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LETTER OF TRANSMISSION.

UNITED STATES CoAST SURVEY UFFICE,
WASHINGTON, D. C., April 25, 1878.

DEAR Str: Herewith I have the honor to turn in the results of an inquiry into the meteorology
of Alaska and adjacent regions, forming the Meteorological Appendix to the Coast Pilot of Alaska,
now in preparation.

This chapter comprises an abstract or summary of all accessible meteorological material relating
to the district in question; both of that which has been published, and is widely scattered through
numerous proceedings, annuals, and transactions of learned societies, buried in periodicals in the
Russian and other languages, and otherwise difficult of access; and also of a very large amount of
unpublished material from the archives of the United States Coast Survey, the Medical Department
of the United States Army, the United States Signal Service, and numerous contributions from
private sources which have been kindly placed at my service.

‘With the abstracts are included the fullest references to the sources from which the materials
were derived, and all the data which could be obtaived in relation to the conditions of observation;
matters which have been obtained in many cases with great difficulty, which are not to be found
brought together in any meteorological publication, and are often from private sources of informa-
tion, but without which no intelligent or satisfactory discussion of the data is practicable.

A concise summary of monthly and annual means of temperature, precipitation, and pressure
has been prepared for convenience and speedy reference, the details of which have been subjected
to all the reductions and corrections accessible, except those which would deprive the observations
of their local character, and which may be applied with little trouble by those desiring to study
terrestrial meteorology.

Charts representing the monthly and annual means of temperature and pressure, graphic
figures of the directions of wind at each locality, and of the annual curves of pressure, precipitation,
and temperature accompany the report.

In the general tables the observations have been reduced to English standards: as degrees of
Fahrenheit in the case of temperature, and inches and decimals for pressurc and precipitation.
The barometer, when practicable, has also been reduced to the sea-level at the freezing point.

In the tables of abstracts, in order to render them as nearly as possible comparable, all known
corrections have been applied to the monthly and annual means, excepting, in the case of the
barometer, the corrections for elastic force of aqueous vapor and for gravity. These have been
omitted, as above stated, in order that the local peculiarities of each station might not be eliminated.

. In the general discussion of the data, an attempt has been made rather to elucidate the general
climate of the region than to investigate problems of world-wide application, for treating which
last other regions afford greater facilities in the greater abundance of materials.

In the discussion of the particular stations an attempt has been made to illustrate the local
peculiarities, especially as they relate to commerce, navigation, and agriculture; and especially
with reference to the needs of navigators. Many particulars from Russian sources have been incor-
porated which, in the originals, are practically inaccessible.

My own somewhat wide experience in the region treated of has afforded the opportunity of
adding a number of more or less useful notes and observations.
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While the main object of this work has not been the solution of problems of terrestrial meteor-
ology, it has happened, as is often the case, that the result of the work has been to confirm in many
particulars the theoretical views so ably presented in a recent publication by Mr. Ferrel, of the
Coast Survey, on the distribution of atmospheric pressure, forming part of the Appendix to the
Coast Pilot of the Eastern Coast of the United States.

It may not be improper to state that the unification of the data, derived from so many different
sources, has been a work of great labor and has consumed a great deal of time; indeed, the amount
of investigation necessary to obtain the corrections, to discover whether such and such observations
were taken in new or old style, whether corrections for temperature, height, instramental error,
&c., had been applied or not to the published record, has been astonishing when it is considered
that these data ought in every case to accompany the record when published. It has not been
possible in all cases to obtain all the corrections, but the deficient ones are fortunately not numer-
ous and relatively of slight importance.

I have been most ably assisted in this work by Mr. Marcus Baker, of the United States Coast
Survey, upon whom most of the labor of computation, reduction, and wmuch of the bibliographical
research has devolved.

It may be said, without doubt, that, with the publication of this report, there will be ready,
for the use of the navigator or the student of general meteorology, a summary of all the meteor-
ological data in relation to this region which have been accumulated previous to the year 1877,
and in a form which will cost him the least labor to apply to it the particular mode of invest-
igation which his studies or necessities may demand. While there may be a few isolated and
unimportant omissions, none are known to exist except those mentioned in the general notes, and
which have been neglected (except by giving references to them) because they were not consid-
ered of any value, or to be available for practical use. For a few peripheral stations like Hakodadi
no attempt has been made to present more than a fair summary of a reasonable numnber of observa-
tions. Of these, however, there are but two or three.

In combining in one paper the observations and conditions of observation, unaltered except so
far as to make themn comparable, with the indications of the differences which exist in what are
now shown to be separate meteorological areas; with such notes as may facilitate the pursuits of
the trader and navigator, and a clear indication of the vacancies in the chain of observing stations,
and of particular kinds of observations which have been neglected at stations once occupied, the
writer feels that a work has been accomplished which, if not of the highest order, is yet not unwor-
thy the name of a contribution to knowledge nor of the service to which he has the honor to belong.

I remain, very respectfully, yours,
WM. H. DALL,
Acting Assistant United States Coast Survey.
CARLILE P. PATTERSON,
Superintendent United States Coast Survey, Washington, D. C.
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GENERAL METEOROLOGICAL DISCUSSION.

ATMOSPHERIC PRESSURE.

Tolerably complete records of the barometer have been obtained from some thirteen stations of
the general region, and fragmentary reports from a much larger number, as indicated by the sum-
maries herewith printed. This amount of material is of course insufficient for a conclusive exhibit
of the conditions relating to pressure over so large a region, nor is it enough to warrant extended
generalization in regard to minor details. Nevertheless it does afford us an outline of the main
features expressed by the variations of the barometer in this region, and indicates clearly the area
over which barometric observations are insufficient or wanting.

The Eughsh barometer, divided into inches and tenths, is the companion of the American
navigator in combination, usually, with a thermometer of Fahrenheit’s scale. For this and other
practical reasons the metric and centesimal systems have not been adopted in reducing to a com-
mon standard the often very diverse records under consideration.

In general the result has been to confirm and supplement the ¢ ‘Vleteorologlcal Researches” of
Mr. William Ferrel, recently published by the Coast Survey, adding materially to our knowledge of
details not touched upon by, or extraneous to, that memoir.

Much time and labor has been reqmred to discover the information necessary to reduce the
observations, that they might indicate atmospheric pressure at the sea-level, the mercurial column
being at 320 Fahrenheit; and in a few instances this could be only approximated. The instrumental
corrections in many cases were indeterminable, especially in those cases where an aneroid barometer
was made use of. The practice of omitting all reference to details of station, and character of
nearly all reductions applied to summaries of observations at different stations, which is prevalent
in the publications of some of the most important meteorological observatories, has created a large
amount of unnecessary labor. These details had in many cases to be sought in volumes of meteoro-
logical correspondence, published at irregular intervals and difficult of access, before it could be
determined in a satisfactory manner whether the summaries were ‘“old” or “new style”; reduced
to the freezing point or without temperature correction; reduced to sea-level or not; at what tem-
perature observations were taken; what was the station of the barometer, and many other neces-
sary particulars. A few lines in the volumes containing the records of observations would have
saved days of work. No reduction has here been applied for differences in the height of the mer-
curial column due to differences of the earth’s gravity at different latitudes, such being considered
as probably falling within the limit of error or uncertainty of mueh of the material here collated

The results have been platted on a sketch-map of the region indicated, and graphically de
lineated by means of curves for the year and its several months. It is believed that nearly all the
material heretofore published in regard to Alaska and Eastern Siberia, and much never before
printed, has been gathered together here. The original observations, or summaries of them,
reduced to the freezing point, will be found in the accompanying tables, while the reductions emn-
ployed for the means used in constructing the curves are stated, that those interested may test their
accuracy if so inclined.

The local phenomena in these, as in other cases, will be found under the head of the particular

locality. It remains only to summarize the general features which are the result of the investigation.
15



16 GENERAL METEOROLOGICAL DISCUSSION.

MEAN ANNUAL PRESSURE.

The most striking feature presented by the curves of mean annual pressure is that of a region
of depressed barometer, extending from the Unimak Pass to Kadiak Island, over which area, so far
as the material permits of generalization, a mean pressure is exerted of only 29.65 inches. This
area of depression, which I shall term the Kadiak area, was first indicated by Mr. Ferrel, but from
incompleteness of the data in his possession, it was located by him somewhat too far north. It
would seem that at no place within the Territory of Alaska does the mean annunal pressure attain
30.00 inches when the observations are reduced to the freezing point at the sea-level. Details of
the approximate’ distribution of the annual pressure may best be obtained by an examination of
the accompanying map.

ANNUAL VARIATIONS OF PRESSURE.

A glance at the profiles representing the mean height of the barometer for each month com-
posing the year at each station is sufficient to discover that at least two, and perhaps three, distinct
types of annual curve are embraced in the series.

On the Asiatic side, especially in that portion which may be termed the Okhotsk Basin, the
profiles are characterized by a winter and a summer minimum, with a spring and an autumn maxi-
mum. The summer minimum is most pronounced. On the shores of America, however, these
conditions appear to be reversed; a dominant maximum appearing in summer, with indications of a
subsidiary winter maximum and two subequal minima in spring and autumn. Means of extremely -
long series, such as have been obtained at Sitka, tend to efface the winter rise, smooth out the
curve, and indicate simply a winter minimum and a summer maximum. '

As we pass eastward from the Okhotsk Basin the profiles show a tendency toward the American
type, which appears at Petropavlovsk first by the shifting of the summer minimum from July back-
ward to June. At the Pribiloff Islands it appears as early as May, while at Unalashka the Ameri-
can type is fully established. .

On the northern borders of the region, as at Anadyr and St. Michaels, irregularities present
themselves, which can hardly be due to the paucity of observations alone. Thus, at Anadyr, while
the chief features are of the Asiatic type, there is an unexpected minimum in March, and at St.
Michaels (whence we have a better series), with general features not unlike those of the Pribiloff
_ profile, yet the summer maximum is not the most pronounced. The difficulties raised by these
irregularities can only be successfully discussed when more information shall have accumulated.

MEAN MONTHLY PRESSURE OVER THE WHOLE REGION.

January.—Observations in the western Aleutians are lacking to determine definitely whether
the Kadiak area of low pressure recognized as extending from Sitka to the Pribiloft group is con-
tinued without interruption westward to Petropavlovsk, or whether a separate or Kamchatka area
of depression exists with a higher barometer in the intermediate region. In this month the periph-
eral stations, north, east, and west, all indicate a high barometer, and the transition toward the
areas of depression is particularly rapid, as indicated by the crowding of the isobars.

February.—In this month the Kadiak area seems shifted to the southward, there are no strong
indications of a Kamchatkan area, and high barometer at peripheral stations continues.

March.—In this month the Kadiak area seems to become more circumscribed, there is no trace
of a Kamchatkan area, and the transitions are more gradual and extended.

April.—The Kadiak area is less depressed than usual; transitions are still more gradual than
in March.

May.—In this month a distinct Kamchatkan area of depression, reaching 29.6 inches, is formed
in the Okhotsk Sea. The Kadiak area is more extended northward, and transitions are quite
gradual.

June—The two areas of depression preserve their distinctness, that of Kadiak seeming to
shift somewhat westward. A generally high barometer prevails over the region except at Sakhalin
Straits.

July.—A sharp distinction is evident between the two areas of depression. A great uniformity
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and relatively high barometer characterizes the American region, while the Okhotsk region is cor-
respondingly depressed as a whole.

August.—The features of the month of July are retained in the main, while the contrasts in
amount of pressure are less marked.

September.—The barometer over the whole region is generally lower, and durmg this month,
excluding a few peripheral stations, there is a nearer approximation toward uniformity of pressure
over the entire region than at any other time of the year, the average barometrical mean being not
far from 29.8 inches.

October.—The uniformity of the preceding month is followed in this by the obliteration of the
Kamchatka area of depression and the concentration and intensifying of the Kadiak area. The
transitions westward froin this center are very gradual, and northward sharp and rapid.

November.—In this month, as nearly as we can judge, the Kadiak area expands in a westerly
direction until it includes the whole Aleutian region within the pressure limit of 29.6 inches, from
which as a center the transitions are easy and gradual.

December—The evidence indicates that the two areas of depression have again separated,
observations in the Western Aleutians being still needed in this and the following month to con-
firm the propriety of the adopted curves. This is a month of generally Jow barometer, which is
followed by a decided increase in pressure in January.

It is evident that our information in some respects is too meager to presume upon for efficient
sapport for any hypothesis; yet the weight of evidence in regard to absolute monthly pressure
seems to indicate clearly the separation of the Kamchatkan and Kadiak areas by an area of greater
pressure. The difference in type of annual profile, by analogy, would tend to fortify the above
supposition, which, if it only stirs up meteorologists to the point of obtaining more information,
will have served at least one good purpose.*

TEMPERATURE.

The temperature records, for stations comprised in this region, are fuller and more numerous
than the records of atmospheric pressure. Many notable gaps, however, remain, especially in
Eastern Siberia and the western part of the Aleutian chain. The climate of the Hudson Bay Ter-
ritories east fromn the Rocky Mountains is almost wholly unrepresented by observations. Never-
theless, I have been enabled to counstruct a series of isothermal charts for the year and for each
month, which indicate with tolerable approximation to accuracy the distribution of temperature in
this region in its general features. The course of the curves over bodies of water and areas from
which no information is accessible, though necessarily hypothetical, has not been adopted without
consideration. It is based upon the character and extent of the ocean currents, topography of the
land, and other features known to.affect the climate, to some extent, but which cannot be yet
exactly limited.

Even when observations have been recorded, it does not always appear that they represent the
temperature accurately, whether the cause has been an objectionable place for hanging the ther-
mometer, error in reading, recording, reducing from oue scale to another, or what not. This is
the case with the observatious recorded, as from Port Providence, by Dove, from manuseript
records furnished by General Sabine. They conflict with my own experience at that locality and
with common sense, as guided by observations in adjacent localities, to such an extent that they
cannot be considered as having any value. 8o, too, the mean temperature of 68° F., given by
Poole as from two years’ observations in the Queen Charlotte Islands, seems so excessive as to be
referable to a typographical error for 480, or some such cause, siuce a mean annual temperature of
63° ig not found on the northwest coast of America north of latitude 30° N.

The general features of the distribution of temperature in this region are much obscured in
the chart showing the annual isotherms, but appear with greater clearness in the monthly charts.
The chief peculiarities are: I, the contrast between inferior continental temperature-areas and the
reglons bordering on the sea; LI, the effects produced by ocean currents in dlstnbutmg tempera-

* Where are the records from the ofticial logs of the Frankliu search expedlt.lonu, which passed so many winters
in the vicinity of Bering Strait, Point Barrow, &ec.?
3cp



18 GENERAL METEOROLOGICAL DISCUSSION.

ture to the opposite shores of the North Pacific Basin; III, and lastly, by the rediction, against
extremes of temperature, produced by the sea-basins as a whole, on the climate of their shores.

These peculiarities are, of course, not characteristic of this region alone, but are the product
of climatic laws recognized everywhere. A few words on the results produced in this region may,
however, not be superfluous. :

The continental areas are marked by a high summer and low winter temperature, especially in
the valleys. The Yukon Valley, particularly, appears to have a warmer summer temperature than
the lands surrounding it on either side. To this are probably due the forest growths which persist
here, even north of the Arctic circle, and present a density and luxuriance most unusual in high
latitudes.

The shores of the Bering Sea and Okhotsk Basin possess a climate modified both by the general
effect of the adjacent sea and, secondarily, by the currents, cold or warin, which prevail in these seas.

The general effect is to produce a climate cooler in summer and warmer in winter than the
adjacent interior enjoys, and with this, for some unexplained reason, is found an absence of trees.
The latter appear at a very short distance inland, when the coast is high, but, when it is low, they
are only found at some distance from the shore.

The secondary eftects, due to influence of warm and cold currents, are of considerable magni.
tude, and more apparent in the curves of the isothermal lines than the general tempering eftect of
the sea as a whole.

Among the particular currents affecting the temper ature the following may be mentioned:

A warm current from the south, through the Strait of Tartary, carrying an increase of tem-
perature above the normal, between Sakhalin and the Amur region, as far north as the Dué Light-
house. Part of this water passes eastward through La Perouse Strait, warming the southwestern
Kurils, but not displacing colder water on the southeast shores of Sakhalin, as at Muravieffsk.

The Okhotsk Sea presents a cold basin, especially refrigerated toward the Gulf of Penjinsk.

Along the coast of Eastern Siberia, from East Cape to Cape Lopatka and southwestward, a
flow of cold water steadily pours from the northeast. It is probably quite narrow in Bering Strait,
but spreads out as it passes southwestward, and between Kamchatka and the western end of the
Aleutians occupies a width of six or seven hundred miles, consisting of a thin surface-stratum,
which has in July a temperature but little over 40° F., beneath which is a thin band varying from
35° to 40° (both together not exceeding 50 fathoms in vertical extent), while beneath this to 3,700
fathoms the mass of water varies from the freezing point to 35° F.

Along the Kurils the upper strata disappear entirely under the cold flow from the Okhotsk,
between the islands; and eastward they gradually increase in thickness but not in temnperature at
the surface.

To this inmense mass of cold water is due the depression of temperature on the Asiatic, com-
pared with the American shores, and the Arctic fauna and lora of Attu, the Commander Islands,
and the Kurils. Captain Belknap’s observations fail to establish within these limits any northward
current of water above the (maximum) temperature of 509, and the hypothetical warm current
toward and through Bering Strait is still in need of demonstration by observation. The stratum
of 40°-50° does not attain a depth of 100 fathoms until as far east as Tanaga Island. There is no
doubt, however, that there is a northerly set of water having a surface summer temperature of
about 40°-459, 3 mean annual temperature of 40°, and which has an important effect on the climate
of the eastern shores of Bering Sea. This in summer, though probably not throughout the year,
forms a strong surface current northward through Bering Strait and along the American coast,
plunging (on a line nearly coincident with the axis of the strait) into the Polar Sea off Point Bar-
row; in which direction deep water also is reported, and the inroads upon the field-ice are most
extensive when the winds favor.

In winter the straits are more or less choked by ice, and it would seem as if the mollifying
effects of this current or set, if it exists at all in winter, were then exhibited chiefly on the eastern
shores of Bering Sea. The great Pacific Gulf Stream or Kuro-Siwo (which appears to cross the
Pacific from Japan in about latitude 45° N.) sends a branch northward and westward from the vicinity
of latitude 50° on the northwest coast of America, along the coast, as has long been recognized
by physical geographers, This current, during part of its course at least, seems well defined, and
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has been termed, in my reports to the United States Coast Survey, the Alaska Current. It is of
very great consequence in modifying the climate of Southern Alaska. The great rainfall and gen-
erally mild temperatures of the shores of the Gulf of Alaska seem to be almost wholly due to the
effects of the Alaska Current. Here we have the mean annual isotherm of 40° F. carried to 60° N.
latitnde (as on the coast of Norway the same isotherm is carried by the Gulf Stream influences to
630 N. latitude), while, on the Asiatic coasts, in the same latitude, we have an annual mean tem-
perature 135° lower, and the isotherm of 40° F. barely touches the land north of 45° N. latitude.
It is probable that westward from Unalashka the Alaska Current loses its distinctness and becomes
much diffused. There is strong reason to believe that the Rat and Andreanoff Islands have a
warmer climate than the Fox Islands, while the Pribiloff group and Attu are decidedly colder.

It is interesting to observe the close parallel in temperature conditions which exists between
the southern coast and archipelagocs of Alaska and the coast of Norway. The highest mean tem-
perature for the year in any part of Norway is (7° Cels.) about 44°.6 F., and the curve of 43° is
believed to take in the southwesternmost extremes of both Norway and the Alexander Archipelago.
The annual isotherm of 400 F. (about 40.2 Cels.) in Norway, as in Southern Alaska, takes in nearly
all of the most populous, habitable, and productive territory, and is (or may become) the home of
a sturdy race of world-renowned fishermen.

In summing up, it is undeniable that a large part of Alaska has a hyperborean climate, tem-
pered, however, by unfrozen seas and sheltering forests. The remainder presents, so far as tempera-
ture is concerned, conditions not more rigorous than are endured by most of Dakota and Minnesota,
Northern Michigan and Wisconsin, Canada, half of New York, and two-thirds of New England.
Indeed, so far as mere cold is concerned, fully one-third of the United States experiences greater
cold during the winter than does Southern Alaska, but the average is made up by the greater heat
of summer.

PRECIPITATION.

The South-Alaskan climate, like that of Southwestern Norway, is chiefly objectionable from its
cloudiness and moisture, in regard to which, however, except from a few stations, very little exact
information has been put on record. From Sitka we receive records of mean annual precipitation
to the ‘extent of 82 inches, as compared with 80 inches on the coast of Washington Territory, 112
in the English Lake district, and 90 on the southwest coast of Norway. The southernmost point in
the Alexander Archipelago from which we have auy records (Fort Tongass), is also the wettest,
exceeding Sitka in the amount of annual precipitation by 22 inches; doubtless there are localities
in the British Columbian Archipelago where the North Pacific current impinges, the maximum
rainfall is reached, and the precipitation exceeds anything in Alaska.

In strange contrast with the profuse rainfall of the Colummbian and Alexander Archipelagoes is
the aridity, if one may use the term, of the regions about and especially northward from the
Okhotsk Basin. Okhotsk itself, froin a fair series of years, leals off with four and a half inches of
rain and melted-snowfall, and is only paralleled by Fort Yuma in the whole United States. St.
Michaels, Norton Sound, Alaska, appears to be the next dryest in the region under discussion, but
the other stations of the Okhotsk Basin follow immediately, together with St. Paul Island, home of
the seals, which, foggy and damp though it be, has less rainfall than Washington, DD. C,, and but
one or two inches more than Chicago. The Aleutian Islands have a moderate rainfall, some 22§
inches at Unalashka, according to Veniaminoff’s estimate, but we have no series of exact observa-
tions from this part of Alaska.

As in the case of the barometer, the profiles of the rainfall at various stations naturally fall
into several groups, one of which is the Asiatic, the next the American, or rather Sitkan, and the
third mixed. The precipitation in the Okhotsk Basin at St. Michaels and at Hakodadi, also pre-
sumably at intervening points, is marked by a very pronounced maximum occurring in July, August,
or September, with the minimum during January, February, and March.

The records of stations in the Alexander Archipelago afford profiles exhibiting a predominant
maximum in autumn, immediately preceded by a minimum in June, July, or August. There is a
tendency to a secondary minimmum in March, but in the long series from Sitka this is almost wholly
obliterated.
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The profiles not included with the above show a tendency to spring and autumn maxima and
a dominating sumnmer minimum. Kadiak and Petropavlovsk show this best. St. Paul Island and
Nulato exhibit no pronounced features, but seem rather intermediate. It will be observed that the
maxima and minima of the profiles of pressure and rainfall exhibit no marked synchrony between
the two kinds of phenomena, whether positive or negative.

The paucity of observations renders the preparation of an isohyetal Lll&l‘t impracticable at

present.
SEA-TEMPERATURES AND CURRENTS.

The precipitation, cloudiness, and average temperature of sea-coast stations depend so largely
on the absence or presence of warmn or cold currents in their vicinity that no discussion of the
meteorology can be even approximately complete without reference to these important factors.

It is not proposed to discuss here the general question of oceanic circulation, nor to describe
in detail the currents of the North Pacific. Previous publications have sufticiently proved the
existence and direction of the main streams south of the Aleutian chain. The accompanying map
(Ch. XXVIII) has been prepared to show approximately the distribution of summer sea-tempera-
tures. The observations taken at different times during the summer have been reduced to a uniform
standard Ly applying a reduction to the original figures, such as the long series at Unalashka and
St. Paul, Pribiloft Islands, would indicate as a mean difference between the monthly temperature and
the mean temperature of the months from May to September. This reduction will not, of course, result
in giving in every case a correct mean summer temperature for the locality of a particular observa-
tion ; but, in a general way, the results are pretty satisfactory, and in no other manner could they be
made comparable. A long series at any particular bay or harbor is, from the nature of things, not
only difficult to obtain, but also less likely to give the real sea-temperature than observations taken
in the deep water of the open sea. Large comparatively shallow sounds, bays, and harbors give
higher temperatures than prevail in the sea adjacent, as they are more affected by the sun. This
will explain the figures of St. Michaels, Port Clarence, Kotzebue Sound, and various harbors. Yet
this warmth, whencesoever derived, is an actual factor in the climate, and affects the locality as
much, while it lasts, as if it had been gathered in the China Seas and transported thither.

We are without data for the western side of Bering Sea, except a few figures from Beechey,
and for the present the problems connected with the currents, cold and warm, of that vicinity are
better not meddled with for want of knowledge of the facts. The temperatures recorded from the
bays and sounds near Bering Strait are apparently too high to properly represent the main tem-
perature of the adjacent sea in smmer, and would seem to be due to causes already mentioned.
In winter, of course, the surface-temperature for a large part of Bering Sea and vicinity is between
320 and 35° F. Lower figures have been given on one occasion by the observer on St. Paul Island,
but are evidently abnormal from some canse. These have been treated as =32°.0, whenever they
reached to or below that point, as it is incredible that the surface of the sea under any normal
circumstances could fall to 28°.0, or even 300.0, F., for weeks together and remain in a fluid state.*

Disregarding small inequalities and the shoal-water figures above referred to, the result of the
investigation may be summarized as follows:

The Kuro-Siwo is not marked at its approach to the American coast by well and sharply
defined walls of water-temperature such as characterize the Gulf Stream of the Atlantic. Nor
does it form a stream of well-defined limits in the ocean, like a river flowing in its bed. On the
contrary, its characters, so far as they have been elucidated, in the northeastern part of the Pacific
Ocean, are rather those of a general drift, more or less reversible or temporarily intermittent when
opposed by storms, and shadmg oft from a tewperature of 63° F. by very slow degrees, with no

* Theories placlug the lreenng pomt of sea-water of or«lluarv (lenslt\ at 260 K. Vuppear to need rovision and con-
firmation. At Polaris Bay, in latitude 81° N., the sea-water rising through a hole in thick ice and containing
numerous fragments of ice, and which, consequently, with the atmosphere many degrees belew zero of Fahrenheit,
could not be far from its freezing point, had a temperature of 30° F. almost without exception, and this was registered
by standard instruments.

