cuv. 

Have, with the corselet and moderate-sized pectorals of the Tunny, the 

dorsals separated, like those of the Mackerel. 

1. Auxis vulgaris, Cuv. 

Similar in form to a Tunny, but more slender. Snout short and pointed, jaws equal. 

Teeth exceedingly small. The space between the dorsals greater than the length of the first 

dorsal. The lateral line is very small and hardly perceptible ; it is lost at the anterior por- 

tion of the corselet. Above, this species is blue; with irregular blackish-blue lines and spots 

upon the sides. The corselet is greenish blue above ; the sides and abdomen are silvery. 

D. (2). P. (2). V.(?). A.(?) C-() Length, 15 inches. 

Caribbean Sea, Cuv. 

L’Auxide commune, ou Bonitou (Auxis vulgaris, Cuv., Scomber bisus, Rar., Scomber Rochei, Risso, 

No, 165), Cuv. et VAL., vir. p. 139, pl. 216. 

2. Auxis Sloanei, Cuv. 

Snout short; mouth slightly cleft; teeth small. Space large between the dorsals. Pee- 

torals short. Second dorsal and anal higher and more pointed in proportion than in any 

other species of the genus. 

D. (2). P. @). V.@). A. (?)- C. (2): Length, (?)- 

Caribbean Sea, Suoawr. 

L’Auxide de Sloane, Scomber Sloanei, Cuv. et Vat., vil. p. 148. 

GENUS V. CYBIUM, Cty. 

These fishes have an elongated body without a corselet; and large, com- 

pressed, sharp teeth. ‘Their palatines have only short and even teeth. 

1. Cybium maculatum, Cuv. 

Cylindrical, elongated. The top of the head and the upper part of the sides of the body 

are of a dark leaden color; the sides are lighter; the jaws, opercula, and abdomen are of 
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a beautiful clear white, presenting a satin-like appearance ; the dorsal ridge, throughout its 

whole extent, is of a beautiful dark green color; twenty or more bright yellow spots, the 

largest being three eighths of an inch in diameter, situated above and beneath the lateral line, 

ornament its sides ; the most anterior of these spots is beneath the pectoral fins; the largest 

number of the spots is anterior to the dorsal fin. Lateral line undulating in its course. 

Eight finlets back of second dorsal and anal fins. 

D.18-2|15-9. P.20. V.4. A.2|16. C.26. Length, about 2 feet. 

Massachusetts, Storer. Connecticut, Linstey. New York, Mircuriix. Gulf of Mex- 

ico, Cuv. 

Scomber maculatus, Spanish Mackerel, Mircuimt, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 426, pl. 6, fig. 8. 

Le Tassard tacheté (Cybium maculatum, Cuv., Scomber maculatus, Mircu.), Cuv. et VaL., VIII. p. 181. 

Cybium maculatum, Spotted Mackerel, Srorer, Bost. Journ. Nat. Hist., rv. p. 179. 

He ae Spotted Cybium, Dexay’s Report, p. 108, pl. 73, fig. 232. 

2. Cybium regale, Cuv. 

Back plumbeous, sides and abdomen silvery. A broad, brownish, longitudinal band, with 

oblong spots above and beneath it. ‘Teeth compressed and trenchant. 

D 17-2| 15-8. P.22. V.1-5. A.2| 14-8. C.17and15. Length, 1 or 2 feet. 

Caribbean Sea, Cuv. 

Scomber regalis, Buocn, pl, 3337 
us a Thazard Mackerel, SHaw’s Gen. Zodl., rv. p. 583. 

Le Tassard royal (Cybium regale, Cuy., Scomber regalis, Bu.), Cuv. et Van., vin. p. 184. 

Cybium regale, Dexay’s Report, p. 103. 

3. Cybium acervum, Cuv. 

Silvery, violet, or plumbeous upon the back, The fins are gray, except the first dorsal, 

which has a black spot extending from the first to the sixth or seventh ray; the commence- 

ment of the second dorsal is blackish. Teeth trenchant, as in C. regale, but less numerous. 

D.17-2|15-8. P.(?). V.(?). A.2|15-8. C.(?). Length, 9 inches. 

Gulf of Mexico, Caribbean Sea, Cuv. 

Le Tassard sierra, Cybium acervum, Cuy, et VAt., vil. p. 186. 

4. Cybium caballa, Cuv. 

Above plumbeous ; sides and abdomen silvery ; plumbeous oval spots upon the sides ;_pec- 

torals margined with black. : 

D. 14-2] 15-9. P.(?). V (2). A. (2). C. (2). Length, nearly 3 feet. 

Caribbean Sea, Cuv. 

Le Tassard guarapucu, Cybium caballa, Cuv. et Vat., vit. p. 187. 

5. Cybium immaculatum, Cuv. 

Body compressed. Of a russet-gray color; abdomen silvery ; fins of a russet-gray. No 

black spot upon the dorsal. 
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B.7. D. 15-2 [120r13-9. P.22, V.1-5. A.2]14-9. C.30. Length, 6or7 

inches. 

Caribbean Sea, Cuv. 

Le Tassard sans taches, Cybium immaculatum, Cuv. et VAL., vii. p. 191. 

GENUS VI. GEMPYLUS, Cov. 

These fishes have their anterior teeth longer than the others ; their palate 

is without teeth ; and their ventrals are almost imperceptible. 

1. Gempylus serpens, Cuv. 

Skin smooth. Silvery or plumbeous. Upper part of the dorsal fin black. The pectorals 

are also dusky, except their inferior rays, which are whitish. Jaws witha row of compressed, 

trenchant, pointed teeth, 

D. 31, 13-6. P.14. V.1-(?). A. 10-6. C.17 and some accessories. Length, 2 to 

3 feet. 

Caribbean Sea, Cuv. 

Le Gempyle serpent (Gempylus serpens, Cuy., Scomber serpens, SoLANDER), Cuv, et VAL., vit. p. 207. 

GENUS VII. TRICHIURUS, L. 

Head pointed ; body without scales, elongated, compressed, thin, riband- 

shaped. No ventral fins, nor scales instead ; no anal fin ; a single continuous 

dorsal fin ; tail without rays, ending in a single elongated hair-like filament, 

from which the generic name is derived. Branchiostegous rays, seven. <A 

single row of compound, cutting, and pointed teeth. 

1. Trichiurus lepturus, L. 

Silvery, with a golden lateral line. The dorsal fin, which has a yellowish tinge, reaches 

from the back of the head to the tail, which is finless, and ends in an attenuated point. 

Lower jaw projects, and has two teeth jutting beyond the upper, when the mouth is shut. 

The upper jaw has in front from three to six teeth larger than the rest. All the teeth of the 

larger order are jagged on the inner or hinder sides, with a single barb towards the points. 

D. 133, 135, or 136. P. 11 or 12. Length, 2 to 3 feet. 

Massachusetts, Storer. New York, Mircurziz, Cuy., Dexay. Gulf of Mexico, Ca- 

tibbean Sea, Cuv. 

Called ‘‘ Sword-fish,’’? at Jamaica. 
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Trichiurus lepturus, L1v., Buocn, v. p. 55, pl. 158. 

Trichiurus argenteus, Silver Trichiure, Suaw’s Gen. Zodl., rv. p. 90, fig. 12. 

DSTA lepturus, Srrack’s Plates, xx. fig. 1. 

ES Browne’s Jamaica, pl. 45, fig. 4. 

Trichiurus argenteus, Mircmmt, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 364. 

Le Trichiure de l’Atlantique (Trichiurus lepturus, L.), Cuv. et Van., vim. p. 237. 

SE UCIUZ Us lepturus, Silvery Hair-tail, Yarrecu’s Brit. Fishes (2d edit.), 1. p. 204. 
Gy Srorer, Bost. Journ. Nat. Hist., rv. p. 181. 

oe Us Dexay’s Report, p. 109, pl. 12, fig. 35. 

GENUS VIII. XIPHIAS, Lin. 

Body fusiform, covered with minute scales ; a single elongated dorsal fin ; 
ventral fins wanting ; tail strongly carinated ; upper jaws elongated, forming a 
sword ; mouth without teeth ; branchiostegous rays, seven. 

1. Xiphias gladius, Lin. 

Body elongated, but slightly compressed. Surface of body smooth. Back and upper part 
of sides of a sky-blue color, beneath silvery gray. Gill-covers silvery brown. Upper part 
of the head nearly flat, slightly descending to the base of the sword, which is formed by an 
extension of the vomer, maxillary, and intermaxillary bones; extremity of sword pointed ; 
upper part of sword dark brown, almost black, having a dorsal ridge, within which is a 

groove; under portion of the sword lighter colored, smooth, with a velvety feel. In the 
young fish, the dorsal fin is entire ; but in the adult fish a great part of the central portion of 
the fin is missing, supposed to be worn away by use. 

D. 18-3. P.15. A.11-3. C.17. Length, 10 to 12 feet. 

Massachusetts, Srorer. Connecticut, Linsney. New York, Mrrcuiix, Dexay. 

Xiphias gladius, Lry., Syst. Nat., p. 432. 

* is Common Sword-fish, SHaw’s Gen. Zoil., rv. p. 99, fig. 14. 
fe ce us sé Srrack’s Plates, xx1. fig. 1. 
ae LC zs Be Pennant’s Arc, Zodl., 1. p. 113. 
“ ee te Us Grirrita’s Cuv., x. p. 187, pl. 27, fig. 1, and Supplement, on the 

iverna inayefianrik p. 349. 
L’Espadon épée (Xiphias gladius, Lin.), Cuv, et Vat. » Vi. p.255, pl. 225 and 226. 
Xiphias ee, Witson, Encyclop. Brit., Art. Ichth., p. 184, pl. 202. 

iG Jenyws’s Brit. Vert., p. 364, 
se a YARRELL’s Brit. Fishes (2d edit.), 1. p. 164, fig. 
ss se Storer’s Report, p. 51. 
G ee Dexay’s Report, p. 111, pl. 26, fig. 79. 

GENUS IX. NAUCRATES, Rar. 

Body covered with small scales ; dorsal fin single, elongated ; free spinous 
rays before the dorsal and anal fins ; sides of the tail carinated ; teeth small, 
numerous ; branchiostegous rays, seven. 
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1. Naucrates ductor, L. 

Form somewhat similar to that of the Mackerel. Of a silvery grayish-blue color, darkest 

on the back, much paler on the belly ; five dark-blue transverse bands pass around the whole 

body ; indications of two other bands, one on the head, the other on the tail; pectoral fins 

clouded with white and blue ; ventrals nearly black. 

D. 4-26. P.18. V.1-5. A.2-16. C.17. Length, 12 inches. 

Caribbean Sea, Cuv. 

The ‘‘ Common Pilot-fish.”’ 

Gasterosteus ductor, Lin., Syst. Nat., 1. p. 459. 

Scomber ductor, Brocu, p. 338. 
te ‘*  Suaw’s Gen. Zodl.,1v. p. 586. 

Le Pilote commun (Naucrates ductor, Cuv., Scomber ductor, Lin.), Cuv. et VAu., vil. p. 312, pl. 232. 

Naucrates ductor, Grirrira’s Cuv., p. 189, pl. 47, fig. 1. 

fs sf Witson, Encyclop. Brit., Art. Ichth., p. 184. 

Centronotus ductor, Cuv., Jenyns’s Brit. Vert., p. 365. 

Naucrates ductor, YARRELL’s Brit. Fishes (2d edit.), 1. p. 170. 

sé ce Dexay’s Report, p. 113. 

2. Naucrates Noveboracensis, Cuv. 

Four transverse blue bands, and four spines before the dorsal. Opercle not striated. 

D. (?). P. (2). V. (2). A. (). C. (?). Length, (?)- 

Connecticut, Linsey. New York, Mrrcurix, Cov. 

Scomber ductor, Pilot-fish, Mrrcumr, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 424. 

Le Pilote de New York, Naucrates Noveboracensis, Cuv. et VAL., VIL p. 325. 

Naucrates Noveboracensis, DeKay’s Report, p. 112. 

GENUS X. LICHIA, Cuv. 

Body compressed ; detached spines in front of the dorsal fin, and anterior 

to these is one inclined forwards ; two spines in front of the anal fin ; tail 

without lateral keels. 

1. Lichia Carolina, DexKay. 

Body compressed ; its height to its length is nearly as one to two. First rays of the second 

dorsal and anal fins very large. Upper part of the head and body bluish. Gill-covers of 

a faint flesh-color mingling with yellowish and silvery reflections on the sides and beneath. 

D. 1,6-25. P.27. V.1-5. A.2-20. C.18§. Length, 1 foot. 

New York, Carolina, Dexay. 

Lichia Carolina, Carolina Lichia, DExAy’s Report, p. 114, pl. 10, fig. 30.” 
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GENUS XI. CHORINEMUS, Cvv. 

In the general characters similar to the Lichia ; but the rays of the second 

dorsal or anal are either entirely separated, or united by so delicate a mem- 

brane that it is easily destroyed, and they appear like the spincus fins of the 

Mackerel and ‘Tunny. 

1. Chorinemus saliens, Cuv. 

Form of the Tunny. Darkish blue upon the back; silvery on the sides and abdomen ; 

fins pale, with a yellowish cast. In spirit, a silvery brown, darker upon the back; the fins 

are gray or russet, excepting the ventrals, which are white. The anterior portion of the 

second dorsal brown. Four free spines upon the back, besides the horizontal one. 

D.4,1-19. P.17. V.1-5. A.2,1-20. C.23. Length, 20 inches. 

Caribbean Sea, Cuv. 

Called ‘‘ Sauteur,’’ at Martinique. 

Scomber saliens, Salient Mackerel, Brocu, pl. 235? 

ue éF se Fe Suaw’s Gen, Zodl., rv. p. 585. 
Le Chorinéme sauteur (Scomber saliens, Bu., Scomberoide sauteur, Lacep.), Cuv. et VaL., vu. p. 389. 

2. Chorinemus saltans, Cuv. 

Of a beautiful silvery, bluish upon the back. The profile is slightly concave, which makes 

the snout to appear a little pointed. The first dorsal composed of five free spines. It receives 

its specific name from its sudden motions. It is called the Leather-coat at Jamaica, on ac- 

count of the thickness of its skin, which is of the consistence of leather. 

D.5,1-19. P.17. V.1-5. A.2,1-19. C.23. Length, 9 or 10 inches. 

Caribbean Sea, Cuv. 

Le Chorinéme danseur (Chorinemus saltans, Cuy., Gasterosteus occidentalis, L1n.), Cuv.et VAL., vim. p. 393. 

3. Chorinemus quiebra, Cuv. 

Of the same color as the preceding species. Its profile is slightly convex, instead of being 

concave as in the saltans. The second dorsal is proportionally shorter than in that species. 

Dis PA GA)s WVa(2)) CAC?) a One) ee ene thse (2). 

Caribbean Sea, Cuv. 

Quiebra-acha, Parra, p. 21, pl. 12, fig. 2. 
Le Chorinéme quiébre, Chorinemus quiebra, Cuy. et Vau., vi. p. 396. 

GENUS XII. TRACHINOTUS, Cvv. 

Body elevated, compressed. Profile descending abruptly before the eyes. 

First rays of the dorsal and anal elongated. Free spines before the dorsal and 

anal fins. 
56 
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1. Trachinotus glaucus, Cuv. 

Compressed, ovate. Of a beautiful silvery color ; blue above; on each side, three, four, 

or five narrow, transverse black bands. Dorsal and anal fins blue, very long, and reaching 

to the centre of the tail, which is very widely forked. 

D.6,1-19. P.17. V.1-5. A.2,1-18. C.17. Length, 10 to 18 inches. 

Gulf of Mexico, Caribbean Sea, Cuv. 

Called ‘* Pampano,’’ ‘‘ Pampaneto,’”’ at Havana. 

Chetodon glaucus, Buocu, vt. p. 76, pl. 210. 

Mg ut Glaucus chetodon, Sxaw’s Gen. Zodl., rv. p. 357. 
Le Trachinote glauque, Trachinotus glaucus, Cuv. et Vau., vit. p. 400. 

2. Trachinotus rhomboides, Brocu. 

Rhombic, ovate. Above of a gray or greenish blue color, on the sides white, and on the 

abdomen pale yellow ; the blue of the upper parts breaks into the white of the sides in two 

or three acuminated bars, or fascia, reaching almost to the abdomen. Dorsal, anal, and 

caudal, blue, tinged with yellow at their base ; pectorals and ventrals yellow. 

D.6,1-19. P.18. V.1-5. A.2,1-19. C.17. Length, 20 inches. 

Caribbean Sea, Cuv. 

Chetodon rhomboides, Brocu, vi. p. 75, pl. 209. 
“ «c Rhomboid Chewtodon, SHaw’s Gen. Zodl., rv. p. 358. 

Le Trachinote rhomboide, Trachinotus rhomboides, Cuv. et Vau., vii. p. 407. 

3. Trachinotus cupreus, Cuv. 

Oblong. Of a copper color, with golden reflections upon the opercula and breast. 

D. 5 or 6, 1-24. P.(?). V.(?). A.2,1-21. C.(?). Length, 44 inches. 

Caribbean Sea, Cuv. 

Le Trachinote cuivré, Trachinotus cupreus, Cuv. et VaL., vu. p. 414. 

4. Trachinotus spinosus, Mireur... 

Body very much compressed, suborbicular ; olive-green on the sides above ; with metallic 

reflections beneath. Seven free spines before the dorsal, and three before the anal fin. 

D.7-19. P.19. V.1-5. A.3-19. C.18. Length, 3 inches. 

New York, Mrreniuu, 

Spinous Dory, Mircnttt, Trans. Lit. and Phil. Soc. of N. Y., 1. pl. 6, fig. 10, no description. 

US «Zeus spinosus, Mrrcnitn, Amer. Month. Mag,, 11. 246, 

Trachinotus spinosus, Spinous Trachinote, DExay’s Report, p. 117. 

Dr. Dekay considers this distinct from the T. fuscus, Cuv. et Vau., vir. p. 410. 

5. Trachinotus argenteus, Cuv. 

Body elevated; height to its length as one to two. Silvery, with blackish at the extrem- 
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ity of the dorsal, and on the middle of the pectoral. Five or six free spines on the back, 

besides the recumbent spine and that which is attached to the dorsal. 

D.50r6-24. P.18. V.1-5. A.2,1-21. C. 17%. Length, 6 inches. 

New York, Cuv. : 

Le Trachinote argenté, Trachinotus argenteus, Cuv. et VAL., Vil. p. 413. 

Trachinotus argenteus, Dexay’s Report, p. 116. 

6. Trachinotus pampanus, Cuv. 

Of a grayish brown color, changing to a deeper brown upon the back, as appearing when 

preserved in spirits. Scales very small. The fins are brown, without spots. Five or six 

very small free spines upon the back. Lateral line almost imperceptibly undulated. 

D.5,1-24 P.18. V.1-5. A.2,1-21. C.17et8. Length, 13 or 14 inches. 

South Carolina, Cuv. 

Le Trachinote pamplé, Trachinotus pampanus, Cov. et Vau., vi. p. 415, pl. 237. 

GENUS XIII. PALINURUS, Dexay. 

Preopercle serrated, with spines on its margin. Opercle with one or more 

flat spines, more or less distinctly serrated beneath. Anal with one or more 

spines in front. Teeth small, pointed, subequal. Body compressed, oblong. 

The anterior portion of the single dorsal spinous. 

1. Palinurus perciformis, Mrrcurie. 

Body oblong, compressed. Seven short spines precede the fleshy rays of the dorsal, which 

are connected with each other by a low membrane; the posterior is united throughout, about 

its entire height, to the membrane of the dorsal. Color, in the living fish, a bright bronze 

black, with obscure reddish hues. Abdomen light colored. When preserved in spirits, it is 

of a bluish white upon the sides, locking as if covered with black dots, owing to the dark 

outline of the scales ; beneath, of a dull white color. 

D.7,1-19. P.19. V.1-5. A.2,1-17. C.20. Length, 9 inches. 

Massachusetts, Storer. New York, Mircurity, Dexay. 

Called ‘* Rudder-fish,’’ at Martha’s Vineyard. 

Rudder-fish, or Perch Coryphene, Mircuitx, Trans. Lit. and Phil. Soc. of N. Y., 1. pl. 6, fig. 7, no de- 

scription. 

“a ae a Coryphena perciformis, Mrrcumt, Amer. Month. Mag., u. p. 244. 

Trachinotus argenteus, Srorer’s Report, p. 55. 

Palinurus perciformis, Black Pilot, Dexay’s Report, p. 118, pl. 24, fig. 25. 

GENUS XIV. NOTACANTHUS, Brocu. 

The body is very long, compressed, covered with soft small scales ; the 

snout is obtuse, projecting beyond the mouth, which is furnished with fine and 
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close teeth. A series of free spines, unconnected by a membrane, in place 

of a dorsal fin ; free spines before the anal, which is long, and joins the cau- 

dal ; ventrals remote from the pectorals, under the abdomen. 

1. Notacanthus nasus, Biocu. 

Its form is riband-like, being greatly elongated and compressed. The anus is about one 

seventh of the total length nearer to the snout than to the tip of the caudal. There are 

about eighty rows of scales in a longitudinal line. There are about thirty cylindrical, slight- 

ly flattened teeth crowded into a single row on each side of the upper jaw, and more 

slender, pointed, and slightly curved ones in the lower jaw, disposed in three or four rows 

anteriorly, and in one, on the sides. 

D.10. P.17. V.1-8 A.13-116. C.8. Length, 24 feet. 

Greenland, O. Fasricivs. 

Acanthonotus nasus, Biocu, xu. p. 115, pl. 431. 
« ‘© Snouted Acanthonotus, SHaw’s Gen. Zodl., v. p. 93, fig. 106. 

Le Notacanthe nez (Notacanthus nasus, Bu.), Cuv. et Vau., vit. p. 467, pl. 241. , 

Notacanthus nasus, Beaked Notacanth, Ricu., Fauna Boreal. Americ., 111. p. 82. 

GENUS XV. CARANX, Cuv. 

Body covered with small scales, with the exception of the lateral line ; 

lateral line armed with a series of broad scales, those on the posterior half of 

the body having an elevated horizontal keel in the centre, forming a continuous 

ridge, each scale ending in a point directed backwards ; two distinct dorsal 

fins ; free spines before the anal fin; teeth exceedingly minute ; branchios- 

tegous rays, seven. 

I. Caranx Plumieri, Cuv. 

Above bluish black; beneath silvery; golden reflections upon the sides, forming bands. 

The lower edge of the operculum is slightly concave, and it has a semicircular emargination. 

Thirty to thirty-six bony plates upon the lateral line, which is but very slightly curved. 

D.8, 1-26. P.20. V.1-5. A.2,1-22. C.17. Length, 8 or 9 inches. 

Caribbean Sea, Cuv. 

Called ‘‘ Coulirou,’”’ at St. Bartholomew and Guadaloupe. 

Scomber Plumieri, Brocu, pl. 344? 

ee ee Plumier’s Mackerel, Saaw’s Gen. Zodl., rv. p. 593. 

Le Caranx de Plumier, Caranx Plumieri, Cuv. et Vat., 1x. p. 65. 

2. Caranx Blochii, Cuv. 

Silvery, tinged with blue or green above. The head is less than a quarter of its whole 

length ; the inferior edge of the operculum convex, and slightly emarginated. 
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D.(@). P: (?). V.(@) A. (@). C.@). Length, 11 to 14 inches. 

Gulf of Mexico, Cuv. 

Scomber ruber, Brocn, pl. 342 ? 

tf «Red Mackerel, Saaw’s Gen, Zodl., rv. p. 600, pl. 86. 
Le Caranx de Bloch, Caranx Blochii, Cuv. et VaL., rx. p. 69. 

3. Caranx carangus, Cuv. 

Body compressed; its greatest height is one third its whole length; its thickness is 

equal to one third its height. Ofa beautiful silver-color, plumbeous or violet above ; a black 

spot upon the operculum. The fins are yellow. The posterior edge of the extremity of the 

dorsal fin bluish ; the margin of the tail brownish. A round black spot at the base of the 

pectoral fin. ‘Twenty-nine or thirty plates upon the lateral line. 

D. 7 or 8, 1-19 to 20. P.22. V.1-5. A.2,1-17. C.17. Length, 24 feet. 

Gulf of Mexico, Caribbean Sea, Cuv. 
29 Called ‘‘ Jiguagua,’’ at Havana. 

Scomber carangus, Biocu, pl. 3402 - 

a if Carang Mackerel, Saaw’s Gen. Zodl., rv. p. 599. 
Le Carangue, Caranx carangus, Cov. et VAL., 1x. p. 91. 

4. Caranx punctatus, Cuv. 

Cylindrical, with a single finlet behind the dorsal and anal fins. Greenish blue on the 

back ; yellowish along the lateral line and on the caudal fin; silvery white on the throat, 

and belly whitish. A smutty oblong spot under each eye, and a dark spot on the margin of 

the operculum. Dorsals brownish. About twelve black points along the unarmed portion 

of the lateral line. 

D. 10-7, 21-1. P.19. V.5. A.2-9,25-1. C.19. Length, 8 inches. 

Caribbean Sea, Cuv. New York, Mircuriz. 

Called ‘* Quiaquia,’’ at Martinique. 

Hippos Mackerel, Mrrcuitr, Trans. Lit. and Phil. Soc. of N. Y., 1 pl. 5, fig. 5. 
Scomber hippos, Mrrenmz, Amer. Month. Mag., 1. p. 246. 
Le Caranx ponctué, Caranx punctatus, Cuv. et Vat., rx. p. 38. 
Caranx punctatus, Spotted Caranx, Dexay’s Report, p. 122, pl. 73, fig. 233. 

5. Caranx chrysos, Mirren. 

Elongated, compressed. A naked, recumbent spine anterior to the first dorsal. No finlet. 

Of a greenish blue color upon the back and upper portion of the sides; the greater portion of 

the sides of a bright yellow color. An obscure dark-brown blotch at the posterior superior an- 

gle of the operculum. Abdomen yellowish white. Dorsal and pectoral fins yellowish brown. 

Ventral and anal fins the color of the sides. Caudal fin yellowish throughout the greater ex- 

tent. Lateral line armed with about forty-eight bony plates. 

D.8, 1-24. P.21. V.1-4. A.2,1-20. C.19$. Length, 8 inches. 

Massachusetts, Srorrer. New York, Mrrcniiu, Cuv., Dexay. 
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Scomber chrysos, Yellow Mackerel, Mircum, Trans, Lit. and Phil. Soc. of N. Y.; 1, p. 424. 
Le Carangue jaune (Scomber chrysos, Mircu., Scomber hippos, Lin.), Cuy. et Vau., 1x. p. 98, 
Caranx chrysos, Yellow Caranx, Dexay’s Report, p. 121, pl. 27, fig. 85. 

“ ty “cc 

' 

ef Storer, Proceed. Bost. Soc. Nat. Hist., p. 143. 

6. Caranx macarellus, Cuv. 

Elongated. Pectorals moderate-sized ; a finlet back of the dorsal and anal fins. Silvery, 

plumbeous above. A small black spot upon the operculum. Twenty-five small plates on 

the lateral line. 

D. 8-1, 33-1. P.(?). V.(?). A.2-1,17-1. C. (?). Length, more than a foot. 

Caribbean Sea, Cuv. 

Le Caranx faux maquereau, Caranx macarellus, Cuv. et Vat., 1x. p. 40. 

7. Caranx fallax, Cuv. 

Differs from the carangus in having no black spot upon the operculum; in the second dor- 

sal fin always having twenty-one soft rays ; in having the edge of its anterior and pointed 

portion black ; and in having all the fins of a less bright yellow. The number of lateral 

plates, thirty-five or thirty-six. Breast scaled ; in the carangus naked. 

D. (?). P.(?). V.(?). A-(?). C.(?). Length, 2 feet. 

Gulf of Mexico, Caribbean Sea, Cuv. 

Le fausse Carangue, Caranx fallax, Cuy. et VAL., rx. p. 95. 

8. Caranx pisquetus, Cuv. 

Body more elongated than that of the carangus and fallax ; the fins are greenish ; the ex- 

tremities of the caudal black. Forty-four or forty-five plates upon the lateral line. 

D. 8, 1-24. P.(?). V.(?). A.2,1-20. C.(?). Length, 14 inches. 

Gulf of Mexico, Caribbean Sea, Cuv. 

Called ‘ Pisquet,’? at St- Domingo ; ‘‘ Cojenudo,”’ at Cuba. 

Le Carangue pisquet, Caranx pisquetus, Cuv. et VAL., 1x. p. 97, 

9. Caranx Bartholomei, Cuv. 

Less elongated than the pisquetus. Silvery, without any black spot. Fins yellowish ; 

thirty-three to thirty-five plates on the lateral line. 

D. 8, 1-26. P.(?). V.(?). A.2,1-22. C.(?). Length, 5 inches. 

Caribbean Sea, Cuv. 

La Carangue de Saint-Barthélémi, Caranx Bartholomei, Cuv. et Vat., 1x. p. 100. 

10. Caranx fasciatus, Cuv. 

Above, greenish. Fight or ten vertical dull bands upon the sides. Lateral line with a 

high arch, assuming a straight course beneath the commencement of the second dorsal. 
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D. (2). P.(?). V.(2). A.(@). ©. (2). Length, (2). 
Gulf of Mexico, Cuv. 

Le Caranx & bandes, Caranx fasciatus, Cuv. et Vau., rx. p. 70. 

This is described by Cuvier from a figure. 

11. Caranx defensor, Dexay. 

Elliptical, much compressed. A recumbent spine before the dorsal. No finlet. Back 

bluish, with a resplendent golden yellow on the sides. Ventrals, anal, and caudal, wax- 

yellow ; the tips of the latter dusky. A dark round spot on the posterior margin of the 

opercle ; another on the inner base of the pectoral, and occasionally a short, black, vertical bar 

across the middle of the pectoral fin. Dorsals brownish above. Chin satin-white. The 

straight portion of the lateral line furnished with twenty-five bony plates, commencing ob- 

scurely at first, but becoming more elevated, and terminating in acute triangular spines, di- 

rected backwards. 

D.7,1-20. P.20. V. 1-5. A.2-17, C.19§. Length, 9 inches. 

New York, Dexay. 

Caranx defensor, Southern Caranx, DeKay’s Report, p. 120, pl. 24, fig. 72. 

GENUS XVI. BLEPHARIS, Cvv. 

Body much compressed, trenchant, with a rapidly declivous front. Small 

and nearly concealed spines in advance of the dorsal fin. Anterior rays of 

the dorsal and anal fins prolonged into very long filaments. Ventrals elongated. 

1. Blepharis crinitus, AKERLY. 

Body almost circular, much compressed, scaleless. Bluish above, white beneath. Dor- 

sal fin with seven filamentous, and eleven bifid rays. The first filamentous ray much the 

longest, the others successively shorter ; the bifid portion low and subequal. 

D. 18) P217: W.(?): “A. 16. C. (2): ‘Tength, 5:5: 

Connecticut, Linsney. New York, Axeruy. 

Zeus crinitus, Hair-finned Dory, Axerty, Amer. Journ. Sc., 1. p. 144, pl. 

Blepharis crinitus, Dekay’s Report, p. 123, pl. 25, fig. 76. 

2. Blepharis sutor, Cuv. 

Rhomboidal ; its length, including the caudal fin, is equal to once and a third its height. 

Plumbeous above, silvery upon the sides of the head, sides, and abdomen. Yellow spots 

upon the operculum. Fins of a yellowish brown. In immature specimens are seen four 

wide, vertical, dark bands upon the back. 
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D. (?). P. (2). V. (2). A. (2). C..(?). Length, (?), 

Caribbean Sea, Cuv. 

Called ‘‘ Cordonnier,’’ at Martinique. 

Le Blepharis des Antilles, Blepharis sutor, Cuv. et Vau., 1x. p. 161. 

3. Blepharis major, Cuv. 

Its height equal to half its length. Silvery, fins of a dark gray color. A black spot at the 

upper part of the operculum. The first filament of the second dorsal extends beyond the 

tail. The plates upon the lateral line are angular only upon the sides of the tail. 

D. (2). P.(?). V-(?) A. (2). C. (2). Length, (?). 
Caribbean Sea, Cuv. 

Le grand Cordonnier, Blepharis major, Cuy. et Vat., 1x. p. 163. 

GENUS XVII. ARGYREIOSUS, Lacep. 

Body much compressed. Spines between the dorsal fins. Dorsal, ven- 

tral, and anal rays filamentous. 

1. Argyreiosus vomer, Lacrp. 

Trregularly rhomboidal, compressed. Of a lustrous silvery color. Dorsal and ventral 

filaments blackish. One ray of the first dorsal elongated into a filament. The anterior rays 

of the second dorsal elongated, but not filamentous, 

D.1,4-4. 2dD. 1-22. P.17. V.1-5. A.2,1-18. C.17. Length, 3 inches. 

New York, Gulf of Mexico, Caribbean Sea, Cuy. 

Zeus vomer, Hehe Dory, Lin., Buocn, vi. p. 33, pl. 193, fig. 2 
a < « SHAW’ 8 Gen. Zodl., rv. p. 281, pl. 41. 

a Ee 2 se Silver- fish, Srrack’s Plates, xxxvu. fig. 3. 

Zeus rostratus, Rostrated Dory, Mircuit, Trans. Lit. and Phil. Soc. of N, Y., 1. p. 384, pl. 2, fig. 1. 

Argyreiosus yomer, Lacrp., rv. p. 569. 

Abacatuia, Argyreiosus vomer, Cuv. et VAL., rx. p. 177, pl. 255. 

Argyreiosus vomer, Rostrated Argyreiose, BSEAee Report, p. 124, pl. 75, fig, 233. 

2. Argyreiosus capillaris, Mrrcuiit. 

Form very similar to the preceding species. Of a beautiful silvery lustre, with several 

dark, almost black, transverse bands crossing the upper part of the sides; these bands dis- 

appear in the dead fish. The membranous rays of the first dorsal filamentous, the first ex- 

ceedingly elongated ; the anterior rays of the second dorsal also filamentous. 

D. 8, 1-22. P.17. V.1-5. A.2,1-18. C.17. Length, 4 inches. 

Massachusetts, Srorrer. New York, Mircurii, Dexay- 

Zeus capillaris, Hair-finned Dory, Mrrcut, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 333, pl. 2, fig. 2. 

Argyreiosus capillaris, Hair-finned Argyreiose, DEKAy’s Report, p. 125, pl. 27, fig. €2. 
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GENUS XVIII. VOMER, Cvv. 

Body much compressed. Profile nearly vertical. No filaments nor pro- 

longations of the fins. 

1. Vomer Brownii, Cuv. 

Compressed. Back carinate, horizontal, abruptly descending above the eye, and forming 

a concave profile. Of a lustrous silvery tint, passing into leaden on the back. Pectorals ol- 

ive-green, verging to dusky. The membrane of the second dorsal minutely punctated with 

black, tinged at its base with light yellow. The first dorsal composed of seven spines. 

Ventrals minute. 

D.7, 1-23. P.1-18. V.1-3. A.1-18. C.167. Length, 1 foot. 

Connecticut, Ayres. New York, Mircuiux, Cuv., Dexay. Gulf of Mexico and Ca- 

ribbean Sea, Cuv. 

Zeus setapinnis, Bristly Dory, Mrrcum1, Trans. Lit. and Phil. Soc, of N. Y., 1. p, 384, pl. 1, fig. 9. 

Vomer de Brown, Vomer Brownii, Cuv. et Van., mx. p. 159, pl. 256. 

Vomer Brownii, Blunt-nosed Shiner, Dexay’s Report, p. 127, pl. 25, fig. 78. 

GENUS XIX. SERIOLA, Cov. 

Lateral line with scales not larger than those on the rest of the body. First 

dorsal fin with a continuous membrane. No finlets. 

1. Seriola zonata, Mrircuiyu. 

Fusiform, subeompressed. Of a bluish green color, with five or six broad, vertical, dusky 

bands over the body and tail; an oblique band on each side ascending from the nose through 

the eye to the first dorsal, and forming a sort of crescent in front. Dorsal fins deep olive ; 

ventrals bright olive-green above ; anal olive-green, margined with white. 

D7, 1-34 PL19. V.6. A. 1-20. ‘C.153.” Length, 7.5. 

New York, Mircuriy, Dexay. 

Scomber zonatus, Banded Mackerel, Mircuitx, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 427, pl. 4, fig. 3. 
La Seriole 4 ceintures, Seriola zonata, Cuv. et Vat., rx. p. 213. 

Seriola zonata, Banded Seriole, Dexay’s Report, p. 128, pl. 9, fig, 26. 

Cuvier, in his ‘* Régne Animal,’’ considered this species synonymous with the Nomeus 

Mauritii; subsequently, however, in the ninth volume of his ‘‘ Histoire Naturelle des 

Poissons,’’ he made no reference to it in his genus Nomeus, but arranged it among the Se- 

riole. 
2. Seriola Boscii, Cuv. 

Silvery, with a brownish band upon the temples; faint strie on the opercles. The spines 

of the first dorsal fin very short and stout ; the second dorsal far anterior. 

D.7,1-31. P.(?). V.(2). A-2,1-20. C.(?). Length, 54 inches. 

57 
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South Carolina, Cov. 

La Sériole de Bosc, Seriola Boscii, Cuv. et Van., 1x. p. 209. 

Seriola Boscii, Dexay’s Report, p. 129. 

3. Seriola fasciata, Biocu. 

The back of a beautiful brown, with greenish metallic reflections. Sides beneath the lat- 

eral line a bright yellow. Sixteen narrow ribands in pairs over the body. A black trans- 

verse band from one eye to the other. Caudal yellowish ; its upper lobe tinged with green ; 

pectorals gray, tinged with green; ventrals green upon their superior face. 

D. 7, 1-30 or 31. P.(?). V.(?). A.2,1-200r21. C.(?)- Length, 64 inches. 

South Carolina, Cuv. 

La Sériole rubanée, Seriola fasciata, Cuv. et Vau., 1x. p, 211. 

Seriola fasciata, Dexay’s Report, p. 129. 

4. Seriola leiarchus, Cuv. 

Silvery, plumbeous on the back. Three black spots on the dorsal and two on the anal. 

The ventral rays are whitish, their connecting membrane is black. 

D.7,1-35. P.(?). V.(2). A.2,1-20. C.(?). Length, 9 inches. 

Delaware, Cuy. 

La Sériole 4 anus désarmé, Seriola leiarchus, Cuv. et Vau., rx. p. 213. 

Seriola leiarchus, DExay’s Report, p. 129. 

5. Seriola cosmopolita, Cuv. 

Body elevated and very much compressed. Silvery; back greenish, plumbeous, or violet- 

colored. A dark-colored spot upon the caudal fin near its base, and also a black spot at the 

origin of the pectoral fin, and another upon the edge of the operculum; the ventrals are 

very small. 

D. 7, 1-28: P. 18: Vel—=5: A012, b-2% C175 Length, 10 inches. 

New York, Gulf of Mexico, Caribbean Sea, Cuv. 

Called ‘‘ Pot-pot,’’ at St. Domingo. 

La Sériole cosmopolita, Seriola cosmopolita, Cuy. et Vau., rx. p. 219. 

Seriola cosmopolita, DEkay’s Report, p. 129. 

6. Seriola falcata, Cuv. 

Body elongated. Silvery, bluish upon the back. ‘The anterior portion of the second 

dorsal, and of the second anal fin, rises up into a point, and is, in the first of these fins, almost 

as high as the body. 

D.7, 1-31. P.(?). V.(?). A.2,1-21. C.(?). Length, 28 inches. 

Gulf of Mexico, Caribbean Sea, Cuv. 

Called ‘‘ El-mereal,’’ at Porto Rico. 

La Sériole & dorsale en faux, Seriola falcata, Cuy, et Vat-, 1x. p. 210, 
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GENUS XX. CORYPHAENA, Liv. 

Body compressed, elongated, covered by small scales ; head compressed, 

profile circular ; eyes low, approaching the angle of the mouth ; dorsal fin 

rising from the cranium, and stretching continuously to the tail, towards which 

it decreases in elevation. 

1. Coryphena globiceps, DexKay. 

Body compressed, elongated. Head prominent, rounded, and much compressed above. 

Length of the lobes of the caudal fin to the whole length as 1 to 4-8. According to the 

colored figure of this species in Dr. Dekay’s Report, it is of a bluish green color, with yel- 

low and reddish blotches. The dorsal, pectoral, and ventral fins are reddish brown. The 

caudal is green at its base, and blue at its extremities. 

D.63. P.21. V.7. A.29. C. 197. Length, 42 inches. 

New York, Mrrceuiut, Dexay. 

Coryphena hippuris, Common Coryphene, Mrrcuit, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 373. 

Coryphena globiceps, Bottle-headed Dolphin, Dexay?s Report, p. 132, pl. 10, fig. 29. 

2. Coryphena Sueurii, Cuv. 

The height of the anterior rays of the dorsal fin to its length as one to seven and a half. 

D.64. P.(?). V.(?). A-26. C.(?). Length, 3 feet. 

Coast of the United States, Cuv. 

La Coryphéne de Lesueur, Coryphena Sueurii, Cuv. et VAL., 1x. p. 302. 

3. Coryphena virgata, Cuv. 

Back blue or green, spotted with yellow ; the sides of the head and the abdomen white. 

The lower portion of the dorsal fin yellow, the upper blue ; all the other fins yellow. 

D. 44. P.(2?). V.(?). A.25. C.(?). Length, (?). 

Caribbean Sea, Cuy. 

La Coryphéne rayée, Coryphena virgata, Cuv. et VAL., 1x. p. 308. 

4, Coryphena dorado, Cuv. 

Much more elongated than the C. Sueurii. Spotted with black. The longest rays of the 

dorsal nearly equal to one sixth the length of the fin. The oblong scales are larger than 

those of any other Coryphene. 

D.60or61. P.(2). V.(2?). A.27. C.(?). Length, 3 feet, 8 inches. 

Caribbean Sea, Cuy. 

La Coryphéne dorade, Corypheena dorado, Cuv. et Vat., 1x. p. 303. 
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5. Coryphena dolfyn, Cuv. 

The crest is lower, the rays of the dorsal fin are more slender, the ventrals are narrower 

and shorter, and the scales are smaller, than inthe C.dorado. Green above, beneath yellow, 

sprinkled over the entire surface with blue spots ; dorsal fin blue, anal yellow. 

D.59. P. (2). V.(?). A.27. C. (2). Length, 3 feet, 3 inches, 

Caribbean Sea, Cuv. 

La Coryphéne dauphin, Coryphana dolfyn, Cuv. et Vau., 1x. p, 305. 

GENUS XXI. TEMNODON, Cvv. 

Has the tail unarmed, the little fins or the detached spines before the anal, 

as in Seriola; the first dorsal is fragile and low, the second and the anal 

are covered with small scales; but the principal character consists in a row 

of separated, pointed, and cutting teeth at each jaw ; behind the upper ones 

is a row of smaller teeth, and there are some fine as velvet on the vomer, 

palate, and tongue. ‘The operculum terminates in two points, and there are 

seven rays to the gills. 

' 1. Temnodon saltator, Cuv. 

Body oblong, subcylindrical, compressed. All the upper part of the body of a bluish 

color ; lower part of the sides, as well as of the abdomen, whitish. Pectorals, second dor- 

sal, and caudal fins, greenish brown. Ventral and anal fins white, tinged with blue. 

D.7-26. P.17. V.6. A.28. C.19. Length, 18 inches. 

Massachusetts, Srorer. Connecticut, Ayres, Linstey. New York, Mircurun, De- 

Kay. South Carolina, Lin., Cuv. 

Saltatrix, Skipjack, Green-fish, Liv., Carzsny’s Hist. Carol., m. pl. 14. 

Gasterosteus saltatrix, Skipping Stickleback, Suaw’s Gen. Zool., 1v. p. 609. 

Scomber plumbeus, Horse Mackerel, Mircuiit, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 424, pl. 4, fig. 1. 
Le Temnodon sauteur, Temnodon saltator, Cuy. et Van., 1x. p. 225, pl. 260. 

Temnodon saltator, Blue-fish, Srorrer’s Report, p. 57. 

Ke af a Dexay’s Report, p. 130, pl. 26, fig. 81. 

GENUS XXII. LAMPUGUS, Cuv. 

Head oblong ; central crest of the forehead much lower than in the Cory- 

phena ; dorsal fin equal, and low throughout its whole extent. 

1. Lampugus punctulatus, Cuv. 

Sea-green above the lateral line; silvery on the sides, with metallic reflections on the 

opercles. Dark reddish-brown stripes across the head; a series of distant rounded spots 
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along the base of the dorsal fin ; a few scattering ones on the back part of the head, and 

confused series of similar spots on the sides below the lateral line. Dorsal, pectorals, and 

ventrals, brown ; anal and caudal light colored. The last ten or twelve rays of the dorsal 

somewhat elevated. 

D.53. P.20. V.5. A.25. C.183. Length, 2 feet. 

New York, Dexay. 

Le Lampuge ponctué, Lampugus punctulatus, Cuv. et Va., rx. p. 327. 
Lampugus punctulatus, Spotted Lampugus, Dexay’s Report, p. 134, pl. 11, fig. S1. 

GENUS XXIII. PTERACLIS, Gronov. 

Head and teeth as in the Coryphena, but the scales are larger ; the ventrals 

are very small, and placed upon the throat ; the dorsal and anal fins are very 

much extended, and as high as the fish itself. 

1. Pteraclis Carolinus, Cuv. 

Silvery, with bluish reflections. The fourth dorsal ray longest. 

D. 52. P. (?). V.(?). A. 44. C.(?). Length, 4 inches. 

South Carolina, Cuv. 

Le Pteraclis de la Caroline, Pteraclis Carolinus, Cuv. et Van, 1x. p. 368. 
Pteraclis Carolinus, DEkay’s Report, p. 133. 

GENUS XXIV. RHOMBUS, Lacepr. 

Head and body compressed. Body covered with minute scales. Extrem- 

ity of the pelvis forming, anterior to the anus, a small, pointed, and cutting 

blade, which resembles a vestige of the ventral fins. A horizontal, partially 

concealed spine before the dorsal and anal fins. 

1. Rhombus longipinnis, Mrrenrut. 

Form elevated, oval, and compressed. Silvery, with tints of blue, green, and iridescent ; 

dusky on the head, and with inky patches on the belly towards the tail, which, in certain 

lights, appear beautifully red and purple; back bluish, with occasional clouds. Anterior 

rays of the dorsal and anal fins more than half the length of their respective bases. 

D. 3-44. P.23. A.4-43. C. 193. Length, 7 inches. 

New York, Mircuixrz, Dexay. South Carolina, Lrn., Cuv. 

Chetodon alepidotus, Lry., Syst. Nat. 

ce Wy Ssaw’s Gen. Zodl., rv. p. 370. 

Stromateus longipinnis, Harvest-fish, Mircam, Trans. Lit. and Phil. Soc. of N. Y., 1. p- 366, 

Le Rhombe 4 lonzues nageoires, Rhombus longipinnis, Cuy. et Vat., 1x. p. 401, pl. 274. 

Rhombus longipinnis, Long-finned Harvest-fish, Drxay’s Report, p. 136, pl. 75, fig. 239. 
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2. Rhombus triacanthus, Pecx. 

Body ovate, very much compressed, particularly at the abdomen ; more elongated than the 

preceding ; its anterior dorsal and anal rays slightly elevated. Ofa leaden color upon the back, 

lighter on the sides, silvery upon the abdomen. Cheeks, intermaxillaries, chin, base of pec- 

torals, and base of caudal fin, together with more or less of the abdomen, sprinkled with very 

minute black dots. Opercles cupreous. Besides the lateral line are two others, one above 

and the other beneath the lateral, which curve backwards with the body and terminate at the 

fleshy portion of the tail. Twenty or thirty small circular black punctures, the orifices 

of numerous ducts, on each side of the base of the dorsal fin. 

D.45. P.21. A.43. C.20. Length, 10 inches. 

New Hampshire, Pecx. Massachusetts, Srorer. Connecticut, Ayres, Linsiey. 

New York, Mircnrux, Cuy., Decay. 

Stromateus triacanthus, Peck, Mem. Amer. Acad., mu. p. 48, pl. 2, fig. 2. 

Stromateus cryptosus, Cryptous Broad Shiner, Mireur, Trans. Lit, and Phil. Soc. of N. Y., 1. p. 365, 

pl. 1, fig. 111. 

Peprilus cryptosus, Cuv., Grirrita’s Cuv., x. p. 203. 

Le Rhombe a fossettes, Rhombus cryptosus, Cuv. et Van., rx. p. 403. 

Peprilus triacanthus, Three-spined Peprilus, Storer’s Report, p. 60. 
Rhombus triacanthus, Short-finned Harvest-fish, DExay’s Report, p. 137, pl. 75, fig. 80. 

If all the species of this genus have the ¢hree spines which are so well marked in this spe- 

cies, it may be thought necessary to change Peck’s specific name, which now has the pri- 

ority ; in which case Mitchill’s specific name will be very appropriately substituted. 

GENUS XXV. LAMPRIS, Rerzivs. 

Body oval, greatly compressed, scales small ; a single elevated and elon- 

gated dorsal fin, which has but one small spine at the base of its anterior edge ; 

there are ten very long rays to each ventral ; the lobes of their caudal are also 

very long, but all these prolongations become worn away with age. Sides of 

the tail carinated ; teeth wanting ; branchiostegous rays, seven. 

1. Lampris guttatus, Rerzius. 

The upper part of the back and sides are of a rich green, reflecting both purple and gold 

in different lights, passing into yellowish green below; above and beneath the lateral line 

are various round yellowish-white spots, from which the fish received the name of Luna; 

the irides are scarlet ; all the fins are bright vermilion. 

D.2-52. P.28. V.1-9. A.1-25. C.30. Length, 4 to 5 feet. 

Newfoundland, Pennanv. 
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Zeus Luna, GMEL., 1.1n., Syst. Nat., p. 1225. 
Zeus opah, Penn., Brit. Zodl. 

ke ** Opah Dory, Saaw’s Gen, Zoél., 1v. p. 287, pl. 42. 
Zeus imperialis, Suaw, Nat. Miscellany, pl. 140. 

Lampris Luna, Opah, or King-fish, Jenyns’s Brit. Vert., p. 369. 

Lampris guttata, Rerz., Grirrirw’s Cuv., x. p. 200, pl. 58, fig. 2. 

Le Lampris tacheté (Lampris guttatus, Rerz.), Cuv. et Vat., x. p. 39, pl. 292, 
Lampris guttatus, Ricu., Fauna Boreal. Americ., 111. p. 83. 

Ke Us Wiutson, Encyclop. Brit., Art. Ichth., p. 189, pl. 303, fig, 6. 

re Ms Yarretw’s Brit. Fishes (2d edit.), 1. p. 194, fig. 

GENUS XXVI. ELACATE, Cvv. 

Head depressed. No carina on the sides of the tail. No finlets. No free 

spines before the anal. Ventral fin thoracic. 

1. Elacate Atlantica, Cuv. 

General form of an Echineis. Black above; lighter on the sides. Beneath the lateral 
line, a slate-colored longitudinal band extends from the pectoral fin to the tail. Beneath 
silvery white. ight triangular spines anterior to the dorsal fin. Dorsal long, triangular 
anteriorly, situated midway between the base of the pectoral and the origin of the anal fin. 
Pectorals long, falciform. Caudal deeply lunate, its upper lobe longest, and its rays project- 
ing beyond the membrane. 

D. 8-34. P.20. V.1-5. A.23. C.21. Length, 32 inches. 

Massachusetts, South Carolina, Dexay. New York, Mircutuu. 

Scomber niger, Black Mackerel, Brocu, Saaw’s Gen. Zodl., rv. p. 593. 
Centronotus spinosus, Crab-eater, Mircuicx, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 490, pl. 3, fig. 9. 
L’Ecate d’Amérique, Elacate Atlantica, Cuv. et Vau., viit. p. 334. 

Elacate Atlantica, Northern Crab eater, Dexay’s Report, p. 118, pl. 25, fig. 77. 

FAMILY VIII. TEUTHIDE. 

Body compressed, ovate, oblong. Mouth small, not protractile. Teeth 
often dentated, and disposed in a single row in both jaws. Palate and tongue 
smooth. A single dorsal, usually long. 

GENUS I. ACANTHURUS, Brocu. 

Teeth cutting and serrated. A movable spine on the side of the tail. 
Head deep, compressed. Eyes placed high up onthe head. The skin thick, 

and usually covered with small scales. 

1. Acanthurus phlebotomus, Cuyv. 

Deep brown. Pectorals partly yellow. Opercles deeply striated ; the scapular bone also 
striated. Tail nearly even. 
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D.9-24, P.15. V.1-5. A. 3-23. C.16. Length, 7 to 12 inches. 

New York, Gulf of Mexico, Caribbean Sea, Cuv. 

Barbero, Parra, p. 45, pl. 21, fig. 2. 
L’Acanthure saigneur, Acanthurus phlebotomus, Cuv. et VAL, x. p. 176, pl. 287. 
Acanthurus phlebotomus, Surgeon, DeKay’s Report, p. 139, pl. 73, fig. 234. 

2. Acanthurus cceruleus, Biocu. 

Of a bright blue color. Dorsal and anal rayed alternately with light and dark blue. 

D.9-27. P.150rl2, V.1-5. A.3-25. C.16. Length, 4 to 8 inches. 

South Carolina, Florida, Carzssy. Caribbean Sea, Cuy. 

Turdus rhomboidalis, Tang, Carrspy’s Hist. Carol,, 11. pl. 10, fig. 1. 

se a ««  Browne’s Jamaica, p. 454. 
L’Acanthure bleu (Acanthurus ceruleus, Bu.), Cuv. et Vau., x. p. 179. 
Acanthurus ceruleus, Dexay’s Report, p. 140. 

3. Acanthurus chirurgus, Biocn. 

Brown, tinged with yellow. Vertical blackish lines upon the flanks, which do not reach 

either the back or the belly ; in some specimens, where they are most marked, twelve or 

thirteen exist, which commence back of the ear and terminate in front of the spines anterior 

to the tail ; in some specimens these bands do not exist. Ventrals blackish, pectorals yel- 

lowish ; very fine, blackish, radiating lines upon the dorsal. 

D. 9-23. “P.15. V.1-5. A.3-22. C.16. Length, 10 or 11 inches. 

Caribbean Sea, Cuv. 

Chetodon chirurgus, Bocn, vi. p. 74, pl. 208. 
Acanthurus chirurgus, Lancet Acanthurus, Saaw’s Gen. Zodl., 1v. p. 379, pl. 52. 

L’Acanthure chirurgien (Acanthurus chirurgus, Bu., Scun.), Cuv. et VAL., x. p. 163. 

FAMILY IX. TANIDA. 

Very similar to the Scombride. They often have the elongated dorsal fin, 

as well as the anal when it exists, united to the caudal. The articulated rays 

are generally simple. The ventrals are frequently a single ray, or less than 

five ; the position of these fins beneath the throat causes them to resemble the 

Blennius. 

GENUS I. STYLEPHORUS, Suaw. 

Body very long, compressed. Snout lengthened, directed upwards, retrac- 

tile towards the head by means of a membrane. Mouth without teeth. Eyes 

pedunculated, standing on a short, thick cylinder. Branchie, three pairs 

beneath the throat. Pectorals small ; dorsal nearly as long as the back. 
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1. Stylephorus chordatus, Suaw. 

Body elongated, compressed, destitute of scales, of a silvery or pearly color. The caudal 

fin, looking like a second dorsal, is composed of six rays, the first five of which are short ; 

the sixth forms a hair-like cord, concave upon its sides, rounded above and beneath, which is 

more than twice the length of the body. 

D.(?). P.(?)- V.(?). A.(?). C.(?). Length, 10 to 11 inches, exclusive of tail. 

Caribbean Sea, Suaw. 

Stylephorus chordatus, SHaw, Lin. Trans., 1. p. 90, pl. 6. 

“J BS ae Nat. Miscellany, vit. pl. 274. 

OS o Chordated Stylephorus, SHaw’s Gen. Zool., rv. p. 87, pl. 11. 
On U3 Biarnvitte, Journ. de Physique, txxxxvu. p. 60, pl. 1, fig. 1. 

us « GrirFitH’s Cov., X. p. 211. 

Stylephore 4 corde, Stylephorus chordatus, Cuv. et VAL., x. p. 331. 

FAMILY X. ATHERINID. 

Mouth protractile ; no notch on the upper jaw, nor tubercle on the lower. 

Suborbital not dentated. A broad silvery band on the side. Very small 

crowded teeth on the pharyngeals. The first branchial arch with long pecti- 

nations. ‘Two dorsal fins, most commonly distant. Ventrals behind the pec- 

torals. 

GENUS I. ATHERINA, Liv. 

Body elongated. Two dorsals widely separated ; ventrals further back than 
the pectorals ; the mouth highly protractile, and furnished with very minute 

teeth. A broad silvery band along each flank on all the known species. 

1. Atherina menidia, Lin. 

Light colored, the black points in the edge of the scales very small. Height one seventh 
of its length ; its head is three tenths its whole length. Dorsals distant; the second dor- 

sal nearly over the middle of the anal. One of the most elongated of the genus. 
D.5,1-9. P. 15. V.1-5. A.1-25. C.19. Length, 5 inches. 

New York, Cuy. South Carolina, Lin., Dexay. 

Called ‘‘ Silver-fish,”’ in Carolina. 

Atherina menidia, Lin., Syst. Nat. (12th edit.), p. 519, 
Atherina viridescens, Green-striped Silver-side, Mircuit, Trans. Lit. et Phil. Soc. of N. Y., 1. p. 447. 
L’Athérine menidie (Atherina menidia, Lrv.), Cuv. et VAL., x. p. 462. 

Atherina menidia, Slender Silver-side, Dexay’s Report, p. 142, pl. 74, fig. 226. 
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2. Atherina notata, MircuiLy. 

Of a greenish brown color. Black points at the base of the anal rays. Dorsals contigu- 

ous, the second coterminal with the anal ; height one sixth its length; length of head one 

fifth its whole length. 

D.5-9. P.14. V.1-5. A.25. C.17. Length, 3 to 5 inches. 

Massachusetts, Srorrer. Connecticut, Ayres, Linstey. New York, Mrrcuixt, 

Cuv., Dexay. South Carolina, Cuv. 

Atherina notata, Small Silver-side, Mrrcum, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 446, pl. 4, fig. 6. 
L’Athérine de Bosc (Atherina Boscii, Cuv., Atherina notata, Mircu.), Cuv, et VaL., x. p. 465. 
Atherina Boscii, Small Silver-side, Srorer’s Report, p. 62. 

Atherina notata, Dotted Silver-side, Dexay’s Report, p. 141, pl. 28, fig. 88. 

8. Atherina Carolina, Cuv. 

Snout pointed. Height to its total length as one to six and three quarters. 

D.8,1-12. P.15. V.1-5. A.1-150r16. C.17. Length, 4 inches. 

South Carolina, Cuv. , 

Le Roséré de la Caroline, Atherina Carolina, Cuv. et VaL., x. p. 445. 
Atherina Carolina, DEkay’s Report, p. 143. 

4. Atherina Martinica, Cuv. 

Elongated ; head small and slightly pointed. Scales large, with their edges crenulated. 

Eighteen or nineteen soft rays to the anal. 

D.6,1-7. P.15. V.1-5. A.1-180r19. C.17. Length, 4 inches. 

Caribbean Sea, Cuv. 

L’Athérine de la Martinique, Atherina Martinica, Cuv. et Vat., x. p. 459. 

5. Atherina Humboldtiana, Cuv. 

Similar in form to the Perch, but the snout is more pointed and more depressed. The 

lower jaw the longer. Greenish, with silvery reflections upon the back, and a broad silvery 

ray upon each side. Caudal edged with blackish. Its greatest height one fifth of its entire 

length ; the length of the head one fourth the length of the body. 

D.5,1-10. P.14. V.1-5. A.1-19. C.17. Length, 11 inches. 

Mexico, Cuv. 

L’Athérine de Humboldt, Atherina Humboldtiana, Cuv. et VAL., x. p. 479, pl. 306. 

6. Atherina vomerina, Cuv. 

Very similar to the above ; but it has small asperities upon the vomer, which are readily 

distinguished by the finger, and an additional soft ray to the dorsal and anal fins. 

D.5,1-11. P.(?). V.(?). A.1-20. C.(?). Length, 8 inches. 

Mexico, Cuv. 

L’Athérine vomérine, Atherina yomerina, Cuy. et Vat., x. p. 481. 
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FAMILY XI. MUGILIDE. 

The body is almost cylindrical, covered with large scales, and furnished 

with two distinct dorsal fins, the first of which has only four spinous rays. 

The ventrals are attached somewhat behind the pectorals. The gills have six 

rays. The head is rather depressed, also covered with large scales or poly- 

gonal plates. The muzzle is very short. The teeth are very fine, sometimes 

scarcely perceptible. 

GENUS I. MUGIL, Lin. 

Ventrals placed a short distance behind the pectorals. The first dorsal 

with four spinous rays. The middle of the under jaw tuberculated within, and 

a corresponding cavity in the upper jaw. Teeth very small. 

1. Mugil albula, Lin. 

General hue whitish. Caudal witha blackish border. Lips finely pectinated. 

D.4-18. P.15. V.1-5. A.1-7. C.15. Length, 9 inches. 

Connecticut, Livsury. New York, Mrrcuiix, Cuy., Dexay. Virginia, Scuorrrr. 

South Carolina, Lin., Caressy, Scuorprr. 

Albula Bahamensis, Mullet, Catespy’s Hist. Carol., 1. p. 6, pl. 5. 

Mugil albula, Lry., Syst. Nat. (12th edit.), p. 520. 

€ «American Mullet, SHaw’s Gen. Zodl., v. p. 137. 

Oe «New York Mullet, Mrrcumx, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 447. 
Le Muge blanquette (Mugil albula, Lin.), Cuv. et Vau., x1. p. 94. 

Mugil albula, White Mullet, Dexay’s Report, p. 146. 

2. Mugil lineatus, Mircuiiu. 

Lower jaw equalling or exceeding the upper in length. Ten or twelve dark longitudinal 

stripes. Dorsal outline convex. 

D.4-8. P.16. V.1-5. A.3-8. C. 123. Length, 6 to 8 inches. 

Connecticut, Livsury. New York, Cuv., Dexay. 

Le Muge rayé (Mugil lineatus, Mircu.), Cuv. et Vat., x1. p. 96. 

Mugil lineatus, Striped Mullet, Dexay’s Report, p. 144, pl. 15, fig. 42. 

3. Mugil petrosus, Cuv. 

The second dorsal and anal covered with scales. No spot at the base of the pectorals. 

The edge of the caudal fin blackish. 

D. (?). P.(?). V.(?). A. (?). C. (2). Length, 6 to 7 inches. 
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New York, Gulf of Mexico, Cuv. 

Le Muze des Roches, Mugil petrosus, Cuv. et Vat., x1. p. 89, 

Muzgil petrosus, Rock Mullet, Dexay’s Report, p. 147. 

4. Mugil Plumieri, Cuv. 

The edges of the scales golden yellow ; a blackish-blue spot at the base of the pectorals, 

and asmall spot of the same color on every scale. The second dorsal and anal without 

scales. Height of the body to its length as one to four and a half, nearly. Scales small. 

Di@). BiG). Ve) ALG). “C.(@)s Leogth; \(2)- 

New York, Caribbean Sea, Cuy. 

Le Muge de Plumier, Mugil Plumieri, Cuv. et Vat., x1. p. 90. 

Mugil Plumieri, Spotted Mullet, DExay’s Report, p. 147. 

5. Mugil liza, Cuv. 

Of a silvery gray, tinted with golden. Head one fifth its length ; height, at middle, equal 

to one sixth its length. Thirty-five scales upon the side in a longitudinal series. The skin 

around the eye naked for some extent. 

D.4,1-8. P.14. V.1-5. A.3-8. C. 14. Length, 24 feet. 

Caribbean Sea, Cuv. 

Le Muge liza, Mugil liza, Cuv. et Vat., x1. p. 83. 

6. Mugil curema, Cuy. 

Silvery, slightly gilded. Caudal edged with blackish. Second dorsal and anal covered 

with scales. The angle of the suborbitars truncated and denticulated. 

D.4,1-9. P.(?). V.(?). A.3-9. C. (?). Length, 9 to 10 inches. 

Caribbean Sea, Cuv. 

Le Muge curema, Mugil curema, Cuv. et Vat., x1. p. 87. 

GENUS II. DAJAUS, Cov. 

The cleft of the mouth longitudinal. Velvety teeth upon the palatines and 

vomer. 

1. Dajaus monticola, Bancrort. 

Greenish gray, slightly gilded and silvery upon the belly, according to M. Ricord- The 

figure inserted in Griffith’s Cuvier, drawn by Dr. Bancroft, is reddish brown upon the back, 

gilded upon the side, white beneath ; opercles and fins yellowish. Length of the head equal 

to the height of the body. About forty scales upon the side in a longitudinal series. 

D.4,1-8. P.14. V.1-5. A.3-9. C.17. Length, 4 to 8 inches. 
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Caribbean Sea, Cuv. 

Called ‘* El dajao,’’ at Porto Rico. 

Mugil monticola, Bancrort, Grirritu’s Cuv., x. p. 367, pl. 36. 
Dejao des Montagnes, Dajaus monticola, Cuv. et Vau., x1. p. 164, pl. 316. 

FAMILY XII. GOBIDA. 

Body more or less elongated. Scales small, or entirely wanting. The 

spines of the dorsal fin slender and flexible. Branchial aperture small. 

Ventrals, when present, placed in advance of the pectorals. Many viviparous. 

GENUS I. BLENNIUS, Cov. 

Head rounded and blunt ; body smooth, unctuous, compressed ; a single 

elongated dorsal fin ; ventral fins placed before the pectorals, and containing 

generally but two rays, united at their base ; teeth slender, in a single row. 

1. Blennius fucorum, Cov. 

Greenish brown, with brown spots above the lateral line. Bifid cirrhi over the eyes, as 

long as the head. 

D.11-17. P.14. V.3. A.18. C.14. Length, 2 inches. 

Coast of New York, Dexay. 

Le Blennie des fucus, Blennius fucorum, Cuv. et VAt., x1. p. 263, pl. 324. 

Blennius fucorum, Sea-weed Blenny, DEKAy’s Report, p. 149, pl. 22, fig. 66. 

2. Blennius geminatus, Woop. 

Head with a three-rayed cirrhus over each eye ; body with several pairs of brownish spots 

on the sides, above which are confluent marks on the back, extending a little way upon the 

dorsal fin. Dorsal fin with an irregular blackish spot anteriorly. 

D.27. P.13. V.2. A.17. C. 143. Length, 2% inches. 

South Carolina, Woop. 

Blennius geminatus, Woop, Journ. Acad. Nat. Sc., rv. p. 278. 
Le Blennie geminé (Blennius geminatus, Woop), Cuv. et VaL., x1. p. 265. 
Blennius geminatus, DeKay’s Report, p. 149. 

3. Blennius punctatus, Woop. 

A bifurcated cirrhus over each eye ; dorsal fin with an irregular blackish spot between the 

first and third rays ; body thickly covered with small blackish spots, which are confluent on 

the sides ; caudal fin with five obscure brownish bands. 
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D.27. P.14. V.3. A. 18. C.11}. Length, 3 inches. 

South Carolina, Woop. 

Blennius punctatus, Woop, Journ. Acad. Nat. Sc., rv. p. 279. 

Le Blennie tacéhté (Blennius punctatus, Woop), Cuv. et VaL., x1. p. 267. 

Blennius punctatus, Dexay’s Report, p. 149. 

GENUS II. PHOLIS, Fremine. 

Neither cirrhi nor fleshy crests upon the orbits. 

1. Pholis subbifurcatus, SToRER. 

Dorsal fin extending to the tail; filaments upon the nostrils; three dark-colored bands 

passing from the eyes ; lateral line subbifurcated. 

D. 43. P.13. V.3. A.30. C.14. Length, 5 inches, 5 lines. 

Massachusetts, STrorER. 

Pholis subbifurcatus, Subbifurcated Pholis, StorEr’s Report, p. 63. 

ae oe Radiated Shanny, Dekay’s Report, p. 150. 

2, Pholis Carolinus, Cuv. 

Greenish, with four or five irregular clouded spots along the back. Brown points irregu- 

larly scattered upon the fins. Sixteen teeth in the upper, fourteen in the lower jaw, with 

stout canines. 

D. 12-18. P.(2). V.(?). A. 18. C.(?). Length, 4 inches. 

South Carolina, Cuv. 

Le Pholis Carolin, Pholis Carolinus, Cuv. et VAL., x1. p. 276. 

Pholis Carolinus, Dexay’s Report, p. 151. 

GENUS III. CHASMODES, Cvyv. 

The branchial aperture open only above the pectoral fin. Mouth deeply 

cleft, with teeth only on the anterior part of the jaws ; these are firm, regular, 

and in a single row. 

1. Chasmodes Bosquianus, Cuv. 

With six clouded vertical bands. Dorsal united with the caudal. 

the eye. 

D.29. P.14. V.2. A.19. C.15. Length, 3 inches. 

Chesapeake Bay, Mircurin. New York, Cuv., Dexay. South Carolina, Lesvevr. 

Blennius Bosquianus, Lacer., SHaw’s Gen. Zool., rv. p. 178. 

Blennius Pholis, Smooth Blenny, Mrrcnitt, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 374. 

Blennius Hentz, Lesveur, Journ. Acad. Nat. Sc., Iv. p. 363. 
Le Chasmodes Bosquien (Chasmodes Bosquianus, Cuv.), Cuv. et VAL., x1. p. 295, pl. 327. 

Chasmodes Bosquianus, Six-banded Chasmodes, Dekay’s Report, p. 151, pl. 24, fig. 73. 

A minute filament over 
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2. Chasmodes novemlineatus, Woop. 

Body with nine whitish longitudinal bands ; dorsal fin with an irregular blackish spot 

between the first and second rays ; remainder of the fin clouded with dusky brown. 

D. 30. P.13. V.2. A.20. C. 123. Length, 34 inches. 

South Carolina, Woop. 

Pholis novemlineatus, Woop, Journ. Acad. Nat.Sc., rv. p. 280. 

Le Chasmodes & neuf raies, Chasmodes novemlineatus, Cuv. et VAL., x1. p. 299. 

Chasmodes novemlineatus, Dekay’s Report, p.152. 

3. Chasmodes quadrifasciatus, Woop. 

Body with four distinct brownish bands, and an interrupted obscure broad band on the 

neck ; belly with four yellowish spots over the anal fin; ventral fin fasciate with brown 

Dorsal fin not joining the tail. 

D. 27. P.11. V.2. A.15. C.9. Length, 24 inches. 

Maryland (?), Woop. 

Pholis quadrifasciatus, Woop, Journ. Acad. Nat..Sc., rv. p. 282, pl. 17, fig. 1. 

Le Chasmodes & quatre bandes, Chasmodes quadrifasciatus, Cuv. et VAL., XI. p. 298. 

Chasmodes quadrifasciatus, Dexay’s Report, p. 152. 

GENUS IV. SALARIAS, Cuv. 

Species whose teeth, forming a single range and placed close to each other, 

are compressed laterally, hooked at the end, exceedingly slender, and very 

numerous. They move, in the living subject, like the keys of a harp- 

sichord. Their head, strongly compressed above, is very broad below; 

their lips are thick and fleshy ; their profile is completely vertical, and their 

spirally ‘convoluted intestines are longer and thinner than in the common 

Blenny. 
1. Salarias Atlanticus, Cuv. 

Chocolate-brown, lighter towards the abdomen ; caudal blackish in its middle, yellowish 

upon its upper and lower edge. A black spot back of the eye. Head one fifth the whole 

length. A simple and very slender tentacle upon the eyebrow, the height of the eye. 

D. 11-21. P.15. V.2. A.24. C.11. Length, 34 inches. 

Caribbean Sea, Cuv. 

Le Salarias de l’Atlantique, Salarias Atlanticus, Cuv. et Vat., x1. p. 321. 

2. Salarias periophthalmus, Cuv. 

Olive-green above, with small red points ; abdomen whitish ; dorsal dotted with red, vio- 

let at its base, and having six blackish spots upon its anterior portion ; the caudal is orange 
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towards its extremity. Head compressed, a little longer than high. A simple, slender ten- 

tacle upon the eyebrow, half the height of the head; and a small one, with five divisions, 

at the nostril. 

D. 12-20. P.13. V.2. A.21. C.11. Length, 4 to 7 inches, 

Caribbean Sea, Cuv. 

Le Salarias periophthalme (Salarias periophthalmus, Cuy.), Cuv. et VaL., x1. p. 311. 

GENUS V. CLINUS, Cvv. 

Short, pointed teeth, scattered in several ranges, the first of which is the Pp ? § 

largest. Their muzzle is less obtuse, their stomach wider, and their intes- 

tines shorter than in the Salarias. 

1. Clinus gobio, Cuv. 

Russet-gray, with traces of clouded brownish bands; one dark-brown band at the base of 

the tail. Head large ; diameter of eyes equal to two fifths the length of the head. Pre- 

opercle and opercle rounded. ‘Twenty-six equal teeth in the upper jaw, extending to the 

angle ; sixteen in the lower jaw, occupying half of the length of the jaw on each side, the 

two last stouter and more hooked. 

D. 18-9. P.14. V.2. A.2-17 C.15. Length, 2 inches. 

Caribbean Sea, Cuv. 

Le Clinus chabot, Clinus gobio, Cuv. et Vat., x1. p. 395. 

GENUS VI. GUNNELLUS, Fremine. 

Body elongated, much compressed. Head oblong. Mouth small. Teeth 

velvet-like, or in cards. Dorsal rays spinous throughout. Ventrals exces- 

sively small, and reduced often to a single spine. 

1. Gunnellus vulgaris, FLemine. 

Deep olive, with a row of dark ocellated spots, varying in number, but generally from ten 

to twelve, along the line of the back, extending partly on to the dorsal fin; belly whitish ; 

pectorals yellow. Dorsal united to the caudal. Ventrals mere spines. 

D.76 or 77. P.llor12. V.1-1. A.2-40. C.15. Length, 4 to 12 inches. 

Greenland, Faxsricius. 

EEE gunnellus, Lin., Syst. Nat., 1. p. 443. 

9 Fasricius, Fauna Groenlandica, p. 149. 

ES - Brocn, 11. p. 162, pl. 171, fig. 1. 
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Blennius gunnellus, Spotted Blenny, PENNANT’s Brit. Zool., 111. p. 282, pl. 60. 

re ce Gunnel Blenny, SHaw’s Gen. Zo@l., rv. p. 179. 

se sf Spotted Gunnel, Jenyns’s Brit. Vert., p. 383. 
Gunnellus vulgaris, Frem., Brit. An., p. 207, sp. 124. 
Murenoides guttata, Spotted Gunnel or Butter-fish, Lacrr., YARRELL’s Brit. Fishes (Ist edit.), 1. p. 239, 

fig. ; (2d edit.), 1. p. 269. 
Le Gonnelle vulgaire (Gunnellus vulgaris, Cuv., Blennius gunnellus, Lin.), Cuy. et Vat, x1, p. 419. 

2. Gunnellus punctatus, Fas. 

Tawny; the head dotted with white; the throat, pectorals, and caudal striped with 

the same; about seven brown streaks on the cheeks; five black spots, joined to as many 

white ones, on the dorsal, and about twelve less conspicuous black spots on the anal. The 

dorsal and anal fins are continued to the caudal, the former being joined to it by a membrane, 

but the anal is distinct. 

D.50. P.17. V.4. A.38 C.18. Length, 6 inches. 

Greenland, Fasricivus. 

Called ‘‘ Akulliakitsoc,’”’ by the Greenlanders. 

Blennius punctatus, Fan., Fauna Groenlandica, p. 153. 
Blennius (Clinus) punctatus, Faz., Akooliakeetsok, RicH., Fauna Boreal. Americ., m1. p. 88. 

Le Gonnelle ponctué, Gunnellus punctatus, Cuv. et VaL., x1. p. 428. 

3. Gunnellus Fabricii, Cuv. 

Back and sides palish, marked irregularly with brown spotted circles. Head and pectorals 

yellowish ; belly white, with a yellowish tint behind the anus. The even dorsal occupies 

the entire back, but is distinct from the obovate caudal. Ventrals with three rays, the lower 

of which is longest ; the upper ray scarcely perceptible. 