Even under the greatest pressure in the deepest portions of the ocean, a temperature of less than 30 F. is of the
greatest rarity, if, indeed, it has ever beeu unmistakably registered in water free from ice. I have never sncceeded in
gotting a temperature lower than 31° F. at the surface of the sea, by standard measuremeuts, even when the air was
ten degrees lower in temperature and the water full of broken ice and slush.
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sudden permanent changes anywherve. Southward from Kamchatka and the Kurils the changes
from 60° to 45° F. are massed in a breadth of three degrees of latitude, under the effects of the
cold Kamchatka current. In the eastern region of the map the same changes are spread over
fifteen degrees of latitude.

That portion of the Kuro-Siwo having a temperature of 53° F. or more approaches the coast
of Northwest America in the vicinity of Vancouver Island. The precipitation is greater, and sud-
den meteorological disturbances are more common, between latitude 43° and 55° N. than on any
other part of this coast, so far as we know. But the water near the coast is less than 550 in tem.
perature, and mmay average not more than 500,

The northern retlected arm of the Kuro-Siwo, called by the United States Coast Survey the
Alaska Current, has a temperature varying from 50° to 5359, while the slack water inclosed between
the Alaska Current and the Kuro-Siwo appears to average sever.l degrees lower. There is (at
least in certain seasons) a pretty well defined eddy or counter-current between the main body of
the Alaska Current and that arm of it which passes through Shelikoff Strait.

The shoal waters of the eastern part of Bering Sea are several degrees higher than any part
of the western portiou of that sea in summer. 1In fact, the observations of Belknap render doubtful
the very existence of any arm northward tlowing from the Kuro-Siwo toward Bering Strait west-
ward of the 190th meridian west of Greenwich. It would be premature to say that there is none,
but its presence certainly requires proof.

The Pacific coast of Alaska from Umnak to Vancouver is bathed by a sea with a summer
temperature varying from 48° to 53° F.; the Bering Sea coast and islands enjoy a temperature
from 43° to 55° F.; while the little that we know of the coast of Asia north of La Perouse Strait
would indicate that its waters have a proper snmnmer temperature not exceeding 40°, except in
shallow estuaries. The currents of warm water and exhalations of moist air borne landward by
favorable winds from them make the climate of the Sitkan and Vancouver region what it is. That
the mere presence of large bodies of water does not mnuch disturb the normal latitude-temperature
is made evident by the case of Okhotsk. The winds are northerly for the most part, and they come
off the land; and the town, though built on a sand-bar between a lagoon and the sea, is one of the
coldest and dryest in the world. On the adjacent shore is the little port of Aian, some 200 miles
southwest from Okhotsk. The winds coming along shore from the latter place to Aian, over 200
miles of water, actually give this port eight times as much rain per annum as Okhotsk receives.

WINDS.

In regard to winds a good deal of material has accumulated, but it is almost impracticable to
free it from station-error or bias, due to the conformation of the land at each particular station.
A number of the more important stations—in fact, nearly all except the islands of St. Paul and St.
Michael—are so situated that the results of the most conscientious observations of the surface-
currents can give but an imperfect idea of the general direction of the winds. However, a very
much generalized idea may be gained from an inspection of the wind-roses and tables.

The alteration in the position of the Kadiak area of depression of the barometer indicated by
our charts, when compared with those of Mr. Ferrel and Prof. Coffin, carries with it a change in the
area affected by particular wind-directions relative to this center of depression. The tables of wind-
directions tend to confirm the changes first indicated by those of the barometer, and these circum-
stances bring about a harmony between the general views of navigators in this region and the
theoretical direction of the air-currents, which before was wanting.

The average opinion, as expressed by ship-masters, in regard to the winds which may be looked
for between Bering Strait and San Franciseo, is about as follows:

A belt of northwesterly winds separates the Alaskan area of variable winds from an area of
southwest winds and calins which extend in a general way along the parallel of 300 N. latitude
and northward from it. At the season when the spring or outward passage is made (March to
May) the northwesters are generally teeble and the winds more or less variable. But the home
passage (July to November) is made when the winds are well characterized, and these navigators
assert that they strike the belt of northwesters about latitude 45° N., and, if they can get a north-
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westerly breeze from the Fox Islands or Kadiak strong enough to carry them to latitude 45°, they
are sure of a continnance and of making a good passage.

The region covered by this discussion is, on the whole, an area of variable winds, as is well
shown by the wind-roses for stations with a long series of observations. The predominant wind-
direction for each month at each station being approximated from the wind-roses and grouped
under the several points of the compass, we have the following table, expressed in percentages:

Period. . N. | NE. | E. ' SE. S. SwW. ' NW. | Total.
i
Summer (April to September.)....; 7 ’ 17 15 1z 16 15 9 100
Winter (October to March)....a.." 20 | 20 20 | 2 5 7 100
Year...oooovoviiiiiiiiiean 27 ‘ 37 35 14 21 22 24 : 20 200
Year (percentages)..... .... 13.5 , 18.5 ‘ 17.5 7.0 10.5 11.0 12.0 1 10.0 100
i |

This shows that during the year nearly 50 per cent. of all the winds in this region blow from
the average directions of north, northeast, and east. During the warm months, included under the
general term of summer in the table, only 25 per cent. of the winds come from the average directions
west, northwest and north, while from northeast and east, southwest and south, 63 per cent. of all
the summer winds proceed.

In the cold months, termed winter, 60 per cent. of all the winds come from the north, northeast,
and east; only 14 per cent. from the south, southeast, and southwest.

It is to be borne in mind, however, that by a different distribution of the stations about the
areas of depression, somewhat different results might tollow fromm the observations. A station on
the eastern side of the Okhotsk Basin might afford material for considerably changing these aver-
ages. But, until such additional material has been received, the station-bias eliminated by careful
observations of the upper clouds, and the length of the terms of observation augmented in certain
cases, it will not be practicable to formulate the observed winds of this region in a satisfactory
manner.

Of other branches of meteorology touched upon in some localities, and therefore represented
in the tables, the material is 8o scanty as to prevent any general discussion of them. Of this sort
are the Humidity, absolute aud relative; Aurora Borealis, &c.

The notes on auroras at St. Michaels, which are here included, are valuable and have not
hitherto been published, though preseuted to the National Academy in a paper read during the
session at Northampton in 1869.

The limits of floating ice in the region discussed are of importance to navigators, and of still
more importance in the economy of nature in these regions. Many of the most important animals
and fishes are limited in their range of distribution by this indefinite but sufficient barrier.

So far as the Okhotsk Sea and the narrow channels leading to it are concerned, they may be
said to be practically closed in winter by ice; such parts of them as are not actnally frozen over
being incumbered with drifting cakes or large fields of ice moved hither and thither by the wind.

Excepting the inclosed parts of narrow inlets or land-locked harbors, such as portions of
Prince William Sound and Cook’s Inlet, the shores of the North Pacific and the Gulf of Alaska
are free from ice at all seasons, at least all such ice as might have any influence on navigation.
Fragments of glacier ice emerge from Cross Sound, Lituya Bay, and other fjords into which glaciers
empty, during the entire summer; sometimes presenting from a distance the appearance of a flock
of swans on the water, and at other times so covered with mud and adhering gravel as to be readily
mistaken for rocks awash. These circumstances have been alluded to by Vancouver and others,
but the amount of ice is so small, it dissolves so rapidly, and is produced at such a small number of
localities that, except as regards the particular channels through which it emerges, it may be said
to have no influence on navigation.

Bering Sea is partially obstructed by ice in winter and partly free from it. The southern limit
of the ice varies considerably with the character of the particular season and the direction of the
prevailing winds. The ice extends southward along the shores of the Peninsula of Kamchatka,
forming a belt sometimes 15 to 3) miles wide, which is often entirely dissipated by westerly winds,
and in spring attains its greatest dimensions as the cold current from the northward brings with
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it fragments of the disintegrating northern ice fields. Early in June, at latest, this barrier is dis-
solved.

On the east, Bristol Bay is obstructed by ice on its northern shores and extending as far south
as the mouth of the Ugachik or Sulima River in ordinary winters. From thence the line of ice
curves to the northward and westward, passing near the Pribiloff Islands and reaching its northern
extreme near a point two hundred miles south from Cape Navarin. Thence it curves to the south-
ward and westward along the Kamchatkan shore.

In spring, that is to say in the months of May and June, the barrier first becomes penetrable
in the western portion of Bering Sea in the vicinity of Cape Navarin. The whalers push boldly
into the fields of broken slushy ice and follow up the lanes of water as fast as they open. The ice
all over the sea is rotten by the middle of May, and that it opens sooner at this particular point is
due, in all probability, quite as much to the cold eurrent flowing toward the south and tending to
open the cracks and carry away the pieces, as to the action of the supposed arm of the Kuro-Siwo,
whose aotion does not begin until May or June, and whose very existence remains to be fully
authenticated. In the spring of 1871 the ice broke up between St. Lawrence Island and Plover
Bay by the end of May, and two weeks later a vessel might have been managed anywhere in the
vicinity had she been able to force her way through the drifting ice to the southward.

It may be stated without any reasonable doubt that the ice always opens west from St. Lawrence
Island before it is open east from the island. This has been proved by simultaneous observations of
different shipmasters in the Arctic tleet on several oceasions.

The ice clears out from Bering Strait in the month of July, early or late according to the
character of the season. The extent to which the sea north of the strait may be free from ice dur-
ing August and September can never be predicted. Of late years this part of the Arctic Sea has
been very open, and the loss of so many whale-ships within the last decade is largely due to the
total break up and disappearance of the old pack-ice, which formerly endured from™ year to year,
and the formation every winter of more easily fractured and movable ice. This came down on the
fleet with a shift in the wind and penned the ships up in the lagoon where they had taken refuge
and over which, sand-bars and all, the gales of winter drive the pack-ice with resistless force.

Since 1870 ships have been as far east as the mouth of the Mackenzie River, and westward as
far as within ten or twelve miles of Wrangell Land. I have received accounts of the penetration
by one of the whale-ships as far north as 73° 20/ N. latitude in 1873, and that they saw no solid
pack at that time, but found no whales, wherefore they returned southward. The positions taken
are probably not very precise, but it is evident that the Aretic has been more open during the last
ten years than for some time previous. These changes are likely to be eyclical, and the next decade
may perhaps witness the reéstablishment of the barriers of the pack.

In conclusion a note may be made of the rules of the insurance companies, which at one time,
if not at present, held their policies good only in case the vessel insured was out of Bering Sea by
the 15th of September. It is somewhat remarkable that of the numerous wrecks, accompanied by
a melancholy loss of lite, which have occurred between Bering Strait and San Francisco since
1868, excluding injuries received by whalers pushing into the ice, none have occurred within the
limits of Bering Sea. This is not wholly due to the insurance rule, however, since the experience
of the United States Coast Survey vessels has been that the weather, really trying to the vessel’s
strength and to the seamanship of her commander, is to be found in the vicinity of latitude 45° N,
especially about the equinoctial times; and that a vessel bound for Unalashka in September passes
from a region of storms into more favorable conditions as she leaves latitude 43° N. and approaches
the island. Conversely in the month of April the worst weather is invariably experienced in
“stormy forty-five.,” and it usually becomes better on approaching the islands. There would seem,
therefore, to be an undue prejudice against Bering Sea in this particular. A review of the wrecks,
not due to drunkenness or palpable mismanagement, indicates that those which have gone ashore
have been driven on the great extent of foul ground and unsurveyed rocks and islets between
Cook’s Inlet and Akutan Pass outside of Bering Sea, while those whose fate is unknown may as
probably have gone to their account in latitude 43° as within Alaskan waters proper.

The season of navigation for Bering Sea and the Aleutians may be approximately pl%ed
between April 10 and October 20. At other times navigation may be, and often is, practicable, but
seldom advisable, and still more rarely advantageous or pleasant.
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these are known. All new style (except Udsk Village ?).

SYNOPTICAL TABLES.

SYNOPTICAL TABLES.

MEAN ATMOSPHERIC PRESSURE.

Mean atmospheric pressure, barometer being at 32¢ F., reduced to sea-level and corrected for instrumental errors, as far as

Place. Jan. Feb.

Adakh...........ooooiin L
Amchitka. .
Anadyr River

Mar,

Dué Lighthouse*
Esquimalt, B.C

Fort Tongass
Fort Wrangell ..

Hakodadi, Japan
Iiuliuk .....
Kotzebue Sound.....

New Westminster, B. C
Nikolaieffsk....
Nulato

Portland, Oregon
Port of Okhotsk

Udsk Village*
Unalaklik

* Height above the sea unknd;vn, and believed to have been apphéd by the observer. It will not exceed -}:OAJS i;ch.

|
29.918 | 29.745 29.603 29.504 29.528 | 29.50t , 29.615 29.823 | 29.788 | 29.808 | 29.717 ;
30 032 | 29.986 | 29.908 | 29.801 | 39.797 | 29.820 29.928 30.036 | 30.032 29.935| 29.925 :
29.618 | 29.657 | 29.684 | 29.732 29.782 | 29.789 29.634 29.547 | 29.534 29.636: 29.650 I
................................ (29.954)[--oevvv, 29.763 1 29.548 |.ceneiiiiiil Lol
30.067 | 29.930 | 29.993 ! 29.860 .......ifiiiiiiit iiiiiieiiineaanay 29.913 | 30.097 | ........
................................. 30.074 :
29.42 ' 29.67 .. ... oo e o T 29.42 | ........
30.020 30.001 | 29.985 | 29.961 30.032 | 30.012 30.028 30.008 | 29.938 | 29.926 | 30.001
] 29.805 | 29.840 | 29.812
........ 29.688 | ........
; 29.624 | 29.539 | 29.887
. . . . . . 29.823 | 29.824 | 29.825 !
30.129 | 30.183 | 30.113 ! 30.119 30.071 | 30.065 30.060 30.096 | 30.030 ! 30.248 | 30.131 |
29.772  29.725 | 29.796 29.850 29.816 | 29.760 | 29.710 | 29.813
1 29.806  29.885 . 29.815 29.718 29.647 | 30.c03 | 29.785 | 29.848 i
29.750 29.808 | 20.926 29 747 29.564 | 29.623 | 29.587 | 29.712
' 29.821  29.864 | 29.803 29.725 29.382 | 29.596 | 29.476  29.626
1 29.845 29.903 | 29.840 29.767 29.650 | 29.572 | 29.610 i 29.727
................. feeoei| 2957 | 2960 1Ll
........ Ceveieedeeeeiis il 29,805 | 29.564 29.736  ........




The degrees are of Fahrenheit’s scale.

Place.

Ala River (0. s.2)....ovvnen...
i Anadyr River ...............
Choris Peninsula
! Dué& Lighthouse .. .
Fort Franklin ............... ;
 Fort Kenai ..... . I
" Fort Tongass................ |

" Fort Wrangell...............

Fort Yukon ................

{ Thuliuk ..........coooennn..
Kolmakoff Redoubt ........
Kusunai.............

' Mdller Islands . ....
Muravieff..... .... [
New Westminster, B.

Nikolaieffsk ....

|
i
!

Petropavlovsk ...............
Point Barrow ................
PortAian....................
PortClarence................
Portland, Oregon............. '
Port of Okhotsk
Port Providence
St. Michaels .................
St. Paul Island...............
St. Paul, Kadiak.. .. ......

Sitka............... e
Udsk (0. 5.2) ccvveivnrenennnns |

SYNOPTICAL TABLES.

MEAN TEMPERATURE OF THE AIR.

When no sign is affixed they are to be taken as above zero.

—t0.5=27.9 - 1.9
—12.0 —15.5 = 6.0
H 3. 8+ 8.8 +18 o
—22.3 —16 7‘- 5.4
+33.9‘+36.2 +38.5|
+22.6 430.1 +30.3
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+z7 0+29.4+35.8
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—18.7 --22.§ —14.7
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—11.24 0.7+ 4.5
+40. 6-1—40 7 t+42.2

. —11.7~ 3.3+10.1

+20.5+416.0+ 6.2
+ 3.3+ 1.8+ 7.5
Fa8.5+25.7 +25.9
+28.5427. 8+=9 9

+3t.4+32.9435.7
- °‘6;+ 6. 3,+x9 8|
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28.4 47.1, 6I.5 ..eeiiiiiiit iiiiiis iiieeoes N | B Y R P 1
5.01 33.7‘ 43.7" - 14.8= 7.6 306 12.30.. ... ~20.0
14.5 30.0l...... .eeiel 45.0] 42.8 | 25.04 x‘2i+ 5.2[| 12.8....| 23.0— 7.4
30.8. 42.4 52.0 ‘ 60.3 61.6 s53.1 i 40.5 +at.14 7.9 3o.4|58.o 38.2+ 6.8
12 3 3s.tl 48.0 | 52.1 5:.11 4t.0 22.5— 0.1 —10.7|| 14.050.4 21.1—16.6!
.................. 59.6 Gozi {'
4.8 50.3 s6.4 8.7 ' s9.1 s3.1 48.8/+41.04+38.1{| 44.5'58.1] 47 6,436.1
42.2 48.7| s55.7 | 58.6 7.0 s2.1 ‘ 46.1 +3o.7'+32.2 40.4/57-1| 43.0/-+28 31
12,70 41.2] $3.5 657 63.10 38.7. 21.6|— 8.3 —18.4|| 14.6{56.7 17.4|—23.8'
44.6, 52.5 50.7  67.2 719 65.3 53.4/+42.9+32.1(| 44.3166.2] 53.8(+29.5
23.5; 33.6 48.9 5t.2  48.3 43.4 | 27.4[+12. 91+ 5.7 19.7‘49.5 27.9/4 0.9
33-=i 30.2 44.9  49.1 | 5T.9. 46.7 | 38.7/+34.2 +3° s(| 33.9148.6 39.9+30.6
35.9; 45.0 50.0 ‘ 58.5 65.8{ 53.8  44.7|+32. 3 ar 8f| 34.1(58.1] 43 6+x5.9‘
31.9..un.. P P S P P +145 ....... R +22.9
31.7 414 47.7 55.1 603 55.5 44.9/+30.6414.0 30.754.4] 43.71410.3
46.4 s52.2 57.6 62.8 | 64.2. 57.9 | 49-1 +40.3,+34.5|| 35.7.47-4 61.51+49.1
4.7, 37.8 4.8 627 | 6a.4 s0.9 | 34-4lt12.2 Bo)l zm3.460.0 35— By
27.1 45.3 66.9? [66.2) ...... ([0 RN O — 9.8l 30.4/-.. ..ot —11.8
33.2 39.8 51,7 | 58.1 | 56.6. 49.0° 38.0126. s+|9 7|l 32.4|55.5 37.8'+17.2
1.t 20.1 32.2  36.5| 38.4/ 25.9 2.2/— 8.5'—13.2 2.235.7] 6.5/—18 xI
24.9/ 35.4{ 45.4 55.0 54.0 45.5 28.3+ 9.3 — 3.1|| 24.6[51.5) 27.7.— 3.2
11.5 32.7 40.4 49.8  45.7 40.7  22.6/+ 0.7+4 o0.3|| 16.2i45.3] 21.3— 3.4,
5!.6‘ 56.5 65.6 69.5 | 68.1 63.0 | 53.2(+48.4 +39.3|| s0.1/67.7] s4.8 +4o.2l
24.3 373, 47.3 54.6 ' 542 44.3  24.2{+ 5.4— 9.7l 23.9|52.1] 34.6/— 8.2
21.5 128.4 38.0 ‘ 44-4 42.8....... 25.5(+17.5,...... 18.7141.7,... .. e :
20.7, 34.5 46.6 53.4. 45.5 | 3I.9) +l3.21+ 6.8|| 20.9i51.6, 30.2 4 4.0,
29-21 34.9 415 46 4 48.4 45.1' 38.9/+34.8+2y.4 2;-9454’ 39.6427.9
38.3 43.5| s50.3 s57.0 57.0 s1.7  43.1/+37.7+32.9|| 37 254-3i 4.2 +29.8]
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ABSTRACT OF SEA

Chiefly from observations made by W. H. Dall and parties.

L TABLES.
-TEMPERATURES.

In degrees of Fahrenheit’s scale, taken with standard instru-

ments. The values in brackets are interpolated.
I : o | ; E - ‘ .'2 | ..S-
Localities. ‘ E E . § = - | - E g i 36 5 E -
E 9| 3 813 3 & 812 8 8
= fz, = = ' = < o 4 |_Q_ >
Do | e ° o | o o | o
Sitka. .......... e e | SO PO
Lituya BRY .....oooiiiiii i s e
Port Mulgrave. ... ......cccoiiiiiiiiiiiiiiiiieeeaneee ceeeenbiccc i s e e e e
Port Etches... .. i L ERRTARY RS
Middleton Island ................ccoieviiiiiiiiiin [ [ P O N 47.7 L N
Kadiak, SUMaCe-WaLeT ........ .....coeveireenneannnnn, IERIRR ] .............. o 48.2 ... deeernn 48.7 RS . e
Kadiak, at five fathoms ........ ................. {[ ...... [ .................. [ U 5005 [ooe weloennnss : ......
Semidi Islands. ...........cooiiiiiiiiiiiiii e D, S U IR Y. 3P SR IR o e !
Chirikoff TSDQ. . . .oeveeee ooeeeeeeeeeee e iee e L et e e
ChIgnik BRY........ooieiiiie e e Leenes e s RIS e 47.5 oeeniifens s e P
Chiachi ISIANAS . ...eveeeeninesiiaeeeen e "!,95 ........ s [T IO SN !
Shumagin Islands, surface ... ............ ..c..... ... ]‘ [33.0] [33.0].[3¢-5] 37.5 ...... 44.0 45.5 | 52.0 53.7 47.5]...... [34-8]]---...
Shumagin Islands, at five fathoms...................... '{ ...... 370 ......' 43.6 45.7 | 510 537 47.1 ... P
‘] Unalashbea, SUrface. ..... .....ocov vvvnnnvennnneennn. | 35.3 | 35.3  34.6 | 38.0 ‘ 40.8 | 4.4 51.5|501.90 49.9 ' 43.1| 343 34.1 4310
Unalashka, at five fathoms. ... .............. ........ 38.8 35.8 ' 36.3'38.5 39.7 40.2 ...... e e TN X oo 39.4 feeeen
Pribiloff Islands, St. Paullsland ........ .............. i 37.0 ' 48.6 47.8 43.8|41.0 36.1 [ 39.7'

Atka Island, surface .....
Atka Island, at five fathoms
Adakh Island, surfuce

35.3 33.5133.7 34.0 1 0.0 45.6

Adakh Island, at five tathoms

Amchitka Island,surface... ..................
Amchitka Island, at five fathoms :
Kyska Island, surface................cocvveeveeoenn.ns i
Kyska Island, at five fathoms............. ... ........
Attu Island, surface..........c..oot civieeiiiinniaaa. oo '
Attu Island, at five fathoms.... ....................... ‘I ) . \‘ T T T P O N Ry ,
Petropaviovsk, Kamchatka . ....................... ... " [32.0] [32.0] [32.0]5[33.5] [24.5]' 38.5 ' 55.5 |...... . e J[33 5];[32.0] e |
Port Méaller, Aliaska Peninsula................. ....... [330] (32 5] [32.5],..c.co v en cieies | 6102 Leiven il [33.0]]......
Hagemeister Island........ ...............cooo L i [33 o] [32.5] |31.o]‘ ...... . edeeie e §7:3 cevven svenaifiieinni[33.0] e oL )
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LOCAL DISCUSSIONS.

I. AMERICAN STATIONS.
BURNABY ISLAND, QUEEN CHARLOTTE ISLANDS,

The meteorological observations from this point are of slight importance and included here
rather for completeness’ sake than any great intrinsic value. The mean temperature cannot much
exceed 48° F., for which Mr. PPoole’s 63° may be a typographical error. The climate is unquestion-

- ably mild and probably better than that of either Vancouver Island or Sitka; more extended and
precise observations are needed to determine its exact character. The rainfall recorded for Janu-
ary and February, 1863, by Mr. Poole, is greater than at Sitka for the same months, but there
appears to be less rain in summer at the Queen Charlotte Islands. During January and February
the prevalent winds are reported from the southwest and northeast. The contour of the land at
the station may have something to do with this as it is represented as quite high. "The amount of
cloudiness for the same period averaged 40 per cent., which is about 20 per cent. less than at Sitka

for the same months.
FORT TONGASS, SOUTHERN ALASKA.

The observations from this point, though taken with a cistern barometer, are only of relative
value since the reduction to sea-level is impracticable; the height of the instrnment above the sea
being unknown. The profile is of the Alaskan type with an Augnst maximum and a November
l'ninimum, the difference being 0.372 inch. }

The mean temperature for the year is 46°.5; of the scasons, beginning with spring, 44°.5, 58°.1,
470.6, and 36°.1. The coldest month is January, the warmest August. The observed maximum
reading was 920.0 in July, 1870, the minimum reading —20.0 in March of the same ycar. In com-
paring it with Fort Wrangell, Fort Tongass frequently seems abnormally warm, and it is in reality
as warm or warmer than some points 300 miles further south. This may be due to the reception
in the open throat of Dixon Entrance of the warm waters of the Alaska current fresh from the
great North Pacific Gulf Stream.

Fort Tongass is the locality of greatest known precipitation in Alaska. During the same
period as that covered by the Tongass record the Sitka rain and snow fall averaged 30 per cent.
less than that of the former locality. The summer months have the least rain, and from October
to January inclusive about half the annual precipitation occurs. The driest month during the
period was August, 1868, with only a tenth of an inch rainfall; this, however, was extraordinary,
and the average lowest would seem to be anywhere from 4 to 6 inches. With the exception of one
snow storm in April, 1869, no snow fell during the period between February and November; the
whole number of snow storms may average about 20 a year. It would seein that about 200 days a
year are either rainy or snowy, about the same as at Sitka, though the precipitation at Sitka
averages much less. The winds appear to prevail chiefly from the north, south, and east, the
paucity of westerly winds being a notable peculiarity, and they are indicated generally as light or

not severe. Navigation is open the year round.
D
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FORT WRANGELL, ETOLIN HARBOR, ALASKA.

The barometric observations from this point cover only about five of the summer months,
giving a profile of the American type with a maximum height in August of about 29.96 inches.
The range was greatest in May (1.321 inches) and smallest in August (0.548), while the average
height for the whole period was nearly 29.83, the maximwn 30.385, and the minimum 29.064 inches.
To the values in the table a correction of 40.025 has been applied for reduction to the sea-level.
The results of such a short series have, of course, only an approximate value.

Of temperatures there is a longer series, though somewhat broken, comprising more than 3
years. From this we gather that the climate is somewhat colder than that of Sitka, being for
spring, 40°.4; for summer, 57°.1; for autumn, 43°.0; for winter, 28°.3; and for the whole year,
420.2, The coldest month is January and the warmest July. The extreme readings during the
period are 92°.0 in July, 1876, and —10°.0 in March, 1870. Its lower temperature is due to its
greater distance from the ocean and its proximity to the snow-covered mountains of the mainland.
The lowest monthly mean in the entire period is that of February, 1876 (180.9), the highest (60°.9)
July, 1875. The waters snrrounding this station are open to navigation throughout the year.

The records of precipitation are exceedingly imperfect and irregular, but they seem to indicate
that the total annual precipitation is less than at Sitka, and might average about 635 inches. The
proportion of rainy and snowy days to the whole year is about the same as at Sitka and Tongass,
but snow appears as late as April. Cloudiness prevails about equally at all seasons, the winter
being perhaps slightly the most cloudy. The average relative amount of cloudiness does not differ
much from that at Sitka, being between 6 and 7 tenths.

The prevalent winds are easterly or northeasterly, and it rarely blows from the southwest.
Calms are frequent in summer. The average velocity cannot be determined definitely on account
of the uncertainty as to which system of recording was used by the Army surgeons; as elsewhere
pointed out, the heading of the blanks, copied in these tables, seems incompatible with the obser-

vations themsclves.
SITKA, BARANOFF ISLAND, ALASKA TERRITORY.

Atmospheric pressure.—The magnificent series of barometrical observations from this station
are well worthy of an extended discussion, which, however, would not be in place in this summary.
The mean annual pressure from observations covering 4388 months appears to be 29.727 inches.
The profile from monthly means is of Alaskan type with a predominant July maximuin of 29.903
inches and a November minimum of 29.572 inches. The figures for the seasons are for spring
(March-May), 29.754; summer (June-August), 29.863; autumn (September-November), 29.663;
and winter (December-February), 29.625 inches. The lowest single month-average during the
period was that of January, 1858 (29.272 inches); the highest (30.107) that for June, 1845.- The
minimum reading during the period (28.218) occarred in 1873 and the maximum (30.696) in 1871.
Excluding the years 1828-'29, which are a little uncertain, the yearly mean pressure fluctuated
from 29.871 (1843) to 29.615 inches (1858).

Temperatures were observed at Sitka with such thoroughness as to leave nothing to be desired
in that direction except the filling up of a few gaps in a series which, as it is, comprises 45 years.
The mean temperature for spring is 410.2; for summner, 54°.6; for autumn, 44°.9; for winter, 320.5;
and for the entire year, 43°.3 F. The extremes of temperature in 45 years are 87°.8 and —49.0.
However the mercury has fallen below zero of Fahrenheit in only 4 years out of the 435, and has
risen above 80° during but 7 years of that period. The coldest month is January, the warmest
August; June is slightly warmer than September. The mean annual temperature has fluctuated
between 410.3 and 46°.8, showing 5°.5 range. Tables for computing the mean daily temperature
at Sitka from observations at any hour, for any day of the year, have been constructed and pub-
lished by H. Wild in the Repertorium. It will be some time, however, before this sort of thing
replaces actual observations, though for assisting in the discussion of any geueral problems such
tables may have a certain value and authority.

The great annual precipitation at Sitka has been so freqmently remarked upon as to have
almost passed into a by-word, and it was with some surprise that the facts were contemplated when
the records showed a much larger precipitation at Fort Tongass and indications pointed to the
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Queen Charlotte Islands, in British Columbia, and the region about Dixon Entrance as the most
rainy part of the Northwest Coast.

The observations at Sitka, with minor interruptions, have been carried on from 1842 to 1877,
comprising over 30 years. A comparison of the fluctuations of the annual means with the sunspot
periods and with the records of rainfall at San Francisco failed to develop any permanent coinci-
dences between the three curves. Fora time such were apparent, but later the relations of the curves
seemed absolutely opposed to such an hypothesig, and it was concluded that further light on the
question of the sunspot cycles was needed before any satisfactory results could be arrived at or
confidently hoped for.

This long series when reduced by weights of month-averages gives a very satisfactory curve
or profile, with a single October maximum (11.83 inches) and a June minimum (3.62 inches); the
transition from July to October forming almost a straight, rapidly ascending line. There is not in
the whole series a single month in which no rain fell; though there are numerous instances when
the amount for a month did not equal an inch. The rainiest year in the series is 1844, when 103.386
inches fell, and the dryest 1872, when only 38.21 inches are recorded. The greatest amount for
any one month fell in October, 1833, a total of 19.53 inches, and the least in November of the same
vear, when there was ouly 0.451 inch. Heavy rains are comparatively rare, the local type being an
annoying and continuous drizzle. Coincident with these peculiarities of precipitation is the large
amount of cloudiness. A clear sky being represented by 0 and complete clondiness by 10, the
average cloudiness for the year is represented by 6.84, the least moathly average being 5.7, in Jan-
uary, and the greatest 7.74, in August. These figures are not coincident with the months of greatest
rainfall, as will be noticed.

May. 1871, was the least cloudy (3.95) and February, 1875, the most overcast (9.53) month in
the series of about 9 years. It must be borne in mind, however, that the record in this as in many
other meteorological particulars is that of the special locality, in an emphatic sense, since a few
miles outside the heads of Sitka Sound there is much reason to believe a more favorable state of
things exists, especially along the oceanic coast. The situation of the town of Sitka, in many
respects, appears peculiarly unfavorable to a clear atmosphere and especially adapted for producing
a relatively large amount of rain and fog.

The record of weather extends over a still longer period than that of precipitation, obzervitions
having been commenced in 1833 and continued with few breaks until 1877.  From it we learn that
an average of 200 days in every year are either rainy or snowy in the proportion of 166 to 34
respectively. The most favorable year of the record, 1833, gives 82 rainy and 32 snowy days, and
the most unfavorable, 1836, two hundred anl fifty-eight rainy and twenty-seven snowy days. The
number of snowy days varies from 10 to 68 in different years. Sunow is recorded very seldom in
May and October, and from June to September seems unknown. June is on the whole the fairest
month and October the most disagreeable so far as weather is concerned. In April, 1841, it rained
but once and did not snow at all.

The observations for direction of wind are rather full and tolerably harmonious. From them
it would appear that the beginning of the year is marked by a predominance of northerly and
easterly winds with a sonthward tendency as the season advances, southwesterly and westerly in
July and August, after which the easterly winds again predominate. Northwesterly winds are at
no time numerous, perhaps owing to the fact that the locality is shielded by Kruzoft Island and the
heights of Edgecumbe in that direction. Calms are particularly prevalent in July and August, light
breezes in May and June. At the equinoctial periods and at intervals during the winter heavy
gales are experienced. The table of the force of wind seems unsatistactory, as it does not accord
with experience and seems altogether too uniforn for accuracy. It is to be regretted that we
have no Russian observations on this point.

The table of elastic force of aqueous vapor does not seem to call for special conment.

One peculiarity of Sitka Sound is favorable for navigation. The winds which bring fog, rain,
and storms blow out of it, and those which clear the atmosphere are favorable for entering it.

Navigatiou is open thronghont the year. Obstruction by ice is unknown; there is a large
snowfall, but it does not re:nain long on the lowlands, and it often happens that the lakes near the
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town do not afford during the winter a sufficient supply of ice for domestic purposes during the
following summer.

Notwithstanding the unfavorable climate, the result of experiments by competent persons
since the American oceupation has proved that potatoes, cabbages, turnips, carrots, and radishes
can Le suceessfully raised in spite of previous reports on insuflicient evidence to the countrary.

FORT KENAI, COOK’S INLET, ALASKA TERRITORY.

No barometrical observations have been found from this station.

The temperatures during the months of July averaged 60°.0, not falling lower than 48° nor
rising above 83°.0. The winds during that period (as might be expected from its situation) were
chiefly W., SW,, and 8., with an average velocity of some 2 miles an hour and not exceeding
4 miles at any time, according to the Army Register during the period. The precipitation during
the same time was 1.41 inches, and the average cloudiness slightly over five-tenths or 50 per cent-
of the sky.

It there is enough more of such climate during the season, agriculture is possible in this region.
I have been informed that barley and Indian corn, planted as an experiment, matured here, and
that the garrison garden was a succeess. Cook’s Inlet has been called the garden of Alaska. We
greatly nee:d more information in regard to the meteorology of this vicinity.

ST. PAUL, KADIAK ISLAND, ALASKA TERRITORY.

Barometrical corrections being unknown, the only change from the mean of the daily readings,
which has been applied in platting the curves, is 40.02 for height above the sea, which is probably
about the truth, or, if anything, less than required. The profile is of the Alaskan type, with a dom-
inant July maximum and subequal March and October minima.

The temperatures afford the following means: for spring, 370.2; for summer, 54°.8 ; for autumn,
440.2; for winter, 29°.8; and for the whole year, 41°.5 F. September is warmer than June, and if
substituted for it wounld afford a summer mean of 550.2. The coldest month is February (27.08),
and the months of July and August have the same mean temperature (57°.0), the warmest of the
vear. The extremes of temperature during the period were 75°.0 and 6°.0, and the entire season
recalls with striking emphasis that of Southern Sweden and Southern and Southwestern Norway.

The precipitation at this station is quite large, equalling that at the mouth of the Columbia
River. Irom the shortness of the period covered by the records the resulting profile is rather
irregular, but in the main recalls the Sitkan type. It is marked by a dominant summer minimum
(July) and two sabequal maxima oeeurring in March and December. The total from April, 1869,
to March, 1870, amounted to 78 inches, but reduced by the weighted means of the whole period
embraced in the record, the annual mean would secem to be only about 73 inches. The greatest
monthly precipitation occurred in March (10 inches), and the next highest (9.90 inches) in Decem-
ber. On the other hand, that for July averages less than an inch and a half, and in 1870 the mean
precipitation for April, May, June, July, and August averaged less than 3 inches per month.
There is some reason to think that 1869 was an unpusually rainy year. Judging by the weather
record the precipitation is greater in the same time than at most Alaskan stations, thereby affording
a larger proportion of fair and sunny weather. This conclusion agrees with the general testimony '
of the inhabitants. The record for 1872 and 1873 shows 114 rainy and snowy days against 154
clear or half clear days, leaving 97 overcast or cloudy days on which it did not rain or snow. Sep-
tember is the most cloudy month, followed by May and December, yet out of 25 cloudy days in
September only 8 were rainy, and there was no snow. Excepting 1 snowy day in October the Army
record gives no snow from April to December.  Helmken’s register gives 6 snowy days for the
game period. In a general way 1 day in 5 is rainy and 1 in 10 snowy out of every 100. Out of the
same number 38 were clondy, 33 wholly clear, and 4 half cloudy.

We have two wind records, one comprising a year and one (in which the calms are disre-
garded) 17 months’ observations. They differ in details as might have been expected, and it
has not been found practicable to combine them. They were taken at stations a mile or two apart.
In 1869-"70 the most prevalent winds in the relative order of their frequency were ., NE,, E.,
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and SE., at the other station (1872-73) they were SE., NW ., and W. The latter station is somewhat
better situated for observing the unmodified winds of the vicinity, and is less protected than that
at which the Army record was made. The rule that northwest and southeast winds prevail more
frequently than others is confirmed by experience throughout this region, and is generally con-
sidered by navigators as well established. The summer winds are generally light, those of spring
and autumn heavy, and severe gales, almost unknown from April to October, occur at intervals in
winter, especially in February.

It is the experience of navigators, leaving this port in the autumn, that if they can take advan-
tage of the rise of a strong northwester it can generally be held until the vessel nears Cape Mendo-
c¢ino on the course for San Francisco. Sometimes, indeed, it carries the fortunate eraft well in by
Point Reyes before dying away. Under such circumstances the United States Coast Survey
schooner Humboldt (75 tons) made the voyage from Kadiak to San Francisco in 10 days, a sailing
distance of nearly 2,000 miles.

The navigation of the port is never closed, but is occasionally inconvenienced in severe winters
by shore ice driven by the wind into the quieter parts of the harbor, an obstruction usually of very
short duration.

ILIULIUK VILLAGE, CAPTAIN’S BAY, UNALASHKA, ALASKA TERRITORY.

Observations of the barometer at this point for 108 months have been reduced to new style by
interpolation, with corrections to 32° F. for instrumental error (40.320) and for reduction to sea-
level (4-0.010), and the means tabulated at the end of the table of original observations. The mean
annual pressure is 29.65 inches; the profile exhibiting a curve of a slightly modified but American
type with an Angust maximum of 29.789 inches, and February and November minima of 20.567
and 29.534 inches respectively. The whole range of the barometer at this station during the period
was 2.34 inches, the observed maximum being 30.624 (in November, 1871), and the minimum 28.284
(in November, 1830). The mean heights for the seasons were: spring, 29.653; summer, 29.768;
autumn, 29.572; and winter, 290.604. The actually lowest monthly mean is that of December, 1831
(29.126), but the lowest monthly average for the whole period is that for the month of November
(29.534); but the actually highest monthly mean is that of December, 1528 (30.064), while the
highest average monthly mean is for the month of August (29.789). The month of greatest per-
turbation is December (2.31 inches), and of least fluctuation July (1.07 inches). The highest annual
mean is 29.806 (1832) and the lowest 29.552 (1826), an interesting instance of the variability even
in annual pressure which obtains over a large part of this region.*

The temperature of this station has been the subject of a rather long series of observations.
Opening to the northward it partakes of the character of the climate of Bering Sea rather than
that of the adjacent Pacific, from which it is separated by numerous ridges of rather high snowy
mountains. The mean annual temperature is three or four degrees lower than the surface tem-
peratures of the sea in its vicinity, but on allowing for the fact that the sea-water does not fall
below 30° or 319, the air-temperatures follow the water-temperatures with a regularity which suffi-
ciently indicates the close connection between them.

Reduced to new style and uniform scale, the means of all the temperature observations on
record from this locality afford means for spring of 33°.9; sumnmer, 480.6; autumn, 390.9; winter,
30°.6; and for the whole year, 380.3; the mean annual temperature of the surface water in the
harbor being about 41°.1, while the subsurface water, at a depth of 5 or 6 fathoms, lags behind in
its changes, but appears to have a nearly similar annual mean. The warmest month is Angust,
which has a mean air-temperature of 510.9; the coldest, Jannary, with 29°.6. The extremes of
temperature during the entire period were +77°.0 and —0°.6 F. It is very unusual for the ther-
mometer to reach as low as zero or above 63° F. The former has occurred when by long-continued
north winds in winter floating ice from the northern part of Bering Sea has been drifted to the
vieinity of Iliuliuk, but this is an exceedingly rare occurrence. A chief factor in reducing the sum-
mer temperature is the prevalence of clouds.

In regard to precipitation there are hardly any data to be found except the observations o.
Shayesnikoff and C. P. Fish, which give an approximate total of precipitation from January to

* Cf. Liitke’s Voyage, i, pp. 247-249.
bcecp
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July inclusive, of 194 inches, while Veniaminoff observes that of days on which some rain falls
there are about 150 per annum, and the average amount which falls upon a rainy day is about
0.15 inch; this would put the annual rainfall at about 22.5 inches. This estimate seems hardly
large enough, though it is undeniable that most of these rainy days, so called, hardly deserve the
name, the atmosphere being filled with what is more like wet mist than falling rain, and quite as
disagreeable, though the moisture will hardly accumulate so as to be measurable.

The largest amount of precipitation is in winter under the form of snow (which rapidly melts,
except on the mountains), and at the equinoxes.

The winds are pretty evenly distributed, though, owing to the conformation of the land, this
station is not favorable for accurate obzsorvatlons of direction of force, being surrounded in part by
high mountains entirely protected in some directions, as from the northeast, and peculiarly liable to
gusts and squalls froin certain directions where the mountains are parted by ravines or narrow
valleys. May, June, and July are marked by numerous calms, during which a light smoky fog is
apt to obscure the atmosphere. The equinoctial periods are peculiarly liable to severe southeasterly
or southwesterly gales. These are the strongest winds which are felt at Iliuliuk. Northwesters are
usually strong and steady, having a tendency to clear the sky ; northeasters are very rare and the
sky is invariably cleared when they occur. Southeasters bring rain and fog almost immediately ;
the southerly winds generally bring rain or disagreeable weather, and sometimes blow with the
greatest velocity which has been noted here. The most severe gales experienced by the United
States Coast Survey parties were from the southeast and south, but the traditions of the residents
were to the effect that the most severe gales ever known there came from the southwest. Once in
many years continued northers will fill the bay in winter with fragments of drift ice from the north-
ward, but this is a rare occurrence, and the first southerly breeze will clear it away. The small
harbor is occasionally covered with skim-ice, but with this exception navigation is always open in
this vicinity.

The percentages of humidity noted by Fish are rather high; they vary from 43 to 93 per cent.,
and averaged during June and July about 79 per cent. of saturation. The weather, so far as the
occurrence of rain, snow, and fog, and the condition of surface of the sky are concerned, is not
attractive. The maximum number of cloudless days observed in any one month was 6, and of fine
weather, with occasional clouds, 10 days. During the stay of the Coast Survey parties in this
region they tound about 130 or 140 sunny or cloudy fair days during the year, the remainder being
rainy, snowy, or foggy. On some of these fair days there was a high wind. They averaged annu-
ally from May to October (the working season including about 140 days) about 70 days on which
the weather was favorable enough to allow of 10 or 12 hours’ surveying work being accomplished.

ST. PAUL ISLAND, PRIBILOFF ISLANDS, ALASKA TERRITORY.

The barometrical observations obtained at this lncality, excepting those from the United States
Signal Service, are unfortunately not continuous. The resulting profile recalls that of St. Michaels
in some respects The record for November and December, 1869, seems abnormal or erroneous
and has not been used in the discussions. Notwithstanding the statements in several annual
reports of the Chief Signal-Ofticer that the height above the sea-level of this station “is unknown,”
it appears (by MS. information furnished the writer on his application to that officer) that the
proper correction for reduction to sea-level has been made in all the reports from this station which
have been printed.* The annual mean pressure would appear to be 29.712; that for spring 29.736;
for summer, 29.861 ; for autumn, 29.644; and for winter, 29.607 inches. The lmromctcr averages lnghest
in August (29. 9"6) and lowest in O(,tober (£29.564). The lowest single month average (29.256) is
that for January, 1870, the highest (30.184) that for November, 1875. The minimum reading dur-
ing the period was 23.116 in December, 1872; the maximum (31.036) occurred in March, 18%5.

The temperature of this station has the same annual mean as Petropavlovsk, but differs from it
in climate much as 8t. Michaels does from Nikolaieffsk, by having a milder winter and a cooler
summer than the Asiatic station. We have for spring a mean temperature at St. Paul Island of

* A subse qm-nt communication from tlw Signal-Oftice, however, modifies the above to the eflect that only the year,
September, 1875, to August, 1876, inclusive, has been reduced to sea-level, the others being corrected for temperature
and instrunwnml error only. The changes necessitated by this last information have been incorporated into this
abstract of barometer and discussion thereof as well as the synoptical table of mean atmospherice pressure.
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290.9; for summer, 43°.4; for autumn, 390.6; for winter, 270.9; and for the entire year, 35°.7 F.
The coldest (25°.7) weather occurs in February and March, which have the same mean temperature,
the warmest (48°.4) in Aungust; these features, as 1 have several times pointed out, seeming to
characterize the changes in temperature at stations where the sea is an important modifying agent
as compared with interior or continental stations. The latter almost invariably have their extremes
in January and July, June being warmer than September. At St. Paul Island September is 3°.6
warmer than June. The extremes noted are —120.0 (in 1873 when extraordinary northers drove
the northern ice southward about the island) and 463°.0 F. But on no other occasions during the
period has the mercury fallen below zero.

A valuable series of sea-temperatures was taken at this station by direction of the Chief Signal-
Officer United States Army, from which it would appear that the annual mean temperature at the
surface is about 40°.0 and the summer maximum 50°.0 F.

Observations on the amount of precipitation give an annual average of about 35 inches. This
is about the same as at Chicago and less than at New York or Boston. But the small quantities in
which rain or snow falls at any one time at St. Paul Island stretch the rainy weather over a much
greater relative period than it occupies at either of the above-mentioned stations. The resulting
profile is quite irregular, but with more extended observations would probably show a minimum in
April or May and a maximum in August or October. From what material we have it appears that
the dominant maximum occurs in October (4.07 inches) and the minimum in May (1.49 inches); the
monthly average from July to February is rather uniform. The avnual means fluctuate con-
siderably unless the differences arise from the different estimates of very small quantities by dif-
ferent observers. Including every day on which a measurable amount fell there were 284 rainy
days in 1874 and 227 in 1875. In the first year snow was observed on 170 days, and in the second
year on 153 days. July is the only month in which snow has not been observed, though this
does not imply that a measurable amount fell during the months June to September, inclusive,
though occasional flirries were observed in some years. The published summaries of weather from
this station are too much condensed to admit of satisfactory discussion, and there has been no
opportunity of consulting the original records.

The overcast and gloomy nature of the weather, indicated by the statistics of precipitation, is
fully confirmed by the records of cloudiness, which averaged in July, 1874, over 97 per cent. of the
whole sky, and in no month during the period covered by the Signal Service observations averaged
less than 54 per cent. The average relative humidity, during the same period, attained over 83 per
cent. of total saturation, the minimum being as high as 47 per cent. These statistics show more
forcibly than any description the characteristics which have rendered the island a favorite resort
for animals whose normal habitat would seem to be the sea itself, and whose temporary sojourn on
the land is only rendered possible by the uniform coolness and moisture set forth by the tables. 1t
is a remarkable testimony to the length of time during which such conditions must have existed
that the habits which they render possible seem to have become firmly ingrained Ly hereditary
influences upon the remarkable animals commonly known as fur-seal.

The prevalent directions of wind during the year seem to be northerly and southerly, but
differ in the different records, and in the Signal-Service observations appear to be more uniformly
distributed over the various points of the compass than the other records would indicate. In
winter NW. winds are least prevalent of any; the same is true of SW. winds in summer; in autumn
they are pretty uniformly distributed ; while in spring northerly winds predominate. Calms seem
more numerous in winter, and least so in summer, when there is generally some light wind from
some direction. Southeast winds are always warm and rainy ; southwest winds always colder than
the southeasters, and in winter bring snow. Northeast winds are particularly dry, and northwest
winds in winter increase the degree of humidity. The mean hourly velocity is least in summer,
ranging from 11 to 20 miles, and greatest in winter, when it varies from 15 to 24 miles on the

- average, but reaches a maximum of 92 miles per hour on some occasions, while the summer maxi-
mum for the period i1s but 63 miles.

The winter gales, especially those from the southwest, rival those of Antarctic .seas in their
severity. The sea is usually open to navigation throughout the year, though at times very unfavor-
able for it; but on rare occasions it is obstructed by northern ice drifted by the wind, and which,
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when once fast about the islands, may remain so for several months. In the winter of 1872773
this occurred, and vessels trying to make the islands were prevented from reaching them by fields
of ice, of no great thickness, but of wide extent, until about the first week in June.

The testimony of old residents and natives was to the effect that this was an.extremely rare
occurrence, though it had happened in 1864 that the fields of ice were even carried within sight
from the highlands of Unalashka by a very long-continued series of northerly gales. It seems,
however, that it is not an uncommon thing for ice to drift southward to the latitude of St. ’aul
Island in winter and to be visible for several days, or until a change of wind. Except in midsum-
mer, high winds may be at any time experienced about these islands, and the gales most justly
dreaded are those from the south and southeast, which are usually accompanied by thick weather,
squalls, and rain; testing the best seamanship during their continuance. Since there is no harbor
in the Pribiloff Group, the navigator must always be on the watch to slip his cables at the first
premonitions of a storm, to seek a lee behind one of the points of the island, or to make a suitable
offing. As in these seas everywhere, thunder and lightning are rarely observed and land-squalls
are of frequent occurrence and great severity, though of very short duration.*

MOLLER ISLANDS, NORTH SIDE OF ALIASKA PENINSULA, BERING SEA, ALASKA.

The observations at this station, taken by the kindness of Capts. E. . and L. Herendeen,
came to hand after this paper had been completed, but in time to be incorporated while printing.
They are interesting as far as they go, but, of course, have not the value of a complete series for a
terin of years. It is believed that these are the only observations ever taken in this vicinity.
From them it appears that, during the period of observation, December, 1877, to April, 1878,
inclusive, the temperature ranged from eight below zero, F., to 569, a total range of 64° F. The
mean temperature for the winter, December to February, inclusive, was 220.7; the coldest month,
and the month in which the lowest temperature was observed, being February. December was
1°.4 colder than Janunary.