DaGs= Pylas Vice) A 41 C185) Length, Itoot. 

Greenland, Fasricrvs. 

Called ‘* Teyarnak,’’ by the Greenlanders. 

Blennius lumpenus, Fas., Fauna Groenlandica, p. 151. 

Blennius (Clinus) lumpenus, Lumper, Fan., Ricu., Fauna Boreal. Americ., 111. p. 90. 

Le Gonnelle de Fabricius, Gunnellus Fabricii, Cuv. et Vau-, x1. p. 431. 

4. Gunnellus anguillaris, PaLuas. 

Olive-yellow, lighter beneath, with five longitudinal, parallel, interrupted brown bands, al- 

ternately darker and paler; base of the caudal black; caudal fawn-colored, crossed with 

brown lines; dorsal yellowish brown; anal yellowish; ventrals four-rayed, the external 

longest. 

D. 67to 70. P.14. V.1-3. A.45-50. C.14. Length, 14 foot. 

Northwest Coast of America, east of the Aleutian Islands, Cuv. 

Called ‘‘ Kanaise,’’ at Kamtschatka. 

Le Gonnelle anguillaire (Blennius anguillaris, PALLAs, Gunnellus anguillaris, Cuv.), Cuv. et VAL., x1, p. 434. 

59 
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5. Gunnellus dolichogaster, Patuas. 

Olive-brown, clouded with greenish and yellowish. Green spots above the lateral line, 

and a yellow band along the lower edge of the belly. The dorsal and anal fins are brown, 

with pale vertical bands. The caudal and pectorals are tinged with yellowish. The lower 

jaw is the longer. The anus is situated before the middle of the body, but the ovaries are 

extended far behind it. The ventrals are two small bony tubercles projecting through the 

skin. 

D.93. P.14. A.2-50. C.30. Length, 1 foot. 

Northwest Coast, Cuv. 

Le Gonnelle & long ventre (Gunnellus dolichogaster, Cuv., Blennius dolichogaster, Pattas), Cuv. et VAL., 

x1, p. 436. 

6. Gunnellus Groenlandicus, ReiNnHARpT. 

Yellowish gray, marbled with brown upon the back, with a dozen yellowish points above 

the lateral line between the pectorals and the anus; back of the anus the spots are 

more numerous, and disposed beneath as above the lateral line in ten or twelve vertical 

bands. A dozen vertical brown bands anterior to anal fin. Along the base of the dorsal 

fin a series of ten large, roundish, yellowish spots, which are marbled with blackish spots. 

Three black lines upon the head. Fins yellowish. Scales very small. Neck and cheeks 

covered with pores. 

D.89. P.12. V.1. A.2-43. C.24. Length, 5 inches, 9 lines. 

Greenland, RernHarpr. 

Le Gonnelle du Groenland (Gunnellus Groenlandicus, REINHARDT), Cov. et VAL., x1. p. 442, pl. 340. 

7. Gunnellus mucronatus, Mrrcentte. 

Yellowish brown, presenting a waved appearance, with twelve or more ocellated black 

spots along the base of the dorsal fin, surrounded with a lighter circle. Dorsal continued 

nearly to, but not united with, the anal fin. Two short spines in the place of the ventrals. 

D.75to 78. P.llorl2. V.1. A.2-36to40. C.16to18. Length, 4 to 12 inches. 

Massachusetts, Srorer. New York, Mircuiix, Dexay. 

Ophidium mucronatum, Spinous Ophidium, Mireum, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 361, pl. 1, 

fig. 1. 
Le Gonnelle épineux (Gunnellus mucronatus, Cuv., Ophidium mucronatum, Mrreu.), Cuv. et VAL., x1. 

p. 427. 
Blennius (Centronotus) gunnellus, Lry., Spotted Gunnelle, Ricu., Fauna Boreal. Americ., 111. p. 91. 

Murenoides guttata, Spotted Gunnel, Lacrr., Srorer’s Report, p. 65. 

Gunnellus mucronatus, American Butter-fish, Drkay’s Report, p. 153, pl. 12, fig. 36. 

GENUS VII. ZOARCES, Cvv. 

Body elongated, and covered with a mucous secretion, in which are im- 

bedded very small scales. Dorsal, anal, and caudal united ; no spinous rays 
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in the dorsal, except on its posterior part. Ventrals jugular, small. Vent 

with a tubercle. Teeth conical ; in two or three rows in front; in a single 

row on the sides ; none on the palate or tongue. Branchial rays, six. 

1. Zoarces anguillaris, PEcK. 

Elongated, compressed posteriorly. Yellowish brown, mottled with darker blotches ; two 

more or less distinct oblique bands upon operculum. In the living specimen, the dorsal is 

almost white, salmon-colored at its edge. Pectorals and ventrals salmon-colored. Anal 

salmon-colored at edge, flesh-colored at base, with seven distinct white blotches in its extent. 

Lips very large ; the upper projects much beyond the lower. 

D.118 or 120. P.19o0r20. V.2. A.100. C.19. Length, 3 feet. 

New Hampshire, Peck. Maine, Massachusetts, Storer. New York, Mircurtt, 

Cuv., Dexay. 

Blennius anguillaris, Peck, Mem. Amer. Acad., 11. pt. 2, p. 46, fig. 

Blennius labrosus, Large-lipped Blenny, Mircnm, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 375, pl. 1, 
fig. 7. 

Le Zoarcés a grosses lévres, Zoarces labrosus, Cuv. et Vau., x1. p. 466, pl. 341. 

Zoarces anguillaris, Eel-shaped Blenny, Storrer’s Report, p. 66. 

i ee Thick-lipped Eel-pout, DEKAy’s Report, p. 155, pl. 16, fig. 45. 

2. Zoarces fimbriatus, Cuv. 

Head greenish brown. Body and tail salmon-colored. Dorsal fin dark green, margined 

with yellowish. 

D 95-16, 16-127. P.20. V.4. A.115. C.20. Length, 20 inches. 

New York, Mrreuruu. 

Blennius ciliatus, Fringed Blenny, Mrrenix, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 374, pl. 1, fig. 6. 
Le Zoarcés frangé, Zoarces fimbriatus, Cuv. et VAL., x1. p. 468. 

Zoarces fimbriatus, Bordered Eel-pout, DEkay’s Report, p. 156. 

38. Zoarces Gronovii, Cuv. 

Brown ; teeth fine and sharp, disposed in a single row in the upper jaw, and in the angles 

of the lower jaw; but in the front of each jaw a double row. Scales small. Dorsal not 

emarginated. Caudal pointed. Pectorals very large. Ventrals round. 

D. more than 80. P. 16. V.2. A. more than6. C.(?). Length, 6 inches. 

Precise locality not mentioned. 

Le Zoarcés de Gronovius (Zoarces Gronovii, Cuv., Blennius Americanus, Bx., Scun.) Cuv. et VAL., x1. p. 469. 

GENUS VIII. ANARRHICAS, Lin. 

Head smooth, rounded, muzzle obtuse ; body elongated, covered with mi- 

nute scales ; dorsal and anal fins long, distinct from the caudal ; no ventral 
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fins. Teeth of two kinds ; those in front elongated, curved, pointed ; the 

others on the vomer, as also on the jaws, truncated or slightly rounded ; 

branchiostegous rays, six. 

1. Anarrhicas lupus, Lin. 

Purplish brown, with ten or twelve transverse, nearly black bars, passing from the abdo- 

men high up on the dorsal fin. Pectorals and anal leaden gray. Dorsal rays black. Cau- 

dal slate-colored, reddish at extremity. The jaws, vomer, and palatines are covered with 

large bony tubercles, which support on their summits little enamelled teeth, but the anterior 

teeth are conical and larger. 

D. 74. P. 20. A.46. C.161. Length, 3 to 5 feet. 

Greenland, Fasricrus. Maine and Massachusetts, Srorrr. New York, Mrrcuruz, 

Dexay. 

Anarrhicas lupus, Lry., Syst. Nat., p. 430. 
Be ff Fasricivus, Fauna Groenlandica, p. 138, 

WG us Brocn, ur. p. 18, pl. 74. 

ce LG SHaw’s Gen. Zoél., 1v. p. 93, pl. 13. 
Be 139 Wolf-fish, PENN., Brit. Zobl., 111. p. 201, pl. 27. 

ee ce Sea-wolf, Mircuir, Amer. Month. Mag., v. p. 242. 
L’Anarrhique loup (Anarrhicas lupus, Lin.), Cuv. et Vau., x1. p. 473, pl. 342. 

Anarrhicas lupus, Wolf-fish, Frem., Brit, An., p. 208, sp. 127. 

ee se “ Jenyns’s Brit. Vert., p. 384. 
ae ee Sea-wolf, Witson, Encyclop. Brit., Art. Ichth., p. 193, pl. 304, fig, 2. 

x 4 Common Wolf-fish, Ricu., Fauna Boreal. Americ., U1. p. 95. 
Ko ee Wolf-fish, YARRELL’s Brit. Fishes (2d edit.), 1. p. 277. 

uu sf HS Srorer’s Report, p. 69. 
Ms « — Sea-wolf, Dexay’s Report, p. 158, pl. 16, fig. 43. 

GENUS IX. GOBIUS, Cov. 

Ventrals joined together, forming a hollow disk, placed under the thorax. 

Two dorsals. Teeth velvet-like, or in cards. 

1. Gobius lanceolatus, Buocu. 

Grayish brown, with three or four blackish points before the first ray of the anterior dor- 

sal; an indistinct black spot on the sides back of the pectorals. Height about one eleventh 

its length, of which the caudal is nearly a third. The caudal is so much pointed, that the 

outer rays are only one eighth the length of the middle rays. The base of the tongue 

pearly, clouded with green or bluish. 

D.5, 1-13. P.19. V.1-5. A.1-14. C.15. Length, (?). 

Gulf of Mexico, Caribbean Sea, Cuv. 

Called ‘‘ Emerelda,’’ or ‘‘ Emeraude,” in Cuba; ‘* Endormi,’’ at Martinique. 
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La Lancette, Gobius lanceolatus, BLocH, 1. p. 7, pl. 38, fig. 1 and 2. 

Gobius lanceolatus, Lry., Syst. Nat., GmxEt., p. 1203. 

< $f Lance-tailed Goby, SHAw’s Gen. Zodl., 1v. p. 233, pl. 34. 

Le Gobie lancette (Gobius lanceolatus, Bu.), Cuv. et VaL., xu. p. 114, 

2. Gobius alepidotus, Bosc. 

Entirely destitute of scales. Height one sixth its length. Greenish brown, with seven 

vertical dusky bands. Fins brown. 

D.6-14. P.17. V.120r13. A.11. ©.19. Length, 23 inches. 

New York, Mrrcuruz, Cuv., Dexay. South Carolina, Cuv. 

Gobius alepidotus, Bosco, Bu., Scunewer, p. 547? 
Le Gobie de Bosc, LacerEpe, Hist. Pois., u. p. 556, pl. 16, fig. 1. 

Gobius viridi-pallidus, Variegated Goby, Mireur, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 379, pl. J, fig. 8. 

Le Gobie de Bosc (Gobius Boscii, Lacer.), Cuv. et Van., x11. p. 96. 

Gobius alepidotus, Variegated Goby, Drxay’s Report, p. 160, pl. 23, fig. 70. 

3. Gobius soporator, Cuv. 

Of a deep bistre-brown color; grayish brown beneath. Fins brown ; transverse marks 

upon the caudal. Jaws nearly equal. The horizontal mouth is cleft to beneath the middle 

of the eye; the anterior row of teeth project but little beyond the others. The last ray of 

the second dorsal and anal fins elongated. 

D.6,1-9. P.15,and 5 filaments. V.1-5. A.1-8, the last double. C.15. Length, 

4 inches. 

Gulf of Mexico and Caribbean Sea, Cuv. 

Called ‘‘ Mapo,”’ at Havana. 

Le Gobie endormeur, Gobius soporator, Cuv. et VaL., x11. p. 56. 

4. Gobius banana, Cuv. 

Brown, with small brown marblings ; the points of the dorsal and caudal brown; those 

of the anal and ventral white ; of the pectorals gray. Body elongated. Scales moderate ; 

those on the neck small. Snout elongated ; upper jaw quite protractile. 

D.6,1-10. P.(?). V-(?). A.1-10. C.(?). Length, 5 inches. 

Caribbean Sea, Cuy. 

Le Gobie banane, Gobius banana, Cuv. et Vaz., x1. p. 103. 

5. Gobius Martinicus, Cuv. 

Gray, with brown spots upon the dorsal and caudal rays, and brown clouds in the inter- 

vals between the rays. This species is very similar to the G. banana, perhaps a mere variety. 

D.6-10. P.(?). V.(?). A.1,1-10. C.(?). Length, 6 to7 inches. 

Caribbean Sea, Cuv. 

Le Gobie de la Martinique, Gobius Martinicus, Cuy. et VaL., X11. p. 105. 
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6. Gobius bacalaus, Cuv. 

The lateral spot more obvious than in the G. lanceolatus, and one still better marked, 

which is often triangular, at the base of the tail. In young specimens, the first dorsal and 

caudal are sometimes each one third its entire length. 

D. (?). P.(?). V.(?) A. (?). C.(2).. Length, (?). 

Gulf of Mexico, Cuv. 

Called ‘‘ Emeralda,’’ in Cuba. 

Le Gobie bacalaou, Gobius bacalaus, Cuv. et VAL., xu. p. 119. 

7. Gobius smaragdus, Cuy. 

Head almost as wide as high. Body and fins of a deep greenish brown, more particularly 

the head; sprinkled with small, yellow, round spots. Its tongue has the same colored base 

as the G. lanceolatus. 

D.6-11. P.16. V 1-5, A.1-11. C.15. Length, 4 inches. 

Gulf of Mexico, Cuv. 

Called ‘‘ Cabezona,’’ in Cuba. 

Le Gobie émeraude, Gobius smaragdus, Cuv. et Vau., x1. p. 120. 

8. Gobius crista galli, Cuv. 

Fawn-color ; the first dorsal black, particularly towards the middle of its margin; the sec- 

ond blackish ; the other fins gray. Numerous brownish points between the rays of the cau- 

dal. ‘Scales Jarge, smaller on the forepart of the back. A small, low membranous crest 

commences between the eyes, and terminates at the neck. 

D.6,1-9. P.18. V.1-5. A.1-8. C.15. Length, 24 inches. 

Gulf of Mexico,:Cuv. 

Called ‘‘ Mapo,’’ in Cuba. 

Le Gobie 4 créte de coq, Gobius crista galli, Cuv. et Vau., xu. p. 130. 

GENUS X. SICYDIUM, Cvuv. 

The ventrals form a sort of bell, or round, concave basin, almost equally ad- 

herent throughout. The jaws have a single row of equal, compact, flexible 

teeth, and some stronger teeth within, upon the lower jaw. The teeth are 

somewhat like those of the Salarias ; the ventrals resemble those of the Cy- 

clopterus more than those of the Gobius; but in other respects the fishes 

of this genus resemble the Gobius, with a round tail. 

1. Sicydium Plumieri, Cuv. 

Deep olive, tinged with yellow upon the sides, and whitish towards the belly. Dorsals, 
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pectorals, and anal tinged with blackish. The third, fourth, and fifth rays of the first dorsal 

are prolonged into flexible filaments; the third and fourth are double the height of the 

body. Second dorsal higher than the body. The head, throat, and shoulders near the pec- 

torals, and all the fins, are naked. Scales moderate upon the back and sides, becoming very 

small upon the belly. 

D. 6,1-10. P.19. V.1-5. A.1-10. C.17. Length, 5 inches. 

Caribbean Sea, Cuv. 

Called ‘‘ El Olivo,”’ at Porto Rico. 

Gobius Plumieri, Biocu, pl. 178, fig. 3. 

Le Sicidium de Plumier, Sicydium Plumieri, Cuv. et Vau., xu. p. 168. 

GENUS XI. ELEOTRIS, Gron. 

Ventrals entirely distinct. Six branchial rays. Head obtuse and slightly 

depressed ; eyes at a distance from each other. 

1. Eleotris gyrinus, Cuv. 

Deep, uniform oliyve-brown, with small lines or brown points upon the rays of the vertical 

fins. ‘Two brown lines upon the temples, back of the eyes. The scales upon the sides of 

the head are very small, and scarcely to be seen; the cheeks are capable of being inflated in 

a remarkable manner. 

D.6,1-8. P.16. V.1-5. A.1-8. C.15. Length, 6 inches. 

Caribbean Sea, Cuv. 

Called ‘‘ Dormeur,’’ at Martinique. 

L’Eléotris tétard, Eleotris gyrinus, Cuv. et Vau., xu. p. 220, pl. 356. 

2. Eleotris guavina, Cuv. 

Deep blackish brown, slightly russet upon the throat, chest, and belly. Fins nearly black, 

or spotted and dotted with black upon a blackish ground. The edge of the second dorsal, 

anal, ventrals, and upper and lower edges of the caudal, whitish gray. Scales smaller than 

in the EK. gyrinus. More than ninety scales in a longitudinal line from the branchie to the 

tail, and nearly forty in a vertical line. First dorsal not quite equal to half the height of the 

body ; the second two thirds its height, the last ray elongated. 

D.7,1-10. P.16. V.1-5. A. 1-10, the last double. C. 15, and some small ones. 

Length, 9 inches. 

Caribbean Sea, Cuv. 

Guavina, Parra, p. 105, pl. 39, fig. 1. 

L’Eléotris guayina, Eleotris guavina, Cuv. et Vat., x11. p. 223, 
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8. Eleotris mugiloides, Cuv. 

Blackish brown ; bands or series of black spots upon the fins ; upon the dorsal there are 

six or seven rows arranged obliquely ; there are three or four rows upon the anal towards its 

base, and eight or nine upon the caudal. The extremities of the rays of the second dorsal 

and anal, whitish. Height, at the origin of the dorsal, one fourth its length ; thickness half 

its height. The number of scales in a longitudinal line upon the side not more than thirty- 

five ; in a vertical line, rarely more than twelve. 

D.7,1-8. P.14. V.1-5. A.1-9o0r10. C.15. Length, 7 inches. 

Caribbean Sea, Cuv. 

Called ‘‘ Mulet,’’ at Martinique. 

Scizna maculata, Biocu, p. 299. 
L’Eléotris mulet, Eleotris mugiloides, Cuv. et VaL., xt. p. 226. 

4. Eleotris smaragdus, Cuv. 

More elongated than any other of the genus. Deep brown, slightly gray beneath; fins 

paler; browner points upon the dorsal rays. Height one tenth its length. The first dorsal 

has only very delicate rays. None of the three vertical fins exceed the height of the body. 

Scales very small. 

D.6-16. P.(?). V.(?). A-1-9. C.(?). Length, 5 to 8 inches. 

Gulf of Mexico, Cuv. 

Called ‘‘ Esmeralda negro,’’ at Cuba. 

L’Eléotris émeraude, Eleotris smaragdus, Cuy. et VaL., xu. p. 231. 

5. Eleotris sima, Cuv. 

The whole body greenish or blackish ; fins gray, with russet dots upon the rays. Snout 

obtuse. Lower jaw the longer. Thirty-two rows of scales upon the sides. The excretory 

milt orifice is situated before the genital papilla. 

D.8-9. P.14. V.1-5. A.10. C.15. Length, 3 inches. 

Mexico, Cuv. 

L’Eléotris A museau obtus, Eleotris sima, Cuv. et Vau., x1. p. 232. 

GENUS XII. PHILYPNUS, Cov. 

Differs from the Eleotris in having card-like teeth upon the vomer. 

1. Philypnus dormitator, Cuv. 

Elongated, cylindrical, head depressed. Lower jaw longer. Preopercular angle rounded 

at its entire edge. Back and sides of a deep brown, verging to olive, with large, irregular, 

blackish cloudings. Beneath yellowish. Fins olive; the vertical fins have three or four 
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rows of blackish spots between the rays ; six or seven pairs of blackish lines along each pec- 

toral. Five or six blackish spots upon each ray of the ventral. Scales at the base of the 

caudal and pectorals. Back of the anus is the genital papilla, obtuse and slightly denticulated, 

flattened from before backwards, 

D.6,1-9. P.16. V.1-5. A.1-9. C.13. Length, 12 or 14 inches. 

Caribbean Sea, Cuv. 

Called ‘‘ Guavina,’’ at Porto Rico. 

Le Philypne dormeur (Philypnus dormitator, Cuv., Platescephalus dormitator, ScuN.), Cuy. et Van., x1. 
p. 255, pl. 258, 

FAMILY XIII. LOPHIDA. 

Scales usually absent, or replaced by bony plates, or by smal] grains armed 

with spines. ‘The two carpal bones elongated, and forming a kind of arm to 

support the pectoral fin. Branchial aperture round, or a vertical slit behind the 

pectorals. Suborbital bone wanting, except in the genus Malthea. 

GENUS I. LOPHIUS, Artepi. 

Head enormously large, broad, and depressed. Mouth large, armed with 

slender conical teeth on the jaws, palatines, vomer, and pharyngeals. Tongue 

smooth. Branchial rays, six ; branchial arches, three. Dorsal fins, two ; 

the anterior rays distant, detached, forming long filaments, supporting fleshy 

slips. 

1. Lophius Americanus, Cuv. 

Intermaxillary teeth smaller, and those of the vomer larger, than in the European species. 

D.3-11. P.25. V.5. A.9. C.8. Length, 2 to 3 feet. 

Maine, Massachusetts, Srorer. New York, Mircuriux, Cuv., Dexay. Delaware, 

Cov. 

Lophius piscator, Bellows-fish or Common Angler, Mircurtr, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 465. 
Lophius piscatorius, Angler, Frog-fish, Sea-devil, Goose-fish, Wide Gab, Srorer’s Report, pp, 71 and 404. 
La Baudoire d’Amérique, Lophius Americanus, Cuv. et Vat., xm. p. 380. 

Lophius Americanus, American Angler, Dexay’s Report, p. 162, pl. 28, fig. 87. 

Norz. In anotice of Dekay’s Reportin Silliman’s Journal, I doubted whether our species 

was distinct from the European. It appeared in that report as a new species, Cuv. et Val. 

not being cited. As I had not seen their twelfth volume, I was not aware that it had been 

there described under the above-mentioned name. As, however, Cuvier describes ours as 

distinct from the European species, after having undoubtedly seen both species, I can have 

no hesitation in admitting it as such, 

60 
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GENUS II. CHIRONECTES, Cuv. 

Head vertically compressed. Three free rays on the summit of the head. 

Mouth cleft more or less vertically ; opening to the gills by a round aperture 

behind the pectorals. ‘Tongue edentate. Intermaxillaries, lower jaw, vomer, 

palatines, and pharyngeals with minute card-teeth. Dorsal long. 

1. Chironectes gibbus, Mitcuitu. 

Pale brown, variegated along the sides with dark yellowish and ruddy, so as to resemble 

some sorts of iron-stones or fractures of ferruginous earth; the deeper dark markings cross 

the dorsal rays obliquely and transversely, and the caudal in concentric curves. Surface of 

the body granulate. Tail rounded, with concentric bars. Posterior portion of the dorsal fin 

rounded. 

D.12. P.10. V.5. A. 7. C.9. Length, 2 inches. 

New York, Mircuinz, Dexay. 

Lophius gibbus, Mouse-fish, Mircuitt, Trans, Lit. and Phil. Soc. of N. Y., 1. pl. 4, fig. 9. 
we uw $3 fe Amer. Month. Mag., 11. p. 325. 

Chironectes gibbus, Gibbous Mouse-fish, DeKay’s Report, p. 164, pl. 24, fig. 74. 

2. Chironectes levigatus, Cuv. 

A dull white, with irregularly distributed dark-brown blotches, or partially formed longi- 

tudinal bands, which are margined with a clear white ; clear white spots upon the abdomen. 

Surface of the body smooth. Posterior portion of the dorsal highest. 

D.11. P.18. V.4. A. 6. C. 8. “Length,'2 inches. 

Massachusetts, Srorer. New York, Dexay. South Carolina, Cuy. 

Chironectes levigatus, Cuv., Mémoires du Muséum, 111. p. 423, pl. 16, fig. 1. 
Le Chironectes uni, Chironectes levigatus, Cuv. et VAL., x11. p. 399. 

Chironectes levigatus, Smooth Chironectes, StorER’s Report, p. 73. 

ub Le Smooth Mouse-fish, DEKay’s Report, p. 165, pl. 27, fig. 83. 

3. Chironectes scaber, Cuv. 

Yellowish brown, with black spots or lines irregularly distributed. Skin rough ; tubercles 

upon the eyebrow, cheeks, and lateral line. The first free ray of the dorsal terminates in 

two long slits or membranous leaves. 

D.(2). B.(@). V.(?); A. (@). ©. (@). Length, (). 

Caribbean Sea, Cuv. 

Le Chironecte rude, Chironectes scaber, Cuv. et VAL., xu. p. 412. 

4. Chironectes ocellatus, Curvy. 

White, with three ocellated dark spots encircled with white ; one at the middle of the 



Storer’s Synopsis of the Fishes of North America. 383 

base of the dorsal ; one vertically beneath this, opposite the anus; a third at the base of the 

caudal; numerous black points distributed oyer the surface of the body. Dorsal and caudal 

fins irregularly banded. ; 

D. (?). P. (2). V.(?) <A. (2)-'-C. (?)- Length, (2). 

Gulf of Mexico, Parra. 

Pescador, Parra, p. 1, pl. 1. 

Le Chironecte a ocelles, Chironectes ocellatus, Cuv. et VAL., x11. p. 419. 

5. Chironectes multiocellatus, Cuv. 

Red, with various black or blackish spots and lines. Upon the eighth, ninth, and tenth 

rays of the dorsal is a black ocellus, surrounded with a white circle ; between the third and 

fourth ray a half-ocellus, bordered like the former ; another upon the anal ; three in the form 

of a triangle upon the caudal, and one upon the side, back of the pectorals. Its first ray is 

very long and slender, and without a tuft. 

D.@). P. (2). V.(@) A.(2). ©.@). Length, (2). 
Caribbean Sea, Cuv. ‘ 

Le Chironecte 4 beaucoup d’ocelles, Chironectes multiocellatus, Cuy. et VaL., x11. p. 420. 

GENUS III. MALTHEA, Cuy. 

Body with a hard and tubercular skin, and furnished with fleshy filaments. 

Mouth small, prominent, protractile, and placed under the snout. From be- 

neath the snout arises a process supported by a bony ray and terminating in 

several fleshy threads. 

1. Malthea vespertilio, Cuv. 

Pale reddish-brown above, lighter beneath. Skin rough, covered with numerous pointed 

tubercles. Snout elongated into a point. 

D.4. P.1l. V.5. A.4. C.9. Length, 8 to 18 inches. 

Newfoundland, Caribbean Sea, Cuv. 

Diablo, Parra, p. 5, pl. 4. 

Lophius vespertilio, Lin., Syst. Nat. 

fs cs Brocs, iv. p. 8, pl. 110. 

sf “ Sea-Bat, Brownr’s Jamaica, p. 457, pl. 48. 
Lophius rostratus, Lin., Beaked Angler, Saaw’s Gen. Zool., v. p. 383, pl. 163. 

La Malthée vespertilion, Malthea vespertilio, Cuv. et Vau., x11. p. 440. 

Malthea vespertilio, Bat-Malthea, Dexay’s Report, p. 167. 

2. Malthea nasuta, Sepa. 

Preserved in spirits, of a grayish white above, with brown blotches. Caudal and pecto- 

rals whitish, with small round spots. Grayish white beneath. Skin granulated throughout 
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with more or less distinct grains and tubercles. Head very wide. A rounded knob on the 

forehead ; beneath this is a deep circular cavity ; from within this proceeds a long barbel, 

composed of a bony ray, with a thickened tip. Snout short. 

Dib.” Phil. Vi. 5. “AL 4, C292 eliength;"8 inches. 

Labrador, Ricuarpson. New York, Dexay. Caribbean Sea, Cuv. 

Lophius (Malthe) cubifrons, Square-browed Malthus, Ricu., Fauna Boreal, Americ., 111. p. 103, pl. 96. 
La Malthée a nez court, Malthea nasuta, Cuv.et VaL., xu. p. 452, 

Malthea nasuta, Short-nosed Malthea, Dexay’s Report, p. 166. 

3. Malthea notata, Cuv. 

Three or four round black spots on each side of the spine, midway between the eye and 

branchial orifice. Snout, in its proportions, resembling the preceding. — 

D. (2). P.(?). V.(?). A.(?). C. (2). Length, 33 inches. 

New York, Cuv. 

La Malthée 4 stigmates, Malthea notata, Cov. et VaL., xm p. 453. 

Malthea notata, Dotted Malthea, Dekay’s Report, p. 167. 

GENUS IV. BATRACHUS, Scunerper. 

Head depressed, broader than the body. Ventrals jugular, with three rays ; 

the first elongated. First dorsal small; second low and long. Base of the 

pectorals elongated. Branchial aperture small, with six rays. Subopercle as 

large as the opercle, and both spinous. No suborbital. ‘Teeth on the jaws, 

front of the vomer and palatines. 

1. Batrachus tau, Lr. 

Head and body olive-green, mottled with darker green. Yellowish after death. Pectorals, 

ventrals, and caudal fins, orange, the latter with interrupted bars of brown; ventrals uni- 

form ; pectorals with two or more concentric bars of deep blackish brown, becoming obsolete 

towards the base. Dorsals connected ; the first with three, the posterior with from twenty- 

five to twenty-eight spines. ‘Three spines upon operculum. 

D.3-25. P.16. V.3. A.24. C.14. Length, 1 foot. 

Maine, Massachusetts, Srorer. New York, Mircuixx, Cuv., Dexay. Gulf of Mex- 

ico, Cuv. 

Called ‘‘ Sapo,’’ at Havana. 

Gadus tau, Lin., Syst. Nat. (12th edit.), p. 440. 

ee “ Brocn, 11. p. 150, pl. 67, fig. 2and 3. 

a «Toad Gadus, SHaw’s Gen. Zodl., 1v. p. 159. 

Lophius bufo, Toad-fish, Mircnrmn, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 463. 

Batrachoides variegatus, var. a. b., Lesugur, Journ. Acad. Nat. Sc., 11. pp. 399, 401. 

Batrachus variegatus, Toad-fish, Srorer’s Report, p. 74. 

Le Batrachoide tau, Batrachus tau, Cuv. et Vat., xu. p. 478. 

Batrachus tau, Common Toad-fish, Dexay’s Report, p. 163, pl. 23, fig. 86. 
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2. Batrachus variegatus, Lesveur. 

Second dorsal distinct and with twenty-one rays. Laciniated processes on the jaws, 

eyes, and opercles. 

D. (?). P. (?). V.(?). A. (?)- C.(?). Length, 54 inches. 

New Jersey, Lesveur. 

Batrachoides variegatus, Lesveur, Journ. Acad. Nat. Sc., 111. p. 398. 

Le Batrachoide varié, Batrachus variegatus, Cuv. et VAL., xu. p. 484. 
Batrachus variegatus, DeKay’s Report, p. 171. 

3. Batrachus celatus, DrexKay. 

Head dark olive-brown. Body, on the side, greenish, pale-colored, with irregular dusky- 

brown transverse bars, which are frequently extended through the vertical fins. Dorsal fins 

separate. Opercle with two spines. 

Di3=28. Pits, Ves. AL23- ©. 15. Leneth; 1 inch. 

New York, Dexay. 

Batrachus celatus, Two-spined Toad-fish, Dekay’s Report, p. 170, pl. 50, fig. 161. 

Dr. Dekay, whose species this is, says, in his description of the preceding species, that he 

is doubtful whether that and this are not identical. 

FAMILY XIV. LABRIDZA. 

Body oblong and scaly ; a single dorsal is supported in front by spines, 

each of which is generally furnished with a membranous appendage ; the jaws 

are covered with fleshy lips ; there are three pharyngeals, two upper ones at- 

tached to the cranium, and a large lower one, all three armed with teeth, 

sometimes en pavé, sometimes in points or lamine, but generally stronger than 

usual ; an intestinal canal without cceca, or with two very small ones, and 

a strong natatory bladder. 

GENUS I. COSSYPHUS, Vat. 

Maxillaries large ; back of the external row of pointed teeth, there are 

some small, compact granulations. Opercles generally more scaly than in the 

genus Labrus. he vertical fins are covered at their base by scales, which are 

raised or depressed with the rays, and which conceal the rays when they are 

closed. But they do not form a deep groove, similar to that of the Perches. 

In most species, deep denticulations upon preopercle. 
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1. Cossyphus Bodianus, Cuy. 

Purple, sometimes orange-red upon the back ; beneath gray; sides and fins citron-yellow. 

A black spot upon the dorsal and the extremity of the anal. Scales large, finely carved ; 

thirty-four in a horizontal line between the branchie and tail. Four conical teeth at the ex- 
tremity of each jaw; the two middle are straight and directed forward ; the other teeth are 
small and like tubercles, even to the angle of the jaw, where there are two others long and 
prominent, the last stoutest. 

D.13-9. P.16. V.1-5. A.3-12. C.15. Length, 14 inches. 

Gulf of Mexico, Parra. Caribbean Sea, Cuy. 

Perro colorado, Parra, p.3, pl. 3, fig. 1. 

Lutjanus verres, Biocu, 255 2 

Labrus fulvus, Carespy’s Hist. Carol., x1. fig. 1? 
ae By Lin., Syst. Nat. (12th edit.). 

Le Cossyphe Bodian, Cossyphus Bodianus, Cuv, et VaL., x11. p. 103. 

GENUS II. CTENOLABRUS, Vat. 

Body elongated, scaly. Preopercle denticulated. A band of velvet-like 

teeth in front ; behind, the conical teeth, in the jaws. ‘Three spinous rays to the 

anal fin. 

1. Ctenolabrus ceruleus, Mrrcurtt. 

Color very variable, generally bluish ; sometimes, however, of a uniform brown or rust- 

color; while the ground of others is greenish, with copper-colored spots, or red, with black 

points or dots sprinkled over their entire surface, including oftentimes the fins. 

D. 18-11. P.15. V.6. A.12. C.16. Length, 6 to 12 inches. 

Newfoundland, Cuv. Maine, Massachusetts, Srorer. Connecticut, Ayres. New 

York, Mrrcuiut, Cuv., Dexay. 

Tautoga cerulea, Blue-fish or Bergall, Mircnint, Report in part, p. 24. 

Labrus chogset, Bergall of New York, Mircuttt, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 402, pl. 3, fig. 
Crenilabrus burgall, Scuofprr., GrirritH’s Cuv., x. p. 258. 

re se Conner, Blue Perch, Chogset, Srorrer’s Report, p. 78. 

ee s ce « “Ayres, Bost. Journ. Nat. Hist., 1v. p. 263. 

Le Ctenolabre chogset, Ctenolabrus chogset, Cuv. et VAL., x1tI. p. 237. 

Ctenolabrus ceruleus, DExAy’s Report, p. 172, pl. 29, fig. 93. 

Le Ctenolabre mouché, Ctenolabrus uninotatus, Cuv. et Vau., xm. p. 239. 

Ctenolabrus uninotatus, Spotted Bergall, Dexay’s Report, p, 174, pl. 29, fig. 90. 

GENUS III. ACANTHOLABRUS, Vat. 

The external row of teeth conical and stout ; the posterior are small, form- 

ing a narrow band. Numerous spinous rays to the anal fin. 
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1. Acantholabrus exoletus, Vat. 

Uniform brilliant blue, or with blue lines upon the body. Nineteen spinous rays to the 

dorsal fin. Five spines to the anal fin. 

D.19-8. P.13. V.1-5. A.5-8. C.13. Length, (2). 
Greenland, Fasricius. 

Called ‘‘ Keblernak,’’ in Greenland. 

Labrus exoletus, Lrn., Syst. Nat. 
f sf Fagricius, Fauna Groenlandica, p, 166. 

L’Acantholabre du Nord, Acantholabrus exoletus, Cuv. et Vat, xu. p. 247. 

GENUS IV. CLEPTICUS, Cuvv. 

Mouth small, protractile, received under the arch of the suborbitars ; a small 

number of scarcely visible teeth in a single row ; the pharyngeal teeth forming, 

by their union, small plates, serrated at their edge ; the vertical fins covered 

throughout their greater portion with scales similar to those upon the rest of the 

pody. Preopercle denticulated. Lateral line continuous. 

1. Clepticus genizara, Parra. 

Head obscure carmine ; back brighter, passing to rose; sides orange; pectorals black. 

Scales upon the operculum large; upon preoperculum small. Portion of head between the 

nostrils and snout destitute of scales. Posterior portion of the dorsal and anal fins pointed. 

Caudal lunated. 

D. 14-8. P.18. V.1-5. A.5-10. C.19. Length, 10 inches. 

Gulf of Mexico, Parra. Caribbean Sea, Cuv. 

Rabirrubia genizara, Parra, p. 44, pl. 21, fig. 1. 

Clepticus genizara, Grirritn’s Cuv., xX. p. 259. 

Le Cleptique créole, Clepticus genizara, Cuv. et VAL., xu. p. 267, pl. 377. 

GENUS V. LACHNOLAIMUS, Cvv. 

The general character of a true Labrus, but the pharyngeals have no teeth 

en pavés, except at their posterior part; the remainder of their extent, as well 

as a part of the palate, covered with a villous membrane. Their first spinous 

rays are continued into long flexible filaments. Lateral line parallel to the 

back, continuous. The anterior teeth strong, projecting forwards ; behind 

them a series of small, equal teeth. 
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1. Lachnolaimus aigula, Cuv. 

Purple-brown, with a round deep-brown spot at the posterior base of the dorsal fin. When 

alive, according to Plée, the back is red ; the sides red, clouded with white; the lower jaw 

white ; small, oblique blue lines upon the temples and cheeks ; the long, spinous rays of the 

dorsal are very red, and the spot at the posterior angle of this fin deep black. ‘The first three 

dorsal rays nearly half the length of the body ; the fourth is only one third as long as these ; 

the remaining spinous rays are one half as long as the Jatter. ‘Three short, stout spines to 

the anal fin; the third and fourth membranous rays of the anal most projecting. The ex- 

ternal rays of the caudal are prolonged into sharp points. 

D. 15-11. P.15. V.1-5. A.3-10. C.14. Length, 11 inches. 

Caribbean Sea, Cuv. 

Called ‘‘ Aigrette,’’ at St. Bartholomew. 

Le Lachnoléme aigrette, Lachnolaimus aigula, Cuv. et Vat., x11. p. 277, pl. 378. 

2. Lachnolaimus dux, Cuy. 

When recent, red, with yellow fins. The fourth dorsal ray only one third shorter than the 

third ray. In spirit, of an aurora color, with a black spot at the dorsal, blackish tints upon 

the border of the anal, and a triple series of blackish points upon the membrane of the caudal. 

D. (2). P.(?). V.(?). A. (?). C- (?). Length, 8 inches. 

Caribbean Sea, Cuv. 

Called ‘‘ Capitaine,’? at St. Bartholomew. 

Le Lachnoléme capitaine, Lachnolaimus dux, Cuv. et VaL., x11. p. 285. 

3. Lachnolaimus suillus, Cuv. 

Edge of scales red, their base yellow ; top of head purple; sides of the lower jaw of a 

bright blood-red color; scales of the cheeks of a bright blue upon an orange ground, covered 

with small red, undulating lines. The spinous portion of the dorsal brown ; their long 

points red or orange, with brownish filaments ; the second dorsal margined anteriorly with 

deep gray, red above; pectorals yellow; ventrals black at their extremities, and yellow 

spotted with red at their base ; caudal half-black, the crescent yellow ; its extremities black. 

The dorsal has three elongated rays ; the fourth is as short as the ten succeeding. ‘The an- 

gles of the caudal elongated into narrow, sharp points. ‘The anterior teeth very strong, ex- 

cept the intermediate ones below. Besides the row of small teeth on each side, there are 

upon the internal faces of each jaw two or three rows of irregular, still smaller teeth. 

D. (?). P. (2). V.(?). A-(?). C. (2). Length, 3 to 4 feet. 

Caribbean Sea, Cuv. 

Called ‘‘ Hog-fish,”’ at St. Thomas. 

Suillus, Great Hog-fish, CarEspy’s Hist. Carol., 11. p. 15, pl. 15. 

Le Lachnoléme a grouin de cochon, Lachnolaimus suillus, Coy. et Vat., x11. p. 236. 



Storer’s Synopsis of the Fishes of North America. 389 

4. Lachnolaimus caninus, Cuv. 

Uniform red, without spots upon the sides, or brown upon the dorsal, or purple upon 
the neck. The three elongated dorsal spines reaching to the spot at the base of the fin. 
The fourth ray a short spine. In the middle of the upper jaw four very strong, conical, 
pointed teeth ; in the lower, four stouter, the two exterior projecting beyond the others. A 

single row of teeth along the jaws. 

D. (?). P. (?). V.(?). A.(?) C.(?) Length, 10 to 22 inches. 

Caribbean Sea, Cuv. 

Perro, Parra, p. 4, pl. 3, fig. 2. 

Le Lachnoléme petit chien, Lachnolaimus caninus, Cuy. et VaL., xu. p. 288. 

5. Lachnolaimus psittacus, Cuv. 

Rose-red ; besides the black spot at the angle of the dorsal, another smaller one at the 

corresponding angle of the anal fin, which disappears after death. 

D:(?)) Pa@)s Vi@)s Act@): (Cx @y oLength;) (2): 

Caribbean Sea, Cuv. 

Called ‘‘ Cotorra,’”’ at Porto Rico. 

Le Lachnoléme perroquet, Lachnolaimus psittacus, Cuy. et VAL., xm. p. 291. 

GENUS VI. TAUTOGA, Mircu. 

Jaws with a double row of teeth. Opercle and preopercle without spines 

or denticulations, and with few or no scales. 

1. Tautoga Americana, Biocu. 

Bluish black above, diversified with bands and blotches, mottled with darker spots towards 

the abdomen, which is whitish. FPleshy rays of dorsal fin considerably higher than the spi- 

nous portion. Small, floating, fleshy tentacule attached to extremities of spinous rays of 

dorsal. 

D. 17-11. P.15. V.1-5. A.3-8. C. 15. Length, 6 to 18 inches. 

Maine, Massachusetts, Srormr. Connecticut, Ayres. New York, Mrrcurur, Crv., 

Dexay. South Carolina (introduced), Dexay. 

Labrus Americanus, Brocu, Scun., p. 261 2 

Tautoga niger, Mrrcuitx, Report in part, p. 23. 

Labrus tautoga, Black-fish or Tautog, Mircuit, ‘Trans. Lit. and Phil. Soc. of N. Y., 1. p. 399. 

Labrus Americanus, Black-fish or Tautog, Srorrr’s Report, p. 76. 

Me se sf N Ayres, Bost. Journ. Nat. Hist., 1v. 263, 
Le Tautogue noir (Tautoga nigra, Mircu.), Cuv. et Vat., x11. p. 293. 

Tautoga Americana, New York Tautog, DeKay’s Report, p. 175, pl. 14, fig. 39. 

61 



390 = Storer’s Synopsis of the Fishes of North America. 

GENUS VII. MALACANTHUS, Cvv. 

Body elongated, but little compressed ; scales small; the anal almost as 

long as the dorsal; the other fins moderate ; head oblong ; the forehead 

slightly convex ; eyes moderate, and situated far back; the mouth quite 

cloven ; lips fleshy. In each jaw a single row of teeth, among which some 

are stout and curved ; pharyngeal teeth like those of a card ; a strong spine 

at the angle of the operculum. 

1. Malacanthus Plumieri, Cuv. 

Variegated with yellow and lilac, or bluish. Before the eyes and upon the temple, the 

yellow and lilac are disposed in longitudinal lines. Yellow marblings upon a lilac ground on 

the operculum. The dorsal is of a reddish lilac, with three longitudinal series of yellow 

spots. Caudal yellow, its posterior edge bluish and transparent, and tinged with blue at 

its upper and lower edges. ‘The upper and lower rays of the caudal elongated into slender 

points, as long again as the rest of the fin. Six strong, pointed teeth in the front of the upper 

jaw, with two small intermediate ones ; behind these, on each side, a row of fifteen small, con- 

ical, and pointed ones, and at the angle a stout one directed slightly forwards. In the lower 

jaw, in front, six and twosmall ones ; and then, on each side, five curved, pointed, compressed, 

increasing to the fifth ; the sixth is one half as large, and after it are ten or twelve, very fine, 

and a stouter one at the angle, slightly directed forwards, less than the corresponding one in 

the upper jaw. 

D.6-55. P.16. V.1-5. A.1-50. C.17. Length, 15 to 18 inches. 

Gulf of Mexico, Parra. Caribbean Sea, Cuv. 

Matajuelo blanco, Parra, p. 22, pl. 13, fig- 1. 
Coryphzna Plumieri, Liy., Syst. Nat., Gmex., p. 1191. 

Wn Is Buiocn, 175? 

os “2 Plumier’s Coryphene, SHaw’s Gen. Zodl., 1v. p. 215. 

Malacanthus Plumieri, GrirritH’s Cuv., x. p. 263, 
Le Malacanthe de Plumier (Malacanthus Plumieri, Cuv., Sparus oblongus, Bu., Scun.), Cuv. et Vau., xu. 

p. 319, pl. 330. 

GENUS VIII. JULIS, Cuv. 

Head smooth ; cheeks and gill-covers without scales ; the lateral line bent 

suddenly downwards when opposite the end of the dorsal fin ; in other re- 

spects the generic characters are similar to those of the genus Labrus. 

1. Julis psittaculus, Cuv. 

Brown, more or less red upon the back, lighter beneath ; two longitudinal, parallel violet or 

lilac bands upon the sides. ‘The upper band arises at the angle of the operculum ; the lower 
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at the suboperculum, and passes beneath the pectoral. A violet band passes from the eye 

over the occiput, and unites with that of the opposite side, forming an angle upon the top of 

the head. From the top of this angle, a wide, short bone descends vertically, which anas- 

tomoses with another horizontal line, passing from the eye to the angle of the opercle. A 

transverse bridle passes beneath the lower jaw, and is prolonged in a lighter band, which di- 

vides the preopercle and extends to the opercle. Scales large; twenty-four in a longitudinal 

line between branchie and tail. 

D. 9-11. P.(?). V.(?). A.3-12. C.(?). Length, 6 inches. 

Caribbean Sea, Cuv. 

Called ‘‘ Patate,’’? at Martinique. 

La Girelle perruche (Julis psittaculus, Cuv., Labrus psittaculus, Lacer.), Cuv. et Van., x11. p. 387. 

2. Julis Garnoti, Cuv. 

Body blue or greenish, bright red along the back; the spinous portion of the dorsal black- 

ish blue; the soft portion gray, with red spots; the anal of a tint approaching to the lees of 

wine, with deep blue spots between each ray, near the body ; caudal rounded and grayish, 

rayed transversely with ten alternately narrow and wide rays; pectorals bluish; ventrals 

greenish. 

DESH 1ly E.G). Valois eae a ll. Oar). enpth 6 mches. 

Caribbean Sea, Cuv. 

La Girelle de Garnot, Julis Garnoti, Cuv. et VaL., x111. p. 390, 

3. Julis cyanostigma, Cuv. 

Head clouded with blue or violet and red. Seven or eight longitudinal rows of azure spots 

upon the sides; three large black spots at the base of the dorsal; one upon the first simple 

rays ; one at the termination of the fin; the central one includes the first four soft rays. A 

violet ray along the middle of the base of the anal. The caudal and the dorsal have some 

traces of violet spots. 

D. (2). P.(?). V.(?). A. (2). C. (2). Length, 6 inches. 

Caribbean Sea, Cuv. 

La Girelle aux taches bleues, Julis cyanostigma, Cuv. et VaL., x11, p. 391. 

4. Julis opalina, Cuv. 

The color of this species is a mixture of blue, green, yellow, orange, and red, which gives 

it an opaline or iridescent tint. The blue is disposed in four well marked lines upon the 

belly. Head blue or flesh-color, with deeper blue rays. Dorsal blue. Anal with two 

violet-colored rays upon a deeper ground ; caudal blue, with violet bands, which are vertical 

or longitudinal. 
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D.9-11. P.12. V.1-5. A.3-12. C.15. Length, 15 inches. 

Caribbean Sea, Cuv. 

La Girelle opaline, Julis opalina, Cuy. et VAL., x11. p. 392. 

5. Julis crotaphus, Cuv. 

Green, brownish upon the back ; a well marked green spot at the top of the operculum ; 

head rayed with red ; an oblique band crosses the top of the opercle, descends upon the an- 

terior portion of the pectoral, and terminates upon the belly, a little back of the inser- 

tion of the ventrals ; dorsal red; caudal green, with three red bands. Small, distant pores 

upon suborbitars. 

D.9-11. P.12. V.1-5. A.3-12. C.13. Length, 7 inches. 

Gulf of Mexico, Cuv. 

Doncella, Parra, pl. 37, fig. 1. 

La Girelle aux tempes noires, Julis crotaphus, Cuv. et VAL., xitt. p. 395, 

6. Julis patatus, Cuv. 

Greenish, tinged with yellow. Large brown spots along the base of the dorsal, mingled 

with yellow. Wide longitudinal bands upon a yellow ground on the body. The top of the 

head green, its sides yellow, sprinkled with spots or small lines of a beautiful ultramarine blue 

color. Similarly colored rays upon the caudal, dorsal, and anal fins. Pectorals and ven- 

trals bluish. Eyes small. Two canines in upper jaw, followed by a series of small, conical 

teeth, and at the angle of the mouth are two projecting hooks. Four canines in lower jaw. 

Two or three rows of rounded tubercles back of the conical teeth in both jaws. 

D.9-11. P.14. V.1-5. A.3-12. C.13. Length, 15 inches. 

Gulf of Mexico, Cuv. 

Called ‘* Doncella,’’ at Havana. 

La Girelle patate, Julis patatus, Cuv. et VaL., x11. p. 393. 

7. Julis Principis, Cuv. 

Covered with a violet-colored network. Three violet rays upon the neck; large violet 

rays upon operculum. Dorsal and caudal also rayed with violet. ‘Two violet rays upon anal. 

Twenty-five longitudinal rows of strongly striated scales upon sides. 

D.9-11. P.(?). V.(?). A.3-12. C.(?). Length, 11 inches. 

Caribbean Sea, Cuv. 

La Girelle du Prince, Julis Principis, Cuv. et VaAt., x11. p. 402. 

8. Julis dimidiatus, Acass. 

Of a deep rose-color upon the back and along the sides. A broad violet band extends from 

the snout to the caudal. Dorsal rose-colored along its edge to the fifth spine; the rest is 
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violet. Anal violet, margined with rose; upper lobe of caudal blue, lower, rose ; pectorals 

blue, yellow at their base; ventrals rose-colored. The middle canines are strong and curved ; 

three rows of granulated teeth back of the conical ones, upon the external edge. 

D. 9-13. P.12. V.1-5. A.3-13. C€.12. Length, 1 foot. 

Caribbean Sea, Cuv. 

La Girelle partagée (Julis dimidiatus, Acass.), Cuv. et VaL., x11. p. 407. 

9. Julis detersor, Cuv. 

Head and breast of a beautiful violet, almost black ; the rest of the body a brilliant green. 

The anterior portion of the dorsal, the extremity of the pectorals, and the forks of the cau- 

dal, violet ; the rest of the body and anal green; the middle of lunation of the tail gray. 

The spinous portion of the dorsal is low, and covered with scales. 

D.8-13. P.(?). V.(?). A.3-11. C.(?). Length, 7 inches. 

Caribbean Sea, Cuv. 

Called ‘‘ Dégraisseur,’’ at Martinique. 

La Girelle dégraisseur, Julis detersor, Cuv. et Vau., x11. p. 408. 

GENUS IX. XIRICHTHYS, Cvv. 

Body compressed, head trenchant. Head higher than long, truncated in 

front. A single long, uniform dorsal. ‘Teeth in a single row in the jaws ; 

the anterior longest. Tongue and palate smooth ; pharyngeals tessellated. 

1. Xirichthys Martinicensis, Cuv. 

Fawn-colored, with violet tints upon the head and anterior portion of the dorsal. 

D.9-12. P.11. V.1-5. A.3-12. C.13. Length, 8 inches. 

Caribbean Sea, Cuv. 

Called ‘* Patate,’’ at Martinique. 

Le Rason de la Martinique, Xirichthys Martinicensis, Cuy. et Vau., xIVv. p. 49. 

2. Xirichthys lineatus, Cuv. 

A milk-white spot on the sides, from which descend alternately pale and deep red lines. 

Cheeks with bluish lines. Fins red. 

D.4-17. P.ll. V.1-5. A.3-12. C©.13. Length, 5 or 6 inches. 

South Carolina, Lin. Caribbean Sea, Cuv. 

Corypheena lineatus, Lin., Syst. Nat., Gmet., p. 1195. 

4 vs Suaw’s Gen. Zool., 1v. p, 224. 
Le Rason rayé, Xirichthys lineatus, Cuy. et VaL., xtv. p. 50. 

Xirichthys lineatus, Dexay’s Report, p. 177. 
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3. Xirichthys vitta, Cuv. 

No lines nor spots upon the body or fins. Fawn-colored, with a pale longitudinal band 

passing through the middle of the body, from the angle of the operculum to the caudal fin. 

D.9-12. P.1l. V.1-5. A.3-12. C.13. Length, 6 inches. 

Caribbean Sea, Cuv. 

Le Rason bandelette, Xirichthys vitta, Cuv. et VAL., xiv. p. 51. 

GENUS X. SCARUS, Liv. 

Jaws convex, rounded, and furnished with teeth arranged like scales upon 

their edge and upon their anterior surface ; during life, the jaws are covered 

by fleshy lips, but there is no double one adhering to the suborbital. They 

have the oblong form of a Labrus, large scales, and an interrupted Jateral line ; 

three pharyngeal plates, two above and one below, furnished with teeth as in 

the Labrus ; but these teeth are transverse blades, and not rounded like paving- 

stones. 

1. Scarus Abildgaardii, Biocu. 

Back of a beautiful blood-red color, sides paler red ; belly a pale rose-color ; the edge of 

the scales brownish, and the operculum edged with black. Scales large, hexagonal, almost 

smooth ; strie scarcely visible. There is no trunk to the venations of the lateral line, and 

they divide, from the base, into six or seven branches, which give off branches and extend 

over almost the whole scale. 

D. (2). P.(2?). V. (2). A- (2). ©. (2). Length, 154 inches. 

Caribbean Sea, Cuv. 

Called ‘‘ Red-fish,’’ at St. Thomas. 

Sparus Abildgaardii, Brocs, pl. 259. 

Vieja, Parra, p. 58, pl. 28, fig. 2. 
Sparus Abildgaardii, Abildgaard’s Sparus, SHaw’s Gen. Zo@l., rv, p. 412. 

Le Scare rouge, Scarus Abildgaardii, Cuv. et Vat., xiv. p. 175. 

2. Scarus guacamaia, Parra. 

Bluish green beneath the pectorals, along the sides, and upon the whole posterior portion; 

head, anterior and upper part of the back, and the belly, yellowish gray ; base of the jaws 

of a verdigris-green color; dorsal and anal fins brown, with green spots along their base ; 

the caudal with green rays in its middle, upon a yellowish gray ground ; pectorals and ven- 

trals with green tints. Dorsal spines not very stout. Caudal, when extended, has a slight 

point at its centre, but its extremities project much beyond this. Scales with granular strie. 
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A long trunk to the venations of the lateral line, which is slightly raised, and terminating 

in a small bouquet of short, irregular branches. 

D.(?). P.(?). V.@). A. (@). C.(?). Length, 2 to 3 feet. 

Caribbean Sea, Cuv. 

Called ‘‘ Cacabelly,’”? and ‘‘ Great Parrot-fish,”’ at St. Thomas. 

Guacamaia, Parra, p. 54, pl. 26. 

Le Guacamaia, ou grand Scare 4 machoires bleues, Scarus guacamaia, Cuv. et VaL., x1v. p. 178. 

3. Scarus celestinus, Cuv. 

Blue ; the lower jaw nearly all green ; the upper green near the edges. The extremities 

of the caudal fin not half the length of the rest of the fin. Scales granulated like the pre- 

ceding, but the bouquets produced by the arbuscules of the lateral line more elongated. 

D.(?). P.(?). V. (2). A.(?). ©. (2). Length, 21 inches. 

Caribbean Sea, Cuv. 

Le Moyen et le petit Scare 4 machoires bleues, Scarus ccelestinus, Cuy. et VAL., x1v. p. 180. 

4. Scarus turchesius, Cuv. 

Deep green; belly rose-colored ; the extremities of the dorsal and anal rays blue. Jaws 

turquoise-blue. Scales slightly striated. The arbuscules of the Jateral line have a trunk ter- 

minated by three or four small branches, one or two of which are forked. 

D. @). P.(). Vo). A. @). C. (2). Length, 13 inches. 

Caribbean Sea, Cuv. 

Called ‘‘ Cotorra,’’ at Porto Rico. 

Le Scare cotorra, Scarus turchesius, Cuv. et VaL., xiv. p. 181. 

5. Scarus Catesbei, Lacrp. 

Body and caudal green, with a red band upon this fin parallel to its margin; dorsal red- 

dish ; anal red, margined with green ; ventrals red, edged with blue ; pectorals violet, upper 

edge blue ; head deep gray, tinged with violet, with purple at the edges of the opercle and 

preopercle; a yellow spot upon the suprascapular scale; a purple band upon the temples ; 

a yellow spot upon the side of the tail. 

Dé\(2) x, Bn @ieen Vora); Ce (@)s. Length, (2). 

Hispaniola, Cuba, and the Bahama Islands, Carrssy. 

Psittacus piscis-viridis Bahamensis, Parrot-fish, Carespy’s Hist. Carol., 1. pl. 29. 

Le Scare Catesby (Scarus Catesbei, Lacep.), Cuv. et VaL., xiv. p. 183. 

6. Searus chrysopterus, Bioca. 

Greenish blue ; dorsal and irides red. Scales large, strie scarcely perceptible. The ar- 

buscules of the lateral line consist of a short trunk and six or seven branches, which bear still 
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smaller ones extending over almost the entire scale. When the fish is dry, it is of a green 

color, changing to blue; fins yellow; a wide green band upon the upper and lower edge 

of the caudal; the outer edge of the ventrals green, with a brown or bluish spot above, at 

the base of the pectorals. 

D. (2). P.(?). V.(?). A. (@). ©. (2). Length, 1 foot to 14 inches. 

Caribbean Sea, Cuv. 

Called ‘‘ Snoper,’’ at St. Thomas. 

Scarus chrysopterus, Brocu, p. 286, No. 5? 
Le Scare & nageoires dorées (Scarus chrysopterus, Bx.), Cuv. et Vau., xiv. p. 185. 

7. Scarus coeruleus, Cuy. 

When dry, the whole body appears green or greenish gray. The scales and fins margined 

with brighter green. Forehead prominent. The points of the caudal fin more than one 

third of its whole length. Scales with a dead surface, smooth at their edges ; the puncta- 

tions scarcely seen without the lens. The arbuscules of the lateral line have a simple trank, 

and three or four unequal, tortuous branches, which do not extend to the sides of the scales. 

D. (2). P. (2). V.(?). A.(?). C.(?). Length, 16 to 20 inches. 

Gulf of Mexico, Parra. Caribbean Sea, Cuv. 

Called ‘‘ Bleu Serin,’’ or ‘* Peau bleue,’’ at St- Thomas. 

Trompa, Parra, p. 57, pl. 27, fig. 2. 

Mormyrus ex cinereo nigricans, Bone-fish, Catesny’s Hist. Carol., m. pl. 13. 
Le Scare & front bombé, ou le Scare bleu, Scarus ceruleus, Cuv. et VaL., xiv. p. 186. 

8. Scarus aurofrenatus, Cuv. 

Crimson, tinged with brown upon the back, mingled with green towards the belly. Chest 

greenish, an orange band passes from the angle of the mouth beneath the eye, backwards, and 

a small one upon the temple parallel to it. The dorsal is orange, grayish anteriorly ; anal 

red, edged with violet, and violet at its base. Caudal red, with a broad white edge, and ex- 

tremities black. Pectorals pale orange, first ray violet or blackish ; ventrals light red, irides 

rose-colored. Scales very feebly striated ; the arbuscules of the lateral line, with five or six 

slightly ramified branches, occupying all the exposed part of the scale. Back of the head 

one and one third longer than high ; two spines at the angle of upper jaw. Caudal crescent- 

shaped. 

D.10-9. P.(?). V.(?). A. (?). C.(?). Length, 10 inches. 

Caribbean Sea, Cuv. 

Le Scare bridé d’or, Scarus aurofrenatus, Cuv- et VaL., xIv. p. 191. 

9. Scarus quadrispinosus, Cuy. 

When preserved, olive-brown ; lighter upon the sides and beneath the belly. The inferior 

fins tinged with yellow; no lines nor bands upon the head or fins. Four sharp points 
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placed longitudinally upon each side of the upper jaw. Scales feebly striated; the trunks of 

the venations of the lateral line nearly undivided. 

D. (?). P.(?). V. (2). A- (2). C.(2)- Length, 13 inches. 

Caribbean Sea, Cuv. 

Called ‘‘ Cacabari,’’ at St. Thomas. 

Le Scare 4 quatre pointes, Scarus quadrispinosus, Cuv. et VaL., xiv. p. 197. 

10. Scarus vetula, Biocu. 

Back olive-green ; a wide yellow band arises at the shoulder, and extends upon the side 

to the middle of the body; belly greenish; a bright green surrounds the lips, forming two 

bands, which pass from the snout towards the eye, and are continued upon the temple, and 

also upon the trunk above the yellow band. The dorsal has a longitudinal yellow band be- 

tween two bands of a bright green. Caudal bright green, with a yellow band above and 

below. Pectorals and ventrals yellow. Scales smooth to the touch; under the glass they 

appear finely striated and granulated. The arbuscules of the lateral line are divided into two 

or three small, short tufts. 

D.(?). P.(?). V.(?). A. (?). C. (2). Length, 9 or 10 inches. 

Gulf of Mexico, Parra. Caribbean Sea, Cov. 

Vieja, Parra, p. 58, pl. 28, fig. 1. 

Scarus vetula, Biocu, p. 289, No. 1. 

Le Scare & raies vertes, Scarus vetula, Bu., Cuv. et Vat., xrv. p.193. 

11. Scarus punctulatus, Cuv. 

The middle of the vertical fins yellowish, dotted with green; the edges of the caudal 

green. ‘Two points on each side of the upper jaw. 

D. (?). P. (2). V.(?). A. (2). C. (2). Length, 6 inches. 

Caribbean Sea, Cuv. 

Le Scare pointillé, Scarus punctulatus, Cuv. et Vau., x1v. p. 195. 

12. Scarus teniopterus, DEsmarest. 

Brown, tinged with olive; no green lines upon the head, nor yellow nor orange margins 

to the tail. An opaque, yellowish-gray band at the base of the dorsal and anal, and a nar- 

row brown line upon their margin. 

D.(?) ~P.(?). V. (2). A. (2). C.(?). Length, 10 inches. 

Gulf of Mexico, Cuv. 

Le Scare & bandelettes (Scarus teniopterus, DesmAREsT), Cuv. et VAL., XIV. ps 195. 

13. Scarus diadema, Cuv. 

Greenish gray ; a yellow band across the forehead, and continued back to the top of the 
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temples; a second parallel band beneath this. A line at the base, and upon the edge of the 

dorsal ; round and oval violet spots between these two lines. A row of spots, also, between 

two lines upon the anal. ‘The arbuscules of the lateral line very slightly divided. 

D. (?). P.(?). V.(?). A-(?). C.(?). Length, 6 inches. 

Caribbean Sea, Cuv. 

Called ‘‘ Perroquet,’’ at Martinique. 

Le Scare diadéme, Scarus diadema, Cuv. et Vat., xiv. p. 193. 

14. Scarus alternans, Cuv. 

Silvery ; head rose-colored, with three brighter-colored, wide bands. All the fins yellow. 

Scales finely striated and dotted. ‘The arbuscules of the lateral line are simple trunks, hav- 

ing two or three very short branches along the trunk. 

D. (?). P.(?). V.(?). A.-(?). C.(?). Length, 7 to 8 inches. 

Caribbean Sea, Cuv. 

Called ‘‘ Perroquet,’’ at Martinique. 

Le Scare 4 raies rouges et blanches, Scarus alternans, Cuv. et VaL., xiv. p. 200. 

15. Scarus rubripinnis, Cuv. 

Olive-green, brownish towards the back, mingled with rose-color upon the breast and 

belly ; ventrals and anal red; dorsal olive-gray, the rays with brownish spots ; caudal ash- 

colored, marbled towards the base with deeper ash-brown; pectorals tinged with olive. 

Scales large and almost entire. Each arbuscule of the lateral line has four or five branches, 

which extend in irregular rays upon the scale. 

D. 9-10. P.(?). V.(?). A.1-10. C. (2). Length, 10 inches. 

Caribbean Sea, Cuv. 

Le Scare & ventrale et anale rouges, Scarus rubripinnis, Cuv. et Vat., xiv. p. 199. 

16. Scarus flavo-marginatus, Cuv. 

Yellowish green, with neither lines nor bands upon the body or head. Dorsal is spotted 

with violet, with a yellow line near the edge, and another along the base. Anal similar; no 

spots upon the caudal. 

D.(?). P.(2?). V. (2). A. (2). C. (2). Weight, 2 or 3 pounds. 

Caribbean Sea, Cuv. 

Le Scare rayé de jaune, Scarus flayo-marginatus, Cuv. et VaL., xry. p. 202. 

17. Scarus virens, Cuv. 

Pale green, with reddish ventrals and caudal. When dried, greenish gray, with brownish 

tints ; pectorals and ventrals yellowish. Small brownish spots upon the caudal, forming ir- 
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regular bands. The arbuscules of the lateral line composed of one short and concealed 

trunk, with three or four long and straight branches. 

DA@) Ba?) Va?) An (a= (C2): Length,.(2)- 

Caribbean Sea, Cuv. 

Called ‘ Cotorra,’’ at Porto Rico. 

Vieja, Parra, p. 58, pl. 28, fig. 3. 

Le Scare vert d’eau, Scarus virens, Cuv, et Vat., x1v. p. 203. 

18. Scarus radians, Cuv. 

Greenish brown, or deep blue, with deeper reflected lines along the rows of scales. The 

arbuscules of the lateral line have concealed trunks, and three very slightly ramified branches 

which spread over almost all the scale. Four teeth on each side, occupying the whole cir- 

cumference of the upper jaw, are directed horizontally and divergent. 

DDE (ey ae (ea Wi (een Aten (es en (@)) ne Maen thi (7). 

Mexico, Cuv. 

Le Scare 4 machoire rayonnée, Scarus radians, Cuv. et VaL., xrv. p. 206. 

GENUS XI. CALLYODON, Gronov. 

Anterior teeth in several imbricated rows ; the lateral teeth of the upper 

jaw separate and pointed, and upon each side of this jaw an inner row of much 

smaller teeth. 
1. Callyodon flavescens, Cuv. 

Yellow, with flesh-colored spots; fins rose-colored, with a black spot at the base of the 

pectorals. 

D.(?). P.(2). V.(?). A. (2). C.(). Length, (?). 
Gulf of Mexico, Parra. 

Vieja, Parra, p. 58, pl. 28, fig, 4. 
Le Callyodon jaunatre, Callyodon flavescens, Cuv. et VaL., xiv. p. 289. 

2. Callyodon auro-punctatus, Cuv. 

Greenish. The three vertical fins are sprinkled with small aurora-colored spots, which 

unite in oblique and irregular bands. Spots of the same color upon the lower jaw. An 

aurora-colored line passes from the angle of the mouth to the eye, and another extends upon 

the cheek and towards the temple, where there is still another. Scales nearly smooth ; their 

arbuscules have one principal branch, and four or five lateral branches, which are also but 

little ramified. 

D. (?). P.(?). V.(?). A. (2). C. (2). Length, 6 inches. 

Caribbean Sea, Cuv. 

Le Callyodon 4 points dorés, Callyodon auro-punctatus, Cuv. et VaL., x1v. p. 290. 
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ORDER II. MALACOPTERYGII. SOFT RAYED. 

All the fin rays soft and cartilaginous, with the exception sometimes of the 

first in the dorsal and the first in the pectoral fins. These rays are of an ar- 

ticulated structure, and generally more or less branched at their extremities. 

ABDOMINALES. 

The ventrals behind the pectorals, and not attached to the humeral bone. 

FAMILY XV. SILURIDA. 

Skin naked, and covered with a mucous secretion. In some genera, the 

body is nearly covered by osseous plates. Head depressed, and generally en- 

larged, with several fleshy filaments. A second adipose dorsal often present. 

The intermaxillaries, suspended under the ethmoid bone, form the edge of the 

upper jaw. First ray of the dorsal and pectoral fins usually a strong, articu- 

lated spine, with a complicated movement. 

GENUS I. BAGRUS, Cov. 

Behind the intermaxillary band of velvety teeth, another band, sometimes 

velvety and sometimes ina single range. ‘The number of their barbels, and 

the form of their head, serve as characters for subdivision. 

1. Bagrus mesops, Cuv. 

Hye at half the distance between the extremity of the snout and the edge of the preoper- 

cle; the interparictal is only a sixth the length of the head, and its edges diverge. ‘The en- 

tire helmet with compact granulations ; the opercle is granulated near the articulation, and 

has closely crowded veins. Ventrals as long as the pectorals, and their rays singularly 

knotted. ‘The maxillary barbel does not extend beyond the middle of the pectorals. — 

D.1-7. P.(?). V.@). A. 18. C.(?). Length, 16 to 17 inches. 

Caribbean Sea, Cuv. 

Le Bagre mesops, Bagrus mesops, Cuy. et VaL., xiv. p. 456. 

2. Bagrus prodps, Cuv. 

Of a beautiful plumbeous slate-color, beneath white. The eyes three times nearer to the 

tip of the snout than to the edge of the preopercle. The opercular angle granulated, sharp, 
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and as long as high; dorsal and pectoral spines granulated upon their anterior face, dentated 

slightly behind. Jaws equal. The maxillary barbel extends only to the first quarter of the 

pectoral. 

D. 1-7. P.1-11 V.6. A.19. C€.15. Length, 6 inches to 2 feet. 

Caribbean Sea, Cuv. 

Le Bagre proéps, Bagrus proéps, Cuy. et VAL., x1v. p. 457. 

GENUS II. GALEICHTHYS, Cuv. 

Head rounded, smooth, unarmed. Dorsal and pectoral fins long ; the first 

ray of each roughened, and ending in filaments. An adipose dorsal. ‘Teeth 

on the jaws and vomer. Branchial rays, six. Mouth wide, with from four to 

six barbels. 

1. Galeichthys marinus, Mrireur.. 

Blue above, tinged with green ; sides silvery ; abdomen opaque white. Maxillary bar- 

bels not extending to the ventrals. Filament of the pectoral fin reaching to, and occasionally 

extending beyond, the ventrals. Caudal lunate, with pointed tips. 

D.1-6. P.1-11. V.6. A.22. C.17. Length, 6 inches to 2 feet. 

New York; Mirenrnt, Dexay. New Orleans, South Carolina, Cuv. Gulf of Mexi- 

co, Parra. 

Bagre, Parra, p. 68, pl. 31, fig. 1. 
Silurus marinus, Salt-water Cat-fish, Murewiut, Trans, Lit. and Phil. Soc. of N. Y., 1. p. 433. 
Le Galeichthe de Parra, Galeichthys Parre, Cuv. et Vat., xv. p. 33. 

Galeichthys marinus, Oceanic Cat-fish, DExay’s Report, p. 178, pl. 37, fig. 118, 

GENUS III. ARIUS, Cuv. 

With the general form of the Galeichthys, but the palatine teeth form two 

distinct and distant plates ; rarely any on the vomer. Branchial rays, five or 

SIX. 

1. Arius Milberti, Cuv. 

Brownish, steel-blue, verging to blackish above ; silvery beneath. Adipose dorsal black- 

ish ; the others gray or brown. Casque granulated all over, and not in radiating strie. The 

maxillary barbels extend a little beyond the extremity of the operculum. 

D.1-7. P.1-10. V.6. A.17. C.15. Length, 5 to 15 inches. 

New York, South Carolina, Cuy. 

L’Arius de Milbert, Arius Milberti, Cuy. et Vau., xv. p. 74. 

Arius Milberti, Milbert’s Arius, Dexkay’s Report, p. 179. 
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GENUS IV. PIMELODUS, Cov. 

Palate smooth and without teeth. Barbels varying from six to eight. 

Casque occasionally present. 

1. Pimelodus catus, Liv. 

Fuliginous, darker upon the head and back, approaching to black ; lighter upon the sides, 

tinged with cupreous; white beneath, in front of the ventrals. Upper jaw the longer. 

Caudal nearly even, rounded. The barbels at the angle of the upper jaw the longest. 

D.1-5. P.1-8 V.8. A.21. C.19. Length, 7 to 9 inches. - 

Maine, New Hampshire, Massachusetts, Storer. Connecticut, Ayres. New York, 

Mrrcuitx, Cuv., Dexay. Lake Ontario, Lesurur. South Carolina, Cuv. 

Cat-fish, Carespy’s Hist. Carol., 1. p. 23, pl. 23. 

Silurus catus, Lrn., Syst. Nat. 

a ‘© Common Fresh-water Cat-fish, Mircumx1, Trans. Lit. and Phil, Soc, of N. Y., 1. p. 433, 
Pimelodus nebulosus, Lesueur, Mémoires du Muséum, v. p. 149. 

ae Co Horned Pout, Srorer’s Report, p. 102. 
Le Pimélode chat, Pimelodus catus, Cuv. et Vau., xv. p. 124. 

Le Pimélode nébuleux, Pimelodus nebulosus, Cuv, et Vau., xv. p. 132. 
Pimelodus catus, Common Cat-fish, DExay’s Report, p. 182, pl. 37, fig. 119. 

2. Pimelodus ccenosus, RrcHarpson. 

Greenish above, marbled with deeper green; paler beneath; fins blackish. Labials end- 

ing in a tapering barbel, which reaches to the gill-opening. Pectoral spine serrated at its 

posterior edge by ten or eleven acute teeth. The outline of the dorsal, anal, and caudal 

rounded. 

B.9. DIES". (Pol 8, Ves. cAeet.  Colvsen cbenrth.. Ounches: 

Lake Huron, Ricuarpson. 

Silurus (Pimelodus) cenosus, Huron Pimelode, Ricu., Fauna Boreal. Americ., 111. p. 132. 

Le Pimélode sali (Pimelodus cenosus, Ricu.), Cuv. et VAL., xv. p. 129. 

Pimelodus cenosus, Dexay’s Report, p. 186. 

8. Pimelodus borealis, RicHarpson. 

Dark greenish brown on the back and sides ; on the belly, whitish. Head flat and broad. 

Neither pectoral nor dorsal spine serrated. Dorsal subquadrangular. Caudal has a wide, 

shallow fork, with obtusely rounded lobes. 

D.1-6. P.1-6. V.9. A.25. C.173. Length, 30 inches. 

Northern regions, Rrcwarpson. 

Silurus (Pimelodus) borealis, Meteneg, Ricu., Fauna Boreal. Americ., 111. p. 135. 

Le Pimélode boréal (Pimelodus borealis, Ricu.), Cuvy. et Va., xv. p. 130. 

Pimelodus borealis, Dekay’s Report, p. 187. 

4. Pimelodus albidus, Lesurur. 

Whitish ash. Fins red, excepting the adipose fin, which is brown. 
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B. 105 Dilt=6>, Pal=10m Va8eeA. 22; GC: 10! Length, 12 to 15 inches. 

Delaware, Lesvreur. 

Pimelodus albidus, Lesueur, Mémoires du Muséum, v. p. 148. 

Le Pimélode blanchatre (Pimelodus albidus, Lesvrur), Cuv. et VaL., xv. p. 131. 
Pimelodus albidus, DEKay’s Report, p. 186. 

5. Pimelodus nigricans, Lesunur. 

Large. Olive-brown ; sides of the body, towards the tail, ash-white, with occasionally 

large, confluent black spots; a few irregular, distant, round black spots on the upper part 

of the body. Beneath bluish white, varied with darker. Caudal forked. 