The observations for atmospheric pressure, if the barometer be wholly to be relied on, show a
very remarkably low pressure, and would indicate that the locality was about the center of the
Alaskan area of depression. It is possible, however, that the instrument, from some local circum-
stance, may have read even a little below the correction, which was obtained in San Francisco, but
the full observations do not indieate any obvious source of error.

The lowest reading was 28.55 inches in December, the highest 30.25 inches in the same month.
The winter mean was 29.333 inches; the mean of the whole period, 29.418; and the total range,
1.70 inches.

Northeast and southwest winds were the most prevalent, the former predominating during the
winter, the latter toward spring. Gales were chiefly northerly and northeasterly, the last often
blowing with a fine clear sky. Out of 149 days upon which observations were recorded, 16 were
snowy, 2 rainy, 18 are especially noted as fine, and the remainder were cloudy or fair.

IKOGMUT MISSION, YUKON RIVER, ALASKA TERRITORY.

No barometrical observations were made here. The fragmentary observations for temperature
have been the subject of extended remark by Dove and Wesseloffski. It would appear that the
annual mean is, approximately, 24°.5; that of spring, 199.71; summer, 49°.46; autumn, 27°.93;
and winter, 009, F. During this period the recorded maximum is 59°.3 and the minimum — 14° 0;
but the observations are ot such a nature that these results cannot be considered conclusive. The
absolute minimum during the period is elsewhere stated to have been —51°.25, and to have
occurred on the 11th of February, 1850.

It would seem as if the distance of the station from the coast was sufficient to remove it partly
from the modifying tendencies of the sea, and to give it a somewhat colder temperature than that
of St. Michaels, although the latter is further northward. There are no records of precipitation,

* Notes on the wind-currents, clouds, and other meteorological phenomena of this station, conducted by C. P.
Fish, Signal-Service observer, may be found in the Report of the Chief Signal-Officer for 1873, pp. 446-458.
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but the weather record shows about ninety-five rainy or snowy days during the course of the year,
autumn having a larger share than any other season, and summer a smaller number. July aver-
aged the dryest, with one rainy day; September, with thirteen, the most stormy; May, October,
March, and November had ten or more rainy or snowy days; all the others less than ten. This is
rather a favorable showing, and, indeed, the writer was informed in 1868 by the resident missionary
that the garden at that station was the most successful one in the whole Yukon region.

The most prevalent wind seems to be from the northeast, especially in February, April, Sep-
tember, and November. In summer, and particularly in August, there is a preponderance of
westerly or southerly winds. February, July, and August are the windiest months. In 1867 and
1868 the writer observed on numerous occasions quite a choppy sea raised on the broad expanse of
the Lower Yukon by these strong summer breezes. January, November, and October, in this order,
have the largest proportion of calms; September the fewest. They form quite an important per-
centage (35.7) of the whole weather of the year. :

The ice breaks up in the Yukon anywhere from May 15 to June 5, and the river freezes over
from the 30th of October to the 10th of November. The average dates for these changes are May
23 and November 4; but navigation is impeded about five days after the break-up in the spring by
the tloating ice and timber in the river.

ST. MICHAELS, NORTON SOUND, ALASKA TERRITORY.

The barometrical records for this station, though taken with care, are rather fragmentary, and
res:lts have only been attained by combining parts of difterent years. The irregularities of the
profile, however, seem to be normal to the locality. In the Report of the Chief Signal-Officer for
187677, p. 74, the observations printed from this station are stated to “refer to sealevel”. On
inquiry, however, it was stated that the correction for height had not been applied to the figures pub-
lished, though known to the office.* Raymond’s estimate of the height of his barometer above the sea
(40 feet) is too high by 10 feet. The positions occupied by various observers have not differed from
one another to any great extent, and the height can in no case exceed 30 feet.  The mean annual
pressure at this locality would seem to be about 20.843; that for spring, 20.850; for summer, 29.835;
for autumnn, 29.789; and for winter, 29.918 inches. ()(-,tobor averages lowest (29.647), November
highest (30.003). The lowest single month-average is that of October, 1865 (29.588); the highest,
November, 1875 (30.281). The minimum reading during the period was 28.700 (September, 1876),
and the maximum 31.032 inches (November, 1375).

Observations of temperature at this station are numerous, though not consecutive, except
those of the Signal Service. The annual mean appears to resemble that of Nikolaieffsk on the
Asiatic side, which is some 600 miles farther south; but the summer is cooler than that of the Asiatic
station and the winter less cold, a tempering directly traceable to the effect of oceanic currents.
February is the coldest month (10.8) and July the warmest (542.7).  For the seasons we have, for
spring, a mean temperature of 20°.9; for summer, 51°.6; for autumn, 30°.2; winter, 4°.0; and for
the entire year, 260.7, F. The extremes of temperature noted during the period are 79°.1 and
—400.0, though the thermometer rarely rises above 700, The annual means, as nearly as can be
determined, fluctunated during the period between 240.1 and 29°.9, F.

By the kind assistance of Capt. Charles Riedell some observations of the temperature of the sea-
water were made at intervals during the months of July, August, and September, 1872, These show
the mean sea-temperature tor that period to be about 540.0, the maximum 62°.0, and the minimum
420,0, F.

The precipitation for this station is known only from the observations of the Signal Service of
the United States Army, and is of small extent, the resulting profile showing a decided resemblance
to the type of the Okhotsk Basin. It shows apparently a February minimum (0.09 inch), though
the records for this month are not as complete as could Le wished, and a single August maximum
(24 47 inches), with an annual mean of about 11.3 iuches. There is a good deal of misty, drizzly

*A subsequent (.omluumcatlon from the Signal Ottice (Apnl 12, 1878) st,ates tlmt the whole of the published means
for this station have been rednced to sea-level, but that the maximum and minimum readings for the period, July,
1874, to June, 1876, inclusive, have not been redmul to sea-level.  The changes necessitated by this addltwnnl informa-
tion in this report have been duly incorporated in the synopsis and discussion.
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weather, and the fluctuations in annual precipitation are probably larger than the short and some-
what imperfeet record might indicate.

The weather-records, though rather fragmentary, show an average of 100 rainy or snowy days
per annum. There is a good proportion of clear and fair days among the rest, especially in winter.
As a rule, there are more snowy than rainy days. July and August are recorded as destitute of
snow, though in some years June and September have two or three snowy days reported. In later
records rainy are not diseriminated from snowy days. The observations are not sufficiently con-
tinuous and full to afford grounds for a satisfactory discussion.

Records of direction of winds are particularly full, but derived from different sources, so as to
render the unification of the whole impracticable. From the Signal-Service observations, as the
most satisfactory, it appears that there is a general predominance of N., NE., 8., and SW. winds
over all others. Northeasterly winds are particularly prevalent from October to February. During
the rest of the year they are more northerly than easterly, while the winds from southern quadrants
are about equal for each month except in January and July, when south winds appear more pre-
ponderant than at other times. Southeasters are not numerous at any time, but in March and
September they sometimes occur with great violence, and, when long continued, produce a sensible
temporary lowering of the waters of Norton Sound, a matter of much importance to navigators
who may visit that shallow arm of the sea with vessels drawing more than 10 or 12 feet.

The winds in summer are usually light, in winter variable, the month of .ctober appearing to
be the most unfavorable; April also, from a comparison of the various records, seeming to have a
rather large proportion of severe winds. The season of navigation is fortunately less subject to
severe storms than that part of the year when the sound is frozen.

The sound is open to navigation on an average by June 10; in 1876 it was elear of ice a month
earlier, but the navigation of Bering Sea outside of the sound at that time may not have been and
probably was not practicable. In the winter of 1867-68, for several weeks in January, the sound
was clear of ice, carried away by easterly gales, and by continued casterly winds prevented from
returning. It finally did come back, and piled up along the beaches to a height of 10 or 12 feet at
some points. The earliest arrival of a vessel at St. Michaels is reported to be May 25 (in 1874), the
latest June 22 (in 1876), both cases in which vessels were awaiting opportunities for coming in,
while obstructed by the rotten field-ice of Bering Sea. The earliest approach to Norton Sound may
usually be made by the passage west of St. Lawrence Island, which is often freed by the motions
of the sea long before the other.

UNALAKLIK VILLAGE, NORTON SOUND, ALASKA TERRITORY.

The barometrical observations, extending over less than four months, taken by Mr. Westdahl,
are all that have been discovered from this locality. The height of the instrument above the sea
could not have varied much from 15 or 20 feet. An additive correction of 40.012 inch has been
applied to the tabulated observations in using them on the charts. The mean pressure for the
period is 29.799; observed maximum 31.066, and minimum 28.916, a considerable tluctuation within
97 days. An attempt to approximate to the height of Nulato from the comparison of the two,
partly synchronous, series of barometric observations gave values varying from 185 feet to 54 feet,
rendering it probable that the 100-foot estimate, based on observations in Raymond’s Report, is not
far out of the way. The character of the seacoast climate, however, difters from that of the interior
(as at Nulato), and only «a long series could afford a fair basis for comparison.

The series of temperature observations extend only from October 19 to January 30, during
which time the extremes noted were 4+360.0 and —45°.0, the mean temperature for the period
being 3°.8 . The summer temperature is similar to that at St. Michaels, but slightly warmer from
being less cloudy. .

During the period of observations there were 53 clear or half-clear days, 24 cloudy days, 15
snowy, and 2 rainy days. January, 1868, was notable for an unusual thaw, and for easterly winds,
which, blowing with great force, drove the ice out of Norton Sound beyond the limit of vision from
the shores, and wnder the dripping warm rain with which the region was visited nearly every day
for several weeks, was seen the astonishing spectacle of Norton Sound perfectly free from ice, and
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navigation to any part of it in view perfectly practicable, and all this in January, usually the coldest
month of the year. The Unalaklik River dwindles as the springs freeze up, and can hardly be said
to be navigable, even if not frozen, after September. It usually breaks up the ice which covers it
in May or early June. -

PORT CLARENCE, BERING STRAIT, ALASKA TERRITORY.

No observations with the barometer have come to hand from this station, though some were
probably made on the Plover while sojourning here. The temperature observations extend over
two years, and are known only through Dove’s publications from MSS. furnished by General Sabine.
The temperature of this station appears to be warmer than would have been anticipated, but the
table shows no evident improbabilities. The mean for spring is 16°.2; for summer, 430.3; for
antumn, 210.3; for winter, —3°.4; for the entire year, 19°.8 . The coldest month is January
(—110.2), the warmest is July (449°.8); September is a fraction of a degree warmer than June;
for the four summer months a mean of 4490 is recorded. Notwithstanding the high latitude of
this station it is said to be infested in summer with an incaleulable number of very venomons and
voracious mosquitos, against whose attacks, for white men, a net is an absolute necessity. Naviga-
tion here generally opens in July and closes late in October or in November.

CHORIS PENINSULA, KOTZEBUE SOUND, ALASKA TERRITORY.

There are no barometrical observations at hand from this locality. The temperature record
does not quite fill out the year, but in general is slightly higher than that of the opposite coast in
the same latitude. The sound being quite shallow is filled with grounded ice for some time after
the adjacent sea and straits are clear. From this cause the temperature may be a little below the
normal. Of other records none have been discovered from this locality.

POINT BARROW, ARCTIC OCEAN, ALASKA TERRITORY.

Barometrical as well as meteorological ohservations were doubtless made on board the Plover,
but no information in regard to the former has come under my notice. The temperatures of two
years have been preserved to ns by Dr. Simpson, and indicate a mean temperature for spring of
20,25 for summer of 35°.7; for autumn of 6°.3; for winter of —180.1, and for the entire year of 6.5,
a truly hyperborean climate indeed. The coldest month is: February (—:220.5), the warmest is
August (38°.4); the observed maximum during the period is 520.0, the minimum —473° IY,) these
means being derived from hourly observations.

1t would be to the credit of the authorities concerned if they would deliver to the world the
meteorology which lies locked up, unpublished, in the logs of the Plover and other vessels of the
British navy which were employed on the Franklin search expeditions. It is not easy to compre-
hend why this publication has not been made before this time, since there are English meteorologists,

KOLMAKOFF REDOUBT, KUSKOKWIM RIVER, ALASKA.

Observations of temperature are all we have from this locality, and these for less than two
months. They are extracted from the Russian edition of Zagoskin’s Travels, published by the
Russian-American Company. From December 15, 1843, to February 5, 1844, the mean temperature
was —10.2; the observed minimum was —49°.0, and the maximum 38°.7 F.  Of the 53 days inelnded,
19 were clear, 18 cloudy, and 16 snowy.

The climate is believed to much resemble that of Nulato, but to be if anything a little colder,
as the vicinity is hilly or mountainous, and covered with forests.

. NULATO, YUKON RIVER, ALASKA TERRITORY.

From a few simultaneous observations this station has been computed to be about 100 feet
above the sea (at St. Michaels), for which a correction of 40.114 has been applied to the tabulated
means. The observations (with a standard cistern-barometer) extend over the period from Decem-
ber 1, 1866, to May 26, 1867, inclusive. During this time the month showing the highest average
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(30.063) was January, December affording the lowest (290.688). A few observations by Raymond
indicate that the barometer in July ranges about 29.948. The observed maximum in the first-men-
tioned period is 30.862, in January, and the minimum 28.846, in March. The mean height for the
winter months was 29.912, and for the spring 29.508. The shortness of the series, however, renders
it inadvisable to base any conclusions upon it.

The temperatures indicate a winter mean of —11°.8; a spring mean of 30°.4, while a few scat-
tered observations, by Raymond and others, point toward a summer mean of 60°.0 or higher. The
extremes noticed during the period were 4-86G°.0 and —56°.0 ¥, January was the coldest month
and July the warmest.

There are no details of summer precipitation, though it is not very great. The amount of snow
was determined with eare in 1866-"67, and, assuming the usunal ratio, was equal to 11.25 inches of
rainfall. If we give it the same summer rainfall as St. Michaels, the annual rain and snow fall
would equal about 18 inches, but it is probably less than this. The largest amount of snow for
any one month fell in March. The total for the season was 9 feet 43 inches.

Northerly winds were prevalent at this station especially in spring. December and January
had the greatest number of calms and also of high winds. May had neither calins nor gales. The
summer months are free from high winds and characterized by warm, hazy weather. There were
more pleasant, clear or half-clear days than eloudy ones. The ice in the Yukon breaks up usually
between the 20th and 30th of May; the Nulato River, a small stream, three or four days earlier.
Two or three days are required to clear the river of floating ice and timber before navigation is
practicable. The river closes again about the 20th of October, but is not wholly ice-covered until
January.

FORT YUKON, YUKON RIVER, ALASKA TERRITORY.

The barometric observations at this point, covering less than a month, are only valuable as
being all there is. From simultaneous observations elsewhere Captain Raymond computes a value
for H of 400 feet, equal to an additive correction of +0.457 for reduction to sea-level. So modified,
the tabulated observations, during 25 days in August, show a maximum of 30.132 inches, a mini-
mum of 29.312, and an average height of 29.771 inches.

For temperatures we have more material, including an entire year. The mecan daily tempera-
ture for this period is nearly 170.0 I. The coldest month is January (—26°.853), and the warmest July
(65°.75). TFor the scasons the following means are given: spring, 149.60; summer, 360.73; autumn,
170.37; winter, —23°.8. The observed maximum during this period is 86°.0; the minimum is not
stated, but the thermometer-is known to fall at least G0° below zero of Fahrenheit on occasions.

Of winds there are no records, but the reports of the residents in 1867 to the writer indicated
that severe winds were uncommon at any time, and that calms were very prevalent in winter and
early summer. '

FORT FRANKLIN, GREAT BEAR LAKE, HUDSON BAY TERRITORY.

No barometrical observations were made at this station.

The temperatures were observed by I'ranklin himself and can be relied on; they cover a year
and 9 months, but the maxima and minima are not stated. The warmest month is July (52°.1), and
the coldest January (—23°.8). The average temperature of the seasons is for spring, 140.0; for
summer, 50°.4 ; autumn, 21°.1; and for winter, —16°.6.

If we divide the year into 6 summer and 6 winter months, as is in this latitude most natural,
we have for winter an average temperature of —50.5 and for summer +400.9,

We have not noted any other observations from this station, though it is probable that others
were made if not published.
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II. ASIATIC STATIONS.

PORT PROVIDENCE, PLOVER BAY, EASTERN SIBERIA.

We have nothing in regard to the barometer at this locality. The observations extracted from
a work by Dove, who received them in MSS. from General Sabine, exhibit peculiarities which render
them unworthy of any confidence unless it be for the summer months. There has evidently been
error introduced by misuse of signs, typographical errors, or errors of conversion; or else the
original record was erroneous. The experience of the writer, during different visits to this locality,
is sufficient to convince him that no weight can be assigned to Dove’s table, which is reproduced
chiefly to call attention to the subject.

ANADYR RIVER MOUTH, EASTERN SIBERIA.

The observations of barometer at this place having been made with an aneroid, whose instru-
mental error is unknown, the only correction applied has been (40.02) that for reduction to sea-
level, which is, in all probability, not far from the truth, though the absolute height of the instru-
ment above the sea is not known. Only part of a year is represented, and shows too many irregu-
larities to render any general conclusions from it well founded.

The temperature of this station is arctic. The mean annual temperature can only be approxi-
mated to and may be 120-15° F. The mean temperature of. the spring months was 4120.3; of
winter, —20°.0 F. The summer temperature is believed to be quite high. The coldest month was
February with a mean temperature of —270.9 and a minimum reading of —62°. F. There are no
records of July, August, or September, but of the other months June naturally was the warmest
with a mean temperature of 443°.7 and a maximum reading of +70°.

There are no records of rainfall or precipitation from this station; the weather record shows,
however, that less than 14 per cent. of the period, October to June, was rainy or snowy, the greater
portion of this occurring about the equinoxes. More than one-half of the weather was clear and
less than 2 per cent. foggy; 34 per cent. being partly cloudy or wholly overcast.

The prevalent winds are northwesterly summer and winter, with those from the southeast next
in number, the remainder forming an insignificant proportion of the whole. Calns were least rare
in January and October; during four out of nine months there were none at all. January and
October also furnished a larger percentage of gales than other months, though the severest winds
blew in February and March, none of this kind being recorded from April to December.

On the Myan, a branch of the Anadyr, the ice broke up about June 1, in 1867; the freshets
and freezing probably occur about the same time annually as on the Yukon River.

PETROPAVLOVSK, KAMCHATKA.

Nearly 5 years’ observations of the barometer have been compiled for this locality, part of
which appeared to include a large instrumental error, for which an arbitrary correction was deduced
from other, corrécted, observations by the graphic process. This correction as applied has brought
out an harmonious result, the absolute and not the relative heights being affected by it.

The mean annual pressure so obtained is 29.687 inches. The profile is a fine example of what
I have termed the Asiatic type, except that the dominant minimum occurs in winter, the average
for January being 29.519, while that of June is 29.652 inches. The spring and autumn maxima are
nearly equal, August having an average of 29.810 and March of 29.774 inches. The averages of
the seasons are for spring, 29.749; summer, 29.718; autumn, 29.717; and winter, 29.563 inches.
The lowest recorded month average is 29.326 (December, 1848), the highest 30.006 (January, 1848).
The maximum and minimum readings for the period were 30.836 (January, 1848) and 28.402 (De-
cember, 1848) respectively.

The temperature of this station averages the same for the year as at the Pnblloﬁ' Islands
(370.5), but the climate is very different at the two localities. The mean temperature for spring is
32°.4; for summer, 55°.5; for autumn, 37°.8; and for winter, 170.2 F. The warmest month is July

6op
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(58°.1) and the coldest January (13°.3); the extremes of temperature during the period were
+89°.4 and —17°9 F. A good many vegetables are raised and a good many head of stock are
kept in the vicinity ot this station ; there are also heavy forests near by. The summer is reason-
ably warm, the winter rather cold, while at the Pribiloffs the summer is ten degrees cooler and the
winter ten degrees warmer, constituting a climate better adapted to fur-seals than human beings
who might desire to till the soil.

-The precipitation at this station is slightly larger than at Fort Wrangell, Alaska, and about
the same as at Mobile. The resulting profile shows a dominant summer minimum in July and two
subequal maxima in March and October, respectively, the latter being somewhat predominant.
The annual mean varies from 45 to 71 inches during the period, the general mean precipitation
being about 61 inches. The larger portion of this comes in the form of snow, and. the only months
in whici no snow is recorded during the entire period are July and August. The greatest snow-
fall appears in October, December, and March of different years, the greatest rainfall uniformly
in September. The summer is not very wet, the average total of June to September, inclusive,
being only 13} inches.  Compared with the Okhotsk Basin, however, the precipitation for the year
is nearly double. In 1848 there was neither rain nor snow during July and August.

Notwithstanding the rather large precipitation the weather record is less unfavorable than
might be expected. In general the number of clear and half-clear days equals or exceeds the
number of cloudy ones, and in this lies the explanation of the comparative success of agriculture
and stock-raising in this vicinity. Slight shocks of earthquake are reported during every year.

The record of winds shows, as usual in this region, a decided preponderance of northwest and
southeast winds, which are particularly noticeable in summer. Southwest winds appear very rare.
Southerly winds are most noticeable in May and Juue, northers in January and February. The
predominance of northwesters is observable throughout the year. The strongest winds occur in
December, February, and March; in summer light winds are the rule. The observations were
taken in old style, and from the nature of the case it has proved impracticable to reduce them to
the Gregorian calendar.

The number of days of free navigation averages 177, opening about the 1st of June and closing
about the 24th of November. The earliest opening during 1846, 1848, 1849, and 1850 occurred on May
1st, the latest June 5th; the earliest closing of navigation November 18th, the latest December 4th.
The following notes are not without interest : Avatcha Bay includes the whole roadstead outside of
Petropavlovsk Harbor; a bight at the month of the Avatcha River is called Avatcha Gulf. ln 1843
the ice in Avatcha Bay broke away from the settlement on the 29th of April (O. 8.); on the | th of
May the bay was free of ice, and the first vessel from the United States arrived on the ) th of May.
The ice remaining in Avatcha Guif had disappeared by May 29th. On the 21st of N ovember (Decem-
ber 4th) the harbor of Petropavlovsk and A\ atcha Gulf were frozen over; ten days later the ice in
the harbor was 7 inches thick, and on the ] th December it was 13 m(,heb thick ; about nine days
thereafter Avatcha Ba) itself was frozen ow er.

In 1848, on the l“th of January, a strong wind broke up all the ice in Avatcha Bay, and carried
it off to sea; five days later it was again frozen over, and it was broken up again twice during the
winter, the Iast time on the 13th of March. The first vessel arrived on the 27th of May (N. S.), and
ice wholly (llsappuucd from Avatcha Gulf by June 3d, and did not reappear there until November
22d, while Avatcha Bay was not frozen over until the .]_,:‘,'th December, and somewhat later was again
cleau‘ed of ice by a strong wind, which process was frequently repeated during the winter, the last
occasion being on the 1th April, 18349, On the l,fth of May Avatcha Gulf was freed from ice, and
remained so until the mght of November 9, 1%4) Avatcha Bay freezing over on the 8th of Decem-
ber. In 1850 the first ship, an American whaler, arnved on the 1st of May, and the last one on
the 28th of October (N. S.).

In leaving this port, or the Okhotsk Sea, for San Francisco in October, as is usually done by
American fishermen and traders, it is the almost invariable experience of shipmasters that when
four or five days out fiom port very severe gales from the northwest are encountered, and these
often last for several days, atfording a staunch vessel an opportunity to make a good run under
almost bare poles, and severely testing the capabilities of less seaworthy craft.
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PORT OF OKHOTSK, ON THE OKHOTSK SEA, EASTERN SIBERIA.

The fluctuations of mean monthly pressure at this point during the year are less than at any
other point on the Okhotsk Sea from which we have observations. The profile is of the Asiatic
type, and its only peculiarity is that of the carly occurrence of the two maxima while the position
of the summer minimum is the same as for Aian, Hakodadi, &e.

Observations for 92 months fix the reduced mean annual pressure at 29.813 inches at the level
of the sea. For spring we have 20.849; for swunmer, 29.764; autumn, 29.809; and for winter, 29.829
inches. December is the month of average least pressure (29.710), while the lowest recorded
monthly average is that of May, 1845 (29.374). The annual maximnm occurs in February, which
averages 20.923 inches, and this month in 1346 enjoyed a mean pressure of 30.104 inches, the high-
est on record. The minimum reading during the period, 23.554, occurred in December, 1844, and
the maximum, 30.834, in September of the same year. The annual mean fluctuates from 29.554
(1845) to 29.904 (1850).

The temperature of Okhotsk is somewhat colder but otherwise very similar to that of Aian or
Nikolaieffsk. The mean temperature of spring is 230.9; of summer, 520.1; 6f autumn, 240.6; of
winter, —89.2; and of the entire vear, 230.1 F. Jdllll.ll‘) is the coldest (—11°.7) and July the
warmest (4-54°.6) month; the extremes of temperature during the period were —51°.2 and 4900.5;
the annual mean temperature fluctnating from 2100 to 24°.6 F. The remarkable paucity of pre.
cipitation at this station has Leen elsewhere alluded to, and in a warm climate it would properly
be termed an arid locality. Owing to the low temperature, however, vegetation is enabled to per-
sist under conditions which with a larger evaporation would be fatal to it. The total precipitation
is 4 inches per annum, of which the greater part falls in July, August, and September, probably
nearly all of it in the form of rain. The precipitation does not average one inch of water for any
month, and during three years only four separate months are recorded as having more than an inch
of precipitation, and only one of these more than 2 inches.

The winter is very dry, months occurring in the record with no measurable precipitation, and
this is the more extraordinary since the town is situated on a narrow sand-bar between two bodies
of water, a lagoon and the sea. There is no part of the United States, except in the vicinity of
Fort Yuma, Arizona, where so little rain is recorded.

A key to the problem is furnished by the winds, which, except in summer, blow almost exclu-
sively from the northward from over the frozen tundra and snow-clad hills of Eastern Siberia.
From October to and including March there is hardly any but a northerly wind. In summer south-
easterly winds bring a little moisture from the Okhotsk Seia. Northwest, westerly, and southwest
winds are very rare throughout the year; westerly winds in particular are almost unknown, as are
southerly winds from October to March.

It has been found impracticable to convert the wind-tables from the Old St\ le, in which they
were originally recorded, to the Gregorian calendar.

Calms are most prevalent in May, June, and July. Strong winds occur oceasionally throughout
the year, but are most noticeable in March and September, and least so in December, according to
the record. The weather appears to be overcast in smmmer and mostly clear in winter. The wholly
clear days average 124 per annum, a rather large number, and there are one or two thunder-storms

every summer. More or less fog is reported every summer. No snow is recorded during any June,
July, or August, and but rarvely in September; the largest number of SHow -storms seem to oceur
in March.

From a record of eight years it would seem that navigation at this station is open on the aver-
" age by June 5th and closes by October 17th, giving a navigable season of 134 days against a closed
period of 231 days. The earliest recorded opening was on the 26th of May, the latest on the 19th of
June; the earliest closing up by ice was on September 30th, and the latest on the 30th of October.
The ice in a small stream flowing into the lagoon usually breaks up several weeks before the sea
ice. The record shows that the average opening of the river navigation occurs on the 21st ot May,
and it generally closes about the 6th of November. No vessels are recorded as having arrived at
the port before the 20th of-June nor after the 10th of October.
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PORT OF AIAN, OKHOTSK SEA, EASTERN SIBERIA.

The mean annual pressufe deduced from the observations of three years and four months when
reduced to the freezing point at the sea-level appears to be 29.828 inches. The profile is of the
Asiatic type, with maxima in Febrnary (29.957), and October (29.891), and a July minimun (29.661).
The mean barometer in spring is 29.845, in summer 29.740, in autumn 29.851, and in winter 29.875
inches. The lowest monthly average of the record is that of July, 18530 (29.619); the highest that
of February of the same year (30.070); the minimum reading (29.086), occurred in Janunary, 1848,
and the maximum reading (30.758), in February ot the same year. The yearly averages during the
period fluctuated between 29.837 and 20.814 inches. The temperatures of the Okhotsk Basin are
rather uniform among themselves, and Aian is no exception, being about midway, meteorologically
and geographically, between Nikolaieffsk and Okhotsk. The mean temperature of spring is 24°.6;
of summer, 51°.5; of autumn, 27°.7; of winter, —3°.2; and of the entire year 250.1 F. January is
the coldest month (—70.2), and July is the warmest (55°.0); the extremes recorded are +835°.8 and
—340.4. '

From circumstances which have been referred to in the general discussion, this station enjoys
the largest precipitation of any within the Okhotsk Basin, varying from 25 inches to 43 inches, and
averaging about 33 inches. The largest part of this seems to come in August and September. The
winter months seem to have a very light snowfall, that from December to April, inclusive, averag-
ing less than 24 inches in all. The profile of the Okhotsk type shows a very remarkable September
maximum contrasted with the February minimum. The weather record shows an equally remark-
able preponderance of clear days, the cloudy and stormy days forming about one-sixth only of the
whole. Thunder-storms are very rare and seem to occur ounly in May, June, and July. The season
is more favorable to gardening than in the majority of these northern stations, and potatoes are
said to have been successfully grown here.

Owing probably to the conformation of the coast and the mountains which protect it from the
northwest, the winds at this station exhibit the peculiarity of being chiefly from the NE. and SW,
The former predominate in spring and autumu, while in summer and winter they are nearly equally
prevalent from both directions. Northeasters are particularly frequent in March and September,
while winds from the NNW. and SE. are nearly unknown. This peculiarity of the climate makes
of the roadstead, which opens to the southeast, a very tolerable harbor. The most severe winds
occur between September and February, especially in December and February; in summer the
winds appear to be generally moderate

Navigation usually opens about June 11th (N. 8.), and closes about November 30th; giving an
average of 171 days of open water. The earliest opening recorded was on the 25th of May, 1849,
and closed latest during the same year, on the 10th of December. In 1845 it did not open until
June 18th, and in 1850 not until June 224, closing, in 1850, on the 18th of November, the shortest
season of navigation during the period.

UDSK VILLAGE, UDI RIVER, NEAR SHANTAR BAY, OKHOTSK SEA.

These observations are in similar case to those from the Ala River, with the additional uncer-
tainty of a_probably important correction for height above the sea-level. The mean temperature
for the period December to March was about 5°.0 I, the maximum 470.7, and the minimum
—360.6 ¥. During this time there were 48 snowy days, and 5 with rain, snow, or sleet; 40 wholly
clear, and 30 partly clondy days. The prevalent winds were from W. by N. to NE., and chiefly
westerly. There were no E. or SE. winds. The record is too short, however, to present much of
value, and though in the last century the station was of a good deal of importance in the traftic’
and travel of Eastern Siberia, it has been long reduced to insignificance.

ALA RIVER MOUTH, SHANTAR BAY, OKHOTSK SEA, EASTERN SIBERIA.

The observations from this station are included for completeness’ sake only. All corrections,
including that of style, are unknown, and the uncorrected results tabulated do not harmonize with
those known to be carefully taken and corrected, from the adjacent stations of Nikolaieftsk and
Aian.




LOCAL DISCUSSIONS. - 45

NIKOLAIEFFSK ON THE AMUR RIVER, EASTERN SIBERIA.

The mean annual profile for the barometer at this station exhibits less fluctuation than at most
Siberian stations, and is of the Asiatic type. Observations during 66 months fix the mean annual
pressure at 29.812 inches; for the seasons, spring, 20.803 inches ; summer, 29.749 inches; autumn,
29.818 inches; and winter, 29.877 inches. The aunual minimum falls in July (29.726), with maxima
in February and September of 29.922 and about 29.40 inches respectively. The lowest monthly
mean of the whole period is that for June, 1867 (29.563), and the highest that for February of the
same year (30.077). The lowest observed barometer occurred in October, 1866 (28.937), and the
highest in January of the same year (30.442). Annual means vary from 29.787 (1867), to 29.833
inches (1868), during the period. The greatest perturbations occurring in any one month fall in
November (1.16 inches), and the least in July (0.498).

Rather full records of temperature are extant, from which we learn that the mean temperature
tor spring is 230.4; for summer, 60°.0; for autumn, 320.5; for winter, —8°.1; and for the entire
year 2609 F. It is nearly the same as that of St. Michaels, on the opposite coast, yet which is 600
miles farther north.

The Okhotsk Sea is essentially an arctic basin, and the climate of Nikolaieffsk is therefore a
modified arctic climate. The warmest month is July (62°.7.), and September is cooler than June.
The coldest month is January (—11°.9); the extremes during the entire period, of some seven years,
being 487°.0 and —440.5 F.

Tire precipitation is better represented by records than at most of these stations, there being
four years and six months conseentive observations. The annual amount of rain and melted snow
averages somewhat over 12 inches; after St. Michaels and Okhotsk the dryest station on our list.
The profile is of the Okhotsk type, with September maximum and a February minimum. There is
no place on thé whole eastern and gulf coast of the United States which has so small an annual
rainfall as Nikolaieftsk.

The absence of measurable rainfall is however abundantly compensated for by the humidity of
the atmosphere, which exhibits during the summer from 81 to 83 per cent. of humidity relatively
to saturation, and according to the (somewhat uncertain) record a still larger percentage in winter.
The absolute humidities, as given in the Annales, are so startling as to suggest an error of statement
in regard to the scale used, and I forbear to generalize upon them. With the humid atmosphere
is joined a moderate amount of cloudiness, apparently about 44 being the annual average, a singu-
lar increase in the amount being noticeable as coincident with the change in the method of recording
which took place in 1871. The spring and summer seem to be the most cloudy seasons, especially
April and May, though the absolute maximum during the period seems to have been furnished by
the month of October. The predominance of certain winds at this station is well shown by the
wind-roses. Westerly and easterly winds predominate, northerly and southerly ones are almost
unknown. June, July, and August have a great predominance of southeasterly winds. April,
May, and September are transition months, while the others show a striking domination by the
westerly winds. August, September, and October have the largest percentage of calms; February,
January, and December the smallest. As to force, hardly more than three per cent. of the observed
winds exceeded the ¢ moderate” in strength. There is only one gale reported in five years.*

Navigation closes in the Amur River, upon which this station is situated, generally in Novem-
ber. Vessels wintering there are surrounded by a double row of large piles driven around them into
the river bed and rising several feet above the surface. This is to protect them from the ice, which
breaks up in May in a freshet of considerable violence. The sea north of the river, and Sakhalin
Strait, are not in a state for navigation until June.

DUE LIGHTHOUSE, SAKHALIN ISLAND, OKHOTSK SEA.

The barometrical observations at this point are inserted to show the persistency of the Asiatic
type of profile over this region, and to make as complete as possible the collection of material from

* The discussion of the winds of Nikolaioffsk in Coftin’s ¢ Winds of the Globe” confuses together two stations of
this name which geographically are widely separated, and belong to differcut wind-areas.  For further information in
regard to this station, see Supplementary Notes,
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this vicinity ; but, owing to the uncertainty in regard to the amount of reduction to sea-level (which
in this case might require a large correction), the absolute heights have little weight.

This uncertainty* does not affect the temperatures, which are considerably modified by the
warm influx from the Japan Sea, which gives them an annual mean of 33°.4 F., several degrees
higher than that of the eastern shores of Sakhalin. The warmest month is August (610.6 ¥.); the:
coldest January (3°.8 F.). The average of the summer is 58°.0 and of winter 7°.0; of spring and
autmnn, 300.4 and 38°.2, respectively. The highest temperature which has been recorded is about
76°.0 (August, 1863), while the lowest (—22°.0) occurred in December of the same year. The
annual means appear very uniforin. :

There are no details in regard to the precipitation, but three years’ record of cloudiness would
indicate a fair proportion of sunny skies. The mean cloudiness of the year does not exceed .51 of
the whole weather, January, February, April, and June being the most favored months; November
and December the least so.

The winds present a decided preponderance of northerly and southerly breezes, somewhat
fewer from the eastward and very few westerly, when the whole year is considered. NW., W,
and SW. winds are in an extremely small minority. In winter northern winds decidedly predom-
inate; later they are more nearly equaled in amount by the southern winds, which, in their turn,
dominate in summer. In autumn the directions are more variable. November is the only month
in which NW. winds equal those from other quarters. July and August afford the most calm
weather; September and March the least. The percentage of calms for the year is small, not
exceeding six per cent.

‘We have no records of force of wind from this station.

KUSUNAI,‘I' SAKHALIN ISLAND, OKHOTSK SEA.

The observations for this point are of small importance, especially those for pressure, since the
height above the sea is unknown (though stated by Fritsche to be small), and it is uncertain whether
any correction for this element has been applied to the originals or not. The observations for
pressure extend over eight months, and, so far as traceable, the profile presents the Asiatic type.

The temperatures are of more value. The climate of this locality is materially affected by the
warm current from the Japan Sea, and to a greater extent than that of Dué Lighthouse. The
observations give a mean of 34°.1 for spring, 58°.1 for summer, 43°.6 for autumn, 15°.9 for winter,
and 370.9 for the entire year. The warmest month is August (63°.8) and the coldest February
(120.8). September is warmer than June. The cloudiness averages nearly five-tenths, and is
greatest in June, July, and March, and least in September and October.

The prevalent winds are from the east (29.6 per cent.) and west (18.0 per cent.). The most
windy months are March and September; the least windy IFebruary and October.

MURAVIEFF POST,] SAKHALIN ISLAND.

No records of pressure have been procured from this station, but we have a year’s temperature-
observations. The station is situated at the head of a rather deep bight of the southern end of
Sakhalin Island, and appears to benefit little by the warm outflow from the Japan Sea, castward
throngh La Perouse Strait, but a short distance southward. It is colder than Kusunai and clearer.
The annual temperature-mean is 340.8; the coldest month January (6°.9) and the warmest August
(60°.3). The means for the seasons are, for spring, 30°.7; summer, 54°.4; autumn, 43°7; and
winter, 10°.3 F. But, as in some other cases, September is warmer than June, and, substituted
for it, would give a summer mean of nearly 57°.0 F. This peculiarity indicates a climate modified

* The parallelism of the uncorrected observations with those at Nikolaieftsk is, however, so close that the writer is
disposed to believe that the height-correction was applied by the original observer to the record, or else that there
was an instrumental error of snch a nature that it nearly neutralizod the height-correction if the latter was not
applied. The Annales are silent. on the question. -For other observations at Dué, see Supplementary Notes herewith
and later numbers of the Annales Cent. Phys. Obs.

t For further information from this station, sce Supplementary Notes,

t For further information, see Supplementary Notes.
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by the sea, which last is always warmer in September than in June, while the normal for June is
higher than for September universally in the northern hemisphere.

Nearly half the weather is cloudy; February and October appear to be the least, April and
August the most 8o. There are no details of precipitation.

The most prevalent winds are from the W., E., and SW., especially from the last-mentioned
direction. South winds are the least common. October, December, January, and February are
the least windy months, especially January ; April and May, July, and especially August, are the
most windy. '

We have no records of force or humidity of the atmosphere. [t is probable that, from Decem-
ber to March, navigation in the bight upon which this post is sitnated is interrupted to some extent
by ice, if not, indeed, entirely closed; but we have no specific advices on this point.

HAKODADI, JAPAN.

The observations tabulated from this point were collected in order to confirm the curves for
the peripheral portions of the map. No attempt has been made to search for material additional
to that which was easily accessible. The barometric profile is exceedingly regular and of the
strictly Asiatic type. It exhibits a July minimum of 29.797 inches, a January minimum of 29.909
inches, with October and March maxima of 30.036 and 30.032 inches respectively. The mean
annual pressure for the 4 years tabulated was about 29.925 inches.

The temperature appears to resemble that of New Westminster, B. C., but has a warmer
spring and summer and a colder autumn and winter. The annual mean is 48°.5; spring, 44°.3;
summer, 66°.2; antumn, 53°.8; and winter, 20°.5. January is the coldest month (27°.0 I.) and
August the warmest (71°.9); July, August, and September have a mean temperature of 8.1,
These characteristics are undoubtedly connected with the influence of the Kuro-Siwo, which, in the
vicinity of Yesso, seems to turn abruptly to the eastward. This is confirmed by the large percent-
ages of actual humidity, which reaches an average for the year of 73 per cent. if 100 be taken as
representing saturation. Summer naturally has the greatest absolute humidity (0.80) and winter
the least, which changes are paralleled as a matter of course by degree of the elasticity of the con.
tained aqueous vapor of the atmosphere.

The average precipitation for the year is about 433 m(hos, about the same as at Boston, New
York, and Baltimore ; nearly 10 inches more than at the Pribiloff Islands. July is, as usual, the
most miny month, and January the least so, but with these exceptions the precipitation is rather
regularly distributed through the year, though the summer is decidedly the season of greatest
precipitation. We have no record of cloudiness, and for peripheral stations like this no attempt
has been made to do more than obtain a comparable series of the more important kinds of observa-
tions. Navigation at Hakodadi remains open throughout the year.
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8econd: The average max. and min. temperature for each month together with the times of the occurrence of the same, in addi-
tion to which are given certain time intervals, &o. .

Third : A table to reduce the mean temperatures for each month derived from one observation per day, taken at any hour, to the
true daily mean, and

Fourth: A table to reduce the mean temperatures derived from any one of the formuls here annexed to the true daily mean:
ts:t-i;:+10.);i Tt +%)id (Ta+2+10); 4 (Ta+ 20+ %) E (Ta+20+2X%); ¢ Ba+2p+2X10p); § (100+105); § B+ 9); §

ZAGOSKIN'S TRAVELS. =ZAGOSKIN (lieut. L.) Peshekhodnaya, etc. Description of travels on foot in the Russian
Possessions of America, 1842-1844. 2 vols. 8°. St. Petersburg, 1847-48.
49
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IL—AMERICAN STATIONS.

BURNABY ISLAND, QUEEN CHARLOITE ISLANDS, B. C.
Lat. 52° 19’ 30’ N. Long. 131° 11’ 00" W. of Gr.

Height of station above the sea is not stated, but from a topographical map made by the observer
would appear to be small. Observations appear to have been taken at a log house situated on
Burnaby Island, near ¢ Blue Jay Harbor.”

Observer : Francis Poole, C. E.

Sources of information: POOLE (Francis). Queen Charlotte Islands, a narrative of discovery
and adventure in the North Pacific. Edited by John W. Lyndon. 8°. London, Hurst and Blackett,
1872,

THERMOMETRICAL OBSERVATIONS.

The temperatures here given are extracted from the text of the work cited, p. 300, no tables of
temperature being given.

PRECIPITATION.

No tables of precipitation are given, but results only, which results are embodied here without
change.

CLOUD OBSERVATIONS.

TABLE I.—Period covered by the table, January 1 to February 28, 1863. Same source as
above, p. 301. Observations in tenths, whereby a cloudy day is represented by 10; a cloudless day
by 0. Only the sums for the whole month are given in the original.

Mean = } (8, +2;+8,).

WINDS.

TABLE II.—Direction of wind : same source and period as preceding, p. 301. Direction (whether
true or magnetic is not stated) originally recorded in 16 directions, N., NNE., NE., &c., but here
reduced to 8 directions by calling one-half of the NNE. N. and the other half NE., &. The number
of observations is given in the original, but the results are here expressed in percentages.

Meteorologioal observations at Burnaby Island, Queen Charlotte Islands.

Mean temperature for the year........cceceeei cavueecacnns 680 (1=48°)
Maximum observed in two years ... ..c.cceceeaeinaacnenn 80
Minimum observed in two years .....ccccccceeiiaiinencnn. 4
BADZE «.vcneeiiiiiiiaceticccnncocntecaceaineecaaenanan 56
Inches.
Mean precipitation in January.ceee. coviieeeenninncannaaas 14.52
Mean precipitation in February........cccceieeeerannnnn.. 8.88
TABLE I.—Amount of cloudiness.
Months.  [8a.m.|zp.m.|8p.m. ' Mean.
January, 1863 ..... 4.3 47 5.2 4.7
February, 1863....| 3.6 3.6 4.3 3.4
TaBLE 11I.—Direction of winas
Months. N. NE. E. SE. S. SW. Ww. NWwW.
]unﬁ'y. 1863 ..... 3.89 | %0.56 8.33 3.89 3.89 | 30.00| 34.44| 35,00
February, 1863....] 1.79 | 44.6¢ o0.60 | 12.50 5.95 | 16.07 9.52 8.93
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FORT TONGASS, SOUTHERN ALASKA.

Lat. 54° 46’ N. Long. 130° 30’ W, of Gr.

Height of station above the level of the sea is, according to one statement, 20 feet, and according
to another, 30 feet; and we are not in possession of data to determine which is erroneous.
Source of information : MS. Met. Reg. U. 8. A,

BAROMETRICAL OBSERVATIONS.

TABLE I.—Period covered by these observations is two and one-third years, June 1868 to
September 1870. Observing hours, 7 a. m.,2and 9p. m. Instrument, Green’s standard barometer.
Correction unknown, but doubtless small. Observations reduced to the freezing-point, but not to
the sea-level. Mean =3} (7.4 2,4+ 9,). The results in the synoptical table of atmospheric pressure
are simply the means of the columns “All” in this table.

THERMOMETRICAL OBSERVATIONS.

TABLE II.—Same period and observing hours as above. The Max. and Min. columns are the
maxima and minima observed at the hours 7,2, and 9. The synoptical table of mean temperatures
embodies the means of this table without any correction, none being necessary. '

PRECIPITATION.

TABLE III.—Same period and observing hours as the preceding. The amount of precipitation
in inches is the amount of rain and melted snow, — 10 inches of snow being taken equal to one
inch of water. Rainy and snowy days are days upon which there fell a measurable amount of rain

or Snow.
WINDS.

TABLE IV.—Direction of wind. Period covered by this table is two years, June, 1868, to May,
1870. Observing hours, 7 a. m. and 2 and 9 p. m. Directions are true, and from which the wind
blows. Table originally expressed in number of observations, but here converted to percentages.
‘Whole number of observations, 2,190.

TABLE V.—Force of wind. Same period, observing hours, &c., as the preceding. The force
was estimated and recorded upon the same scale as the preceding. Whole number of observations,
2,027.
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METEOROLOGICAL OBSERVATIONS AT FORT TONGASS, ALASKA.

TasBLE I.
ATMOSPHERIC PRESSURE.

[ Barometrical observations reduced to 32° F.]

1868, ' 1869.

Date. —
7a.m.|zp.m. gp.m.| All | Max. | Min. |Range.|7a.m.|2p.m. |gp.m.| AlL. | Max. | Min. |Range.

29.543 | 29.544 | 29.591 | 29.536 | 29.930 | 28.862 | 1.068

29.857 | 29.889 | 29.914 [ 29.887 | 30.473 | 29.228 | r.24s
29.778 | 29.808 | 29.764 | 29.783 | 30.383 | 28.962 | 1.42r
29.826 | 29.863 | 29.859 | 29.849 | 30.249 [ 29.255 | ©.994
29.912 | 29.912 | 29.719 | 29.847 | 30.314 | 29.530 | ©0.784
30.030 | 30.05t | 30.024 | 30.035 | 30.270 | 29.834 | 0.436
30.004 | 30.003 | 29.997 | 30.00r | 30.225 | 29.687 | o©.538
August................ 30.069 | 30.066 | 30.056 | 30.064 | 30.273 ' 29.860 | ©0.413 | 29.927 | 29.934 | 29.926 | 29.929 | 30.227 | 29.600 | o©.627
September.......... ..|| 30.090 | 30.066 | 30.070 | 30.075 | 30.400 | 29.806 0.594 | 29.891 | 29.895 | 29.904 | 29.897 | 30.250 | 29.486 | 0.764
October ............... i39.885 29.856 99.869|z9.87o 30.273 | 29.532 | ©0.741 | 29.85t | 29.839 | 29.846 | 29.845 | 30.307 n9.069' 1.245
November............. ;29.668 29.685 | 29.716 | 29.690 | 30.385 | 29.070 | 1.315 | 29.639 | 29.58x | 29.574 | 29.598 | 30.360 | 27.672 | 2.688
December ............. '39.735 29.801 | 29.815 | 29.800 | 30.352 | 29.160 | 1.192 | 29.642 | 29.709 | 29.707 | 29.684 | 30.366 | 29.145 | ¥.221
Summer ............... 29.909 | 29.908 | 29.902 | 29.907 | 30.660 | 28.98¢ | 2.67t || 29.913 | 29.928 | 29.882 | 29.907 | 30.383 | 98.962 | 1.421
Winter ................ 29.818 | 29.818 | 29.824 | 29.820 | 30.400 | 29.070 | 1.330 || 29.737 39.74; 29.743 | 29.740 | 30.473 | 27.672 | 2.801
Year. ...l 29.864 | 29.863 | 29.863 | 29.863 | 30.660 | 28.989 | 1.671 '| 29.825 | 29.836 | 29.812 | 29.823 | 30.473 | 27.672 | 2.801
| 1870,
Date.

ga.m.|2p.m.|gp.m. | All | Max. | Min. |Range.

JADUATY . .otiiiiiiiii e e eee e et resseetieeierarrareaanas 29.800 | 29.818 | 26.828 | 29.815 | 30.351 | 29.269 | 1.083
FebIUALY . ... e e e 29.682 | 29.682 | 29.645 | 29.669 | 30.226 | 29.176 | 1.080

Nore.—The results for summer, winter, and whole year under 1868 are made up by taking the first s months from 1870 and the last 7 from 1868,
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Tasrx II.

TEMPERATURE OBSERVATIONS.

1868. 1869.
Date.

7a.m. |sp.m.|gp.m.| Mean. | Max. | Min. [Range.||7a.m.|[2p.m.|9p.m.|Mean. | Max. | Min. |Range.

o (-] ° o o (] o o o . o o o L d

B LT | o S P 36.7 39.3 37.5 37.8 46 29 17
35.0 | 40.z | 35.7 | 36.9 45 28 17

38.6 | 47.0 | 41.7 | 42.4 59 25 34

42.6 | s2.0 | 44.3 | 46.3 6o 37 23

so.0 | s7.3 | 51.6 | s3.0 70 38 32

se4 | 61.6 [ 572 | 578 72 ] 24

7.4 | 65.0 | s7.5 | 60.0 7 s3 19

4.0 6r.0 54-9 $6.6 65 47 18

48.9 | s6.9 | s1.3 | s52.4 63 39 2

46.4 | s2.7 | 47.9 | 49.0 s8 38 20

41.2 43.2 40.4 41.6 st 33 18

38.4 40.2 39.2 39.3 46 as 31

Summer.........oo0en.. 46.6 54.3 48.2 49.7 78 - 77 49.5 57.3 51.2 52.7 72 5 47
Winter..o.ooooveennnnn. 38.7 43-4 39.8 40.7 67 6 6z 41.1 45-4 42.0 42.8 63 25 38
Whole year............ 42.6 48.9 “.0 45.3 75 -2 77 45.3 5T.4 46.6 47.8 72 25 47

1870.
Date,

7a.m. (2p.m.|gp.m. | Mean.| Max. | Min. |Range.