D.1-6. P.1-9. V.1-8. A.26. C. 173. Length, 2 to 4 feet. Weight, 6 to 

30 pounds. 

Lakes Erie and Ontario, Lesurvur. 

Le Pimélode noiratre, Pimelodus nigricans, Lesurur, Mémoires du Muséum, v. p.153, pl. 16. 

Silurus (Pimelodus) nigrescens, Black Pimelode, Lesvrun, Rrew., Fauna Boreal. Americ., 111, p. 134. 

Le Pimélode noiratre (Pimelodus nigricans, Lesveur), Cuv. et Vat., xv. p. 133. 

Pimelodus nigricans, Great Lake Cat-fish, Dexay’s Report, p. 180. 

6. Pimelodus punctulatus, Cuv. 

Above brown, punctured with black ; beneath whitish. Fins brown. When fresh, sil- 

very gray. Branchial rays, twelve. The lower jaw the longer. The maxillary barbel does 

not extend beyond the middle of the operculum. Caudal even. 

D.1-6. P.1-10orll. V.8. A.16. C.17. Length, 2 to 3 feet. 

Louisiana, Cuv. 

Called ‘* Black Cat-fish,’? or ‘* Mud-fish.’’ 

Le Pimélode piqueté, Pimelodus punctulatus, Cov, et Vat., xv. p. 124. 

Pimelodus punctulatus, Drxay’s Report, p. 187, 

7. Pimelodus xneus, Lesurur. 

Copper-colored, marbled with black. Lower jaw the longer. Caudal truncated. Dorsal 

spine without teeth ; pectoral spine denticulated at its edges. 

D.1-6. P.1-8. V.9. A.11. C.25. Length, 2 to 8 feet. 

Ohio, Cuv. 

Pimélode cuivre, Pimelodus zneus, Mémoires du Muséum. v. p. 150. 
Le Pimélode cuivre (Pimelodus eneus, Lesugur), Cuy. et VAL., xv. p. 135. 
Pimelodus zneus, Dexay’s Report, p. 187, 

8. Pimelodus furcatus, Lesurnur. 

Silvery ; dull towards the back. Elongated. Tail fureated. Adipose fin small and nar- 
row. Upper jaw longer than the lower. The maxillary barbel scarcely extends beyond the 
preoperculum. Pectoral and dersal spines denticulated posteriorly. 

Di 1-7) P.i1-10. V. (2). A. 32=33 or34. C. 15. Length, 1 to 4 feet. 
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Ohio, Louisiana, Lesurur. 

Pimelodus 4 queue fourchue, Pimelodus cauda-furcatus, LesuEur, Mémoires du Muséum, v. p. 152. 

Le Pimélode fourchu (Pimelodus furcatus, Lesuzur), Cuy. et Vau., xv. p. 136. 
Pimelodus furcatus, DExkay’s Report, p. 187. 

9. Pimelodus pullus, Dexay. 

Uniform dusky brown above, approaching to black; beneath bluish white. Fins and cir- 

thi black, the former tinged with red. Pectorals pointed ; ventrals subacute ; caudal fins 

emarginate. 

D.1-5. P.1-7. V.8. A.17. C. 193. Length, 9 inches to 1 foot. 

New York, Dexay. 

Pimelodus pullus, Brown Cat-fish, DEKay’s Report, p. 184, pl. 37, fig. 117. 

10. Pimelodus atrarius, DexKay. 

Deep black, occasionally blackish brown above and on the sides; ashen-gray beneath. 

Adipose dorsal long and slender ; the rays of the fins passing beyond the membrane. Cau- 

dal emarginate, round, with numerous accessary rays. 

Ds1-6. P.1-7. V.8 A.20.. C.17§. Length, 4 to 5 inches. 

New York, Dexay. 

Pimelodus atrarius, Black Cat-fish, Dexay’s Report, p. 185, pl. 36, fig. 116. 

11. Pimelodus cupreus, Rar. 

The upper surface of the head and back is olivaceous; the sides and beneath coppery 

yellow, and the fins often orange orreddish. Upper jaw projecting. Maxillary barbels short, 

reaching only half the length of the head. Adipose small and narrow, and does not reach 

as far back as the termination of the base of the anal fin. Anal rounded anteriorly ; acute 

at its posterior angle. 

D.1-7. P.1-7. V.1-7. A.24. C. 249. Length, 1 to 4 feet. 

Lake Erie, Ohio River, and their tributaries, Rar., Kinrnanp. 

Pimelodus cupreus, Yellow Cat-fish, Rar., Ichth. Ohien., p. 65. 
“ se Ke Oe Kirtianp’s Report, pp. 169, 194; catalogued, not described. 
« te rT “ Dexay’s Report, p. 187; catalogued, not described. 

ee « ae a KirtLanp’s Manuscript for publication in Bost. Journ. Nat. Hist 

12. Pimelodus limosus, Rar. 

Dusky, clouded with irregular muddy spots on the head and back, and lighter gray on the 

abdomen and throat. Maxillary barbels extend to the pectoral fin. Lower jaw the longer. 

Anal rounded ; caudal nearly even. 

D.1-7. P.1-10. V.9. A.1. C.20. Length, 18 inches. 

Ohio River, Rar., Kinruanp. 
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Pimelodus limosus, Mud Cat-fish, Rar., Ichth. Ohien., p. 66. 
Pimelodus PAIGE Mud Cat-fish, Rar. (a variety from age), Ichth. Ohien., p. 64. 

io ae “6 Kirttanp’s Report, pp. 169, 194; eataice ued not described. 

id Us O. fs Dexay’s Report, p. 187; catalogued, not described. 

Pimelodus limosus, Mud Cat-fish, Krrrnanp’s Manuscript for publication in Bost. Journ, Nat. Hist. 

13. Pimelodus natalis, Lesurur. 

Color of the fins deep red, mingled with yellow. The top of the head is of a deep olive, 

which is lighter upon the back, passing into yellow upon the sides, and becoming a bright 

yellow upon the abdomen. Body equal. Caudal fin truncated in a straight line; anal long, 

rounded. The barbels of the inferior jaw are unequal; the central two the shorter. 

D. (?). P.(?). V- (2?) <A. (2). C.(?). Length, 8 inches. 

Habitat, (?). Lesueur does not mention, although probably a southerner. 

Pimelode noel, Pimelodus natalis, Lesurur, Mémoires du Muséum, v. p. 155. 

14. Pimelodus lemniscatus, Lesurur. 

Pale and russet-colored. The first dorsal, anal, caudal, and pectorals, edged with black. 

Skin smooth, with small pustules upon the back. Its long and low adipose fin is united to 

the caudal fin. Tail round, wide, and united to anal fin by a membrane. The dorsal spine 

not denticulated ; that of the pectorals short, and denticulated anteriorly. 

D.8. P.12. V.9. A.20. C.50. All the fin rays subdivided. Length, 4 to 8 inches. 

Southern States, Dexay. 

Pimelodon livrée, Pimelodus lemniscatus, LEsururR, Mémoires du Muséum, v. p. 155. 
Pimelodus lemniscatus, DEKay’s Report, p. 187. 

15. Pimelodus ccrulescens, Rar. 

Back, head, and sides of the belly, dusky or lead color ; forehead dark brown, sides of the 

head yellowish ; belly and throat white. The maxillary barbels extend beyond the pectoral 

fins. Adipose fin broad, oblong-ova]. Caudal fin merely lunate in old specimens; deeply 

and acutely forked in the young. Pectoral spine serrated upon its posterior edge. 

D.1-6. P.1-7. V.8. A.30. C.20. Length, 22 inches. 

Lake Erie and the Ohio River, Kirrnany. Alabama, Storer. 

Pimelodus ccerulescens, Blue Cat-fish, Rar., Ichth. Ohien., p. 63. 

ze as me a3 Kirtianp’s Report, pp. 169, 194. 

Pimelodus maculatus, Spotted Cat-fish, Rar., Ichth, Ohien., p. 62 (the young). 

Pimelodus alii Ee Cat-fish, Rar., Ichth. Ohien., p. 63 (the middle-aged). 

ue se Remain) s Report, pp. 169, 194. 
Pimelodus argyrus, Silvery Cat-fish, Rar., Ichth. Ohien., p. 64 (variety from locality). 

16. Pimelodus xanthocephalus, Rar. 

Tron-gray, with the whole or part of the head yellow. Belly white. Upper jaw the 

longer. Barbels shorter than the head. ‘Tail entirely truncate ? 

D.1-6. P.(?). V.(?). A. 22. C.24. Length, 1 foot. 

63 
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Ohio River and tributaries, Rar. 

The ‘‘ Small Black Bull-head”’ of the northern streams and lakes. 

Pimelodus xanthocephalus, Yellow-head Cat-fish, Rar., Ichth. Ohien., p. 66. 
ne RE ae a Kirtianp’s Report, pp. 169, 194, 
“ “ e “ Dexay’s Report, p. 187, 

GENUS V. NOTURUS, Rar. 

Adipose dorsal fin very long, decurrent, and united with the tail, which is 

decurrent on each side, but unconnected with the anal fin. It differs from the 

genus Plotosus of Lacepede by having the anal fin free, and from Pimelo- 

dus by the connection of the tail with the second dorsal fin. 

1. Noturus flavus, Rar. 

Back and head yellowish olive ; sides yellow; nose, throat, and abdomen, white. Fins 

diaphanous, slightly dusky. Maxillary barbels not as long as the head. Rudiments of an 

immature adipose fin. Anal elongate, widened behind. 

D.1-7. P.1-7. V.8. A.1-7. C.(?). Length, 4 to 12 inches. 

Ohio, Mahoning River, and Lake Erie, Rar., Kirruawp. 

Noturus flavus, Yellow Back-tail, Rar., Ichth. Ohien., p. 65. 

Ud et sf oe Kirtiann’s Report on the Zoél. of Ohio, pp. 169, 195, 

Pimelodus flavus, Young Cat-fish, with the rudiments of an adipose fin, Dexay’s Report, p. 187, 
Noturus flavus, Rar., Kirrtanp’s Manuscript for publication in the Bost. Journ. Nat, Hist. 

Dr. Kirtland considers this a full grown species, and distinct ; and has, therefore, adopted 

Rafinesque’s genus. 

“FAMILY XVI. CYPRINID. 

Mouth but slightly cleft ; weak jaws, most frequently without teeth, and 

the edge of which is formed by the intermaxillaries ; pharyngeals strongly den- 

tated. Branchial rays not very numerous. Body scaly. One dorsal fin. 

No adipose dorsal. Their stomach has no cul-de-sac, nor their pylorus any 

cecal appendages. They are the least carnivorous of all fishes. 

GENUS I. CYPRINUS, Lin. 

Body covered with large scales ; a single elongated dorsal fin ; lips fleshy ; 

mouth small; teeth in the pharynx, but none on the jaws; branchial rays, 

three. 
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1. Cyprinus carpio, Lin. 

Golden olive-brown, head darkest; belly yellowish white ; fins dark brown. Dorsal fin 

long, emarginate ; the second dorsal ray and first anal ray serrated posteriorly. ‘T'wo barbels 

at the angle of the mouth. ‘Tail forked. Twelve rows of scales between the ventral and dor- 

sal fins. 

D. 22. P.17. V.9. A.8. C.19. Length, 6 to 12 inches. 

Introduced into Newburgh, Orange County, New York, from France, Dexay. 

Cyprinus carpio, Lry., Syst. Nat. 

La Carpe, Cyprinus carpio, Biocn, 1. p. 77, pl. 16. 

Cyprinus carpio, Common Carp, SHaw’s Gen. Zoél., v. p. 179, pl. 121. 
U3 a 55 «  Pennant’s Brit. Zodl., 11. p. 467, pl. 81. 
“ “t “ ««  Grirritu’s Cuv., x. p. 376. 
rT; ‘ “ «¢  Jenyns’s Brit. Vert., p. 401. 
“ “« “ ‘© Yarretv’s Brit. Fishes (2d edit.), 1. p. 349. 
“ « “ ‘«  Srrack’s Plates, p. 134, fig. 1. 
“ « “ «  Dexay’s Report, p. 183. 

La Carpe vulgaire, Cyprinus carpio, Cuy. et Vat., xv1. p. 23. 

2. Cyprinus auratus, Lin. 

Blackish at first, it assumes by degrees the fine golden red by which it is characterized ; but 

some are found of a silvery hue, and others variegated with these shades of color. Some in- 

dividuals have no dorsal, others a very small one; others have a very large caudal, divided 

into three or four lobes; the dorsal and anal spines are denticulated as in the common Carp. 

D.16. P.15. V.9. A.18. C.17. Length, 4 to 10 inches. 

A native of China. Introduced. Breeds freely in ponds in New York, Dexay, and in 

some portions of Massachusetts, Storer. 

Cyprinus auratus, Lry., Syst. Nat. 

ae ut Brocu, ut. pl. 93, 94. 

th Wo Gold Carp, PEnNanr’s Brit. Zodl., 111. p. 490. 
ce LG Golden Carp, Jenyns’s Brit. Vert., p. 403. 

iL ce Gold Carp, Yarretu’s Brit. Fishes (2d edit.), 1. p. 361. 
fs Us Golden Carp, Gold-fish, Grirrirn’s Cuv., x. p. 377. 

“ 6 ff **  Srorer’s Report, p. 82. 
US 03 Gold Carp, Dexay’s Report, p. 190. 

La Carpe dorée, Cyprinus auratus, Cuv. et VAL.) xvi. p. 101. 

GENUS II. GOBIO, Cuy. 

Dorsal and anal short, and without spines. Pharyngeal teeth conic, feebly 

bent at their summits, and in two series. Barbels at the angles of the mouth. 

1. Gobio cataracte, Va. 

Body elongated and rounded. The dorsal, in the middle of its length, is small ; caudal 

emarginate, and with rounded lobes; anal rounded, and larger than the dorsal; ventrals 

small; pectorals large. A barbel, very small, at each angle of the mouth. Scales small, 
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smooth, not striated, with seventy in a longitudinal series. Back deep gray, passing into 

plumbeous, and becoming silvery on the belly. Pectorals, dorsal, and caudal, gray ; ventrals 

and anal slate. 

D.3-6. P.(). V.(@). A.2-6. C.19. Length, 5 inches. 

Niagara Falls, Vat. 

Le Goujon des cataractes (Gobio cataracte, VaL.), Cuv. et VaL., xvi. p. 315, pl. 482. 
Gobio cataract, Niagara Gudgeon, Dekay’s Report, p. 394. 

GENUS III. LEUCISCUS, Kure. 

The dorsal and anal fins short, without strong rays at their commencement. 

No cirrhi nor barbels on the head. The dorsal either above the ventrals, or 

between them and the anal. 

Leuciscus Americanus, Lacep. 

Blackish, with shining white scales. Gill-covers golden, with a tinge of the same along 

the belly. Head often greenish ; and when the scales fall off, the back is frequently tinged 

with green and blue. Dorsal and abdominal outlines convex. 

ROH Tesi Wot EN Teh Wihteieane, 

D.9. P.17. V.9. A.13. C.19. Srorer. Length, 5 to 7 inches. 

D.10. P.15. V.10. A.14. C.193. Dexay. 

Massachusetts, Srorer. New York, Mircuruu, Dexay. Ohio River, Kirruanp. 

Pennsylvania, South Carolina, Cuv. 

yD nUE MRDUEUTE: LAcEPEDE, v. pl. 15, fig. 3. 
American Carp, SHaw’s Gen. Zodl., v. p. 204. 

Cyprinus crysoleucas, New York Shiner, Mirren, Trans, Lit. and Phil. Soc. of N. Y., 1. p. 459. 
Luxilus cryso-cephalus ? Rar., Ichth. Ohien., p. 43. 

Cyprinus (Leuciscus) crysoleucas, Ricu., Fauna Boreal. Americ., 11. p. 122. 

Leuciscus crysoleucas, StorErR’s Report, p. 83. 

Stilbe crysoleucas, New York Shiner, DeKay’s Report, p. 204, pl. 29, fig. 91. 

Leuciscus crysoleucas, Gold Shiner, Kirttanp, Bost. Journ. Nat. Hist., rv. p. 305, pl. 15, fig. 1. 

L’Able de Bose (Leuciscus Boscii, Vau.), Cuy.et VAL., xvi. p. 313. 

2. Leuciscus atronasus, Mrrceuii. 

Above greenish. A broad dark-brown or blackish band passes from the nose, including 

the lower half of the eyes, and proceeds in a straight line to the tail. Abdomen silvery, with 

a few blackish stains. Tail forked. 

D.7. P.12. V.9. A.7. C.19. Mrrcuiux. Length, 3 inches. 

D.8. P.15. V.8. A.8& C€.19§ Drxay. be se 

Massachusetts, Srorer. New York, Mircuity, Dexay. 

SN atronasus, Brook Minnow, Mircuitt, Trans. Lit. and Phil. Soc. of N. Y., 1. 460. 

fe Black-nosed Dace, DExay’s Report, p. 205, pl. 33, fig. 69. 
L’Able 4 nez noir (Leuciscus atronasus, Mircu.), Cuv.et Vau., xvu. p. 376. 
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3. Leuciscus cornutus, MircHi.u. 

Above blackish brown, with metallic reflections; sides brilliant cupreous. Dorsal and 

caudal fins dark brown, sometimes mottled with darker clouds; ventrals and pectorals 

light colored ; all the fins and the opercles margined with crimson. Numerous tubercles on 

the head. 

D.8 P.15. V.8. A.9. C.19%. Length, 5 inches. 

Massachusetts, Srorer. Connecticut, Livsuey. New York, Mircuitz, Dexay. 

Cyprinus cornutus, Red-fin, or Rough-head, Mrrcuinn, Amer. Month. Mag., 1. p. 324. 

Leuciscus cornutus, Red-fin, Srorer’s Supplement, Bost. Journ. Nat. Hist., 111. 
f os Dexay’s Report, p. 207, pl. 29, fig. 92. iT « 

Called, also, ‘‘ Red Dace.” 

4. Leuciscus atromaculatus, MircHiLu. 

Above dark olive-green, with a broad, dark, longitudinal band extending from the gill- 

covers to the tail. Flanks golden-yellow. Beneath silvery-white. Head deep brownish- 

black. Dorsal fin with a dark spot at the anterior portion of its base. Back, anterior to the 

dorsal, with a depression in the vertebral line. Lips fleshy. 

Di tn Piss Wee Anise Cyl. 

D.9. P.15. V.8. A.9. C. 18%. Length, 10 inches. 

New York, Mircurux, Dexay. 

Called ‘* Lake Chub,”’ and ‘* Lake Dace.”’ 

Cyprinus atromaculatus, Mud-fish, Mircumr, Amer. Month. Mag., u. p. 324. 
Leuciscus atromaculatus, Black-headed Dace, Drxay’s Report, p. 210, pl. 32, fig. 102. 

5. Leuciscus Hudsonius, De Witr Curinron. 

A broad satin stripe extending from the gill-covers to the tail, and a dark, rounded spot at 

the base of the tail. Opercles silvery. ‘Tips of the ventrals nearly reaching to the anal fin. 

D.8. P.1l. V.8. A.8 C.20% Dz Wirr Curnron. 

D.8. P.15. V.8. A. (?). C. 198 Dexay. Length, 4 inches. 

New York, Curnron, Drexay. 

Clupea Hudsonia, Spawn-eater, Curnron, Annals of Lyc. Nat. Hist. of N. York, 1 p. 49, pl. 2, fig. 2. 

Leuciscus Hudsonius, Spawn-eater, Dexay’s Report, p. 206, pl. 34, fig. 109. 

6. Leuciscus compressus, Rar. 

Head and back yellowish brown, sides and beneath silvery; pectorals yellow ; abdominal 

fins bright orange. Body very much compressed. Scales moderate size. Abdomen slightly 

carinated at the base of the anal fin. 

D.9. P.14. V.(?). A.9. C.30. Length, 2 to 4 inches. 

Ohio, Rar., Kirrnanp. 

Rutilus compressus, Fall-fish, Rar., Ichth. Ohien., p. 51. 
Us ne Flat Shiner, Kirrianp’s Report, p. 169, 

Leuciscus compressus, Fall-fish, KirtLanp, Bost. Journ Nat. Hist., 1v. p. 306, pl. 15, fig. 2. 
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7. Leuciscus erythrogaster, Rar. 

Two longitudinal black stripes upon sides; the space between the stripes white and 

silvery ; abdomen white, occasionally tinged with carmine in some specimens, and wholly of 

a bright carmine in others. Head short. 

D.8. P.12. V. 8 <A.8, C.20. Length, 3 to 6 inches. 

All the small brooks and rivulets of the West, Kirrnanp. Alabama, Srorrr. 

TREESEE leryubtonastals Red pete Shiner, Rar., Ichth. Ohien., p. 47. 

fe RaerNn! s Report, Catalogue, p. 169. 

“ Ui sf ff a Bost. Journ. Nat, Hist., rv. p. 23, pl. 11, fig. 2. 

8. Leuciscus plargyrus, Rar. 

Olivaceous and brown on the back and head; white and silvery on the sides and opercu- 

lum, occasionally iridescent. A brown band extends from the base of the head to the 

caudal fin, and involves the lateral line in its posterior half; beneath this band, a delicate 

blue or purplish tint is finally lost in the pure white of the abdomen. Mouth diagonal. Eyes 

large. 

D.9. P.15to20. V.9. A.9. C.20. Length, 4 inches. 

Kentucky, Rar. Every permanent stream in the State of Ohio, Kirrnanp. 

RUE plargyrus, Silver-side Fall-fish, Rar., Ichth. Ohien., p. 50. 
Oy Common Shiner of Ohio, Krrttanp, Bost. Journ. Nat. Hist., v. p. 26, pl. 8, fig. 2 

9. Leuciscus cephalus, Rar. 

Silvery. Back brownish. Sometimes the base of the caudal fin is marked like the dor- 

sal, with a round black or olive spot. The upper surface of the head and upper jaw often 

ornamented with prominent spines, varying in height and number. 

D.9. P.15. V.(?). A.9. C.20. Length, 6 to 8 inches. 

Ohio, Rar., Kirrianp. 

SSGEUINE cephalus, Big-head Chubby, Rar., Ichth. Ohlen., p. 49. 
sf Horned Bie Kiwmcan’ s Report, p. 169. 

as Us ‘ Bost. Journ. Nat. Hist., 111. p. 345, pl. 5, fig. 2. 

Leuciscus cephalus, Horned Chub, Dexay’s Report, p. 214. 

10. Leuciscus Kentuckiensis, Rar. 

Upper surface of the head and back dark umber, running into a lighter brown as it de- 

scends the sides, which are of a faint blue, that fades into a silvery white on the abdomen. 

Head of the male studded with minute tubercles above. Scales large. Caudal fin large, 

acutely lobed. 

D.8. P.12. V.(?). A.8. C.22. Length, 3 to 5 inches. 

Kentucky, Rar. Ohio, Kirrianp. 

Luxilus Kentuckiensis, Kentuckian Shiner, Rar., Ichth. Ohien., p. 48. 
« ar White and Yellow-winged Shiner, Kirrtanp’s Report, Catalogue, p. 169. 

3 as Kentucky Shiner, Kirtianp, Bost. Journ. Nat. Hist., v, p.27, pl. 8, fig. 3. 
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11. Leuciscus diplemia, Rar. 

Back olive, abdomen white and silvery, the sides iridescent and violaceous, marked with 

irregular and interrupted black lines on the posterior edges of the scales. Fins orange-col- 

ored in the females, violet or red in the males. Head flat between the eyes. Snout rounded, 

and in the males warty, Opercular angle with a diaphanous membrane. Under jawslightly 

projecting. Back elevated in front of the dorsal. P 

D.9. P.14. V.8. A.9. C.22. Length, 2 to 4 inches. 

All the Western streams, Kirrianp. 

Semotilus diplemia, Warty Chubby, Rar., Ichth. Ohien., p. 50. 

ig ce Red-sided Chub, Kirtnanp’s Report, Catalogue, p. 169. 
Ui os Red-sides, Warty Chub, Kirttanp, Bost. Journ. Nat. Hist., v. p. 276, pl. 22, fig. 3. 

12. Leuciscus dorsalis, Rar. 

Head and back bronzed. A brown stripe extends from the base of the tail to the head 

above the lateral line. Abdomen white and silvery. Fins fulvous, the anterior part of the 

base of the dorsal and the centre of the base of the caudal marked with a dark brown or 

black spot. Back gibbous anterior to the dorsal fin. 

D.8. P.(?). V.8. A.8. C.20. Length, 6 to 10 inches. 

All the Western streams, Kirrnawnp. 

Semotilus dorsalis, Big-back Chubby, Rar., Ichth. Ohien., p. 49. 

ge a Smooth-headed Chub, Kirrnanp’s Report, p. 169. 

i oF Common Chub, KirtLanp, Bost. Journ. Nat. Hist., v. p. 274, pl. 22, fig. 1. 

13. Leuciscus gracilis, RicHARDSON. 

Pale oil-green on the back, fading to white on the belly. Sides of the head nacreous. Head 

small. Scales large and thin. Lateral line straight, with fifty-five scales; seventeen scales 

in a vertical row under the dorsal, of which seven are above the lateral line. 

D.9. P.17. V.8. A.10. C. 19%. Length, 12 inches. 

Northern regions, Ricuarpson. 

Cyprinus (Leuciscus) gracilis, Saskatchewan Dace, Ricu., Fauna Boreal. Americ., 111. p. 120, pl. 78. 

No-natcheegaes, Cree INDIANS. 

L’Able gréle (Leuciscus gracilis, Rrcw.), Cuv. et Vau., xvii. p. 324, 

14. Leuciscus caurinus, Ricu. 

Moderately compressed. Head one fourth of its entire length, exclusive of caudal. 

Scales suborbicular, crenated exteriorly, and impressed with from fourteen to twenty fine but 

conspicuous lines, radiating from near the base, which is neither furrowed nor crenated. 

Seventy-five on the lateral line, twenty-four in a vertical line before the dorsal, and ten in a 

linear inch measured on the fore part of the sides. Caudal deeply forked. 

D.10. P.18. V.10. A.9. C.19§. Length, 124 inches. 
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Columbia River, Rrcwarpson. 

Cyprinus (Leuciscus) caurinus, Northwest Dace, Ricu., Fauna Boreal. Americ., 111. p. 304. 

Leuciscus caurinus, Dexay’s Report, p. 215. ° 

L’Able du Nord-ouest (Leuciscus caurinus, Ricw.), Cuy. et Vau., xvi. p. 325. 

15. Leuciscus Oregonensis, Ricu. 

Brownish, belly silvery white. More elongated than the preceding; head longer. Scales 

more perfectly orbicular than those of the L. caurinus, and those on the belly are proportion- 

ally smaller. 

D.10. P.15. V.9. A.9. C. 193. Length, 13 inches. 

Columbia River, Rricuarpson. 

Cyprinus (Leuciscus) Oregonensis, Columbia River Dace, Ricu., Fauna Boreal. Americ., 111. p. 305. 

Leuciscus Oregonensis, Dexay’s Report, p. 215. 

L’ Able de l’Oregon (Leuciscus Oregonensis, Ricu.), Cuv. et VAL., xvi. p. 326, 

16. Leuciscus Smithii, Ricu. 

Lateral line straight, containing sixty scales. Scales commencing on the forehead above the 

eyes, rather large, shining, and pellucid, reflecting a brilliant green on the back, but having a 

silvery lustre on the sides and abdomen. Tongue toothed. Caudal forked. Eyes very large. 

Under jaw longest. Nostrils on the tip of the snout. 

D.1-12. P.12. V.7. A.1-27. C.18. Length, 9 to 10 inches. 

St. Lawrence River, Lrevr. Cou. C. H. Smrru. 

Cyprinus (Abramis ?) Smithii, La Quesche, Ricu., Fauna Boreal. Amer., 1. p. 110, fig. 
Abramis Smithii, DEKay’s Report, p. 192. 

L’Able a baudrier (Leuciscus Smithii, Ricu.), Cuv. et Vau., xvi. p. 327. 

17. Leuciscus balteatus, Ricu. 

Back of the head and body mountain-green, with iridescent tints of yellow and blue. 

Belly silvery white. A bright golden-yellow band behind the eye, on the margin of the 

preoperculum, and a broad scarlet-red stripe beneath the lateral line, extending from the 

gill-opening to the anal fin. Fins of a uniform greenish-gray color, without brilliancy. 

About fifty-seven scales on the lateral line. The head is exactly one fourth the length of the 

fish. Nostrils near the eyes. 

D.11. P.17. V.9. A.19 to 22, C. 197. Length, 5 to6 inches. 

Columbia River, RrcHarpson. 

Cyprinus (Abramis) balteatus, Red-sided Bream, Ricu., Fauna Boreal. Americ., 11. p. 301. 

Abramis balteatus, Dexay’s Report, p. 192. 

L’Able de Smith (Leuciscus balteatus, Ricu.), Cov. et Vau., xvi, p. 329. 

18. Leuciscus pulchellus, Storer. 

Back dark brown; sides and abdomen of a beautiful flesh-color, tinged with golden reflec- 
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tions. Head bluish on the top ; gill-covers silvery, with cupreous and flesh-colored tints, 
and edged with a brown, membranous prolongation. Scales large, transparent, rounded at 
their summit, truncated at their base, striated; at the base of each scale is a fleshy, dark- 

colored membrane, which, projecting as far as the apex of the preceding scale, gives the ap- 
pearance of indistinct oblique bands across the fish. The lateral line contains fifty-one scales ; 
nine scales in an oblique line above the lateral line, and six below it. Dorsal nearly as high 
again as long. Anal higher than long. 

D.10. P.17. V.8. A.10. C.22. Length, 6 to 14 inches. 

Massachusetts, Storer. New York, Vauenciennes. 

Leuciscus pulchellus, Beautiful Leuciscus, Srorrr’s Report, p. 91. 
G3 ce Roach Dace, Dexay’s Report, p. 208. 

Leuciscus argenteus, Silvery Leuciscus, StorER’s Report, p. 90. 
cs £6 Silvery Dace, Dexax’s Report, p. 212. 

Cyprinus corporalis ? Corporal? Mrrcumn, Amer. Month. Mag., vit. p. 324. 
Leuciscus ? corporalis, Corporaalen, DeKay’s Report, p. 213. 
L’Able gentil (Leuciscus pulchellus, Storer), Cuvy. et Vau., xvi. p. 320. 
L’Able de Storer (Leuciscus Storeri, VaL,), Cuv. et Van., xv. p. 319, pl. 505. 

19. Leuciscus biguttatus, KirtTLanp. 

Olive and bluish above the medial line; sides and abdomen faintly cupreous. Fins orange, 
tinged with ferruginous ; a black spot at the base of the caudal fin. Body and fins irregularly 
punctated with small black dots, and a large vermilion dot behind each eye. The older in- 
dividuals, especially the males, have the upper surface of the head and upper jaw studded 
with numerous spines in the spring of the year. 

D.(?). P.(?). V.(?) A. (?). ©. (2). Length, 6 inches. 

Ohio, Kirrnuanp. 

Vulgar name, the ‘ Jerker.’’ 

Semotilus biguttatus, Two-spotted Chub, KintLanp, Bost. Journ. Nat. Hist., m1. p. 344, pl. 5, fig. 1. 
Leuciscus biguttatus, Dexay’s Report, p, 214. 

20. Leuciscus elongatus, KirTLanp. 

Back a beautiful sky-blue, edged below with a gilt band; below this is an interrupted 
black band, extending from the point of the upper jaw to the tail, passing through the iris 
of the eye, but broken by a carmine, or, in others, a vermilion stripe terminating above the 
end of the ventrals. Sides and belly silvery. Body elongated, slim. Dorsal high; caudal 
deeply forked. 

Det Tats Wale VAs @s aGLom Length, 3 inches. 
Tributaries of Lake Erie, near Cleveland, and of the Mahoning River, Trumbull county, 

Ohio, Kirrianp. 

Luxilus elongatus, Red-bellied Shiner of the Lake, KirtLann’s Report, pp. 169, 193. 
oo Wu ls “ UG Kirtianp, Bost. Journ, Nat. Hist., 111. p. 339, pl. 4, fig. 1. 

Leuciscus elongatus, Dekay’s Report, p, 214. 

64 
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21. Leuciscus dissimilis, KrrTLanp. 

Back brownish or olive ; a belt of gilt along the lateral line, with about twelve bluish dots, 

which enlarge towards the tail ; an ochreous band runs along the back, which is faintly marked 

with darker spots; abdomen white and silvery; fins pale, rays slightly marked with dark 

tints. Head flat between the eyes ; nose prominent ; lower lip slightly fleshy and projecting. 

D.8or9. P.(?). V.8 A.7. C.20. Length, 44 inches. 

Mahoning River and Lake Erie, Krrruanp. 

Luxilus dissimilis, Spotted Shiner, Krrrtanp, Bost. Journ, Nat. Hist., 1. p. 341, pl. 4, fig. 2. 

Leuciscus dissimilis, Dekay’s Report, p. 214. 

22. Leuciscus nitidus, DexKay. 

Olive-brown above ; sides silvery. Head with mucous pores. Tail deeply emarginate, 

not fureate. Scales large, forty-six along the lateral line. Seven scales in an oblique line 

from the first dorsal ray to the lateral line, and five below it. 

D.8. P.16. V.10. A.9. C.193. Length, 2 inches. 

Lake Champlain, Dexay. 

Leuciscus nitidus, Shining Dace, DeKay’s Report, p. 209, pl. 33, fig. 105. 

23. Leuciscus chrysopterus, DrexKay. 

A general silvery color, with a darker hue above. Fins yellowish. Ventrals with an ac- 

cessory scale. Dorsal emarginate. Scales large, subequal. Forty-five scales in a longi- 

tudinal series. In a transverse series to the ventrals, seven above and six below the lat- 

eral line. 

D.9. P.15. V.9. A.10. C.19§. Length, 6 inches. 

New York, Dexay. 

» Leuciscus chrysopterus, Bay Shiner, DeKay’s Report, p. 211, pl. 30, fig. 95, 

24. Leuciscus vittatus, DexKay. 

Olive-green, with a golden dorsal stripe ; silvery beneath, tinged with flesh-color. Caudal 

deeply forked. Scales moderate. Upper edge of the anal slightly emarginate. 

D.9. P.15. V.8. A.8. C. 19%. Length, 4 inches. 

New York, Dexay. : 

Leuciscus vittatus, Banded Dace, DExay’s Report, p. 212, pl. 34, fig. 108. 

25. Leuciscus pygmeus, Dexay. 

Very small. Head and back uniform dark brown or black above, and lighter towards the 

abdomen. One or more black ocellate spots on the base of the oblong, pointed tail. Scales 

soft, large in proportion to the size of the body. Caudal long, lanceolate. 
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D. 14. P.16. V.6. A.13. C.17. Length, 1 inch. 

New York, Dexay. 

Leuciscus pygmeus, Pigmy Dace, DeKay’s Report, p. 214, pl. 42, fig. 134. }! 

26. Leuciscus versicolor, Drxay. 

Silvery, varied with green, blue, and golden. Dorsal and abdominal outlines very convex. 
Seales very large, orbicular, with eccentric striz. Pectorals broad, placed very low ; anal 
with fourteen rays ; caudal forked, base covered with scales. 

D.9. P.14. V.9. A.14. C. 194. Length, 4 inches. 

New York, Dexay. 

Called ‘* Dace,” at Peekskill. Known, also, by the names of ‘* Yellow-bellied Perch,”’ 
and ‘‘ Wind-fish.”’ 

Abramis versicolor, Variegated Bream, Dexay’s Report, p. 191, pl. 32, fig. 103. 

27. Leuciscus nasutus, Ayres. 

Above and on the sides dark bluish brown ; beneath nearly white. Dorsal and caudal fins 
light brown ; ventrals and anal nearly transparent ; pectorals a little darker than the ventrals. 
Snout projecting. Mouth small, semicircular. Dorsal trapezoidal ; pectorals situated very 

low, almost beneath the body ; caudal beautifully lunated. 

D.10. P.16. V.9. A.8 C.19. Length, 34 inches. 

Massachusetts, Oumsrep. Connecticut, Ayres. 

Leuciscus nasutus, Ayres, Bost. Journ. Nat. Hist., 1v. p. 299, pl. 13, fig. 3. 

28. Leuciscus gardoneus, Vat. 

Height of the body equal to one fourth its whole length ; length of the head equal to about 
one sixth the length of the body. Five pharyngeal teeth in a single row. The trapezoidal 
dorsal fin arises half way between the extremity of the snout and the base of the caudal fin. 
Anal short ; caudal slightly forked. Thirty-nine rows of scales upon the sides, seven above 
and three beneath the lateral line. Strie upon the upper portion of the operculum ; but one 
or two strie upon the scales. 

D.11. P.(?). V.(?), A.10. C.(?). Length, 6 inches. 

L’Able gardonnet (Leuciscus gardoneus, Vat.), Cuv. et VAL., xvu. p. 316. 

29. Leuciscus vandoisulus, Vat. 

Body elongated and compressed; lower jaw longer than the upper; pharyngeal teeth 
hooked, in two rows, one with five, the other with two teeth. Height equal to one fourth 
the length of the body, not including the tail. Head equal in length to height of body. 



416 Storer’s Synopsis of the Fishes of North America. 

Caudal short ; the dorsal and anal similar to the same fins in the L. vulgaris. Scales small ; 

forty-seven longitudinal rows upon the sides, eight above, and three beneath the lateral line. 

D. 10. P.(?). V.(?). A.11. C.(?). Length, 7 inches. 

L’Able vandoisule (Leuciscus yandoisulus, Vat.), Cuv. et VaL., xvii. p. 317. 

30. Leuciscus rotengulus, Vat. 

Back much arched ; abdomen nearly straight ; jaws equal ; pharyngeal teeth in two rows, 

five and two. Three and a half times as long as high. ‘The dorsal slightly posterior. 

D.11. P.(?). V.(?). A. 11. C.(?). Length, 6 inches. 

L’Able rotengule (Leuciscus rotengulus, Vau.), Cuv. et Vau., xvu. p. 318. 

Valenciennes has not given the halntat of the last three species ; but as they are all con- 

tained in Bosc’s collection, they were probably obtained in South Carolina. 

31. Leuciscus spirlingulus, Vat. 

Body compressed, outline straight along the back, curved beneath the belly ; its height a 

little more than one fifth its whole length. ‘The dorsal is situated upon the anterior half of 

the body. There are thirty-five to thirty-nine rows of very thin, caducous scales, which are 

concentrically striated, but are not longitudinally furrowed or rayed. Back reddish brown, 

with a silvery band; belly silvery. Fins colorless, irregularly variegated with black. Pha- 

ryngeal teeth curved and sharp pointed, in two rows, one with four, the other with two. 

Di9. B.(@). V.(@). A. 10. “CA(e)* ebenethen(a): 

New Jersey, Ohio, VALENCIENNES. 

L’ Able éperlanule (Leuciscus spirlingulus, Vau.), Cuv. et Vat., xvi. p. 321, pl. 506. 

32. Leuciscus tincella, Vat. 

Similar in appearance toa Tench. Head small, snout slightly pointed ; lower jaw shorter 

than the upper; four pharyngeal teeth. Caudal scarcely emarginated. Scales small and 

very finely granulated ; seventy in a longitudinal series; fifteen above the lateral line, and 

twelve beneath it. Lateral line nearly straight. A very deep golden-green upon the back, 

brilliant upon the sides, yellowish beneath. Dorsal, caudal, and pectorals, green; ventrals 

and anal paler. 

D.9. P. 17. V.9. Ait. «C.21.¥ Length; 5 inches: 

Mexico, Vau. 

L’Able petite tanche (Leuciscus tincella, Vau.), Cuv. et Van., xvir. p. 323. 

33. Leuciscus productus, STORER. 

Head broad, flattened above, and rather longer than the height of the body. Scales 

+ 
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small ; seventy-five in a longitudinal row up the sides. Dorsal fin upon the posterior portion 

of the body. Silvery, with a bluish longitudinal line. 

D.9. P.(?). V.(2?). A.8. C.(?). Length, 4 inches. 

Wabash, Lesvrur. 

L’ Able alongé (Leuciscus elongatus, Vat.), Cuv. et Vat., xvi. p. 494. 

This species is called elongatus by Valenciennes, in the seventeenth volume of the ‘‘ His- 

toire Naturelle des Poissons,’’ but as that name has previously been applied by Kirtland to 

a species from the West, I have felt compelled to change it here. 

34. Leuciscus Storerianus, Kirrianp. 

Back and upper surface of the body and head olivaceous ; sides silvery, and of a brilliant 

metallic lustre, with a brownish band extending the whole length of the lateral line. Pec- 

toral and ventral fins yellowish, anal white and translucent. Snout obtuse, projecting be- 

yond the mouth. Back convex in front of the dorsal. The lobes of the caudal acute. 

D.9. P.15. V.9. A.9. C.23. Length, 8 inches. 

Lake Erie, Kirrianp. 

Leuciscus Storerianus, Storer’s Leuciscus, Kirtanp, Bost. Journ, Nat. Hist., v. p. 36, pl. 9, fig. 2. 

35. Leuciscus croceus, STORER. 

Body oblong, convex in front of the dorsal fin. Lateral line straight. Head large. All 

upper portion of body greenish, throat flesh-colored. An indistinct brown band runs along 

the middle of the sides from the operculum to the base of the tail; at its termination is seen 

a small black blotch. All the fins orange. Surface of body covered with a slimy secre- 

tion. 

D.8. P.14. V.8. A.7. C.19. Length, 34 inches. 

Alabama, Srorer. 

Leuciscus croceus, Srorer, Proceed, Bost. Soc, Nat. Hist., July, 1845. 

36. Leuciscus prolixus, Srorer. 

Body much elongated. Head flattened above. Lateral line descends obliquely to a point 

above posterior extremities of the pectorals, then pursues a straight course to the tail. Top 

of head brown, with numerous minute tubercles ; dorsum greenish ; upper portion of sides 

blue, with lilac tints ; lower portion of sides white. Dorsal fin brown, the other fins yel- 

lowish. 

D.9. P.14. V.8. A.9. C.19. Length, 4 inches. 

Alabama, Srorer. 

Leuciscus prolixus, Srorzr, Proceed. Bost. Soc. Nat. Hist., July, 1845. 



A418 — Storer’s Synopsis of the Fishes of North America. 

37. Leuciscus obesus, STORER. 

Body short, chubby. Head large. Abdominal arch very convex. Dorsal ridge green ; 

sides yellow, with deep lilac intermixed, so as to appear like a longitudinal band of the latter 

color; lower portion of the sides bluish; top of the head fuliginous. Pupils black, irides 

golden. Lateral line assumes the curve of the body. Fins straw-colored. 

D. (2). P. (2). V.(?). A.(?) C.(?) Length, 33 inches. 

Florence, Alabama, Srorer. 

Leuciscus obesus, Storer, Proceed. Bost. Soc. Nat. Hist., July, 1845. 

38. Leuciscus gibbosus, STORER. 

Body very convex above. All upper portion of body green ; lower portion of sides a light 

lilac color ; fins greenish yellow ; opercles light, with lilac tints. 

D. (2). P.(?). V.(?). A. (?). C. (?). Length, 4 inches. 

Tuscaloosa, Alabama, Srorer. 

Leuciscus gibbosus, Storer, Proceed. Bost. Soc. Nat, Hist., July, 1845. 

GENUS IV. PIMEPHALES, Rar. 

Body oblong, thick, scaly. Vent posterior, nearer to the tail. Head scale- 

less, fleshy all over, even over the gill-covers, rounded, convex, and short. 

Mouth terminal, small, toothless, with hard, cartilaginous lips. Opercle double, 

three branchial rays. Nostrils simple. Dorsal fin opposite the abdominals, 

with the first ray simple and cartilaginous. Abdominal fins with eight rays. 

1. Pimephales promelas, Rar. 

Diameter one fourth of the length, body olivaceous-silvery, head blackish, snout truncated 

and with soft warts ; fins whitish; dorsal witha large, irregular black spot at its anterior 

base, with eight forked rays, and one simple, shorter, obtuse, hard ; anal with eight rays ; 

lateral line flexuous and raised at the base ; tail lunulate. 

D.1-8. P.15. V.7. A.8. C. 20. Length, 3 inches. 

Kentucky, Ohio, Rar., Kirtiawp. 

Pimephales promelas, Rar., Ichth. Ohien., p. 53. 
a Be Kirttanp’s Report, p. 194, 

a ot Black-headed Flat-head, Kirtianp, Bost. Journ. Nat. Hist., m1. p. 475, pl. 27, fig. 2. 

GENUS V. CATOSTOMUS, Lesveur. 

Back with a single dorsal fin. Gill-membrane three-rayed. Head and 

opercula smooth. Jaws toothless and retractile. Mouth beneath the snout, 
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lips plaited, lobed, or carunculated, suitable for sucking. Throat with pec- 

tinated teeth. 

1. Catostomus Hudsonius, Lesuveur. 

Back and sides bluish gray, with considerable lustre, the back being darkest, and the tint 

of the sides gradually passing into the pearl-white of the belly. Dorsal and caudal fins blu- 

ish gray ; pectorals and ventrals ochre-yellow, tinged with red; anal flesh-red. Irides saf- 

fron-yellow, with pearly lustre. Scales for the the most part broadly oval, or nearly orbicu- 

lar, and of a medium size ; large towards the tail, and smaller on the belly, particularly 

between the pectorals. The anal extends to within its own length of the caudal. When this 

fin is turned backwards, its tip reaches the base of the caudal. Dorsal quadrangular. 

D. 12to 14. P.17. V.10. A.7. C. 183. Length, 21 inches. 

Hudson River, Forsrer. Columbia River and its tributaries, RicHarpson. 

Cyprinus catostomus, Forster, Phil. Trans., ux. p. 158, pl. 6. 
Naymaypeeth, and Sucker, Pennanr’s Arc. Zodl., Introduct., p. 299, and 1. p. 402. 

Catostomus Hudsonius, Lesveur, Journ Acad. Nat. Sc., 1. p. 107. 

ne im Ricu., Franklin’s Journal, p. 717. 
<5 ae Gray Sucking Carp, Ricu., Fauna Boreal. Americ., 11. p. 112. 

Gray Sucker, Fur-TRADERS. Carpe blanche, Canaprans. Namaypeeth, CrEEs. 

Le Catostome Hudsonien (Catostomus Hudsonius, LEsvzur), Cuv. et VAL., xvul. p. 459. 

2. Catostomus Forsterianus, Ricu. 

Color of the back intermediate between honey-yellow and olive-green (like old olive-oil) ; 

the sides are occupied by a series of patches of light lake-red, more or less continuous, form- 

ing a broad, irregular stripe ; belly white. The under fins are tinged with ochre-yellow, and 

at some seasons have a red hue; the dorsal and upper part of the caudal have nearly the tint 

of the back. Scales broadly oblong, radiated. From ninety-eight to one hundred and seven 

scales on the lateral line ; thirty in a vertical row behind the pectorals, and twenty-three just 

before the ventrals. Dorsal fin higher than long ; anal does not reach quite to the base of 

the caudal. 

D.12to14. P.18. V.10. A.8or9. C. 183. Length, 22 inches. 

Northern Regions, Ricwarpson. 

Cyprinus catostomus, var., ForsTer, Phil. Trans., uxi. p. 158. 
Mithomapeth, Pennanv’s Arc. Zool., Introd., p. 299. 

Catostomus Forsterianus, Ricu., Franklin’s Journal, p. 720. 
Cyprinus (Catostomus) Forsterianus, Red Sucking Carp, Ricw., Fauna Boreal. Americ., 11. p. 116. 
Catostomus Forsterianus, Red Sucker, DEKAy’s Report, p. 203. 

Le Catostome de Forster (Catostomus Forsterianus, Ricu.), Cuv. et VAL., xvul. p. 463, 
Red Sucker, Fur-TrapERs. Meethqua-maypeth, Crezs, 

3. Catostomus Suceti, Lacer. 

Fins and back brown; sides silvery, with brown spots at the base of the scales. Head 

compressed and flat. Lower lip very thick, crenated and curved outwardly. Scales semi- 

rhomboidal. 
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D,.,12. P.13.V.9.A.'9.,. C. 18. Length, 2 feet. 

South Carolina, Bosc. 

Cyprinus Sucetta, LacrrEDE. 

Catostomus Sucetta, Lesveur, Journ. Acad. Nat. Sc., 1 p. 109. 

a Hy Dexay’s Report, p. 203. 

Le Catostome Sucet (Catostomus Suceti, Vau.), Cuv. et Vau., xv. p. 466. 

4. Catostomus gibbosus, Lesurur. 

Back elevated in front of the dorsal fin, which is almost as high as broad, and rounded ; 

anal fin bilobated. Back deep blue, with golden reflections ; pectoral, ventral, and anal fins 

of a fine reddish-orange color; caudal fin tinted with carmine and violet; dorsal bluish 

green ; abdominal scales red at their base. Body marked with four or five faint transverse 

bands. At some seasons of the year, three or four prominent horns or tubercles are seen on 

each side of the head, between the eyes and snout. 

D.15, 16, or 17. P.16. V.8or9. A.8,9,orl0. C. 18 or 193. Length, 5 to 14 

inches. 

New Hampshire, Connecticut, New Jersey, Dexay. Massachusetts, Lesueur, Sro- 

RER. Pennsylvania, Lesvevr. 

Catostomus gibbosus, Chub Sucker, Lesveur, Journ. Acad. Nat. Sc., 1. p.92, fig. 

Hd ss Gibbous Sucker, Srorer’s Report, p. 83, 

Catostomus tuberculatus, Lesveur, Journ. Acad. Nat. Sc., 1 p. 93, fig. 

Ks Ks Horned Sucker, Srorer’s Report, p. 85. 
Labeo gibbosus, Gibbous Chub Sucker, Dexay’s Report, p. 194, pl. 32, fig. 101. 

Catostomus tuberculatus, Horned Sucker, Dekay’s Report, p. 199, pl. 31, fig. 97. 

Le Catostome bossu (Catostomus gibbosus, LEsveurR), Cuy. et Vau., xvu. p. 443. 

Le Catostome aux tubercules (Catostomus tuberculatus, Lesueur), Cuv. et VaL., xvut. p. 444. 

5. Catostomus macrolepidotus, LesvEur. 

Back dark blue, base of the scales brown ; sides whitish, with yellow reflections ; oper- 

cula yellowish. Head reddish brown. Dorsal, anal, and ventral fins tinged with blue and 

yellow; caudal gray. Dorsal fin short, deeply emarginated, upper lobe elevated and pointed, 

lower lobe rounded. Scales large, and disposed in a lozenge form. 

D.16. P.18. V.9. A.9. C.183. Length, 143 inches. 

Delaware River, Lesueur. Lake Ontario, Vat. 

Catostomus macrolepidotus, Lesveur, Journ. Acad. Nat. Sc., 1. p. 9, fig. 
£5 oP Large-scaled Sucker, DEKAy’s Report, p. 202, pl. 77, fig. 242. 

Le Catostome aux grandes écailles (Catostomus macrolepidotus, Lesuzur), Cuv. et VaL., xv. p. 447. 

6. Catostomus aureolus, Lesveur. 

Body of a beautiful orange-color, deepest on the back ; the base of the scales dark red ; 

the sides are heightened with golden reflections ; pectorals, ventrals, and anal, of a fine red 

orange-color; caudal of a deep carmine. Anal fin long, pointed, and passing considerably 
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beyond the base of the caudal, which is forked with pointed lobes, the inferior of which is 

the larger ; abdominal fin truncated. 

D.14. P.18. V.9. A.8. C.18. Length, 12 to 18 inches. 

Lake Erie, Lesurur, Dexay. 

Known, at Buffalo, under the names of ‘‘ Mullet,’’ ‘‘ Golden Mullet,’’ ‘‘ Red-Horse.”’ 

Catostomus aureolus, Lesveur, Journ. Acad. Nat. Sc., 1. p. 95, fig. 
Cyprinus (Catostomus) aureolus, Gilt Sucking Carp, Lesueur, Ricu., Fauna Boreal. Americ., 111. p. 119. 

Catostomus auroleus, Mullet Sucker, Dexay’s Report, p. 201, pl. 42, fig. 133. 

i ui Mullet of the Lake, Kirtianp, Bost. Journ. Nat. Hist., 111. p. 349, pl. 6, fig. 2. 

ef ‘ ve hy Report, pp. 169, 192. 
Le Catostome doré (Catostomus aureolus, Lesurur), Cuv. et VaL., XVII. p. 439. 

7. Catostomus communis, LEsurur. 

General color of the head and back a reddish brown, in some specimens darker than in 

others; sides reflecting golden tints; abdomen whitish ; pectoral, ventral, and anal fins red- 

dish brown; caudal reddish violet; dorsal blue and yellow. Dorsal quadrangular ; anal 

narrow, and extends as far as the base of the caudal fin. 

DEE BAISH Ve 10leAC OF O.e245 Length, 14 to 16 inches. 

Maryland, Lesvrur. New York, Dexay. 

Catostomus communis, Lesveur, Journ, Acad, Nat. Sc., 1. p. 95, fig. 
Us se Common Sucker, Dexay’s Report, p, 196, pl. 33, fig. 106. 

Catostomus gracilis, Krrtnanp’s Report, pp. 169, 193. 
Catostomus communis, Brook Sucker, Kirtianp, Bost. Journ. Nat. Hist., v. p. 265, pl. 19, fig. 1. 

Le Catostome commun (Catostomus communis, LesuEuR), Cuv, et VaL., xvii. p. 426, 

8. Catostomus longirostrum, Lrsueur. 

Above reddish, paler on the sides ; abdomen white, with a bluish tint. Head horizontal, 

terminated in a long snout. The extremity of the anal does not reach the base of the cau- 

dal. Scales very small and roundish. 

D.12. P.16. V.9. A.7. C.18. Length, 5 inches. 

Vermont, Lesvrvur. 

Catostomus longirostrum, LesvEur, Journ. Acad, Nat. Sc., 1. p. 102. 

Catostomus longirostris, DEKAy’s Report, p. 203. 
Le Catostome longirostre (Catostomus longirostrum, Lesurur), Cuvy. et Vau., XviI. p. 453. 

9. Catostomus nigricans, LesvEur. 

Back black ; sides reddish yellow, with black blotches ; beneath white, with golden re- 

flections. Pectoral, ventral, and anal fins reddish ; caudal and dorsal fins blackish. Head 

large, quadrangular. Anal fin straight, its extremity reaching the base of the caudal fin. 

Dorsal] fin small and quadrangular. 

D.11. P.18. V.9. A.8. C.18. Length, 13 inches. 

Massachusetts, Srorer. Lake Erie, Lesurur. Every permanent stream in the West, 

KirTLanp. 

65 
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Called ‘‘ Shoemaker,’’ at Lake Erie. 

Catostomus nigricans, Lesurur, Journ. Acad, Nat. Sc., 1. p. 102. 
Cyprinus (Catostomus) nigricans, Black Sucking Carp, Ricn., Fauna Boreal. Americ., ttt. p. 120. 

Catostomus nigricans, Black Sucker, Srorer’s Report, p. 86. 
U3 cs Mud Sucker, Krrttanp’s Report, pp. 169, 193. 

oy ce Black Sucker, DeKay’s Report, p. 202. 
ee r Mullet, Mud Sucker, Krrrtanp, Bost. Journ. Nat. Hist., v. p- 273, pl. 21, fig. 3. 

Le Catostome noirdtre (Catostomus nigricans, Lesuzur), Cuv. et VAL., Xvil. p. 453. 

10. Catostomus maculosus, Lesureur. 

Reddish, with irregular black blotches ; pectorals and ventrals reddish, dashed with black ; 

anal and caudal reddish white; dorsal bluish, with black marks on the rays. Head large, 

quadrangular, declivous ; eyes small; the lateral line straight, and runs from the operculum 

on a line with the eye. 

D.12. P.16. V.9. A.9. C.18. Length, 8 inches. 

Maryland, Lesveur. 

Called ‘‘ Black Sucker,’’ in Maryland. 

Catostomus maculosus, Lesueur, Journ, Acad. Nat, Sc., 1. p. 103. 
ee ae Dexay’s Report, p. 203. 

Le Catostome tacheté (Catostomus maculosus, Lesuzur), Cuv. et VAL., xvir. p. 454. 

11. Catostomus elongatus, Lesurur. 

Head dusky above, coppery on its sides ; back black, often slightly mottled ; Sides and be- 

neath dusky and cupreous. Fins dusky and livid. Body subcylindric, very long. Dorsal 

fin very long, low, its anterior part high and falciform. Anal fin very small, and truncated. 

Scales large, flexible on the flanks, and a little quadrangular towards the tail. 

D.35. P.15. V.9. A.8. C.18. Length, 2 to 3 feet. 

Ohio River, Lesuzur, Kirtianp. 

Catostomus elongatus, Lesvgur, Journ. Acad. Nat. Sc., 1. p. 103, fig. 

Catostomus niger, Rar., Ichth. Ohien., p. 56. 

Catostomus pos eatiss Missouri Sucker, Black-Horse, Black-Buffalo, KirtLaNnp’s Report, pp. 169, 192. 
fe = a Kirttanp, Bost, Journ. Nat. Hist., v. p. 267, pl. 19, fig. 3. 
ee ib a U Dexay’s Report, p. 203. 

Le Catostome alongé (Catostomus elongatus, LEsuEUR), Cuv. et VAL., xvi. p. 455, 

12. Catostomus vittatus, Lesunur. 

Back pale yellowish-red, abdomen and lower fins white. A black stripe passes from the 

snout, through the eye, to the caudal fin, dividing the body equally ; dorsal fin quadrangular ; 

tail forked. Scales very small, rounded. 

D.(?). P.16. V.9. A.8. C.18. Length, 2 inches. 

Pennsylvania, Lesurvr. 

Catostomus vittatus, Lesuzur, Journ. Acad. Nat. Sc., 1. p. 104, 

ou G3 Dexay’s Report, p. 203. 

Le Catostome & bandelettes (Catostomus yittatus, Lesveur), Cuy. et VaL., xvu. p. 459. 
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13. Catostomus Duquesnii, Lesurur. 

Back and forehead dusky olive and coppery, sometimes iridescent with pale blue; sides 

coppery ; abdomen white. Head about one fifth the length of the entire fish. Scales strong, 

greatly radiated, and as wide again as long ; scales nearly of same size over the entire body. 

The anal fin extends as far as the base of the caudal fin, which is greatly forked. Mouth 

wide. 

D. 14. P.17. V.10. A.9. C. 183. Length, 19 inches. 

Ohio River, Pennsylvania, Lesveur. 

Catostomus Duquesnii, Lesveur, Journ. Acad. Nat. Sc., 1. p. 105, fig. 

Ge Gs White Sucker, KirtLanp’s Report, pp. 169, 192. 

Us G sa pS Dexay’s Report, p. 203. 

o Ke Pittsburg Sucker, Red-Horse of the fishermen, KirtLanp, Bost. Journ. Nat. Hist., 
Vv. p. 268, pl. 20, fig. 1 (male), pl. 21, fig. 2 (female). 

Le Catostome de Duquesne (Catostomus Duquesnii, LEsvzur), Cuv. et Vau., xvi. p. 458. 

14. Catostomus Bostoniensis, Lesurur. 

Brownish, darker towards the head, which is nearly olive-colored ; sides reddish brown, 

presenting a beautiful metallic lustre ; beneath white. Pectoral, ventral, and anal fins, red- 

dish ; dorsal and caudal dark brown. Caudal deeply forked. Mouth very small. Sixty- 

four scales along the lateral line. Scales on the anterior portion of the body smaller than 

those on the posterior portion. 

D.13. P.18. V.10. A.9. C.18. Length, 8 to 15 inches. 

New Hampshire, Pzecx. Massachusetts, Lesurur, Srorrr. New York, Pennsylva- 

nia, Cuv. 

Cyprinus catostomus, Forster, Peck, Mem. Amer. Acad., 1. pt. 2, p. 55. 

Catostomus Bostoniensis, Lusuzur, Journ. Acad. Nat. Sc., 1. p. 106, fig. 
3 LG Srorer’s Report, p. 84. 

Le Catostome Bostonien (Catostomus Bostoniensis, LEsvEur), Cuv. et Vat., xvi. p. 432. 

15. Catostomus teres, MircuiLu. 

Back and sides a speckled black and white. Belly whitish. Pectoral, abdominal, and 

anal fins yellowish. Dorsal and caudal dark brown. Elongated, round body. ‘Tail almost 

even. 

D.13. P.17. V.9. <A.8. ©.19.. Length, 12 to 15 inches. 

New York, Mrreuiuu. 

Cyprinus teres, Fresh-water Sucker, Mrrcurtt, Trans. Lit. and Phil, Soc. of N. Y., 1. p. 458. 

Catostomus teres, Fresh-water Sucker, Lesveur, Journ. Acad. Nat. Sc., 1. p. 108. 
Le Catostome gréle (Catostomus teres, Lesurur), Cuv. et VAL., xvil. p. 463. 

16. Catostomus oblongus, Mircuiu. 

Upper part of head a dark slate-color. Back greenish, fading into brilliant lemon-yellow 

on the sides. Four to six vertical obsolete bands, resplendent bluish green on the back, 

and becoming effaced on the sides. Dorsal, caudal, and anterior portion of anal brown ; 
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pectorals brownish, red at the base ; ventrals yellow. Second lobe of anal dull red. Head 

somewhat depressed. Back arched, approaching to gibbous. 

D.14. P.15. V.9. A.8. C.19. Length, 6 to 12 inches. 

New York, Mrreurux, Dexay. Charleston, South Carolina, Vau. 

Cyprinus oblongus, Chub of New York, Mrrcnit, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 459. 
Catostomus oblongus, Chub of New York, Lesvrur, Journ, Acad, Nat. Sc., 1. p. 108. 

Labeo oblongus, Brilliant Chub Sucker, Dekay’s Report, p. 193, pl. 42, fig. 136. 
Le Catostome chub (Catostomus oblongus, Lesvgur), Cuv. et VAL., xvil. p. 441. 

17. Catostomus anisurus, Rar. 

Body and head brownish above ; sides and abdomen silvery ; dorsal and caudal fins olive ; 

anal reddish ; ventrals and pectorals orange. A deep transverse sulcation before the eyes. 

Snout gibbous. Anal reaches the base of the caudal. 

D.17. P.15. V.(). A.8. C. 22%. Length, 1 to 2 feet. 
Ohio, and most of its tributaries, Rar., Kirruanp. 

Catostomus anisurus, Ohio Carp-Sucker, Rar., Ichth. Ohien., p. 54. 
ee & White Sucker, White-Nose of the fishermen, KirTLanp, Bost. Journ. Nat. Hist., v. 

p. 269, pl. 20, fig. 2. 

18. Catostomus melanops, Rar. 

Back olivaceous; sides whitish, with scattered black dots; a black spot on the gill- 

cover, and a large one between the dorsal and caudal fins. Caudal slightly lunated ; anal 

fin reaches the base of the caudal. Scales large. 

D.14. P.18. V.9. A.9. C. 183. Length, 18 inches. 

Ohio and Big Miami Rivers, Rar., Krrruanp. 

Catostomus melanops, Black-faced Sucker, Rar., Ichth. Ohien., p. 57. 
uD a Spotted Sucker, KirtLanp’s Report, pp. 169, 193. 
ck =n Black-nosed Sucker, Spotted Sucker, Krrrtanp, Bost. Journ. Nat. Hist., v, p- 271, 

pl. 20, fig. 3. 

19. Catostomus bubalus, Rar. 

Back and head brown, sides bronzy and metallic; abdomen whitish. Back gibbous. 

Dorsal long, terminating over the middle of the anal fin ; its anterior portion elevated, the 

posterior low. The lower lobe of the caudal fin the broader. Anal extends as far as the 

base of the caudal. * Scales large, somewhat radiate with minute lines. 

D.28. P.16. V.(). A.1l. C. 185. Length, 1 to 3 feet. 

Ohio, Mississippi, Missouri, and their tributaries, Rar. Ohio River, Krrrianop. 

Catostomus bubalus, Brown Buffalo-fish, Rar., Ichth. Ohien., p. 55. 

=f “ Kirttann’s Report, pp. 169, 192. 

uw Mi Buffalo Sucker, Brown Buffalo, Kirtxanp, Bost. Journ. Nat. Hist., v. p. 266, pl. 19, 

fig, 2. 
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20. Catostomus Sueurii, Ricu. 

Back, sides, and gill-covers wood-brown, reflecting, when opposed to the light, many bril- 

liant tints, in which emerald-green and gold-yellow predominate ; bases of the scales bluish 

gray, producing an appearance of reticulation ; belly reddish white. The dorsal has the hue 

of the back, with a reddish margin ; the other fins are almost all entirely red. Scales very 

large, quadrangular. Forty-seven scales on the lateral line. Air-bladder divided into three 

portions, the central one the largest. 

D.14. P.16. V.9o0rl0. A.9. C. 183. Length, 19 inches. 

Northern Regions, Ricuarpson. 

Cyprinus (Catostomus) Suerii, Picconow, Ricu., Fauna Boreal. Americ., 111. p. 118. 

Catostomus Sueurii, Dexay’s Report, p. 203. 

Le Catostome de Lesueur (Catostomus Sueurii, Ricu.), Cuv. et Vat., xvit. p. 465. 

21. Catostomus elegans, DrxKay. 

Above dark bluish; beneath whitish, with pinkish suffusions along the abdomen. Head 

brilliant green, passing into yellowish and golden on the opercles. Dorsal and anal brown ; 

pectorals and ventrals faint orange ; caudal rosaceous. Dorsal subquadrate, rounded above. 

Scales large, with from three to six radiating impressed lines, crossed by others waved and 

concentric. 

D.12. P.15. V.9. A.8. C.17. Length, 8 inches. 

New York, Dexay. 

Labeo elegans, New York Chub Sucker, Dexay’s Report, p. 192, pl. 31, fig. 100. 

22. Catostomus esopus, Drxay. 

Back elevated. Scales large, oblong, the triangular area on the free portion with four ra- 

diating lines, the interstices between these lines with concentric wrinkles. Lateral line not 

obvious. Snout prominent. 

D.12. P.16. V.9. A.7. C. 193. Length, 10 inches. 

New York, Dexay. 

Labeo esopus, Round-backed Chub Sucker, Dexay’s Report, p. 195. 

23. Catostomus Oneida, DeKay. 

Dark bluish brown above ; lighter on the sides ; whitish beneath. Back gibbous, with 

two short subspinous rays to the dorsal fin. Head smooth, with numerous mucous pores. 

Scales very large. Seventeen in an oblique series from the dorsal fin. 

D.2-13. P.15. V.9. A.8. C. 183. Length, 12 inches. 

Lake Oneida, Dexay. 

Called ‘‘ Sucker,’’ and ‘‘ Mullet,’’ at Lake Oneida. 

Catostomus Oneida, Oneida Sucker, DEKay’s Report, p. 198. 
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24. Catostomus pallidus, Drxay. 

Back light bluish, becoming mixed with yellow, and paler on the sides ; abdomen white ; 

dorsal and caudal dark brown, mixed with yellow; anal with a faint tinge of yellow; pec- 

torals and ventrals orange. Caudal fin faleate. Scales small on the back and shoulders, be- 

coming gradually larger towards the tail. The two portions of the air-bladder united by a 

wide aperture. 

D113. (Pst6. Vie9. VANS. Co i8s. Length, Oinches: 

New York, Drxay. 

Catostomus pallidus, Pale Sucker, Dexay’s Report, p. 200, pl. 33, fig. 104. 

25. Catostomus fasciatus, Lesurur. 

Body elongated, four times and three quarters longer than high. Height of dorsal equal 

to its length. Caudal deeply emarginated. Anal as high asthe dorsal. Scales large and 

striated ; forty-five to forty-eight in a longitudinal series. The fish, when dried, is gray or 

plumbeous, variegated with green upon the back, with ten or twelve deeper gray lines, made 

more conspicuous with large blackish dots ; beneath white, unspotted. 

D. 14. P.(?). V.(?). A.9. C.(?). Length, 154 inches. 

Mississippi, Vau. 

Le Catostome rayé (Catostomus fasciatus, Lesurur), Cuv. et VAL., xvu. p. 449. 

26. Catostomus planiceps, Vat. 

Body rounded anteriorly, slender, compressed posteriorly ; height equal to one sixth its 

length. Profile rectilinear from the neck to the eye, from whence it descends in a very con- 

vex curve towards the mouth. Abdomen arched. Preoperculum very broad ; operculum. 

narrow at its insertion, enlarging as it descends towards the angle of the pectorals. Dorsal 

short, height equal to three quarters its length. Anal rounded, height a little more than 

twice its length. Caudal emarginated, its lobes rather longer than the anal. The pectorals 

and ventrals are truncated. Forty-eight scales in a longitudinal series upon the sides ; the 

radiating stria upon them are very conspicuous ; the circular ones very numerous and deli- 

cate. A green marbling, deep upon the back and sides; in scattered points upon the white 

belly. Fins greenish and dotted. 

D. 13. P.13. V.8. A.8. C.4,19-4. Length, 134 inches. 

Wabash River, Vau. 

Le Catostome a téte plate (Catostomus planiceps, Vau.), Cuv. et VaL., xvi. p. 450. 

27. Catostomus carpio, VAL. 

Body elongated, rounded. ‘The third ray of the dorsal two thirds the length of the base 

of the fin. Dorsal longer than in the other species. The length of the anal equal to one fifth its 
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height; this fin is higher than that of any other species of the genus, exceeding in length 

the caudal lobes. Pectorals very broad. Scales large, rounded, very strongly striated cir- 

cularly, slightly in rays; forty-five in a longitudinal series. Golden green. 

D.16. P.16. V.8. A.8. C.4,19-4. Length, 25 inches. 

Lake Ontario, Vau. 

Le Catostome carpe (Catostomus carpio, Vau.), Cuv. et Van., xvi. p. 457. 

GENUS VI. SCLEROGNATHUS, Vat. 

Snout slightly advanced beyond the mouth ; the extremity of the mouth is 

supported, as in the Catostomi, by the intermaxillary, which is furnished in 

front with a well developed, projecting, cartilaginous ethmoid. The upright 

branch is long, and of a styloid form, while the horizontal one is shortened, and 

a mere keel, the inferior edge of which serves merely to support the superior 

angle of the mouth. ‘The remainder of the maxillary arch is formed by a 

fibrous. ligament covered by a thin, undilated lip, reduced to a thin and 

fleshy protuberance. The upper jaw is a wide, very solid bony piece, under 

which the upper lip is partly drawn ; this bone is concealed by the first two 

suborbitars, being wider and no less advanced than those of the Catostomi. 

The lower lip is straight and delicate ; hence the mouth of the fish cannot ex- 

ercise suction in the manner of the Catostomi. As to its lips, it is a Leucis- 

cus ; but the osteology of its mouth resembles that of the Catostomi. The 

dorsal is long, like that of the Carps. The head is naked, marked by lines of 

mucous pores. Pharyngeal teeth comb-like, finer and more equal than those 

of the Catostomi. The air-bladder is divided into two large lobes ; the ante- 

rior is large and rounded, with a slight depression at its superior face ; the 

second conical, twice as long as the first, and followed by two small lobes ; 

the second communicates with the cesophagus by an air-pipe. 

1. Sclerognathus cyprinus, Lesurur. 

Body compressed, elliptic, sharp at the base of the dorsal fin, which is very long and falci- 

form on its anterior part, and low behind. Fins of a gray-blue color. Anal fin lunated. 

Caudal forked, with pointed lobes. Scales very large, semirhomboidal, and variegated with 

blue, yellow, and green reflections; thirty-five in a longitudinal series; seven rows of 

scales above, and six rows below, the lateral line. 

D. 31. P.18. V.9. A.10. ©. 183. Length, 20 inches. 
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Ohio River, Lake Erie, Rar., Kirtnanp. The fresh-water tributary streams of Chesa- 

peake Bay, Lesveur. Lake Pontchartrain, Vat. 

Called ‘ Sailor-fish,”’ ‘‘ Flying-fish,”’ and ‘ Skimback.”’ 

Catostomus cyprinus, Carp, Lesvzur, Journ. Acad. Nat. Sc., 1. p. 91, fig. 

Catostomus velifer, Sailing Sucker, Rar., Ichth. Ohien., p. 56. 

Labeo cyprinus, Grirrity’s Cuy., x. p. 380. 

Catostomus velifer, Carp of the Ohio, Krrrnanp’s Report, pp. 169, 192. 

Labeo cyprinus, Long-finned Chub Sucker, DeKay’s Report, p. 194, pl. 77, fig. 243. 

Le Sclérognathe cyprin (Sclerognathus cyprinus, Vau.), Cuv, et Van., xvir. p. 474. 

Sclerognathus cyprinus, Kirrianp, Bost. Journ. Nat. Hist., v. p. 275, pl. 22, fig. 2. 

2. Sclerognathus cyprinella, Vat. 

Body similar in form to that of the preceding species. The dorsal fin resembles that of 

the preceding ; but the anal fin is more pointed. The scales are much smaller; there are 

forty-one in a longitudinal series, ten above and seven below the lateral line. Greenish gold, 

fins of a deeper color. 

D. 33. P. (2). V.(2?). A. 12. C.(?). Length, (?). 

Lake Pontchartrain, Vaux. 

Le Sclérognathe cyprinelle (Sclerognathus cyprinella, Vau.), Coy. et Vau., xvi. p. 477. 

GENUS VII. EXOGLOSSUM, Rar. 

Body elongated, slightly compressed, covered with small scales, vent nearest 

to the tail. Head scaleless, flattened above, mouth terminal, toothless ; lower 

jaw shorter, with three or five lobes, the middle one larger, simulating a 

tongue ; lips very small. Ventral fins with nine rays ; dorsal fin opposed to 

them. 
1. Exoglossum Lesueurianum, Rar. 

Head large, snout very short, broad, and convex ; lateral line curves regularly to the mid- 

dle of the body, and descends thence in nearly a straight line to the tail. The dorsal fin is 

large, quadrangular, in the centre of the body ; the caudal is forked. Back brownish olive ; 

sides blue, with a brownish band; a black spot at the base of the caudal fin ; beneath silvery 

gray: 
D.9. P.18 V.8. A.9. C.9 principal rays. Lersurur. 

D.9. P.15. V.7. A. 8. C.193. Vaxnencrennes. Length, 4 inches. 

Maryland, Lesuzur. Lake Owaska, Vat. 

Cyprinus maxilingua, Little Sucker, Lesveur, Journ. Acad. Nat. Sc., 1. p. 86. 

Exoglossum Lesueurianum, Rar., Journ. Acad. Nat.Sc., 1. p. 420. 

Catostomus maxilingua, Little Sucker, DeKay’s Report, p. 203. 

L’Exoglosse de Lesueur (Exoglossum Lesueurianum, Rar.), Cuv. et VAL., xv. p. 483. 

2. Exoglossum macropterum, Rar. 

Head nearly square, forehead truncate, tuberculated, mouth protractile, lower lip five-lobed, 
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pyramidal, silvered, variegated, and reticulated with blackish ; lateral line straight, but faint. 

All the lower fins elongated ; the pectorals reaching the abdominal, the anal reaching the tail, 

dorsal fin with twelve rays ; tail forked. Scales very minute. 

D.12. P.12. V.(?). A.10. C.20. Length, 2 to 3 inches. 

Ohio River, Rar. 

Exoglossum macropterum, Stone Toter, Rar., Journ. Acad. Nat.Sc., 1. p. 421, pl. 17, fig. 3. 

L’Exoglosse macroptére (Exoglossum macropterum, Raw.), Cuv. et VaL., xvi. p. 436. 

3. Exoglossum annulatum, Rar. 

Head narrow, forehead smooth and convex, lower lip trilobated ; body oblong, olivaceous, 

back blackish, a black ring at the base of the tail; lateral line curved downwards at the 

base. Fins olivaceous ; pectoral fins elliptic, obtuse, not reaching the abdominal ; dorsal 

fins in the middle of the back with nine rays; caudal fin forked. Scales larger than in the 

preceding. ; 

D.9. P.15. V.(?). A.9. C.24. Length, 3 to 6 inches. 

New York, Rar. 

Exoglossum annulatum, Black Chub, Rar., Journ. Acad. Nat.Sc., 1. p. 421, pl. 17, fig. 4. 

L’Exoglosse & anneau (Exoglossum annulatum, Rar.), Cuv. et Vau., xvur. p. 487. 

4. Exoglossum nigrescens, Rar. 

Head short, forehead smooth and convex, lower lip trilobated ; body oblong ; lateral line 

nearly straight; pectoral fins short, oval; dorsal fin in the middle of the back; tail slightly 

forked. Black, which color extends to the fins ; no caudal ring. 

D. (?). P.(?). V.(?). A. (2). C. (2). Length, 2 to 8 inches. 

Lake Champlain, Rar. 

Exoglossum nigrescens, Black Chub, Rar., Journ. Acad. Nat. Sc., 1. p. 422. 

L’Exoglosse noiratre (Exoglossum nigrescens, Rar,), Cuv. et Vau., xvir. p. 488. 

5. Exoglossum spinicephalum, Vat. 

Head short, less than one sixth the length of the body. Dorsal very small; anal larger; 

pectorals pointed. Scales smooth. Back greenish; the remainder of the body silvery. 

Dov, Bi @). Vi. (2). ASQam@: |) ee Lenpth 2 inches: 

Wabash River, Lesueur. 

Leuciscus spinicephalus, LEsvEur, Cuy. et Vat., xvi. p. 489. 
L’Exoglosse spinicephale (Exoglossum spinicephalum, Vat.), Cuv. et VAL., XVII. p. 489. 

6. Exoglossum dubium, Kirrianp. 

Head and back olive ; operculum iridescent ; sides dusky, abdomen white. Fins fulvous. 

Head elongated. The upper jaw projects beyond the lower, which is small, semicircular, 

66 
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and mostly concealed by the projection of the upper when the mouth is closed. Scales 

small, oval. The upper lobe of the caudal fin is acuminate, the lower is obtuse. 

D.8. P.14. V. 8. <A.7, C.20. Length, 4 to 6 inches. 

Ohio, Krrruanp. 

Exoglossum Lesueurianum, Rough-nosed Dace, Rar., KirtLanp’s Report, pp- 169, 193. 

Exoglossum dubium, Sucker-mouthed Chub, Kirttanp, Bost. Journ, Nat. Hist., v. p. 272, pl. 21, fig. 1. 

GENUS VIII. PCESCILIA, Scuy. 

Body but little elongated, the ventrals not very far back, and the dorsal just 

above the anal. Upper part of the head flat, the opercula large, rays three. 

Jaws flattened horizontally, protractile, but little cleft, furnished with a single 

range of small and very fi.e teeth. 

1. Pecilia multilineata, Lesurur. 

Body compressed, wider towards the operculum. Lines and black spots forming longi- 

tudinal bands upon the sides. Dorsal twice as long as high. Snout cuneiform seen in the 

profile, flat and wide seen from above. Scales moderate, rounded, and concentrically lined. 

D. 14. P.16. V.6. A.9. C€.26. Length, 13 inches, 

Florida, Lesvevr. 

Peccilia multilineata, Lesveur, Journ. Acad, Nat.Sc., 11. p. 4, pl. 1, fig. 1. 

$s ff Dexkay’s Report, p. 215. 

2. Peecilia olivacea, STORER. 

Body oblong, head flattened above. All the upper portion of the body olive-colored, 

sprinkled with minute black dots; alight spot on the top of the head. A broad black band, 

commencing at the angle of the jaws, is continued the whole length of the body to the caudal 

rays. The throat and abdomen are white. The fins yellowish green ; the caudal rounded, 

and spotted like the upper portion of the body. This species is caught at all seasons, swim- 

ming onthe surface of the water, catching at floating objects, and hence commonly called 

Top minnow. 

D.9. P.13. V.6. A.12. ©.19. Length, 24 inches. 

Florence, Alabama, Storer. 

Pecilia olivacea, Srorer, Proceed. Bost. Soc. Nat. Hist., July, 1845. 

3. Peecilia catenata, STorer. 

Body oblong, compressed. Tight or ten interrupted longitudinal orange lines upon the 

sides ; spots of a similar color upon opercles. ‘Iwo bands passing from eyes to mouth; the 

upper yellowish green, the lower blue. Pectoral, dorsal, and anal fins yellow, and each of 



Storer’s Synopsis of the Fishes of North America. 431 

them more or less dotted with deep orange, so arranged in the dorsal as to appear like a lon- 

gitudinal band at its base. Base of caudal spotted with similar dots ; its centre ash-colored ; 

a black transverse band at its posterior extremity, margined with yellow. A bluish tint upon 

the body at the base of the pectorals, and upon the sides below the dorsal. 

D. (2). P. (2). V.(?). A. (2). C.(?). Length, 43 inches. 

Florence, Alabama, Srorer. 

GENUS IX. LEBIAS, Cuv. 

Resemble Peecilia, with the exception that their teeth are denticulated. 

1. Lebias ellipsoides, Lesvrur. 

Deep brown. Greatest thickness of body is between the opercula, very compressed 

towards the tail. Eyes large. Scales large. Dorsal high, rounded ; anal small and round ; 

caudal unequal, enlarged and elongated posteriorly, and obliquely truncated. The young 

pale, generally with white belly, and silvery gill-covers. A few faint traces of longitudinal 

lines, and brownish mottles or marks, not quite amounting to bands or zones, distinguish- 

ing the sides perpendicularly. 

D.11. P.(?). V.6. A.10. ©.20. Length, 2 inches. 

Connecticut, Ayres. New York, Mrrcuiry, Dexay. Florida, Lesueur. 

Esox ovinus, Sheeps-head, Killifish, Mircumt, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 441, pl. 4, fig. 7. 

Lebias ellipsoides, Lesveur, Journ. Acad. Nat. Sc., u. p. 6, pl. 2, figs. 1 and 2. 

Cyprinodon oyinus, Vau., Humpotor et BonrLanpD, 11. p. 164, 
Lebias ellipsoides, AyrEs, Bost. Journ. Nat. Hist., 1v. p. 264, 

Lebias ovinus, Sheeps-head Lebias, Dexay’s Report, p. 215, pl. 27, fig. 84; young. 

Lebias ellipsoides, Lesuzur, Dexay’s Report, p. 216. 

" bs Ayres, Bost. Journ. Nat. Hist., rv. p. 265. 

GENUS X. FUNDULUS, Lacep. 

Have many relations with Peecilia ; but their teeth are small and crowded, 

and those of the anterior range are bent ; they have some conical teeth rather 

strong at the pharynx ; there are but four rays to the gills. 

1. Fundulus fuscus, Ayres. 

Body rather rounded, somewhat compressed towards the tail. Above and on the sides very 

dark brown, striped longitudinally with narrow lines, which are lighter. Abdomen white. 

A transverse black band at the base of the caudal fin. 

D.15, P. 14. V.6. A.9. C€.13: Tength, 2 to 3 inches. 

Connecticut River, Ayres. 

Fundulus fuscus, Ayres, Bost. Journ. Nat. Hist., 1v. p. 296, pl. 13, fig. 2. 
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GENUS XI. HYDRARGYRA, Lesvevr. 

Head flat, shielded above with large scales, the centre scale largest. Teeth 

in the jaws and throat; those of the jaws conic and recurved ; none in the 

palate ; jaws protractile ; lower jaw the longer. Scales on the opercula and 

body. Branchial rays, four to five. Ventral fins six-rayed. The dorsal fin 

situated nearer to the tail than the head, opposite to the anal. 

1. Hydrargyra fasciata, Scan. 

Back and sides greenish or olive. ‘The sides are crossed by from ten to twenty vertical 

white lines or spots. Within these are numerous silvery-white and steel-blue dots, which 

extend over the dorsal and anal fins. In the spawning season, the abdomen is of a brilliant 

golden yellow; but during the rest of the year it is white. 

D.12. P.15. V.6. A.11. C.27. Mrrcurux. Length, 4 inches. 

D105 elven Vibe cae 10, CalOk Diwan. 

Connecticut, Avres. New York, Mircuini, Dexay. Carolina, Dexay. 

Esox pisciculus, Yellow-bellied Killifish, Mircrir, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 441. 

Fundulus fasciatus, Vat., Humeoupr et BonpLanp, u. p. 162, pl. 62, figs. 1, 4, 5. 

Fundulus zebra, Barred Killifish, Dexay’s Report, p. 215. 
Hydrargyra fasciata (ScHN.), AyRES, Bost. Journ. Nat. Hist., 1v. p. 266, 

2. Hydrargyra pisculenta, Mircuitu. 

Olive-green above; lighter on the sides, and becoming whitish, tinged with yellowish on 

the abdomen. Opercles, pectorals, and ventrals light greenish-yellow. Caudal nearly even, 

round. In large specimens, the color of the sides is uniform ; in very small specimens are 

black vertical bands, constituting the Esox zonatus of Mitchill. 

D: 13. Pits. V.i65 AW C227. Marexnrmx- 

D.11. P.17. V.6. A.11. C.25. Dexay. Length, 1 to 4 inches. 

Connecticut, Ayres. New York, Mircuiiu, Decay. 

Esox pisculentus, White-bellied Killifish, Mrremmn, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 441. 

Esox zonatus, Banded Killifish, Mrrcnitz, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 443. 

Fundulus viridescens, Big Killifish, Dexay’s Report, p. 217, pl.-31, fig. 99. 

Hydrargyra pisculenta, Ayres, Bost. Journ. Nat. Hist., tv. p. 267. 

3. Hydrargyra flavula, Mireniwt. 

Female. Yellowish green above, lighter upon the sides, white beneath ; opercles, and upper 

portion of abdomen, golden. Several interrupted longitudinal black bands, varying from one 

to four, upon the sides. From two to four transverse bands of a similar color, at the base of 

the caudal fin. Dorsal rather longer than high. 

Male. Back and sides greenish black ; sides crossed by numerous slate-colored, nearly 
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black, vertical bands, varying in their number from ten to twenty, or even more. Lower 

portion of sides, as well as of the abdomen, of a beautiful yellowish green. A large black 

blotch upon the operculum. A black spot upon the posterior rays of the dorsal fin, which is 
violet-colored ; caudal orange-colored, margined at its extremity with black ; anal emargi- 

nated posteriorly. 

D. 14to 16. P.16to18. V.6. A.11. C.18 to 23. Length, 1 to 4 inches. 
Massachusetts, Srorrer. Connecticut, Ayres. New York, Mircuiui, Dexay. 

Esox flavulus, New York Gudgeon, Mrrcuitn, Trans, Lit. and Phil. Soc. of N. Y., 1. p. 439, pl. 4, fig. 8 
Cyprinodon flavulus, Var., Humsoxpr et BonrLanp, 11. p. 164, pl. 62, fig. 3. 

Hydrargyra trifasciata, Sroner, Bost, Journ, Nat. Hist., 1 p. 417. 

Hydrargyra flavula, Srorer’s Report, p. 95. 

Hydrargyra formosa (male), Srorrr, Proceed. Bost. Soc. Nat. Hist., p. 76. 
Fundulus fasciatus, Striped Killifish, Dexay’s Report, p. 216, pl. 31, fig. 98. 
Hydrargyra favula, Mircu., Ayres, Bost. Journ. Nat. Hist., 1v. p. 267. 

4. Hydrargyra diaphana, Lesueur. 

Body diaphanous, with sixteen irregular transverse brown bands confluent on the back. 
Back and upper part of the head brown-olive, lower parts white; sides with delicate blue 
unts. Dorsal almost double the size of the anal fin. 

D.13. P.18. V.6. A.12. C.18% Length, 5 inches. 

Saratoga Lake, New York, Lusuzur. 

Hydrargyra diaphana, Lesvevr, Journ. Acad. Nat. Sc , 1. p. 130. 
sf ff Transparent Minnow, Dexay’s Report, p. 219. 

5. Hydrargyra multifasciata, Lesurur. 

Fifty transverse bands on the sides, alternately olive-brown and blue. Dorsal and anal 
almost equal. Extremities of pectorals extending beyond the base of the ventrals. 

IDA eo dle WoGin wwe Oh TGF Length, 3 inches. 

New York, Lesurur. 

Hydrargyra multifasciata, Lesunur, Journ. Acad. Nat. Sc.) r. p. lal: 
Md Se Barred Minnow, Dexay’s Report, p. 220, 

6. Hydrargyra ornata, Lesueur. 

Sides of a bright blue, with small white spots, and ornamented with fifteen or sixteen 
transverse, narrow silvery stripes; dorsal clear blue, with yellow spots, posteriorly marked 
with a large, deep-blue patch, surrounded with a white band, and another of blue. Back 
elevated. Dorsal and anal large. 

DT PSs Vin Ga Ate Tom Cae Length, 3 inches. 
Massachusetts, Lesueur, Storer. Delaware River, Lesvrur. 

Hydrargyra ornata, Lesvevr, Journ. Acad. Nat. Sc., 1. p, 131. 
es * Ornamented Minnow, Srorer’s Report, p, 94. 

Dnxkay’s Report, p. 221. 
“ “ 
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7. Hydrargyra nigro-fasciata, LesuEur. 

Body above, a reddish yellow, deeper on the back; abdomen yellowish white ; caudal 

greenish blue, the other fins yellow ; body with thirteen or fourteen transverse black bands. 

Back considerably elevated opposite the pectorals. Dorsal and anal fins long and narrow. 

D.12. P.18. V.6. A.10. ©. 163. Sength, 2 inches. 

Massachusetts, Storer. Rhode Island, Lesveur. 

Hydrargyra nigro-fasciata, Lesvaun, Journ. Acad. Nat. Sc., 1. p. 133. 
* Banded Minnow, Srorer’s Report, p. 94. 

(43 ne Dexay’s Report, p. 221. 

8. Hydrargyra limi, Kirrianp. 

Body uniformly cylindric, fusifurm, slightly compressed behind the dorsal and anal fins. 

Dark olive, irregularly waved with fuscous; abdomen free from the olive ; an irregular trans- 

verse black band on the body, near the base of the caudal fin. 

D.13. P.(?). V.@). A.10. C.14. Length, 2 to 3 inches. 

Ohio, Kirrnuawnp. 

Hydrargyra limi, Kirrianp, Bost. Journ. Nat. Hist., m1. p. 277, pl. 2, fig. 4. 

9. Hydrargyra fusca, THompson. 

Above dark olive, mottled with blackish ; sides mottled with brown, green, and golden, 

with faint indications of yellowish bars; belly dull brownish, bronzy yellow ; fins dusky 

yellow; sides yellowish at the base of the tail, crossed by a vertical black bar, with a 

brownish crescent-shaped line along the base of the caudal rays, marking, with a vertical 

line, the form of the letter D. Scales large ; thirty-six along the lateral line. 

D.14. P.15. V.6. A.10. C. 16. Length, 2 to 4 inches. 

Lake Champlain, Tompson. 

Hydrargyra fusca, Mud-fish, Taomeson’s Hist. of Vermont, p. 137, fig. 

Hydrargyra atricauda, Champlain Minnow, Dexay’s Report, p. 220. 

GENUS XII. MOLLINESIA, Lesvevr. 

Head flat ; operculum large ; branchial rays or gills, four or five. Jaws 

flattened ; mouth horizontal, very small, furnished with small and slender 

teeth, anteriorly hooked, and with minute posterior ones resembling velvet. 

Body short, thick, and compressed. Anal between the ventrals. 

1. Mollinesia latipinna, Lesveur. 

Reddish. Scales posteriorly spotted with black, forming interrupted lines. Body most 

elevated anteriorly. Dorsal very large and long. 
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D. 14. P.16. V.6. A.16. C.(?). Length, 24 inches. 

Fresh water, Louisiana, Lesurur. 

Mollinesia latipinna, Lesveur, Journ. Acad. Nat. Sc., 1. p. 3, pl. 3, fig. 1. 
ee Wb Dexay’s Report, p. 221. 

GENUS XIII. CYPRINODON, Lacepr. 

Have fine and crowded teeth, and six rays to the gills ; in other respects 

they resemble the Lebias, Fundulus, and Mollinesia. 

1. Cyprinodon variegatus, Lacep. 

Body subovate, variegated with brown spots and bands. 

D.12. P.14. V.6. A. 11. €,20. Length, (2). 
Rivers of Carolina, Vaux. 

Cyprinodon variegatus (LAcEr.), Vax., Humporpr et BonpLanp, 11. p. 165. 

FAMILY XVII. HYPS#IDA&,* Srorer. 

The jaws of this family are provided with lips; the intermaxillaries and 

lower jaw are armed with minute, slender, and slightly recurved teeth, most 

abundant a short distance from the median line ; upper maxillaries destitute of 

teeth. The intermaxillaries form the borders of the mouth above, and extend 

nearly to its angles. No eyes to be seen on dissection. Body covered with 

circular scales, which are so imbedded in the cuticle as not to present free 

edges. No adipose dorsal. Intestinal canal shorter than the body ; stomach 

cylindrical, terminating posteriorly in a short triangular cul de sac ; pylorus 

situated near the posterior extremity of the stomach, has a distinct valve which 

projects into the cavity of the duodenum ; two short, pyriform ccecal append- 

ages open by distinct orifices on opposite sides of the intestine. Air-bladder 

cordiform, deeply cleft anteriorly. 

This family, which I have formed in a great measure from the dissection 

of the only known species (Amblyopsis speleus) by my friend, Jeffries Wy- 

man, M. D., published in Silliman’s Journal, appears to be more nearly 

allied to the Cyprinide than to any other family of the Malacopterygii. It 

differs, however, from it, in the existence of a cul de sac to the stomach, and 

* Hypsea cecior. Hor. 
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ccecal appendages to the pylorus, and in possessing a cordiform natatory blad- 

der. From the Esoces, it is distinguished by the presence of cecal ap- 

pendages. From the Siluride, it differs in the existence of scales and ceca, 

and by the absence of cirrhi. From the Salmonide, by the existence of 

but two ccecal appendages, and by the absence of the adipose dorsal fin. 

GENUS I. AMBLYOPSIS, Dexay. 

Body with scales. Vent anterior to the base of the pectorals. Eyes not 

apparent, even upon careful dissection. Ventrals minute. A single dorsal. 

Teeth on the jaws and palatines. No scales upon head, but slightly elevated, 

transverse ridges are observed upon it. No barbels. 

1. Amblyopsis speleus, DeKay. 

Whitish. Head broad and flattened. Mouth large. Most of the fins with filamentous 

tips. 

D.7. P.12. V.5. A.8. C. 162. Length, 34 inches. 

Mammoth Cave, Kentucky, Dexay. 

Amblyopsis speleus, DeKay’s Report, p. 187. 

me ss Wyman, Silliman’s Journal, xiv. p. 94. 

FAMILY XVIII. ESOCIDZ. 

Body elongated. One dorsal, and generally opposite to the anal. Edge of 

the upper jaw either formed solely by the intermaxillaries, or if the labials 

enter at all into its composition, they are destitute of teeth. Intestinal canal 

short, without cceca. Branchial rays vary from three to eighteen. Mouth 

large, and without sharp teeth. 

GENUS I. ESOX, Cov. 

Head depressed, large, oblong, blunt ; intermaxillaries small, with small 

pointed teeth at the middle of the upper jaw, of which they form two bands. 

The maxillaries forming the sides have no teeth. The vomer, palatines, 

tongue, pharyngeals, and branchial arches, bristled with card-like teeth. Sides 

of the lower jaw with a row of long, pointed teeth. 

1. Esox estor, Lesurur. 

Back deep greenish-brown ; sides with numerous rounded and oblong pale-yellowish spots ; 
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abdomen white. Fins reddish yellow, marbled with blackish and deep green. Scales small ; 
about one hundred and sixty along the lateral line, and forty-five in a vertical row before the 
ventrals. Caudal large, lunated, with equal and rounded lobes. 

D. 22. P.18. V.11. A.20. C. 20%. Lesveur. Length, 1 to 3 feet. 
D.21. P.14. V.11. A.17. C.26. Mrrcurun. ce Os OL 

D. 21. P.12. V.11. A.21, C.19%. Dexay. 66 se “ 
Lake Erie, Lesurur. Lake Huron, Ricuarpson. Ohio River, Kirrnuanp. 

Esox estor, Pike, Pickerel, Maskallongé, Lesveur, Journ. Acad. Nat. Sc., 1. p. 413, 
"“ Grirritu’s Cov., x. p. 390. 
«  — Maskinongé, Ricu., Fauna Boreal. Americ., 111. p. 127. 
 «  Muskallonge, Kirttanp’s Report, pp. 169, 194, 
“&~ Muskellunge, Dexay’s Report, p. 222. 
 « Muskallonge, Kirtianp’s Manuscript for Bost. Journ. Nat. Hist. 

2. Esox reticulatus, Lesurur. 
Yellowish green, with more or less distinct irregularly-distributed longitudinal black lines. 

Beneath white. Fins greenish. Pectorals, anal, and ventrals become reddish after death. 
A vertical black band beneath the eye. Caudal deeply emarginated. 
DPS Prlse Vi. 1te Ae VeiGei9s Length, 1 to 2 feet. 
Massachusetts, Srorer. Connecticut, Livsuexy, Ayres. New York, Dexay. Ohio, 

Kirtuanp. 

Esox lucius, Pickerel, Mrrcnitt, Trans. Lit. and Phil. Soc. of N, Y., 1 p. 440. 
Esox reticulatus, Lesveur, Journ. Acad. Nat. Sc., 1. p. 414. 

ae aS Common Pickerel, Srorer’s Report, p. 97. 
Pike, Krrrianp’s Report, p. 194. 

UG Common Pickerel, Dexkay’s Report, p. 223, pl. 34, fig. 107. 
Esox fasciatus, Varied Pickerel, Drxay’s Report, p. 224, pl. 34, fiz. 110 (young). 
Esox reticulatus, Pickerel, Tuompson’s Hist. of Vermont, p. 138. 

se ef Lesvevr, Ayres, Bost. Journ. Nat. Hist., 1v. p. 269. 
ef <f Pickerel, Pike, Kirttanp, Bost. Journ. Nat, Hist., 1v. p. 233, pl. 10, fig. 2. Esox tredecem-lineatus, Federation Pike, Mrrenitt, Mirror, 1825, p. 361, 

Esox tredecem-radiatus, Federation Pike, Dexay’s Report, p. 225, 

it 

3. Esox niger, Lesugur. 
Golden yellow upon sides, with numerous black bands interrupted into about three parts, 

more distinct towards the head. Belly white, immaculate. Back and head deep black, im- 
maculate, Pectoral and anal fins orange-yellow ; dorsal and caudal bluish, the latter 
slightly emarginate, lobes acute ; dorsal and anal fins opposite, subequal, rounded. 

D. 14. P.15. V.9. A. 14. “CG. 1932) Length, 8 or 10 inches. 
Saratoga Lake, Lesurvr. 

Esox niger, Black Pike, Lesveur, Journ. Acad, Nat. Sc., 1. p. 415. 

Dr. Dekay thinks this may be the young of the E. reticulatus. 

4. Esox phaleratus, Say. 
Body dusky, with a vertical fulyous vitta, and three or four fulvous fascie. 

67 
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D. @). °P: @): Ve @): Al (?): . @). Length, (?): 

East Florida, Say. 

Esox phaleratus, Say, Journ. Acad. Nat. Se., 1. p. 416. 
Ci “6 « Dexay’s Report, p. 226. 

5. Esox lucius (?), Lin. 

Back tinged with blackish green, which changes on the sides to light greenish-gray, and 

on the belly to pearl-white; on the tip of each scale, there is a bright speck having the form 

of the letter V, and there are seven or eight longitudinal rows of oblong yellowish-gray spots 

on the sides of the head, body, and tail. Scales thin, broadly oval, their outer edge semi- 

circular, their covered portion deeply divided by fissures into three or four lobes, whose edges 

overlap ; one hundred and twenty-four on the lateral line, thirty-six in a vertical row before 

the ventrals. 

D.20. P.16. V.10. A.18. C.185. Length, 26 inches. 

Northern regions, Ricuarpson. 

Esox lucius, Common Pike, Ricw., Fauna Boreal. Americ., u1. p. 124. 

bh, ce (), Dexay’s Report, p. 226. 

Richardson says, ‘* One specimen, taken in Lake Huron, was submitted to Cuvier’s in- 

spection, and it has also been carefully compared with the English Pike, without any spe- 

cific differences having been detected.”’ 

GENUS Il. BELONE, Cov. 

Head and body greatly elongated ; the latter covered with minute scales. 

Both jaws very much produced, straight, narrow, and pointed ; armed 

with numerous small teeth, those of the pharynx paved. Scales not very 

apparent, except a longitudinal range, carinated on each side, near the infe- 

rior edge. 

1. Belone truncata, Lesurur. 

Above light green, beneath clear silvery-white. Just above the base of the pectorals a 

deep blue band arises and passes in a straight line to the origin of the dorsal fin. Lower 

mandible the longer. Caudal fin obliquely truncated. Ventrals small. 

D.16. P.16. V.6. A.19. C.20. Lxesueur. Length, 1 to 2 feet. 

D.15. P.12. V.6. A-18. C.19. Mircuinu. 73 “ 6 

D.15. P.12. V.6. A.19 C.20. Srorzr. 38 CPP CG 

DL 16s SEOs WG. AGIOS atos. Dmimacy, “ ee 

Massachusetts, Srorer. Connecticut, Linsury, Ayres. New York, Lesveur, Mircx- 

int, Dexay. Pennsylvania, Rhode Island, Lesveur. 
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Bsox belone, Bill-fish, Mrrcurt, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 443. 

Esox longirostris, Long-jawed Fresh-water Pike, Mrrcum, Amer. Month. Mag., m. p. 322. 
Belone truncata, Gar or Bill-fish, Lesveur, Journ. Acad. Nat. Sc., 1. p. 126, fig. 

of a Gar-fish, Storer’s Report, p. 98. 

as Ke Banded Gar-fish, Dexay’s Report, p. 227, pl. 35, fig. 112. 

2. Belone argalus, Lesveur. 

Bright blue upon the back; the under side and opercula silvery. Dorsal and anal fins un- 
equal ; tail deeply forked, lobes rounded, the inferior the longer ; pectorals small. Lateral 

line very low, interrupted by the ventral fins, and beginning to rise above the base of the anal, 
is then continued along the middle of the tail. 

D.16. P.18. V.6. A.19. C.26. Length, (?). 

Island of Guadaloupe, Lesurur. 

Belone argalus, Lesugur, Journ. Acad. Nat. Sc., 1. p. 125. 

3. Belone Caribboea, Lesurur. 

Back deep blue; whitish beneath. Mandibles equal, slender, and pointed ; dorsal con- 

tinued farther back than the anal fin, the last rays also longer; caudal scolloped, lobes 
rounded, the inferior twice as long as the superior ; ventrals rather long. 

D. 24. P.13. V.6. A. 22. C.30%. Length, (?). 

Caribbean Sea, Lesurur. 

Belone Caribbea, Lesvevr, Journ. Acad. Nat. Sc., 11. p. 127. 
ce Ms Bennett, Sowb. Zool. Journ., v. p. 8S. 

GENUS III. SCOMBERESOX, Cuv. 

Have the same structure of the jaws as those of the Belone ; and are simi- 
lar, also, in the form of the body and scales, with a keel-like edge to the 

belly ; but the posterior portions of the dorsal and anal fins are divided, forming 

finlets, as in the Mackerel. 

1. Scomberesox Storeri, DrKay. 

Back olive-green ; a silvery band half an inch wide, almost as strongly marked as in the 
Atherines, runs the whole length of the body, divided in its centre by a narrow longitudinal 
line of the color of the back. Abdomen silvery, with a cupreous tinge. The lower jaw the 

longer. Five or six finlets back of the dorsal fin; five to seven finlets back of the anal fin. 
A longitudinal furrow along the sides. 

* D.10. P.14. V.6. A.12. ©. 20. Length, 10 inches. 
Newfoundland, Lesuzur. Massachusetts, Srorrr. New York, Dexay. 
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Scomberesox equirostrum, Lesveur, Journ. Acad, Nat. Sc., 1. p. 132. 

Scomberesox scutellatum, oe - us ve 
Scomberesox equirostrum, Bill-fish, Sroren’s Report, p. 100, 

Scomberesox Storeri, Bill-fish, Dexay’s Report, p. 229, pl. 35, fig. 111. 

In my ‘“ Report on the Fishes of Massachusetts,’’ I pointed out the error into which all 

ichthyologists might be led by Lesueur’s specific name ; unquestionably it should be changed. 

Dr. Dekay has thought proper to affix mine ; I retain it, until some future ichthyologist pre- 

fers another. 

GENUS IV. EXOCETUS, Lin., Cov. 

Head and body covered with scales ; pectoral fins very large, nearly as long 

as the body ; dorsal fin placed over the anal ; upper half of the tail the small- 

er ; both jaws furnished with small teeth. 

1. Exocetus comatus, MircHinu. 

Above brown, beneath white. Scales deciduous. Pectorals reach as far back as the pos- 

terior extremity of the dorsal ; ventrals long. A long black cirrhus depending from the chin. 

D.11. P.12. V.6. A.6. C.(?). Length, 5 inches. 

New York, Mrreurut. 

Exocetus comatus, Single-bearded Flying-fish, Mrrcnitt, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 448, pl. 5, 
fig. 1. 

Exocetus appendiculatus (?), Woop, Journ. Acad. Nat. Sc., rv. p. 283, pl. 17, fig. 2 

Exocetus comatus, Single-bearded Flying-fish, Dexay’s Report, p. 231, pl. 36, fig. 

b 

= = or 

2. Exocetus furcatus, Mrrcuitu. 

Bluish above, silvery on the sides. Pectorals and ventrals with brown bands. Abdomen 

earinated. Scales small. Two cirrhi or tough appendages suspended from the lower jaw. 

IDES Ea (Ma Wools ANS (C5 ile leet (@)\o 

New York, Mircuitxi. Gulf of Mexico, Lesvrur. 

Exocetus furcatus, Double-bearded Flying-fish, Mircuut, ‘Trans, Lit. and Phil. Soc. of N. Y., 1. p. 449, 
pl. 5, fig. 2. 

Exocetus Nuttallii (?), Lesveur, Journ. Acad. Nat. Sc., 1. p. 10, pl. 4, fig. 1. 

Exocetus furcatus, Double-bearded Flying-fish, DEKay’s Report, p, 231. 

Cuvier suspects the I. fureatus and E. Nuttallii to be one species. 

3. Exocetus Noveboracensis, Mircuitt. 

Dark green above; beneath white and silvery. Abdomen ecarinated on its sides. Ven- 

trals very long. Caudal forked, the lower lobe almost twice as long as the upper. Teeth 

very minute. No filaments to lower jaw. 

D.14. P.15. V.6. A.8. C.(?). Length, 12 inches. 

New York, Mirenitn. 
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Exocetus Noyeboracensis, Nox, werk Flying-fish, Mireur, Amer. Month. Mag., 11. p. 323. 

3 ve ee Dexay’s Report, p. 2380, pl. 36, fig. 114. 

4. Exocetus exiliens, Biocn. 

- Bright silvery, with a blue or dusky tinge on the upper part ; fins dusky. Pectorals lan- 

ceolate, and scarcely extend to caudal ; anal and dorsal straight, low, and about equal ; cau- 

dal deeply forked, lower lobe nearly twice the length of the upper; ventrals large, situated 

a little beyond the middle of the abdomen. In young specimens, there are brown bands on 

the pectorals and ventrals. 

D. 12.. P.18. V.16. A. 10. C.20. Length, 12 to 16 inches. 

Gulf of Mexico, Lesvrur. 

Exocetus exiliens, Buocu, 397. 
ue Me Lin., Syst. Nat., p. 1400. 

SS cs Mediterranean Flying-fish, SHaw’s Gen. Zodl., v. p. 142, pl. 116. 

“ o Ricu., Fauna Boreal. Americ., 111. p. 129. 
Exocetus fasciatus, Lesurur, Journ. Acad. Nat. Sc., . p. 9; young (7). 

Cuvier, in his ‘‘ Régne Animal,” says, he thinks the Exocetus fasciatus of Lesueur is 

the young of Bloch’s E. exiliens. Dekay is of the same opinion; therefore I have thus 

arranged them. 

Exocetus mesogaster, Biocu. 

Silvery blue, with the ventral fins situated on the middle of the abdomen; they are mod- 

erately large, and rounded. 

D. (2). P.(?). V.(@). A-(?). C. (2). Length, 4 inches. 

Caribbean Sea, PLumier. 

He Feels mesogaster, Buocu, 3992 
American Flying-fish, SHaw’s Gen. Zodl., v. p. 146, pl. 116. 
Middling Flying-fish, Mircni, Trans. Lit. and Phil. Soc. of N. ¥., 1. p. 448. cc “ 

Although Cuvier observes, that ‘‘it is not easy to distinguish the exiliens and meso- 

gaster in the relations and the figures given by travellers,’’ and Richardson (Fauna Boreal. 

Americ., p. 131) observes that Dr. Mitchill’s notice of the H. mesogaster ‘‘ is too slight to 

prove that he has applied the name rightly,’’ I have introduced this species here, because it 

was noticed by Plumier in the Caribbean Sea, and by Mitchill’s using, in his description of this 

species, the very words of Shaw when describing this species (Gen. Zodl., v. p- 146), it is 

evident they answer perfectly to the description of his fish. Richardson is in error when he 

says, ‘‘ Dr. Mitchill mentions the mesogaster as an inhabitant of the sea of New York’’; 

for although this might be inferred from the fact of its being contained in his ‘‘ Memoir,”’ 

yet Mitchill says, ‘‘ The specimen I examined was brought from the ocean, somewhere to the 

south.”’ 

GENUS V. HEMIRAMPHUS, Coy. 

The upper jaw short, lower jaw elongated and pointed ; both furnished, on 
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their edges, with minute teeth ; in other respects the species, in their fins, vis- 

cera, and general aspect, resemble the Gar-fish. 

1. Hemiramphus Brasiliensis, Biuocu. 

Upper part of the body blue, paler along the sides, and silvery upon the abdomen. 

Head a clear blue and silvery ; tail yellow and bluish; beak brown and deep blue. Body 

three times the length of the lower jaw; pectoral fins shorter than the half of the lower 

jaw ; posterior fins almost equal. Caudal deeply cleft. The upper mandible shorter than 

the semidiameter of the eye. The inferior very long and flexible. Scales large. 

D.14. P.10. V.6. A.12. C.20to 24. Length, 12 or 15 inches. 

Caribbean Sea, near Guadaloupe and Martinique, Lesueur. 

Called ‘‘ Balao,’’ at Guadaloupe and Martinique. 

Esox Brasiliensis, Buocn, 391. 
Ke Ee Lin., Syst. Nat., p. 517. 

ae oe Piper, Browne’s Jamaica, p. 443, pl. 45, fig. 2. 

cs sé Brazilian Pike, SHaw’s Gen. Zool., v. p. 109. 

Esox marginatus (?), Lacepepg, v. pl. 7, fig. 2. 

Hemiramphus marginatus, Lesveur, Journ. Acad. Nat, Sc., 1. p. 135, 

Hemiramphus Brasiliensis (Cuy.), Grirrity’s Cuy., x. p. 395. 

2. Hemiramphus balao, Lesvevr. 

Color a little deeper than that of preceding, and tail bluish. Body four times the length 

of the lower jaw; pectoral fin a third part shorter than the lower mandible ; anal fin as 

long as the dorsal. 

D. 14. P.10. V.6. A. 12. €.20to 24. Tength, (?). 

Caribbean Sea, near Guadaloupe, Martinique, and St. Domingo, Lrsvrvr. 

Also called ‘* Balao.”’ 

Hemiramphus balao, Lesveur, Journ. Acad. Nat. Sc., 1. p. 136. 

FAMILY XIX. FISTULARIDA. 

Characterized by a long tube in the fore part of the cranium, formed by the 

prolongation of the ethmoid, vomer, preopercula, interopercula, pterygoideals, 

and tympanals, and at the extremity of which is the mouth, composed, as 

usual, of the intermaxillaries, maxillaries, and the palatine and mandibulary 

bones. Their intestine has neither great inequalities nor many folds, and their 

ribs are short or wanting. Some of them, the Fistularie, have a cylindrical 

body ; in others, the Centrisci, it is oval and compressed. 

This family concluded the order Acanthopterygii in the ‘‘ Régne Animal.” 
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But in the ‘‘ Histoire Naturelle des Poissons,’’ of Cuv. et Val., it does not 

appear in that family. ‘That work is not yet sufficiently advanced for us to 

learn where Valenciennes will place it ; but as it has been considered by some 

ichthyologists a subfamily of the Scombride, I follow the arrangement of 

Dekay, although he observes, ‘‘ Its true place is probably near or among the 

Syngnathide.”’ J 

GENUS I. FISTULARIA, Lacep. 

Body elongated, cylindrical. Dorsal opposite to the anal. The intermax- 

illaries and the lower jaw are armed with small teeth. From between the two 

lobes of the caudal proceeds a filament which is sometimes as long as the body. 

The tube of the snout is very long and depressed. ‘The natatory bladder ex- 

cessively small, and the scales are invisible. 

1. Fistularia serrata, Buocu. 

Upper part of the body of a reddish-brown color ; a narrow bluish band upon the sides, 
through the centre of which runs the lateral line; back of the dorsal, this line is quite 

strongly serrated. Tube hard, horny, and strongly serrated laterally, Caudal deeply 
forked, with a filament between them, strong at its origin, very delicate at its termination. 

D.14. P.16. V.6, A.14. C.16. Length, including filament, 27 inches. 

Jamaica, Carespy. Massachusetts, Srorer. 

Petimbuabo Brazil, Tobacco-pipe Fish, Carzsry’s Hist. Carol., 11. p. 17. 

Fistularia serrata (?), BLocu, variety of tabacaria. 

as ss Suaw’s Gen. Zodl., v. pl. 107, fiz. of tube. 

Be ce Tobacco-pipe Fish, Srorrr’s Report, 80. 

Se Me American Pipe-fish, DEkay’s Report, p. 232, pl. 35, fig. 113. 

2. Fistularia tabacaria, Biocu. 

Brownish, with a row of pale spots. Belly white in the middle, and semidiaphanous on 
the right and left. Orbits of the eye with angular processes or spines. 

D) 165) Pelé Vaié: VAN IG: «iC: 16°. Length, 14 inches. 

New York, Mrreurun. 

Fistularia tabacaria, Buocu, 387. i 

ne G> Lin., Syst. Nat., p. 515. 

a ee Slender Fistularia, Suaw’s Gen. Zodl., v. p. 96, pl. 107. 
Fistularia Noveboracensis, New York Trumpet-fish, Mircurtx, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 437, 

pl. 3, fig. 8. 

Fistularia tabacaria, Spotted Pipe-fish, Dexay’s Report, p. 233. 
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FAMILY XX. SALMONIDAE. 

Body scaly. First dorsal with soft rays, the second small and adipose. 

Numerous coeca, and a natatory bladder. The structure and armature of the 

jaws vary surprisingly. Almost all of them ascend rivers. 

GENUS I. SALMO, Livy. 

Head smooth ; teeth on the vomer, both palatine bones, and all the maxil- 

lary bones ; branchiostegous rays varying in number, generally from ten to 

twelve, but sometimes unequal on the two sides of the head of the same fish. 

1. Salmo salar, Lin. 

A beautiful, brilliant bluish silver-color above; lighter upon the sides, white beneath ; 

black blotches upon the sides, much more numerous above the lateral line. Dorsal, pee- 

torals, and caudal, bluish; ventrals dusky ; anal white. 

D.12. P.15. V.9. A.10. C.19. Length, 2 to 3 feet. 

Labrador, Canada, Newfoundland, and Nova Scotia, Richarpson, Dexay. Maine, 

Massachusetts, Srorer. Connecticut, Linstey. New York, Mircurux, Decay. 

Salmo salar, Lry., Syst. Nat. (12th edit.), p. 509. 
Cs u Biocu, 1. pl. 20 (female) ; 11. p. 98 (male). 

us ae Salmon, PeNNANT’s Brit. Zodl., vit. p. 382. 
cE G Common Sea-Salmon, Suaw’s Gen. Zoél., v. p. 40, fig. 102. 

Os U4 Salmon, Fiemine’s Brit, An., p. 179, sp. 40. 

te Be WS Jenyns’s Brit. Vert., p. 421. 

3 ER a GrirFitu’s Crv., x. p. 416. 

ns £6 ss Fasricius, Fauna Groenlandica, p. 170. 

: 33 Common Salmon, Mirren, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 435. 

sf BS es De Wirt Curnton, Trans. Lit. and Phil. Soc. of N. Y., 1. pp. 147, 498. 

os is G3 iG Ricu., Fauna Boreal. Americ., 11. p, 145. 
oe ef Salmon, SrorEr’s Report, p. 104. 
fs ff Common Sea-Salmon, Dekay’s Report, p. 241, pl. 38, fig. 122. 

se ui Salmon, Tuompson’s Hist. of Vermont, p. 140, 

2. Salmo fontinalis, Mrreni.. 

Above pale brown ; a large number of circular yellow spots, varying in their size, often 

having in their centres a bright red spot; sometimes, the yellow color surrounding them 

having partially disappeared, they seem distinct from the circular spots. In some specimens, 

but three or four red spots are observable, while in others are seen twenty or more. Gill- 

covers golden, with fuliginous. Scales very small, those on the lateral line largest. 

D.11. P.13. V.8. A.11. C. 19. Length, 8 to 14 inches, 

Maine, Massachusetts, Storer. Connecticut, Lrnstey, Ayres. Vermont, THomp- 

son. New York, Mircuruz, Dexay. Pennsylvania, Dexay. Ohio, Kirruanp. Lake 

Huron, Ricu. 
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Salmo fontinalis, Common Trout, Mrrcuix, Trans. Lit. and Phil. Soc. of N. Y., 1, p. 435. 
Salmo nigrescens, Black Trout, Rar., Ichth. Ohien., p. 45. 

Red-spotted Trout, Dovenry, Cabinet of Nat. Hist., 1. p. 145, pl. 13. 

Salmo fontinalis, New York Char, Mircu., Ricu., Fauna Boreal. Americ., 111. p. 176, pl. 83, fig. 1; pl. 87, 
fig. 2 (head). 

Salmo fontinalis, Common Brook-Trout, Srorer’s Report, p. 106. 

us CG Speckled Trout, Krrrnanp’s Report, pp. 169, 194. 

ce Ss Brook Trout, THompson’s Hist. of Vermont, p. I41. 

ui se aE a Dexay’s Report, p. 235, pl. 37, fig. 120. 
Baione fontinalis, Spotted Troutlet, Dexay’s Report, p. 244, pl. 20, fig. 58. 

Salmo fontinalis, Brook Trout, Ayres, Bost. Journ. Nat. Hist.,1v. p. 273. 

ff a Common Brook-Trout, Krrttanp, Bost Journ. Nat. Hist., rv. p. 305. 

3. Salmo amethystus, MircurLu. 

Head, back, and sides of a dark greenish-gray color, which, when examined closely, is 

resolved into small, roundish, yellowish-gray spots on a bluish-gray ground, which covers 

less space than the spots. Teeth, gums, and roof of the mouth have a tinge of purple. 

Scales small; one hundred and thirty-three on the lateral line ; a vertical row beneath the 

commencement of the dorsal contains eighty-two, of which thirty-two are above the lat- 

eral line. 

D. 14. P.14. V.9. A.11. ©. 19§. Length, 2 to 5 feet. 

All the great lakes that lie between the United States and the Arctic Sea, Rrcwarpson. 

Called ‘‘ Nammécoos,’’ by Cree Indians ; ‘‘ Thlooeesinneh,’’ by Chippewayans; ‘‘ Key- 

teeleek,’? by Esquimaux ; ‘‘ Salmon Trout,” by Canadians. 

Namaycush Salmon, PENNAN®’s Arct. Zool., u. Suppl., p. 139. 

Salmo amethystus, Great Trout of the Lakes, Mrrcuix, Journ. Acad. Nat.Sc., 1. p. 410. 

Salmo namaycush, Namaycush (PENN.), Ricu., Fauna Boreal, Americ., 111. p. 179, pl. 79. 
Ms We Kirriann’s Report, pp. 169, 195. ~ 
Bs ce Namaycush, Great Trout of the Lakes, Kirrtanp, Bost. Journ. Nat. Hist., rv. p. 25, 

pl. 3, fig. 2. 

Salmo amethystus, Mackinaw Salmon, DeKay’s Report, p. 240, pl. 76, fig. 241. 

4. Salmo erythrogaster, Doucury. 

Above, mottled with dark olive-green and light horn-color. Sides of the abdomen red- 

dish orange, separated by a distinct line from the pearl-color beneath. ‘'ail broadly mar- 

gined with bright red. Scales very small and rounded. Dorsal varied with dark green and 

opaque or horn-color. 

D.10. P.14. V.8 A.10. C. 172. Length, 15 to 20 inches. 

New York, Pennsylvania, Dexay. 

Creek Trout (?), Dovcury, Cabinet of Nat. Hist., 1. p. 134, pl. 13, fig. 2. 

Salmo erythrogaster, Red-bellied Trout, Dexay’s Report, p. 236, pl. 39, fig. 136. 

5. Salmo confinis, Doucury. 

Upper portion of the head and body bluish black. Sides of the head and body, base of the 

first dorsal, of the caudal, and anal fins, with numerous round, crowded, irregular, light- 

68 
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gray spots. Body stout, thicker and shorter than the common Salmon. Scales small, or- 

bicular, and minutely striate. Caudal fureate, with a sinuous margin. 

D. 14. P.14. V.9. A.12. C. 213. Length, 2 to 4 feet- 

New York, Pennsylvania, Dexay. 

Called ‘‘ Lake Salmon,” ‘‘ Lake Trout,’’ and ‘* Salmon Trout,” in the State of New 

York. 

Lake Trout, Dovenry, Cabinet of Nat, Hist., 1. p. 145, pl. 13, fig. 1. 

Salmo confinis, Lake Trout, Dskay’s Report, p. 238, pl. 38, fig. 123. 

6. Salmo Scouleri, Ricu. 

Back anterior to the dorsal fin gibbous. Jaws elongated; the upper jaw much incurved 

and arched. Nine very strong incurved teeth in a row on each intermaxillary, exclusive 

of four smaller ones which occupy the tip of the snout on both sides of the principal rows. 

Seales small; some oval, others four-sided, with the corners rounded; one hundred and 

seventy scales on the lateral line, and seventy in a vertical row anterior to the ventrals, 

of which thirty are above the lateral line. 

D. 14. P.16. V.11. A.17. C. 193. Length, 2 feet. 

Northwest Coast, RrcuHarpson. 

Salmo Scouleri, Observatory Inlet Salmon, Ricw., Fauna Boreal. Americ., 111. p. 158, pl. 93. 
eA a Dexay’s Report, p. 242. 

7. Salmo Rossii, Rieu. 

Long, cylindrical. Back, top of the head, dorsal and caudal fins, have a hue intermediate 

between oil-green and hair-brown ; cheeks are nacreous, and the sides pearl-gray, with a 

blush of lilac and a silvery lustre ; a number of carmine dots in the vicinity of the lateral 

line ; beneath red. Scales small, ovate or oval, each scale surrounded by a distinct space of 

smooth skin ; one hundred and thirty-four on the lateral line ; seventy-eight in a vertical row 

under the dorsal, thirty of them being above the lateral line; between two hundred and 

forty and two hundred and fifty rows on the sides. 

D. 13. P.14.. V.10., A.11. C©.21§. dhength, 2 to 3 feet. 

Arctic Seas, RicHarpson. 

Called ‘‘ Kekalook,’’ by the Esquimaux of Boothia Felix. 

Salmo Rossii, Ricw., Nat. Hist., Appendix to Ross’s Voyage, p. 56. 

Gs Fé Ross’s Arctic Salmon, Rrew., Fauna Boreal. Americ., 11. p. 163, pl. 80. 

si Dexkay’s Report, p. 242. 

8. Salmo Hearnii, Ricu. 

Olive-green above ; belly bluish; several longitudinal rows of large flesh-red spots on the 

back and sides. Scales small, pearly. Teeth subulate, in a thin row on the labials and 

lower jaw ; a solitary tooth of the same size stands on each side of the intermaxillary notch. 
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D. (?). P.(?). V.(?). A. 10. C.(?). Length, 12 inches. 

Coppermine River, RicHarpson. 

Salmo Hearnii, Rrcw., Franklin’s First Journal, p. 706. 

we “s Coppermine River Salmon, Ricu., Fauna Boreal. Americ., 111. p. 167. 

f Be Dexay’s Report, p. 242. 

9. Salmo alipes, Rien. 

Slender. Hair-brown above, sides paler, with yellowish marks, belly white or yellow, and 

the under fins orange, withsome darker streaks. Scales small, thin, and roundish ; one hun- 

dred and twenty-six compose the lateral line. Labials, intermaxillaries, and lower jaw are 

armed with short conical, acute, and very slightly curved teeth, in asingle series. A pro- 

jecting cluster of six or seven on the knob of the vomer. Fins very long. 

D.13. P.15. V.9. A.10or1l. C.19§. Length, 2 feet. 

Arctic regions, Ricuarpson. 

Salmo alipes, Ricu., Nat. Hist., App. to Ross’s Voyage, p. 57. pes, , ) Pp. 
fe “  Long-finned Char, Rrcw., Fauna Boreal. Americ., 111. p. 169, pl. 81. 

as «« Dekay’s Report, p. 242. 

10. Salmo nitidus, Ricu. 

Deep green above ; orange-red beneath, with several rows of ocellate red spots along the 

course of the lateral line. Form Jess elongated than preceding. Scales small, roundish ; 

one hundred and twenty on the lateral line ; ninety-two in a vertical row, of which thirty- 

six are above the lateral line, forty-two betwixt it and the ventral, and twelve or fourteen 

below the first ray of the latter. Teeth as in S. alipes. 

D.14. P.17. V.10. A.12. C. 19§. Length, 20 inches. 

Arctic regions, RrcHarpson. 

Salmo nitidus, Ricu., Nat. Hist., App. to Ross’s Voyage, p. 57. 

cs uu Angmalook, Ricu., Fauna Boreal. Amer., m1, p. 171, pl. 82. 

af sé Dexay’s Report, p. 242. 

11. Salmo Hoodii, Ricu. 

Slender, cylindrical. Olive-green above, and covered with numerous yellowish-gray 

spots; beneath white. Scales like those of S. nitidus ; one hundred and twenty-six on the 

lateral line ; fifty-three in a vertical row before the ventrals, of which twenty-eight are above 

the lateral line. A single row of teeth on each side of the tongue, which meet in a curve 

at the tip. 

D.12) Piiby V.105 “AN TIC 19se Length, 2)feet. 

Northern Regions, Ricuarpson. 

Salmo Hoodii, Rrcu., Nat. Hist., App. to Ross’s Voyage, p. 58. 
se ae Masamacush, Ricu., Fauna Boreal. Americ. ur, p. 173, pl. 83. 

s ne Dekay’s Report, p. 242. 
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12. Salmo Mackenzii, Ricw. 

Head long, compressed, flattened above. Grayish, tinged with blue on the sides and be- 

neath. Scales suborbicular. Teeth en velours. Dorsal obliquely quadrangular ; anal slight- 

ly crescentic ; caudal large, and forked, 

D.15. P.17. V.12. A. 18. C.22§- Length, 20 inches. 

Arctic Sea, RicHarpson. 

Inconnu, *Mackenzie’s Voyage in North America, p. 9. 
SAD Mackenzii, Ricu., Franklin’s Journal, p. 707, plate. 

wd Tcondu, Ricu., Fauna Boreal. Americ., 11. p. 183, pl. 84. 
f fF DEKAY’S Rape p. 242. 

13. Salmo quinnat, Ricu. 

Bluish gray ; dark spots along the lateral line; whole body below the lateral line unspot- 

ted. Scales large. Teeth disappearing on the medial line of the upper jaw. Branchial 

rays, seventeen. ‘ 

D.14. P.16. V.10. A. 16. C.19§ Length, 2 to 3 feet. 

Columbia River, RicHarpson. 

Called ‘* Quinnat,’’ by the natives of the banks of the Columbia River. 

eee quinnat, Quinnat, Riew., Fauna Boreal. Americ., m1. p 219. 
Dexay’s Report, p. 242. 

14. Salmo Gairdnerii, Ricu. 

Dorsal line nearly straight. Back of head and body bluish gray ; sides ash-gray ; belly 

white. A few faint spots at the base of the caudal. Jaws fully armed with strong hooked 

teeth, except a small space in the centre of the upper jaw. 

D. (?). P. 13. V.11. A.12. C.(?). Length, 2 to 3 feet. 

Columbia River, RicHarpson. 

Called ‘* Queachts,’’ by the natives of the banks of the Columbia. 

Salmo Gairdnerii, Gairdner’s Salmon, Ricu., Fauna Boreal. Americ., m1. p. 221. 

ac EE Dexkay’s Report, p. 243. 

15. Salmo paucidens, Ricu. 

Back of head and body bluish gray; sides ash-gray, with a reddish tinge; belly white. 

No spots on body or fins. Teeth sparsely scattered and feeble on the jaws ; only a few short, 

weak ones on the anterior extremity of the vomer, and on the palatine bones. 

D. 12. P.17. V.12. A.17. C.(?)- Length, 2 feet. 

Columbia River, RicHarpson. 

Called ‘‘ Quannich,’’ by the natives of the banks of the Columbia. 

Salmo paucidens, Weak-toothed Salmon, Ricu., Fauna Boreal, Americ., 111. p. 222, 
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16. Salmo tsuppitch, Ricu. 

Back of body and head studded with oval and circular spots ; sides and fins destitute of 

spots. General color of the fins ash-gray. Back convex in front of dorsal. Snout pointed. 

Minute sharp teeth in jaws. Caudal forked. 

D.12. P.13. V.10. A.13. C.(?). Length, 21 inches. 

Columbia River, Ricuarpson. 

Called “ Tsuppitch,’’ by the natives of the banks of the Columbia. 

Salmo tsuppitch, Tsuppitch, Ricw., Fauna Boreal. Americ., 111. p. 224. 

17. Salmo Clarkii, Ricu. 

Brownish purple-red above, passing on the sides into ash-gray, and into reddish white on 

the belly. Large patches of dark purplish red on the back. Back, dorsal, and caudal fins 

studded with semilunar spots. A large patch of arterial red on the opercle and margin of 

the preopercle. Jaws with strong, hooked teeth. Caudal nearly even. 

D111. P. 12. V. 8, A.d3. C2(?). Length, 14.inches: 

Columbia River, Richarpson. 

Salmo Clarkii, Clark’s Salmon, Rrcw., Fauna Boreal. Americ., 111. p. 225. 

18. Salmo Canadensis, Hamitron Situ. 

Above olive-green, sides lighter ; abdomen scarlet ; throat white. White ocelli along the 

sides, with a blood-red central dot. Pectorals, dorsal, and caudal barred with black. 

D. (2). PB: @), V- (2). A. (@) ©-(@) Length, 10 inches. 

River St. Lawrence, H. Smiru. 

Salmo Canadensis, Grirritu’s Cuy., x. p. 474, pl. 4I. 

« “ Dexay’s Report, p. 243. 

GENUS II. OSMERUS, Arrept. 

Body elongated, covered with small scales ; two dorsal fins, the first with 

rays, the second fleshy, without rays ; ventral fins in a vertical line under the 

commencement of the first dorsal fin ; teeth on the jaws and tongue very long, 

two distinct rows on each palatine bone, none on the vomer, except at the 

most anterior part ; branchiostegous rays, eight. 

1. Osmerus viridescens, LEsuEuR. 

Yellowish-green above the lateral line; silvery-white beneath; a longitudinal satin band 

on the side. Lower jaw longer than the upper. Dorsal brownish. Scales equal, rhom- 

boidal. Air-bladder fusiform, swollen at the middle. Stomach with a few short coca. 
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D.11. P.140rl6. V.9. A.45. C.19. Length, 10 inches. 

Maine, Massachusetts, Lesurur, Storer. New York, Mrrcuict, Dexay. ‘‘ From 

the waters of Hudson River to the coast of Labrador,’’ Dexay. 

Salmo eperlanus, Smelt, Mrrcum1, Trans. Lit. and Phil Soc. of N. Y., 1. p. 435. 

Osmerus viridescens, Lesveur, Journ. Acad. Nat. Sc., 1. p. 230. 

Salmo (Osmerus) eperlanus, Ricw., Fauna Boreal. Americ., 111. p. 183. 

Osmerus eperlanus, Smelt, Arr., Srorer’s Report, p. 108. 

Osmerus viridescens, American Smelt, Lesuzur, Dexay’s Report, p. 243, pl. 39, fig. 124. 

As Cuvier, in his ‘‘Régne Animal,” did not acknowledge our fish to be distinct from 

the Osmerus eperlanus, I arranged it as that species in my ‘Report upon the Fishes of 

Massachusetts.”” Dr. Dekay, in his ‘Report on the Fishes of New York,’’ considers it 

as a distinct species, without stating, however, that he had ever seen the European Smelt, 

or giving any reason for doubting the opinion of Cuvier. To determine this matter definite- 

ly, I wrote to Mr. Yarrell upon the subject, who kindly sent me several specimens of the Os- 

merus eperlanus. Upon examination, they differ from our species, which, of course, will 

bear Lesueur’s name of O. viridescens. With specimens of both the foreign and our fish, 

of the same size, before me, the difference was quite perceptible. Mr. Yarrell writes me as 

follows respecting the two species. ‘‘ Our fish is considerably lighter in color, particularly 

on the back and on the dorsal and caudal fins. The double series of transverse lines on the 

sides in our fish are wider apart, and the lozenge-shaped spaces are in every sense larger. 

Our fish is deeper for the same length than yours; the body thicker, but the head, particu- 

larly the parts about the jaws, is narrower. Our fish has the gape opening more freely 

vertically. The eye in our fish is smaller, the preopercle deeper, and its posterior edge 

more truly forming a vertical line.” 

GENUS III. SCOPELUS, Coy. 

Body long, slender ; the principal dorsal fin over the interval between the 

ventral and anal fins ; a second dorsal fin so small as to be scarcely percepti- 

ble. The head short ; the mouth and gill-aperture large ; small teeth on both 

jaws ; palate and tongue smooth. 

1. Scopelus Humboldtii, Cuv. 

Back greenish ; sides, including gill-covers, silvery. A row of circular, brilliant metallic- 

colored spots runs along the belly, from before the pectorals to the anus; just above, paral- 

lel to them, extending to the ventral, a second row, commencing on the os hyoides. Behind 

these, a single row of smaller dots is continued to the base of the tail. An insulated spot be- 

tween the anus and lateral line. Five oblong spots of a similar appearance upon the preo- 

perculum. A slight ridge on the dorsum, back of dorsal fin (adipose ?). Body much com- 

pressed. Lateral line almost imperceptible, nearly straight. Mouth widely cleft. Eyes large. 
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D.10. P.17. V.8. A.15. C.19. Length, 2 inches, 1 line. 

Massachusetts Bay, Storer. 

Scopelus Humboldtii, Crarkr, Magazine of Natural History, 1833. 

Ob as Cov., Yarrety’s Brit. Fishes (2d edit.), 11. p. 162. 

Dr. Clarke’s description and figure, which Yarrell gives on pages 162 et seg., Vol. IL., 

agree so perfectly with my specimen as to leave no doubt of the identity of the European and 

American species. 

GENUS IV. COREGONUS, Cuv. 

Body in appearance herring-like ; with two dorsal fins, the first higher than 

long, the second adipose ; the scales large ; the mouth small, sometimes with 

minute teeth on the jaws or tongue, or both. 

1. Coregonus albus, Lesueur. 

Bluish-gray on the back, lighter on the sides, and white on the belly. Scales large, or- 

bicular. About eighty scales in the course of the lateral line, and twenty in an oblique series 

from the dorsal. Teeth on jaws scarcely to be felt; vomer and palate smooth. Jaws 

equal. 

D.15. P. 16. V.11. A. 15. C. 19%. Ricuarpson. Length, 17 to 20 inches. 

Lake Champlain, THompson. Lake Erie, Lesueur. All the interior lakes of America, 

from Brie to the Arctic Sea, RicHarpson. 

Called ‘* White-fish,’? by the fur-traders; ‘‘ Poisson blane,’’ by the Canadians; ‘‘ At- 

tihhawmegh,”’ by the Cree Indians ; ‘* Lake Shad,’’ in Vermont. 

Salmo lavaretus (Guiniad and Tickomeg), PENNANT’s Arct. Zodl., Introd., p. 298, and m. p. 293. 

Coregonus albus, White-fish, Lesveur, Journ. Acad. Nat. Sc., 1. p. 232, pl. 

Salmo (Coregonus) albus, Attihawmeg, Ricu., Fauna Boreal. Americ., 111. p. 195, pl. 89, fig. 2. 

Coregonus albus, White-fish, Krrtnanp’s Report, pp. 169, 195. 

Bs ff us Kirttanp, Bost. Journ, Nat. Hist., 11, p. 477, pl. 28, fig, 3. 

CE «« Lake Shad or White-fish, Tuompson’s Hist. of Vermont, p. 143, fig. 
‘ « White-fish, Dexay’s Report, p. 247, pl. 76, fig. 240. 

2. Coregonus Artedi, Lesueur. 

Ash-blue upon the back; paler and silvery on the rest of the body, with yellow tints 

on the tail, head, and dorsal. Form of the body elongated in the males, deeper and more 

compressed in the females. Scales large, ascending high up on the caudal fin. No teeth 

on margin of jaws. 

D.12. P.16. V.12. A. 14. C.19%. Length, 10 to 15 inches. 

Lake Ontario, Dexay. Lake Erie, Lesurur. Lake Huron, Cayuga Lake, Mircx- 

ILL. 
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Coregonus Artedi, Herring-Salmon, Lesvevr, Journ. Acad. Nat. Se., 1. p. 231. 

Salmo clupeiformis, White-fish of the Lakes, Mircuitt, Amer. Month. Mag., u. p. 321. 

Salmo (Coregonus) Artedi, Lesueur's Herring-Salmon, Ricu., Fauna Boreal. Americ., 111. p. 203. 

Coregonus Artedi, Shad of the Lakes, Kirtnanp’s Report, pp. 169, 195. 

ce ee Herring-Salmon, Kirttanp, Bost. Journ. Nat. Hist., rv. p. 231, pl. 9, fig. 1. 

Coregonus clupeiformis, Common Shad-Salmon, Dexay’s Report, p. 248, pl. 60, fig. 198: 

To Dr. Mitchill is due the credit of first distinguishing this from the preceding species. 

His notice was published in March, 1818. Lesueur’s scientific description appeared the 

same month, a week or two afterwards; and his must be the acknowledged one among sci- 

entific men. 

3. Coregonus Otsego, De Wirtr Cuinton. 

Elongate, subcylindrical, compressed. Back arched. Dusky above the lateral line; sil- 

very beneath it. Six or eight dusky longitudinal lines upon the sides. Scales very small. 

Upper lip protuberant and bifid. 

DTG) tel (Cae Mant )eemeAcn(e) ann ee Maeno thentyamehess 

Otsego Lake, De Wirr Cuinron. 

Salmo Otsego, Otsego Bass, Crinton, Med. and Phil. Register, m1. p. 188, pl. 

Coregonus Otsego, Otsego Shad-Salmon, Dekay’s Report, p. 248. 

4. Coregonus tullibee, Ricu. 

Much compressed, belly rounded, back rather more acute. When exposed to light, the 

whole body is silvery. In the shade, the back is greenish-gray, the belly white, the sides of 

an intermediate hue. Scales large, oblong, of an uniform size; eighty-eight on the lateral 

line ; twenty-three in a vertical row under first ray of dorsal. A small plate of minute teeth 

on the centre of the tongue. Lower jaw the longer. Caudal slightly forked. 

D.14. P.16. V.12. A.140r15. C. 197. Length, 14 inches. 

Northern Regions, Rrcuarpson. 

Called ‘‘ Ottonneebees,’’ by the Cree Indians ; ‘‘ Tullibee,’’ by the fur-traders. 

Salmo (Coregonus) tullibee, Tullibee, Ricu., Fauna Boreal. Americ., 111. pp. 201, 309. 

Coregonus tullibee, Dexay’s Report, p. 249. 

5. Coregonus quadrilateralis, Ricu. 

Subcylindrical, quadrilateral. Color of back and sides intermediate between horny-yellow 

and wood-brown, with a narrow blackish gray border to each scale. Sides paler, belly 

white. Scales rhomboidal. The lower jaw the shorter. Edentate. Ninety-six scales along 

the lateral line; twenty-three or twenty-four in a vertical line before the dorsal, of which 

nine are above the lateral line, and eight between it and the ventrals. 

D. 15. P.15. V. 11. A. 13. C. 197. Length, 18 inches. 

Polar Sea, Ricwarpson. 

Called ‘* Kathéh,’’ by the Copper Indians ; ‘‘ Okeugnak,’’ by the Esquimaux. 
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Coregonus quadrilateralis, Ricu., Franklin’s Journal, p. 714. 

Salmo (Coregonus) quadrilateralis, Round-fish, Rie., Fauna Boreal. Americ., 111. p. 204, 
Coregonus quadrilateralis, Dexay’s Report, p. 249. 

6. Coregonus lucidus, Ricu. 

Body compressed. Mouth large; when the jaws are extended, the intermaxillaries are 
brought into a line with the forehead, instead of dropping vertically, as in the C. quadrilate- 
ralis; lower jaw the longer; no teeth. Scales pearly and iridescent, transversely oval ; 
eighty-eight scales on the lateral line; ten rows above that line at the dorsal, eight between 
it and the ventral, and three or four from thence to the mesial line of the belly. Scales on 
sides larger than on back. 

D. 14. P.19. V.11. A. 14. C. 193. Length, 18 inches. 

Northern regions, RicHarpson. 

Salmo (Coregonus) lucidus, Bear-Lake Herring-Salmon, Ricu., Fauna Boreal. Americ., 11. p. 207, pl. 90, 
fig. 1. 

Coregonus lucidus, Dexay’s Report, p. 249. 

7. Coregonus harengus, Ricu. 

Body compressed, back rounded, belly slightly flattened. Olive-green on the back, silvery 
on sides and belly, and blackish green on top of the head. Gill-eovers, cheeks, and irides 

are whitish and nacreous. Lower jaw the longer. No teeth on the jaws; but three rows of 
microscopic teeth on the tongue. Scales of same form as those of C. lucidus; eighty-four 
on lateral line ; twenty-two in a vertical row under the dorsal, of which nine are above lat- 

eral line, and eight between it and ventrals. 

D.120r 13. P.16. V.12. A. 13. ©. 193. Length, 13 or 14 inches. 

Lake Huron, Ricnarpson. 

Salmo (Coregonus) harengus, Lake Huron Herring-Salmon, Ricw., Fauna Boreal. Americ., 11. p. 210, pl. 90, 

rok harengus, DEKay’s Report, p. 249. 

8. Coregonus Labradoricus, Ricu. 

Body much like that of C. quadrilateralis. Head small. Jaws toothless; four longitudinal 
rows of teeth on the tongue. Adipose fin corresponds with the end of the anal. Scales 
orbicular ; seventy-eight on the lateral line ; eight scales between the dorsal and Jateral line, 
and as many between the latter and the ventrals. 

Deis. Piles VASE May AG ONCE 198) « Dengthi,) 14) inches. 
Musquaw River, Ricuarpson. 

Salmo (Coregonus) Labradoricus, Musquaw Riyer Coregonus, Ricu., Fauna Boreal. Americ., m1. p. 206 

69 



454  Storer’s Synopsis of the Fishes of North America. 

GENUS V. MALLOTUS, Cuv. 

With the cleft mouth of the preceding, have only even, small, and crowded 

teeth at the jaws, palate, and tongue. Their first dorsal and ventrals are far- 

ther back than the middle ; their broad, round pectorals almost touch each 

other underneath. 
1. Mallotus villosus, Cuv. 

Back and top of head dull leek-green, with bright green and yellow reflections when moved 

in the light. Sides and belly covered with delicate and very bright silvery scales, which are 

dotted on the margins with black specks. Back covered with small smooth grains like sha- 

green. In the male, a prominent obtuse ridge, composed of soft, tumid, semilanceolate, 

acute, diaphanous processes, minutely spotted with black, and densely tiled, with three points 

turned towards the tail, extends along the lateral line. Six ececa of unequal length. 

D.14. P.17. V.8. A.22. C.19. Length, 6 to 7 inches. 

Greenland, Fasricius. Newfoundland, Ricwarpson. 

Called ‘“‘ Angmaggeuck,’’ by the Esquimaux; ‘‘ Angmagsak,”’ ‘‘ Sennersulik ’’ (male), 

by the Greenlanders. 

Clupea villosa, Lrn., GmeEt., p. 1409. 

Ui Ke Mutz., Prod., p. 425. 

Salmo arcticus, Fasricius, Fauna Groenlandica, p. 177, No. 128, 

Capelan, Pennanv’s Arctic Zool., 1. p. 141, No. 175. 
Salmo Groenlandicus, Brocu, 381. 

re i Greenland Salmon, Suaw’s Gen. Zodl., v. p. 70. 
Ricu., Franklin’s Journal, p. 710. 

Mallotus Groenlandicus, Grirrira’s Cuy., x. p. 420. 
Salmo (Mallotus) villosus (Cuv.), Capelin, Rica., Fauna Boreal. Americ., 111. p. 187. 

7 “ 

2. Mallotus Pacificus, Rieu. 

Silvery white, passing on the back into a blackish tinge. Large, irregular, but generally 

oval spots of yellowish white, and blackish gray on the back. A bluish black spot over each 

orbit. Margin of lips black. Back of head grayish white. Minute black dots on the silvery 

bases of the cheeks. Dorsal situated more anteriorly than in the M. villosus. Teeth scarcely 

perceptible. Nine eeeca; three shorter than the others, which are equal in length. Ascends 

into fresh water to spawn. 

D.11. Pill. V.8. A. 20. C.(?). Length, 7 to 8 inches. 

Columbia River, RicHarpson. 

Indian name, ‘‘ Oulachan.”’ 

Salmo (Mallotus) Pacificus, Northwest Capelin, Rrcw., Fauna Boreal. Americ., 111. p. 226. 

GENUS VI. THYMALLUS, Cuv. 

Distinguished from the 'Trouts by the smallness of the mouth, the fineness 

of the teeth, the great size of the dorsal fin, and the largeness of the scales. 
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1. Thymallus signifer, Ricn. é 

Back dark ; sides bluish gray ; belly blackish gray, with irregular whitish blotches. Five 

or six quadrangular prussian-blue spots on the anterior part of the body, each tinging the 

margin of the four adjoining scales. Head brown; a blue mark on each side of the lower 

jaw. Dorsal blackish-gray, with lighter blotches, and crossed by beautiful Berlin-blue spots ; 

it is edged with light lake-red ; ventrals streaked with reddish and whitish lines in the direc- 

tion of their rays. Scales semioval, covered with an epidermis ; eighty-seven on the lateral 

line, including three or four small ones on the base of the caudal, and twenty-seven in a 

vertical row anterior to the ventrals, of which nine are above the lateral line. Dorsal very 

large; its three last and longest rays exceed in height the greatest depth of the body. 

D. 23. P.15. V.9. A.13. ©. 19%. Length, 17 to 18 inches. 

Northwestern regions, RicHarDsoN. 

Called ‘‘ Hewlook-powak,”’ by the Esquimaux ; ‘‘ Poisson bleue,’’ by Canadian Voyagers. 

Coregonus signifer, Ricw., Franklin’s Journal, p. 711, pl. 26. 

Salmo (Thymallus) signifer, Back’s Grayling, Riew., Fauna Boreal. Americ., 111. p. 190, pl. 88. 

Coregonus thymalloides, Ricu., Franklin’s Journal, p. 714 (young). 

Salmo (Thymallus) thymalloides, Lesser’s Grayling, Ricu., Fauna Boreal, Americ., 11. p. 194. 

Thymallus signifer, Back’s Grayling, Jarpine, Nat. Lib., Ichth., m1. p. 120, pl. 11. 

GENUS VII. SAURUS, Cov. 

Have the muzzle short ; the mouth cleft as far as behind the eyes ; the edge 

of the upper jaw formed almost entirely by the intermaxillaries ; several very 

pointed teeth along both jaws, the palatines, the tongue, and the pharyngeals, 

but none on the vomer ; eight or nine, and frequently ten or fifteen, rays to 

the gills. The first dorsal is a little behind the ventrals, which are large ; 

scales on the body, cheeks, and opercula; the viscera resemble those of 

Trouts. 

1. Saurus Mexicanus, Cuv. 

Almost transparent. 

D.(@). BP. (@). V.@) A. (@). ©. @). Length, (?). 

Mexico, Cuv. 

Saurus Mexicanus (Cuy., Régne Animal), Grirrity’s Cuv., x. p. 431. 

FAMILY XXI. CLUPEID. 

No adipose fin. The upper jaw is formed as in the Trouts, at the middle 

by intermaxillaries, without pedicles, and on the sides by the maxillaries. 

Their body is always very scaly. I 
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: GENUS I. CLUPEA, Cov. 

Body compressed ; scales large, thin, and deciduous ; head compressed ; 

teeth minute or wanting ; a single dorsal fin ; abdominal line forming a sharp, 

keel-like edge, which in some species is serrated ; branchiostegous rays, eight. 

Clupea elongata, Lesveur. 

. Body lengthened, fusiform, compressed. Above deep blue, tinged with yellow ; sides sil- 

very, with metallic reflections. Opercles yellow, oftentimes with a violet tint; beneath sil- 

very. Abdomen carinated, the spines of which are scarcely perceptible. Scales large, sil- 

very, nearly smooth, deciduous. 

D.18. P.19. V.9. A.17. C 22. Length, 12 to 15 inches. 

Massachusetts, Lesueur, Srorer. Connecticut, Linstey. New York, Mircuitx, 

Dexay. 

Called ‘‘ English Herring,” in Massachusetts. 

Clupea harengus, Herring of Commerce, Mrrcumt, Amer. Month. Mag., 1, p. 323. 

Clupea elongata, Lesveur, Journ. Acad. Nat. Sc., 1. p. 250. 

ak Ss Common Herring of Massachusetts, SrorEr’s Report, p. 111. 
ns . Common American Herring, Dexay’s Report, p. 250. 

2. Clupea fasciata, Lesurur. 

Body compressed ; back straight ; breast and abdomen forming a bow downwards as far 

as the tail. Seven to eight blackish blue lines at the sides of the back. A rounded notch 

at the bottom of the divisions of the tail, of which the lower lobe is longest. 

D.18. P.16. V.9. A.18. C.22é. Length, 1 to 9 inches. 

Massachusetts, Lesurur. Connecticut, Linsney. 

Slupea fasciata, Fasciated Herring, Lesveur, Journ. Acad. Nat. Sc., 1. p.233. 

Slupew pusilla, Tiny Herring, Mrrcum1, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 452 (young). 

auipes fasciata, Fasciated Herring, Srorer’s Report, p. 112. 

Oe Striped Herring, Dexay’s Report, p. 251. | 

Dr. Dekay thinks the C. pusilla of Mitchill may be the young of this species. 

8. Clupea virescens, DEKay. 

Body much compressed. Back green; a longitudinal green stripe above the lateral line; 

A black spot behind the upper angle of the gill-openings. Dorsal and caudal fins light olive- 

green, Abdomen serrated, with nineteen strong spines anterior to the ventrals, and twelve 

between these latter and the vent. Scales large, orbicular, deciduous. 

D.16. P.16. V.9. A.17. C.193- Length, 6 inches. 

Connecticut, Linsuey. New York, Mircuiri, Dexay. 

Called ‘* Greenback,’’ and ‘* Fall Herring.” 
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Clupea halec, New York Herring, Mircum, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 451 (var, 2). 
Clupea virescens, Green Herring, Dexay’s Report, p. 242, pl. 13, fig. 37. 

Dr. Dekay considers the C. halee of Mitchill a variety of this species. 

4. Clupea parvula, Mircuinn. 

Delicate, semitransparent. Greenish about the head, gills, and eyes. Back of an un- 

mixed brown, which passes through regular gradations of hue to a silvery whiteness on 

the sides and belly. Belly serrated. Tail forked. 

D.14, P.14. V.9. A.18. C.21. Length, 6 inches. 

New York, Mircuru. 

Clupea parvula, Little Herring, Mrrcuix, Trans. Lit. and Phil. Soc. of N. ¥., 1. p. 452. 
sé U2 Je MS Dexay’s Report, p. 253. 