° L o o (-] °

31.9 2.8 30.1 47 6 42

37.9 | 4.8 | 35.6 4 23 e

38.8 | 33.7 | 1.6 o | -2 st

48.3 | 417 | 43.4 53 33 b

3.3 46.2 47.6 62 46 16

59-8 | 53.7 | s4.9 72 47 5

63.4 | s8.r | s9.3 93 s3 ©

67.6 59.5 61.3 8 53 29

§6.9 | 54.0 | s4.7 63 ® 12

Note.—The results for summer, winter, and whole year under 1868 are made up by taking the first s months from 1870 and the last 7 from 1868.

- .

—
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TasLx III.
RAIN AND SNOW FALL.

1868. 1869. 1870.
Date. Days. Days. Days.
Amount Amount Amount
N in inches. |in inches. in inches.|
‘Rain. | Snow. Rain. | Snow. , Rain. | Snow.

20 6 12.00 3 s 13.04

24 7 9.98 14 13 11.61

18 o 5.75 16 o 10.58

23 z 9.87 15 o 9.38

16 o 5.30 15 o 10.10

o 15 [ 5.99 9 o 4.63

o 13 o 5.75 14 o 6.8s

4 o 18 o 6.56 7 o 6.1r9

9 o 16 o 12.51 23 o 18.50
22 o 18 ° 29.54 [eeeeeree]iveriini]iiiiirnian
29 4 17.92 ay 1 12.03 [[..ooonfoiiiiil]ennn
t7 o 10.40 23 3 16.26 |........ ).l
Summer ........... 78 o 40.3t 103 T 7% T | PR R N
Winter ............ 102 23 65.33 118 17 82,33 [|l..eviiei]ine ciiifiennennnns
Whole year........ ! 180 22 105.64 23t 18 130,54 [loooeoifoiiiieeieaiis

Notz.—The results, under 1868, for summer, winter, and whole year are made up by taking the first
months from 1870 and the last 7 from 1868.

TABLE IV,
DIRECTION OF WINDS.
1868-1870.

)
Month. ll N. !NE. E. ‘ SE. . S. SW. | W. | NW. | Calm.
|

13.98 | 27.96 | 13.44' 19.35 | 12.37 1.61 ©0.00 1.61 9.69
12.50 ' 19.64 | 16.67 ! 22.00 13.69 2.98 2.98 1.19 8.33
17.74 ' 14.52 | 15.59 ' 2I.51 | 1§.0§ 2.15 1.08 3.76 8.60
12.78 3.33| 13.89 ' 23.89 I 26.67 3.22 5.56 0.55 | 11.11
10.3% 9.14 | 11.83 18.28  22.04 31.61 | 10.22 1.61 | 15.08
7.22 | 1r.1X x.:; | 17.78 | 37.22 6.67 2.78 4-44 | 11.67
5.38 0.00 I, 29.03 | 40.32 7.53 2.69 8.60 5.38
3.76 1.6t 3.76| 24.19 | 49.47| 7.53| 3.15| 4.8¢| 3.69
12.78 «  3.89 | 11.11 | 13.33! 40.00 444 2.23 | 10.00 2.22
15.59 | 12.37 8.06 ' 29.57 | 19.36 6.45 0.00 3.76 4.8¢
14.44 | 18.33| 18.89 ! 20.56 , 15.56 3.33 1.67 2.22 5.00
22.04 | 10.75 | I13.44 | 19.35 | 16.13 3.23 1.08 9.14 4-84

Spring .......ooiiiiiiinnn 13.58 9.00 | 13.77 | 21.23 | 31.3§ 1.99 5.62 .97 | 11.59
5.45 4.24 1.98 | 23.67 | 42.34 7.24 2.54 5.96 6.58
14.27 | 11.53 | 12.69 | 23.15 | 24.97 474 1.30 5.33 4.02
16.17 | 19.45| 14.52 | 20.2¢4 | 14.06 2.6 1.35 3.98 7.62
12.37 | 11.00| 10.69 | 21.60 | 25.71 4.16 2.69 434 7.44
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Tasirx V.

FORCE OF WINDS.

Date. N. | NE.[ E. | SE. | S. | SW.| W. | NW.

January, 1869 and 1870 .. ......... 2.92 4.43 2.8 3.03 ! 3.52 2.00 [........ 1.66
February, 1869 and 1870........... 1.98 2.78 2.25 2.14 ' 2.74 1.60 |........ s.50
March, 1869and 1870 .....c..uttun. 4.09 2.74 2.65 2.52 2.50 2.25 2.00 3.00
April, 1869 and 1870................ 2.13 3.33 3.00 2.95 3.03 2.50 2.80 , 1.00
May, 1869 and 1870 .......oeeenenn. 1.95 | 2.83 | 3.22 | 2.41 395 | 2.00 | 3.00 | 1.67
2.08 1.93 3.17 2 6o 1.50

3.28 1.58 3.00 3.00 2.37

2.36 1.77 1.73 1.75 1.00

2.19 2.21 1.66 1.00 2.33
3.65 | 317 |l 1.83
2.28 1.90 2.00 2.00 1.50
3.73° 32.50 | 2.00 | 2.00 ! 1.00

2.53 2.37 3.04 2.75 2.19
3.04 2.40 1.83 2.10 1.83
2.77 32.31 1.98 2.63 s.08

FORT WRANGELL, ETOLIN HARBOR, ALASKA.

Lat. 56° 16’ 28" N. Long. 132° 28’ 33" W. of Gr.

Height of station above the level of the sea, in 1870, 25 feet ; in 1875-'76, 35.5 feet.
Sources of information : MS. Met. Reg. U. 8. A.

BAROMETRICAL OBSERVATIONS.

TABLE I.—Period covered by this table five months, May to September, 1870. Observing
hours, 7 a. m. and 2 and 9 p. m. Instrument, Green’s standard barometer No. —; the same instru-
ment that was afterwards used at Sitka, the observations at the latter place beginning with this
instrument October 12,1870. Instrumental error,if any, is doubtless very small. The observations
are reduced to 32° Fahr., but not to sea-level. Mean =3 (7,4 2,4 9,).

The results in the synoptical table of mean atmospheric pressure are reduced to sea-level by
means of the correction 4 0.025 inches.

THERMOMETRICAL OBSERVATIONS.

TABLE II.—Temperature of the air. Period covered by this table, three and two-thirds years,
1868-1876. Observing hours, as above. The Max. and Min. are the maxima and minima observed
at the hours 7, 2, and 9. The synoptical table of mean temperatures embodies the results of this
table without any change, so that the mean temperature for January depends upon 2 months’
observations; for February, March, October, November, and December upon 3 months’ observa-
tions; for April, June, and September upon 4 months’ observations; and for May, July, and August
upon 5 months’ observations.

PRECIPITATION.

TABLE ITI.—Rainy and snowy days and rainfall. Same period as the preceding. Rainy or
snowy days are those upon which there fell a measurable amount of rain or snow. The amount in
inches is the amount of rain and melted snow.

CLOUD OBSERVATIONS.

TABLE IV.—Cloudiness. Period covered by the table is two years and eleven months; observ-
ing hours, as above. Cloudiness expressed in tenths in the originals, and expressed in the same
manner here; 0 = a cloudless sky, and 10 = a sky wholly covered by clouds.



LOCAL TABLES. 57

‘WINDS,

TABLE V.—Direction of wind. The period covered by these observations is about three years
and eight months, and the observing hours 7 a. m., 2 and 9 p. m. The directions are supposed
to be true and from which the wind blows. Observations made to eight points of the compass
and expressed in number of observations, but here expressed in percentages. The results for
January depend upon two months’ observations: for February, March, June, October, November,
and December upon three mouths each; and for April, May, July, August, and September upon
JSour months each. 'Whole number of observations, 3,979.

TABLE VI.—Force of wind. The period covered by these observations is about three years and
four months; three observations per day, viz, 7 a. m., 2 and 9 p. m. The force of the wind was
estimated and recorded upon a scale of 10, as in the two preceding stations. Results for January
depend upon two months’ observations; for February, March, June, October, November, and Decem-
ber upon three months’ observations; and for April, May, July, August, and September upon four
months’ observations. 'Whole number of observations, 3,640.

METEOROLOGICAL OBSERVATIONS AT FORT WRANGELL, ALASKA.
TABLE 1.
ATMOSPHERIC PRESSURE.

Barometric observations reduced to 32° F.

' Months. 7a.m.|2p.m.|gp.m. l Mean. | Max. | Min. |Range.
May, 1870 ....oiiiiiiiiiiiii 29.751 | 29.749 | 29.725 | 29.742 | 30.360 | 29.039 | 1.321
June, 1870, ... it 29.853 | 29.837 | 29.843 | 29.844 | 30.150 | 29.378 | o.772
July, 1870 e oiiiiiiii i 'I 29.857 | 29.846 | 29.863 | 29.855 | 30.304 | 29.583 | o.721
August, 1870.......ciiiiiiiiaents 29.936 | 29.927 | 29.937 | 29.933 | 30.210 | 29.662 | ©0.548
September 126, 1870 .. .......u.un 29.709 | 29.704 | 29.705 | 29.706 | 30.129 | 29.233 | ©.896

e Rt R s ' L i

l Whole period... ........c..c..e 29.821 | 29.813 | 29.815 l 29,816 ‘ 30.360 291039 1.321

TasLE II.

TEMPERATURE OBSERVATIONS.

| 1868 ‘l 1869
Date. , -
‘ 7a.m.(2p.m. |gp.m. | Mean. | Max Min. Rnngef 7a.m.{2p.m. |gp.m.| Mean.| Max ’ Min. |Range.
l o o -] [+ (] [+] o [+] o [+ (<] [+ o 1 o
January ............... SURUUS! ISV FUURUNUUE FOUPS! ASURRUON ISVUUUOR ISRRNUUPN IUUUURON IURUUUT! ISR IEUPUUNY IO ISRUROE ORI
February .............. (UUUUUR SRR U FUUEUEN IRURUY IUUUUUN ASUPRUUN SUUUUU FUPPUPPLN PUUPRRUR IO AURPUUUN UPPRRES [ ........
March. ... e e e e
April ..ol LUURUUUY ISURUUTRN IERUDRUN INURNURN FOURURITY NN RURUN 40.9 52.4 40.4 44.5 69 32 37
. May.......oocevvnnnnn. i 53.8 59.9 47.3 53.7 78 36 42 47.8 s7.0 48.1 s1.0 75 38 37
June....ooiiiiiiiaain. 51.3 732.7 53.8 59.3 86 38 48 ’ 52.7 60.4 54.0 55.7 8o 43 37
July oo 57.3 63.9 55.0 8.7 78 48 3 539 632.1 57.0 57.7 75 47 28
August ........oonen . 54.1 67.3 50.4 57.3 78 48 30 54.1 64.3 52.6 57.0 8 47 33
~ September.............|.coeiieeeeieeia i feeeeens PPN PN P 48.4 54.5 49.2 50.7 68 38 30
(071713 S | DRI PR ISR PRI AP PPN R l 42.7 48.1 44-4 45.1 58 32 26
November.............0....oooooveee cfoeieiiidiniiioenn i oen i 36.8 39.6 36.5 37.6 48 28 20
December............. e F S P § 35.0 37.5 35.6 36.1 42 20 22
R o e e — - - ——— T T —_— e == e —— — - S_SITTI TTLSe e el Tt -
Summer ......cooevnii fevieeend] oo e 'I ........ e e
Winter .....oovniviii oo o { ........ SUURRUUIN IURURUURN FOURRUON IR IR UUUROS
Year ..oooviiiiieneneifoeneeesfeeeneneeveninieee I1 .................................... L SRR I

Nore.—The results for summer, winter, and whole year tabulated under 1870 are made up by taking the means for June and October to
December from 1869, and under 1875 by taking means for the month of January from 1870.

8cp
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FORT WRANGELL—TEMPERATURE OBSERVATIONS—Continued.

1870. ! 187s.
Date. - R R R ) - - . T
7a.m. '2p.m. gp.m.| Mean.' Max. | Min. Range.|' 7a.m.|2p.m. ¢ p.m.| Mean.| Max. ’ Min. |Range.
_-° !7- —o-—- i R - o““ | ° _‘, - ° ° —o——‘ l_ ° - ° ° 1 ° °
January ...... ........ 23.4 I 28.1 | 23.5 25.0 i 42 o 42 | SRRTERES] CEEERRLE) (RS RECIRERT] OUPEPS
29.7 | 37.1 30.4| 32.4 | 54 16 | 38 37.4| 409 389 39.1 58, 23
27.7 39.0' 28.3 3r.8 ! 54 —10 64 30.2 35.8 . 32.4 32.8 43 I 1 32
40.2 48.8 40.2 43.1 56 34 22 38.4 445 ’ 40.0 40.9 54 ' 28 26
l . 36| 495, 450 460 57| 40 17
: 51.9 s8.2 52.0 54.0 66 45 21
' . 59.4| 65.0] 8.4 6og 82 50 32
53.4 | 6o.2 l 55.8 | s6.5 70 46 24
50.2 [ s6.1 52.9 | s§3.1 72 4“ a8
45.6 | s1.3| 47.2| 48.0 67 32 35
19.7 26.9 21.1 22.6 45 4 41
21.0 238 22.3 22.3 43 [ 3 46 '
8o 90 46.1 52.2 473 48.5 82 L | 71
36.5 410! 371 38.2 6o o 6o 52.9| 37.8| 34.3 350 72 -3 75
41.3 47.8 'o423 43.8 8o —10 90 9.5 45.0 40.8 ' 41.8 82 -3 ! 8s
1876. . 1877.
Date. - - . Tt - - St e e
7&8.m. 2p.m. ,gp.m.| Mcan.| Max. | Min. |Range. 7a.m.|2p.m.|gp.m.| Mean. | Max. | Min. |Range.
T o .-0 T ° o o o ° o . o o o ° o o o
| January.............. 18.5 22.2 19.4 20.1 41 - 4 45 34.5 36.3 33.6 34.8 49 20 29
February.......... ... 16.8 22.0 17.9 18.9 41 29 12 | 340 37.9 34.0 35.3 st 16 35
March 22.3 32.7 24.2 26.4 45 8 37 34.5 42.4 35.9 37.6 52 24 28
April ... .. 37.2 46.6 37.8 40.5 60 30 o, 419 49.0 43.0 44.6 61 3t 30
May...... . 41.9 50.9 43.7 45.9 63 35 28 46.8 45.2 48.3 49.8 75 30 45
June...... .. 50.2 8.8 s2.0 53.7 70 4“4 26 | abandojned. |........1.......
July oo 53.3 62.4 56.2 57.3 92 42
August ................ s1.0 56.9 53.4 53.7 73 46 R
September............. 46.7 56.4 51.2 s1.5 73 38
October ............... 41.7 48.8 45.0 45.1 63 30
November............. 30.5 | .33.8 31.0 31.8 55 17
December ............. 37-9 39.2 37.3 38.1 55 a5
Summer .. 42.6 S1.4 4.5 46.2 92 8,
Winter ................ | 32.0 37.1 33.6 34.2 73 -4 ;
Year................... 37-3 4.2 39.1 40.2 92 — 4 ’
Tasre III.

RAIN AND SNOW FALL.

\ 1868. 1869. 1870. ” 1875. 1876. ‘ 1877.
Date. Days. [Amount| Days. |Amountf Days. |Amount ! Days. Awmount| Days. 'Amount| Days. Amount,
|| - in e e in . in . — — . in R in - in
Rain.Snow.|inches. | Rain. Snow. inches.| Rain. Snow.|inches. 'Raln. Snow inches.| Rain.[Snow. jhches, | Rain. Snow. inches. !

—_ o= R Ranebiing B — PR (il RN it

January ... | e 1 1 4 343 ([eveeee|reenns TP 8 8 ? 18 ! 3 8.71 |

February 1 ........................................ 10 3| 2.26 13 8 l ? a|l 17 ? | 13 8| 12.92

March ..... . 6 1 1.25 4 134 2 6 8 ? o

April ... L L | 1 7.27 4 of 2.94 14 6 ? 13 3 ? l o

May....... *13 * * | 22 o 5.06 14 ) 2.63 as o ? 19 o ? o

June... ... 6 o 1.90 17 o 5.04 |iceennn [ ERTTRIN 18 o ? 17 o

July ....... 20 o 4.20 1 o 4.60 12 o 2.30 8 o. ? g )

August ... 10 o 1.00 14 o 3.50 10 o 3.0§ 17 o | ? 20 o

Sépleinber. .................... 16 ) 6.66 || taq to | t14.02 20 o! ? 14 )

October ...l......[......]........ s of maz ...l 17 o ? 1 o

November. PP P PR 1z 2 3.69 | ...... 3 13 ? 13 3

December . X 7 13 ? 22 3

Summer §86 | §19 I ? 84 1

Winter ....[...... §71| §38 ? 70 35

Year...... | R PP e 911 | 9§59.13 ! §157 | §s7 ? 154 46 !

* May 11th to 31st only. § January supplied from 1870.

+ September 1st to 26th only. 9 The missing months suppplied from 1869.
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TABLE 1V.

AMOUNT OF CLOUDINESS.

: 1875. | 1876.' ’ 1877.
Date. . . . . o, . . . R
‘, E|E el g & d a‘gla‘ﬁlsg
o & & [ SR - & o d | & &
‘ ~ ) = 2~ . o H |~ _o:l 5‘;
N I
...... 8ol 529 548|552 (ool ‘ 6.64 6.06 | 5.38 | 6.03 |6.87:6.13 6.16 6.38
| February ....fl......1.....]ooooo i Bisz | 7225 72,43 767 [ooeofie il 6.59 6.76 | 6.83 ' 6.92 | 8.07 7.47 8.:117.92
‘ March........ . .90 . 5. 29 [.o.... | .................. 4.16 ! 4.45 | 3.84 4.15 4.29‘4.25‘4,6! 4.38
11 S, . . . . . . . .86 16.36 5.90|5.96 | 6.07' 6.67 6.63|6.63 6.6416.06 6.17|6.43, 6.22

.......... . . 6.13  6.70 | 6.74 | 6.52 ‘ 7.81 7.42|8.16 7.79 5.52‘]5.74]5.32 5.53

6.00 | 5.36 | 5.20 | 5.52 l 7.27 1 7.13|7.33 | 7.24
) 4.931 4.9 | 4.19 | 4.40! 7.39 6.68 | 6.68 | 6.92
6.51 | 6.32 | 6.13 | 6.32, 8.48 7.74 | 8.06 | 8.09

‘ September.... 8.17 ,7.70|8.30 | 8.05 | 6.60 | 5.76 | 6.00 ‘ 6.12
l Qctober .. ... ' 6.45 | 5.77 | 5.48 5.90 |I. .. | 7.58 | 7.25 | 6.45 | 7.09 l 7.19 [ 5.74 | 5.48 | 6.14
November.... ‘ 8.33(6.66 | 7.3 1 7.42 |coiiiidoiinns \ ...... 5.73 ' 5.60 | 4.90 | 5.41 | 7.73 ' 7.00 | 6.53  7.09
December .... I 7.8717.8¢]7.55.7.75 | ............ EETRIN] PRPRRS 8.32 l 8.03(6.87 | 7.74 , 8.45 ‘ 8.19 | 8.16 | 8.37
Summer* . .... 6.3 5.81 . 5.86 | 5.5¢ | 5.66 5.60 l 6.96 | 6.67 | 6.40 | 6.80"
‘ Winter 6.90 7.13|7.27|l 7.32 | 6.85 | 6.57 | 6.91 || 7.20 | 6.59 1 6.78 | 6.73
| Year .. 6.72 | 6.54 “ 6.59 ! 6.20 | 6.12 | 6.30 I 7.08 [6.63|6.59|6.77 ,

* When the year is divided into summer and winter only, in the tables, the erroneous but nearly universal European practice has been
adhered to, of beginning the summer with March and the winter with Sep ber. Ry this the ** ' mini often is colder than
the * winter,” and the average of the real summer (given in the discussions) or warmest six months of the year is not apparent.

Note.—In deducing the results for summer, winter, and year under 1870 and 1875, the missing months have been supplied by taking the cor-
responding month from the preceding column.

TABLE V.

DIRECTION OF WINDS.

1868-1876.
Months. | N. NE. E. ! SE. S. ’ SW, | w. NwW, Calm.
January.... 11.29 30.11 28.49 ‘ 7-53 8.06 l 0.54 l 2.15 1.83 [........
February ... ..cvviiiiniiiiiiiiiii i 11.76 38.82 16.47 1609 |.....on... 5.88 1.18 9.80 |[........
March .. ... .. 9.68 24.01 31.54 l 12.19 .t 0.72 2.51 8.24 |........
3.91 13.69 18.44 ' 21.79 15.36 3.07 l 11.45 6.98 5.3t !
3.91 9.43 26.67 17.93 14.48 2.53 ‘ 5.29 6.67 13.10
3.89 9.72 4.72 8.33 10.00 6.94 ! 13.61 8.06 34.72
1.93 4.52 10.11 19.35 8.60 3.23 :  23.87 11.61 16.77
1.5 5.50 8.60 17.42 15.70 . 6.67 [ 16.77 5.16 22.58
6.90 4.02 21.84 } 19.54 9.48 3.74 13.51 10.34 10.63
10.75 19.71 13.62 12.90 11.47 1.08 7.89 17.20 5.58
14.07 21.85 14.08 2.59 17.41 | 3.7¢ 1.48 1. 13.71
17.92 22.58 17.20 13.26 13.98 | 3.58 = 1.08 7.17 3.23
5.83 15.71 25.55 17.30 13.65 2.11 6.42 7.30 9.20
2.44 6.61 7.81 15.03. 11.43 5.61 18.08 8.28 24.69
10.57 15.19 16.51 11.68 12.79 2.84 7.63 12.88 9.91
13.66 30.50 20.72 12.29 .02 3.33 1.47 9.60 3.23
7.06 4.70 16.81 14.93 11.66 3.70 9.85 9.17 12.12
|
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TanLE VL
FORCE OF WINDS.
1869~1876.
Months. .N. NE. E. , SE. ' s SW. w. NW.
1.24 1.36 1.60 1.93 1.93 7.00 1.50 1.18 :
1.73 2 24 1.83 2.32  .eeoeianll 2.87 1.00 1.96
2.89 2.27 1.89 2.80 | 2.58 4.00 2.00 2.09 .
1.87 1.84 1.86 1.80 { 1.95 1.82 1.66 1.72 :
1.94 2.24 2.22 1.60 ' a2.73 1.82 1.26 1.44 ‘
1.57 1.87 3.00 2.00 2.50 1.47 1.7¢ 1.52 |
1.56 1.19 1.19 1.1y ' 2.40 1.64 1.24 1.21 |
114 2.0§ 1.82 1.72 2.12 1.23 1.31 1.23 I
1.00 1.21 1.37 1.66 1.33 1.54 1.06 1.19
1.23 1.60 2.21 1.94 1.84 1.00 1.00 1.17 I
1.47 2.24 2.50 2.43 1.53 3.00 2.7§ 1.73
1.35 1.55 2.28 2.06 2.79 2.00 3.50 1.26
' ) ) o
1.58 . 1.80 | 1.98 ! 1.95 I 2.15 ! 2.45 1.67 1.47
i

SITKA, BARANOFF ISLAND, ALASKA TERRITORY.
Lat. 57° 03’ N. Long. 135¢ 19’ west of Gr.

Height of station above the level of the sea: This elevation although given in only one case could
never have been very great, probably not exceeding 10 or 15 feet. The series of observations from
March, 1842, to October, 1867, were taken upon the eastern end of the low and flat Japonski Island,
at the observatory established and maintained by the Russian Government.* The observations
recorded in the MS. Met. Reg. U. 8. A. were made in front of the hospital, which, facing southeast,
fronts on Eastern Harbor. The instruments hung in an open lattice-work box of the ordinary con-
struction for the reception of meteorological instruments, and at an elevation of 13} feet above the

Ievel of the sea.
SOURCES OF INFORMATION.

ANN. CENT. Pays. OBs. 1847-1867.

ANN. MET. ET MAG. 1843-1845.

CoAsT SURVEY ARCHIVES. The observations of June and July, 18535, are from a MS. meteor-
ological and tidal record kept at the observatory on Japonski Island by the Russian observers.
1t is the only meteorology for 1855 at this place that has been found anywhere. Iu the publications
here cited the Sitka meteorology is entirely omitted for 1855, and no reason assigned for its omis-
sion. It is not known to us whether any observations were made here during this year in addition
to those contained in this manuscript. The observations of November and December, 1867, were
made by John Leeds, a C. S. tidal observer, and exist in manuseript in the Coast Survey Archives.

KuprrreR (ApoLPH T.). Observations métdorologique faites & Sitka [1846]. [In MEMOIRES de
Pacad. imp. des sciences de St. Petersbourg. 49. St. Petersbourg, 1850. Série VI, t. 1V; Sc. math.
et phys. Appendice.]

KUPFFER MET. CORRESPOND.

LUTkE (THEODORE P.). Voyage autour du monde [efe.]. 3 vols. 8°. Paris, 1835, t. I, pp.
112-113, 220-222, ‘

MS. MET. REG. U. S. A,

VESSELOFFSKY (C.8.). On the climate of Russin. 4°. At. Petersburg,1857. (In the Russian
language.)

WiLp (HENRY). Die temperatur-verhiiltnisse des russischen reiches; supplementband zum
Repertorium fiir meteorologie. 4°. St. Petersburg, akad. der wissens. 1877,

BAROMETRICAL OBSERVATIONS.

TABLE I.—Barometer. DPeriod 40 years and 8 months, 1828-1876, new style. The observations
of 1828-29 from LUTKE, Vol. I, pp. 220-221; from 1833 to February, 1842, inclusive, are from Kup/ffer,

* See frontispiece, from a drawing made on the spot in 1865,
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Obsns. met. faites & Sitka; March, 1842, to December, 1845, inclusive, from Ann. Mét. et Mag.; 1847
to October 21, 1867, except June and July, 1835, from Ann. Cent. Phys. Obs.; June and July, 1855,
and also November and December, 1867, from Coaxt Survey Archives; 1870 to 1876, from MS. Met.
Reg. U. 8. A.