5. Clupea vittata, Mrrcnint. 

Large, projecting upper jaw, small lower jaw, silver-striped sides, and forked tail. Belly 

carinated and moderately serrated. Anal with about twenty-one rays. 

D. (?). P.(?). V.(?). A.(?). C.(?). Length, 34 inches. 

New York, Mircurnu. 

Clupea vittata, Satin-striped Herring, Mrrcnitx, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 456. 
a Oe Ui w Dexay’s Report, p. 254. 

6. Clupea ceerulea, Mircuity. 

With bluish complexion, large head, forked tail, and small pectoral and abdominal fins. 

Scales large. Jaws about even. 

D. (7). P.(?). V.(?). A.(?). C.(?). Length, 3 inches. 

New York, Mrreuiut. 

Clupea cerulea, Blue Herring, Mircuitx, Trans. Lit. and Phil. Soc. of N. Y., 1. 457. 
0 . ne 3 Dexay’s Report, p. 254. 

Mitchill supposed this might be a variety of the preceding. 

7. Clupea minima, Pecx. 

Back nearly black ; upper part of sides dark green ; sides silvery, with roseate and golden 

reflections ; in the younger specimens, the dorsal ridge is a black line, and the distance be- 

tween it and the lateral line is of a light green, sprinkled with darker points. Abdominal 

ridge serrated. Lower jaw projecting. Tail forked. 

D.10. P.15. V. 5, A.12. C.18. Length, 1 to 4 inches. 
New Hampshire, Peck. Massachusetts, Storer. 

Clupea minima, Peck, Belknap’s Hist. of New Hampshire, ut. p. 130; catalogued, but not described. 
03 ae Brit, Srorrer’s Report, p. 113. 
ef re “ Dexay’s Report, p. 253, 
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8. Clupea harengus (7), Lin. 

Back green and gold; belly and sides white, with pearly lustre and violet reflections ; 

sides of head deeply tinged with gold-yellow. ‘The edge of the labials is minutely toothed. 

and there is a cluster of minute teeth on the vomer. Seales large, thin, orbicular. 

D.19. P.16. V.8. A.16. C.(?). Length, 15 inches. 

Arctic Seas, RicHarpson. 

Called ‘‘ Kapiselik,’’? by the Greenlanders. 

Clupea harengus, L1n., Syst. Nat., p. 522 

sf ff Fasricivs, Fauna Groenlandica, p, 182, 

cs Us Common Herring, Saaw’s Gen. Zool., v. p. 156, fig. 

ae ef Brocu, 1. p. 49, pl. 29, fig. 1. 

ss Us Ricu., Franklin’s Journal, p. 716. 

x = Fremine’s Brit. An., p. 182. 

Be ee Pennant’s Arct, Zoél., vit. p. 335, pl. 29. 

sf fs Ricu., Fauna Boreal. Americ., m1. p. 229. 

m a (@), Dexay’s Report, p. 255. 

It is exceedingly doubtful whether the Arctic species is the harengus, and I introduce it, 

as did Dekay into his Report, with a query. 

GENUS II. ALOSA, Cuv. 

Upper jaw with a deep notch in the centre ; in other respects like the 

Clupea. 

1. Alosa sapidissima, WrLson. 

Body oblong, compressed. Bluish upon the top of the head and on the back ; the upper 

portion of the sides, including the opercula, cupreous; beneath silvery. At ihe posterior 

angle of the operculum, a black blotch of considerable size, which is sometimes very indistinct. 

When the scales are removed from the sides, six or eight other similar spots are noticed. 

Upon the middle of the caudal fin are two membranous appendages on each side. Scales 

large, rhomboidal upon the sides, rounded on the abdomen. Abdominal ridge serrated. 

D.19. P.16. V.9. A.20. C. 203. Length, 20 inches, Weight, 2 to6 pounds. 

Maine, Linstry. New Hampshire, Bexxnar. Massachusetts, Srorer. Connecti- 

cut, Linsney. New York, Mrrcuitt, Dexay. South Carolina, Virginia, Dexay. 

clipes sapidissima, Witson, Rees’s Encycloped. (American edit.) ; catalogued, but not described. 
Cs Rar., Amer. Month. Mag., 1. p. 205. 

Soir alosa, Shad, ince s Hist. of New Hampshire, wr. p. 130. 

Ws © Mireur, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 449. 

Clupea indigena, Sprat Herring, Mircuixt, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 454 (young). 
Alosa vulgaris, Common Shad, Storer’s Report, p. 116. 

Alosa prestabilis, American Shad, DeKay’s Report p. 255, pl. 15, fig. 41. 

Alosa sapidissima, Shad, Witson, Linstey’s Cat, of Fishes of Connecticut, Silliman’s Journal, xnv1. 
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2. Alosa tyrannus, Larrose. 

Body elongated, strongly compressed. Of a bluish purple-color on the back ; the sides a 
light cupreous ; beneath silvery ; four or five, and sometimes even more, indistinct greenish 
longitudinal lines upon the sides. A deep black blotch just back of the posterior angle of 
the operculum. Scales very large and deciduous. Anal nearly even. Caudal deeply 
forked. 

D.17. P.15. V.9. A.18. C.213. Length, 8 to 10 inches. 

New Hampshire, Peck. Massachusetts, Srorer. Connecticut, Linsey. New York, 

Mireuity, Dexay. Chesapeake Bay, Mrrenrux. 

Clupea serrata, Peck, Belknap’s Hist. of New Hampshire, mr. p. 133. 
Clupea tyrannus, Bay Alewife, Larronr, Amer. Phil. Soc. Trans., v. p. 77, pl. 1. 
Clupea vernalis, Spring Herring or Alewife, Mrrcuret, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 454. 
Alosa vernalis, Spring Herring or Alewive, Srorrr’s Report, p. 114. 
Alosa tyrannus, American Alewive, DrKay’s Report, p. 258, pl. 13, fig. 38. 
Alosa vernalis, Linstey’s Cat. of Fishes of Connecticut, Silliman’s Journal, xiv1. 

3. Alosa menhaden, Mirecuitt. 

Body much compressed. Abdomen serrated; serrations sharper behind the ventrals. 
Greenish brown upon the back, darker upon the top of the head and at the snout; roseate 
upon the upper part of the sides; silvery upon the abdomen; gill-covers cupreous, with a 
rosy tint; a more or less distinct black spot upon the shoulders. Scales large, elliptical, cil- 
iate at edge. An accessory plate on each side of the ventrals. 

DE MEATS Cire ATK.) Y 20, 21, or 22. C.203. Length, 8 to 14 inches. 
Maine, Massachusetts, Storer. Connecticut, Ayres, Linstry. New York, Mircuiti, 

Dexay. 

Clupea menhaden, Bony-fish, Hard-heads, or Marsh-bankers of New York, Mrrcuixz, Trans, Lit. and Phil. 
Soc. of N. ¥., 1. p. 453, pl. 5, fig. 7. 

Alosa menhaden, Menhaden, Hard-head, Srorrr’s Report, p. 117. 
‘ ce Moss-bonker, Dexay’s Report, p. 259, pl. 21, fig. 60. 
« is Ayres, Bost. Journ. Nat. Hist., 1v. p. 275, 

4. Alosa mattowacca, Mrrcuitu. 

Bluish green on the back; silvery, with a series of dark rounded spots, on the sides. 
Back regularly arched throughout. Abdomen serrated. Tongue with a band of teeth. 
Caudal pouches. 

D. 18. P.16. V.9. A.20. C. 203. Length, 20 inches. 
Connecticut, Ayres, Linsuzy. New York, Mircuiut, Dexay. 
Called ‘* Autumnal or Fall Herring,”’ ‘‘ Shad Herring,”’ or ‘‘ Greenback.’’ 

Clupea mattowaca, Long Island Herring, Mircuutt, Trans. Lit. and Phil. Soc, of N. Y., 1. p. 451, pl. 5, 
fig. 8. 

Clupea mediocris, Staten Island Herring, Mirren, Trans. Lit. and Phil. Soc. of N. ¥., 3. p. 45). 
Alosa mattowacca, Autumnal Herring, Dekay’s Report, p. 260, pl. 40, fig. 127. 

sh gi Ayres, Bost. Journ, Nat. Hist., 1v. p, 275. 
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5. Alosa sadina, Mircuitu. 

Oblong, compressed. Abdomen indistinctly serrated. Greenish and blue above, with me- 

tallic reflections ; sides and belly silvery; a dark, almost black spot upon the shoulder. No 

caudal pouches. 

D.18. P.18. V.7. A.21. C. 163. Length, 6 to 12 inches. 

Connecticut, Linstey. New York, Mrrcuitn, Dexay. 

Clupea sadina, New York Shadine, Mireur, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 457. 
Alosa sadina, Spotted Shadine, Dexay’s Report, p, 263, pl. 40, fig. 129. 

Mr. Linsley considered this species the young of the Alosa sapidissima (see Silliman’s 

Journal, Vol. XLVII.). 

6. Alosa teres, DreKay. ; 

Body elongated, cylindrical. Ventrals behind the dorsal. Bright silvery ; darker above, 

with a tinge of blue and yellow on the flanks. Dorsal and caudal tinged with yellow ; the 

remaining fins transparent, feebly punctate with black. 

D.19. P.15. V.10. A. 12. C.19§. Length, 7 inches. 

New York, Dexay. 

Alosa teres, Slender Herring, DEKay’s Report, p. 262, pl. 40, fig. 1283. 

GENUS II. POMOLOBUS, Rar. 

Body nearly cylindrical, elongate, scaly. Vent posterior. Abdomen ca- 

rinated and serrated from the head to the vent; but without plates or broad 

scales. Head scaleless, opercle lobed, with a rounded shield above. Jaws 

without teeth ; upper, truncate, extensible ; ower, horizontal and fixed. Ab- 

dominal fins with nine rays, and without any lateral appendage ; dorsal fin op- 

posite. 

1. Pomolobus chrysochloris, Rar. 

Body subcylindric, compressed on the sides; abdomen slightly carinate and serrate ; back 

rounded. ‘Top of the head and back bluish-purple, iridescent ; the gill-covers and sides of 

the jaws golden and purple, sides of the body and the abdomen white. 

D.18. P.16. V9. A.18. C.34. Length, 12 to 18 inches. 
Ohio River, Krrruanp. 

Pomolobus chrysochloris, Ohio Gold Shad, Rar., Ichth. Ohien., p. 39. 
Alosa chrysochloris, Gold Shad, Gold Herring, Skipjack, Kinttanp, Bost. Journ. Nat. Hist., rv. p. 307, 

pl. 15, fig. 3. 

GENUS IV. CHATOESSUS, Cov. 

The last ray of the dorsal is prolonged into a filament ; some have the jaws 
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equal, and the muzzle not prominent; their mouth is small and without 
teeth. 

1. Chatoéssus oglina, Lesurur. 

Back almost straight ; throat and abdomen describing an inverted arch as far as the tail, 

and armed with from thirty-two to thirty-three serratures, of which fourteen or fifteen are 

placed between the ventral and anal fins. Back blue, with three black longitudinal bands ; 
beneath white. No teeth. Dorsal not emarginate. Anal hardly visible, almost concealed 

by the scales which cover its base. 

D.18. P.19. V.9. A.20to 22. C.18. Length, 8 inches. 

Newport, Rhode Island, Lesvevur. 

Called ‘* Alewife,’’ at Newport. 

or Megalops oglina, Lesueur, Journ. Acad. Nat. Sc., 1. p. 359. 
Chatoéssus oglina, Grirrira’s Cuv., x. p. 439. 

Me Dexay’s Report, p. 265. 

2. Chatoéssus Cepedianus, Lesueur. 

Body subelliptical ; back greatly elevated, almost sharp; abdomen very much arcuated, 
carinated, and armed with twenty-nine spines. Back grayish blue ; pale silver on the sides ; 
head of a burnt derra de sienna, mixed with golden ; throat and abdomen white ; extremity 
of the ventrals black ; the remainder of the fins tinted with gray-blue, yellow, and green, 
blackish at their extremities. The extremity of the pectorals extending beyond the anterior 
part of the base of the ventrals, which are situated somewhat before the dorsal fin. 

D.15. P.18. V.8. A. 33. C.198 Length, 8 to 12 inches. 

Delaware and Chesapeake Bays, Lrsurur. 

Megalops Cepediana, Lesugur, Journ. Acad. Nat. Sc, 1. p. 361. 
Chatoéssus Cepedianus, Grirrirn’s Couv., x. p. 439. 

a se Dexay’s Report, p. 265. 

3. Chatoéssus notatus, Lesurur. 

Back almost straight; thorax and abdomen arcuated, carinated. Back blue, without 
blackish bands, but with five blue spots ; sides of a pale blue color; abdomen and head 
white. Anal fin narrow, equal throughout; ventrals small, truncated ; dorsal fin longer than 
high. Seales large. 

D.18. P.(?). V. (2). A. (2). C. (2). Length, 6 to 8 inches. 
Guadaloupe, Lesurvr. 

Megalops notata, Lesveur, Journ. Acad. Nat. Sc., 1. p. 361. 
Chatoéssus notatus, Grirrirn’s Cuv., x. p. 439, 

4. Chatoéssus ellipticus, KirtLanp. 
Body oval, elliptical ; sides flattened, back rounded, abdomen compressed, carinate, and 

70 
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serrate. Back and head olive and bluish, iridescent; sides silvery ; abdomen white; fins 

dusky brown. Dorsal triangular; caudal deeply bilobed; anal narrow, slightly falciform ; 

pectorals do not reach the commencement of the ventrals. 

D.13. P.15. V.(?). A.32. C.22. Length, 12 to 18 inches. 

Ohio River and its tributaries, Kirrnuanp. 

Chatoéssus ellipticus, Hickory or Gizzard Shad, Kirttanp’s Report, pp. 169, 195. 
Dorosoma notata (the young), Rar., Ichth. Ohien., p. 40. 

Chatoéssus ellipticus, Hickory or Gizzard Shad, Kirrianp, Bost. Journ. Nat. Hist., rv. p. 235, pl. 10, fig. 1. 
fA es SF A «* Dexay’s Report, p. 265, 

5. Chatoéssus signifer, Drxay. 

Body compressed, elliptical. Bluish above, with a series of dark points along the sides of 

the back, forming four or five longitudinal lines. A round black spot behind the upper part 

of the branchial aperture. Pectorals, ventrals, and anal white; dorsal and caudal yellow. 

Abdomen serrate, with thirteen distinct rhomboidal acute scales between the ventrals and 

the vent, and eighteen smaller, scarcely prominent ones anterior to the ventral fins. Scales 

large. Dorsal subtriangular ; dorsal filament equal in length to the greatest depth of the 

body; anal very low, but distinct. 

D.19. P.18. V.8. A.21. C. 193. Length, 8 inches. 

New York, Dexay. 

Called ‘* Shad-Herring,’’ ‘‘ Thread-Herring,’’ and ‘‘ Thread-fish,’’ in New York. 

Chatoéssus signifer, Spotted Thread-Herring, DeKay’s Report, p. 264, pl. 41, fig. 132. 

GENUS V. HYODON, Lesvevr. 

Body compressed as in the Herrings, but without abdominal serratures. 

Eyes very large. Teeth minute and curved on the jaws, tongue, vomer, and 

palatines. Branchial rays, eight or nine. Dorsal opposite the commence- 

ment of the anal. Scales large, deciduous. 

1. Hyodon tergisus, Lesveur. 

Body lengthened, elevated ; back almost straight, and parallel with the abdomen. Back 

bluish ; sides silvery; fins tinted with yellow, with metallic reflections on the rays. Anal 

large, and rounded anteriorly, very narrow posteriorly. Lateral line nearly straight. Der- 

sal subquadrangular ; ventrals with an accessory scale. 

D.15. P.18. V.7. A. 32. C. 18%. Lesveur. Length, 9 to 13 inches. 

Dias: Peis.) Vite Anes Cs 18. Dray. “ “ “ 

New York, Dexay. Lake Erie, Ohio River, Lesurur. 

Called ‘* Moon-eye,”’ ‘* Shiner,” ‘‘ Lake Herring,’ at Buffalo ; it is known also by the 

names of ‘* Herring,’’ “‘ River Herring,’? and ‘‘ Toothed Herring.” 
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Hyodon tergisus, Lesvzur, Journ. Acad. Nat. Sc., 1. p. 366, 
“ ne Notch-finned Hiodon, Lrsueur, Ricu., Fauna Boreal. Americ., 111. p. 235. 

a fo Moon-eyed Herring, Kirruanp’s Report, p. 170. 
oY is River Moon-eye, Dexay’s Report, p. 265, pl. 41, fig. 130. 

Hyodon clodalus, Lesvevur, Journ. Acad. Nat. Sc., 1. p, 367, pl. 14. 
ae Bu Larger Herring, Kirttanp’s Report, pp. 170, 195, 

Ls a Lake Moon-eye, Dexay’s Report, p. 266, pl. 51, fig. 164. 

Lesueur, when he described the H. tergisus and H. clodalus, was not perfectly satisfied 

that they were distinct species. Kirtland, in his unpublished description of the H. tergisus, 

which will appear in the third number of the fifth volume of the ‘‘ Journal of the Boston 

Society of Natural History,’’ considers it as the male of the H. clodalus. With abundant 

opportunities of settling this question, his authority is deserving great respect ; and I have 

accordingly adopted his views. 

2. Hyodon chrysopsis, Ricu. 

Body greatly compressed ; thickest above the lateral line, and thinning gradually into the 

very acute, even edge of the belly; the back thins off more suddenly, but its ridge is less 

sharp than the rim of the belly. Scales large, irregularly orbicular, of a bluish slate-color 

at the base, with bright silvery tips. The irides and sides of the head are tinged with 

honey-yellow. Teeth conical, in a single row on intermaxillaries; two rows in lower jaw. 

Tongue furnished on its margin with hooked teeth, which are the largest of all, and its 

centre is occupied by a crowd of small curved ones. Caudal erescentic ; its lower lobe the 

longer. 

D.11. P.12. V.7. A.34. C.(?). Length, 16 inches. 

Northern regions, RicHarpson. 

Called ‘* Oweepeetcheesees,’’ by the Crees; ‘‘ Gold-eye,’’ by the fur-traders; ‘* Nac- 

caysh,’’ by Voyageurs. 

Hyodon clodalus, Ricu., Franklin’s Journal, p. 716. 

Hyodon chrysopsis, Naccaysh, Ricu., Fauna Boreal. Americ., 111. p. 232. 
a nf Dexkay’s Report, p. 267. 

GENUS VI. ELOPS, Lin. 

Jaws formed like those of the Herrings. Body cylindrical. There are as 

many as thirty rays, or more, to the membrane of the gills. A flat spine 

arms the upper and the lower edge of the caudal. 

1. Elops saurus, Lr. 

Body elongated, cylindrical, compressed towards the tail. Bright silvery, with a greenish 

tinge along the back ; summit of the head bronzed. All the fins more or less punctate with 

black. Scales moderate, orbicular. Upper jaw longer than the lower. Dorsal subtriangu- 
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lar, covered at its base by a thick membrane ; ventrals under the anterior part of the dorsal ; 

caudal widely forked, with six accessory rays on each side, the first somewhat produced and 

flattened on the upper and under edges of the tail. 

D. 24. P.15. V.14. A.17. C. 208. Length, 11 to 22 inches. 

New York, Mrrcniux, Dexay. 

Elops saurus, Lin., Syst. Nat. (12th edit.), p. 518. 

Elops inermis, Smooth Elops, Mireur, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 445. 
Elops saurus, Saury, Dexay’s Report, p. 267, pl, 41, fig. 131. 

Nore. Dr. Dekay, in his account of the above species, says, —‘‘I find an Elops (not 

named) among the drawings of the fishes of Carolina by my friend Dr. Holbrook, and. sup- 

pose it to be a different species.”’ 

GENUS VII. BUTIRINUS, Commerson. 

Body elongated and rounded. Muzzle prominent. Mouth but slightly 

cleft ; close and even teeth in the jaws. ‘Twelve or thirteen branchial rays. 

Tongue, vomer, and palatines paved with rounded teeth. 

1. Butirinus vulpes, Lin. 

Body much elongated; depth very slight just in front of tail. Greenish blue above; sides 

and fins reddish brown. Snout projects beyond the lower jaw. Scales large and rounded. 

Dorsal upon the middle of the back; caudal deeply forked. 

D. (?). ~P.(?). V. (2). A. (?). C. (2). Length, about 16 inches. 

Carolina, West Indies, Carrspy. 

Esox vulpes, Li1y., Syst. Nat., p. 516, 

Vulpes Bahamensis, Catesry’s Hist. Carol., m. p. 1, pl. 1, fig. 2. 
Macabi, Parra, p. 83, pl. 35, fig. 1 

Esox vulpes, Esox Pike, SaHaw’s Gen. Zodl., v. p. 106. 

Clupea macrocephala (Lacep.), Saaw’s Gen. Zodl., v. p. 177. 

Butirinus vulpes (CarEsspy), Dexay’s Report, p. 268. 

GENUS VIII. AMIA, Liv. 

Head flattened, naked, with conspicuous sutures. Twelve flat gill-rays. 

Small paved teeth behind the acute conical ones. A large, long buckler 

between the branches of the lower jaw. Dorsal long; anal short.  Air- 

bladder cellular, like the lungs of reptiles. 

1. Amia calva, Liv. 

Body cylindrical anteriorly, compressed posteriorly. Back of head bluish-black; sides 

obscurely maculated in some specimens with olive spots; beneath white; a black spot at 

upper edge of caudal fin. Scales subcircular, flat, depressed somewhat in their centres. 
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D. 48. P.17. V.6. A.9. C. 22. Length, 18 inches to 3 feet. 

Lake Champlain, Tompson. Lake Erie, Kirtianp. Lake Huron, Ricnarpson. Car- 

olina, Lin. 

Called the ‘* Bowfin,’’ at Lake Champlain. 

- Amia calya, Liy., Syst. Nat., p. 500. 

Ke « — Garolinian Amia, Suaw’s Gen, Zodl., v. p. 9- 

Amia ocellicauda, Marsh-fish, Rrew., Fauna Boreal. Americ., 11. p. 236. 

Amia calva, Dog-fish of Lake Erie, Kirttanp, Bost. Journ. Nat. Hist., 111. p. 479, pl. 29, fig. 1. 

Amia occidentalis, Western Mud-fish, Dexay’s Report, p. 269, pl. 39, fig. 125. 

Amia calva, Dexay’s Report, p. 270. 

Mr. Zadock Thompson, the intelligent author of the ‘‘ History of Vermont,’’ writes me, 

that he compared his description of an Amia he took at Whitehall, Lake Champlain, with 

Dekay’s A. occidentalis, Richardson’s A. ocellicauda, and Kirtland’s A. calva, and is satisfied 

‘* they all belong to one and the same species.” 

FAMILY XXII. SAURIDE. 

Body covered with scales of a stony hardness, which are extended into im-— 

bricated spines upon the first rays of all the fins. In some genera, dorsal 

finlets, each supported by a strong spine. 

GENUS I. LEPISOSTEUS, Lacep. 

Muzzle formed by the union of the intermaxillaries, maxillaries, and pala- 

tines to the vomer and the ethmoid ; jaws slightly unequal ; both jaws bristling 

over their whole interior surface with rasp-like teeth, have along their edge 

a row of long and pointed teeth. Dorsal and anal fins far back, and opposite 

one another. Their stomach is continued as far as a slender intestine, twice 

folded, having many short cceca to the pylorus ; their natatory bladder is cel- 

lular, as in Amia, and occupies the length of the abdomen. 

1. Lepisosteus osseus, Lin. 

Body elongated, fusiform. Head more than one fourth of its total length ; base of head 

less in circumference than any other section of the body anterior to the dorsal fin. Snout 

much elongated. Back and head brown or umber-colored, sides yellow, and body white ; 

several circular black spots upon the caudal, a few smaller ones upon dorsal and anal fins. 

Scales smooth. Lateral line nearly straight. 

D.7. P.10. V.6. A.6. C.12. Length, | to 5 feet. 

New York, Mrrcurun, Dexay. Lake Huron, Ricuarpson. 



466 Storer’s Synopsis of the Fishes of North America. 

Called ‘* Bony Pike,” ‘* Alligator,’’ and “ Alligator Gar,’’ at Buffalo ; also called ** Buf- 

falo-fish.”’ 

Green Gar-fish, Caressy’s Hist. Carol., 11. p. 30, pl. 30. 
Esox osseus, Lry., Syst. Nat., p. 516. 

ae OY Buiocu, 390. 

Ue ee Bony-scaled Pike, Suaw’s Gen. Zodl., v. p. 115. 
ee af “ “ Mrreuitt, ‘Trans. Lit. and Phil. Soc. of N. Y., 1 p. 444. 

xe Le ie cs ee Amer. Month. Mag., u. p. 321. 

Lepisosteus oxyurus, Ohio Gar-fish, Rar., Ichth. Ohien., p. 73. 
Ss me Common Gar, Kirtiann’s Report, pp. 170, 196. 

Lepisosteus Huronensis, Northern Mailed-fish, Rica., Fauna Boreal. Americ., 111. p. 237. 
Lepisosteus rostratus (Cuv.), Ricu., Fauna Boreal. Americ., rt. p. 238. 

Lepisosteus oxyurus, Ohio Gar-fish, Kirrtanp, Bost. Journ. Nat. Hist., rv. p. 16, pl. 1, fig. 1. 

Bs Ke Common Bill-fish, Taompson’s Hist. of Vermont, p. 145. 

Lepisosteus bison, Buffalo Bony-Pike, Dexay’s Report, p. 271, pl. 43, fig. 139. 

Lepisosteus longirostris (Cuv., Ricu., Fauna Boreal. Americ., 111. p. 237), Dekay’s Report, p. 274. 

Mr. Thompson describes and figures a species in his ‘‘ History of Vermont,’’ p. 145, un- 

der the name of L. lineatus, which he thinks may be the young of the above species; he is 

undoubtedly correct in this latter opinion. 

2. Lepisosteus platostomus, Rar. 

Body cylindrical, flattened above. Head flattened above. Jaws hard, elongated ; upper 

jaw about as long as the head; jaws furnished with numerous sharp, prominent teeth. 

Head and back dusky and umber; sides yellowish; abdomen white; iris golden yellow. 

Dorsal, caudal, and anal fins, maculate. A series of obscure circular spots on the medial 

line behind anal fin. 

D.8. P.10. V.6. A.9. ©. 12. Length, 26 inches. 

Ohio, Rar., Kirrnanp. Florida, Dexay. 

Lepisosteus platostomus, Duck-bill Gar-fish, Rar., Ichth. Ohien., p. 72. 

aA ne oe ‘e Kirttanp’s Report, pp. 170, 196. 

se Ss « ce Kirttanp, Bost. Journ. Nat. Hist., rv. p. 20, pl. t, fig. 3. 

Lepisosteus platyrhincus, Flat-nosed Bony-Pike, Dekay’s Report, p. 273, pl. 43, fig. 137. 

Dekay’s description of this species, having been drawn up from a preserved specimen, 

touches but slightly upon its colors ; but in other respects it resembles Rafinesque’s species 

so much, that I cannot doubt their identity. 

3. Lepisosteus ferox, Rar. 

Body fusiform, cylindrical, and flattened on the back. Head broad and flat above, and 

one fourth the whole length of the fish. Jaws nearly equal, not half the length of the head, 

and armed with numerous strong, prominent teeth. Scales imbricate, and sculptured on 

their external surface. In the prepared specimen, of a yellowish-brown color. 

D.8. P.15. V.6. A.8or9. C.11. Length, 4 to 6 feet. 

Ohio River, Kinrnawnp. Mississippi River, Rar. 

Lepisosteus ferox, Alligator Gar-fish, Rar., Ichth. Ohien., p. 75. 

9 Li) it ne Kirtianp’s Report, pp. 170, 196. 

ff “ By Kirtianp, Bost. Journ. Nat. Hist., rv. p. 18, pl. 1, fig. 2 
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JUGULARES. 

Ventrals attached under the pectorals, and the pelvis immediately sus- 

pended to the bones of the shoulder. 

FAMILY XXIII. GADID. 

Body elongated, but little compressed, covered with soft scales not very 

voluminous ; their head well proportioned and without scales ; all their fins 

soft; their jaws and the front of the vomer are armed with pointed, irregular 

teeth, middling, or small sized, in several rows, forming a sort of currycomb 

or rasp ; their gills are large, with seven rays. Ventrals separate, jugular. 

Almost all have two or three fins on the back, one or two behind the anus, 

and a distinct caudal. Their stomach is in the form of a large and strong sac ; 

their coeca are very numerous, and their caudal tolerably long. They have a 

large air-bladder, with strong parietes, and frequently dentated in the sides. 

GENUS I. MORRHUA, Cov. 

Three dorsal fins ; two anal ; ventrals pointed ; a barbel at the end of the 

lower jaw. 

1. Morrhua Americana, STORER. 

Body largest and deepest anterior to the dorsal fin. Color very variable ; generally, back 

ash-colored ; sides lighter ; both back and sides covered with yellowish spots, larger and 

more distinct upon the sides. Beneath dusky white. Lateral line lighter-colored than the 

body throughout its whole extent. The second dorsal and first anal with twenty-two rays. 

D. 15, 22,19. P.19. V.6. A. 22,19. C40. Length, 1 to 3 feet. 

Maine, Massachusetts, Srorer. Connecticut, Linstey. New York, Mircuini, Dr- 

KAY. 

Gadus callarias, Common Cod of New York, Mrrenitr, Trans, Lit. and Phil. Soc, of N. Y., 1. p. 367. 

Morrhua Americana, American Cod, Srorer’s Report, p. 120, 

ne os as « Dexay’s Report, p. 274, pl. 44, fig. 140. 

2. Morrhua eglefinus, Lin. 

Body robust, large in front, tapering behind. Above the lateral line, of a dark gray color ; 

beneath this line, a beautiful silvery-gray, with a large, dusky, more or less circular patch 

on each side, on a line with the middle of the pectorals, its upper portion generally extending 

above the lateral line, its larger portion usually beneath it. Lateral line of a jet black color. 

First dorsal elevated ; caudal emarginated. 
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D. 16, 24,20. P.21. V.6. A. 26,21. C.35. Length, 1 to 2 feet. 

Maine, Massachusetts, Srorer. Connecticut, Linstey. New York, Mircuity, Dexay. 

Gadus eglefinus, Lry., Syst. Nat (12th edit.), p. 435, 

Oe re Haddock, Biocu, uu. p. 125, pl. 62. 

ae ut} sf Suaw’s Gen. Zodl., rv. p. 136, 
U3 s ff Pennant’s Brit. Zool., m1. p. 241. 
ae oe Bs Jenyns’s Brit. Vert., p. 441. 

ee i Ae Mirren, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 370. 
Morrhua eglefinus, Haddock, Grirrity’s Cuv., x. p, 484. 

ES ch J Yarretw’s Brit. Fishes (1st edit.), 11. p. 153, fig. ; (2d edit.), 11. p. 233. fig 

fe ui s Srorer’s Report, p. 124, 
se ef EF Dexay’s Report, p. 279, pl. 43, fig. 138, 

3. Morrhua pruinosa, Mrrcuinu. 

Body oblong, fusiform ; head small and flattened above; abdomen prominent. The color 

varies exceedingly ; generally, it is brown, greenish, or yellowish brown, with deeper patch- 

es, spots, and blotches; beneath lighter. he first two rays of the ventrals free at their ex- 

tremities, the second ray filamentous. 

D. 13,18, 19. P.17. V.6. A. 22,18. C.39. Length, 4 to 12 inches. 

Maine, Massachusetts, Srorrr. Connecticut, Linsuey, Ayres. New York, Mrrenixt, 

DexKay. 

Frost Cod, and Frost-fish, Pennant’s Arct. Zoél., Supplement, p. 114. 
Gadus pruinosus, Tom Cod or Frost-fish, Mrremrty’s Report in part, p. 4. 

Gadus tomcodus, Tom Cod, Mircnitt, Trans. Lit. and Phil. Soc. of N. Y., 1 p. 368. 

Morrhua tomcodus, Tom Cod, SrorEr’s Report, »p. 126. 

Morrhua pruinosa, Tom Cod, Dexay’s Report, p. 278, pl. 44, fig. 142. 
i Ke ff Ayres, Bost. Journ. Nat. Hist., 1v. p. 276. 

4. Morrhua vulgaris, Lin. 

Body oval, elongated, thickest behind the pectorals; somewhat tapering posteriorly. 

Back, head, and upper half of the sides, cinnamon-brown, obscurely spotted with yellow ; 

lower half of the sides and abdomen white ; lateral line forming a narrow white band ; fins 

dusky; ventrals pale, approaching to white. Jaws nearly equal. 

D. 12, 20,19. P.19. V.6. A.19,17. C.34,andseveralshort ones. Jenyns. Length, 

2 to 4 feet. 

D. 10, 20,18. P.20. V.6. A.20,16. C.26. Yarreun. Length, 2 to 4 feet. 

Greenland, Fasricrus. Grand Bank, off Newfoundland. 

Called ‘* Saraudlirksoak,”’ or ‘‘ Ekalluarksoak,’’ by the Greenlanders. 

Gadus morrhua, Lrn., Syst. Nat., 1. p. 436. 

03 3 Codfish, Brocu, 11. p. 131, pl. 64. 
Be ae Fasnricius, Fauna Groenlandica, p. 146. 
oe ae Common Cod, Suaw’s Gen. Zodl., 1v. p. 131. 

4 Wp Bank Cod, Mrrcutt1, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 367. 

ae & Common Cod, Jenyns’s Brit. Vert., p. 440. 
Morrhua vulgaris, Cod, Grirrira’s Cuv., x. p. 483, 

ne fe Common Cod, Yarretu’s Brit. Fishes (2d edit.), m1. p. 221. 

Ke “ Bank Cod, Dexay’s Report, p. 280. 
Gadus morrhua, Carr. J. C. Ross, Append., p. 48. 

ne cs Common Codfish, Ricu., Fauna Boreal. Americ., m1. p. 242. 



Storer’s Synopsis of the Fishes of North America. 469 

5. Morrhua minuta, Lr. 

Body cylindrical, fusiform. Depth one fifth of the length. First dorsal entirely before 

the first anal. Reddish yellow above ; abdomen of a dirty white, or rather a yellowish white, 

covered with innumerable minute black points. Upper jaw the longer. 

D. 13, 24,20. P.18. V.6. A. 28, 24, C.(?). Jenyns. 

Dei 197) Pal4= 9 Va6h A287. C18: Varrenn. 

D. 12, 19,17. P.17. V.6. A.22,17. C.20.° Srorrr. Length, 6 to 8 inches. 

Massachusetts, Storer. 

Gadus minutus, Lry., Syst. Nat., 1. p. 438. 

uF i Poor, Brocu, 1. p. 148, pl. 67, fig. 1. 

Gs z «¢  Jenyns’s Brit. Vert., p. 444. 

Suaw’s Gen, Zodl., 1v. p. 141. 

Morrhua minuta, Poor or Power Cod, YArnretw’s Brit. Fishes (2d edit.), um. p. 241, and plate. 

“* rr Ce ut Storer’s Report, p. 127. 

Power Cod, Dexay’s Report, p. 277, pl. 44, fig. 141. 

fe ‘ee “ 

“ 

6. Morrhua callarias, Lr. 

Body elongated, subventricose ; head, back, and sides more or less spotted ; lateral line 

white, bent; tail square; upper jaw much the longer; snout prominent, sharp ; under jaw 

only half as long as the head, and ending on a line half way between the nose and the eye. 

D. 15, 18, 20. P.20. V.6. A.19,18. C.24. Length, 12 to 24 inches. 

Greenland, Fapricius. 

Gadus callarias, Lin., Syst. Nat., p. 436. 

Be es Biocu, 1. pl. 63. 

Fasricivs, Fauna Groenlandica, p. 144. 

Dorse, SHaw’s Gen. Zoil., 1v. p. 138. 

Variable Codfish, Pennant’s Brit. Zool., ur. p. 239. 

Dorse, Ricu., Fauna Boreal, Americ., 111. p. 244. 

Morrhua callarias, Grorrirn’s Cuv., x. p. 484. 

Oh co Dorse, or Variable Cod, YArretu’s Brit. Fishes (2d edit.), 1. p. 231, fig. 

7. Morrhua Fabricii, Rreu. 

The color of the back is a soiled or livid white, the sides are minutely spotted with black, 

and the under parts are pure white. There is a short barbel under the chin. 

D, 13, 15,23. P.19. V.6. A.17,20. C.32. Length, 14 inches. 

Greenland, Fasricrvs. 

Gadus eglefinus, Fanricius, Fauna Groenlandica, p. 142. 

Gadus Fabricii, Meesarkornak, Rrcu., Fauna Boreal. Americ., 111. p. 245. 

8. Morrhua ogac, Ricu. 

Largerthan the Morrhua lusca, the Whiting-pout of the British seas; no black spot at 

the base of the pectorals. 

DIS 19 168 PSs) VeGn VAN22EIyE IGNS2: Length, 18 inches. 

Greenland, Fasricivs. 

a 
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Called ‘* Ogak,’’ or ‘‘Owak’?’ (the young, ‘* Ogarak ’’ or ‘* Awarak,’’ pl. ‘* Ogarkaet”* 

or ‘* Owarkaet ’’), by the Greenlanders. 

Gadus barbatus, Farrierus, Fauna Groenlandica, p. 146. 

Gadus ogac, Ogak, Ricu., Fauna Boreal. Americ., 11. p. 246. 

GENUS Il. MERLUCIUS, Cuv. 

The head flattened; the body elongated; the back furnished with two 

dorsal fins, the first short, the second long ; but one anal fin, also very long ; 

no barbels at the chin. 

1. Merlucius albidus, Mrrcuitu. 

Body elongated, somewhat compressed in front of the anus, rounded posteriorly. The top 

of the head and upper part of the body of a reddish-brown color when the fish is first taken, 

which afterwards becomes of a dull lead-color. Lower parts of the sides and abdomen 

white, with metallic reflections. Preopercular, maxillary, and intermaxillary bones of a 

beautiful, shining silver-color. Lower jaw the longer. Prominent teeth on palatine bones. 

A deep emargination in second dorsal fin, causing it to appear like two fins. 

Dem 18) 20: Pb. 15. Veve Ae Ol 19. 10.345) Marceuren. 

DM. 29 Pa16s Wave AN 40s (C1 1i7a0 eDaxar: 

In two species I have before me, the fin rays are as follows: 

DS ENS TBH W5 yi. Uke, (C2bh 

D. 13, 28. P.13. V.7. A.40. C.30. Length, from 18 to 24 inches 

Massachusetts, Srorer. Connecticut, Linsury, Ayres. New York, Mircuitn, 

Dexkay. 

Gadus albidus, New York Whiting, Mitcrux, Journ. Acad. Nat. Sc., 1. p. 409. 

Gadus merlucius, Hake, Mrrcuit, Trans. Lit, and Phil. Soc. of N. Y., 1. p. 371. 

Merlucius vulgaris, Hake, Srorer’s Report, 132. 
ue EE Aynes, Bost. Journ. Nat. Hist., rv. p. 276. 

Merlucius albidus, American Hake, DeKay’s Report, p. 230, pl. 46, fig. 148. 

GENUS HI. LOTA, Cuv. 

Body elongated. Two dorsal fins. A single anal fin. One or more bar- 

bels on the chin. 
1. Lota maculosa, LesuEur. 

Body oblong, compressed. Ground-color of the body reddish, marbled with brown, with 

roundish white spots scattered throughout. Dorsal, anal, and caudal fins also spotted. The 

first dorsal subtriangular. 

D. 10 or 12, 70 or 74. P.160r18. V.(?). A.70. C.44 to 50. Length, 18 to 28 

inches. 

Every lake and river from Canada to the northern extremity of the continent, RrcHarp- 
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son. Several of the small lakes in the Western District of New York, Dexay. Lake 

Erie, Lesuvrur. 

Gadus lota, PENNANT’s Arct. Zodl., Introd., p. 191. 

‘S3 « Ricu., Franklin’s Journal, p. 724. 

Gadus lacustris, Codfish of the Lakes, Mircuitt, Amer. Month. Mag., u. p. 244, 

Gadus maculosus, Eel-pout, Dog-fish, Lesurur, Journ. Acad. Nat. Sc., 1. p. 83. 

Le Molve tacheté (Molva maculosa), Lesuzur, Mémoires du Muséum, v. p. 159, pl. 16. 

Lota maculosa, GRiFFITH’s Cuv., x. p. 487. 

Gadus (Lota) maculosus (Cuv.), Methy, Ricu., Fauna Boreal. Americ., 111. p. 248. 
Lota maculosa, Eel-pout, Kirrtanp’s Report, pp. 170, 196. 

Ut oe ua Krirttanp, Bost. Journ. Nat. Hist., tv. p. 24, pl. 3, fig. 1. 
ss ub Ling or Methy, THomeson’s Hist. of Vermont, p. 146. 

ne a Spotted Burbot, Dexay’s Report, p, 284, pl. 52, fig. 163. 

Nore. Kirtland, in his observations upon this species, in the ‘‘ Boston Journal of 

Natural History,’”? remarks that Lesueur is incorrect in giving this species the common 

name of Dog-fish; that term is exclusively applied to the Amia calva. 

2. Lota compressa, Lesveur. 

Body, in front of the first dorsal, cylindrical; at extremities of pectorals, begins to be com- 

pressed ; much compressed at posterior portion, Yellowish brown, variegated with darker 

brown spots ; abdomen white. Upon the lower portion of the second dorsal, a row of dark- 

colored spots. Dorsal, anal, and caudal united together, 

D. (2). P.(?) V (2). A-(2). ©. (2). Length, 6 to 8 inches. 

New Hampshire, Storer. Massachusetts, Lesurur. Connecticut, Linsiey. 

Gadus compressus, Lesurur, Journ. Acad. Nat. Sc., 1. p. 84. 

Le Molve Hunt (Molvia Huntia), Lesuzur, Mémoires du Muséum, v. p. 161. 
Lota compressa, Eel-pout, Srorer’s Report, p. 134. 

“6 Br g Tuompson’s Hist. of Vermont, p. 147. 

3 a Compressed Burbot, Dexay’s Report, p. 285, pl. 78, figs. 244, 245. 

3. Lota brosmiana, STORER. 

Body broad in front of the dorsal ; compressed upon the sides, back of first dorsal, taper- 

ing to tail. Yellowish in the recent fish, with a reddish tint upon the back, between the 

back of the head and the origin of the dorsal. The top of the head and opercula fuliginous, 

the latter with golden reflections. The second ray of the ventrals is as long again as the first, 

and these two rays are disconnected from each other posteriorly, leaving the first free. 

Dorsals of nearly equal height. 

D. 10,71. P.16. V.6. A.68. C.34. Srorer. Length, 27 to 29 inches. 

Di 9) 71s PaloieiWVa7. PA Gs0e ©.45. pDmmacys 

New Hampshire, Srorer. New York, Dexay. 

Lota brosmiana, Storer. Bost. Journ, Nat. Hist., rv, p. 58, pl. 5, fig. 1 (1839). 

Lota inornata, Plain Burbot, DEKay’s Report, p. 283, pl. 45, fig. 145 (1842). 

Notwithstanding the difference in the radial formula of the caudal fin in Dekay's fish and 

mine, I cannot but believe they are identical. Dekay’s specimen being a preserved one, the 

color had faded. 
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GENUS IV. MERLANGUS, Cov. 

Three dorsal and two anal fins. No barbels to the chin. 

Merlangus carbonarius, Lin. 

Body fusiform, cylindrical. All the upper part of the body and head black; beneath the 

lateral line, of a bluish white; abdomen lighter than the sides. Lateral line of a beautiful 

silvery-white color. The lower jaw the longer. Scales on the top of the head very small. 

D. 13, 20,20. P.19. V.6. A. 24,21. C.32, Srorer. 

D. 13, 19,19. P.18. V.6, A. 24,19. C.22j. Dexay. Length, 1 to 3 feet. 

Davis's Straits, Sasrve. Massachusetts, Srorer. New York, Dexay. 

Called ‘* Pollack,’’ and ‘* Black Pollack,’’ in New York and Massachusetts. 

Gadus carbonarius, Lin., Syst. Nat., p. 438, 

ne 3 Coal-fish, Buocu, u. p. 146, pl. 66. 

te us ur PENNANT’ Brit. Zoil., ur. p. 250. 
U3 us tf SHaw’s Gen. Zodl., rv. p. 145. 

Merlangus carbonarius, Coal-fish, Grirriry’s Cuy., x. p. 485. 

WG os fA Jenyns’s Brit. Vert., p. 446. 
3 Fe es Yarrecu’s Brit. Fishes (2d edit.), m. p. 250 and fig. 

Gadus (Merlangus) carbonarius, Coal-fish, Rrew,, Fauna Boreal. Americ., m1. p. 247. 

Merlangus HEURD UND Coal-fish, Srorer’s Rerorh p- 129. 
cf fs Dexay’s Report, p. 287, pl. 45, fig. 144. 

2. Merlangus purpureus, Mrrentu. 

Body oblong, cylindrical, subcompressed. Upper part of head and body greenish-brown 

color ; sides lighter; abdomen white. Lateral line grayish. Caudal deeply concave. 

D. 14, 19 or 22, 18 or 21. P.16 or 20. V.6. A. 22 or 24,16 or 21. C. 36 or 40. 

STORER- 

D. 13, 21,21. P.20. V.6. A.25,20. C. 243. Dexay. Length, 1 to 3 feet. 

Massachusetts, Srorer. Connecticut, Linsury. New York, Mircuiti, Dexay. 

Gadus purpureus, New York Pollack, Mircuitt, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 370. 

acorns purpureus, Pollack, Sronen! s Report, p. 130. 

si New York Pollack, DEKay’s Report, p. 286, pl. 45, fig. 147. 

3. Merlangus polaris, Sapine. 

Distinguished from the Gadus virens of the European seas by the third dorsal being larger 

than the two anterior ones; the lower jaw rather exceeds the upper one; tail slightly forked. 

D. 14, 16,19. P. 18. V.6. A. 17,22. C.42. Sasrne. Length, 10 inches. 

D. 13, 15,20. P. 18) V.6. A. 17; 21. 'C.42'to48: Ross. ** “ 

Baffin’s Bay, Sasine. 

OMIT polaris, Sasine, Parry’s First Voyage. 

** Ross, Append. Parry’s Third Voyage, p. 110. 

a ««  Parry’s Polar Voyage, p. 199. 

Gadus (Merlangus) polaris, Polar Coal-fish, Ricu., Fauna Boreal. Americ., 1. p. 247. 
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4. Merlangus leptocephalus, DrexKay. 

Body compressed, subcylindric. Deep green above the lateral line ; silvery-white beneath, 

and minutely punctate with black. Lower jaw the shorter. 

D. 12, 19,19. P.18. V.6. A. 27,20. C. 228. Length, 12 to 18 inches. 

New York, Dexay. 

Merlangus leptocephalus, Green Pollack, Dexay’s Report, p. 288, pl. 45, fig. 146. 

GENUS V. BROSMIUS, Cuy. 

Body elongated ; a single dorsal fin extending the whole length of the back ; 

one barbel at the chin ; ventral fins fleshy. 

1. Brosmius flavescens, LEsUEUR. 

Body cylindrical, compressed posterior to the anus. In the larger specimens the back is 

brownish, the sides yellowish and sometimes a decided yellow ; occasionally, in very large 

specimens, the color is whitish, with brownish patches, looking as if the skin was abraded ; 

the immature fish is of a uniform dark-slate color, or with transverse yellow bands. Dor- 

sal, caudal, and anal bordered with bluish black, with a white margin. Dorsal and anal fins 

continued to and united with the base of the tail. 

D. 96 or 98. P. 23, 24, or 25. V.5. A. 7lor 73. C.340r35. Length, 2 to 3 feet. 

Massachusetts, Lesurur, Srorer. 

Le Brosme jaune, Brosmius flavescens, Lesvrur, Mémoires du Muséum, v. p. 158, pl. 16. 
Gadus (Brosmius) flavescens (?), Lesvzur, Yellow Tusk, Ricw., Fauna Boreal. Americ., m1. p. 252. 

Brosmius vulgaris (Cuy.), Cusk, Srorer’s Report, p. 136. 

ss 5 (, Cusk, Dexay’s Report, p. 289. 

GENUS VI. PHYCIS, Arvreoni. 

Body elongated. ‘Two dorsal fins, first short, second long ; ventral fins 

with a single ray only at the base, afterward divided. Chin with one barbel. 

1. Phycis Americanus, SCHNEIDER. 

Body cylindrical ; sides compressed. Grayish brown above, lighter beneath. The third 

ray of the first dorsal is filamentous, and considerably higher than the length of the fin. 

Ventrals composed of two rays, which, previous to dissection, appear as one; these fins 

extend to or beyond the vent. 

D. 10,54. P.17. V.2. A.48, C.200r21. Length, 1 to 3 feet. 

Massachusetts, Srorer. Connecticut, Linsuey. New York, Mircnriz, Dexay. 

Called ‘‘ Hake,’ by the fishermen of Massachusetts ; ‘‘ Codling,”’ by those of New York. 
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Enchelyopus Americanus (ScHNEIDER), GrirFirH’s Cuy., x. p. 489. 

Gadus longipes, Codling, Mrrcuitt, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 372, pl. 1, fig. 4. 
Phycis furcatus, Storer, Bost. Journ, Nat. Hist., 1. p. 418. 

Phycis Americanus, American Hake, Srorer’s Report, p. 138, 

ce se American Codling, Dexay’s Report, p. 291, pl. 46, fig. 150. 

2. Phycis punctatus, Mirenriy. 

Body cylindrical, subfusiform. Back and sides brown, or whitish with lines between the 

scales. Lateral line alternately black and white. A black spot on the first dorsal ; caudal 

emarginate. 

D.9 or 10,47. P.13. V.1. A. 47. C. 23. Length, 10 inches. 

Nova Scotia, Hamruron Smitu. New York, Mrrcniuy, Dexay. 

Gadus punctatus, Spotted Cod, Mrrenixt, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 372, pl. 1, fig. 5. 
Gadus (Phycis) punctatus, Spotted Phycis, Ricu., Fauna Boreal. Americ., m1. p. 253, and fig. 

Phycis punctatus, Spotted Codling, DeKay’s Report, p. 292, pl. 46, fig. 149. 

3. Phycis tenuis, Mireuriy. 

Back and sides brown, lighter above. Fins dark brown, excepting ventrals, which are 

whitish. ‘Throat internally streaked with red and purple. Convex tail. 

D. 11,54. P.16. V.2. A. 44. C. 25. Length, 15 inches. 

New York, Mircurut, Dexay. 

Gadus tenuis, Slender Cod, Mircnit, Trans. Lit. and Phil Soc. of N. ¥., 1. p. 371. 

Phycis tenuis, Slender Cod, Dekay’s Report, p. 293. 

GENUS VII. MACROURUS, Brocu. 

The entire head and whole body furnished with hard scales, bristling with 

small spines. ‘Their suborbitars unite together in front, and with the nasal 

bones, to form a depressed muzzle, which advances beyond the mouth, and 

under which the latter preserves its mobility. Ventrals small and a little ju- 

gular ; pectorals moderate. The first dorsal short and elevated ; the second 

dorsal and the anal are both very long, and unite in a point at the caudal ; the 

jaws have only very fine and very short teeth. 

1. Macrourus rupestris, Biocn. 

Body oblong, thick anteriorly, slender posteriorly. Head large. Eyes large and promi- 

nent. Scales silvery, hard, and armed on the head and forepart of the body with several 

longitudinal serrated ridges, on the posterior parts with only one ridge. Lateral line near 

the back. 

D.11,112. P.18 V.8. A.112. C.(?). Fasricius. 

D. 1-11, 124. P.19. V.7. A. 148. C.272. Scunemer. 
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Greenland, Fasriciuvs. 

Called ‘‘ Ingmingoak,’’ by the Greenlanders. 

Coryphena rupestris, Fapricius, Fauna Groenlandica, p. 154. 

BUCS rupestris (Soanmeayt Buiocu. xxvi. p. 103. 

ff Rock Grenadier, Ricu., Fauna Boreal. Americ., m1. p. 254. 

FAMILY XXIV. PLANIDZ. 

Body flat, compressed vertically. Upper surface dusky, and of various 

colors ; beneath white. Dorsal single, extending the whole length of the 

back. Both eyes placed on the same side of the head. No air-bladder. 

Branchial rays six. 

GENUS I. HIPPOGLOSSUS, Cvv. 

Both eyes and the color on the right side, and the fins are similar to those of 

the species of the following genus ; the jaws and the pharynx are armed with 

teeth that are sharper and stronger, and the form of the body is more elon- 

gated. 

1. Hippoglossus vulgaris, Cuv. 

Body oblong, very large, smooth. Of a dark-brown color on the right side, left side 

white. Lateral line arched above the pectorals. 

D.99. P.17. V.6. A. 73. C.18. Length, from 3 to 6 feet. 

Greenland, Fapricius. Maine and Massachusetts, Srorer. Connecticut, Linsury. 

New York, Mrreniuu, Dexay. 

(Heo lee Hippoglossus, Lin., Syst. Nat., p. 456. 

ef Holybut, Brocu, 11. p. 44, pl. 47. 

@ is Fasricius, Fauna Groenlandica, p. 161. 

as He Holibut, SHaw’s Gen. Zodl., 1v. p. 295. 

st eC uf Pennant’s Brit. Zool., m1. p. 302. 

s Halibut, Mrrcnitx, Trans, Lit. and Phil. Soc. of N. Y., 1. p. 386. 

LENS Ee yulearias Holibut, Jenyns’s Brit. Vert., p. 460. 
Grirritu’s Cuv., x. p. 494. 

ce We Holibut, YarRRewL’s Brit, Fishes (1st edit.), 1. p. 230; (2d edit.), tm. p. 321. 
wy a Halibut, Srorer’s Report, p. 145. 
“ fs ue Dexay’s Report, p, 294, pl. 49, fig. 157. 

GENUS II. PLATESSA, Cov. 

Body rhomboidal, depressed ; both eyes generally on the right side of the 

head, one above the other; a row of teeth in each jaw, with others on 

the pharyngeal bones ; dorsal fin commencing over the upper eye, that fin 
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and the anal extending nearly the whole length of the body; but neither of 

them joined to the tail; branchiostegous rays six. 

Eyes on the Right Side of the Head. 

- 1. Platessa plana, Mirceniiu. 

Form elliptical. The smaller and middling-sized specimens, when first taken from the 

water, are of a greenish-brown tinge, more or Jess spotted and blotched with rusty brown. 

The larger individuals are of a general rusty-brownish color, or a dark blackish-brown, or a 

dull slate-color, scarcely exhibiting any spots. White on left side. A spine at anus, nearly 

concealed. Lateral line makes a very slight curve only over the pectorals. The half of the 

jaw next to the colored portion, edentate. he fin rays vary somewhat. 

D.62. P.9. V.6. A.46. C.17. Muircnit. 

D.65. P.10. V.6. A.48. C.17. Srorer. 

(Dil WEIN Wa Ge Nees: (Ch il76 eo 

DEG Ose On AAO. Cr alietre ERA ts 

Massachusetts, Srorrr. Connecticut, Lrwsuey, Ayres. New York, Mircuini, De- 

KAY. ® 

Pleuronectes planus, New York Flat-fish, Mrress1,. Trans. Lit. and Phil. Soc. of N. ¥., 1. p. 387. 

Platessa plana, Flounder of Massachusetts, StorEr’s Report, p. 140. 

3 «New York Flat-fish, Dexay’s Report, p. 295, pl. 48, fig. 154, and pl. 49, fig. 153. 

° «Ayres, Bost. Journ. Nat. Hist., 1v. p. 276. 

2. Platessa dentata, Mircuiuu. 

Body elliptical. All the right side of the body and the fins of a uniform reddish-brown 

color. Mouth very large. The lower jaw has a blunt spine at the chin, Jaws furnished 

with a single row of prominent, sharp teeth, separated from each other. 

D.91. P.11. V.6. A.70. C€.18. Length, 2 inches. 

Massachusetts, Storer. New York, Dexay, Srorer. 

Pleuronectes dentatus, Flounder of New York, Mircurmt, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 390- 

Platessa dentata, Flounder of New York, Srorer’s Report, p. 143. 

i r ee = Dexay’s Report, p. 298. 

3. Platessa ferruginea, STORER. 

Body elliptical. Of a reddish slate-color, with a tinge of green, covered with numerous 

large, irregularly-formed ferruginous spots. The left side a clear white, except the posterior 

portion in front of the caudal fin, the caudal fin, and the margin of the dorsal and anal, 

which are of a lemon-yellow. Mouth small, lips tumid. Lateral line curves over the pecto- 

rals. Teeth in the jaws very small. 

D. 84. P.10. V.6. A.65. C.16. Srorer. Length, 12 to 20 inches. 

D.81. P.10. V.6. A-.59. ©. 143% Deray. 
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Massachusetts, Srorer. New York, Deray. 

Platessa ferruginea, Rusty Dab, Srorrr’s Report, p. 141. 

se a Rusty Flat-fish, Dexay’s Report, p. 297. 

4, Platessa pusilla, Dexay. 

Body more elongated than that of the P. plana. Nearly uniform olive-brown, with indis- 

tinct darker blotches towards the dorsal and anal fins. No anal spine. Jaws armed with mi- 

nute conic teeth. Lateral line but very slightly curved over pectorals. 

D. 67-69. P.11. V.6. A.50. C. 153. Length, 5 inches. 

New York, Dexay. 

Platessa pusilla, Pigmy Flat-fish, Dekay’s Report, p. 296, pl. 47, fig. 153. 

5. Platessa glabra, Srormr. 

Body elliptical, perfectly smooth. Above grayish, mottled with dark brown. Dorsal, 

anal, and caudal fins, reddish yellow, with well marked, nearly black spots, more or less 

oval, differing in their size. A smooth ridge between the eyes. Lateral line scarcely de- 

viates from the straight course over the pectorals. Teeth cylindrical, slightly conical at their 

points. Numerous blunt teeth upon the hyoid bone. The extremities of the ventrals do not 

reach the anal fin. 

D. 54-62. P.9. -V.6. A.39-41. C.16. Length, 8 inches. 

Massachusetts, Srorer. 

Platessa glabra, StoreR, Proceed, Bost. Soc, Nat. Hist., 1. p. 131. 

Eyes on the Left Side. 

6. Platessa oblonga, Mircuiu. 

Body oblong, smooth. Ofa reddish-gray color, with more or less numerous circular, oval, or 

oblong blotches of a darker color, surrounded with a lighter margin, and also numerous white 

spots, which are distributed more copiously at the bases of and upon the fins. Right side 

white, without spots. A prominence at chin. Jaws with a single row of separated, quite 

large, sharp teeth; the front ones much the largest. The external and central rays of cau- 

dal longest ; when unexpanded, the caudal appears roundish. 

D.73. Pil. V.6. A.59. C.17. Mrrcnm. 
D.89. P.12. V.6. A.68. C.16. Srorer. Length, 15 to 30 inches. 

IWR mailer We NEWER WLI we 

Dies. Pl 125 V.6. A662) 'C2 7" Deray. 

DA9boe Bolle V..6s CAL 259 C7 163% a 

Massachusetts, Storer. New York, Mrrcurux, Dexay. 

72 
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Pleuronectes oblongus, Spotted Flounder, Mrrenrtu, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 391. 

Rhombus aquosus, Watery Flounder, Srorer, Bost. Journ. Nat. Hist., 1. p. 351. 

a ut Ut ne Srorer’s Report, p. 146. 

Platessa oblonga, Oblong Flounder, DExay’s Report, p. 299, pl. 48, fig. 156. 

Platessa ocellaris, Long-toothed Flounder, Dexay’s Report, p. 300, pl. 47, fig. 152. 

T cannot but believe the species described and figured in Dekay’s Report as the P. oblonga 

and P. ocellaris are identical. The following are Dekay’s characteristics of the P. oblonga : 

—‘‘Oblong, smooth. Nearly uniform brown; occasionally with spots. Caudal fin angu- 

lated. Length, fifleen to twenty inches.’’? While the P. ocellaris is thus described : —‘‘ Dor- 

sal fin with more than ninety rays. Chin prominent. ‘Teeth long. Upper surface with 

ocellated and other spots. Tail rounded. Length, twelve to eighteen inches.” 

A specimen lies before me, while writing this, with ocellated spots upon its surface, an 

angulated caudal fin, a prominence at the chin, and less than ninety dorsal rays. 

The ocellated spots upon its surface and prominent chin would mark it as the P. ocellaris of 

Dekay ; but that species, according to Dekay, has a ‘‘ rounded tail,’’ and a ‘dorsal with 

more than ninety rays.’’ 

The angulated caudal fin and number of dorsal rays (less than ninety) would point it out 

as the P. oblonga of Mitchill. But Dr. Dekay would lead us to infer that it is without ocel/t. 

He says this species is ‘* nearly uniform brown, occasionally with spots.’ 

T have, during the last season (1844), seen a large number of this species in the market 

at the same time, and they presented the following characteristics. ‘Some had distinct ocelli dis- 

tributed over the greater portion of the body, while in others they were so dim as scarcely to be 

seen. They all had the chin prominent. It will be observed, by examining the descriptions of 

the P. oblonga and P. ocellaris, by Dekay, he says of the former, ‘‘ lower jaw prominent ”’ ; 

this is shown in his figure, but omitted in his characteristics! Of the latter species, he re- 

marks, ‘‘ chin prominent’’; this character does not appear in the figure. They all have an 

angular tail when unexpanded, which is more rounded when fully expanded. 1 have counted 

eighty-eight, eighty-nine, ninety, and ninety-one rays in the first dorsal fin. 

I cannot, with these facts before me, consider the two species as distinct from each other. 

7. Platessa stellata, Patuas. 

Profile of the body broadly elliptical, terminated by a strap-shaped tail and a caudal fin scol- 

loped between the rays. The dorsal and anal fins of the same form, and terminate opposite ; 

these two fins conjointly give a rhomboidal outline to the fish. Color of the upper side liver- 

brown, without spots ; of the under side white, tinged with red towards the tail. Fins red- 

dish, with broad, vertical black stripes. Both sides of the body studded with stellated, bony 

tubercles. Under jaw the longer. 

D. (2). P. (2). V.(@)- A. (?)- C. (?). Length, 1 foot. 

Arctic Sea, Ricuarpson. 

Pleuronectes (Platessa) stellatus, Stellated Flounder, Paruas, Ricu., Fauna Boreal. Americ., 11. p. 257. 

Platessa stellata, DeKay’s Report, p. 301. 
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GENUS III. PLEURONECTES, Dexay. (RHOMBUS, Cvv.) 

With the jaws and pharynx of Hippoglossus, they have some close or even 

teeth, or pectiniform ; but their dorsal advances towards the edge of the 

upper jaw, and extends, as well as the anal, very nearly to the caudal. The 

majority have the eyes to the left. 

1. Pleuronectes argus, Briocu. 

Oblong. Of a pale brown color, with scattered blue, half-ocellate spots. Tail lunate. 

D.85. P.16. V.6. A.79. C.17. Length, 10-inches. 

Precise locality not mentioned by Carrssy. 

Pleuronectes argus, Biocn, 48. 

cf « Lin., Syst. Nat., Gaex., p. 1239. : 
Solea lunata et punctata, Sole, Caresny’s Hist. Carol., m. p. 27. 

Pleuronectes argus, Argus Flounder, Saaw’s Gen. Zool., 1v. pp. 319, 320, fig. 45. 

Pleuronectes argus et lunulatus, Turton’s Linnzus, I. pp. 767, 768. 

Rhombus argus, Grirriru’s Cuv., x. p. 497. 

2. Pleuronectes maculatus, Mircuiyu. 

Orbicular. Body and fins pellucid, with numerous black spots. The anterior rays of the 

dorsal with membranous slips. Chin with a slight protuberance. . Lateral line arched above 

the pectorals. 

D.68. P.12. V.6. A.56. C. 153. Length, 12 to 18 inches. 

Massachusetts, Storer. New York, Mircuitt, Dexay. 

Pleuronectes maculatus, New York Plaice, Mtrcuitn, Report in part, p. 9. 

Pleuronectes aquosus, Plaice of New York, Mireur, Trans. Lit. and Phil. Soc. of New York, 1. p. 389, 

pl. 2, fig. 3. 
Pleuronectes maculatus, Spotted Turbot, Dexay’s Report, p. 301, pl. 47, fig. 151. 

3. Pleuronectes glacialis, Pantas. 

Ovate. Color a mixture of yellowish-gray and dull greenish-gray, somewhat clouded, but 

without defined spots ; belly bluish white; caudal fin irregularly spotted with red. Caudal 

cuneiform, entire. Scales small, rough on left side of the body. Lateral line straight. 

D. @. BG). V. Qe Ac). Ci @): Length, (2). 
Arctic Sea, RicHarpson. 

Pleuronectes (Rhombus) glacialis (Patuas), Arctic Turbot, Ricu., Fauna Boreal. Americ., 111. p. 258. 
Pleuronectes glacialis,; Dekay’s Report, p. 302. 

GENUS IV. ACHIRUS, Lacerepe. 

Destitute of pectoral fins. Both eyes and color on the right side. Mouth 

distorted to the side opposite the eyes. Dorsal and anal extend to the tail, 

but are not united with it. 
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1. Achirus mollis, Mireuty. 

Form oval. Dark brown, marked transversely with irregular black bands ; left side white, 

with circular dark-brown blotches scattered over its entire surface ; also, in a less marked 

manner, upon the fins. Scales small. A small, compressed spine, almost concealed, directly 

in front of the upper eye, just back of the commencement of the dorsal fin. 

D. 52. V.4. A.40. C.16. Length, 6 inches. 

Massachusetts, north of Cape Cod, Srorer. Nantucket to Carolina, Dexay. 

Pleuronectes mollis, New York Sole, Mircuutt, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 388, pl. 2, fig. 4. 

Achirus mollis, Grirriry’s Cov., x. p. 499. 

“ «© New York Sole, Srorer’s Report, p. 149. 
“ f a “ Dexay’s Report, p. 303, pl. 49, fig. 159. 

2. Achirus apoda, Mrrcnry. 

Body nearly circular. With about twenty transverse black stripes and as many pale ones, 

and each pale one is divided by a narrow brown stripe, giving the upper side the appearance 

of variegated black, pale, and brown cross-bars. Beneath white ; many soft caruncles or pa- 

pille beneath, on both sides of the mouth. 

YD. (2). V. (2). A. (2). C.(?). Length (exclusive of caudal fin), 4 inches. 

Straits of Bahama, Mircuruu. 

Pleuronectes apoda, Apodal Sole, Mircuiin, American Monthly Review, u. p. 244. 

Dr. Dekay, in his ‘‘ Report on the Fishes of New York,’’ considers this species, as de- 

scribed by Mitchill, a Monochirus. But as Mitchill distinctly remarks, ‘there are no pectoral 

jins,”’ we must, until it is controverted by a recent specimen, consider it an Achirus. 

GENUS V. PLAGUSIA, Cvv. 

No pectoral fins. Dorsal, caudal, and anal fins united. 

1. Plagusia fasciata, Ho~prooxk. 

Body elongated, terminating in a point, with seven broad, transverse dusky bands. 

D. (2). V-(?). A.(@?) ©. (2?) Length, @). 
South Carolina, Hotsroox. 

Plagusia fasciata (HoLBRooK’s Illustrations), Dexay’s Report, p. 304. 

FAMILY XXV. CYCLOPTERIDZ. 

Ventrals suspended all around the pelvis, and united by a single membrane, 

forming an oval and concave disk, which the fish employs as a sucker to fix 

itself to the rocks. Mouth broad, furnished at the jaws and pharyngeals with 
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small pointed teeth; opercula small. Branchial rays, six. Pectorals very 

ample, and almost uniting under the throat, as it were to embrace the disk of 

the ventrals. 

GENUS I. LUMPUS, Cvv. 

Two dorsal fins ; the first dorsal fin so enveloped by a thick and tubercular 

skin, that, externally, it might be taken for a simple hump of the back ; second 

dorsal with branched rays, opposite the anal. Body deep and rough, with 

conical horny tubercles. 

Lumpus anglorum, WiLtoucuey. 

Body suborbicular. All the upper part of the body of a bluish slate-color ; beneath yel- 

lowish. The disk of a bright yellow color. The young fish is blue above, and almost en- 

tirely white beneath. The whole surface of the body covered with an immense number of 

small stellated tubercles, studding even the fin rays. Three rows of tubercles project from 

each side, and another row projects from the dorsal ridge. 

D.—, 11. P.20. A.10. C.12. Length, 8 to 20 inches. Weight, 1 to 18 pounds. 

Greenland, Fanricius. Maine, Massachusetts, Storer. New York, Mrircuim, Dexay. 

Called ‘* Neepeesa,”’ ‘‘ Angusedlok”’ (male), ‘‘ Arnardlok ’’ (female), by Greenlanders. 

Cyclops lumpus, Lrn., Syst. Nat.,1. p. 414. 
O fay) Brocu, m1. p. 92, pl. 90. 

Lumpus anglorum, Witt., p. 208, No. 11. 
CRORE IE Say seSIEeL Pennant’s Brit. Zoél., mt. p. 176, pl. 24, 

3 SHaw’s Gen. Zool., v. p. 338, pl. 166.’ 

us ue Common Lump-fish, JENyNs’s Brit. Vert., p. 471. 

ub a Lump, Ricn., Fauna Boreal. Americ., 111. p. 260, ‘ 

se oa Fasricivs, Fauna Groenlandica, p. 131. 

Us rE Lump-Sucker, Yarrety’s Brit. Fishes (2d edit.), 1. p, 365, fig. 

Cyclopterus ceruleus, Blue Lump-fish, Mircnm1, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 480, pl. 2, fig. 7. 

Hato: vulgaris, Cuv., Régne Animal, 1. 

We june: Sucker, Srorer’s Report, p. 151. 

Lumpus anglorum, Lump-Sucker, Dexay’s Report, p. 305. 

2. Lumpus minutus, Panias. 

Body compressed, naked. Two white, unequal bony tubercles on each side. Snout 

marked, above the mouth, by three tubercles. Tail even. Color whitish. 

D. (?). P..@). V. (2). A.(?). ©. (2). Length, 1 inch. 

Greenland, Fasricius. 

Called ‘‘ Nepeesardlooarksook,’’ by the Greenlanders. 

opealeigiaste: SATIRE Lin., GMEL. 
(Patzas), Fasricius, Fauna Groenlandica, p. 135. 

oa « _ Ross, Appendix, p. xlvi. 

Wo as Small Sucker, SHaw’s Gen, Zodl., v. p. 396. 
iu an Diminutive Lump, Ricu., Fauna Boreal. Americ., 111. p. 262, 
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3. Lumpus spinosus, Fas. 

Tubercles of the skin not arranged in rows, as in the L. anglorum; their bases are rough, 

and they rise into a longish spine in the centre, the largest being upon the upper parts, while 

the belly is smooth. The first dorsal neither so high nor so thick as in the L. anglorum, and 

its edge not armed with tubercles, but its soft rays sufficiently evident. The hue of the fish is 

blackish, the belly whitish, and the first twelve rays of the pectorals quite white. 

D.6,11. P.23. V.6. A.10. C.10. Length, (2): 

Greenland, Faericius. 

Called ‘* Nepeesardlook,’’ by the Greenlanders. 

Cy NE spinosus, Fapricivs, Fauna Groenlandica, p. 134. 
oe Spiny Lump, Ricu., Fauna Boreal. Americ., m1. p. 263. 

4. Lumpus ventricosus, Paiias. 

Body naked; skin covered with livid mucus; abdomen ventricose ; head thick, blunt, 

flattish above ; eyes lateral, on the upper part of the head ; dorsal fin whitish yellow, with 

black rays, of which the sixth is longer than the rest; pectoral fins wide ; tail suddenly at- 

tenuated beyond the vent; disk orbicular. 

D. (2). P.(?). V.(@). A. (2). C.(?). Length, 1 foot. 

Seas between America and Kamtschatka, Pauuas. 

Chaat) yentricosus (PALLAS), Lin., GMEL. 
se Ventricose Sucker, SHaw’s Gen. Zodl., v. p. 394. 

me 1G Bellying Lump, Rics., Fauna Boreal. Americ., mt. p. 263. 

GENUS II. LIPARIS, Arrepz. 

Body smooth, elongated, and compressed behind. A single dorsal, later- 

ally long, as well as the anal. 

1. Liparis communis, ARTEDTI. 

Body compressed, lengthened, soft, unctuous, subtransparent. Brownish above, with 

darker stripes; beneath white, with a cast of yellow on the head and sides. Head large, 

thick, and rounded ; fins brown; eyes small; tail short and rounded. Disk bluish, marked 

with twelve radial spots. 

D. (2). P-(?). V. (2). A.(@)- C-(?). Length, from 5 to 16 or 18 inches. 

Northern Seas, RicHarpson. 

Called ‘‘ Abapokeetsok,”’ by the Greenlanders ; ‘‘ Sea-Snail,’’ by the Yorkshire fishermen. 

pclae se ARTEDI, 
Lry., Syst. Nat., 1. p. 414. 

xe us sere Race Groenlandica, p. 135. 

ee +] Snail-Sucker, SHaw’s Gen. Zodl., v. p. 394. = 

oe or Buocg, iv. pl. 123, figs. 3, 4. 
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Sealers liparis, Ross, Append. Parry’s Polar Voyage, p. 199. : 
«¢  Unctuous Sucker, PENNAN’’s Brit. Zodl., m1. p. 179, pl. 24. 

fe * ~~ Common Sea-Snail, Jenyns’s Brit. Vert., p. 472. 

Ear communis, Sasing, Append. Parry’s First Voyage, p. ccxii. 

Re Ross, Append., p. xlvii. 

Cyclopterus (Liparis) communis (Arrepr), Ricu., Fauna Boreal. Americ., 111. p, 263. 

2. Liparis gelatinosus, Patras. 

Body slender, oblong, compressed, thicker towards the head, gradually tapering to the 
tail. Color whitish, with a rosy tinge. Skin smooth ; flesh very soft, trembling like jelly 
when touched. Dorsal and anal fins dark violet ; pectoral fins flaccid and rounded. 

D. (?). P.(?). V.(?). A. (2). C. (2). Length, 18 inches. 

Seas between America and Kamtschatka, Panxas. 

Ovelaptams gelatinosus (PaLLas), Liy., GMEL. 

& Gelatinous Sucker, Saaw’s Gen. Zodl., vy. p. 393. 

FAMILY XXVI. ECHENEIDE. 

With a flattened disk upon the top of the head, composed of numerous car- 

tilaginous transverse plates, directed obliquely backwards, dentated or spinous 

at their posterior edge, and movable, by means of which they are enabled to 

attach themselves to other substances. 

GENUS I. ECHENEIS, Lin. 

Body elongated, covered with very small scales. A single dorsal fin, 

placed opposite the anal. Head very flat, covered with a disk ; mouth wide, 

with numerous small, recurved teeth on both jaws, tongue, and vomer. 

1. Echeneis albicauda, Mrrcnite. 

Body cylindrical, elongated. Above of a grayish slate-color; lighter upon the sides, 

with a dark band, which, commencing at the tip of the lower jaw, as a small black point, 

runs along its margin to the angle of the jaw, then, assuming a band, passes to the tail, 

interrupted only by the eyes. All the fins margined with white. Disk upon head, with 

twenty-one transverse plates, divided by a fleshy median line. 

D.29. P.18. V.5. A.30. C.18. Srorrer. Length, 12 to 20 inches. 

D.33. P.18. V.7. A.30. ©.18. Dexay. 

Massachusetts, Storer. New York, Mircuriy, Dexay. 

Echeneis albicauda, White-tailed Remora, Mrrcumt, Amer. Month. Mag., 11. p. 244. 
Echeneis naucrates, Indian Remora, Storrr’s Report, p. 153. 
Echeneis RID REnGry White-tailed Remora, Dexay’s Report, p. 307, pl. 54, fig. 177. 

i a Cs Srorer, Bost. Journ. Nat. Hist., rv. p. 133 
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Echeneis naucrates, Lin. 

Olive-brown, without stripes. A whitish longitudinal cloud on each side, near the belly. 

Disk elliptical, inclining to oval, with twenty-two to twenty-four plates. 

D. 34. P.19. V.5. A.34. C.21. Length, 31 inches. 

Newfoundland, Avpuson. New York, Mircurix. 