The nature of the originals, the corrections and reductions made to them, &c., are as follows:

1828-1829. Originals expressed in English inches, and are the means of the maxima and min-
ima observed between the hours of 8 a. m. and 9 p. m. No statement has been found in regard to
the style of these observations; neither any mention of instrumental error, temperature correction, or
reduction to sea-level.

The barometer of Liitké was a standard one; at all events it was adopted as such by Venia-
minoff in correcting the barometrical readings at Unalashka. The observations at Sitka may have
been corrected by this standard, for it is not probable they were made with it. The observations
seem to be due to Baron von Wrangell, governor of the Russian American colonies, or perhaps: to
Mons. Khliebnikoff. Had the results differed very materially it is presumable that they would have
been corrected and thus reduced to the standard. We therefore may assume a small instrumental
correction. We do not know whether the temperature correction was made or not. If the barometer
hung out doors we may assume the mean temperature of the year as an argument for a temperature
correction, and this gives a correction of —0.039 inches, which may be taken as a measure of the
uncertainty arising from lack of information concerning the temperature. The reduction to sea-level
is small unless the barometer hung at the governor’s house on the hill. If it did not hang there,
but hung below, as in most of the observations at this place, the correction would be 40.012 to
+0.015 inches, and would thus tend to neutralize the effect of temperature. If it hung at the gov-
ernor’s house, then the reduction would be considerably increased, and would be about +0.06 or
40.07 inches. No corrections have been applied for any of the sources of uncertainty, but the
preceding discussion will serve to show the amount of uncertainty in the tabulated values.

In the absence of all information upon the subject, we assumne these observations to be new
style. Though the use of the new style is forbidden by law in Russia, nevertheless in meteorological
work at least this is in large part disregarded. For all the meteorological observations made at Sitka
JSrom 1833 to 1867 and published by the Russian Government are NEW STYLE.*

1833-Februnary, 1842, inclusive, new style. Meteorological observations were made at Sitka from
the beginning of 1833 to the end of November, 1842, old style, by the priests Veniaminoftf and Cyg-
naeus. These observations were converted to new style by Kupfter, by a change of 12 days, and
published in full at the place above cited. Observations were begun by the Russian Government
upon Japonski Island March, 1842; so that from March to November, 1842, we have a duplicate set
of meteorological observations. In the present table the government observations are adopted
where the two sets overlap. These observations were originally in English inches. As published
by Kupffer they were reduced to 620 F. No statement concerning instrumental corrections or reduc-
tion to sea-level is made. They are probably both very small. The observing hours, from 1833 to
1835 inclusive, were 9 a. m., noon, 3 and 9 p. m., and the mean =4 (9, + 12,,+ 3,4+ 9,). For the
remainder of the period, 1836 to February, 1842, inclusive, the same, except that the first observa-
tion of the day was made at 8 instead of at 9. The results are all here reduced to 32° F.

March, 1842-October 21, 1867, new style. The originals are in Russian half lines, and reduced
to 620 F. They were made with standard instruments, and the instrumental correction is therefore
zero. Concerning the reduction to sea-level no statement is made. The uncertainty from this source
is therefore about + 0.012 or + 0.015 inches, . ¢., if the results have not been reduced to sea-level
this small correction would need to Le applied. No corrections are applied to the results in the

*WiLp (Heinkici). Die temperatur-verhiiltnisse des russischen reiches; supplementband zum Repertorinm fiir
meteorologie. 4°. St. Petersburg, kais. akad. der wissenschaften, 1877, p. 34 :—

“Allerdings hat Kupffer beim Druck der vor 1842 angestellten Beobachtungen, welche nach dem alten Styl in die
Original-Journiile eingetragen wurden, die Annahme von 12 Tagen Differenz zwischen dem alten und dem neuen Styl
gemacht.”

KUPFFER (A.T.). Correspondance météorologique [etc.] anneé 1850. 4°, St Pefersbourg, A. Jacobson, 1851, p. [ii. ]

“Pour éviter tonte méprise, je remarque encore ici une fois pour toutes, que dans les observations faites en Russie,
on a partout adopté le nonreau style de sorte que c’est toujours le noureaun style qui est sousentendu, si lo contraire n’est
pas dit expressement.”
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originals to obtain the results here, but they have been converted from Russian half lines to English
inches, and reduced from 62° to 320 F.

The ohservations from March, 1842, to March, 184‘) inclusive, and 1862, were made hourly, day
and night, and the means here tabulated for this pemod are from the formula 4 (O" 4 1t 4 2!
4 34, .. 4 23"), 0 meaning noon. ¥rom June, 1849, to 1850, inclusive, the 1nean:=§(4,,+ 12,,+8,).
From 1831 to 1836, inclusive, the mean = % (4, + 5,4+ 6,4+ 7,. . . + 7,4+ 8,). From 13857 to 1864,
inclusive, except 1862, the mean = (4,4 5.+ 6,4+ 75. . . + 9,4+ 10,), and from 1565 to October,
1867, the mean = § (6, + 2, + 10,).

November, 1870-1876, inclusive. Originals in English inches; made with Green’s standard
barometer reduced to 32° F., but not to sea-level. The reduction for this purpose would be at 320
F. 4+ 0.015 inches, and if applied to the tabulated values would increase the final means 0.0024
inches, which is probably smaller than the probable errors of the final means. The table had been
completed and discussed before this correction was made known.

No corrections have been applied to any of the originals to obtain this table. The only changes
have been to reduce to English inches and to the uniform temperature of 320 F. All the observa-
tions are used in deducing the final means.

THERMOMETRICAL OBSERVATIONS.

TABLE 1I.—Mean temperature of the air. Decriod covered by this table 44 years and 2 months,
not counting the interpolated values in the parentheses. Counting these the period is 45 years
and 2 months.

The sources whence this table is prepared are, for 1823-1829, Liitké, t. 1, pp. 220-221; 1832-1845,
Vesseloffsky, p. 1335 1847-October 21, 1867 (except June .'md July, 18553), Ann. Cent. Phys. Obs.;
November, 1867-1876, MS. Met. Reg. U. 8. A. The sources whence Mr. Vesseloffsky drew his
material are Kupffer Mét. Correspond. and also Kupffer (A. T.) Mét. Obsns. faites & Sitka, ete.
These sources have been consulted to obtain the columns max. and min.

All the observations by the Russians were recorded in Reanmur degrees, i.e., all the obser-
vations from 1828 to October 21, 1867, n. 5., were in Reaumur degrees; the remainder were recorded
in Fahrenheit degrees.

-All the observations, except those of 1828 and 1829 about which a doubt exists, are new style.

The means for 1828-"29 are the means of the max. and min. observed between the hours of 8
a. m. and 9 p. m.

The means for 1832-1845 were reduced by Mr. Vesseloffsky to the true mean of the day by
means of such hourly observations as were accessible to him at the time of preparing his table.
The observing hours were, however, the same as those given under the barometer. The means
from May, 1847, to March, 1849, and 1862, inclusive, are deduced from observations made every
hour, i. ¢., the mean = A (0" 41" 420 30, ., 4 23%), 0 meaning noon. June, 1849, to December,
1856, the mean = (4" 4+ 5" 4 6" ... 4 20"), and from 1857 to October 21, 1867, the mean = i
(4" 450 46" ... 422", The obser\ ations from November, 1867, to the end were taken at 7 a.m.,
2and 9 p.m,, and the mean = § (7,4 2,4+ 9,).

In deducing the final means for the synoptical table of mean temperatures, the years 1828 and
1829 are rejected.

PRECIPITATION.

TABLE III.—Rain and melted snow. Period covered by the table, thirty and one-half years, 1842
to 1876, newe style.  Sources for this table: 1842-1845, Ann. Mét. et Mag. ; 1847-October, 1867, Ann.
Cent. I’hys. Obs. ; November, 1867-1877, MS. Met. Reg. U. 8. A. The mean precipitation based
upon whole years only (the non-bracketed figures of the table) is 80.976 inches, and the same, using
all the observations, is 81.711 inches.

CLOUD OBSERVATIONS.

TABLE 1V.—Cloudiness. Period, nine years and one month, 1865-1876, new style. Observations
of 1865-1867 from the Ann. Cent. Phys. Obs. and those of 1870-1876 from the MS. Met. Reg. U. 8. A.
The observations, 1865-186G7, were originally expressed in fourths, 0 equaling a cloudless sky and 4
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a sky wholly covered with clouds. They are here expressed in tenths; so also are the 1870-1876
observations in tenths, they having been so originally. The results for the 1865-'67 observations
are the means of observations at 6 a. m.,2 and 10 p. m., and those of 1870-1876 are the means of
observations at 7 a.m., 2 and 9 p.m.

HYGROMETRICAL OBSERVATIONS.

TABLE V.—Elastic force of aqueous vapor. Teriod covered by this table, 21 years and 3 months,
new style, 1842-1867. 1842-1344 from Ann. Mét. et Mag., and 1847-1867 from Ann. Cent. Phys. Obs.
The observing hours and means are the same as in the preceding table. In this table ¢ repre-
sents, in English inches, the force of vapor existing in the air, and e that which would exist if
the air was saturated.

WINDS,

TABLE VI.—Direction of wind. From Kupffer. Obscrvations by Veniaminoft and Cygnaeus.
Period, 9 years and 9 months, 1833 to 1842, new style. Four observations per day ; at 8 a. m., noon,
3and 9 p.m. Whether the directions are true or magnetic is not known. Results in percentages.
Whole number of observations incorporated in the table, 14,060,

TABLE VII.—Direction of wind. ¥rom Ann. Cent. Phys. Obs. Period about 2 years and 10
months, being from January 1, 1865, to October 21, 1867, new style; 19 observations per day, being
hourly observations from 4 a.m. to 10 p.m. Results in percentages; whole number of observations
incorporated in the table, 19,346.

The directions are supposed to be true.

TABLE VIIL.—Direction of wind. From MS. Met. Reg. U. 8. A. Period 9 years, November
1867 to October 1876, inclusive, 3 observations per day, at 7 a. m., 2 and 9 p. m. Directions sup-
posed to be true, though this is not stated. Results in percentages. Whole number of observations
incorporated in the table, 9,861.

In the blanks furnished the observers no column was left for calms, and, in consequence, there
are several years in which no calms are recorded, but at every observation the wind is recorded
with some direction and jorce. The column of calms here given is therefore considered untrust-
worthy.

TABLE IX.—Force of wind. From MS. Met. Reg. U. 8. A. Period, 8 years, 18G9-1876, inclusive;
3 observations per day, at 7 a.m., 2and 9 p. m. The force of the wind was estimated on a scale of
10, whereby 0 =a calm, and 10 a most violent hurricane, and the intervening numbers a propor-
tional velocity.

WEATHER OBSERVATIONS.

TABLE X.—REainy and snowy days. Period covered by this table 40 years, 1833-1876, new style.
The table shows the number of days upon which there fell a measurable amount of rain or snow.
Foggy days are not included. The sources are the same as those already cited, viz:—

1833-April, 1842,  Kupffer, Obscrvations Mét. faites a Sitka.
May, 1842-1845. Ann Mét. et Mag.

1847-October, 1867. Ann. Cent. Phys. Obs.

November, 1867-1876. MS. Met. Reg. U. 8. A.

This fine series of meteorological observations was brought to a close June 17, 1877, by the
withdrawal of the troops from Alaska.



64

LOCAL TABLES.

METEOROLOGICAL OBSERVATIONS AT SITKA, ALASKA.

TABLE 1.

ATMOSPHERIC PRESSURE.

Barometrical observations reduced to 32¢ F. and to sea-level.

i
Date. Jan. i Feb. Mar. April. May. June. ‘ July. . Aug.  Sept. | Oct. Nov. . Dec. i Max.
i - o T o
Inches. Inches. Inches. Inches. Inches. [nckes. Inches. Inches. Inches.' Inches. Imches. Imches. [nmches.
1828............ . 29.50  29.53 29.75 29.82 29.84 29.82 29.97 29.75 29.70 : 29.39 29.38  29.64 | 30.57
1829. .. .0hu..L. .67 | .61 | .77 .81 .63 | .82  3o.m1 .65 : .75 .70 60 | .69 ! .40
1833....0innen 29.538 29.749 29.608 | 29.751 ' 29.947  29.849 | 29.872  29.822 29.737 29.554 29.575 1 29.436 | 30.434
<994 .768 .868 | .819 ] .723 $ .955 ' .043 .768 843  .553 ' 408 | .603 I 494
.362 .799 <496 .781,  .829 8330 .795 ..ee.... . 606 .767 .88 514 .657
690 844  .772 .76z .888  .893  .972. .945' .987 ’ 770 458 .633 .680
.531 484 .958 .8or .792 .go7 .907 .918 -908 ' .78s .616 .510 434 '
.776 .910 .567 .718 .828 ' .893 .882 .935 <7530 734, .757 .927 462
.663 .752 .797 .01 871 I 961 .881 .774 .826 .69s ‘ 418 .425 443
703 454 | 851 .988 J701 . .04 965 2979 1 .71 .713 .548 592 -699 |
.795 850 .659 .952 29.720 .768 .958 ,  .873 ., .864 .529 -474 .499 .677 i
1842000l .510 .487 « 29.619 .652 30.0351 .957 29.963 29.962 .813 .667 | 942 .788 . e5o1
1843 i 475 .995 30.048 814 .067 29.916 30.026 30.086 .775 « .913 ' 730 .609 : .776
.764 721 29.826 .926 30.058 30.031 .047  29.951 .836 .789 .606 | .505 ' .488
.517 .518 .974 .776  29.912 I 30.107  29.go2 851 i .887 .855 .735 .660 3 .556
............................................ i 30.021 ' 29.762 .888 ‘ .943 .615 .651 .621 ' -536 | (30.439)
.564 627 .650 ' 29.872  29.794 .846 | .990 ' 29.809 .862 681 ' 744 | 657 L 496!
891 .96z { 626 ....... e .805, .871 3jo.0o19 | .810 777 | 381! .80 . 601
.542 .597 .669 30.016 29.9o1 " .8a ' .045 29.863 | 841 .539 .3 773 || .518
49t .49 754 20.997 .98 9631 .926  .g70! .g63| .683  .688 | .80o AN
.660 .793 .808 512 877 .890 ' 832 ' .817 .897 .551 654 .775 J; <409 |
299 ' .74t .788 835 ~ .B48, .848 29.929 | .9o3 .773 .518 . e735 514 |1 .s572
.858 { .588 , .761 I 600 | .927 i .691  30.018 l .809 .787 761 I .492 .595 .590
................................... e BT T - O A P |
.555 .742 .780 ] .468 L7951 .766  29.842 i .900 .678 .621 i .629 .598 : .385
.697 .616 646 | .922 .739 ! .653 .840 .752 .661 .575 .652 2340 || .348
272 739 344 .603 .788 797 -898 i .792 .776 513 475 2385 347
.57 422 .401 .839 .763 .732 .8o7 | .820 .646 .508 231 703 1 470
| 494 .551 .530 | .686 .t10 .932 830 .764 .745 .537 .554 1 716 || .209
.606 [-419 ! g0t .545 .76t .765 L7417 847 724 .630 .476 .55t || .535
841 812 | .575 l .765 .875 ‘ .818 .840 .816 .739 .761 772 ; .530 [ .355
421 .618 J 7191 707 .849 ‘ .869 1 .8s2 .964 718 .724 .603 ! .470 .270 |
465 ' .665 s19¢  .806 | .84z 820' 865 9031 .738 | .652 579! .60z | 300!
.733 , 29.636 .537 1 .go1 .778 .826 922 .8s5 .620 .695 .370 678 1| .499
: oo . : .
.575 316 | .68 814 .726 ‘ 8431 749 .821 774 .655 617 .709
.668 .810 : .748 .748 ! Bt 791 ' .831 .597 .617 .665 .587 .496
.778 477 l .842 .542 | 771 ! 987 ... ... .736 .585 .549 .287 .456
.426 645 ' .647 .671 l .769 843 i .752 .729 610 499 b9s Ll
- . - o= = | - ' — .
29.670 | 29.684 | 29.763 | 29.814 | 29.845 | 29.903 l 29.840 | 29.767 | 29.650 | 29.572 | 29.610 ' 30.776

| .

Min.

Mean. |

Inchkes. Inches.

28.66

-757
.652
.610

29 586
645

I

(29.723)
.758
.800
<740
.828
.756




LOCAL TABLES. 85

TaBLE II.
TEMPERATURE OBSERVATIONS.

[ ' ' i

Date. ‘ Jan. | Feb. | Mar. | April. | May. | June. l July. | Aug. | Sept. | Oct. | Nov. | Dec. !i Max. | Min. |Mean.

| = - - I
o L] e o ° ° o o l ° o ° o | ° o o

... .. 29.7 | 37.6 | 38.7 | s1.7 | s1.7 | 57.9 | 62.4 | 54.5 | 47.7 | 44.4 | 36.5 | 28.x 73.5 9:5 | 44:9

1829....,. } 32.6 40.4 42.7 432.1 55.1 59.0 62.4 61.2 I 60.1 48.9 35-4 er.9 I 77.0 7.2 46.8
|

1By | M1 [ 308 | o351 | 37.1 | 481 | [s24dt| [s5.5] | [s5.9] | [sx.5] | 42.9 | 423 S S RYTPPR P coene] [43.5]

56.9 59.3 54.9 .0 42.5 33.2 ' 81.5 16.2 45.5

53.8 53.2 50.5 46.5 42.5 36.8 ‘ .1 5.0 43.2

[s5.5] | [55.9] | s1.8 | 40.8 | 39.0 | 29.2 | 65.7 | s.4 | [43.1]

54.5 56.6 51.7 46.8 40.0 29.7 8o.1 2.3 43.8

54.1 6.4 so.x 42.9 36.2 34.1 73.6 19.6 4“5

s56.0 56.3 50.3 45.6 40.3 39.0 72.9 12.0 43.9

59.5 60.2 55.1 43.8 42.9 38.s|

55-4 | 8.0 | sax | 4.3 | 33.8 293 |

58.0 56.7 49.5 45.0 4.7 33.1 |

54.3 | 53.5 | 50.4 | 43.4 | 38.4 | 389 | 74.7 | 12.9 | 42,9
[

53.7 | 54-3 | 49.6 | 45.8 | 36.7 | 36.4

554 | 57.6 | 49.5 | 4s.1 | 36.0 | 40.9

§6.9 |oveiiiiitiiiiiadda, [ | P PN
s2.9 | 55.3 | 51.3 | 43.0 | 39.0 | 31.3 || 70.5 9.0 | 44.4
544 | 55.8 | 50,9 | 4s.1 | 41.6 | 37.0 73.5 8.4 | 437
54.7 54.4 50.4 43.8 39.9 a8.0 73.6 1.2 42.0
$4.4 54.1 ' SI.3 40.1 28.8 36.3 77.2 9.0 41.5
s8.3 s6.0 51.8 45.0 41.6 31.8 77.0 10.4 43.9
3t.7 | 37.0 | 37.4 | 41.5 | 47.5 | s4.x | 56.7 | 56.7 | s54.3 | 44.5 | 34.2 a3-3|
2§5.1 27.8 34.8 36.5 42.8 0.5 s5.8 54.9 48.2 41.3 40.9 36.8 . 70.9 |— 3.5 41.3
3t.9 | 27.3 | 36.0 | 39.7 | 44.8 | 53.3 | 6.7 | 57.0 | s5.5 | 45.5 ' 37.4 | 31.2 |7l.x 1.2 | 43.0
32.7 35.5 36.7 4.4 48.8 54.4 54.6 54.5 St.4 47.2 39.2 31.6 || 69.3 13.1 44.0
34.3 33.5 32.0 39.9 45.6 52.1 54.6 54.0 50.9 43.9 ] 38.9 32.2 i7l.6 5.0 42.6

1

|

| 1

29.2 32.4 .0 42.0 47-7 52.3 54.9 55.5 49.2 42.3 40.5 34.7 67.1 10.6 43.1
28.1 25.9 35.6 41.8 48.3 52.2 55.2 s1.8 50.5 4.1 39.9 29.3 6s.5 1.8 41.9
29.3 36.4 37.8 4.7 45.7 5.1 55.7 56.2 53.0 49.2 41.6 38.0 71. 11, 45.1
39.6 | 38.3 | 42.5 | 43.8 | 48.8 | 529 | 57.x | 55.7 | 53.0 | 47.8 | 42.5 | 39.5 73. 46.8
31.3 35.6 33.8 432.4 47-5 53.4 57.8 60.2 $5.0 47-5 39.1 36.1 82. 1. 45.0
28.3 34.5 36.3 39.8 46.7 49.1 53.5 53.9 50.7 46.4 32.8 31.8 i 73. 4. 432.0
370 | 31.9 | 4.6 | 39.9 | 47.7 | 49.9 | s7.1 | s7.x | sit.1 | 4.2 | 36.7 | 36.4 74 2. 44.2
29.2 33.6 35.9 41.6 47.3 52.4 54.6 55.0 51.8 46.6 38.6 33.9 74. 9. 43.4
23.9 31.2 32.8 45.6 52.5 55.6 56.9 60.9 53.0 44.6 30.8 36.2 ‘ 83. |- 4. 43.7
26.6 38.2 31.4 39.8 46.4 52.8 56.3 56.3 54.4 s1.2 27.0 27.5 | 8. 1. 42.3
25.7 | 24.3 | 29.4 | 39.4 | 47.0 | s2.4 | S4.1 | 54.4 | s2.x | 47.3 | 35.1 | 39.5 I 75- |~ 4. 41.7
Whole period*.|| 31.37 | 32.8 i 35.66 | 40.81 | 47.00 l §2.36 | 55.51 | 55.92 | Sr.s51| 44.94 | 38.14| 33.29 i‘ 87.8 |- 4. 43.28
1

¢ Not including 1828 and 1829. + Bracketed values are interpolated. $ These values are here transposed from the original order.

gcp



LOCAL TABLES.

TasLe III.
RAIN AND SNOW FALL.

Date. | Feb. ' Mar, lAan ' May. | June. | July. | Aug. ' . Sept. | Oct. | Nov. | Dec. || Year.
lucﬁ(:.l Inchkes. Inches. . I:u-lu: !Indn. | Inches. hu'&u., Inchkes.| Inches.) Inches. Iucha.: Inches. || Inches.
1842 0t vinns vereereees hivaaias PN i 7.28 | 3.77 | s5.67 | 8.66 ' 6.96 | 12.71 7.66 | 14.89 |/[67.60]
1843....... P, . 12.08§ §.660 3.929 | 7.361 | 7-342 | 3.147 ! 6.832 l 3.885 11.469 | 8.186 | 8.408 | 20.468 || 88.742
7.122  2.570 : 5.404 | 11.524 6.900 | 14.772 | 6.476 | 6.441 ||103.386
3.014 4.:30} 3.665 l 6. 48a 12.463 | 14.968 | 12.891 | 10.168 || 91.614
2.200 : 3.500 ! 2.800 . 3.250 10.000 | 8.650 | 6.850 | 8.150 |/[44.400]
8.400 ! 2.150 | 0.900 ' 8.550 | 12.800 | 13.3150 | 11.700 : 6.400 || 91.850
cevees. 2.093 | 4.177 | 9.808 1 14.335 | 11.407 | 5.634 ’ 3.504 |:[65.348)
3.715 9.798 | 3.143 | 10.310 | 15.226 | 14.067 | 10.081 ; 5.887 || 95.798
1.577  5.336 | 4.673 | 2.684 3.434 | 13.778 8.393 | 8.373 || 72.455
4.719 | 3.630 | 1.891 | 8.543 12.615 | 12.503 | §.611 | r.714 || 77.363
5.079 I 6.161 | 4.124 | 7.181 ) 6.735 | 19.527 | o0.451 | 15.883 || 90.934
7-812 i 4.478 | 4.895 | 3.969 | 8.417 | 11.550 14.712 | 9.059 || 87.171 E
12.564 | 6.508 : 2.793 | s.080 : 8.114 | 3.071 12.727 | 11.340  7.777 | G.511 || 87.514
. 2.035 | 2.071 ; . 4.600 | 5.795 10.889 - 6.441 8.076 | 9.858 13.696 | 17.278 {| 89.419
8.807 | 4.223 | 8.794 | 4.465 | 1. 3.781 | s5.198 | 5.790 ¢ 7.861 | 9.186 | 14.245 8.120 || 81.776
15.970 | 4.490, 4.440: 6.140' 5.793 2.525 | 2.335 | 13.405 | 9.155 | 6.955 | 2.935 | 8.gos || 83.048
12.970 | 13.800 | 4.400 5.595 | 2.220 |.... ...l....... 21.753 | 14.545 | 10.145 l.venennf.- eevend]|l75.428]
5.388 | s5.730| 4.230 3.395| 1.550 | 0.901 | 3.715 | 6.350 | 6.119 | 33.073 | 5.655 | 2.572 || 58.678
3.589 | 5.818 | 2.275 4.152 | 5.448 . 3393 | 1.504 8.144 |, 15.922 ‘ 14.561 | 12.012 13.489 || 88.306
7-610| 3.597 | 7.465  6.518 | 5.726 | 2.514 | 3.096 3.189 32.503 , 12.528 16.251 | 3.328 || 74.325
7.376 | 9.024 | 4:349 | 9.293| 4.350 | v.1x1 | 9.867 3.093 .. ! (48.463)
3.410 | 1.288 | o0.470 | 2.695 | 1.530 | 3.250: 7.68% 5.610 10.755 | 10.090 : 60.383
| 7.370| 6.645| s5.425| 2.585 | 2.885 | 2.415 | 3.260 21.845 ' 16.s00 | [6.260] 93.000
. . 1 7.00 4.35 5.72 1.37 7.55 1.93 4.20 4.01 6.81 7.07 X 66.08 |
1869.....00uunnn. ceteeinicinens.|l 10.34 | 14.80 6.30 8.99 6.87 4-99 3.320 3.84 7.62 9.50 94.31
1870........ | 9.97 | 605 | 6.00 | 4.5t | 3.35 « 4.0¢ | 244 ' 6.39 | 9.16 | 9.46 81.40 |
8rr.... ... 3.00 3.22 474 4.00 1.90 ! 6.00 2.79 13 33 7.70 | 14.54 70.12 !
1873........ 4.8¢ 2.07 8.59 3.14 3.18 3.70 2.51 2.65 | 6.13 8.85 .21
1873..... 8.40 7.96 3.87 2.83 1.67 3.27 1.5¢4 7.64 ! 4.09 | 13.98 8.02 5.77 || 69.04 '
1874....... R/ 5.87 2.37  3.23 2.0t 3.46 3.40 1.50 ; 16.70 | 14.84 4.84 | 10.27 || 70.13
1:7 1 S cevaeeeieen oo | 3.66 7.90 5.7t | 12.14 1.79 3.14 2.57 4.69 ) 10.17 | 14.15 5.39 | 11.68 |[! 82.99
1876...... Cheeeieereeenas 1 9.17 2.89 3.13 ’ 4.52 3.35 2.13 3.49 ‘ 5.26 i 6.72 9.72 8.01 | 20.21 || 78.60 .
Means........ ... H 1349' 6455' 5:9a| 5168' 4.133 | 3.616 | 4.193 6964' 9665'11 83o| 8653| 8393! 80.976*
* Mem of the non-bracketed figures. The sum of the 12 mont.hly means is 81.711.
TABLE IV,
AMOUNT OF CLOUDINESS.
— - )
Date. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.  Year, I
|
7-40 5.17 7.20 | 9.10 | 8.22 7.87 7.6a | 6.4 8.90 | 7.52 7-45 [
5.35 6.45 5.92 7.17 7.70 8.25 8.30 | 7.02 7.87 6.17 6.95 |
5.47 | 7.8 | 6.37 | 7.27 | 7.37 | 9.06 | 7.72 , 6.40 |..... [T PRYTPPRN {7.10] |
(R P T Y 6.61 7.65 6.79 , ..eolnl!
6.8 | $5.9¢ | 3.95 | 6.94 | 4.53 | 7.18 | 5.82 | 8.04 | 5.13 | 4.1 I 5.68
8.29 5.86 6.24 7.72 6.35 7.93 6.29 7.25 6.54 | 6.02 ' 6.53
7.28 4.65 4.62 5.43 6.76 5.62 6.72 8.19 7.1§ 7.28 6.28
5.90 5.79 6.34 7.68 7.79 5.81 8.64 i 8.31 5.65 8.21 h 6.82
6.86 8.94 8.82 7 3$ 7.3t Q.34 8.2t l 7.52 4.78 7.32 ! 7.59
4.15 ! 6.55 8.29 7.93 8.08 8.63 6.97 ! 7-29 7.67 8.41 [: 7.17
Means......... ... ' s.70 | 6.s57 | 6.39 ‘ 6.36 . 6.42 7.40 | 7.12 774 7.36 7.31 6.81 6.87 l 6.84*

* Mean of the non-bracketed values is 6.81.