Echeneis neers Lin., Syst. Nat., p. 446. 
Bb Brocg, v. p. 106, pl. 171. 
sc ss Indian Remora, SHaw’s Gen. Zoél., rv. p. 209, pl. 31. 

a es Big Oceanic-Sucker, Mrremit, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 377. 
« Ay Ship-master Echeneis, Ricx., Fauna Boreal. Americ., 111. p. 266. 

US ee Indian Remora, Dexay’s Report, p. 308. 

8. Echeneis remora, Lin. 

Body elongated. Dusky brown above ; lighter beneath. Fins darker than the rest of the 

body. Disk with seventeen or eighteen plates. Caudal crescent-shaped. 

D. 21. P.22. V.4. A.20. C.20. Length, 12 to 18 inches. 

New York, Mircuiut. 

Bese ge pam Lin., Syst. Nat., 1. p. 446. 
Sucking-fish, Brocu, v. p. 109, pl. 172. 

ef ‘« Mediterranean Remora, SHaw’s Gen. Zool., rv. p. 201, pl. 31. 
< xe J: ue Pennant’s Brit. Zool., 11. Append., p. 524. 

HY s Small Oceanic-Sucker, Mrrcut1, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 378. 

ee ft Common Remora, Jenyns’s Brit. Vert., p. 473. 

ss U3 A Ee YarreE_v’s Brit. Fishes (2d edit.), 11. p. 377, fig. 
< ES 3 RE Dexay’s Report, p. 309. 

4. Echeneis quatuordecemlaminatus, Storer. 

Of a light reddish-brown color, rather darker beneath. Disk with fourteen plates. Cau- 

dal not emarginated. 

D. 32. P.14. V.4. A.30. C.18. Length, 54 inches. 

Massachusetts, Srorer. 

BARES: quatuordecemlaminatus, Fourteen-plated Remora, Srorer’s Report, p. 155. 

es (SrorEr), an juv.? Dexay’s Report, p. 309. 

APODES. 

No ventral fins. 

FAMILY XXVII. ANGUILLIDA. 

Body very much elongated and cylindrical, for the most part of a serpentine 

figure. Scales scarcely apparent, being imbedded in a soft and thick skin. 

Air-bladder of various singular forms. No ccecal appendages. 
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GENUS I. ANGUILLA, Cvuv. 

The dorsal commencing considerably behind the pectorals, and uniting with 

the anal to form the caudal. Lower jaw the longer. Mouth with a row of 

teeth in each jaw, and a few on the anterior part of the vomer. 

1. Anguilla Bostoniensis, Lesveur. 

Body cylindrical, compressed posteriorly. Head equal to about one tenth the length of 

the body. Lower jaw slightly projecting. Pectorals short and subovate. Greenish or olive- 

brown above ; yellowish or yellowish white beneath, frequently having a reddish tinge along 

the margin of the anal fin ; in the smaller specimens, the opercula, throat, and abdomen, an- 

terior to the vent, are of a bluish slate-color, with scarcely a tint of yellow. 

D. (?). P.(?). A. (2). C. (2). Length, 24 inches. 

Massachusetts, Lesurur, Storer. Connecticut, Linstey. New York, Mrrcuitu, 

Dexay. 

Anguilla vulgaris, Common Eel, Mrrcnitt, Trans. Lit. and Phil. Soc. of N. ¥., 1. p. 360. 
a3 3 Fresh-water Eel, Mrrenitt, Amer. Month. Mag., 1. p. 241. 

Murena Bostoniensis, Lesvevr, Journ. Acad. Nat. Sc., 1. p. 81. 

oe O: Common Eel of Massachusetts, Storer’s Report, p. 158. 

Anguilla tenuirostris, Common New York Eel, Dexay’s Report, p. 310, pl. 53, fig. 173. 
Anguilla Bostoniensis (LEsuzuR), DEKAy’s Report, p. 313. 

Us as ff Ayres, Bost. Journ. Nat. Hist., rv. p. 279. 

2. Anguilla argentea, Lesurur. 

Body much compressed. Pectorals very near the head. General color a silvery gray ; 

darker upon its upper portion, with a clear satiny-white abdomen. Lateral line exceedingly 

distinct, appearing to divide equally the darker-colored back from the beautiful lighter ab- 

domen. 

D. (?). P.(?). <A. (2). C.(?). Length, 12 to 24 inches. 

Massachusetts, Lesueur, Storer. Connecticut, Linsury. 

Murena argentea, Lesveur, Journ. Acad. Nat. Sc., 1. p. 82. 

us u se Silver Eel, Srorer’s Report, p. 158, 
Anguilla argentea, Dexay’s Report, p. 313. 

3. Anguilla rostrata, Lesurur. 

Body tumid in the centre, and narrowed to a point at both extremities. Snout elongated, 

pointed, and straight. Upper parts varied with gray and olive, sometimes of a slate-blue, 

lower parts white; dorsal and anal fins reddish, which color deepens as it approaches the 

tail ; pectoral fins small, acute, and bluish. 

D.(?). P.(?). A. (?). C. (2). Length, from 18 to 24 inches. 

Lakes Cayuga and Geneva, Lesuvrur. 

Murena rostrata, Lesvevr, Journ. Acad, Nat. Sc., 1. p. 81. 
sé G3 Beaked Eel, Ricu., Fauna Boreal. Americ., m1. p. 267. 

Anguilla rostrata, Beaked Eel, Drxay’s Report, p. 312. 

73 
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4. Anguilla serpentina, Lesuevr. 

Anterior part of body larger than the posterior. Pectorals very large. Head large, 

snout short. Color a dark copper-brown, which is lighter on the sides and belly ; the fins 

of the color of the body, though paler ; the dorsal fin arises nearer the pectorals than that 

of the A. argentea. 

D.(?). P.(2). A.(?). C.(?). Length, (?). 
Rhode Island, Lrsurur. 

Murena serpentina, Snake-Eel, LEsveur, Journ. Acad. Nat. Sc., 1. p. Sl. 

5. Anguilla macrocephala, Lesurur. 

Head very large and elevated. Snout short. Eyes large and prominent. Olivaceous- 

yellow above ; from the angle of the mouth a golden band extends beyond the pectoral 

fins ; beneath pure white. 

D. (2). P.(?). A-(?). C.(?). Length, (?). 

Saratoga Lake, New York, Lesvrur. 

Murzna macrocephala, Bull-head Eel, Lesveur, Journ, Acad. Nat. Sc,, 1. p. 82. 

Anguilla macrocephala, Bull-head Eel, Drxay’s Report, p. 313. 

6. Anguilla oceanica, Mircui.u. 

Jaws equal. Tail pointed. Above brown; on the sides pale; belly smutty. A dark or 

somewhat bluish border on the vertical fins. 

D. (?). P.(?). A. (2). C. (2). Length, 4 feet. 

New York, Mircurt. 

Anguilla oceanica, Sea-Eel, Mrrcum, Journ. Acad. Nat. Sc., 1. p. 407. 
ce es cS cu Dexay’s Report, p. 312. 

As intimated by Dekay, in his Report, this will probably prove to be, upon further investi- 

gation, a species of Conger. 

7. Anguilla lutea, Rar. 

Head flattened above, abruptly elevated behind the eyes, ventricose beneath the throat. 

Lower jaw projecting. ‘Tail carinate at its extremity. Yellowish-brown on its sides and 

back, and whitish on the belly ; the two colors meeting abruptly on the sides of the abdomen. 

D.(?). P.(?). A.(?). C.(?). Length, 2 to 3 feet. 

Ohio, Kirrnuann. 

Anguilla lutea, Yellow Eel, Rar., Ichth. Ohien., p. 78. 
ae us sc  Kirtianp, Bost. Journ. Nat. Hist., rv. p. 234, pl. 11, fig. 2. 

Anguilla laticauda (?), Broad-tailed Eel, Rar., Ichth. Ohien., p. 77. 
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‘GENUS Il. CONGER, Cov. 

The dorsal fin commencing close to the pectorals or on them, and in some 

species even before the pectorals, or at least at their base. The upper jaw is 

longest in all the known species. 

1. Conger occidentalis, Dexay. 

Dark olive-brown ; chin, space behind the pectorals, and all beneath, soiled white. Dor- 

sal and anal of a deep black hue along their margins. Dorsal arising two inches behind the 

base of the pectorals. Jaws witha single series of contiguous, equal teeth. Lateral line 

distinct, with a series of white dots. 

P.17. D.,C.,and A. 539. Length, 3 to 5 feet. 

New York, Mrrenriu, Dexay. 

Anguilla conger, Conger Eel, Mrrcnitt, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 360, 

Conger occidentalis, American Conger, DEKaAy’s Report, p. 314, pl. 53, fig. 172. 

GENUS III. MURAENA, Tuones. 

Have no vestige of pectorals ; their branchie open on each side by a small 

hole ; their opercula are so thin, and their branchiostegal rays so slender and 

concealed under the skin, that their existence has been denied. The stomach 

is a short sac, and the natatory bladder small, oval, and placed near the upper 

part of the abdomen. 

1. Murena moringa, Cvv. 

Black or green, sprinkled over its whole surface with innumerable black dots. 

D.(?). A.(?). C.(). Length, 4 feet. 

Bahama Islands, Carrssy. 

Murena maculata nigra et viridis, Muray, Carespy’s Hist. Carol., 1. p. 20. 

Murena maculata nigra, Black Muray, Carespy’s Hist. Carol., 1. p. 21. 
Murena moringa, Grirriry’s Cuv., x. p. 527. 

GENUS IV. OPHIDIUM, Cvv. 

Head smooth. Body elongated, compressed ; teeth in both jaws, the pal- 

ate, and pharynx. Dorsal, caudal, and anal united. Géill-apertures rather 

large. T'wo pairs of small barbels adhering to the point of the hyoid bone. 

1. Ophidium marginatum, Dexay. 

Body elongated, much compressed, tapering to an acute point. Gray, with three dusky 
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stripes along the body. Dorsal, caudal, and posterior portion of ‘anal, edged with black on 

their margins. Pectorals yellow. 

D.120. P.22. A.75. C.17. Length, 9 inches. 

New York, Mrreniit, Dexay. 

Called ‘‘ Little Cusk,’’ by the fishermen. 

Ophidium barbatum, Cirrhous Ophidium, Mircurm, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 362, pl. 1, 
fig. 2. 

Ophidium marginatum, New York Ophidium, Dexay’s Report, p. 315, pl. 52, fig. 169. 

2. Ophidium stigma, Bennett. 

Dilute brown, spotted, and with a purplish spot near the beginning of the dorsal fin. 

Snout obtuse, chin with a large gibbosity, teeth small. 

D. (?). P. (2). A. (?). C.(?). Length, 5 inches. 

Behring’s Straits, Bennerr. 

Ophidium stigma, Branded Ophidium (Bennett, Append. Beechey’s Voyage), Ricu., Fauna Boreal. Americ., 
Il. p. 273. 

GENUS V. FIERASFER, Cuv. 

No barbels. Dorsal so thin as to resemble a simple fold of the skin. 

Their natatory bladder is supported by only two osselets ; that of the middle 

is wanting. 
1. Fierasfer borealis (?), Dexay. 

Body oblong, nearly round; the color of the body is nearly that of the human skin, with 

scattered blotches of a pale rust-color. Dorsal of a uniform color; caudal fin rounded, 

and marked with numerous black dots. 

D.76. P.14.. A. 49. C.22. Length, 19 inches. 

New Hampshire, Peck. 

Ophidium (imberbe) maxillis imberbibus, cauda rotundata, pinna dorsi unicolore, Peck, Mem. Amer. Acad., 

1I., part ii., p. 46, pl. 2, fig. 1. 

Fierasfer borealis (?), DEKAy’s Report, p. 316. 

With much doubt, I follow Dekay in locating this species in the genus Fierasfer. 

2. Fierasfer Parrii, Ross. 

Greenish brown above. Pectoral fins large, with thirty-seven rays, and extending beyond 

the vent. Neck much arched. 

D.(?). P.(?). A. (2). C. (2). Length, 4 to 8 inches. 

Northern Seas, Ross. 

Ophidium Parrii, Carr. J. C. Ross, Append. Parry’s Third Voyage, p. 109, and Polar Voyage, p. 199. 

U3 Ms Append. Ross’s Second Voyage, p. xlvii. 
“J ne Parry’s Ophidium, Ricu., Fauna Boreal. Americ., 11. p. 274. 

Fierasfer Parrii, Dexay’s Report, p 316. 
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GENUS VI. SACCOPHARYNX, Mircuitt. 

The trunk, susceptible of being inflated like a thick tube, is terminated by a 

very slender and very long tail, along which proceed a very low dorsal and 

anal, and unite at its point. ‘The mouth, armed with sharp teeth, opens far 

behind the eyes, which are quite near the very sharp point of the muzzle. Its 

gills open by a hole below the pectorals, which are very small. 

1. Saccopharynx chordatus, Mircui.t. 

Skin smooth and sealeless. Of a dusky brown color; a whitish line on each side of the 

back ; interior of mouth black. Lower jaw without teeth ; upper jaw, for about an inch and 

a half, furnished with a row of bony, hooked teeth. Head small; eyes small. Dorsal fin 

appearing like a narrow riband, and reaching to the tail; dorsal, caudal, and anal united. 

Filiform excrescences.on each side of the whitish stripe all the way from the head down the 

back to the tail. Tail flexible enough to be tied into knots. 

D. (2). P. (2). A. (?). C.(?). Length, 6 feet. 

Lat. 52° N , Long. 30° W., Mircuiut. 

Saccopharynx chordatus, Mrrenmt, Annals of Lyc. Nat. Hist. of N. York, 1. p. 82. 
Ophiognathus ampullaceus, Harwoop, Phil. Trans., an. 1827, p. 49, pl. 7. 
Saccopharynx flagellum, GrirrirH’s Cuy., x. p. 531. 

GENUS VII. AMMODYTES, Lin. 

Head and body elongated ; gill-openings large ; dorsal fin extending nearly 

the whole length of the back ; anal fin of considerable length ; dorsal and anal 

fins separated from the caudal fin. Lower jaw longest. Their stomach is 

pointed and fleshy ; they have neither cceca nor natatory bladder. 

1, Ammodytes Americanus, Dexay. 

Body elongated, slightly compressed. Back of a dirty yellowish-brown color. Top of 

the head, and upper part of the opercula, slate-colored ; this slate or silvery-blue color passes 

down over the opercula in a broad band to the tail, giving the fish a beautifully brilliant ap- 

pearance ; beneath this, the sides and abdomen are silvery. ‘The dorsal fin commences over 
the extremities of the pectorals. The anal fin is just one third the entire length of the fish. 

Without the strong forked teeth on the vomer, which exist in the Tobianus. 

D.61. P.13. A.28. C. 14. Length, 6 to 12 inches. 

Massachusetts, Sroren. Connecticut, Ayres, Linsuey. New York, Mrrcuiun, Ds- 
KAY. 
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Ammodytes tobianus, Sand-Launce, Brocu, Mircuimt, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 363. 
“t aa Sand-Eel, Srorer’s Report, p. 159. 

Ammodytes Americanus, American Sand-Launce, Dexay’s Report, p. 317, pl. 52, fig. 167. 
Ammodytes lancea, Ayres, Bost. Journ. Nat. Hist., 1v. p. 280. 

Ammodytes tobianus, Little Sand-Eel, Linstey’s Cat. of Fishes of Connecticut. 

Ammodyteslancea, Banded Sand-Launce, * 4: aS 

Specimens of this Ammodytes, which in my Report I considered the A. tobianus, were 

sent to Mr. Yarrell, who writes me, —‘‘I feel quite satisfied that it is distinct from both 

the ¢obianus and lancea.’’ Never having seen the foreign species, I cheerfully prefix Dr. De- 

kay’s specific name, after this careful comparison by the distinguished British ichthyologist. 

2. Ammodytes vittatus, Drxay. 

Body oblong, subcompressed, slender. Greenish olive above, with a broad silvery band 

along the sides, which is margined above with blackish; belly white. Seven projecting 

spinous processes before the dorsal fin. 

D.7,54. P.15. A.28. C.193. Length, 4 to 6 inches, 

New York, Dexay. 

Ammodytes yittatus, Banded Sand-Launce, Dexay’s Report, p. 318, pl. 60, fig. 197. 

LOPHOBRANCHII. 

Gills, instead of being, as usual, pectiniform, are divided into little round 

tufts, dispersed in pairs along the branchial arches. 

FAMILY XXVIII. SYNGNATHID. 

Body mailed with transverse angular plates. Opercle large ; branchial 

opening very small, and formed by a membrane which only exhibits vestiges 

of rays. Dorsal single. No ceca ; with an air-bladder. 

GENUS I. SYNGNATHUS, Liv. 

Body elongated, slender, covered with a series of indurated plates, arranged 

in parallel lines ; head long ; both jaws produced, united, tubular ; no ventral 

fins. Males with a pouch for the reception of the female roe. 

1. Syngnathus Peckianus, Srorer. 

Olive-brown, with darker-colored blotches or bars. The posterior portion of the body is 

darker than the anterior. Beneath, anterior to the vent, of a beautiful golden-yellow ; por- 

tion back of vent nearly white. Body, anterior to vent, heptangular ; in front of posterior 

extremity of the dorsal fin, hexangular; posteriorly quadrangular. Nineteen transverse 

plates in front of anus ; forty plates between the anus and the caudal fin. 
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D. 45. P.14. A.3. C.12. Length, 6 to 12 inches. 

Massachusetts, Srorer. Connecticut, Linsuey. New York, Mircuriy, Dexay. 

Syngnathus typhle, Smaller Pipe-fish, Mrrcuitx, Trans. Lit, and Phil. Soc, of N. Y., 1. p. 475. 
Syngnathus Peckianus, Peck’s Pipe-fish, Srorer’s Report, p. 163. 

Syngnathus fuscus, Brown Pipe-fish, SrorER’s Report, p. 162. 

Syngnathus fasciatus, Banded Pipe-fish, Dexay’s Report, p. 319, pl. 54, fig. 174. 

Syngnathus viridescens, Green Pipe-fish, Dekay’s Report, p. 321, pl. 54, fig. 176. 

Syngnathus fuscus (Storer), Dexay’s Report, p. 321. 

Syngnathus Peckianus (Storer), DExay’s Report, p. 321. 

a os HL Ayres, Bost. Journ. Nat. Hist., 1v. p. 282. 

GENUS II. HIPPOCAMPUS, Cuv. 

The jaws united and tubular, like those of the Syngnathi ; mouth placed at 

the end ; body compressed, short and deep ; the whole length of the body and 

tail divided by longitudinal and transverse ridges, with tubercular points at the 

angles of intersection ; pectoral and dorsal fins ; no ventral nor caudal fins ; 

the females only have an anal. 

1. Hippocampus Hudsonius, Dexay. 

Yellowish brown. Body heptangular, composed of twelve segments, banded by horny 

spines ; tail tapering to a point made up of thirty-six segments. Tubular jaws more than half 

the length of the head. A spine at the base of the snout, anterior to the eyes. A bony 

protuberance on top of head, terminating, in five points. 

D. 18 to 20. P.140r15. A. 3. Length, 3 to 6 inches. 

Massachusetts, Storer. Connecticut, Linsury. New York, Mircurtux, Dexay. 

Syngnathus hippocampus, Sea-Horse Pipe-fish, Mrrcnit, Trans. Lit. and Phil. Soc. of N. Y., 1 p. 475 
Hippocampus brevirostris, Short-nosed Sea-Horse, Srorer’s Report, p. 167. 

Hippocampus Hudsonius, Hudson River Sea-Horse, Dexay’s Report, p. 322, pl. 53, fig. 171. 

Hippocampus brevirostris, LinsLEy’s Cat. of Fishes of Connecticut. 

PLECTOGNATHI. 

The maxillary bone soldered or fixedly attached on the side of the intermax- 

illary, which alone forms the jaw, and to which the palatine arch is dovetailed 

by a suture within the cranium, and consequently has no power of motion. 

Opercula and the rays are concealed under a thick skin, which only permits 

a small branchial cleft to be visible externally. 

FAMILY XXIX. GYMNODONTIDE. 

Instead of apparent teeth, the jaws are furnished with an ivory substance, 
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divided internally into laminz, the general appearance of which somewhat re- 

sembles the bill of a parrot, and which is essentially composed of true 

teeth united together, and succeeding one another in proportion as there are 

any worn out by trituration. Opercula small ; their rays five in number. 

GENUS I. DIODON, Lin. 

Jaws undivided, presenting but one piece above and below. Behind the 

trenchant edge of each is a round part, furrowed crosswise, which forms a 

powerful instrument of mastication. No ventral fins. Skin armed with slen- 

der prickles or stout spines. 

1. Diodon maculato-striatus, Mrrcuitu. 

Body subcubical. Greenish, with numerous meandering, olive-brown stripes, and a few 

dark-colored, large blotches, margined with green. The whole surface, except the chin and 

tail, covered with sharp, recurved, triangular, compressed spines, each with a trifid base. 

Tail even. q 

D.13. P.24. A.12. C.9. Length, 5 to 7 inches. 

Connecticut, Lrnsuex, Ayres. New York, Mrrcniizi, Deray. 

Diodon maculato-striatus, Spot-striped Diodon, Mrrcuim, Trans, Lit. and Phil. Soc. of N. Y., 1. p. 470, pl. 6, 

Sah Cuv., Mémoires du Muséum d’Hist. Nat., tv. p. 129, pl. 6. A 

Diodon maculato-striatus, Spot-striped Balloon-fish, Dexay’s Report, p. 323, pl. 56, fig. 135. 

a * (Murer), Ayres, Bost. Journ. Nat. Hist., rv. p. 234. 

pi? a Livstey’s Cat. of Fishes of Connecticut. 

Diodon fuliginosus, Unspotted Balloon-fish, Dexay’s Report, p. 324, pl. 56, fig. 181 (young). 

2. Diodon pilosus, Mrreuriy. 

Body oblong, cuboidal. Brownish above ; ashy-white beneath; on the back and along 

the sides, several oblong, distant, blackish-brown spots. Every part of the body except a 

small space round the mouth and eyes, and another including the base of the caudal fin, 

furnished with soft, flexible bristles, of a metallic golden color. Caudal lanceolate. 

D.12. P.20. A. 14. C.9. Length, 2 to 4 inches. 

New York, Mircuiur, Dexay. 

Diodon pilosus, Hairy Diodon, Mircurxt, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 471, pl. 6, fig. 4. 
Diodon asper, Cuy., Mémoires du Muséum d’Hist. Nat., tv. p. 138, 

Diodon pilosus, GrrrFirH’s Cuv., x. p. 567. 
a “« Hairy Balloon-fish, DEKay’s Report, p. 326, pl. 59, fig. 180. 

8. Diodon verrucosus, Mircuiny. 

Body cuboidal, oblong, small. Cinereous-brown above; yellowish white beneath. With 

rounded areola, from which arise soft, flexible spines. Caudal long, emarginate. 
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D.11. P.22. A.10. C. 10. Length, 1 to 4 inches. 

New York, Mrrenrzu. 

Diodon verrucosus, Warty Balloon-fish (Mrrcnimy), DeKay’s Report, p. 325, pl. 56, fig. 184. 

GENUS II. TETRAODON, Livy. 

Jaws divided in the middle by a suture, presenting the appearance of four 

teeth in front, two above and two below. The skin over a portion or its 

whole extent covered with prickles. 

1. Tetraodon lagocephalus, Lr. 

Body orbicular. Yellowish brown above; whitish, with a silvery cast, beneath. Several 

short black or dark-brown bars of different sizes upon the back; many round blackish spots 

upon the sides ; sides and abdomen beset with numerous short, radiated spines. ‘Transverse 

brown bands upon the dorsal, anal, and caudal fins. 

D.10. P.18. A.8. C.10. Length, 12 inches. 

Virginia, Carrspy. 

Tetraodon lagocephalus, Liy., Syst. Nat., Turton’s Translat., 1. p. 890. 

cs Bs Starry Globe-fish, Buocu, tv. p. 127, pl. 140. 

Hare Tetraodon, SHaw’s Gen. Zodl., v. p. 441, pl. 177. 
Orbis levis variegatus, Globe-fish, Carmspy’s Hist. Carol., 1. p. 28, pl. 28. 
Tetraodon geometricus, Grirriru’s Cuv., x. p. 563. 

“ce cc 

2. Tetraodon levigatus, Lin. 

Body elongated, cylindrical, tumid in front, gradually tapering behind. Abdomen pendu- 

lous. Olive-green above. Belly only furnished with sharp prickles. The upper part of 

the body with series of mucous pores, forming numerous lines. 

D.14. P.17. A.12,13. C. 11,13. Length, 1 to 2 feet. 

Massachusetts, Storer. New York, Mrrcuint, Dexay. South Carolina, Lin. Gulf 

of Mexico, Parra. 

Tetraodon levigatus, Lin., Syst. Nat., p. 411. 

ef sf Suaw’s Gen, Zodl., v. p. 446. 
Tamboril, Parra, p. 37, pl. 19. 

Tetraodon levigatus, Brown Globe-fish, Mircuict, Report on the Fishes of New York, p. 28. 

Tetraodon mathematicus, Mathematical Tetraodon, Mrrcuitu, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 474, 
pl. 6, fig. 6. 

Tetraodon mathematicus, Mathematical Tetraodon, SrorEeR’s Supplement to Report, Bost. Journ. Nat. Hist., 
Iv. p. 183. 

Tetraodon levigatus, Lineated Puffer, Dexay’s Report, p. 329, pl. 56, fig. 182. 

3. Tetraodon turgidus, Mircniut. 

Body oblong, cylindrical; when inflated, nearly globular. Olive-green above, beneath 

white. Several undefined black blotches on the back, which, as they approach the belly, 

74 
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assume the appearance of bars, six to eight of which are noticeable. The whole surface of 

the body, save the space between the dorsal and caudal fins, and the anal and caudal fins, 

roughened by innumerable small spines. Caudal rounded. 

D.6. P.15. A.6,7,8. C.7. Length, 6 to 14 inches. 

Massachusetts, Srorrer. Connecticut, Linsury, Ayres. New York, Mircuixz, Dz- 

KAY. 

Tetraodon turgidus, Puffer, Mirren, Trans. Lit. and Phil. Soc. of N. ¥., 1. p: 473, pl. 6, fig. 5. 

Av He Swell-fish, Puffer, Srorer’s Report, p. 169. 
at ad Common Puffer, Dexay’s Report, p. 327, pl. 55, fig. 178. 

« ne Ayres, Bost. Journ. Nat. Hist., 1v. p. 285. 

4. Tetraodon curvus, Mirren. 

Back considerably arched and smooth. Dark brown above, variegated with faint bars 

across; beneath dull yellow, and roughened by short, sharp spines, disposed in quineunx. 

A smooth brass-colored stripe or riband on the side from the head to the tail. General com- 

plexion brassy. ‘Tail tapering. 

D.13. P.16. A.13. C.45. Length, 24 inches. 

New York, Mireuitu. 

Tetraodon curvus, Curved Tetraodon, Mrrceum, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 472. 
sf as Curved Puffer (Mrrcuizi), Dsxay’s Report, p. 323. 

GENUS III. ACANTHOSOMA, Dekay. 

Body globular, armed with spines, and susceptible of inflation. Dorsal, 

caudal, and anal united. Teeth as in Diodon. 

t. Acanthosoma carinatum, Mircniut. 

Body vertically oval, small. Olive-brown above ; silvery on the sides and beneath. Spines 

pointed, distant, and striated on their sides, with a dilated, rounded base. Eyes large, nos- 

trils small, slightly before the eyes. 

D.(?). P.(?). A-(?). C.(2). Length, (2). 
New York, Mircuiux, Dexay. 

Diodon carinatus, Mrrcuitn, Ann. Lyc. of Nat. Hist. of New York, m. p. 264, pl. 5, fig. t. 

Acanthosoma carinatum, Small Globe-fish, DrkAy’s Report, p. 330, pl. 55, fig. 179. 

GENUS IV. ORTHAGORISCUS, Scun. 

Jaws undivided, forming a cutting edge. Body compressed, without spines, 

not susceptible of inflation, and whose tail is so short, and so high, vertically, 

that they have the appearance of fishes from which the posterior part has 
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been cut away. Dorsal and anal, each high and pointed, are united to the 

caudal. No natatory bladder ; stomach small, and immediately receiving the 

biliary canal. 
1. Orthagoriscus mola, Lr. 

Form oblong, elliptical, compressed, subtruncated behind. Depth two thirds of its length. 

Back dark gray ; sides of a dusky white ; abdomen nearly white ; a broad black band at base 

of tail, running from origin of dorsal to origin of anal. Cuticle granulated, covered with a 

thick adhesive mucus. Dorsal and anal not united to caudal fin. Caudal formed of several 

digitations, varying in their height. Eyes moderate, convex ; snout prominent. 

D. 13. P.120r13. A.13to15. C.9. Weight, 200 to 400 pounds. 

Massachusetts, Srorer. New York, Mircuriy, Dexay. 

Tetraodon mola, Lry., Syst. Nat., p. 412. 

ee “Short Tetraodon, PENNANT’sS Brit. Zodl., 111. p. 172, pl. 22. 

Diodon mola, Brocu, pl. 128. 

Cephalus brevis, Short Sun-fish, Saaw’s Gen. Zodl., v. p. 437, pl. 175. 

Us «*  Mircuit, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 471. 

Orthagoriscus mola, Short Sun-fish (ScuNEWER), JeENyNs’s Brit. Vert., p. 490. 

ff “  Grirriry’s Cuv., x. p. 569. 
= “Short Sun-fish, Yarrext’s Brit. Fishes (2d edit.), 11. p. 462 and fig. 

LD Us ce ce SrorEr’s Report, p. 170, pl. 3, fig. 1. 

at ‘Short Head-fish, Dexay’s Report, p. 331, pl. 59, fig. 193. 

FAMILY XXX. BALISTIDZ. 

Body compressed. Snout prolonged from the eyes. Mouth small, with a 

few distinct teeth in each jaw. Skin roughened with prickles or scales. Dor- 

sals, two; the anterior sometimes represented by a single spine. Ventrals 

often wanting or indistinct. Pelvic bone prominent. 

GENUS I. BALISTES, Cvv. 

Entire body covered with large scales, very hard and rhomboidal, not im- 

bricated. The first dorsal with three prickles or spines, the first of which is 

much the largest, the third very small, and separated, further back. The ex- 

tremity of their pelvis is always salient and prickly, and behind it are some 

spines engaged in the skin, which, in the long species, have been considered 

as rays of the ventrals. 

1. Balistes fuliginosus, DeKay. 

Body oblong, elliptical. Dusky brown, unspotted. Caudal fin doubly emarginated ; a 

single spine between the first and second dorsals ; first dorsal spine is roughened with asper- 

ities upon its anterior edge, and broadly channelled behind. 
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D. 2, 1,28: P.14. V.7. A.26. C.12. Length, 12 inches. 

New York, Dexay. 

Balistes fuliginosus, Dusky Balistes, DeKay’s Report, p. 339, pl. 57, fig. 183. 

GENUS II]. MONACANTHUS, Cvv. 

Body covered with very small scales, bristling with stiff excrescences, and 

extremely crowded. ‘The extremity of their pelvis projecting and spiny, as 

in the Balistes, but they have only one large dentated spine to their first dor- 

sal, or at least the second is almost imperceptible. 

1. Monacanthus aurantiacus, MiTcHi.u. 

Oval. Of an orange-yellow, except the chin, lips, and belly, which are bluish-white. 

Dorsal and anal tinged with dusky. Tail doubly emarginate. Abdomen tumid. Lower 

jaw largest, with eight thin, flattened teeth, of which those in front are long and large, with 

emarginated edges; upper jaw with smaller flat and lanceolate teeth. A rounded promi- 

nence anterior to second dorsal fin; anal extends further back than dorsal fin. 

D.1,36. P.12. V.0. A.39. C.12. Length, 1 to 2 feet. 

Maine, Massachusetts, Storer. Connecticut, Livsuey. New York, Mrreniitt, Dexay. 

Balistes aurantiacus, Orange File-fish, Mrrcurt1, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 468, pl. 6, fig. 1. 

Monacanthus aurantiacus (?), Orange File-fish (Mrrcuitn), Dexay’s Report, p. 333, pl. 57, fig. 186. 
5s cs Srorer, Proceed. Bost. Soc. Nat. Hist., mu. p. 72. 

2. Monacanthus broccus, Mireur. 

Body subovate. Uniform brown. Covered with asperities. Dorsal fin with an equal, 

convex margin. Mouth prominent, projecting ; six to eight sharp incisorial teeth in both 

jaws. Anal not as high as the dorsal ; caudal Jong and rounded. 

D.1, 32. P.13. V.0. A.32. C.13. Length, 8 inches. 

Connecticut, Linsuey. New York, Mrrcuriz, Dexay. 

Balistes broccus, Tut-mouthed File-fish, Mrrcumt, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 467. 
Monacanthus broccus, Long-finned File-fish, DEkAy’s Report, p. 335, pl. 56, fig. 183. 

3. Monacanthus Massachusettensis, STORER. 

Body elliptical, much compressed. Yellowish brown, variegated over its entire extent with 

brownish markings and blotches, which are less obvious beneath. Anal and dorsal yellowish 

green; caudal light olive-green ; pectorals light reddish. Faint, abbreviated, dark oblong 

streaks along the sides. Surface rough, with numerous minute cilia suspended from its 

sides. Dorsal emarginated posteriorly; ventral fold roughened by sharp stellated spines. 

D. 1,34. P.12to15. V.(?). A. 30to 34. C.13. Length, 3 to 4 inches. 



9 i =~ Slorer’s Synopsis of the Fishes of North America. 
‘ 

Massachusetts, Srorrr- Connecticut, Linsey. New York, Dexay. 

Monacanthus Massachusettensis, Massachusetts File-fish, Srorrr’s Report, p. 174. 

Uy ue Ws se Dexay’s Report, p. 336, pl. 57, fig. 187. 

4. Monacanthus signifer, SToRER. 

Body elongated. Of a reddish-brown color, with greenish reflections. ‘The second dorsal 

ray very much elongated. The whole surface minutely granulated, with the exception of 

the fleshy portion of the tail and a very small space anterior to it, which are studded with 

stiff sete looking and feeling like the teeth of a card; the points of these sete incline for- 

wards. 

D. 1,32. P.13to16. A. 32or33. C.10or13. Length, 5 to 7 inches. 

Massachusetts, Srorrr. New York, Dexay. 

Monacanthus setifer, DEKay’s Report, p. 337, pl. 59, fig. 194. 

I supposed, previous to the appearance of Dr. Dekay’s Report, this species to be Mitch- 

ill’s M. broccus, and thus I called it in the ‘* Proceedings of the Boston Society of Natural 

History,” p. 84 (Sept. 1842), Dr. Dekay’s specific name has been previously applied to 

another species of the genus by Bennett (Proceed. Zo]. Soc. of London, Pt.1., p. 112, 

1830). 

GENUS III. ALUTERES, Cuv. 

An elongated body, covered with small and scarcely visible granules ; a sin- 

gle spine in the first dorsal ; the chief character is in the pelvis, which is com- 

pletely hidden under the skin, and is without that spinous projection observed 

in the other Balistes. 

1. Aluteres monoceros, Lin. 

Elongated. Olive-brown, with many irregularly distributed bluish lines, between which 

are sprinkled numerous black dots. 

D. 1,46. P.14. A. 50. C.12. Length, 3 feet. 

Bahama Islands, Carrssy. 

Unicornis piscis Bahamensis, Bahama Unicorn-fish, Catespy’s Hist. Carol., 11, p. 12% 

Balistes monoceros, Turton’s Linnzus, 1. p. 898. 

<6 ui Unicorn File-fish, SHaw’s Gen. Zodl., v. p. 399, pl. 168. 

Aluteres monoceros, GrirritH’s Cov., x. p. 575. 

2. Aluteres cuspicauda, Mrrcuinu. 

Elongated; yellowish brown, mottled by a darker brown. Tail lancet-shaped, nearly half 

the length of the body. 

D.1, 38. P.13. A.42. C.12. Length, 8 inches. 

Massachusetts, Storer. New York, Mrrcuiii, Dexay. 

Balistes cuspicauda, Sharp-tailed File-fish, Mrrcurz, Amer. Month. Mag., 1. p, 326. 

Aluteres monoceros, Unicorn File-fish (SHaw), SrorEr’s Report, p. 175. 
Aluteres cuspicauda, Long-tailed Unicorn-fish, Dexay’s Report, p. 338, pl. 59, fig, 192 
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3. Aluteres angusticauda, Mireniiy. 

Shades of brown over entire surface. Gibbous before the eyes; belly prominent and 

flabby ; snout projecting; mouth small. Tail isthmus-shaped, narrow immediately behind 

the anal and dorsal fins, and wider tewards the origin of the caudal fin. 

Dil(?). “Ps @)= Viel) eeAci@) cai) lengthen?) 

Balistes angusticauda, Narrow-tailed File-fish, Mrrcumz, Amer. Month. Mag., 1. p. 327. 
Aluteres angusticauda, Narrow-tailed File-fish, DExay’s Report, p. 339. 

FAMILY XXXI. OSTRACIONIDZ. 

Body triangular or four-sided, enveloped in a hard, bony case, composed 

of numerous plates, soldered together in such a manner that only the mouth 

and fins are movable. No ventral fins ; a single dorsal. 

GENUS I. LACTOPHRYS, Dexay. 

Body triangular ; with strong spines directed backwards before the anal fin. 

Orbits usually spinous.* 

1, Lactophrys sex-cornutus, MrrcHiLu. 

With six spines; two in front of the eyes, two on the sides of the abdomen, and two at 

the extremity of their bony corselet, one above and one below the tail. Skin somewhat 

clouded or streaked lengthwise. Beneath white. 

D.(?). P. (2). A. (2). C.(?). Length, 7 inches. 

Gulf of Mexico, Mircurtu. 

Ostracion sex-cornutus, Six-horned Trunk-fish, Mircumi, Amer. Month. Mag., 11. p. 328. 

Lactophrys sex-cornutus, Six-horned Trunk-fish, Dexay’s Report, p. 343. 

2. Lactophrys Yalei, Storer. 

Back convex ; no spines upon the orbits; two abdominal spines. Of a uniform light, lurid 

color above ; back of dorsal fin darker-colored ; body beneath much lighter. 

D.10. P.12. A.10. C.10. Length, 14 inches. 

Massachusetts, STorER. 

Ostracion Yalei, Srorer, Bost. Journ. Nat. Hist., 1. p. 353, pl. 8. 
it «© Yale’s Trunk-fish, SrorER’s Report, p. 176. 

Lactophrys Yalei, Yale’s Trunk-fish, Dexay’s Report, p. 342. 

* Although I have not seen the necessity of this genus, I am not disposed to reject it on that 

account only. 
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3. Lactophrys camelinus, Dexay. 

Back elevated into aspine. Tight spines along the sides, over the orbits and tail. Ashen- 

gray, with irregular black blotches on the dorsal hump and the sides. Abdomen soiled yel- 

lowish-white. 

D.9. P.10. A.10. C.6. Length, 34 inches. 

New York, Dexay. 

Lactophrys camelinus, Dromedary Trunk-fish, Dsxkay’s Report, p. 341, pl. 58, fig. 190. 

CLASS II. CARTILAGINOUS FISHES. 

Skeleton cartilaginous. Cranium divided by indistinct sutures. Gills gener- 

ally fixed ; the membrane without rayss Maxillary and intermaxillary bones 

either wanting or rudimentary, the palatines or vomer alone supplying their 

place. 

ORDER I. ELEUTHEROPOMI. 

Gills pectinated, free, as in ordinary fishes, with one large external aper- 

ture on each side, furnished with a strong opercle ; without rays. Upper jaw 

formed by the palatine bone, firmly united to the maxillary ; intermaxillary ru- 

dimentary. 

FAMILY XXXII. STURIONIDE. 

The genera of this family approach to ordinary fishes, by their gills being 

attached only at one extremity. They have but one branchial aperture, 

which is very open ; they have but one operculum, and are without rays to 

the membrane of the gills. 

GENUS I. ACIPENSER, Lin. 

Body elongated and angular, defended by indurated plates and spines, ar- 

ranged in longitudinal rows ; snout pointed, conical; mouth placed on the 

under side of the head, tubular, and without teeth. 

1. Acipenser oxyrinchus, Mrrceuiu. 

Body pentagonal. Of a grayish-brown color above ; inferior portion of sides silvery ; be- 
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neath white. Snout elongated, rounded at tip, covered with bony shields. Dorsal series of 

plates, ten to twelve ; lateral series, twenty-eight; abdominal series, eight plates. 

88s IP 328 Wie 2d AROS eee 125. Length, 3 to 7 feet. 

Massachusetts, Storer. Connecticut, Ayres, Linsney. New York, Mircuin, Dexay. 

Acipenser oxyrinchus, Sharp-nosed Sturgeon, Mireum1, Trans, Lit. and Phil. Soc. of N. Y., 1. p. 462. 

5G Ms Lesvevur, Trans. Amer. Phil. Soc. (New Series), 1. p. 394. 
RS Ee Sharp-nosed Sturgeon, Storer’s Report, p. 173. 
aH ue ae -\ Dexay’s Report, p. 346, pl. 58, fig. 189. 

cu wu Ayres, Fishes of Brookhaven, L.I., Bost. Journ. Nat. Hist., rv. p. 287. 

SF ui Sharp-nosed Sturgeon, Linstey’s Fishes of Conn,, Amer. Journ, Sc., xivuit., No. 1. 

2. Acipenser rubicundus, Lesurur. 

Body convex at origin of dorsal plates. Forehead broad and flat between the eyes. Head 

and body olive-brown above, white beneath. Fins reddish. Younger specimens maculated 

on the body and sides. Dorsal plates, from nine to fifteen; lateral plates, thirty-five to 

thirty-nine ; abdominal plates, nine. 

D. 40 to 42. P.50. V.28. A. 22. C.(?). Length, 4 feet. 

Lakes Ontario, Erie, Huron, Michigan, Lesurur. Lake Erie, Ohio River, Krrtianp. 

Acipenser rubicundus, Lesvevr, Trans. Amer. Phil. Soc. (New Series), 1. p. 388, pl. 12. 

Acipenser maculosus, Lesveur, Trans. Amer. Phil. Soc. (New Series), 1. p. 393. 

Acipenser Ohiensis, Rar., Ichth. Ohien., p. 81. 
Acipenser scrotinus, Rar., Ichth. Ohien., p. 80. 
Acipenser macrostomus, Rar., Ichth. Ohien., p. 81. 

Acipenser rubicundus, Ruddy Sturgeon, Ricu., Fauna Boreal. Americ., m1. p. 254, 

Be as Kirttanp’s Report, p. 196. 

Acipenser maculosus, Kirrianp’s Report, p. 196. 
Acipenser Ohiensis, Kirtranp’s Report, p. 196. 

Acipenser nudus, Krrtitanp’s Manuscript. 

Acipenser rubicundus, Lake Sturgeon, DEKay’s Report, p. 344, pl. 58, fig. 191. 

Acipenser maculosus, Lake Sturgeon, Dexay’s Report, p. 347. 

zs ui au af Kirtan, Bost. Journ. Nat. Hist., 1v. p. 303, pl. 14, fig. 1. 

3. Acipenser brevirostris, Lesueur. 

Head large and convex. Snout short and blunt. Dusky above, with faint traces of oblique 

bands ; beneath white. Dorsal series of tubercles, nine to twelve ; lateral series, twenty- 

three to twenty-nine. 

D. (2). P- (2). V-(?). A. (?). C.(?). Length, 2 to 5 feet. 

New York, Mircuitt, Dexay. 

Acipenser sturio, Round-nosed Sturgeon, Mrrcnit, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 461. 
Acipenser brevirostrum, Lesurur, Trans. Amer. Phil. Soc. (New Series), 1. p. 590. 
Acipenser brevirostris, Short-nosed Sturgeon, Dexay’s Report, p. 3465. 

4. Acipenser transmontanus, Ricu. 

Top of the head slightly convex, both longitudinally and transversely, with a shallow de- 

pression extending from between the orbits backwards on the mesial line ; the profile shelves 

off suddenly before the nostrils into the greatly depressed snout, which, when seen from 
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above, is semilanceolate ; its breadth at the nostrils being equal to its length anterior to these 

openings ; in profile, the snout appears thin and horizontal, but its flexible point is readily 

turned up a little. Body and top of head of a hue intermediate between yellowish and blu- 

ish, partially iridescent ; shields ash-gray, giving a spotted appearance to the back. Sides 

silver-white, with faint vertical bluish-gray bands; belly white. Dorsal row of plates, fif- 

teen. Lateral plates, forty-two to forty-seven. 

D. 52. P.43. V.34. A. 33. C. 27-86. Length, 11 feet. Weight, 600 pounds. 

Columbia River, RrcHarpson. 

Acipenser transmontanus, Columbia River Sturgeon, Ricw., Fauna Boreal. Americ., 111. p. 278, pl. 97. 
se w Dexay’s Report, p. 347, 

5. Acipenser Rupertianus, Ricu. 

Snout slender, but not aeites its sides are flattened and have a vertical height equal to 

half the transverse breadth. Dorsal plates, fourteen in number ; lateral shields, thirty-five in 

number ; abdominal shields, nine or ten, smooth, and indented rather than spined at tip. 

D.40. P.40. V.30. A. 25. C. 28-84. Length, 26 inches. 

Northern Regions, RrcHarpson. 

eSOMEDSE PET Rupert Land-Sturgeon, Ricw., Fauna Boreal. Americ., 11. p. 311. 
Dexay’s Report, p. 347. 

6. Acipenser platorynchus, Rar. 

Head one fifth its total length ; slightly convex above, entirely flat beneath. Head and 

body above brownish, beneath pure white. Dorsal plates, fifteen; lateral plates, forty ; 

abdominal plates, eleven. 

D. 25. P.45. V.20. A.14. C.18-60—78. Length, 1 to 2 feet. 

Ohio River, Kirrianp. 

ADIRDEEDS platorynchus, Shovel-fish Sturgeon, Spade-fish, Shovel-head, Flat-head, Rar., Ichth. Ohien., p. 80. 
i Shovel-nose Sturgeon, KirtLanp’s Report, p, 196. 

be SF es os Kirrianp, Bost. Journ. Nat. Hist., v. p. 25, pl. 8, fig. 1. 

GENUS II. POLYODON, Lacep, 

Snout enormously prolonged, with a dilated middle, resembling a leaf. 

Their general form, and the position of the gills, similar to those of the Stur- 

geon ; but their gills are still more open, and their operculum is prolonged 

into a membranous point, which is extended as far as the middle of the body. 

Their mouth is very much cleft, and furnished with many small teeth. The 

upper jaw is formed by the union of the two palatines to the maxillaries. 

1. Polyodon folium, Lacer. 

Body subcylindric, flattened laterally. Head gibbous at its union with the body. The 

75 
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head, including the operculum and snout, is longer than one half the total length of the fish, 

and the snout exceeds the united length of the head and operculum. Above, of a beautiful 

steel-blue ; throat and abdomen white, and the gill-covers maculated by stellate impressions. 

Caudal fin bilobed ; the lower lobe shorter, broader, and less oblique than the upper, which 

is serrated on its superior edge. 

D. (?). P.(?). V. (2). A. (?). C. (?). Length, 1 to 5 feet. 

Ohio River and its tributaries, Hinpreru, Curmens, Kirruanp. 

Polyodon feuille (Lacepepe), Grirritn’s Cov., x. p. 591. 

Spatularia reticulata, Reticulated Spatularia, SHaw’s Gen. Zo@l., v. p. 362, pl. 156. 

Polyodon folium, Western Spade-fish, Rar., Ichth, Ohien., p. 82. 
ww a Witson, Encyclop. Brit., Art. Ichth. (7th edit), p. 230. 

ce 2 Spoon-bill Sturgeon, Paddle-fish, Mircuitt, Hitpreta, CLEMENS, Silliman’s Journal, x11. 

p- 201, plate. 

Ke a Kirtianp, Bost. Journ. Nat. Hist., 1v. p. 21, pl. 2, fig. 1. c iT 

GENUS III. PLATIROSTRA, Lesvevr. 

Jaws, tongue, and throat destitute of teeth. Snout flattened, elongated, 

and spatuliform. Fins and body closely resembling those of the Sturgeon, 

but without plates. The tail only is covered on each side by small bony 

plates, as in that genus. 

1. Platirostra edentula, Lesurur. 

Snout not so long as one third of the body, dilated and rounded at the end. ‘The skin sup- 

porting the gill-covers expanding and attenuating to a point posteriorly almost to the end of 

the pectoral fin. Tail large, notched with pointed lobes. . Livid brown above, with small 

blackish spots upon the head; beneath white, with a few spots, 

D. 58. P.26. V.40to50. A.56. C.15. Length, 4 to 5 feet. 

Ohio River, Lesurur, Kirruanp. Mississippi River, Kirtianp. 

Platirostra edentula, Lesvrur, Journ. Acad. Nat. Sc., 1. p. 223. 
«“ “ OY Say’s Append. Long’s Expedition. 

Us ae se Kirtianp’s Report, p. 197. 
cs uo M6 Dexay’s Report, p. 347. 

Be ce Toothless Spoon-bill, Kirttanp, Bost. Journ. Nat. Hist., v. p. 22, pl. 7, fig. 2. 

ORDER II. PLAGIOSTOMI. 

Gills fixed by their external edges, with five small external openings on each 

side. No opercle. Jaws represented by the palatine and postmandibulary 

bones, which alone are armed with teeth. Pectorals and ventrals always 

present ; the latter (in the male) furnished on their internal margins with long 

appendages. 
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FAMILY XXXIII. SQUALID. 

Body elongated, cylindrical. Tail thick and muscular. Eyes lateral. 

Branchial openings on each side, never underneath. 

GENUS I. CARCHARIAS, Cvuv. 

One anal and two dorsal fins, the first dorsal placed over the space between 

the pectoral and abdominal fins. Jaws and head depressed. Teeth flat, 

pointed, and cutting ; serrated in the upper jaw, sometimes in both jaws. 

No temporal orifices in adults, but rudiments may be observed in the fcetus of 

some of the species. 

1. Carcharias ceruleus, Mircniiti. 

Small, body cylindrical. Teeth in several series, small, triangular, serrated. Pectorals 

broad; anal deeply notched. Slate-blue above ; beneath whitish. 

D.(@). B.(@). Ve.(2)., A.i@). ©. @). dength, 2 to 6 feet. 

New York, Mircuriiz, Dexay. 

Carcharias ceruleus, Small Blue Shark, Mireur, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 487. 
KE Gs ee ay oS Dexay’s Report, p. 349, pl. 61, fig. 200. 

2. Carcharias obscurus, Lesurur. 

Head flat and broad. Snout rounded. A single row of triangular, serrate teeth in the 

upper jaw ; two rows of similarly formed, but smaller, teeth in the lower jaw. Pectorals 

long, narrow, and falciform; ventrals subquadrangular, with no pointed process behind. 

Dark brown above, rather lighter than the Lamna punctata ; beneath of a dirty white. 

D.(?). P.(?). V.(@). A.(@)- €.(2). Length, 9 to 10 feet. 
Massachusetts, Srorer. 

Carcharias obscurus, BEES SHER Lesveor, Journ. Acad. Nat. Sc., 1. p. 223, pl. 9. 
Ui sé Srorer’s Report, p. 184. 
Ui « a Ke Srorer, Bost. Journ. Nat. Hist., 1. pp. 583, 558. 

fe tu ge “«  Dexay’s Report, p. 350, pl. 61, fig. 201. 

3. Carcharias littoralis, Mircninu. 

Body short, thick, wider towards abdomen. Fins large, not prolonged backwards. The 

second dorsal before the anal. Snout acute. Reddish ash-gray above, white beneath. 

D. (?). P.(?). V.(?). A.(?). ©. (2). Length, 3 to 8 feet. 

New York, Mrrcuiux, Lesueur, Decay, 

SEES littoralis, Ground Shark, Mrrcuirz, Amer. Month. Mag., 11. p. 328. 
Ui Ash-colored Shark, LEsvzvr, Journ. Acad. Nat. Sc., 1. p, 224, 

Carcharias littoralis, Ground Shark, Dexay’s Report, p. 301, 
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4. Carcharias griseus, AYREs. 

Above of a light bluish-gray color, sides lighter, beneath white. Back convex in front of 

the first dorsal fin. Numerous long, pointed teeth in jaws, in some instances with a 

small projection on each side near the base; edges of teeth smooth. Pectorals large ; sec- 

ond dorsal arises just posterior to the origin of the anal fin. 

D.(?). P.(?). V.(@). A. (?). C. (2). Length, 3 to 7 feet. 

Brookhaven, Long Island, Ayres. 

Carcharias griseus, Ayres, Bost. Journ. Nat. Hist., rv. p. 293,-pl. 12, fig. 4. 

GENUS II. LAMNA, Cov. 

Muzzle pyramidal, under the base of which are the nostrils. Branchial ap- 

ertures all in front of the pectorals. 

1. Lamna punctata, Mrrcenry. 

Body cylindrical, fusiform. Above greenish, becoming of a slate-color after death ; light- 

er upon the sides ; white beneath. Snout blunt. Nach jaw is furnished with three rows of 

small, sharp, triangular teeth, smooth at their edges; the first two rows are straight; the 

back row recurved; the three teeth on each side of the middle of the lower jaw the largest. 

Anal fin opposite to the second dorsal. Caudal keeled on its sides; the upper lobe of the 

caudal considerably larger than the lower lobe. Head and sides of body punctured by series 

of mucous pores. 

D. (?). P.@). V:(). A. (2). ©.(?). Length, 3 to 10 feet. 

Massachusetts, Srorer. New York, Mitcuity, Dexay. 

Squalus punctatus, Green-backed Shark, Mircartx, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 483. 
Lamna punctata, Mackerel Shark, Strorer’s Report, p. 185, pl. 3, fig. 2. 

od oY sf ce Srorer, Bost. Journ. Nat. Hist., 1. 534. 
Mackerel Porbeagle, Dexay’s Report, p. 352, pl. 63, figs. 206, 207. « te 

2. Lamna terre-nove, Rieu. 

Body more elongated and cylindrical than in the L. punctata.. Upper caudal lobe much 

elongated, and furnished with an accessory lobe at the tip. Teeth triangular, serrated. No 

caudal carina. Snout pointed, thin, and broad. Uniform dusky brown above, tinged with 

bluish ; white beneath. 

Dy Bee Vea): eset). ©. c). ensth; 7 test: 

Newfoundland, Rricuarpson. Rhode Island, Dexay. 

Squalus (Carcharias) terre-nove, Newfoundland Shark, Ricu., Fauna Boreal, Americ., #11, p. 289. 

. Lamna caudata, Long-tailed Porbeagle, Dexay’s Report, p, 354, pl. 62, fig. 205, 
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GENUS III. ALOPIAS, Bonar. 

Head, dorsal and anal fins, and spiracles, as in the genus Lamna; upper 

lobe of the tail very long, with a depression at the base. Teeth triangular, 

flat, with smooth cutting edges in both jaws, curving outwards .on each side 

from the centre. Branchial openings small, the last over the pectoral fins. 

1. Alopias vulpes, GmEx. 

Body fusiform. The upper lobe of the tail nearly as long as the body. Teeth trian- 

gular, pointed, smooth upon their edges. A dark bluish lead-color above ; beneath white, 

with light bluish blotches upon the outer edges of the abdomen. 

D. (2). P.@). V.@)- Ast)! €:(@. Length, 12 to15 feet. 

Massachusetts, Srorer. New York, Mircuiuy, Decay. 

Squalus vulpes, Gwet., Lry., Syst. Nat., 1. pt. 3, p. 1496. 

Long-tailed Shark, Pennant’s Brit. Zool., mr. p. 110, pl. 14. 

Squalus vulpes, Fox-Shark, Suaw’s Gen. Zodl., v. p. 333, 

Thresher, Mrrcuizt, Medical Repository, vit. p. 77. 
Squalus vulpes, Thresher or Long-tailed Shark, Mrrcuitt, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 482. 

Carcharias vulpes, Fox-Shark or Thresher, GrirrirH’s Cuy., x. p. 599. 

Squalus vulpes, Sea-Fox or Thresher, Jenyns’s Brit. Vert., p. 498. 

Carcharias yulpes, Fox-Shark or Thresher, StoreR’s Report, p. 182. 

Alopias vulpes, Sea-Fox, Thresher, Sea-Ape, YARRELL’s Brit. Fishes (2d edit.), 1. p. 523, fig. 

Carcharias vulpes, Thresher or Fox-Shark, Linstrey’s Cat. Fishes of Connecticut, 
fe bs Thresher Shark, DExay’s Report, p. 348, pl. 61, fig. 199. 

GENUS IV. MUSTELUS, Cuv. 

Teeth blunt, forming a closely compacted pavement in each jaw ; with tem- 

poral orifices. First dorsal in advance of the ventrals. Lower lobe of the 

caudal short. No spines. 

1. Mustelus canis, Mrrcnitt. 

Body cylindrical, tapering, elongated. Back and sides of a uniform slate-color ; abdo- 

men a dusky white. Body rough, when the finger is passed towards the head. Head flat 

between the eyes. 

D. (2). P. (?). V.(@). A. (2). ©. (2). Length, 2 to 4 feet. 

Massachusetts, Srorer. New York, Mircuinn, Decay. 

Called ‘* Dog-fish Shark,’’ by the fishermen of Massachusetts Bay. 

Squalus canis, Dog-fish, Mircninz, Trans. Lit. and Phil. Soc. of N. Y., 1. 486, pl. 64, fig. 209. 
Mustelus canis, American Hound-fish, DEKay’s Report, p. 355, pl. 64, fig. 209. 

GENUS V. SELACHUS, Cvv. 
Two dorsal fins, the first placed but little behind the line of the pectorals, 
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the second over the interval between the ventral and anal fins. The skin 

rough. Snout short and blunt. ‘Temporal orifices very small. Teeth very 

small, numerous, conical, edges smooth, no lateral denticles. Branchial open- 

ings large, nearly encircling the neck. 

1. Selachus maximus, Lin. 

Body cylindrical, fusiform. Above of a dark slate-color, lighter beneath. Snout blunt. 

Eyes very small. Jaws furnished with a great number of small, conical, recurved teeth. In 

a specimen I examined a few years since, fourteen hundred teeth were counted in the lower 

jaw. A carina on each side of tail. 

D.(2).. BP. @). V-u@): “As(?). .C.@): DLength, 30) feet. 

Greenland, Fasricius. Massachusetts, Storer. New York, Mitcnitt, Dexay. New 

Jersey, Lesurvr. 

Squalus maximus, Lin., Syst. Nat., 1. p. 400, 
Us ua Basking Shark, Pennant’s Brit. Zool., m1. p. 134, pl. 16. 

pe cb Suaw’s Gen. Zodl., v. p. 327, pl. 149. 

Fasricivs, Fauna Groenlandica, p. 130. 
we ct Basking Shark, Jenyns’s Brit. Vert., p. 503, sp. 193, 

Squalus peregrinus, BLarnvitLE, Ann. du Mus., xvut., pl. 6, fig. 1. 

Squalus maximus, Basking Shark, Mircuitt, Trans, Lit. and Phil. Soc. of N. Y., 1. p. 486. 
Squalus elephas, Lesurur, Journ, Acad. Nat, Sc., mm. p. 343, pl. 

Squalus (Selache) maximus (Cuv.), Basking Shark, Rica., Fauna Boreal. Americ., m1. p. 291. 

Selachus maximus, Basking Shark, Sun-fish, Sail-fish, Yarrenx’s Brit. Fishes (2d edit.), u. p. 518, fig. 

RE Ks ae “© GrirFitn’s Cov., x. p. 603. 

Squalus elephas (LesvEuR), Storer’s Report, p. 407. 

Selachus maximus, Basking Shark, Dexay’s Report, p. 357, pl. 63, fig. 208. 

GENUS VI. ACANTHIAS, Risso. 

Two dorsal fins, with a spine before each ; first dorsal behind the line of the 

pectorals ; the second dorsal over the space between the ventral and caudal 

fins ; no anal fin. Skin rough in one direction ; the scales heart-shaped, with 

a central spine directed backwards. Temporal spiracles large. Several rows 

of teeth in both jaws, cutting and sharp, the points directed outwards and 

backwards. 
1. Acanthias Americanus, SToRER. 

All the upper part of the body is of a slate color, which is deeper upon the head and 

lighter below the lateral line ; beneath white. A row of circular white spots are situated 

just under the anterior portion of the lateral line, and a few similar spots are irregularly dis- 

tributed upon the back. The first dorsal fin commences posterior to the anterior third of the 

body; the second dorsal is nearer to the first dorsal fin than it is to the extremity of the tail. 

Upper lobe of the caudal broad, and as long again as the lower portion. 
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Ds (ay Ba (2) Ven(2) 22 Cues Length, 1 to 3 feet. 
Northerly, beyond the coast of Labrador, Dexay. Massachusetts, Storer. Connecti- 

eut, Ayres. New York, Dexay. 

Spinax acanthias, Picked Dog-fish, Storrr’s Report, p. 187. 
K sf (?), Spinous Dog-fish, Dexay’s Report, p. 359, pl. 64, fig. 187. 
BS ne Dog-fish, Ayres, Bost. Journ. Nat. Hist., rv. p. 289. 

GENUS VII. SCYMNUS, Cuv. 

All the fins small ; two dorsal fins, the first but little before, and the second 
but little behind, the line of the ventrals ; no anal fin. Skin rough. ‘T’em- 
poral orifices or spiracles large, placed rather high up on the head, above as 
well as behind the eyes. Teeth in the lower jaw crooked at the point, equi- 
lateral at the base ; in the upper jaw, lancet-shaped, but little curved ; the 
points in both jaws diverging from the centre. Gill-openings small. 

1. Scymnus brevipinna, Lesurur. 

Body elongated, very narrow at base of tail. Lateral line black, undulating at the 
head, and marked in its whole length with small transverse lines. Tail wide, emarginate. 

D. (?). P.(?). V.(2). C.(?). Length, 6 feet 5 inches. 

Massachusetts, Lesurur. 

Somniosus brevipinna, Nurse or Sleeper, Lesveur, Journ, Acad. Nat. Sc., 1. p. 222, pl. 
u. us fe Srorer’s Report, p. 189. 

Scymnus brevipinna, Nurse, DEKAy’s Report, p. 361, pl. 61, fig. 202. 

Lesueur does not refer to the ¢eeth, in his account of this species, and hence it is impossible 
to fix with certainty its generic locality. His general description, however, leads us to sup- 
pose that it is probably a Scymnus, and we therefore follow the opinion of Dekay, and place 
it in that genus, in preference to leaving it in Lesueur’s “ illy-constructed genus Somnio- 
sus,’’ as is well remarked by Dekay. 

GENUS VIII. ZYGAINA, Cvv. 

Head depressed, more or less truncated in front ; the sides extend horizon- 
tally to a considerable length, with the eyes at the external lateral extremity. 
Teeth of the same shape in the upper and lower jaw, namely, the points di- 
rected towards the corner of the mouth, with a smooth edge when young, but 
distinctly serrated in adult specimens. Branchial openings, five. Two dor- 
sal fins ; the first in a line close behind the pectorals ; the second over the 
anal fin. 
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1. Zygena malleus, Vat. 

Body cylindrical, elongated. Head one third as long as broad. Grayish brown above, 

whitish beneath. Second dorsal arises slightly in front of the anal fin. Branchial openings 

all before the base of the pectorals. 

D. (?). P.(?). V-(@). A-(@). C.(?). Length, 2 to 12 feet. 

Massachusetts, Storer. New York, Mircuimt, Dexay. Caribbean Sea, Bancrorr. 

‘*From Nantucket to Brazil,”? Dexay. 

Squalus zygena, Lin., Syst. Nat., 1. p. 399. 

G 3 Hammer-headed Shark, Suaw’s Gen. Zodl., v. p. 354, pl. 154. 

at fe 3 Ks Mirerytt, Trans. Lit. and Phil. Soc. of N. ¥., 1. p. 482. 

Zygena malleus, Hammer-head, Var., Mémoires du Muséum d’Hist. Nat., 1x. p. 422, pl. 11, fig. 1. 
A “5 & Jenyns’s Brit. Vert., p. 507, sp, 196. 

Gs WN uh YarreEwu’s Brit. Fishes (2d edit.), 1m. p. 504, fig. 

rt § aS Storer, Supplement to Report, Bost. Journ. Nat. Hist., rv. p. 185. 

Sf M2 MG Dexay’s Report, p. 362, pl. 62, fig. 204. 

GENUS IX. SQUATINA, Dumenrit. 

Body very much depressed ; head flat, rounded anteriorly ; both eyes on 

the upper surface ; temporal orifices large, behind the eyes ; mouth at the end 

of the snout ; pectoral fins large, attached anteriorly to the head, the posterior 

edge free ; two dorsal fins, both behind the ventrals ; no anal fin. 

1. Squatina Dumerili, Lesvevr. 

Head bordered on each side by a white membrane ; head and fins a bluish ash-gray, with 

reddish tints upon the head and margin of the fins ; abdomen, throat, and pectoral and anal 

fins, marked by large red spots ; nostrils with a broad, ciliated skin on each side, as in the 

Barbel. Teeth lanceolate, rather gibbous in front; there are six or seven distinct rows, hav- 

ing each five teeth. 

D.(@). P.@). V.@). C.@). Length, 3 to 4 feet. 

Dekay supposes Lesueur’s specinen was from Florida, and thinks it is found on the coast 

of New York. 

Squatina Dumeril, Lesvevur, Journ. Acad. Nat. Sc., 1. p. 225, pl. 10. 

Squatina Dumerili, American Angel-fish, Dexay’s Report, p. 363, pl. 62, fig. 203. 

GENUS X. PRISTIS, Latrnam. 

They unite to the elongated form of the Squali, in general, a body flat in 

front, and gills pierced beneath, as in the rays. But their proper character 

consists in a very long, depressed muzzle, in the form of the blade of a sword ; 

armed on each side with strong osseous spines, pointed and trenchant, and 
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implanted like teeth. The true teeth in the jaws are small and rounded, as in 

Mustelus. 

1. Pristis antiquorum, Lara. 

Dusky above ; pale gray beneath. Elongated beak, with twenty-four teeth on each side. 

Skin fine shagreen. 

D. (?). P.(?). V.(?). A-(?). ©. (?). Length, 12 to 15 feet. 

New York, Scuorrrr. 

Squalus pristis, Lin., Syst. Nat. 
(2 “ Pennanr’s Arct. Zovl., Supplement, p. 105. 
Ge «  Fasricius, Fauna Groenlandica, p. 130. 

W *€  Saw-snouted Shark, SHaw’s Gen, Zodl., v. p. 357. 

Pez de Espada (2), Parra, p. 75, pl. 33. 

Pristis antiquorum, Saw-fish, GrurritH’s Cuv., x. p. 408. 

* Us Common Saw-fish, DEexay’s Report, p. 365. 

Besides the Squalide above referred to, Mitchill, in his paper on the “‘ Fishes of New York,” 

very concisely speaks of a species which he calls ‘* Squalus Americanus, — short, with ob- 

long, sharp teeth, each of which has a little one each side at its base.” He remarks, that 

‘‘both jaws have five rows of teeth in front, nearly an inch long, and not jagged at the 

sides.’’ Subsequently, he considered it a new species, and in his Supplement, published, in 

1818, in the ‘‘ American Monthly Magazine,’’ p. 328, has called it Squalus macrodus, or 

Long-toothed Shark. What this species is must be determined by further research. Ina 

supplement to my ‘‘ Report on the Fishes of Massachusetts,” published in the ‘* Boston 

Journal of Natural History,” Vol. IV., p. 188, I spoke as follows of a fragment of a Shark’s 

jaw, which either belonged to this or an undescribed species. - ‘‘ The portion of the jaw-be- 

fore me is six inches in length, and two inches wide at its tip. From the tip of the jaw to 

the posterior angle on each side are situated seven teeth ; the two on each side of the chin 

are longer, narrower, and straighter than those exterior to them. Dr. Prescott observed, in 

his letter to me, that when taken ‘it exhibited three, and in some places four, rows of long, 

narrow teeth.’ Now that the soft parts are removed, the two teeth next the chin are 

seen continued back into the mouth seven rows deep; in the first row, the two exterior teeth 

are shorter than the third within them; this third tooth, with the two still within it, are 

about the same size ; the outer tooth of the second row is of the same height as the third of 

the first row, and in this row they pass backwards, decreasing as in the firstrow. The teeth 

of the other five rows differ very much from those spoken of, in their form ; they are shorter, 

wider, and less stout, curving towards the angle of the jaw; those of the sixth and sey- 

enth rows being shorter than those of the previous three rows.”’ 

76 
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FAMILY XXXIV. RAIIDE. 

Body very much flattened out, resembling a disk. Pectorals very large, 

uniting in front with the snout, and extending backwards to near the base of 

the ventrals. ‘Tail more or less long and slender. Mouth, nostrils, and 

branchial openings beneath. Eyes and temporal orifices above. Dorsals 

(when present) almost always on the tail. 

GENUS I. RAIA, Lin. 
Disk rhomboidal. Tail slender; with two small dorsals near the tip, and 

sometimes the vestige of a caudal fin. Teeth slender, close set, arranged in 

quincunx. 

1. Raia diaphanes, Mircuitt. 

Body rhomboidal. Of a light brown color, thickly sprinkled, over its entire surface, with 

more or less circular black spots or blotches. Sides, anterior to pectorals, concave. Snout 

slightly projecting. ‘The space between the anterior orbitar ridges and the snout is diapha- 

nous. In the male, two rows of prominent sharp spines, pointed inwards, about a dozen in 

each row, towards the outer portion of the pectorals. wo rows of spines on each side of 

the tail above; between the two central rows a naked groove. 

Length, 2 to 3 feet. 

Massachusetts, Srorrr. Connecticut, Linsuey. New York, Mircuitt, Dexay. 

Raia diaphanes, Clear-nosed Ray, Mircuite, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 478. 
“« « “ “  Dexay’s Report, p. 366, pl. 77, fiz. 218. 
RE “ ze “  Linstey’s Cat. of Fishes of Connecticut. 

2. Raia ocellata, Mrrcuiu. 

Body rhomboidal, depressed, with the anterior margin of the pectorals slightly sinuous ; 

the posterior margin undulated, rounded behind, and much attenuated at its junction with 

the body. Patches of spines on the nose, over the eyes, and near the centre of the pecto- 

rals. A series of minute spines upon the dorsum, and on each side of the tail. Snout prom- 

inent. Chocolate-brown above, with numerous ocellated dusky or black spots, which are 

sometimes confluent, surrounded by lighter margins ; beneath dusky white, with light brown 

in the centre, and faint pink on the edges. 

Length, 2 to 3 feet. 

Connecticut, Linsney. New York, Mrrcniux, Dexay. 

Raia ocellata, Ocellated Ray, Mircuitt, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 477. 
a o Spotted Ray, Dexay’s Report, p. 369, pl. 65, fig. 212. 

Ocellated Ray, Linstey’s Cat. of Fishes of Connecticut. “ “ 

Dekay considers this and Lesueur’s R. Chantenay synonymous. But the coloring of the 
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two species is very different. Lesueur, also, in his account of his R. Chantenay, speaks of 

the fail being ‘‘ terminated by three rounded fins,”’ and his figure exhibits them. Dekay, in 

his account of the above (ocellata), describes only ‘‘ two small dorsals on the tail, near its 

extremity.” 
3. Raia erinacea, Mrrcuitt. 

Form rounded; diaphanous. Pale brown, with dark-brown spots. ‘Two dorsal fins, with 

the vestige of a third. Two series of prickles on the tail; a patch of about twenty erectile 

spines on the pectorals. Prickles upon the cheeks. Snout pointed. 

Length, 17 inches. 

New Jersey, Mircuiut. 

Raia erinaceus, Hedge-hog Ray, Mircuin, Amer. Journ. Sc., 1x. p. 290, pl. 6. 

ce 0 AC «© Dexay’s Report, p. 372, pl. 78, fig. 246. 

4. Raia levis, Mircuitu. 

Body rhomboidal. Small spines on the orbits, and anterior margins of the pectoral fins ; 

the rest of the body smooth. Three rows of spines on the tail. Snout blunted. In the 

male, the under surface of the snout and exterior to the nostrils to the angle of the jaws, 

roughened by innumerable minute tubercles. Male of a uniform light-brown color. Female 

with blackish ocelli. 

Length, 2 to 5 feet. 

Massachusetts, Srorer. Connecticut, Linstey. New York, Mircuinz, Dexay. 

Raia levis, Smooth-backed Skate, Mircnitt, Amer. Month, Mag., 1. p. 327. 

Raia batis, Skate, Srorer’s Report, p. 193. 

Raia levis, Smooth Skate, Dexkay’s Report, p. 370. 

Raia batis, Skate, Linstey’s Cat. of Fishes of Connecticut. 

When my Report was written, the supplement of Dr. Mitchill to his ‘‘ Fishes of New 

York,’’ contained in the ‘‘ American Monthly Magazine and Critical Review,’’ was unknown 

tome. Dr. Dekay is probably correct in supposing my Skate to be the R. levis of Mitchill, 

and I cheerfully acknowledge it above. 

5. Raia Desmarestia, Lesurur. 

Body subrhomboidal. Brownish above, whitish beneath. Snout prominent, rounded at tip, 

slightly emarginated each side. Many ranges of long, curved points exterior to the eyes, and 

upon the pectoral fins ; a range of spines upon the dorsal line ; three ranges on the tail, and 

a spine at each extremity of the dorsal disk ; two approximate fins on the superior extremity 

of the tail; teeth discoidal, surmounted by a point. 

Length, 18 to 19 inches. Breadth, 124 inches. 

Fiorida, Lesueur. 

Raia Desmarestia, LEsvEur, Journ. Acad. Nat. Sc., rv."p. 100, pl. 4. 
ye = Dexay’s Report, p. 372, 
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6. Raia eglantiera, Bosc. 

Body flat, semiorbicular behind, with a wide, rounded emargination each side before, 

near the spiracles, anterior to which the edge is dilated opposite to the eyes, and then is con- 

tracted so as to form a short, rounded rostrum. Above reddish, sprinkled with small spots ; 

beneath whitish, with reddish tints. A longitudinal series of from nine to twelve simple 

spines on each side upon the pectorals; tail longer than the body, with two fins at its tip. 

Length, 19 inches. Width, 10 inches. 

Delaware Bay and Southern coasts, Bosc, Lesvrur. 

Raia eglantiera, Lacep., Hist. des Poissons, 1, p. 105, pl. 4, fig. 1. 

We fr Lesveur, Journ. Acad. Nat. Sc., 1v. p. 103. 
es ou Dexay’s Report, p. 373. 

7. Raia Chantenay, Lesurur. 

Body flat, subrhomboidal, about one fifth broader than long. Above glabrous, excepting 

on the anterior margin of the pectoral fins, between the eyes, and on the extremity of the 

rostrum, which are rough to the touch; scattered reddish-brown spots of various sizes and 

forms, and a transversely-oblong subocellated spot each side of the middle; beneath whitish, 

slightly tinted with rosaceous; towards the anterior part of each side of the anus are six 

small black lines or spots. Three fins at the extremity of the tail ; tail armed laterally with 

points. 

Breadth, 24 feet. 

Delaware Bay, (?). 

Raia Chantenay, Lesveur, Journ. Acad. Nat. Sc., 1v. p. 106, pl. 5. 

Lesueur’s description was made out from a dried specimen in the Philadelphia Museum. 

8. Raia Americana, DrxKay. 

Body rhomboidal. Uniform brown, unspotted. Snout elongated. Pointed groups of 

prickles on the upper surface; a vertebral series, and three series along the tail. 

Length, 1 to 2 feet. 

New York, Dexay. 

Raia Americana, Prickly Ray, DEKAy’s Report, p. 368, pl. 66, fig. 215. 

GENUS II. TRYGON, Apanson. 

Head inclosed laterally by the pectorals ; posterior portion of the disk of 

the body somewhat rounded ; tail armed near its origin with a long and sharp 
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flattened spine, serrated on both edges ; the rest of the tail slender, without 

fins, and ending in a point ; teeth small. 

1. Trygon hastata, Dexay. 

Body quadrilateral, rounded on the pectoral angles. Uniform olive-brown above; white 

beneath. Upper surface partially smooth. Tail longer than the body, and armed with two 

or more spines. 

Width, 3 feet. Entire length, 5 to 8 feet. 

Rhode Island, Dexay. Connecticut, Linsury. 

Raia centroura(?), Prickly-tailed Sting-Ray, Mrrcntt, Trans, Lit. and Phil. Soc. of N. Y., 1. p. 479. 
Pastinaca hastata, Whip Sting-Ray, Dexay’s Report, p. 373, pl. 65, fig. 214. 

Trygon centroura, Whip-tailed Sting-Ray, LinsLey’s Cat. of Fishes of Connecticut. 

2. Trygon Maclura, Lesveur. 

Body oval, elliptical, broader than long. Tail short, one third of the length of the body. 

Above greenish blue, with small black vermicular, interrupted lines, and larger distant, pale 

spots; beneath, pale red. 

Length, 15 to 18 feet. 

Rhode Island, Lesueur. Connecticut, Linsury. 

Raia Maclura, Lesvevur, Journ. Acad. Nat. Sc., 1. p. 41, plate. 

Pastinaca Maclura, Broad Sting-Ray, Dekay’s Report, p. 3765, pl. 65, fig. 213. 

of ES sé DU Liystey’s Cat. of Fishes of Connecticut. 

3. Trygon sabina, Lesveur. 

Body orbicular; tail more than twice as long as the body; ventral fins long, pointed ; a 

range of spines upon the back and the origin of the tail ; two spines on each side of the back. 

Upper part of the head rough ; appendices in the male slender, distinct, as long as the ven- 

trals. 

Length, (?). 

Florida, Lesveur. 

Trygon sabina, Lesveur, Journ. Acad. Nat. Sc., 1v. p. 109. 

Pastinaca sabina, Dexay’s Report, p. 375. 

Cuvier, not having assigned any reason why he has substituted the genus ‘‘ Pastinaca ”’ 

for Adanson’s ‘‘ Trygon,”’ I have followed Yarrell in retaining the latter. 

GENUS III. MYLIOBATIS, Dum. 

Head projecting from the pectorals, and the latter more broad transversely 

than in the other Rays, which gives them somewhat the appearance of a bird of 
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prey with the wings extended, and has caused them to be compared to the 

eagle. Their jaws are furnished with broad, flat teeth, arranged like the 

squares of a pavement, and of different proportions, according to the species ; 

their tail, extremely long, is terminated in a point, and is armed, like that of 

Trygon, with a strong spine, serrated on both sides, and has above, towards 

its base, in front of the spine, a small dorsal. Sometimes there are two or 

more spines. 
Myliobatis Freminvillii, Lesurur. 

Body rhomboidal. Above olivaceous, more or less deep in different specimens, paler on the 

margins, and sprinkled with distinct rounded spots; beneath white. Orbit salient, sur- 

mounted by aneminence. Ventrals rounded. ‘Tail very long, filiform, triangular. 

Length, 2 feet. Width, 2 to 3 feet. 

Rhode Island, Lrsueur. 

Myliobatis Freminvillii, Lesurur, Journ. Acad. Nat. Sc., 1v. p. 111. 

as e Dexay’s Report, p. 366, 

Myliobatis Say, Lesveur. 

Suborbicular. Olivaceous red above. Teeth dilated, and rhomboidal at the base. Two 

elongated vertical opposite fins on the tail, behind the spine. 

Length, (?). Width, 17 inches. 

New Jersey, Lesurur. 

SOE. Say, Lesveur, Journ. Acad. Nat. Sc., 1. p 42, pl. 
« Dexay’s Report, p. 376. 

3. Myliobatis acuta, Ayres. 

Head rounded anteriorly, and extending backwards, widening but little for several inches, 

until opposite the eyes, where it joins the body. Body above smooth, entirely destitute of 

spines. Whole body and head above reddish brown; tail lighter at the base, but nearly 

black towards the tip; beneath whitish. ‘Tail very slender, smooth to the tip, bearing two 

reversely serrated spines. 

Length, 3 feet, 11 inches. 

Massachusetts, Srorer. Connecticut, Ayres. 

Wye BeUe ETE Storer, Proceed. Bost. Soc. Nat. Hist., p. 53. 
« Bost. Journ. Nat. Hist., rv. p. 187. 

Myliobatis acuta, Ayres, Proceed. Bost. Soc. Nat. Hist., p. 65, 

Myliobatis bispinosus (Storer), AyrEs, Bost. Journ. Nat. Hist., tv. p. 290, pl. 13, fig. 1. 

Myliobatis acuta (AyRrEs), LinsLEy’s Cat, of Fishes of Connecticut, Silliman’s Journal. 

In the year 1840, Dr. Yale sent me the tail and a portion of a jaw of this species, and 

from these I named it M. bispinosus in the fourth volume of the ‘‘ Boston Journal of Natural 
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History.’’ Mr. Ayres afterwards found an entire specimen at Brookhaven, Long Island, 

and called it M. acuta; this name, however, he withdrew, and allowed mine the priority. 

As, however, he has fully described from a recent specimen what I merely named from frag- 

ments of one, I feel that his name should be retained, and mine erased from the list. The 

remarks of my lamented friend, Rev. Mr. Linsley, of Connecticut, contained in his ‘‘ Cata- 

logue of the Fishes of Connecticut,’’ upon the impropriety of considering the number of 

caudal spines as specific characters, are very just, and conclusively show the impropriety of 

my specific name. 

GENUS IV. AETOBATIS, Miter. 

Have no marginal teeth ; the jaws support only a single row of broad dental 

plates. In the upper jaw, these plates are arched, with the convexity turned 

forwards ; in the lower jaw, they pass straight across, with the extremities 

only a little bent backwards. ‘The upper jaw is shorter and more curved than 

the lower one, the anterior extremity of which projects beyond the upper jaw, 

and can be used like a spade in digging out shell-fish, &c., from the sandy 

bottoms frequented by these Rays. 

1. Aétobatis guttata, SHaw. 

Subrhomboidal. Snout spatuliform. Above light brown, with regularly distributed, nu- 

merous yellowish-white ocelli; beneath white. ‘The tail, which is nearly four times as long 

as the body, is small at its origin, and terminates in a mere thread. In the dried specimen, 

a deep concavity upon the top of the head, between and back of the eyes, dilated anteriorly. 

Adult very large. 

Length of body, 17 inches ; of tail, posterior to dorsal fin, 45 inches. Greatest width of 

body, across pectorals, 20 inches. 

Porto Rico, Srorer. 

Raia guttata, SHaw’s Gen. Zodl., v. p. 295, pl. 142. 

GENUS V. RHINOPTERA, Konut. 

Have the muzzle divided into two short lobes, under which are two similar 

ones. 

1. Rhinoptera quadriloba, Lesueur. 

Body rhomboidal, elevated along the dorsal line. Olive-brown above, beneath white. 

Pectorals acute. Tail slender, longer than the body. 

Length, 3 feet. Width, 2 feet. 
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Connecticut, Livstry. New York, Mircuitt, Dexay. New Jersey, Lesveur. 

Raia bonasus, Cow-nosed Ray, Mircuix, Trans. Lit. and Phil. Soc. of N. Y., 1. p. 479. 

Raia quadriloba, Lesveur, Journ. Acad. Nat. Sc., 1, p. 44, pl. 

Rhinoptera quadriloba, Grirriru’s Cuv., x. p. 616. 

a ‘4 Cow-nosed Ray, DExkay’s Report, p. 375, pl. 66, fig. 217. 

U1 a cS ««  Linstey’s Cat. of Fishes of Connecticut. 

GENUS VI. CEPHALOPTERA, Dome_erit. 

The head truncated in front, and the pectorals, instead of embracing it, 

prolong each of them their anterior extremity into a salient point, which gives 

to the fish the appearance of having two horns. ‘Teeth slender, slightly 

dentated. The slender tail, the spine, and the little dorsal, as in Myliobatis. 

1. Cephaloptera vampyrus, Mircury. 

Body dark brown above ; beneath black, calicoed with milk-white. Skin rough. Tail 

longer than the body, and armed with one or more spines. Dorsal between the ventrals. 

Anterior margin of the pectorals convex ; posterior concave. 

Length, 17 feet, 3 inches. Width, 16 to 18 feet. 

Delaware Bay, Mrrcurux. South Carolina, Carrspy. Georgia, Lesvevr. 

Cephalopterus yampyrus, Oceanic Vampyre, Mircuint, Annals of Lyc. Nat. Hist. of N. York, 1. p. 23, 
pl. 11, fig. 1. 

Cephaloptera giorna (Lacgre.), Lesueur, Journ. Acad. Nat. Sc., rv. p. 115, pl. 6, fig. 1. 
Cephaloptera vampyrus, Sea-Devil, Dexay’s Report, p. 377, pl. 67, fig. 219. 

Cephalopterus manta, Bancrort, Sowerby’s Zoological Journal, rv. p. 453. 

GENUS VII. TORPEDO, Dumerit. 

The disk of the body nearly circular ; pectoral fins large ; two dorsal fins 

placed so far back as to be on the tail; surface of the body smooth ; tail 

short and rather thick ; teeth small and sharp. 

1. Torpedo occidentalis, Storer. 

Whole upper surface dark brown, with a few almost black dots distributed over it; be- 

neath white. Very broad across the pectorals ; length of pectorals rather less than half the 

entire length. Caudal fin is nearly triangular, straight at its posterior margin. Eyes very 

small. Spiracles oval, directed outwards and a little forwards. 

Length, 4 feet, 2 inches. Width, 3 feet. 

Massachusetts, SToreEr. 

Torpedo occidentalis, Storer, American Journal of Arts and Sciences, xiv. p. 165, pl. 3. 



Storer’s Synopsis of the Fishes of North America. 517 

ORDER II. CYCLOSTOMI. 

Gills purse-shaped, fixed, opening outwards by several apertures. Jaws 

represented by an immovable cartilaginous ring, formed by the union of the 

palatine and mandibular bones. Intestinal canal straight and narrow. 

FAMILY XXXV. PETROMYZONIDA. 

Body elongated, cylindrical, eel-shaped. No pectorals nor ventrals. Fins 

without rays. 

GENUS I. PETROMYZON, Liv. 

Seven branchial apertures on each side of the neck. Maxillary ring armed 

with strong teeth. Mouth beneath. 

1. Petromyzon Americanus, Lesurur. 

Body cylindrical anteriorly, compressed posteriorly, and terminating in an acute tip. A 

slight keel upon the back. Above olive-brown, mottled with dark-brown, almost black, con- 

fluent patches ; beneath of a uniform dull brown. Three large teeth in the throat. 

Length, 20 to 30 inches. 

Massachusetts, Srorer. Connecticut, Livsuey. New York, Mrrcui1, Dexay. 

Petromyzon marinus, Great Lamprey, Mirenttx, Trans. Lit, and Phil. Soc. of N. Y., 1. p. 461. 
RAE 2 Americanus, Lesveur, Trans. Amer. Phil. Soc. (New Series), 1. p. 382. 

ef Gi Hist. N. A. Fishes, ined., plate. 
ce us American Lamprey, StorEr’s Report, p. 195. 

American Sea-Lamprey, Dexay’s Report, p. 379, pl. 66, fig. 216. “ mG 

2. Petromyzon nigricans, Lesueur. 

Body above of a deep blue color; beneath bluish white. Mouth with numerous incurved 

teeth, or bony spines, projecting from widened bases, resembling the spines with which the 

Raiz are armed. Dorsals white. Caudal triangular at its termination. 

Length, 6 to 7 inches. 

Massachusetts, Lesurur, Srorer. Connecticut, Linsuey. 

SeIrO ZOD nigricans, LesvEur, Trans. Amer. Phil. Soc. (New Series), 1. p. 385. 

xe Bluish Lamprey, Srorrr’s Report, p. 197. 

Oi CG Bluish Sea-Lamprey, Drexay’s Report, p. 381, pl. 79, fig. 247. 

3. Petromyzon Lamottenii, Lesuveur. 

Yellowish on the sides, with irregular patches of dark brown above ; white beneath. The 

mouth pectinated on its margin. Dorsals continuous. 

Ci 
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Length, (?). 

Petromyzon Lamottenii, LEsveur, Hist. N. A. Fishes, ined., plate. 
i a3 uw Dexay’s Report, p. 382. 

4. Petromyzon tridentatus, GaIRDNER. 

Back and sides bluish gray, with irregularly scattered yellowish patches ; belly yellowish 

white. Three conspicuous and contiguous teeth on the upper side of the maxillary ring. 

Dorsals distinct. 

Length, 21 inches, 6 lines. 

Columbia River, RicHarpson. 

Called ‘‘ Squaqual,’’ by the Indians on the banks of the Wallamet. 

Petromyzon tridentatus, Tridentate Lamprey, Garrpner, Ricu., Fauna Boreal, Americ., 111. p. 293. 
st ee Dexay’s Report, p. 382. 

5. Petromyzon argenteus, KrrTLAanp. 

Body cylindrical, compressed towards the back. Back ash-gray; sides and beneath 

silvery-gray, maculated with irregular rows of black dots. A black dot over each branchial 

opening. Dorsals continuous. 

Length, 11 inches. 

Big Miami River, Ohio, Kirrnanp. 

Petromyzon argenteus, Kirtnanp’s Report, pp. 170, 197. 
cs + Lamprey, Krrrtanp, Bost. Journ. Nat. Hist., 111. p. 342, pl. 4, fig. 3. 
sf se Dexay’s Report, p. 382. 

6. Petromyzon appendix, Drxay. 

Dorsals continuous, yellow. Anal fin with a thread-like appendix on its anterior portion. 

Length, 4 to 6 inches. 

Rhode Island, New York, Dexay. 

Petromyzon appendix, Small Lamprey, Dexay’s Report, p. 352, pl. 64, fig. 211. 

7. Petromyzon fluvialis, Liv. 

Richardson, in his ‘‘ Fauna Boreali Americana,’’ says, —‘‘ A Lamprey, having teeth like 

P. fiuvialis, was found in Great Slave Lake, adhering to an Inconnu (Salmo Mackenzii). It 

was very like Bloch’s figure of the P. argenteus, which Cuvier thinks is not different from 

fluvialis.’” 

GENUS II. AMMOCCETES, Dumerit. 

Form of the body, the branchial apertures, and fins, like those of the Lam- 

preys ; upper lip semicircular, with a straight, transverse under lip ; mouth 

without teeth, but furnished with numerous short membranous cirrhi. 
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1. Ammoceetes bicolor, Lesurur. 

Back and sides reddish; abdomen white ; the color separated by an undulating line.” 

Nape of the neck elevated. Dorsal fins low, separated. On the inside of the upper lip are 

small granules, and at the opening of the throat, small ramified papille. 

Length, (2). 

Connecticut River, Lesurur. 

Ammocetes bicolor, Lesueur, Trans. Amer. Phil. Soc. (New Series), 1. p. 386. 
Ks Wt Mud-Lamprey, Srorrr’s Report, p. 198. 
ce u Colored Mud-Lamprey, Dexay’s Report, p. 383, pl. 79, fig. 248. 

2. Ammoceetes concolor, KirtLanp. 

Body subcylindric, more compressed laterally behind the vent ; transversely marked with 
numerous curved sulcations. Back and sides uniformly of a light olive, or sometimes a 
leaden hue; the belly and throat of a yellowish white ; the fins pale and diaphanous. Ir- 
regular series of dark brown dots are imprinted on the whole length of the sides of the body, 
and more faintly above the branchial openings. Body convex above the branchial openings. 
Dorsal single, commencing over the middle of the ‘body. Mouth semicircular, elongate ; 
lower lip transverse ; nose terminates in a short snout, projecting over the mouth. 

Length, 4 to 5 inches. 

Mahoning and Scioto Rivers, Krrrnann. 

Ammoceetes concolor, Mud-Eel, Blind Eel, Krrttanp, Bost. Journ. Nat. Hist., rv. p. 473, pl. 27, fig. 1. 

3. Ammocetes unicolor, Drxay. 

Color nearly uniform throughout. Dorsal single. Opening to the throat very large, but 
accurately closed by six irregular and ragged subcartilaginous processes, which meet in the 
centre. 

Length, 3 to 5 inches. 

Vermont, THompson. New York, Dexay. 

Ammocetes unicolor, Plain Mud-Lamprey, Dexay’s Report, p. 383, pl. 79, fig. 250, 
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Tue seven following species are added from Sowerby’s ‘“ Zo- 

ological Journal.” 

GENUS HASMULON, Cuv. 

13. Hemulon obliquatum, Benner. 

Yellowish, with twelve bluish bands upon the head, and numerous oblique bltish lines 

upon the body. 

D. 12-16. P.15. V.1-6. A.3-12. C.16. Length, (2). 

Caribbean Sea, Bancrort. 

Diabasis obliquatus, Bennett, Sowerby’s Zodlogical Journal, v. p. 90. 

GENUS CHROMIS, Cov. 

The lips, protractile intermaxillaries, pharyngeals, dorsal filaments, and 

general appearance of a Labrus ; but the teeth of the pharynx and jaws re- 

semble those of a card, and there is a range of conical ones in front. The 

vertical fins are filamentous, those of the belly being even frequently extended 

into long threads. ‘The lateral line is interrupted ; the stomach forms a cul- 

de-sac, but has no ceeca. 

1. Chromis tenia, BENNETT. 

Blackish brown ; fins blackish ; tail rounded, banded with black dots; a round black spot 

beneath the eye, another at the base of the caudal beneath, and a band continued from the 

eye along the middle of the side to the tail. 

D.15-11. P.13. V.(?). A.4-9. C.16. Length, (?). 
Caribbean Sea, Bennerr. 

Chromis tenia, Bennerr, Proceedings of Zodlogical Society of London, 1. 1930, p. 112. 

GENUS HEMIRAMPHUS, Cvy. 

3. Hemiramphus apicalis, Bennett. 

Body four times the length of the lower mandible. Dorsal and anal fins of equal length. 

A silver stripe extends horizontally along the middle of the body, from the operculum to 

the tail. Apex of the lower jaw of a bright flame color. Pectoral fins equal in length to 



Storer’s Synopsis of the Fishes of North America. 521 

one half of the length of the lower jaw. Upper mandible scarcely exceeding one half of 

the diameter of the eye in length. 

Drs. Po?) Wai). AS 16. €F (2). Length; (?) 

Caribbean Sea, Bancrorr. 

Hemiramphus apicalis, Benner, Sowerby’s Zodlogical Journal, v. pp, 84, 89. 

GENUS ECHENEIS, Lin. 

5. Echeneis lunata, BENNETT. 

Body elongated, sealy. "Twenty-two to twenty-five bars on the disk; caudal fin lunate ; 

pectorals acute. Black on the upper and more anterior portion of the back; of a dark gray 

over the remainder of the body, with a lighter gray stripe from near the eye to near the 

yent. All the fins of a dark gray. 

D. 30 or 32. P.21. V.6. A. 30or33. C.16. Length, 34 inches. 

Caribbean Sea, Bancrorr. 

Echeneis MOS Bennett, Proceedings of Zodlogical Society of London, 1. 1830, 1831, p. 134. 

se Ms Sowerby’s Zodlogical Journal, v. p. 412, pl. 13. 

GENUS CONGER, Coy. 

2. Conger Savanna (?), Cuv. 

Dorsal fin arises before the origin of the pectorals. Anterior teeth conical; the side teeth 

disposed in many series, those of the middle series the greater, parallelopiped, wedge-shaped, 

those of the outer and inner series the smaller, granulated, rounded, and closely arranged ; 

the middle series of those on the vomer the larger, triangular, somewhat recurved, com- 

pressed ; those on the sides granulated. 

De). LA) Val) Aa?) 2) Cae. length, (2). 

Caribbean Sea, Bancrorr. 

Called ‘‘ Conger or Sea Eel,”’ at Jamaica. 

Conger Savanod (Cuv.), BENNETD, Proceedings of Zodlogical Society of London, 1. 1830, 1831, p. 185. 
OD wo Sowerby’s Zoological Zonal, v. p. 416, 

GENUS SCYLLIUM, Cov. 

An anal and two dorsal fins ; the first dorsal fin placed behind or opposite, 

but never before, the abdominal fins. Head short and blunt ; nostrils pierced 

near the mouth, and continued by a fissure in the upper lip, forming valves. 

Teeth small, triangular, pointed, with one or more lateral denticles at the base 
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on each side. Eyelids wanting. Spiracles distinct. Branchial openings, 

five, partly over the pectoral fins. 

1. Scyllium cirratum, Gueu. 

Rufous. The young brownish above, and somewhat fawn-colored beneath, marked on 

both surfaces, over the whole of the body and the fins, by small black, rounded spots, not 

closely set, and somewhat regular in their distribution. Spiracles small, just behind the 

eyes. It generally has ten rows of teeth. 

D. (?). P.(?). V.(?). A. (?). ©. (?). Length, 1 to 15 feet. 

Caribbean Sea, Bancrorv. 

Called ‘‘ Nurse,’’ at Jamaica; ‘‘ Gata,’’ at Havana. 

Squalus cirratus, Lin., GMEt. 

oe ce Cirrated Shark, SHaw’s Gen. Zodl., v. p. 344. 

Scyllium cirratum (Gmet.), BaANcrort, Sowerby’s Zodlogical Journal, vy. pp. 82, 86, 415. 

GENUS CEPHALOPTERA, Dumenrit. 

2. Cephaloptera hypostoma, BENNETT. 

Smooth ; mouth beneath; the anterior edge of the pectoral fins declivous. Spiracles sit- 

uated in a groove at the anterior base of the pectorals. 

Length to ventrals, 17 inches; length of tail, 21 inches. Extreme breadth of body, 28 

inches. 

Caribbean Sea, Bancrorr. 

Cephalopterus hypostomus, BeNnNeErrt, Proceedings of Zodlogical Society of London, 1. 1830, 1831, p. 134. 
Ee ‘ ae Sowerby’s Zodlogical Journal, v. p. 411, pl. 50. 

Srvce this paper was prepared for publication, the following spe- 

cies have been discovered, and are described in the “ Proceedings 

of the Boston Society of Natural History.” 

GENUS PRIONOTUS, Cov. 

5. Prionotus pilatus, Storer. 

Above of a reddish brown, beneath yellowish white. The first dorsal fin is crossed by 

two oblique white lines, with a black blotch upon the connecting membrane, between the 

fourth and fifth rays, above the upper oblique line. The entire head is roughened by elevated 
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strie. The lateral projections of the snout are prominent, and margined with very strong 
crenulations, which are longer than in either of the species contained in Cuvier’s “ Histoire 
Naturelle des Poissons.” Two distinct spines at the anterior superior angle of the eye. 
Opercular spine of moderate size, not elevated at its base above the opercular plate. Pre- 
opercular spine large, naked at its posterior extremity, raised and crenulated along its whole 
outer edge. Length of the head equal to one fourth the length of the body. Length of the 
pectoral fins equal to nearly one third the length of the head. The caudal fin is quite deeply 
emarginated ; the outermost rays projecting. 

IDLING TTBE Yea, UN TI ORS Length, 12 inches. 

Massachusetts Bay, Srorrr. 

Prionotus pilatus, Storer, Proceed. Bost. Soc. Nat. Hist., 1 p. 77. 

GENUS ARGYREIOSUS, Lacep. 

3. Argyreiosus unimaculatus, BarcueLper. 

Body nearly circular, much compressed, being less than one tenth of an inch in thickness. 
Breadth, one and one tenth inches. Profile nearly vertical. Lower jaw the longer, and 
hooked. Eyes one tenth of an inch in diameter. A filament, half an inch in length, 
arises on the back in a vertical plane with the origin of the pectoral fin; three tenths of an 
inch back of this are three very minute spines. Several finlets upon the back and abdomen. 
Pectoral fins three-tenths of an inch long ; caudal fin deeply forked. 

Preserved in spirit, above the lateral line the color is dark; below it, silvery. Upon the 
Jateral line, which passes in nearly a right line from the superior angle of the gill-covers to 
the base of the caudal rays, is a nearly circular black spot, the anterior edge of which is just 
touched by the pectoral fin when depressed. 

D. (?). P.16. V.(2). A. (?). C.14. Length, 13, inches to the base of the caudal fin. 
Maine, BarcureLper. 

Argyreiosus unimaculatus, BATcHELDER, Proceed. Bost. Soc. Nat. Hist.; u. p. 78. 

GENUS LEPTOCEPHALUS, Pennant. 

Have the cleft of the gills open in front of the pectorals, and the body 
compressed like a riband. Their head is extremely small, with a short and 
rather pointed muzzle, the pectorals almost imperceptible or actually wanting ; 
the dorsal and anal in like manner scarcely visible, united together at the point 
of the tail; the intestines occupy only an extremely narrow line along the in- 
ferior edge. 
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iI Leptocephalus gracilis, STORER. 

Body elongated, tapering posteriorly to a point, very much compressed. ‘Translucent, the 

vertebral column and ribs distinctly visible through the skin. Length of the head equal to 

one seventeenth of the entire length of the fish ; the greatest depth of the body slightly ex- 

ceeds the length of the head. Snout pointed. Eyes circular. No pectoral fins; the dorsal 

and anal fins exceedingly small, and by their union forming the tail. In spirits, of a reddish- 

brown color. Small black points are noticed, by means of the glass, upon the margins of 

the dorsal and anal fins, and also along the lateral line. 

D. (2). V.(?). A.(?). ©. (2). Length, 44 inches. 

Maine, WHEATLAND. 

Leptocephalus gracilis, Srorer, Proceed. Bost. Soc. Nat. Hist., 1. p. 76. 

GENUS SYNGNATHUS, Liv. 

2. Syngnathus Californiensis, Storer. 

Reddish brown, lighter beneath ; the lower portion of the sides irregularly dashed with 

white. Nineteen transverse plates antericr to the vent, and forty-seven plates posterior to 

it. From the tip of the tubular mouth to the posterior edge of the operculum, the length is 

rather more than one seventh the length of the fish. The greatest depth of the jaws is 

rather less than one half the depth of the head. The dorsal fin commences on the anterior 

third of the body, and the height of its rays is less than one third the depth of the body. 

D. 42. P.13. A.3. C.10. Length, 14 inches. 

California, Srorer. 

Syngnathus Californiensis, Srorpr, Proceed. Bost. Soc. Nat. Hist., m1. p. 73. 

Maxine a total of, — 

Famiuigs, ; : Z ‘ : 35 

GENERA, . . : ‘ F 221 

SPECIES, . , : F : sneewoo 
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ADDITIONS AND CORRECTIONS. 

In consequence of having added several genera to the preceding 

paper after the first eight pages were printed, I find it necessary 

to make the following additions and corrections. 

In the tables of Geographical Distribution of Genera, add to the family Scombride the 

genera Palinurus and Notacanthus, as peculiar to America. 

To the family Labride, add the genus Chromis, as being found both in Europe and North 

America. 

To the family Cyprinidz, add the genera Pimephales and Fundulus, as peculiar to Amer- 

ica. 

To the family Salmonide, add the genera Thymallus and Saurus, as being found both in 

Europe and North America. 

To the family Clupeide, add the genus Pomolobus, as peculiar to America. 

To the family Anguillide, add the genera Mureena and Leptocephalus, as being found both 

in Europe and North America; and the genus Saccopharynx, as found in North America 

but not peculiar to it. 

To the family Squalide, add the genera Alopias and Scyllium, as being found both in 

Europe and North America. 

To the family Raiide, add the genera Rhinoptera, Cephaloptera, and Torpedo, as being 

found both in Europe and North America. 

Add the two following species from Fabricius. 

Genus Anwarruicas, A. minor, Oxrarsen, Fasr., Fauna Groenl., p. 139; Ricu., 

Fauna Boreal. Americ., p. 96. 

Genus Squauus, S. Gunneri, Ricu., Fauna Boreal. Ameriec., p. 313; S. Carcharias, 

Fasr., Fauna Groenl., p. 127. 

To the catalogue of works consulted, add the following. 

Bost. Journ. Nat. Hist. Boston Journal of Natural History. 8vo. Boston. 1834 et seq. 

Proceedings of Boston Society of Natural History. 8vo. Boston. 1841 et seg. 

Zool. Journal. Sowerby’s Zodlogical Journal. 8vo. London. 

Proceedings of Zodlogical Society of London. 8yo. London. 1830 e¢ seg. 

78 
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with one dorsal, 

Attihaumeg, 

Back-tail, Yellow, 

Bagre, 
Balao, of Mertintgce and Geadatoneas 
Balistes, Dusky, 
Balloon-fish, 

Hairy, 

Unspotted, 
Warty, 

Barbe chau, of St. Domingo, . 
Barbero, ‘ 

Barbu, of Martinique) 

PAGE 

482 

400 

352 

364 

388 

373 

461 

459 

459 

465 

339 

508 

339 

338 

381 

383 

381 

454 

454 

447 

356 

356 

401 

309 

309 

309 

451 

406 
401 
449 
496 
492 
492 
492 
493 
300 
364 
300 

Bar-fish, C 

Barracuda, Northern, 

Bass, Black, A < 

Black, of the se 

Canadian, 

of @harleaton: 5 

Fresh-water, 
Goggle-eyed, 

Grass, 

Little White, 
Obscure, 
Otsego, 
Red, 

Rock, 

Ruddy, 
Sea, 

Small Avaericding 

Small Black, 

Striped, 
Striped, of the Ohio, 
White Lake, F 

White, of Lake Erie, 

Bellows-fish, 

Bergylt, 

Bill-fish, 

Common, 

Black-fish, 

Blenny, American, 

Eel-shaped, 

Fringed, 
Gunnel, 

Large-lipped, 

Sea-weed, 

Smooth, 

Spotted, 
Blepsias, Three-lobed, 

Bleu serin, of St. Thomas, 

Blue-fish, 

Bodianus, Five- canine 
. 360, 386, 481 

PacE 

274 

300 

287,290 
477 

274 

319 

289 

289 

291 

274 

292 

452 

319 

289 

274 

287, 319 
274 

275 

273 

275 

275 

275 

381 

310 

439 

466 

389 

374 

. 375 

375 

373 

375 

369 

370 

373 

314 

396 

298 
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Bone-fish, 

Bonetta, 
Bonito, Striped, 

Bony-fish, 
Bowfin, 

Bream, : 
Red-sided, 

Variegated, 
Britt, . 6 . 

Broad-Shiner, Cryptous, 
Buffalo-fish, ; 

Black, 
Brown, 

Bull-head, 

Acadian, 

Antlered, . 

Armed, 

Bear Lake, 

Brazen, 

Common, . 

Greenland, 

Many-horned, 
North Georgian, 
Porous, 

Prickly, 
River, 

Six-horned, 

Single-finned, 
Small Black, . 

Burbot, Compressed, 
Plain, 

Spotted, 
Burgall, ; 

Spotted, 
Burnstickle, ; 

Black, 

Tiny, 
Two-spined, 

Butter-fish, é y 
of St. Thomas, 

Caballerote, 

Cabezona, of Cuba, 
Cabrilla, of Havana, 

of Porto Rico, 

Cacabari, of St. Thomas, 

Canne-canne, of Martinique, . 

Capelin, \ 
Northwest, . 5 

Capitaine, of St. Bartholomew, 

396 
343 

343 

459 

465 

292 
412 
415 

457 
362 

466 

422 

424 

309 

310 

307 

309 
305 

306 

306 

305 

307 

307 

308 

308 
305 

307 

309 

406 

471 

471 

471 

386 

386 

314 

316 

316 
314 
373 
278 

284 

378 
278 

279 

397 

326 

454 

454 

388 
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Caranx, : 

Southern, . 

Spotted, 
Carp, American, 

Black, . r 
Common, 

Golden, 

Gray Sucking, 
of the Ohio, 

Red Sucking, 
Cartilaginous Fishes, . 
Catalineta, of Havana, 

Catalufa, . C 

Cat-fish, 
Black, 

Blue, 

Brown, 5 3 

Common Fresh-water 
Great Lake, . 

Mud, 

Oceanic, 

Salt-water, 

Silvery, 
Spotted, . 
White, 
Yellow, 
Yellow-head, 

Young, 
Centrarchus, Bronzed, 

Chetodon, Cloudy, 

Glaucous, . 

Golden, 

Rhomboid, 
Rock, 

Striped, 
Char, of New York, 

Long-finned, 

Chasmodes, Six-banded, 
Chauffe-soleil, of Martinique, . 
Cherna, . F é 

Chirivita, 
Chironectes, Smooth, 
Chogset, : 
Chub, Big-backed, 

Big-head, 
Black, 

Common, . 

Horned, : : 

Lake, . : 

of New York, 

328, 

403, 

354 

355 

353 

408 

422 

407 

407 

419 

428 

419 
499 

338 

296 

402 

404 

405 

404 

402 

403 

405 

401 

401 
405 

405 

405 

404 

406 

406 
389 

339 

350 
340 

350 

332 

338 

445 

447 
370 
332 

279 
340 

382 

386 

411 

410 
429 

411 

410 

409 

424 
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Chub, Red-sided, 
Smooth-headed, 

Sucker-mouthed, 

Two-spotted, 
Warty, : 

Chub-Sucker, Brilliant, 
Coal-fish, ' 

Cod, 
Polar, 

American, 

Bank, 

Common, of New York, 

Poor, or Power, 
Slender, 

Spotted, 
Tom, 

Variable, 

Codfish, 

Codling, 

Cojen 

of the Lakes, 

American, 

Spotted, 
udo, of Cuba, 

Conner, F : 

Cordonnier, of Martinique, 
Corvina, Banded, 

Lesueur’s, 

Sharp-finned, 
Silvery, 

Coryphene, Common, 
Perch, 
Plumier’s, 

Cotorra, of Porto Rico, 
Cottus, Highteen-spined, 

Crab-eater, 

Creole, of Martinique, 

Cricri , of St. Domingo, 
Crocro, of Martinique, 

of St. Domingo, . 

Crocro doré, of St. Domingo, 

Crocro gueule-rouge, 
*Croker, of South Carolina, 
Cusk, 

Little, 

Cybium, 

Dab, 
Dace, 

Rusty, . 

Banded, 

Black-headed, 

Black-nosed, . 

473, 

389, 395, 

411 

411 

430 

413 

411 

424 

472 

472 

467 

468 

467 

469 

474 

474 

468 

469 

468 

471 
488 

474 

474 

354 

386 

356 

325 

319 

321 

320 

359 

351 

390 

399 

305 

363 

278 

327 
329 

327 
325 

326 

325 

473 

488 

345 

477 

415 
413 

409 

408 

529 

Dace, Columbia River, 412 

Lake, 409 

Northwest, 412 

Pigmy, 415 
Red, 409 
Roach, 413 

Rough-nosed, 430 
Saskatchewan, 411 

Silvery, 413 
Darter, Black, 271 

Tessellated, 271 

Variegated, 270 
Degraisseur, of Martinique, 393 
Demoiselle, of Martinique, - 283, 338 

Diablo, 383 
Diodon, Hairy, 492 

Spot-striped, . 492 
Dog-fish, 471, 505, 507 

of Lake Erie, 465 

Picked, . 507 

Spinous, 507 
Dolphin, Bottle-headed, 359 
Doncella, “ 392 

of Havana, 392 

Dormeur, of Martinique, 379 
of St. Domingo, 331 

Dorse, . 5 469 

Dory, Brazilian 356 
Bristly, 357 
Hair-finned, . 355, 356 
Rostrated, 356 

Spinous, 350 
Drum, Banded, 319 

Beardless, . 319 

Big, 319 
Black, 319 
Branded, 319 
Red, 319 

Young, 319 

Echeneis, Ship-master, 484 

Eekalook, . : 446 
Eel, American, 487 

Beaked, 485 
Blind, c 5 519 
Broad-tailed, . . d 486 

Bull-head, 486 
Common, 485 

Conger, . 487, 521 
Fresh-water, 485 
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Eel, Little Sand, 
Massachusetts, 

New York, 
Sand, 

Sea, 

Silver, 

Snake, 

Yellow, 

Eel-pout, 
Bordered, 

Thick-lipped, 
Ekalluarksoak, 

E] dajao, 
El mereal, of Porto Bia} 

El Olivo, of Porto Rico, 

Elops, Smooth, 
Emeralda, of Cuba, 

Endormi, of Martinique, . 
Esmeraldo negro, of Cuba, 
Etheostome, Variegated, 

Fadate, of St. Domingo, . 

Fall-fish, E 

Silver-side, 

Farlate, of St. Domingo, 
File-fish, Long-finned, 

Long-tailed, 

Massachusetts, . 

Narrow-tailed, 

Orange, 

Sharp-tailed, 

Tut-mouthed, 

Unicorn, 

Fin, of St. Domingo, 

Fistularia, Slender, 

Flat-fish, New York, 
Pigmy, 
Rusty, . 

Flat-head, Black-headed, 
Flounder, 

Argus, 
Long-toothed, 
Oblong, 

Spotted, 
Stellated, 

Watery, 
Flying-fish, 

American, 

Double, 

Mediterranean, 

376, 

490 

485 

485 

490 

486 

485 

486 

486 

471 

375 

375 

468 

369 

358 

379 

464 

378 

376 

381 

270 

288 

409 

410 

282 

496 

497 

497 

497 

496 

497 

496 

497 

328 

443 

476 

477 

477 

418 

476 

479 

478 

478 

478 

478 

478 

428 

441 

440 

441 
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Flying-fish, Middling, 

New York, 

Single-bearded, 
Frére Jacques, of Martinique, 
Frost-fish, 

Gadus, Toad, 

Garanha, of Brazil, 

Gar-fish, ; 

Alligator, 

Banded, 

Common, 

Duck-billed, 
Green, 

Ohio, 

Gentilhomme, of Martinique, 
Gilt-head, Aculeated, 

Girl, Young, of St. eae 
Globe-fish, 

Brown, - 

Small, 

Starry, 

Goby, Lance-tailed, 
Variegated, 

| Gold-eye, 

Gold-fish, of Ohio, .. 

Goose fish, 

Grande Gueule, 

Grand-goré, of Martinique, 

Grayling, Back’s, . 
Lesser, 

Green-back, : 

Long Island, 

. Staten Island, 

Green-fish, 

Grenadier, Rock, 

Gronde, of St. Domingo, 

of Port au Prince, 

Groper, 
Gros yeux, of Maraniqies 
Ground-fish, 

Growler, : 

Salmon-formed, 

Grunter, ‘ 

of New Orleans, 
Web- fingered, 

Grunts, ; 

Middle, 
Red-mouthed, 

Speckled, 

456, 

303, 

441 
441 

440 

297 

468 

384 
285 
439 
466 
439 
466 
466 
466 
466 
322 
334 
338 
493 
493 
493 
493 
377 
377 
463 
294 
381 
280 
334 
455 
455 
459 
459 
459 
360 
475 
320 
320 
282 
279 
Q71 
288 
288 
324 
325 
303 
326 
325 
328 
328 
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Guativere, of Havana, 
Guavina, - 

of Porto Rico, 

Gudgeon, New York, 
Niagara, 

Guiniad, ; 
Gunnel, Spotted, 
Gurnard, . 6 

Banded, 

Cuckoo, . 

Flying, 
Punctated, 
Red, 

Spinous, 

Web-fingered, 

Haddock, Z 

Norway, . 
Hair-tail, Silvery, 

Hake, c 

American, . 
Halibut, 

Hard-head, 
Harvest-fish, . 

Long-finned, 
Short-finned, 

Head-fish, s 

Hemdurgan, .- 5 
Herring, American Common, 

Blue, 

Common, 

English, 
Fall, 

Fasciated, 

Gold, 
Green, 

Lake, 

Larger, 
Little, 

Massachusetts, 

Moon-eyed, 
New York, . 
River, 

Satin-striped, 
Shad, 

Slender, 

Spotted, 
Sprat, 

Spring, 
Striped, 

373, 

. 456, 

. 459, 

278 

379 

381 

433 
408 

451 

374 

303 

303 

302 

303 

303 

302 

302 

302 

468 

313 

347 

473 

474 

475 

459 

361 

361 

362 

495 

313 

456 

457 

458 

456 

459 

456 

460 

457 

462 

463 | 

457 

456 

463 | 

457 

462 

457 

462 

460 | 
462 | 
458 

459 

456 

Herring, Thread, 
Tiny, 
Toothed, 

Hewlook-powak, 
Hiekejak, 

Hog-fish, : 
Blenny-like,, 
Blunt-nose, 
Great, 

Speckled, 

of St. Thomas, 
Holocentrus, Sogo, 
Horn-fish, 

Horse, Black, 

Red, 

White, 

Hound-fish, American, 
Huron, Black, 

Inconnu, 

Ingmingoak, 

Jabonsillo, 

Jaquette, Petite, of Martinique, 
Jerker, ‘ 

Jiguagua, of Havana, 
Jocu, . 3 3 

Juannita, of Porto Rico, 

Kanaise, 

Kapiselik, 
Katheh, 

Keblernak, 

Keyteeleek, 
King-fish, 

Southern, 

Killi-fish, Banded, 
Barred, 
Big, . 

Striped, . 
White-bellied, 

Yellow-bellied, 

Lafayette, 
Lamprey, ‘ 

American, 

American Sea, 
Bluish, 

Bluish Sea, 

Great, 

531 

421, 

323, 

462 

456 

462 

455 

311 

270 

270 

270 

388 

271 

388 

298 

276 

422 

423 

424 

505 

277 

448 

475 

289 

331 

413 

353 

284 

328 

373 

458 

452 

387 

445 

363 

324 

432 

432 

432 

433 

432 

432 

321 

518 

517 

517 

517 

517 

517 
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Lamprey, Mud, 

Plain, 

Small, 
Tridentate, . 

Lampugus, Spotted, 
Launce, Banded, 

Sand, 

Lebias, Sheep’s-head, 
Lepisoma, Cirrous, 
Leuciscus, Beautiful, 

Silvery, 
Storer’s, 

Ling, 
Lump-fish, 

Bellying, 
Blue, 

Diminutive, 

Spiny, 
Luppe, , 

Macabi,  . 

Mackerel, Bantleds 
Black, - 

Bull-eyed, 
Carang, 
Fall, 

Hippos, 
Horse, 

Plumier’s, 
Red, 

Salient, 

Spanish, 
Spring, 
Thazard, 
Yellow, 

Meteneg, 
Mailed-fish, Norther, 

Malashegane, 

Malthea, Bat, 
Dotted, 

Square-browed, . 

Square-nosed, 

Mapo, of Cuba, 
of Havana, 

Margate-fish, 
Mariquita, of Porto Rico, 

Marsh-bankers, 

Marsh-fish, 

Masamacush, 

Maskinonge, 

342, 

298, 

519 

519 

518 

518 

361 

490 

490 

431 

301 

413 

413 

417 

471 

481 

482 

481 

481 

482 

329 

464 
357 

363 

342 

353 

342 

353 

360 

352 

353 

349 

345 

342 

345 

354 

402 

466 

320 
383 

384 

384 

384 
78 

377 

326 

328 

459 

465 

437 

Meesarkornak, 

Meethqua-maypeeth, 
Menhaden, .« ; 

Mesoprion, Golden-tailed, 
Methy, - ; 
Miller’s Thumb, 

Minnow, Banded, 
Brook, 

Champlain, 
Ornamented, 

Transparent, 
Mithomapeth, . 
Moharra, of Porto Rico, 

| 
Moon-eye, 

Larger, . 
River, 

|Moon-fish, of the Antilles, 
Morcielago, 

Moubin, of Merinane 
Mouse-fish, 

Gibbous, 

Mud-fish, 

Western, 

Mullet, 

American, . 

Golden, 

of Martinique, 
New York, 

Rock, 

Spotted, 
Striped, 
White, 

Muray, Black, 

Muskallongé, 

Nacecaysh, -. 

Namayceush, 

Namaypeeth, 
Nammeécoos, 

Neepeesa, 
Maaeesardlooarkook: : 
Neepesardlook, 
Négre, of St. Domingo, 

Petit, of Martinique, 
No-natcheegaes, 
Noper, 
| Notacanth, Beaked, 

| Notchfin, Northwest, 

447 | Nurse, - 

- 403,409, 434 
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469 
419 
459 
284 
471 
305 
433 
408 
434 
433 
433 

. 419 
. 336, 337 

. 462 
463 
463 
339 
304 
340 
382 
382 

465 
367, 425° 

367 
421 
380 
367 
368 
368 
367 
367 
487 
437 

463 
445 
419 
445 
481 
481 
482 

. 277 
. 280, 283 

411 
285 
352 

: 317 
507, 522 
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Ogak, 
Okeugnak, 
Okow, - 0 

Ophidium, Branded, 
Little, . 
New York, 

Parry's, 
Spinous, 

Oreille noire, 

Ottonneebees, 

Ouatalibé Espagnol, 
of Martinique, 

Oulachan, . 

Owak, 5 

Oweepeetcheesees, : A 

Pampaneto, of Havana, 
Pampano, of Havana, - 

Parapel, of Guadaloupe, 
Parrot-fish, 5 5 

Great, of St. Thomas, 
Patate, A 

of Martinique, 
Peprilus, Three-spined, 
Perch, American, 

American Yellow, 

Black, 
Blue, 

Common, 

Fresh-water, 

Pond, . 

Red, 

Sea, “ 

Sharp-nosed, 
Silvery, 

Slender, 

Spineless, 

Triple-tail, 
White, 6 
White, of the Ohio, 

Whiting, 5 
Yellow, . 

Yellow-bellied, 
Perro Colorado, 

Perroquet, of Martinique, 
of St. Thomas, 

Pescador, : 

Pez de Espado, 
Pholis, Subbifureated, 

Picconon, « . 

ris, 

470 

452 

276 

488 

488 

488 

488 

374 

285 

452 
282 

278 

454 

470 

463 

350 

350 

328 

395 

395 

339 

393 
362 

269 
269 

287 

386 

269 

292 

292 

274 

313 

269 
320 

320 

299 

330 

274 

319 

323 

269 

415 

386 

398 

398 

383 
509 

370 

425 

Pickerel, 

Huron, f 
Varied, 

Pickering, Champlain, 
Green, . 

Picuda, 

Pike, 

Barracuda, 

Becuna, 

Bony, 
Brazilian, 

Buffalo Bony, 

Federation, 

Flat-nosed Bony, . 
of Lake Erie, - 

Long-jawed Fresh-water, 
Sealed, 

Pike-Perch, American, 
Gray, 

Yellow, . 

Pilot, Black, 

Pilot-fish, 

Pimelode, Black, 

Huron, 

Pipe-fish, American, 

Banded, 
Brown, . 

Green, 

Peck’s, . 
Sea-Horse, . 

Short-nosed, 

Smaller, 

Spotted, . 
Piper, . : 
Pisquet, of St. Domingo, . 
Plaice,.. : : 

of New York, 

Pogge, 
Pokudleek, . 

Pollack, 
Black, 

Green, : 

New York, 

Polometa, of Porto Rico, 

Polyneme, Paradise, 
Pomotis, Northern, 

Pond-fish, Black-eared, 

Common, 

Porbeagle, Mackerel, 
Long-tailed, 

533 

437 

276 

437 
272 

276 

299 

437 

299 

299 

466 

442 

466 

437 

466 

276 

439 

466 

276 

277 

76 

351 

348 

403 

402 

443 

491 

491 

491 

491 

491 

491 

491 

443 

442 

354 

479 

479 

309 

306 

472 

472 

472 

472 

339 

300 

292 

292 

292 

504 

504 
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Porgee, 

Big, 
Little, 
Rhomboid, 

Sand, 

Three-tailed, . 
Pot-pot, of St. Domingo, 
Pout, Horned, 

Pristipoma, Banded, 
Puffer, 

Curved, 
Lineated, 

Quannich, 

Queachts, . 

Quia quia, of Martinique, 
Quiebra-acha, 

Quinnat, 

Rabirrubia genizara, 
Ray, Broad Sting, . 

Clear-nosed, 

Cow-nosed, 

Hedgehog, 
Ocellated, 
Prickly, . 
Prickly-tailed Sting, : 
Smooth, 
Simoni bashed: 
Spotted, 
Whip Sting, . 
Whip-tailed Sting, 

Red-eyes, . 6 
Red-fin, 

Red-fish, 

Indian, 
White-tailed, 

Roach, A 

Harlequin, 
Robin, Sea, 

Rock- fish, 

of the Ohio, A 

of St. Domingo, . 

Rodo, of Martinique, . 
Ronco, of Porto Rico, 

Rose-fish, é . 
Rough-head, 
Round-fish, 

Rudder-fish, 

of New Orleans, 
Remora, Fourteen-plated, . 

335 
335 

321 
333 

333 
339 
358 
402 
329 

494 
494 

493 

448 

448 

353 

349 

448 

387 

513 

510 

516 

511 

510 

512 

513 

511 

511 

510 

513 

513 

295 

409 

394 

319 

484 

483 

483 

292 
292 

303 

273 

291 

281 

328 

326 

313 

409 

453 

351 

Sailor, : 4 

Sail-fish, . AG 

Salmon, 

American, 

Bear Lake Herring, i 
Clark’s, 
Common Sea, 

Common Shad, 

Coppermine River, 
Gairdner’s, 

Greenland, 

Herring, . 
Lake, 

Lake Huron, 

Lesueur’s Herring, . 
Mackinaw, 

Observatory Inlet, 
of the Ohio, 
Otsego Shad, 
Ross’s Arctic, 

Weak-toothed, 

Sandre, American, 

Canadian, 

Sapo, of Havana, 

Saraudlirksoak, a 

Sarde acajou, of Martinique, 

Sarde dorée, of St. Domingo, 
Sarde grise, of St. Domingo, 
Sarde haut-dos, of St. Domingo, 
Saury, - 

Sauteur, of Mectrsane: 
Saw-fish, 5 

Sciena, Pike-headed, . 

Plumier’s, 
Red, 

Scorpena, Plumier’s, 
Yellow, 

Sculpin, Common, 
Deep-water, . 
Greenland, 

Sea-Ape, 2 
Sea-Bat, . é 2 

Sea-Devil, 
Sea-Fox, . . 

Sea-Horse, Hudson Res 
Sea-Raven, 

American, . 

Sea-Scorpion, Small, 
Spotted, 

Sea-Snail, . ; 

Sea-Toad, 

428 

506 

444 

458 

453 

449 

444 

452 

447 
448 

454 

452 

446 

453 

454 

445 

446 

276 

452 

446 

448 

276 

276 

384 

468 

284 
283 

286 

284 

464 

349 
509 

275 

269 

298 

312 

310 

306 

310 

305 

505 

383 

516 

505 

491 

310 

310 

311 

312 

482 
312 
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Sea-Wolf, 376 
Sebastes, Northern, 313 
Sennersulik, 454 
Seriola, Banded, 357 
Serrana, of Havana, memes er 
Shad, 336, 458 

American, era 58 
Common, 458 
Gizzard, . 462 
Gold, 460 
Hickory, 462 
Lake, ; 451 
of the Lakes, 452 
Ohio Gold, 460 

Shadine, New York, 451 
Spotted, . 451 

Shanny, Radiated, 370 
Shark, Ash-colored, 503 

Basking, 506 
Ciliated, . 522 
Dog-fish, 505 
Dusky, 503 
Elephant, 506 
Fox, ; 5 505 
Green-backed, 504 
Ground, 503 
Hammer-headed, 508 
Long-tailed, 505 | 
Mackerel, 504 
Newfoundland, 504 
Saw-snouted, 509 
Small Blue, 503 
Thresher, ~ 505 

Sheepshead, 7 ooo, 4a) 
Lake, 6 - (S19 

of Lake Huron, . 320 
Three-tailed, 339 

Young, 324 
Shiner, 462 

Bay, 413 
Blunt-nosed, . 357 
Common, of Ohio, 410 
Flat, . 409 
Golden, 408 
New York, - 408 
Red-bellied, - 410, 413 
Shining, - 413 
Spotted, . - : 413 
White and Yellow-winged, . 410 

Silver-fish, : : 356, 365 

Silver-side, Dotted, 

Green-striped, 
Slender, . 

Small, 
Skate, 

Skimback, . 

Skip-jack, 
Sleeper, 
Smelt, 

American, 
Snapper, Lone, 
Snoper, 
Sobre, 

Soft Rayed, 
Sole, . S 

Apodal, 
New York, 

Spade-fish, Western, 
Sparus, Abildgaard’s, 

Dog-toothed, 
Gold-tailed, 
Rhomboid, 

Silver-eyed, . 
Virginian, 

Spatularia, Reticulated, 
Spoon-bill, Toothless, 

Squaqual, : 
Squeteague, 
Star-gazer, Little, 

Stickleback, Bloody, 

Common, 

Four-spined, 
Maine, 

Many-spined, 
Newfoundland, . 
New York, . 

Rough-tailed, 
Ten-spined, . 
Three-spined, 
Two-spined, 

Stone Toter, . : 
Sturgeon, Columbia River, 

Lake, 

Round-nosed, 
Ruddy, 

Rupert Land, . 
Sharp-nosed, 
Short-nosed, 
Shovel-nose, 
Spoon-bill, 

535 

366 

365 

365 

366 

511 

428 

343, 360 

507 

450 

450 

283 

396 

285 

400 

479 

480 

480 

502 

594 

284 

284 

333 

335 

328 

502 

502 

518 

318 

305 

315 

314 

315 

316 

315 

315 

315 

314 

315 

314 

314 

429 

501 

500 

500 

500 

501 

500 

500 

501 

502 
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Stylephorus, Chordated, 
Sucker, 7 

Big Oceanic, . 
Black, . : 

Black-nosed, « 

Brook, 

Buffalo, 

Chub, 

Chub, of New Work, 
Common, 

Fresh-water, . 

Gibbous, . * 

Gilt Sucking, 
Large-scaled, 
Little, 

Lump, 
Missourian, 

Mud, 

Mullet, 

Oneida, 

Pale, 

Red, 3 

Round-backed, 

Sailing, 
Shipmaster, 

Small Oceanic, 

Snail, 

Spotted, 
Unctuous, 

Ventricose, 

White, 

Sucking-fish, 5 

Poaveen plated: 
Mediterranean, 

Small Oceanic, 

Sun-fish, 
Black, 
Fresh-water, 

Gilded, 
of the Ohio, 

Short, 

Surgeon, 
Surmullet, Eaotied 
Swallow, Sea, 

Swell-fish, 

Tabac, Le Bout a of ane 

Tang, . 
Tautog, 
Tetraodon, Hare, 

. 419, 

292, 

365 

425 

484 

422 

423 

421 

423 
420 

425 

421 

423 

420 

421 

420 

428 

481 

422 

422 

421 

425 

426 

419 

425 

428 

484 

484 

482 

423 

483 

482 

423 

484 

484 

484 

484 

506 

289 

292 

294 

295 

495 

364 

300 

304 

494 

288 
364 

389 

493 
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Tetraodon, Mathematical, 

Short, 
Teyarnak, . ° 
Thlooeesinneh, 
Thread-fish, 
Tickomeg, 
Toad-fish, 

Two-spined, 
Tockoo, 

Trachinote, Spinous, 

Trichiurus, Silver, 
Trompa, . 
Trout, 

Black, 

Common, . 

Common Brook, 

Creek, . 

Lake, . 

Red-bellied, 

Red-spotted, 
Salmon, 

Speckled, 
Troutlet, Spotted, 

Trunk-fish, Dromedary, 
Six-horned, 

Yale’s, 

Tsuppitch, 
Tullibee, 

Tunny, 
Turbot, eae 

Spotted, 
Tusk, Yellow, 

Uranoscope, Unarmed, 

Vampyre, Oceanic, 
Vieille, 

Vieja, . 

Vivaneau, of Martinique, : 

Weak-fish, 

White-fish, 

of the eet 

Whiting, Carolina, 

New York, 

Wind-fish, 

Wolf-fish, 
Wry-mouth, Spotted, 

Zébre, or Onagre, of Guadaloupe, 



INDEX OF SCIENTIFIC NAMES. 

ABDOMINA'‘LES, 
A’bramis balteatus, 

Smithii, 
versicolor, - 

Ac&nthias Americanus, 
Acanthdlabrus exolétus, 
Acanthonotus nasus, 

ACANTHOPTERY’GII, 
Acanthosdma earinatum, 

Acanthurus chirtirgus, 
ceruleus, . 

phlebétomus, . 
Achirus apoda, 

mollis, 
Acipénser breviréstris, 

breviréstrum, 

macréstomus, 
maculdsus, 

nudus, 

Ohiénsis, 2 

oxyrinchus, 
platorynchus, 
rubicindus, 

Rupertianus, 
scrotinus, 
sturio, 

transmontanus, 
Aétobatis guttata, 

Agonus acipenserinus, 
monopterygius, . 

A‘ibula Bahaménsis, 
Albtrnus Americanus, 
Aldpias vulpes, 
Alosa chrysochloris, 

mattowacca, 

menhaden, . . 

prestabilis, 
sadina, 

Pace 

400 

412 

412 

415 

506 

387 

352 

268 

494 

364 

364 

363 

480 

480 

500 

500 

500 

500 

500 

500 

499 

501 

500 

501 

500 

500 

500 

515 

309 

309 

367 
323 

505 

460 

459 

459 

458 | 

460 

Al6dsa sapidissima, 
téres, 

tyrannus, 
vernalis, 

vulgaris, 
Alutéra angusticatda, 

cuspicauda, 
monéceros, 

Amblyépsis spele'us, . 
A\mia calva, 

occidentalis, 

ocellicadda, 

Ammocee'tes bicolor, . 
concolor, 

unicolor, 

Ammédytes Americanus, 
lancea, 

tobianus, 
vittatus, 

A’mplodon grinniens, 
Anarrhicas ]ipus, 

minor, 
Anguilla argéntea, 

Bostoniénsis, 

cénger, 
laticadda, 
lutea, 

macrocéphala, 
oceanica, 

rostrata, . 

serpentina, 
tenuiréstris, 

vulgaris, 
ANGUILLIDA, 
A/nthias formoésus, 

macropthalmus, . 
saponaceus, 

Aphredoderus gibbésus, 

Pace 

458 

460 

459 

459 

458 

498 

497 

497 

436 

465 

465 

465 

519 

519 

519 

489 

490 

490 

490 

319 

376 

525 

485 

485 

487 

486 

486 

486 

486 

485 

486 

485 

485 

484 

326 

296 

289 

299 
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Aphredoderus Sayanus, 
A'PODES, . : 4 
Argyreiésus capillaris, 

unimaculatus, 
vomer, 

A‘rius Milbérti, 

Aspidophoroides monopterygius, 
Aspidéphorus acipenserinus, 

cataphractus, 
EKurope'us, . 
monoptery gius, 

Atherina Béscii, 

Carolina, 

Humboldtiana, 

Martinica, 
menidia, - 

notata, 

viridéscens, 

vomerina, 

ATHERIT'NIDA, 
Atixis Sloanei, 

vulgaris, 

Bagrus mésops, 
proéps, 

Baione fontinalis, 

Balistes angusticadda, 
aurantiacus, 
bréecus, 

cuspicatda, 
fuligindsus, 
monéceros, 

BALI/STIDA, 
Batrachoides variegatus, 
BAatrachus celatus, . 

tau, , 
variegatus, c 

Bélone argalus, 
Caribea, 

truncata, 

Blénnius Americanus, 
anguillaris, 
Bosquianus, 
ciliatus, 

dolichogaster, 
fucdrum, 
geminatus, 
gunnéllus, 
Hentz, .- ; 

labrosus, 

384, 

384, 

373, 

372; 

299 

484 

356 

523 

356 

401 

309 

309 

309 

309 

309 

366 

366 

366 

366 

365 

366 

365 

366 

365 

344 

344 

400 
400 
445 
498 
496 
496 
497 
495 
497 
495 
385 
385 
384 
385 
439 
439 
438 
375 
375 
370 
375 
374 
369 
369! 
374 | 
370 
375 
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Blénnius lumpénus, 
pholis, 
punctatus, 

Blépharis crinitus, 
major, 
sitor, . 

Blépsias trilobus, 
Bodianus argyro-levcos, 

costatus, 

flavéscens, 

pallidus, 
pentacanthus, 
rufus, 

tridrus, 

Boleosdma tessellatum, 

Brésmius flavéscens, 
vulgaris, 

Bryttus punctatus, 
reticulatus, 

unicolor, 

Butirinus vulpes, 

Callyodon auro-punctatus, 
flavéscens, 

C&ntharus nigro-maculatus, 
Caranx Bartholome'i, 

Blochii, 
carangus, 
chrysos, 

defénsor, . 
fallax, 
fasciatus, . 

macaréllus, 

pisquétus, 

Plumiéri, 

punctatus, 
Carcharias ceruleus, . 

griseus, . 
littoralis, . 

obscurus, 

térre nove, 
vulpes, 

Cataphractus Schonevéldii, 
Catéstomus anisurus, : 

auréolus, 

Bostoniénsis, - 

bubalus, . 

carpio, 
cyprinus, - 
communis, 

373 
370 

369, 373 

355 

356 

355 

313 

320 

325 
269 

274 

298 

274 

330 

271 

473 

473 
295 

295 

296 

464 

399 

399 

291 

354 

352 

353 

353 

355 

354 

354 

354 

354 

352 

353 

503 
504 

503 

503 

504 

505 

309 

424 

420 

423 

424 
426 

428 

421 
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Catéstomus Duquésnii, 
élegans, 
elongatus, 
esOpus, 
fasciatus, . 

Forsterianus, - 

gibbosus, . 
Hudsonius, 
longiréstris, 
longiréstrum, . 
macrolepidotus, 
maculosus, . 
maxillingua, 
mélanops, 
niger, 
nigricans, 
obléngus, 
Oneida, 

pallidus, . 
planiceps, 
Sucéti, 

Sucétta, 

Sueurii, 

téres, 

tuberculatus, 
vélifer, 
vittatus, 

Centrarchus e‘neus, 

fasciatus, . 

guldsus, 
hexacanthus, 
irideus, 

obscurus, . 

pentacanthus, 
sparoides, 

tetracanthus, . 
viridis, 

Centronotus dtictor, 

gunnéllus, 
spinosus, 

Centropomus albirnus, 
undecimalis, . 

Centropristis auro-rubens, 
nigricans, 
rufus, 

tabacarius, 
triflirea, . 

Cephaldptera gidrna, 
hypéstoma, 
vampyrus, 

290, 

423 

425 

422 

425 

426 

419 

420 

419 

421 

421 

420 

422 

428 

424 

422 

421 

423 

425 

425 

426 

419 
420 

424 

423 

420 

428 

422 

289 

290 

291 

290 

291 

292 

290 

291 

291 

291 

348 

374 

363 

323 

275 

288 

287 

288 

287 

287 

516 

522 

516 

Cephaldpterus hypéstomus, 
manta, 

vampyrus, 

Céphalus brévis, 
Che'todon alepidotus, 

aureus, 

bimaculatus, 
eapistratus, 
chirtirgus, . 
ciliaris, . 

faber, 

glaucus, 
oviformis, 
paru, 
rhomboides, 

saxatilis, 

striatus, 

tricolor, 

CHATODO'NTID#, 
Chasmédes Bosquianus, 

novem-lineatus, 
quadrifasciatus, 

Chatoéssus Cepedianus, 
ellipticus, 
notatus, 

oglina, 
signifer, 

Chironéctes gibbus, 
levigatus, 
multi-ocellatus, 
ocellatus, 
scaber, 

Chorinémus quiébra, . 

saliens, ‘ 

saltans, . 

Chromis tenia, 
Chrysophrys aculeata, 

Cichla z'nea, 

fasciata, 
minima, 

Ohiénsis, 
Storéria, 

Clépticus genizara, 

Clinus gobio, ; 
lumpénus, : 
punctatus, . 

Clupea alosa, . 

cerllea, - fs 

elongata, 
fasciata, . * 

539 

522 

516 

516 
495 

361 

340 

338 

338 

364 

339 

339 

350 

339 

340 

350 

331 

338 

340 

337 
370 

371 
371 

461 

461 

461 

461 

462 

382 

382 

383 

382 

382 

349 

349 

349 

520 

334 

289 

290 

290 

290 
291 

387 

372 

373 

373 

458 

457 

456 

456 
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Clupea halec, . 
haréngus, 
haréngus (?), - 
Hudsonia, 

indigena, 
macrocéphala, 

mattow4acca, 

mediocris, . 
menhaden, 
minima, 
parvula, 

pusilla, 

sadina, 
sapidissima, 
serrata, 
tyrannus, 

vernalis, 
villésa, 

viréscens, 

vittata, 

CLUPE'ID&, 
Cénger occidentalis, 

Savanna (?), 
Cénodon Antillanus, 

Coregonus albus, 
Artédi, 
cluperformis, 
haréngus, 
Labradéricus, 

lcidus, 

Otségo, 
quadrilateralis, 
signifer, 
thymalloides, 
tillibee, 

Corvina argyroletca, 
déntex, 

ocellata, 

éscula, 

oxyptera, . 

Richardsonii, . 
rénchus, 

Coryphe'na délfyn, 
dorado, 

globiceps, 
hippuris, 
lineatus, 
perciformis, 
Plumiéri, 

rupéstris, 

457 

456 

458 

409 

458 

464 

459 

459 

459 

457 

457 

456 

460 

458 

459 

459 

459 

454 

456 

457 

455 

487 

521 

322 

451 

451 

452 

453 

453 

453 

452 

452 

455 

455 

452 

319 

320 

319 

319 

320 

320) 

320 

360 

359 

359 

359 

393 

351 

390 

475 

Coryphe'na Sueurii, . 
virgata, 

Céssyphus Bodianus, 
Céttus Acadianus, 

e'‘neus, 
asper, 
cataphractus, 
eognatus, 

Europe'us, 
gobio, 
Groenlandicus, 

hemilepidétus, 
hexacornis, 

Mitchilli, 
monopterygius, 

5 octodecimspindsus, 
pistilliger, 
polaris, . : 

polyacanthocéphalus, 
pordsus, 
quadricérnis, 
scérpio, 
scorpioides, ~ 
scérpius, . 
trachtrus, 

variabilis, : 

Virginianus, . 
viscOsus, . 2 

Cryptacanthodes maculatus 

Ctendlabrus chégset, : 
ceerUleus, 

uninotatus, 

Cybium acérvum, 
caballa, 

immaculatum, 

maculatum, 
regale, “ 

CYCLOPTE’RID&, 
Cyclépterus cerdleus, 

communis 
gelatindsus, 
liparis, 
lampus, - 
minutus, 

spindsus, 
ventricdsus, . 

CYCLO'STOMI, 
CYPRI'NID#, 
Cyprinodon flavulus, . 

ovinus, 

359 

359 

386 

310 

306 

308 

309 

305 

309 

304 

305 

311 

307 

308 

309 

305 

306 

307 

307 

308 

306 

308 

306 

305 

311 

306 

305 

305 

310 

386 

386 

386 

345 

345 

345 

344 

345 

480 

481 

483 
483 

482 

481 

481 

482 
482 

517 

406 

433 

431 
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Cyprinodon variegatus, : 
Cyprinus Americanus, . A 

atro-maculatus, : 

atronasus, z 

auratus, ; § 

auréolus, fs fs 

balteatus, . : 

carpio, . : 3 
catéstomus, 

caurinus, b c 
cornutus, . 

corporalis, F 
erysolelicas, 5 
Forsterianus, . g 
gracilis, 

maxillingua, —. : 
nigricans, 

obléngus, 

Oregonénsis, 
Smithii, 

Sucétta, ; a 

Sueurii, . : 
téres, 

Dactyldpterus vélitans, : 
Dajaus monticola, . : : 
Diodon asper, . 

carinatus, 

fuligindsus, . : 
maculato-striatus, . 

mola, . b F 

pilésus, . : 
rivulatus, 

verrucosus, 
Dorosoma notata, 

Dules auriga, . ; 5 

ECHENE'IDA, . 
Echenéis albicatda, 

lunata, . 6 

naticrates, . . 

quatuordecemlaminatus, . 
rémora, 

Elaecate Atlantica, . ; C 
Eleétris guavina, a 

gyrinus, 

mugiloides, . 
sima, 5 : 

smaragdus, . 3 
ELEUTHEROPO'MI, . > 

60 

419, 

435 
408 

409 
408 

407 

421 

412 

407 

423 

412 

409 

413 

408 

419 

411 
428 

422 

424 

492 
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E'lops inérmis, 
saurus, : 4 : 

Enchelydpus Americanus, — . : 
Ephippus faber, 

gigas, 5 3 
E‘ques Americanus, 

balteatus, 

punctatus, . ¢ 

ESO'CIDA, . é c 
E'sox barracdda, . - 0 

becuna, 5 “ . 
bélone, : ci 

Brasiliénsis, . 
éstor, 

fasciatus, c : 

flavulus, . : ° 
longiréstris, 

Weius, : 

lucius (?), : . di 
niger, 3 - . 
Osseus, 

ovinus, 

phaleratus, 
pisciculus, 
pisculéntus, 
reticulatus, 

tredecem-lineatus, 

tredecem-radiatus, . 

vulpes, 
zonatus, 

| Etheéstoma bimaculata, 
| blennioides, . 5 

caprodes, 
cinérea, 

certlea, ; 
maculata, 

nebuldsa, 

Olmstédi, .. 
semifasciata, 

tessellata, 

variata, 

Exocétus appendiculatus, . 
comatus, 

exiliens, 

fasciatus, . : 

furcatus, 

mesogaster, 
Noveboracénsis, 

Nuttallii, . 
Exogléssum annulatum, . : 

541 

464 

463 

474 
339 

339 

322 

322 

322 

436 

299 

299 

439 

442 
436 

437 

433 

439 

437 

438 

437 

466 

431 

437 
432 

432 

437 

437 

437 

464 

432 

272 

270 

270 

273 

272 

271 

271 

271 

271 

272 

270 

440 

440 

441 

441 
440 

441 
440 

440 

429 
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Exogléssum dubium, ‘ . 429|Gasterésteusniger, . . anole 
Lesueurianum, - 428, 430 Noveboracénsis, 5 315 

macroépterum, . - 428 occidentalis, ° - 315 
nigréscens, . 2 429 pungitius, . , 315 
spinicéphalum, . - 429 quadracus, e . wlp 

saltatrix, * 5 360 

Fierasfer borealis, ; - . 488 trachurus, : of Moe 

Parrii, . 4 4 488| Gempylus sérpens, 0 ; 346 
Fistularia Noveboracénsis, « . 443| Gérres aprion, > A = Bo 

serrata, . : 2 443 Brasilianus, s 336 
tabacaria, . c . 443 gula, ; . - 337 

FISTULA/RID®, fi . 442 Plumiéri, . A ‘ 337 
Findulus fasciatus, . ‘ 432, 433 rhombéus,  . E . sar 

fiscus, . : fs 431| Glyphisodon chrystrus, —. - 332 
viridéscens, . . . 432 saxitilis, ; - 331 

zébra, . c : 432| GO'BID, : : - 369 

Gobio cataracte, é : eer) 

GA'DID/, > . é 467| Gdbius alepiddtus, : : 377 

Gadus ewglefinus, é : 468, 469 bacalaus, y : - 378 
Albidus, 5 ; 5 470 banana, . A E 377 
barbatus, : < . 470 Boscii, ; S © Sue 
eallarias, . ; . 467, 469 crista gilli, e < 378 

earbonarius, . 3 . 472 lanceolatus, . = oh a: 

compréssus, ; : 471 Martinicus, . : 377 
Fabricii, f rs = 469) Plumiéri, : - uy Bia 

flavéscens, . : - 473 smaragdus, i 5 378 
lactistris, - - - Aut soporator, . - ea yd 
longipes, . a ; 474 viridi-pallidus, . : 377 
Stas. . ‘ . 471) Grystes salmoides, . * 5 288 

maculosus, . - : 471| Gunnéllus anguillaris, —. a 373 
merlucius, ; : stats) dolichogaster, . 5 oad 
minutus, 4 . : 469 Fabricii, . . 373 

morrhua, : Fs . 468 Groenlandicus, . . one: 
dgac, 2 c 470 mucronatus, . 374 

polaris, . : : . 472 punctatus, . : stlmasbines 

pruindsus, . 5 : 468 vulgaris, : : 372 
punctatus, . . . 474|GYMNODO'NTID4, 5 . 491 

purpureus, . 4 : 472 
tau, : - - . 384) He/mulon album, F 4 anes 

ténuis, 3 5 “ 474 arcuatum, : : 328 

Galeichthys marinus, . rs » 400 aurolineatum, : 5S 32a 

Pari, 5 2 401 canna, - . = 326 

Gasterésteus aculeatus, e A Sle chromis, . = s) lahee! 

apéltes, : ; 315 chrys6pteron, . ‘ 326 
biaculeatus, ; a eskeh élegans, . : sehuoee 

concinnus, .- 5 316 formdsum, E . 325 

dictor, . 4 . 9348 fulvo-maculatum, . - 328 
incénstans, . : 316 hetérodon, : 2 327 

Mainénsis, , ~ BIE obliquatum, ; . 520 
millepunctatus, : 316| quadrilineatum, ‘ 327 
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He’mulon xanthdpteron, : - 326] Labeo cyprinus, ~. : ; 428 
Heliasus insolatus, . . 332 élegans, see 2h 
Hemilepidétus Tilésii, = od esdpus, x ‘ 5 495 

trachurus, . 6 311 gibbosus, A : - 420 
Hemiramphus apicalis, : - 520 obléngus, . - 5 424 

balao, A c 442) Labrax 4lbidus, : : 5 ee 
Brasiliénsis, . . 442 lineatus, . : 5 273 
Mnarginatus, 5 442 mucronatus, . . 274, 275 

Hemitripterus Americanus, . ~ LO multilineatus, - - 274, 275 
Hippocampus breviréstris, . : 491 nigricans, : - 275 

Hudsdnius, . 491 notatus, . : . 274 
Hippogldéssus vulgaris, : 475 pallidus, . ¢ . 274 
Holacanthus ciliaris, . ; see BRED rufus, : : : 274 

tricolor, : : 340) LA/BRIDA, . : E s 38D 
Holocéntrum longipinne, ; . 298) Labrus appéndix, : 3 294 

marianum, . “ 298 Americanus, . : . 389 
Holocéntrus sogo,  . : - 298 auritus, . : ; 292 

Surinaménsis, : 330 birgall, ‘ 5 - 386 
Huro nigricans, : A oy alti chogset, . ; . 386 
Hydrargyra atricadda, . o 434 chromis, - - - 324 

diaphana, . (dig exolétus, . 3 : 387 
fasciata, 5 2 432 falvo-maculatus, 2 - oo 
flavula, . : 5 aoe falvus, . E A 386 
formosa, ; ; 433 griinniens, . Z 5 eRe 
fisca, . ae - 434 obliquus, . . : 321 
limi, F : 434 psittaculus, . A > 391 
multi-fasciata, . a Aas salmoides, - 288 
nigro-fasciata, ; 434 sparoides, . : > 291 
ornata, . : a HBR) squeteague, . 5 318 
pisculénta, . 5 432 tautoga, : ; - 389 
trifasciata, 2 oY ASS versicolor, : 5 BF 

Hyodon chrysépsis, : . 463 | Lachnolaimus aigula, - . 388 
clédalus, 4 : a tte caninus, . : 389 
tergissus, , 6 462 dax,’ -. : . 388 

HYPS AID, 4 c - 435 psittacus, . ‘ 389 
suillus, a 5 Btele) 

Ichthélis aurita, . 3 ; 292) Lactophrys camelinus, . 2 499 
macrochira, . : - 294 sex-cornutus, ; . 498 

Yaler, : : 4 498 
Johnius regalis, . 4 : 318} Lamna caudata, > : - 504 
JUGULA'RES, 5 c . 467 punctata, . : c 504 
Julis erétaphus, . : : 392 terre-nove, . pi . 504 

cyanostigma, : c - 390} Lampris guttatus, : : 362 
detérsor, : ; 4 393 Lina, : 5 Sabie 
dimidiatus, - . - 392) Lampugus punctulatus, . : 360 
Garnoti, “ : cE 390} Larimus bréviceps, . : - 321 
opalina, . é é - 390) Lébias ellipsoides, 2 - 431 

. patatus, : 5 , 392 ovinus, : A + AST 
principis, 0 5 - 392) Leidstomus humeralis, . ° 321 
psittaculus, . i . 390 obliquus, . : 7  oel 
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Leiéstomus xanthirus, . 
Lepisoma cirrhdsum, 
Lepisésteus bison, - 9 

férox, 

Huronénsis, 

lineatus, 
longiréstris, . 

ésseus, 

oxyurus, - 
platéstomus, 
platyrhincus, 
rostratus, . 

Leptocéphalus gracilis, - 
Leuciscus Americanus, 

argénteus, 
atromaculatus, 
atronasus, 

balteatus, 

biguttatus, 

Béscii, 

caurinus, é 

céphalus, . 

chrysopterus, 
compréssus, 
cornutus, 

corporalis, 
croceus, 

erysoleicas, 
diplémia, 

dissimilis, 

dorsalis, 

elongatus, 
erythrogaster, 
gardoneus, . 
gibbosus, 

gracilis, 
Hudsonius, 

Kentuckiénsis, 

nasUtus, 

nitidus, 
obésus, . 

Oregonénsis, 

plargyrus, 
prodtictus, . 
prolixus, 
pulchéllus, . 
pygme'us, : 
roténgulus, 
Smithii, 
spinicéphalus, 

413, 

321 

301 

466 
466 

466 
466 

466 

465 

466 

466 

466 

466 

524 
408 

413 

409 

408 

412 

413 

408 

411 

410 

414 

409 

409 

413 

417 

408 

411 

414 

411 

417 

410 

415 

418 

411 

409 

410 
415 

414 
418 

412 

410 
416 

417 

412 

414 

416 

412 

429 
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Leuciscus spirilingulus, 
Storéri, 

Storerianus, 

tincélla, 

vandoisulus, 

versicolor, 

vittatus, 

Lichia Carolina, 
Liparis communis, 

gelatinosus, 
Loboétes somnoléntus, 

Surinaménsis, 

LO’/PHID, 
Lophius Americanus, 

bifo, 

cubifrons, 

gibbus, 

rostratus, 

piscator, 

piscatorius, 
vespertilio, 

LOPHOBRA'NCHII, 
Lota brosmiana, 

compréssa, 

inornata, 
maculdsa, 

Lucio-pérea Americana, 
Canadénsis, 

grisea, 

Limpus anglorum, 
minutus, 

spindsus, 

ventricosus, 

vulgaris, 
Lutjanus tridens, . 

verres, 

Lixilus chryso-céphalus, . 
dissimilis, 

elongatus, 
erythrogaster, 

Kentuckiénsis, 

Macrourus rupéstris, . 
Malacanthus Plumiéri, 

MALACOPTERY’GII, 
Mallétus Groenlandicus, 

Pacificus, 

villdsus, 

Malthea cubifrons, 
nasuta, 

416 

413 

417 

416 

415 

415 

414 

348 

462 

483 

330 

330 

381 

381 

384 

384 

382 

383 

381 

381 

383 

490 

471 

471 

471 
470 
276 

276 

276 

481 

481 

482 

482 

481 

287 

386 

408 

414 

413 

410 

410 

474 

390 

400 

454 

454 

454 

384 

383 
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Malthea notata, J 

vespertilio, 
Mégalops Cepediana, . 

notata, 

oglina, 
ME'NIDZ, 
Merlangus carbonarius, 

leptocéphalus, . 
polaris, 
purpureus, 

Merlucius albidus, 
vulgaris, 

Merone pallida, 
Mesoprion analis, 

aya, - 
buecanélla, 
chrysurus, 
cynodon, 

flavéscens, 

griseus, . 
isodon, 
jocu, 
linea, 

litdra, 

mahégoni, 
pargus, . 
sobra, 
vivanus, 

uninotatus, . 

Micropdgon costatus, 
lineatus, 

undulatus, 

Molinésia latipinna, 
Mélvia Hintia, 

maculdsa, 

Monacanthus aurantiacus, . 
bréccus, . - 

Massachusetténsis, 
sétifer, 

signifer, 

Mormyrus excinereo-nigricans, 
Morrhua eglefinus, 

Americana, 

callarias, . 

Fabricii, 
minuta, 

ogac, : F 
pruindsa, 
tomeddus, 

vulgaris, . 

384 

383 
461 

461 

461 
335 

472 

473 

472 

472 

470 

470 

274 

284 

285 

285 

283 

284 

286 

286 
286 

284 
286 

285 

284 

286 

285 

285 

283 

325 

325 

325 

434 

471 

471 

496 
496 

496 

497 

497 

396 

467 

467 

469 

469 

469 

469 

468 

468 

468 

Mougil albula, . 
curéma, 

lineatus, 

liza, ; 
monticola, 

petrosus, 
Plumiéri, 

MUGI'LIDA, . ‘ 
Millus maculatus, 

Mure'na argéntea, 
Bostoniénsis, 

macrocéphala, 
maculata nigra, 
moringa, 
rostrata, 

serpentina, 
Murenoides guttata, . 
Mustélus eanis, 

Mylidbatis acuta, 
bispinosus, 

Freminvillii, 

aye, 2 . 
Myripristis Jacobus, 

Naiticrates diictor, 

Noveboracénsis, 
Notacanthus nasus, 
Nottrus flavus, 

Ophidium barbatum, 

imbérbe, 

marginatum, 
mucronatum, 

Parrii, 

stigma, 
Ophidgnathus ampullaceus, 
O’rbis variegatus, 
Orthagoriscus mdla, 
Osmeérus eperlanus, 

viridéscens, 

Ostracion sex-cornUtus, 

Yaléi, 
OSTRACIO'NIDA, . 
Otdlithus Carolinénsis, 

Drumméndii, 

regalis, . 

Pagéllus calamus, . 
Pagrus argyrops, 
Palinurus perciférmis, 

545 

373, 

367 

368 

367 
368 

369 

367 
368 

367 

300 

485 

485 

486 

487 

487 
485 

486 

374 

505 

514 

514 

514 

514 

297 

347 

348 

352 

406 

488 

488 

487 

374 

488 

488 

489 

493 

495 

450 

449 

498 

498 
498 

318 

318 

318 

335 

334 
351 
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Pastinaca hastata, 
Maclura, 

Sabina, 

Pélamys sirda, 
Pérea acuta, 

albtirnus, 

chrysops, 

chrysoptera, - 

flavéscens, 

fluviatilis, 
fluviatilis gibbosa, &c., . 

formosa, 

gracilis, . 
granulata, 
guttata, . 5 

maculata, . q 

marina, . : 

marina capite striato, 
marina gibbosa, &c., 

minima, 

Mitchilli, 
multilineatus, 

nebuldsa, 

nigro-punctata, 
Norvégica, 

ocellata, 

Plumiéri, 

salmonea, 

serrato-granulata, 
triftirea, 
varia, 

vitrea, 

undulata, 

PE’/RCID4, 
Percina bimaculata, 

minima, 

nebuldsa, 

Petrémyzon Americanus, 
appéndix, 

argénteus, 

fluvialis (?), 
Lamotténii, 
marinus, 

nigricans, 
tridentatus, 

PETROMYZONID&, 
Phalangistes acipenserinus, 
Philypnus dormitator, 
Pholis Carolinus, 

novemlineatus, 

298, 

513 
513 

513 

343 
269 

323 

275 

326 

269 

276 

292 

326 
269 

269 

280 

280 

313 

326 

326 

271 

273 

275 

271 

276 

313 

319 

269 

276 

269 

287 

287 

276 

325 

268 

272 

271 

271 

517 

518 

518 

518 

517 

517 

517 

518 

517 

309 

380 

370 

371 
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Pholis quadrifasciatus, 
subbifurcatus, . 

Phycis Americanus, 
furcatus, - 

punctatus, 

ténuis, 

Piledma semifascittum, . 
Pimelépterus Béscii, - 
Pimeldodus 2‘neus, ‘ 

albidus, 
argyrus, 
atrarius, 

borealis, 

catus, 

cauda-furcatus, 

ceruléscens, 

ccendsus, 

cupreus, 

flavus, . 

furcatus, 

lemniscatus, 

limdsus, 
maculatus, 

natilis, 

nebuldsus, 

nigréscens, 
higricans, 
pallidus, 
pullus, . 
punctulatus, 
xanthocéphalus, 

Piméphales promelas, 
PLAGIO'STOMI, : 
Plagusia fasciata, 
PLA‘/NID#, 
Platéssa dentata, 

ferruginea, ° 
glabra, 
oblonga, « 

ocellaris, 

plana, 

pusilla, 
stellata, 

Platiréstra edéntula, 

Platycéphalus dormitator, 
PLECTO’/GNATHI, 
Plectropdma chlorépterum, 

chlordrum, 
Hispanum, 
puélla, 

. 402, 
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Pleuronéctes Apoda, a 
aqudsus, 
argus, 0 

argus et lunulatus, 
dentatus, 

glacialis, 
hippogléssus, 
maculatus, 

miéllis, 
obléngus, 
planus, 

stellatus, 
Pecilia catenita, 

multilineata, 
olivacea, 

Pogonias chromis, 
fasciitus, 

Polynémus Americainus, 
paradiseus, 

sexradiatus, 2 

tridigitatus, 
Polyodon feuille, 

folium, 
Pomacanthus atireus, . 

balteatus, 

paru, 

Pomacéntrus planifrons, 
Pomélobus chrysochloris, = 
Pomotis appéndix, 

Catesbéi, é - 

gibbosus, . 
gulosus, 6 ° 
Holbrooki, 
incisor, 

macrochira, 
Nnitida, 

Ravenéli, 
rUbricauda, 

solis, 

vulgaris, 

Priacanthus macrophthalmus, 
Priondtus Carolinus, . z 

lineatus, 

pilatus, 7 ‘ 
punctatus, . 

Strigitus, . : 
tribulus, . 

PristipOma auratum, . : 
bilinedtum, 

coro, 5 : 

480 

479 

479 

479 

476 

479 

475 

479 

480 

478 

476 

478 

430 

430 

430 

324 

324 

300 

300 

304 

302 

502 

501 

340 

340 

340 

331 

460 

294 

294 

293 

291 

293 

293 

294 

295 

293 

294 
294 

292 

296 

303 

302 

522 

303 

303 

303 

330 

329 

329 

Pristipdma crécro, 
fasciatum, 
rodo, 

sérrula, 

Pristis antiquorum, 
Psittacus piscis viridis, 
Ptéraclis Carolinus, 

Raia Americana, 
batis, 

bonasus, - 

centroura, 

Chantenay, 

Desmaréstia, 

diiphanes, 
eglantiéra, 

erinaiceus, F 

guttata, 

le'vis, 

Maclira, 

ocellata, . 

quadriloba, 

RAIIDA, . : 
Rhin6éptera quadriloba 
Rhémbus aquésus, 

argus, 

cryptosus, 
glacialis, 
longipinnis, 

triacdnthus, 
Ratilus compréssus, 

plargyrus, 
Rypticus saponaceus, . 

Saccopharynx chordatus, 
flagéllum, . 

Salarias A tlinticus, 

Salmo albus, 

alipes, 
amethystus, 

arcticus, 

Artédi, 

Canadénsis, 
Clarkii, 
clupeiférmis, 
confinis, 
eperlainus, . 
erythrogaster, « 

fontinalis, 

periophthdlmus, . 

547 

329 

329 

323 

330 

509 

395 

361 

512 

511 

516 

513 

512 

511 

510 

512 

511 

515 

511 

513 

510 

516 

510 

515 

478 

479 

362 

479 

361 

362 

409 

410 

289 

489 
489 

371 

371 

451 

447 

445 

454 

452 

449 

449 

452 

445 

450 

445 

444 
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Sdlmo Gairdnérii, 

Groenlandicus, 
haréngus, 

Hearnii, 
Hoddii, 
Labradoricus, 

lavarétus, 
ldcidus, 

~ Mackénzii, 
namaycush, . 
nigréscens, 
nitidus, 

Otségo, . 
Pacificus, 

paticidens, 
quadrilateralis, 

quinnat, 

Rossii, 
silar, 

Scouléri, 

signifer, 
thymalloides, 
tstippitch, 
tillibee, 

villosus, 

SALMO'NID, 
Salpa purpurascens variegata, 

Saltatrix, 

Sargus arcudsus, 
flavolineatus, 

ovis, 

rhomboides, 

unimaculitus, . 
SAU'RID4, 

Saurus Mexicanus, 

Scirus Abildgaardii, 
altérnans, 

aurofrenatus, 

Catesbee'i, 

chrys6pterus, 

ceelestinus, 

certleus, 
diadéma, 

flavo-marginatus, 
guacamaia, 
punctulatus, 
quadrispindsus, 

radians, 

rubripinnis, 
teniopterus, 

448 

454 

453 
446 

447 
453 

451 
453 

448 
445 

445 

447 

452 

454 
448 

453 

448 

446 

444 

446 

455 

455 

449 

452 

454 

444 
283 

360 

333 

333 

332 

333 

334 

465 

455 

394 

398 

396 

395 

395 

395 

396 
397 

398 

394 

397 
396 

399 

398 

397 

| . 

Searus turchésius, 

vétula, 
virens, 

Scie'na coro, 

fisea, 

gigas, 
grisea, 

imbérbis, 

lineata, 

maculata, 

multifasciata, 
nebuldsa, 

opercularis, 
éscula, 

Plumiéri, 

regalis, 
Richardsonii, 

rubra, 

undecimalis, . 
SCIE/NID, 
Sclerégnathus cyprinélla, 

cyprinus, 
Scolépsis Sayanus, 
Seémber bisus, 

carangus, . 

colias, 

diictor, 

grex, 
hippos, 

maculatus, 

niger, 
plumbeus, 

Plumiéri, 
regilis, 

Rochéi, 
ruber, 

saliens, 
sarda, 

sérpens, 

thynnus, 

vernalis, 

zonatus, . 

Scomberésox equiréstrum, 
scutellatum, 

Storéri, 
SCOMBRIDA, . 
Scépelus Humbeldtiana, 
Scorpe'na bufo, 

flava, 

inérmis, 

353, 
342, 
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Scorpz'na Norvégica, . q + 313) Sildrus marinus, : . . 401 
Plumiéri, : 4 312 nigréscens, : é 403 
poreus, .. 3 - 311) Smaris Martinicus, . é - 336 
purpurea, 7 2 310} Sdlea Junata, - : 5 479 
guadricérnis, : - 312) Somnidsus brevipinna, : - 507 
eta : : 310) SPA/RIDA, a 4 3 332 
varidbilis, . i - 313) Sparus Abildgaardii, : rood: Scorpius Virginianus, : . 305 argyrops, 5 : 335 

Seyllium cirratum, “ - 522 chrysurus, . C - 284 Scymnus brevipinna, : . 507 cynodon, . . : 284 Sebastes Norvégicus, . : emest2 obléngus, . : - 390 
varidbilis, 0 “ 313 ovis, : ? : 333 Selachus miximus, . ; - 506 synagris, - 3 pees Semotilus biguttatus, : : 413 Virginicus, : 0 328 
céphalus, . F - 410) Spatularia reticulata, . a ~» "502 
diplémia, = “. 411} Sphyre'na barractda, . : 299 
dorsalis, . : oeeaTy becina, . : - 299 Seriola Béscii, : . i 357 borealis, - 0 300 

cosmopdolita, . , - * 358 guachancho, : » 299 faleata, . : 358 picdda, - : 299 
fasciata, 5 ; - 358) Spinax acAnthias, ‘ t SOON leidrchus, . < E 358| SQUA’/LID®, . Z ‘ 503 zonata, . : - 357) Squalus Americanus, ; - 609 Serrana, . F : - 322, 323 canis, . . 3 505 Serranus acutiréstris, . : - 281 élephas, : 5 - 506 

araray Fi : 279 littoralis, : : 503 
bivittatus, . : oe 279) macrodus, . 5 a 509) cardinalis, ; ° 279) maximus, 5 : 506 catus, : : - 280 peregrinus, . . . 506 
coronatus, : : 280 pristis, . : 0 509 
credlus, c : oe) 278 punctatus, . 3 se O04 erythrogaster, . : 282 | térre-nove, . : 504 
fascicularis, . ; - 280 viilpes, - - oe o0n 
flavéscens, : 280 zyge‘na, e : 508 guativere, . : » 278) Squatina Dumerili, . - - 508 inérmis, . z é 281) Stilbe erysoledcas, : : 408 lunulatus, . - 278) Stromateus cryptdsus, . - 362 morio, . . 277 longipinnis, . : 361 nigriculus, + : - 280) triacanthus, : ~ 362 Norvégicus, : . 313) STURIO'NIDA, : : 499 oculatus, . ; » 279) Styléphorus chordatus, - - 365 
ouatalibi, . : 278) Suillus, . : ‘ ° 388 rupéstris, . . - 281/SYNGNA'THIDA, . ¢ - 490 
striatus, . : . 278| Syngnathus Californiénsis, . 524 
tigris, - ( - 281 fasciatus, : . 491 Sicydium Plumiéri, 5 6 378 fiiscus, . ‘ 491 SILU'RIDA, . . 5 : 400 hippocampus, . . 491 

Sildrus borealis, . . ; 402 Peckianus, . ‘ 490 
catus, . . A . 402 typhle, . 7 = 490 
cendsus, . : 5 402 viridéscens, . ; 491 

Sl 
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TA'NIDA, 
Tautoga Americana, 

cerulea, 

niger, 
nigra, ° 

Temnistia ventricdsa, 
Témnodon saltator, 

Tetraodon cirvus, . 
geométricus, 
levigatus, 
lagocéphalus, 
mathematicus, 

mola, 
targidus, 

TEU'THIDA, 
Thymallus signifer, 

thymalloides, 
Thynnus corétta, 

vulgaris, 
Torpédo occidéntalis, 
Trachindtus argénteus, 

cupreus, 

glaucus, . 
pampanus, 
rhomboides, 

spindsus, 
Trichidrus argénteus, 

lepturus, 
Trichodon Stelléri, 

Trigla cuculus, 
lineata, 
palmipes, 
pini, 
punctata, 
volitans, 

TRIGLIDA, 
Trygon centroura, 

hastata, 

Maclira, 

350, 

302, 

364 

389 

386 

389 
389 

317 
360 
494 

493 

493 

493 

493 

495 

493 

363 

455 

455 

344 

343 

516 

351 
350 

350 

351 

350 

350 

346 

346 
297 

302 

303 

303 

302 

303 

304 

302 

513 

513 
513 

Trygon sabina, 
Tiurdus cinéreus peltatus, 

rhomboidalis, . 

Umbrina albirnus, 
Broussonnéttii, . 
coroides, 

Fourniéri, 

Martinicénsis, 

nebuldsa, 

Unicornis Bahaménsis, 
Vomer Brownii, 

Upéneus balteatus, 
maculatus, 
Martinicus, . 

punctatus, 

Uranidea quiéscens, 
Urandéscopus dnoplos, 
Valpis Bahaménsis, 

Xiphias gladius, 
Xirichthys lineatus, 

Martinicénsis, 

vitta, 

Zéus capillaris, 
crinitus, 

imperialis, 
Lina, 

opah, 

rostratus, 

setapinnis, 
spindsus, 
vomer, 

Zoarces anguillaris, 
fimbriatus, 

Grondvii, 

labrésus, 
Zyge'na malleus, . 

513 
336 
364 

323 
324 
323 
325 
323 
323 
497 
357 
301 
300 

301 
301 
305 
298 

464 

347 
393 
393 
394 

356 
355 
363 

363 
363 
356 
357 

350 

356 
375 
375 
375 
375 
508 
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ART Sa De SClLEN CES. 

MEMBERS RESIDENT IN MASSACHUSETTS. 

A star attached to the name of a member indicates that he is deceased. 
When no name of a place is annexed to the name of a member, his residence is understood to be in Boston. 

Joseph Hale Abbott, A. M. 
*Joun Avams, LL. D., Pres. 4. ., 

Quincy. 

Joun Quincy Apams, LL.D., Pres. A. 4., 
Quincy. 

* Samuel Adams, LL. D. 

* Thomas Boylston Adams, A. M., Quincy. 
Francis Alger. 

* Washington Allston, Cambridge. 

* Rev. John Allyne, D. D., Duabury. 

* Fisher Ames, LL. D., Dedham. 
Nathan Appleton, A. M. 
* Nathaniel Appleton, A. M. 

* Nathaniel Walker Appleton, A. M. 
*Rev. Noah Atwater, A. M., Westfield. 

B. 

* John Bacon, A. M., Stockbridge. 
James F. Baldwin. 

*Loammi Baldwin, A. M., Woburn. 
* Loammi Baldwin, A. M., Charlestown. 

* Rev. Aaron Bancroft, D. D., Worcester. 

* Rev. Thomas Barnard, D. D., Salem. 

* Josiah Bartlett, M. D., Charlestown. 

* William Baylies, M. D., Dighton. 

Charles Beck, P. D., Prof. Latin, Cam- 
bridge. 

* Rev. Jeremy Belknap, D. D. 

Jacos BiceLow, M.D., Prof. Mat. Med. in 

Harv. Univ., V. Pres. A. A. 

* Timothy Bigelow, A. M., Medford. 

Amos Binney, M. D. 
* George Blake, A. M. 
John H. Blake. 

Simeon Borden, Fall River. 

J. Ingersoll Bowditch. 

* NaTHaniEL Bownitcu, LL. D.,F.R.S., 

Pres. A. A. 

* James Bowpoin, LL. D., Pres. A. A. 



552 

* James Bowdoin, A. M. 

* James Bowdoin, A. M. 

Francis Bowen, A. M., Cambridge. 

Uriah A. Boyden. 
* Theophilus Bradbury, A. M. 
* Gamaliel Bradford, M. D. 

* Thomas Brattle, A. M., Cambridge. 
* Rev. John Brazer, D. D., Salem. 

*Rev. Joseph S. Buckminster, A. M. 
* Charles Bulfinch, A. M. 

C. 

* George Cabot, A. M. 
Samuel Cabot, M. D. 

* Rev. Samuel Cary, A. M. 

Edward T. Channing, A. M., Prof. Rhetoric 
and Oratory, Cambridge. 

Walter Channing, M. D., Prof. Obstet. and 
Med. Jurisp. 

* Rev. William Ellery Channing, D. D. 
* Rev. Charles Chauncy, D. D. 
* Elisha Clap, A. M. 

* Rev. John Clarke, D. D. 

* Warren Colburn, A. M., Lowell. 

Thomas Cole, A. M, Salem. 

* Rev. Samuel Cooper, D. D. 
Edward H. Courteney. 
* Richard Cranch, A. M., Quincy. 

Caleb Cushing, A. M., Newburyport. 
* Nathan Cushing, A. M., Scituate. 
* Thomas Cushing, LL. D. 
* William Cushing, LL. D., Scituate. 
* Rev. Manasseh Cutler, LL. D., Hamilton. 

D. 

* Tristram Dalton, A. M., Newburyport. 
* Francis Dana, LL. D., Cambridge. 

Samuel L. Dana, M. D., Lowell. 

* Samuel Danforth, M. D. 

Fellows of the American Academy of Arts and Sciences. 

* Timothy Danielson, A. M., Brimfield. 
John Davis, LL. D. 

Charles Henry Davis, A. M., Cambridge. 
* Thomas Dawes, A. M. 

Benjamin Dearborn. 

Henry A. S. Dearborn, A. M., Roxbury. 

Rev. Chester Dewey, A. M., Prof. Math. 
and Nat. Phil., Pittsfield. 

* Aaron Dexter, M. D. 

* Samuel Dexter, Weston. 

* Samuel Dexter, LL. D. 

E. 

* Timothy Edwards, Stockbridge. 
* Rev. John Eliot, D. D. 

* Samuel Eliot. 
George B. Emerson, A. M. 

* Rev. William Emerson, A. M. 

* William Erving, A. M. 
Alexander H. Everett, LL. D. 

Edward Everett, LL. D., President of Har- 

vard University, Cambridge. 
* Oliver Everett, A. M. 

rr 

John Farrar, A. M., Prof. Math. and Nat. 

Phil., Cambridge. 
Cornelius C. Felton, A. M., Prof. Greek 

Literature, Cambridge. 

* Joshua Fisher, M. D., Beverly. 
* Oliver Fiske, M. D., Worcester. 

* Rev. Perez Fobes, LL. D., Raynham. 
Charles Folsom, A. M., Cambridge. 

* John Murray Forbes, A. M., Milton. 
James B. Francis, Lowell. 

* Rev. James Freeman, D. D. 

* Levi Frisbie, A. M., Prof. Nat. Theol., 

Mor. Phil., and Civil Polity, Cam- 
bridge. 



Fellows of the American Academy of Arts and Sciences. 

G. 

* Caleb Gannett, A. M., Cambridge. 
* Henry Gardner, A. M. 
Martin Gay, M. D. 

* Elbridge Gerry, LL. D., Cambridge. 
* Rey. Ezra S. Goodwin, A. M., Sandwich. 

* Christopher Gore, LL. D., Waltham. 
* John Gorham, M. D., Prof. Chemistry. 

Augustus A. Gould, M. D. 
Asa Gray, M. D., Prof. Nat. Hist., Cam- 

bridge. 
Francis C. Gray, LL. D. 
Benjamin D. Greene, M. D. 
* Rev. F. W. P. Greenwood, D. D. 

* Benjamin Guild, A. M. 

lle 

Enoch Hale, M. D. 

Nathan Hale, A. M. 

* John Hancock, LL. D. 

* Rev. Thaddeus Mason Harris, D. D., Dor- 

chester. 

Thaddeus William Harris, M. D., Cam- 

bridge. 

* Joseph Hawley, A. M., Northampton. 
George Hayward, M. D. 
James Hayward, A. M., Cambridge. 

Augustus A. Hayes, Roxbury. 
* Levi Hedge, LL. D., Cambridge. 

Rev. Edward Hitchcock, LL. D., President 
of Amherst College, Amherst. 

Samuel Hoar, LL. D., Concord. 

Rev. Horace Holley, A. M. 
* Rev. Abiel Holmes, D. D., LL. D., Cam- 

bridge. 

Oliver Wendell Holmes, M. D. 

*Epwarp Avucustus Horyroxe, M. D., 
LL. D., Pres. A. A., Salem. 

Albert Hopkins, A. M, Professor in Williams 

College, Williamstown. 

553 

Rev. Mark Hopkins, D. D., President of 
Williams College, Williamstown. 

* Rev. Bezaleel Howard, D. D., Springfield. 

* John C. Howard, M. D. 

* Rev. Simeon Howard, D. D. 

* Samuel Howe, A. M., Northampton. 

Rev. Heman Humphrey, D. D., President 

of Amherst College. 
* Ebenezer Hunt, M. D., Northampton. 

J. 

Charles Jackson, LL. D. 

Charles T. Jackson, M. D. 

James Jackson, M. D., Prof. Theor. and 

Prac. Med. in Harv. Uni. 

John B. S. Jackson, M. D. 

* Jonathan Jackson, A. M. 

* Charles Jarvis, M. D. 

K. 

* Daniel Kilham, M. D., Wenham. 

* Rev. Joun Tuornton Kirxxianp, D.D., 

LL. D., President of Harvard Univer- 

sity, V. Pres. A. A., Cambridge. 

L. 

* Rev. John Lathrop, D. D. 

* Rev. Joseph Lathrop, D. D., Springfield. 

* George G. Lee, A. M. 

* Benjamin Lincoln, A. M., Hingham. 
* Levi Lincoln, A. M., Worcester. 

Levi Lincoln, LL. D., Worcester. 

* James Lloyd, LL.D. 

Henry W. Longfellow, A. M., Prof. Fr. and 
Span. Lang. and Lit., Cambridge. 

* Rev. Elijah Lothrop. 
Joseph Lovering, A. M., Prof. Math. and 

Nat. Phil., Cambridge. 
Francis C. Lowell, A. M. 



554 

* John Lowell, LL. D. 

* John Lowell, LL. D. 

John Amory Lowell, A. M. 
* Rev. Joseph Lyman, D. D., Hatfield. 

M. 

Horace Mann, A. M. 

* James Mann, M. D. 

* Rev. Samuel Mather, D. D. 

* John Mellen, A. M., Cambridge. 

* Solomon P. Miles, A. M. 

* George R. Minot, A. M. 
William Mitchell, Nantucket. 

* Samuel Moody, A. M., Newbury. 

N. 

Andrews Norton, A. M., Prof. Sac. Lit., 
Cambridge. : 

Rev. George R. Noyes, D. D., Prof. Heb. 
and other Orient. Lang., Cambridge. 

O. 

William Oakes, A. M., Ipswich. 

* Andrew Oliver, A. M., Salem. 

* Benjamin L. Oliver, M. D., Salem. 

* Daniel Oliver, M. D. 

* Joseph Orne, M. D., Salem. 

Harrison Gray Otis, LL. D. 

Pp. 

* Robert Treat Paine, LL. D. 

Robert Treat Paine, A. M. 

* William Paine, M. D., Worcester. 

* Isaac Parker, LL. D. 

* Theodore Parsons, M. D., Newbury. 
* Theophilus Parsons, LL. D. 
Theophilus Parsons, A. M. 

* George Partridge, A. M., Duxbury. 

Fellows of the American Academy of Arts and Sciences. 

* Rev. Phillips Payson, D. D., Chelsea. 

*Rev. Eliphalet Pearson, LL. D., Prof. 
Sacred Lit., Andover. 

Francis Peabody, Salem. 
* William Dandridge Peck, A. M., Prof. 

Nat. Hist., Cambridge. 
Benjamin Peirce, A. M., Prof. Astron. and 

Math., Cambridge. 
Abel L. Peirson, M. D., Salem. 

Henry C. Perkins, M. D., Newburyport. 
Jacob Perkins, Newburyport. 
* John Phillips, A. M. 
* Samuel Phillips, LL. D., Andover. 

Willard Phillips, A. M. 
* Joun Picxerine, LL. D., Pres. A. JA. 

Octavius Pickering, A. M. 
* Benjamin Pickman, A. M., Salem. 

Rey. John Pierce, D. D., Brookline. 

* Nicholas Pike, A. M., Newburyport. 
Allan Pollock. 
* Joseph Pope. 
Rev. John Snelling Popkin, D. D., Prof. 

Greek Lit., Cambridge. 

* Rev. Eliphalet Porter, D. D., Roxbury. 
* Oliver Prescott, M. D., Groton. 

* William Prescott, LL. D. 

William H. Prescott, LL. D. 

* Rev. John Prince, LL. D., Salem. 

Samuel Putnam, LL. D. 

Q. 

Josiau Quincy, LL. D., Pres. Harv. Univ., 

V. Pres. A. A. 

R. 

* Isaac Rand, M. D. 

John Reed, A. M., Yarmouth. 

Edward Reynolds, M. D. 

* Edward H. Robbins, A. M., Milton. 

Joseph Roby, M. D. 



Fellows of the American Academy of Arts and Sciences. 

Rev. John Lewis Russell, A. M., Hingham. 

* Thomas Russell. 

S. 

* Leverett Saltonstall, LL. D., Salem. 

* Rev. Zedekiah Sanger, D. D., Bridgewater. 

* Nathaniel P. Sargeant, A. M. 
James Savage, LL. D. 

* Micajah Sawyer, M. D., Newbury. 
* Theodore Sedgwick, LL. D., Stockbridge. 

* William Sever, A. M., Kingston. 

* Samuel Sewall, LL. D., Marblehead. 

*Stephen Sewall, A. M., Prof. Hebrew, &c., 
Cambridge. 

George Cheyne Shattuck, M. D. 
Lemuel Shaw, LL. D. 

* Samuel Shaw, A. M., Bridgewater. 
* William S. Shaw, A. M. 

Thomas Sherwin, A. M. 

Jared Sparks, LL.D., Prof. Ancient and 
Modern History, Cambridge. 

* William Spooner, M. D. 

* John Sprague, A. M., Lancaster. 

* Asahel Stearns, LL. D., Prof. Law, Cam- 
bridge. 

* Rev. Charles Stearns, D. D., Lincoln. 

David Humphreys Storer, M. D. 
* Ebenezer Storer, A. M. 

Charles S. Storrow, A. B. : 

* Joseph Story, LL. D., Prof. Law, Cam- 

bridge. 

* Caleb Strong, LL. D., Northampton. 
Moses Stuart, Prof. Sac. Lit., Andover. 

* James Sullivan, LL. D. 

John L. Sullivan, A. M. 

Richard Sullivan, A. M. 
* William Sullivan, LL. D. 

* Increase Sumner, A. M., Roxbury. 

William Sweetser, M. D., Prof. Med. in 
Univ. Verm. 

* John B. Swett, M. D., Newburyport. 

Samuel Swett, A. M. 

555 

ae 

* Rev. David Tappan, D. D., Prof. Theol., 
Cambridge. 

John H. Temple. 

James Englebert Teschemacher. 
* Rev. Peter Thacher, D. D. 

* Peter O. Thacher, A. M. 

* Rev. Samuel C. Thacher, A. M. 

* Rev. Thomas Thacher, A. M., Dedham. 

Sylvanus Thayer, of the U. S. Army. 
* Joshua Thomas, A. M., Plymouth. 

* Benjamin Thompson (Count Rumford). 
George Ticknor, A. M., Prof. Fr. and Span. 

Lang. and Lit. in Harv. Univ. 
Joseph Tilden, A. M. 

Nicholas Tillinghast, Bridgewater. 

* Nathaniel Tracy, A. M., Newburyport. 

Daniel Treadwell, A.M., Rumford Prof. in 
Harv. Univ., Cambridge. 

* John D. Treadwell, M. D., Salem. 

Edward Tuckerman, LL. B., Cambridge. 

*Cotton Tufts, M. D., Weymouth. 

* Dudley A. Tyng, LL. D. 

We 

* Francis Vergnies, M. D., LL. D., Neu- 

buryport. 

Ww. 

Rev. James Walker, D. D., Prof. of Nat. 
Religion, Moral Philosophy, and Civil 
Polity, Cambridge. 

* Rev. Henry Ware, D. D., Prof. Theol., 
Cambridge. 

John Ware, M. D., Prof. Theor. and Prac. 
Med. in Harv. Univ. 

* James Warren, A. M., Plymouth. 

* John Warren, M. D., Prof. Anat. and Surg. 

John C. Warren, M. D., Prof. Anat. and 
Surg.in Harv. Univ. 



556 

Benjamin Waterhouse, M. D., Prof. Theor. 
and Prac. Med., Cambridge. 

* Rev. Samuel Webber, D.D., Pres. Harv. 

Univ., Cambridge. 
Daniel Webster, LL. D. 

John White Webster, M. D., Prof. Chem. 

and Miner., Cambridge. 
* Redford Webster. 
William Wells, A. M., Cambridge. 

* Thomas Welsh, M. D. 

* Rev. Samuel West, D. D. 

Henry Wheatland, M. D., Salem. 
Daniel Appleton White, LL. D., Salem. 

* Rev. Edward Wigglesworth, D. D., Prof. 
Theol., Cambridge. 

Edward Wigglesworth, A. M. 
Samuel S. Wilde, LL.D. 

Fellows of the American Academy of Arts and Sciences. 

* Rev. Josepu Witxarp, D. D., LL. D., 
Pres. Harv. Univ., V. Pres. A. A., 

Cambridge. 
Rev. Samuel Willard, D. D., Hingham. 
Sidney Willard, A. M., Prof. Hebrew, &c., 

Cambridge. 
* Rev. Abraham Williams, Sandwich. 

* Rev. Nehemiah Williams, A. M., Brimfield. 

* James Winthrop, LL. D., Prof., §c., Cam- 

bridge. 
* Thomas L. Winthrop, LL. D. 

Rev. Leonard Woods, D. D., Prof. Theol., 

Andover. 

Joseph E. Worcester, A. M., Cambridge. 

Jeffries Wyman, M. D. 
Morrill Wyman, M. D., Cambridge. 

* Rufus Wyman, M. D., Charlestown. 

AMERICAN HONORARY MEMBERS. 

MAINE. 

Rev. WilliamA llen, D. D., President of 

Bowdoin College, Brunswick. 

* Rev. Jesse Appleton, D. D., President of | 
Bowdoin College, Brunswick. 

Parker Cleaveland, LL. D., Prof. Math. and 

Nat. Phil., Bowd. Col., Brunswick. 
* David Cobb, A. M., Goldsborough. 

* Rev. Samuel Deane, D. D., Portland. 
* Henry Knox, Thomaston. 
* Rev. Daniel Little, A. M., Wells. 
* Rev. Joseph McKeen, D. D., President 

of Bowdoin College, Brunswick. 
Rey. Ichabod Nichols, D. D., Portland. 

Alpheus §. Packard, A. M., Prof. Ane. 

Lang. and Class, Lit., Bowdoin College, 
Brunswick. 

Nathan Read, A. M., Belfast. 
* David Sewall, LL. D., York. 

William Smyth, Prof. Math. and Nat. Phil., 
Bowdoin College, Brunswick. 

| * Benjamin Vaughan, LL. D., Hallowell. 
| * Charles Vaughan, Hallowell. 

* Nathaniel Wells, A. M., Wells. 

NEW HAMPSHIRE. 

* Ebenezer Adams, A. M., Prof. Math. and 

Nat. Phil. in Dartmouth College, Han- 
over. ; 

* Samuel Hale, Walpole. 
* Rev. Samuel Langdon, D. D., President of 

Harvard University, Hampton Falls. 



Fellows of the American Academy of Aris and Sciences. 

* Daniel Oliver, M. D., Prof. of Intel. and 

Mor. Phil., &c., in Dartmouth Coll., 

Hanover. 

* John Pickering, A. M., Portsmouth, 

* John Sparhawk. 
* Samuel Tenney, M. D., Eveter. 
* Meshech Weare, A. M., Hampton. 

VERMONT. 

Rev. Joshua Bates, D. D., President of 
Middlebury College, Dudley. 

Daniel Chipman, A. M., Ripton. 

James Dean, Prof. Math. and Nat. Phil., 
Burlington. 

* Frederick Hall, A. M., Prof. Math. and 

Nat. Phil., Middlebury College. 
Elijah Paine, LL. D., Williamstown. 

* Rev. Samuel Williams, LL. D., Rutland. 

RHODE ISLAND. 

* Joseph Brown, Prof. Nat. Phil., Provi- 

dence. 

Solomon Drown, M. D., Prof. Mat. Med. 

and Botany, Providence. 
Rev. Francis Wayland, D. D., President of 

Brown University, Providence. 

* Benjamin West, LL. D., Prof. Math. and 
Nat. Phil., Providence. 

CONNECTICUT. 

Rev. Henry Channing, A. M., New London. 

James D. Dana, A. M., New Haven. 

Rev. Jeremiah Day, D. D., LL. D., Pres- 

ident of Yale College, New Haven. 
* Rev. Timothy Dwight, D. D., LL. D., 

Pres. of Yale College, New Haven. 
* Oliver Ellsworth, LL.D., Windsor. 

* Benjamin Gale, A. M., Killingworth. 

62 

557 

* David Humphreys, LL. D., New Haven. 

Rev. Samuel Farmer Jarvis, D.D., Prof. 
Orient. Lang. and Lit., Hartford. 

James L. Kingsley, LL. D., Prof. Latin in 
Yale College, New Haven. 

Benjamin Silliman, LL. D., Prof. Chem. in 

Yale College, New Haven. 
* Rev. Ezra Stiles, D.D., LL. D., Presi- 

dent of Yale College, New Haven. 

* John Treadwell, LL. D., Farmington. 

* John Trumbull, A. M., Lebanon. 

* John Trumbull, LL. D., Hartford. 

* Jonathan Trumbull, LL. D., Lebanon. 

* Jonathan Trumbull, LL. D., Lebanon. 

* Noah Webster, LL. D., New Haven. 
T. D. Woolsey, Prof. Greek in Yale Col- 

lege, New Haven. 

NEW YORK. 

James H. Anderson, Prof. Math. in Colum- 

bia College, New York. 

Charles Avery, Prof. Nat. Phil. and Chem. 
in Hamilton College, New York. 

J. W. Bailey, Prof. Chem. in Mil. Acad., 
West Point. y 

W. H. C. Bartlett, Prof. in Mil. Acad., 

West Point. 

* Archibald Bruce, M. D., Prof. Miner., New 

York. 

Marcus Catlin, Prof. Math. in Hamilton Col- 
lege, New York. 

* De Witt Clinton, LL. D., Albany. 

Joseph G. Cogswell, LL. D,, Prof. Miner. 
and Geol. in Harv. Univ., New York. 

Charles Davies, Prof. Math., West Point. 

Major Delafield, Superintendent of the Mil- 
itary Academy, West Point. 

Benjamin De Witt, Albany. 
* George Gibbs, Long Island. 
C. Gill, Prof. in St. Paul’s College, Flush- 

ing, L. I. 



558 

* Alexander Hamilton, LL. D., New York. 

* David Hosack, M. D., LL. D., NM. York. 

* John Jay, LL. D., Bedford. 

* Rufus King, LL. D., Long Island. 

* Rev. Samuel Kirkland, Parts. 

Elias Loomis, Prof. Nat. Phil. in Univ. of 
New York, New York. 

* Samuel L. Mitchell, M. D., LL. D., New 
York. 

* Samuel Osgood, A. M., New York. 

William C. Redfield, New York. 

James Renwick, LL. D., Prof. Nat. Phil. 
and Chem. in Columbia College, New 
York. 

* Horatio Gates Spafford, LL. D., Albany. 
John Torrey, LL. D., Prof. Botany and 

Chem. in Medical College, New York. 
* Fr. Adrian Van der Kemp, LL. D., Ol- 

denbarnevelt. 

NEW JERSEY. 

* John Garnett, New Brunswick. 

Joseph Henry, LL. D., Prof. Nat. Phil., 
Princeton. 

* William Livingston, LL. D., Elizabeth- 

town. 

* William Patterson, LL.D. 

D. Stansbury, Belleville. 

Theodore Strong, LL. D., Prof. Math. and 

Nat. Phil., Rutgers Coll., New Bruns- 

wick. 

PENNSYLVANIA. 

* Robert Adrain, LL. D., Prof. Math. in 
Univ. of Penn., Philadelphia. 

Alexander D. Bache, LL. D., Professor, 
Philadelphia. 

* Benjamin Smith Barton, M. D., Prof. 

Med. in Univ. of Penn., Philadelphia. 

* Owen Biddle, Philadelphia. 

Fellows of the American Academy of Arts and Sciences. 

* Peter S. Duponceau, LL. D., Philadel- 
phia. 

* Benjamin Franklin, LL. D., F.R.S&., 

Philadelphia. 
S. Godon, Philadelphia. 
Robert Hare, M. D., Prof. Chem. in Univ. 

of Penn., Philadelphia. 
* Ebenezer Hazard, Philadelphia. 

Samuel George Morton, M. D., Philadelphia. 

Eugenius Nulty, Philadelphia. 

Robert M. Patterson, M. D., Philadelphia. 

Rt. Rev. Alonzo Potter, D. D., Philadelphia. 

* David Rittenhouse, LL. D., F.R.S., 
Philadelphia. 

Henry D. Rogers, A. M., Professor, Phila- 
delphia. 

* Benjamin Rush, M. D., Prof. Med. in 
Univ. of Penn., Philadelphia. 

* Adam Seybert, Philadelphia. 
* William Tilghman, LL. D., Philadelphia. 

* Caspar Wistar, M.D., Prof. Med. in 
Univ. of Penn., Philadelphia. 

* Samuel Vaughan, Philadelphia. 

Sears C. Walker, A. M., Philadelphia. 

DISTRICT OF COLUMBIA. 

Col. J. J. Abert, U.S. Topograph. Engineers, 
Washington. 

Col. George Bomford, Chief of the Ordnance 
Department, Washington. 

William Cranch, LL. D., Washington. 

Major James D. Graham, U. S. Army. 

Thomas P. Jones, M. D., Washington. 

Commodore Charles Morris, U. S. Navy. 

Charles G. Page, M. D., Washington. 

Charles Pickering, M. D., Washington. 

Lieut. Col. George Talcott, U. 8. Ordnance 
Department, Washington. 

Col. Joseph G. Totten, Chief Engineer, U. 
S. Army. 

Commander Charles Wilkes, U. S. Navy. 



Fellows of the American Academy of Arts and Sciences. 

VIRGINIA. 

* Thomas Jefferson, LL. D., Monticello. 

* Arthur Lee, M. D., LL. D, Urbanna. 

* Right Rev. James Madison, D. D., Presi- 

dent of Wiliam and Mary College. 
* John Marshall, LL. D., Richmond. 

William B. Rogers, Professor, Charlottes- 

ville. 

* Rev. John Jones Spooner, Martin’s Bran- 
don. 

* Grorce Wasuineton, LL. D., Mount 

Vernon. 

SOUTH CAROLINA. 

Rey. Jasper Adams, D. D., President of 
Charleston College, Charleston. 

Rev. J. Bachman, D. D., Charleston. 

* Stephen Elliott, LL. D., Charleston. 

John E. Holbrook, M. D., Prof. Anat., 
Charleston. 

Francis Lieber, P. D., Professor, Columbia. 

Joel R. Poinsett, LL. D., Charleston. 

559 

OHIO. 

Nathan Drake, M. D., Cincinnati. 

Reuben D. Mussey, M. D., Prof. Anat., 

§c., in Dartmouth College. 

William S. Sullivant, A. M., Columbus. 

KENTUCKY. 

Elisha Bartlett, M. D., Prof. Med. in Tran- 
sylvania University, Lexington. 

* Rev. Horace Holley, LL. D., President of 
Transylvania University, Lexington. 

*C.S. Rafinesque Schmalz, Lexington. 

MISSISSIPPI. 

* Winthrop Sargent, A. M., Natchez. 

NOVA SCOTIA. 

* John Halliburton, M. D., Halifaz. 

SOUTH AMERICA. 

Dr. Samuel Moreno, Buenos Ayres. 

FOREIGN HONORARY MEMBERS. 

GREAT BRITAIN. 

George Biddell Airy, F. R. 8., Cor. Mem. 
Fr. Instit., Astronomer Royal, Green- 

wich. 

Charles Babbage, F. R.S., Cor. Mem. Fr. 

Instit. 

*Francis Baily, F. R. 8. 

* Edward Bancroft, M. D., F. R.S. 

* Sir Joseph Banks, President of the Royal 
Society. 

Peter Barlow, F. R. S. 

* Sir Charles Blagden, M.D., F. R.S., Sec- 
retary of the Royal Society. 

Sir David Brewster, F. R. §., Cor. Mem. 

Fr. Instit. 



560 

John Brinkley, D. D., Bishop of Cloyne. 
Francis Boott, M. D., F. L. §. 

H. J. Brooke, F. R. 8. 

* Mather Brown, Esq. 
Sir Mark Isambert Brunel, Cor. Mem. Fr. 

Instit. 
Very Rev. William Buckland, D. D., 

F.R.S., Prof. Geol., Oxford, Dean 
of Westminster. 

* John Singleton Copley, Esq. 
* John Cranch, Esq. 
* John Dalton. 
* Sir Humphrey Davy, President of the Royal 

Society. 

* George Erving, Esq. 
* William Falconer, M.D., F.R.S. 

Michael Faraday, F. R. S., Cor. Mem. Fr. 

Instit., Prof. Chem., London. 
* Davies Gilbert, President of the Royal 

Society. 
William Hamilton, F. R. S., Andrews Prof. 

Astron., Dublin. 

* Sir William Hamilton, F. R. S. 

* Jobn Haygarth, M. D., F. R.S. 
Sir John F. W. Herschel, Bart., F. R. S., 

Cor. Mem. Fr. Instit. 

* Sir William Herschel, F. R. S. 

* Sir Benjamin Hobhouse. 

* Thomas Brand Hollis, Esq. 

* Sir Everard Home, F. R. S. 

Sir William Jackson Hooker, F. R. S. 

* Rev. Thomas Hornsby, D. D., F. R. S. 
* John Howard, F. R. S. 

* Charles Hutton, LL. D., F. R. S. 

* Edward Jenner, M. D., F. R. S. 

* Edmund Jennings, Esq. 

* Capt. Henry Kater, F. R. S. 

* Richard Kirwan, F. R. S. 

* The Marquis of Lansdowne. 
* John Coakley Lettsom, M. D., F. R. S. 

Sir John W. Lubbock, Bart., F. R. 8. 

Charles Lyell, F. R.S. 

Fellows of the American Academy of Arts and Sciences. 

* Rey. Archibald Maclaine, D. D. 

* Rev. Nevil Maskelyne, D. D., F. R.S. 

* Henry Moyes, M. D. 
Sir Roderick Impey Murchison, F. R. &., 

Cor. Mem. Fr. Instit. 

* The Duke of Norfolk, F. R. S. 

The Marquis of Northampton, President of 
the Royal Society of London. 

Thomas Nuttall, A. M. 

Capt. W. F. W. Owen, R. N. 

Sir Francis Palgrave. 
Samuel Parkes. 
* Thomas Percival, M. D. 

* John Pond, F. R. S., Astronomer Royal. 

* Richard Price, D. D., F. R. 8. 

* Joseph Priestley, D. D., F. R. 8. 

* Rev. Abraham Rees, LL. D., F. R. S. 

Adam Sedgwick, F. R. S., Prof. Geol., 
Cambridge. 

* Sir John Sinclair. 
* Dugald Stewart, F. R. S. 

Jonathan Stokes, M. D. 

William Vaughan, F. R. S. 

* Richard Watson, LL. D., F. R. S., Bish- 

op of Llandaff. 

* Benjamin West, Esq., President of the 
Royal Academy of Arts. 

* William Hyde Wollaston, M. D., F. R.S. 
Robert Young, Esq. 

* Thomas Young, M.D., F. R. S., Secreta- 

ry of the Royal Society. 

PORTUGAL. 

Joaquim Jose da Costa de Macedo, Secreta- 
ry of Lisbon Academy. 

* The Abbé Correa da Serra. 

SPAIN. 

* The Duke de Almodovar. 

Don Angel Calderon de la Barea. 



Fellows of the American Academy of Arts and Sciences. 

Sefior Pascual de Gayangos, Madrid. 
* The Marques de Santa Cruz. 

FRANCE. 

*J. L.R. D’Alembert, Secretary of the 
Academy of Inscrip. and Belles Lettres. 

* The Count Claude Louis Berthollet. 

* Jean Baptiste Biot, Mem. Fr. Instit. 

* J. S. Brissot de Warville. 

* The Count G. L. le Clerc de Buffon. 

* Jean Charles Burckhardt. 

* The Count de Cassini. 

*'The Marquis de Chastelleux. 

F. J. D. Arago, Perpet. Sec. of Fr. Instit. 
A. L. Cauchy, Mem. Fr. Instit. 
* The Marquis de Condorcet. 
* The Baron G. L. C. F. D. Cuvier, Per- 

pet. Sec. of Acad. Sc. 

The Baron Damoiseau, Mem. Fr. Instit. 

* The Chevalier J. B. J. Delambre. 

* Charles W. F. Dumas. 

* J. P. de L’Etombe. 

Jean Baptiste Benoit Eyries, Mem. Fr. Instit. 
M. Fabre. 

* General Lafayette. 

* J. Feron, M. D. 

J. L. Gay-Lussac, Mem. Fr. Instit. 
* M. Count de Gebelin. 

* The Count de Grandchain. 

M. Jeurat. 

* M. de la Lande. 

* A. M. Legendre. 

* The Chevalier César Anne de la Luzerne. 

* The Count de Barbé-Marbois. 

* The Marquis de la Place. 
* The Baron Poisson. 

* Louis Valentin, M. D. 

ITALY. 

Nicolas Cacciatore, Director of the Royal Ob- 
servatory, Palermo. 

561 

Marquis Gino Capponi. 
* The Count de Castiglione. 
Domenico Lo Faso, Pietra Santa, Duke of 

Serra di Falco, Cor. Mem. Fr. Instit. 

Horatio Greenough. 
M. G. Plana. 

HOLLAND. 

* Alexandre Marie Cerisier. 

* Cornelius de Gyzelaer. 
* John Luzac. 

* Frederic William Pestel. 

BELGIUM. 

A. Quetelet, Director of the Royal Observa- 

tory and Perpetual Secretary of the Roy- 
al Academy, Brussels. 

GERMANY. 

* Frederick William Bessel. 

* John Frederic Blumenbach. 

J. T. Birg. 
* John Godfrey Eichhorn. 
Stephen Endlicher. 
Charles F. Gauss. 

* George Hassel. 

James Hemmer. 

* Charles Gottlob Heyne. 
* The Baron von Hiibsch. 

The Baron Alexander von Humboldt, Cor. 

Mem. Fr. Instit. 

* The Baron William von Humboldt. 

Justus von Liebig, Cor. Mem. Fr. Instit. 
The Baron von Lindenau, Cor. Mem. Fr. 

Instit. 

Prof. Charles Francis Philip von Martius. 

* The Baron von Niebuhr. 

* William Olbers, Bremen. 

Heinrich Christian Schumacher, Cor. Mem. 
Fr. Instit. 

* The Baron von Zach. 



562 Fellows of the American Academy of Arts and Sciences. 

SWEDEN. RUSSIA. 

* Peter Jonas Berg. Charles Cramer. 

Jacob Berzelius, M.D., F.R.S., Cor. | Sir Edward Collins. 

Mem. Fr. Instit. Charles Etter. 

* Samuel Gustavus Hermelin. * Leonard Euler. 

* Gustavus Paykull. * Nicholas Fuss. 

* Peter Wargentin, Secretary of the Academy | Mr. Ostrogradsky, of the Imperial Academy 

of Sciences, Stockholm. of Sciences, St. Petersburg. 

* ff, T. Schubert. 

DENMARK. Friedrich Georg Wilhelm Struve. 
G. Fischer de Waldheim. 

J. G. Thorkelin, LL. D. * The Baron Julius von Wallenstein. 

OFFICERS OF THE AMERICAN ACADEMY, 

FOR THE YEAR BEGINNING MAY 27, 1845. 

* JOHN PICKERING, LL. D., President. 

JACOB BIGELOW, M.D., Vice-President. 
ASA GRAY, M.D., Corresponding Secretary. 
OLIVER W. HOLMES, M.D., Recording Secretary. 

J. INGERSOLL BOWDITCH, Treasurer. 
AUG. A. GOULD, M. D., Librarian and Cabinet-keeper. 

* Joun Picxerine, LL. D. 

Jacos Bicetow, M. D. 

Daniet TREADWELL, A. M. 

Joun Ware, M. D. 

Bensamin Peirce, A. M. 

Grorce B. Emerson, A. M. 

Amos Binney, M. D. 
Francis Bowen, A. M. 

Rumford Committee. 
| 
| 
J 

\ 
J 

Avueustus A. Gouxp, M.D. | 

J 

Committee of Publications. 

D. Humenreys Srorer, M. D. Committee on the Library. 
Bensamin Perrce, A. M. 

Bengamin Peirce, A. M. 

C. C. Frerton, A. M. Committee on Reports. 

Morritt Wyman, M. D. 



STATUTES 

OF THE 

AMERICAN ACADEMY OF ARTS AND SCIENCES. 

CHAPTER I. 

Of Officers. 

1. Tuere shall be a President, a Vice-President, a Corresponding Sec- 

retary, a Recording Secretary, a Treasurer, and a Librarian, which offi- 

cers shall be annually elected by written votes, the day next preceding 

the last Wednesday in May. . 

2. If either of the Secretaries, the Treasurer, or the Keeper of the Li- 

brary die, resign, or be removed during the year, the vacant office or offi- 

ces shall, at the next meeting of the Academy, be filled by written votes 

for the remainder of the year. 

CHAPTER II. 

Of the President. 

1. It shall be the duty of the President, and, in his absence, of the 

Vice-President or next officer in order, as above enumerated, to preside at 

the meetings of the Academy ; to summon extraordinary meetings of the 

Academy, upon any urgent occasion ; and to execute or see to the exe- 

cution of the statutes of the Academy. 
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2. The President, or in his absence the next officer as above enumer- 

ated, is empowered to draw upon the Treasurer for such sums of money 

as the Academy shall direct. Bills presented on account of the Library or 

the publications of the Academy must be previously approved by the re- 

spective committees on these departments. 

3. Any deed or writing, to which the common seal is to be affixed, 

shall be signed and sealed by the President, when thereto authorized by the 

Academy. 

CHAPTER III. 

Of the Secretaries. 

1. The Corresponding Secretary shall keep the letter-book, shall record 

all letters written in the name of the Academy, and preserve on file all 

letters which are received ; and, at each meeting, he shall read such let- 

ters as have been addressed to the Academy since the last meeting. With 

the advice and consent of the President, he may propose and make ex- 

changes with such other scientific associations as he shall deem proper, 

and may give copies of the Transactions of the Academy for this purpose. 

2. The Recording Secretary shall have charge of the charter and stat- 

ute-book, journals, and all literary papers belonging to the Academy. He 

shall keep a record of the proceedings of the Academy at its meetings, 

and after each meeting is duly opened by the presiding officer, he shall 

read the proceedings of the last meeting. He shall post up in the hall a 

list of the persons nominated for election into the Academy, which list 

shall remain there at least during the interval between two successive quar- 

terly meetings ; and when any individual is chosen, he shall insert in the 

records the names of the Fellows by whom he was nominated. 

3. The Corresponding and Recording Secretaries shall have authority 

to publish in an octavo form such of the proceedings of the Academy as 

may seem to them calculated to advance the interests of science. 

4. Until the further order of the Academy, it shall be the duty of the 

Corresponding Secretary to transmit to every Fellow thereof residing in 
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foreign countries one copy of each volume of Memoirs hereafter published, 
as soon as convenient. 

5. Any Fellow of the Academy shall be entitled to receive one copy o 
each volume hereafter published, by applying personally, or by written order, 

for the same within two years after such publication. 

CHAPTER IV. 

Of the Treasurer. 

1. The Treasurer shall give such security as the Academy may require, 

for the trust reposed in him. 

2. The Treasurer shall receive officially all moneys or sums of money 
due or payable, and all bequests or donations made, to the Academy ; and, 
by order of the President or presiding officer, shall pay such sums as the 
Academy shall direct ; and shall keep an account of all receipts and expendi- 
tures. 

3. All moneys or sums of money, which there shall not be present occa- 
sion to expend, shall be put out at interest on such securities, or otherwise 
disposed of, as the Academy shall direct. 

4. The Treasurer shall keep a separate account of the income and ap- 
propriation of the Rumford fund, and report the same annually. 

5. The Treasurer’s accounts shall be annually audited by a committee 

appointed by the Academy for the purpose. 

CHAPTER V. 

Of the Library and Cabinet. 

1. It shall be the duty of the Librarian to take charge of the books, to 
keep a correct catalogue of the same, and to provide for the delivery of 
books from the Library. 

2. Any Fellow of the Academy may have at any one time three volumes 
from the Library. 
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8. Books may be kept out three. calendar months, and no longer ; and 

every person shall be subjected to a fine of twenty cents a week for every 

volume retained beyond that time. 

4. Every person, who takes a book from the Library, shall give a receipt 

for the same to the Librarian or his assistant. 

5. Every book shall be returned in good order, regard being had to the 

necessary wear of the book with good usage. And if any book shall be lost 

or injured, the person to whom it stands charged shall replace it by a new 

volume or set, if it belong to a set, or pay the current price of the volume or 

set to the Librarian; and thereupon the remainder of the set, if the volume 

belonged to a set, shall be delivered to the person so paying for the same. 

6. All books shall be returned to the Library for examination, at least one 

week before the annual meeting. And every person then having one or more 

books and neglecting to return the same, as herein required, shall forfeit and 

pay a fine of one dollar. 

7. A committee on the Library, to consist of three persons, of whom the 

Librarian shall be one, shall be chosen at the annual meeting in May. This 

committee shall examine the Library, and make report of its condition at the 

next annual meeting. They shall have authority to purchase such books, from 

time to time, as they may deem expedient ; to make rules and regulations 

concerning the circulation, return, and safe keeping of the books; and to ap- 

point such agents for these purposes as they may think necessary. And for 

all these objects there shall annually be appropriated a proper sum, to be ex- 

pended under their direction, and the charges to be made either to the Rum- 

ford fund, or to that of the Academy, as the committee may direct. 

CHAPTER VI. 

Of Meetings. 

1. There shall be annually four stated meetings of the Academy, namely, 

on the last Wednesday in January, the day next preceding the last Wednes- 

day in May, the second Wednesday in August, and the second Wednesday in 

November, to be held at the Hall of the Academy in Boston. 
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2. The President shall have power to call extraordinary meetings of the 

Academy, at such time and place as he shall see fit. 

3. Seven Fellows shall constitute a quorum for the transaction of business 

of every description, which may come before the Academy. 

4. The Recording Secretary shall notify the meetings of the Academy to 

the Fellows residing in Boston and the vicinity, and shall also cause the meet- 

ings to be advertised in the public papers, whenever he deems such further no- 

tice to be necessary. 

CHAPTER VII. 

Of Fellows. 

1. No person shall be elected a Fellow of the Academy, unless proposed 

and recommended by one or more Fellows, who shall subscribe their names 

to the recommendation upon the nomination list. The name shall stand on 

the nomination list at least during the interval between two statute meetings 

previous to the election. Three fourths of the votes given shall be necessary 

to constitute a majority for the admission of a member ; and when three 

fourths shall amount to less than seven, then seven votes shall be necessary. 

Should any person, on balloting, not be admitted, his name shall be removed 

from the nomination list ; but may at any future period be placed upon it again 

for a new nomination. 

2. Each Fellow residing in the State of Massachusetts shall pay annually 

two dollars to the Academy, and such additional sum, not exceeding three 

dollars, as the Academy at its annual meeting shall require. 

CHAPTER VIII. 

On Literary Performances. 

1. The Academy will never express its judgment on literary or scientific 

memoirs or performances submitted to it, or included in its printed transactions. 
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2. A committee of three persons, to be called the Committee on Publica- 

tions, shall be chosen at each annual meeting, and to them all memoirs sub- 

mitted to the Academy shall be referred. 

RUMFORD PREMIUM. 

In conformity with the last will of Benjamin Count Rumford, granting a 

certain fund to the American Academy of Arts and Sciences, and of a de- 

cree of the Supreme Judicial Court for carrying into effect the general chari- 

table intent and purpose of Count Rumford, as expressed in his said will, the 

Academy is empowered to make from the income of said fund, as it now ex- 

ists, at any annual meeting, award of a gold and silver medal, being together . 

of the intrinsic value of three hundred dollars, as a premium, to the author of 

any important discovery or useful improvement on light or on heat, which shall 

have been made and published by printing, or in any way made known to the 

public, in any part of the continent of America, or any of the American 

islands ; preference being always given to such discoveries as shall, in the 

opinion of the Academy, tend most to promote the good of mankind ; and to 

add to such medals, as a further premium for such discovery and improvement, 

if the Academy see fit so to do, a sum of money not exceeding three hundred 

dollars. 

For this purpose, a standing committee is appointed annually by the Acad- 

emy, in May, to consider and report on all applications for the Rumford Pre- 

mium. 







uses 

FH 
afer 

Pre 
Sn 

FH 
ss 

2 SE 

[esheets (epefiesy 3} 

EEE 
rH 
Tous 
cr 

qt] 

ag 
= day May rg erm 

PAG 

| 

p adurt 
é 

= 

ae 
FRESE HuEveseaes 

seerecgeens 

TY 

pines 
EHH 5 

Seeeeee 

CEEEEE EHH 
EEE EE EE EEE A 

ab 

Ban 

Sl 
Seni 

rae SER EP EEE EEE EE 

da 

ce 

CHEE EEE 

boy 

Seeee075R8 

SEEEEE saGaraiaee lA 

ae 
EH 

sugnauE 
EEE 
ae 

a 

prs pecesre 

eee eee ta 

aa 
ae 

cH 

EEEH 

Sri 

| Noon. 

CH 

HHH 

rH 

rH 
ScGeecaee 

oe 

4 

ae 



ae Sse PUIE. 

| | | 
| | Mea | =! [Mo 

| Nosoormir. 42 q| ft = a8 2|a* ale a 2 yi alr al na 
| 7 i T goa anee - \ 

4 te EA amas a a wo EERE aaa ft i 1 1 t “ek 
150.0 | SEE i E Hr SEER TEPER EEE EEE Ee 

I Te HC CURVE Hee instars 
a pss oteiog= tah oF ; 2 1 

a “15 H 4 7 , Tq oN - ie 1 MAGNNTIC DUCLINATION, ‘aaa 
ieee Observed at Cambruige NE. during Tam day May 29-30-1840 

: are value of one division 072. } 

} ] 5 Ty Ee Saas ra age 

¥ 1438.0) i 1 C oeee8 
C i mo 

; a 

, | | i : 
r 432.0) j : +t 

; 
t a Bt rE 

4 3 a s ts o 

| a T T a 
| F Be: 

4 126.0 o + an 5 i: : ; ae CAA S| i ae 

t t 4 ett 4 as i t t { 

s betcha | EE ie 
A SRE EEE TEE +H4t S + + aoe -] af 
nel oan as 1 be coe en t FEt SCPE Eee be 1 

la | 120.0) Papert b PEPE EE et BPs er) | at on Ga SEECEP ELLE + tet PEC 
on n tity T I iam TE + T Tye aa - 

| Set coe enc neRe f i Bee eee -E EEE ane 

= 5 oe Sol nia En tH tt t va aes el to Eee es oo ss el 

T TTT ia tit anes tt 

} | a3 Tt on B cE sia a a tt 

(aa Ete Hatt ts i! + i Eee Eee 
| | EE : 4 t + +H jeanne a + 

| CG | T ot J + : TT t { am r 

| une Et IE + BOR GMA 4 "| tir eeeheene i [TT ah BP 

| Cambridge MT F Midraght. i : 
| =! 

— Thaijers Lhe” Henten. —— 

| 

g\ | u 

; thd 904 100.3 

‘ « 

——— ve — - x a 



PLOL 

Beam 
mee 

i
 

L
o
t
a
 

P
e
e
t
 

pares 
Sipser a
e
z
e
r
s
s
t
 

ses ecgesu tance 
seed eereateceroevGHasSeOGEdusCEuCECcaeGzaT 

Or a gage U
R
E
 

a
 auaDoc reRenaUa 

Mae 
+
 SGad sont osorecenbaFetteseder 

ete 
scusedaacta{ozestofersaecbs"osttcttessasansucerta 

Hs ay go eeeeeeGeeuesects ce gueseearteEaas ci sHovewue otoMEWEEE aU Gr ESS HeEEE 
Soest noeyos cee Cea ceuesaag a panueyee/0e0uT! 

Gl eezeozlsescz 
lee: 

JusuzegaGee 
B
E
E
C
H
 
B
E
E
R
S
 
H
E
E
 

et a
a
e
e
n
e
 

a 
Go euuaseneeu 

g0ecer00es 
Cte 

cess eee] cestecsar suse Ce escea 
adareacesseaaeeans 

“ sree oat come araatcadeoed geosecaeceaces aveait syieaed<pebes asseionsteseatttg 
opezesozes gis Wares gzazoztcozascdevczesaatacstaterarstcscze"-eataraeu 

Gute aeentriea 
Sees ated 

ese coed goo sadd eeoeedla cesee eat cceesset agate seesea enaoctaTE 
E
E
E
 

Gere 
E
E
E
 

E
E
E
 e
e
e
 
s
e
 

e
t
 
:
 B
i
 
e
e
e
 
a
 

Gy eee ESE 
Ga 

Wa geces ge cone bc Ceeeat Coat seseceelce -teeCeasssasaeeeec0cuacosesecas sete 
eesed GM 

-oAprag cedocboed Cavoates estou caestepatr svoztentases #euecteeeee *cyecasta 
set é

 Siicuuciuaulateiridlueenmine 
saudiaid 

BaRe BE sof 
Wier g area ct coed 

c
d
e
e
e
n
a
r
c
e
e
e
t
a
e
e
!
 

sit aeausueanes=st2eccaiaeeeveasce 
Hit 

&
 3, Giese bgeteeetite? ee au tare estos a

t
o
 
a
t
 

e
t
d
 
Z
 .
 

sadazitustosfeate2ecaitantasttcczecess siedlateceeaat etreeeconair ee 
8
 

=
 
z
 ptite 

: 
oe 



ieee 
ae 

\ 

HH | ell | Gi leart| Time. =| | | = > : * 
= alo8 + Alidnight al HIS | {lor Wi 2) Ale ale ale 10: 

| 3 : y rl a a se CURVES TE | 
150.0 ue ‘ - - GQ 4 . ee 

Hot ‘i py 1 TI AIT vy TH oat # MAGNETIC DROLINATION, HH eSCHEsIEE 
Soper { Observed at Toronto V.Canada and at Combridge NE.onTem day 0ct21°1840, t t mat i aoe The upper Curve represents the Cambridge observations. aan t 1 

; The lower Curve represents the Toronto observations. pate peices C ot ow sem 
Arevalue of one itivision 0.72. war aren eat a a a BAS 

| i ~tf iat 4-H EH | 
i t EEP i i Se nena | 

| eT y ‘aD a ae :e a 

| 28 paa He +HT { a 4 EH 
| r j EEE oo HHA | 

BSS Ss |e< on 6 ae a ae Prt ff | - | 

| Goalie! geguca EECA 4 a Ds Hi t aeedae { -H I % i j A Fy + \ t 
232, | > I a foug de Gna vale att Hy i re | 

: + ie t t ic CMAN ’ { KET i deggie: ALS i t is | 
t t t } | 

| i Pete ee io] oa t mas | 
=a saan i ES r eaaaRas | Bf Ee SH | T so Sie ae a a oot Te Ta Eee ree | 

i ; i t I os Fa OR a ltt | 26. ifort Orders ener ol Gel as - i" : 
a 1 att HDG PSO GO Pee ee Ae ee ae 4 GPSRage om 1 PEELE + ] | v7 aD ; + TELE i crt a 

+ } patch : Ey ; le a | 
a SH e8 Poe: et: Noe Ma Hh Wy | 

+ Oe oe om es oe ee zB i we rug mau t + ane aH S| 

| zoo He t a toaseeee toe need REE EEE EEE LL ApAEE a beet oH | 
} | St a ees es PEE CoM tt 1 Tht Bt t bea ea ed rit 

| + a { a to oon =f i t 
| t i + Galea ae ae + t Heal i ralaan\y | Bp pounce Ae ce PE i raf OE a r { 

igoggea { t booaual ano EPA ; 
40, p PEE Ee ee ht} ES 5 i + jongee a des 

| an f: L Et 
E ii a Al re { ee ra Wt no =o. a4 = ra My Be oe a a3 T } 

}) mm & a es wel iz (i eyed ee | 
| 

| = 
———— zx = = 2 = ———— = = 

[I none 
\! G5 357" | fom 21" 33 ~ 
| 703.3. : 



fel . 
Ci
e 

See
r. 

t
e
 

ae 
Si
e 

B
s
 

h
e
t
 

im ae e
e
e
 

a
,
 

*y
 

ba
y 

x
 

s
e
 

e
s
 

mph = then dpm bbe da, 

Rot 

i 

ty 



BEE 
PEE an 

at 
tee 

: 

| H CURVES 
or 

~ MARNETIG DEULINATION, 
Observed. at The Observatery U i Curbridge NBowith a Gauss tnsirument at intervals oF minutes 

from Octobir 20401840 to October 2750" The empurtcal curve ts calculated by th 

Declination = 9.16 1 1515 su. (t— 1802) 2379 sin 2. (t-10-40 "98-0908 stn. 3/t—-O'Y": 

au which tis he time after 0 Gottingen Mean Time, 

formula. 
8)-O.034 sin 4 (t-ON2°I2) 

he Curve from Detwber 200 %to Octaber 214 0%%8 a tine thus 
2 Pry Rein, ay te That « . Wisma a 

- 4 = ag Bs 
23 “ 
FA Nee ait 

The meant curve 
The empirical cure 

Fas Oa 773 ll G7 nl 2" 23 jeon| | 

Theassjers Lith, Bester. 
1s , t 
= ’ % ‘ m in 

iad — > cr 

CC | a - 



e
h
 

i 
R
e
a
 

: 
a
=
 

e
e
 

i
 

fe
e.
 

S
e
r
r
e
 

i
a
 

n
a
l
 

i, 

a 

vat 
» 

7s ‘ 
ms yw c we LE SH 

at a 

| 
5
 

4
 

1
 

1%
 

Bi
t.
) 

ia
m 

=
a
 

“
3
 

BA
 

eh
: 

r 

‘ ay s Mats 

oe . 

denn na doe a 
OA LA. 

; mes he Fr an, 

a 

a 

Se STEN B 

tides 
D gs 
St 

; ta 
ORR AL ARR 

«™ 

> 

; 

bs 

=, 

’ 

See 

ot 

| 
eet 

a 

4 

és 

SS 

pice 

| 

ae 

ee 

= 

ye 

iS 

. 

~r, 

—= 

L“~ 

: 

* 

<3 

a 

4 

4 

< 

-+ 

A 

. 

ee 

: 

ae 

—~ 

aad 

ge 

gt 

- 

ae 

4 



noon 

an 

ial 
E 

Dregs Tita? Zi 

Lt
t 

“r
al
 

: 

a
 

go
ts
 

nm
 

A
e
 

ae
 

tn
 

i)
 

5)
 

i} 
4 

Bo
sa
l:
 

o
s
e
:
 

D
e
 

§:-- 
Be
 

ca
 

BA
 

eu
es
 &&

 
S3
38
 3
 

R
o
c
e
 

B
E
S
S
 

5 
S3
4y
 

a
e
 

A 
os
 B
o
n
 

i
F
 

~
N
E
 

k
s
 

| 

a 

a 

¢
 



a
e
 
[
R
s
 

-
 
n
a
e
t
 
i
 

C
a
a
E
e
.
 

e
e
e
 e
e
i
t
e
 

£ a 
h
a
 
i
h
e
 
e
t
 
C
e
 &
 

, 

f
e
l
t
 f
e
e
 

as 
\ _— ‘e oo 

om 
’ 

'
 

o
a
 

|
 
e
t
y
 

> 
o
e
 

e
e
 

: 
i 

; 
| 

: 
, 

iF 
;
|
 
t
o
r
 

TT 
o
g
 
o
e
 

ae 
es 

Ne 
G
e
?
 

ae 
e
e
 

- 
4 

S 
i
j
 

‘ 
q 

r 
‘ 

7 
: 

e
A
 

ch 
/ 

\ 
: 

4 
4) 

4 

! 
4
 
e
e
 

e
e
 

e
e
 

a
m
 a 

cam 
S
E
E
 

S
I
 

D
I
R
I
B
I
R
L
 

pana 
LEGS 

\ 
c
u
 

‘H] 



: = = Fw - Gottingen (Mean al f a 
| i ie | =a i ll ie it 3 h f | k ia i linea 7 

eat eed ice 1/5 18" 7 1B 2 g| r 

im [ I TSG) i 4 Ly REEL EI a de GeS sos im oan iF | Se sbirsriae a ! a PERI P SEER E Eee | Pe cl Tt ++ =H = Lal _ 4 YH ; | | et ie 
| [ Bezel 7. | HAAR i | Cl 1 lial 

Teed eeEo Acc clei ; cll r 
ad 

=e = | 

EEEBEEE ! 
i IL sar 

= 
r 

| IL f - 

= F 

= E 

= she 
. — | a F \ 

iy 

7 | 

5h 

a + +— + 
5° 

SE = i] 

- FI arta i 1 ] | 56" ; = 
- ne a : J THERMOMETRIC CURVES, ‘Ge ain si hls | TI 7 ini Observed at the Observatory ut Cambridge NE during the tive days commenciny 1840 bctober 20°10" T ea = [> | F iat = [ Te as ERT que LL The observations were made ut intevels of 20 minutes. =) Tia 

| 
le emprrical curve ts caleulated ie formula. 

“ " 
lal 

Temperature =447 7-36 SICAL LGA J-O°8 sind [(t-9°11367-0% S1n.3/t- 6'3T-25;)0'4 sin.4y/t-0 38742) 
2 J 

Shale alent 
The curve trom October 2010to October 21°40* ts «lire thus = il anime "I 

iz i (nee + 3 5 ” Bf. . ee hse ‘ ; 
P = ECE sea Boke! teas F qe [=a | al \" fr 0 \ 23. « Be AN 7 : aN 

65" {sed att Il lla | 7 ib =e cs 6 oo & : | z=! 
, ! [ il 

The mean curves+ » » 
Theempirtcal "4. e +— | AT | IL | |" SryTheyers TH Boston. Fi i | saa f Ba Ea RS! HAH a 

oe ‘1 ! jee 
D 

ps 6 ae ae go 10% “> 12° 43* 14 i5* 16% i7* 18 (a 0% age 2 3* Coombridye Time. 









y 

Mie 

tify 
‘/ 

W
i
s
 

f 

W
Z
,
 