The mean of the 12 monthly means is 6.84.




LOCAL TABLES.

TABLE V.

ELASTIC FORCE OF AQUEOUS VAPOR.

67

|
March. April. I May. June. | July.
' {
{II. (II ; 'I? (Il i'
< ’ . I G B A B B B
Inches. i Inches. |, Inches. Inches.' Inches. Inches. | Inches.|Inches. | Inches. !Inde:.
.148 ! .083 ‘ 185 078 | .218 .078 .295 .076 ‘ .348 .084
152 .obg i .104 .078 | .233 .076 .290 077 .336 .083
150, w074 | 183 . .o72 | 223 074 -295 069 | .335 | .077
................ e ‘241 | 075 .293 .080 .339 .083
.160 .084 ! .183 .08 . .329 075 : .309 .080 .388 .084
141 .082 \‘ ............... | e . .302 .083 .354 i .086
128 078 ' .194 .086 244 : 082 | .296 087 | .362 | .086
.186 .082 | -z01 .072 375 | 077 | .328 082 i .378 .08¢
.135 o7 .198 i -o75 .262 081 |' .312 .o82 .376 .082
159 .081 ‘f 205 | .077 | .248 .084 -0z .083 .2 .084
....... ‘;‘ .334 081 ‘ .371 .082
225 ' .088 .209 | .083 i .274 .078 311 .081 L3421 .087
170 ' .077 ‘ .233 .083 ‘ .277 | .08 .318 .083 .378 .09t
184 ' .086 | .204 .08z | .as5 .080 .312 .083 .368 .087
a6t | o81 i .204 082 | .238 081 294 077 .361 .087
.170 .080 | .191 076 |, .242 .077 .312 .084 .394 .082
.180 .081 | .200 078 |1 .249 .076 .333 .078 .368 .082
.148 .073 I‘ .150 .068 r .203 .075 .277 .076 .347 .079
..161 .076 I .184 076 : .216 .073 .293 .073 .348 .077
171 078 | .188 | .o73 " .253 | .05 .30t 073 .351 084
.148 081 I 180 .00 | .233 .082 .290 079 | .336 .083
.156 074 1, 193 .077 .246 .081 .299 .082 | .348 .086
.165 .082 .194 .077 r .256 .08z .300 084 | .35 .08s
August. i| Septemb. ! October. November. ‘ December. Year.
. ' 1
i ’ll | 'll H 'll ‘II I 'Il C‘I
’ - " — ’ - - ’ —_— ’ —_— —_—
) 2 e ¢ e 1 ¢ I3 ¢ P3 l ¢ e I3
. - - ; i
Inches. | Inches. | Inches. | Inches. | Incbe:.!lncke:. Inches. | Inches. “Inches. | Inches. || Inches. | Inches.
.342 .08g .301 .084 ’ .244 | .089 .216 .089 .198 .083 .250 .083
.343 .083 .286 .082 .247 .081 .188 .083 177 .082 .228 .079
+343 080 1| .272 o715 | L2 .077 181 077 |eeeeiii i, [.251] | [.083)
.388 088 | .293 .083 ;a3 .083 RO .081 ‘ .174 .086 | [.267] | [.082]
.363 | .o88 .331 .09t i' .252 | .o8g .214 . 087 | .54 | .0B8 .239 | .o8s
.369 .08 | .315 .087 265 .090 .18t .077 .143 .077 [.231] | [.083]
.393 090 .330 .092 | .255 089 201 .08 || .189 .08g .240 .086
410 084 .335 .086 || .288 .084 228 086 | .137 .088 | .260 .084
402 .08 .347 .08g ! .281 .o8g .182 .086 LI .079 .250 .083
379 | .086 | .33t | 087  .241 | .086 246 | .o89 i a8 | .08y | .246 | .o8s
........ | e L [ P
.375 | .088 || .337 ! 090 | .238  .086 214 | .o8g .161 .087 258 | .086
.374 .086 || .318 .086 :| .266 .090 .23§ .089 \ .198 .090 .253 .08s
.369 089 .310 .088 . .239 .084 .217 .088 .T42 .08g .243 .086
.379 .092 .342 091 1 211 .083 L1385 081 ' .196 .090 .236 .08s
<395 .0g90 .317 .084 || .271 .093 .222 .083 .157 .o8s .353 .085
.382 .08s .365 088 I .as7 .088 .165 081 112 083 .245 .082
.349 | .o8a 286 | .08 ., .224 | .o8g 212 | .082 | .188 | .oBs .231 .080
.361 .079 .339 078 |i .250 .081 .196 .088 l .145 .079 .23z .079
.353 .08s .318 .08¢ .276 .086 .217 .089 | .147 .08z .243 .08t
2344 .088 .300 .08 .229 .082 .204 .086 . .169 .092 .23t .084
.37t .088 .308 .090 .223 .084 .204 o8z | .173 .086 .236 +| .08¢
.346 .092 .314 .090 .238 087 e [-245) | [.085)




LOCAL TABLES.

\
TaBLE VL.
DIRECTION OF WINDS.
1833-1842. N.S.

Months. N. NE. E. SE. ‘ S. SW. w. NW. Calm.
January .........oooiii 10.6§ 12.90 19.22 11.29 7.66 4.52 3.55 3.79 25.72
February..........covvvvnnnn 7.36 13.321 15.60 12.68 10.28 6.38 3.55 5.67 2§.327
March......... ....oiiienen 5.99 9.72 17.56 9.87 8.98 9.55 6.80 8.66 23.38
April ... 419 8.47 10.49 12.17 8.05 11.9t1 8.3t 1141 25.00
MaY ..ot 5.58 5.42 9.7t 8.82 8.50 16.34 10.76 15.69 19.18
June.......oennnn [ 4.18 3.38 7.21 5.78 8.36 19.93 15.39 16.01 19.75
July «oooiia e 3.69 1.98 $.22 4.41 11.87 17.80 11.96 10.61 32.46
August ............ e 2.80 3.70 6.77 7.67 8.48 16.70 10.29 11.82 31.77
September..................... 3-40 3.40 10.19 10.19 15.33 11.67 10.10 8.7t 27.00
October................... 3.79 6.29 24.28 10.65 10.89 12.01 5.81 435 21.93
November........ ............ 5.17 6.78 26.53 19.83 8.47 7.88 5.93 2.37 17.04
December-............. 10.30 10.84 20.52 15.59 5.02 6.09 4.75 6.63 ' 20.35

|

Spring ............ e 5.25 7.70 12.59 10.29 8.5t 12.60 8.62 11.92 22.52
Summer ......... Ceeeeaes 3.56 3.02 6.40 5.95 9.57 18.14 12.55 12.81 27.99
Autumn ............c0ennen 4.12 5.49 20.33 13.59 11.56 10.52 7.28 5.14 31.99
Winter ........... eeeeeaeane 9-44 ! 12.32 18.45 13.19 7.65 5.66 3-95 5.36 23.75
Year ..oiiiiiiiieiiiiiiiinns 5.62 i 7.18 14.65 10.78 9.3t 11.67 8.04 8.77 23.98

TaBLE VII,

DIRECTION OF WINDS.

1865-1867.

Months. N. NE. E. SH. ’ S. SW. ! w. ) NW. ‘ Calm.
January.......coceiiiiiian., 3.06 26.06 16.2¢ 18.53 2.38 5.55 . 2.21 1.81 . 24.18
February....... rerirereaa 1.88 16.17 12.72 15.60 2.44 3.95 2.32 3.51 | 4141
March.......cooevvvnnnanne, 3.79 19.35 12.57 10.93 2.21 8.04 4.36 3.45 I 35.39
April ..o 2.52 14.15 18.91 10.23 I 7.92 9.51 3.41 3.08 30.30
May.....oooviiiiniinn, 1.13 4.53 10.87 6.34 12.28 16.98 | 9.00 6.22 32.66
June...... [ e 0.94 2.17 12.17 5.97 10.31 23.59 | 8.43 919 | 37.33
July ........ [ e 1.70 3.17 6.80 3.46 11.73 20.24 ! 10.77 7.25 ' 34.87
August ........... cereniesasenn 1.08 3.8 14.19 4.82 1401 11.35 6.3 5.96 | 38.48
September..................... 1.08 3.61 21.89 8.84 i 6.79 12.74 | 5.66 s.I1 | 34.27
October......... . 1.63 7.29 27.67 17.90 4-23 7.62 3.25 3.39 27.02
November........ J 1.49 8.16 22.89 28.95 2.63 2.46 4.04 2.28 27.10
December ..... cree eeeaes 1.87 14.97 26,02 8.33 2.47 5.87 6.29 s.10 29.08
Spring ........ooeivnnin P 2.48 12.62 14.06 9.15 7-47 11.54 5.61 4.26 32.81
Summer . ceearaen 1.24 3.06 11.04 4.74 12.04 18.3¢4 8.50 7-45 33.59
Autumn ................. 0.8t 4.66 23.13 20.49 4.20 7.38 4.08 2.33 33.02
Wiater ........... ceesnateneans 1.76 12.84 17.44 18.99 1.87 5.12 2.66 2.63 36.69
Year.....coovnnnne e 1.87 10.23 16.33 11.13 6.92 11.12 5.58 4.78 32.05




LOCAL TABLES.

TasLE VIII,
DIRECTION OF WINDS.

1867-1876.

Months. N. NE. E. SE. S. SW. w. NW. Calm.
January..............| 3s.00 19.69 20.08 6.93 1.91 2.39 7.29 5.26 1.43
February............. 21.56 21.83 30.06 8.24 6.93 2.35 3.53 4.18 1.31
March................ 19.95 16.13 29.87 11.35 9.56 2.75 6.09 3.23 1.07
April ..ooiieiiiiiii] anm 9.01 23.46 17.78 16.54 9.0 7.28 3.83 1.98
May....cooviiiiennnan 5.02 8.12 23.89 17.20 26.16 7.53 7.4 2.03 2.63
June.. ....... 4.32 3.21 17.78 13.21 25.3t 14.32 14.57 4.07 3.21
July coiieiiiiiininnn, 3.12 1.19 7.17 9.32 32.50 16.96 a1.03 5.26 3.46
August .......oouenenn 4.32 4.20 14.99 8.87 25.42 13.79 21.04 4.08 2.40
September-............ 9.38 6.8 232.3§ 17.53 14.81 8.39 15.55 2.72 -2.47
October.. ............ 8.48 12.66 24.73 22.58 13.30 4.06 7.53 4.66 2.99
November ...........| 18.64 23.95 22.59 12.84 5.56 6.05 4.69 5.06 0.62
December.... ........ 20.55 18.99 27.12 | 9.56 4.66 3.34 5.97 9.08  o.72
Spring ......... P 12.03 11.09 25.74 15.44 17.45 6.43 6.93 3.03 1.89
Summer ........... v 3.92 3.87 13.31 10.47 27.74 15.02 19.18 447 3.02
Autumn .............. 12.17 14.47 23.22 17.65 10.89 6.17 9.26 4.1 2.03
Winter ............... 25.70 20.17 25.75 8.2¢ 4.50 2.69 5.60 6.17 1.15
Year. ....coooiinnnn 13‘43 12.10 21.95 12.96 15.19 7.59 10.38 4.46 2.03

TasLe IX.

FORCE OF WINDS.
1869-1876.

Months. N. NE. E. SE. S. SW. w. NW,
Japuary........ 1.09 1.327 1.5% 1.92 2.18 1.72 1.98 1.49
February......... 1.08 1.28 1.47 1.45 1.75 1.71 1.00 1.35
March ... 1.12 1.26 1.50 1.87 I.51 1.10 1.10 1.02
April... 1.07 1.36 1.37 1.41 1.19 1.40 1.325 1.06
May.... 1.18 1.41 1.41 1.55 T.29 1.23 1.19 1.00
June...... 1.00 1.08 1.33 1.24 1.23 1.29 1.14 1.00
July .... 1.04 1.00 1.09 1.15 1.10 1.15 1.10 17
August . 1.33 1.39 1.56 1.63 1.25 1.22 1.37 1.40
September .. 1.1X 1.25 1.54 1.51 1.33 1.34 1.37 ‘ 1.90
October. .. 1.37 1.50 1.77 1.66 1.74 1.90 1.19 P o2
November... x.18 1.50 1.60 1.46 1.41 2.28 1.37 1.13
December .. R 1.29 1.77 1.79 1.73 1.65 1.68 1.39
Year.....o.ooon.... feeereeaanes I 1.12 1.30 1.49 1.55 1.48 i 1.50 1.30 1.24




LOCAL TABLES.
TasBLE X.

RAINY AND SNOWY DAYS.

70

$ § of the month,

t Rainy and snowy days not separated in these years.
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FORT KENAI, COOK’S INLET, ALASKA TERRITORY.
Lat. 60° 32’ N. Long. 151° 19’ 15" W. of Gr.

Height of station above the level of the sea is not stated, but, from a topographical map made by
United States officers stationed here, would appear to be about 80 feet.

Sources of information: MS. Met. Reg. U. 8. A. Although this post was established April 17,
1869, yet these two months’ observations are all the material it has been possible to obtain for the

post.
THERMOMETRICAL OBSERVATIONS.
TABLE L.—Temperature of the air. Period covered by the table, two months, July and August,
1870. Standard thermometer. Register kept by the hospital steward of the post. Means are
from the formula § (7. 4+ 2,4+ 9;).

PRECIPITATION AND CLOUD OBSKERVATIONS.

TABLE 1I.—Period same as preceding. Rainy days are days upon which there fell a measur-
able amount of rain. The cloudiness expressed in tenths in the original observations and used
here without change.

‘WINDS.

TABLE IIL.—Direction of wind. Same period as the preceding. The originals expressed in
number of observations of times the wind was blowing from any of the 8 points. Directions are
true. In the blanks furnished the observers no column was left for calms, and in consequence the
wind was at every observation assigned some direction and force. Whole number of observa-
tions, 186.

TABLE IV.—Force of wind. Same period as the preceding. The force of the wind was esti-
mated at each observation upon a scale of 10, 0 equaling a calm and 10 a most violent hurricane;
and the results here tabulated are the means of these estimates. Upon this scale 1 represents a
velocity of about 2 miles per hour; 2, a velocity of about 4 miles per hour; 3, about 12 miles per
hour; and 4, about 23 milés per hour, &. Whole number of observations, 186.

METEOROLOGICAL OBSERVATIONS AT FORT KENAI, COOK’S INLET, ALASKA.
TaBLE L.

TEMPERATURE OBSERVATIONS.

Mean.
Month. Max. | Min. |Range.
7a.m.|2p. m.|9p. m.| Mean.
July,1870........coivnnil], 60.2 6s.0 53.6 59.6 8 ) 49 32
August,1870............. 60.2 65.6 54.8 60.2 88 | 48 40
TasLE II.
CLOUDINESS, RAIN, AND SNOW,
e e o
! Amount of cloudiness. | Rain and snow.
Month. ‘ Days. ‘
Amount
7a.m.|z2p.m. |gp.m.| Mean. \ in inches.|
‘ Rain. |Snow. ’
July, 1870 .......ccunu.n.. | 4.45 4.32 4.69 4.49 | 4 o 0.35
August, 1870............. l 5.90 6.45 5.84 6.06 | 1.06
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TasLe IIIL
DIRECTION OF WINDS.

N .
Month. I N. ‘ NE. E. SE. S. l SW. w. NW. | Calm.
July,1870............ | 8.60 2.1§ 2.1§ 4.30 | 37.64 I 13.98 | ar.sr 9.67 | o.00
August, 18%0......... ' ar.st 3.23 2.15 0.00 | 33.33 i 11.83 | 17.20 | 30.75 | ©0.00

TasBLE IV.
FORCE OF WINDS.

Month. 1 N. NE. ' E. l SE. S. SW. w. NW. l
July,1870........ ceininnn.., 2.75 2.50 1.00 2.75 3.43 1.84 1.30 2.855
August, 1870........0.0een.. 1.50 2.33 2.00 f........ 3.45 2.09 1.3 1.40

ST. PAUL, KADIAK ISLAND, ALASKA TERRITORY.
Lat. 57° 47’ N. Long. 152° 20’ W. of Gr.

- Height of station above the level of the sea is not stated, but it cannot be very great, probably
not more than 20 to 25 feet. This refers to the station at the ice-house on Woody Island, of which
the lat. is about 57° 47/ 03" N. and long. 152° 18’ 48"” W. of Gr., and where the observations by

" Helmken were made. The observations by the post surgeons in 1869 and 1870 were taken at the
military pest in the rear of the village of St. Paul, of which the lat. is about 57° 47/ 29 N., and
Jong. 152° 21’ 40/ W. of Gr., and the height not given. 1t is not very great, however; perhaps 50
to 75 feet.

Sources of information: MS. Met. Reg. U. S. A., also manusecript meteorological register kept by
Mr. F. Helmken, agent of the American Russian Commercial Company, known as the ¢“Ice Com-
pany.” See also Liitké (Capt. F.), Voyage autour du monde, etc. 8°. Paris, 1835, t. I, pp. 153-154.

BAROMETRICAL AND THERMOMETRICAL OBSERVATIONS.

TABLE L.—From Helmken. Period one year, October, 1872, to September, 1873, #.s. Observ-
ing hours 8 a. m., 12 m., and 6 p. m. Mean = § (8, + 12, + 6,;) for the thermometer.

Barometer: There was one observation per day, at noon. The character of the instrument
is unknown and 8o also its error. It is also unknown whether any temperature correction has been
applied. A correction, for elevation, of 4-0.020 inches has been applied to the means of this table
to obtain the results in the synoptical table of atmospheric pressure. No barometrical observations
appear to have been made during 1869-1870.

T hermometer : The character of the instrument is in this case also unknown. The max. and
min. are the observed maxima and minima.

THERMOMKTRICAL OBSERVATIONS.

TABLE IL.—Mean temperature of the air: From MS. Met. Reg. U. S. A. Period one year and
five months, April, 1869, to August, 1870, inclusive. Observations at 7 a. m. 2 and 9 p. m.
Mean = } (7, +2, + 9,). Standard thermometer. The max. and min. are supposed to have been
observed and not due to maximum or minimum thermometers.

PRECIPITATION.

TABLE IIl.—Rainy and snowy days and rainfall: From MS, Met. Reg. U. 8. A. Period one
year and five months.
WINDS.
TABLE IV.—Direction of wind: From MS. Met. Reg. U.S. A. Period one year and five months,
3 observations per day, April, 1869, to August, 1870, inclusive. Recorded to 8 points of the com-
pass, true or magnetic not stated, and no calms recorded. In the blanks furnished the Army
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observers, no column was left for calms, and we find the wind at every observation recorded with
some direction and force. Results here expressed in percentages. Whole number of observations,
1,554,

TABLE V.—Direction of wind: From Helmken. Period one year, October, 1872, to September,
1873, 3 observations per day. This table expresses in percentages the days upon which the different
winds prevailed. Whether true or magnetic directions are used we are not told. The direction
usually recorded to 8 points, but sometimes one of the 16 points is used. Whole number of obser-
vations in this table, 1,094,

TABLE VI.—Force of wind: From MS. Met. Reg. U. S. A. Period 17 months. The force was
estimated upon a scale of 10, 0 equaling a calm and 10 a most violent hurricane, ete., as in the
preceding table.

TABLE VIL—Force of wind: From Helinken. Period one year. The force was estimated.
This table also is expressed in percentages, and appears much more natural than the preceding.

WEATHER OBSERVATIONS.

TABLE VIIL.— Weather record: From Helmken. Period one year, October, 1872, to September,
1873,

There is reason for believing that much more meteorological material for this place exists in
manuscript, but the foregoing is all that it has thus far been possible to secure. Sce also Liitké,
Vol. I, pp. 153-154.

METEOROLOGICAL OBSERVATIONS AT ST. PAUL, KADIAK ISLAND.

TABLE 1.

ATMOSPHERIC PRESSURE AND TEMPERATURE OBSERVATIONS.

. | Barometer. : * Thermometer.

, Month. R e e T ) l -

' Mean. | Max. | Min. [Range. 8a.m. \ Noon. |6p.m.' All. Max. Min. lRange.

poo e e - oo i

{ January, 1873 ........coieials 29.548 ‘ 30.44 ! 28.70 1.74 | 22.8 24.5 24.7 ' 24.0 ‘ 46 | 8. 38

! February,1873.... ......... .... .504 30.63 28.90 1.73 27.2 30.7 29.8 ] 29.2 4“ 6 38

, March,1873..................,...: .398  30.04 i 28.93 1.11 ‘ 31.9 27.9 27.8 25.9 ( 36 : 12 24

; April, 1873 ... | .648 ‘ 30.10  29.36 0.74 33.8 40.0 38.51 37.4. 52 24 28 |

X May, 1873.0cuiiiiiiiiiii .647 29.97 29.21 0.76 39.7 44-4 42.9 42.3 58 i 36 22

" June, 1873, it . .80or | 30.20 | 29.35 0.8 ‘ 46.9 55.3 55.1  52.4 70 44 t 26

! July,1893.ccviiiiiiiii ‘ 844 30.02 ' 29.36 0.46 54.0 61.2 61.8 59.0 | 72 so 22

| August, 1873............. e ' 783, 29.98  20.47 0.§51 53.0, 62.4 63.1 59.5 ' 70 l 48 . 22
September, 1873..... ..... ...... -705 | 30.99  29.35 0.74 47-9 54.1 52.2 51.4 58 42 16 .
October, 1872 .......oceoviieune | .362 | 29.98 28.58 1.40 38.1 43.9 42.0 41.31 50 26 | 24 l

| November,1872.......... ....... .576 : 30.22 ‘ 28.87 1.35 35.7 38.8 37.6 l 37-4 ; 46 1 28 18 |

| December, 1872.................. ; 456 l 30.12  28.65 1.47 32.7 34.3 33.7 33.6 ' 44+ 8 ] 36
= = P . P i -~ e - . — [ B

‘ Whole period.................... 29.606 . 30.63 | 28.s8 2.05 | 37.9 4325 425 41.2 72 ‘ 6 l 66

| ~ o L |

10cp
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TasLe II,

TEMPERATURE OBSERVATIONS.

1869. !! 1870.
Month. | e , - R T o - ""i_‘“
7a.m. 2p.m i 9p.m. | Mean. | Max. Min. ] Range.|[7a.m.{2p.m. gp.m. Mean.. Max. = Min. Range
- - o ——— Il — ——
January. ..o [ ! 32.4 | 340 ' 32.8 331 39 19 20
February . ..........lcvien o e [ feveerans vasanean 25.3 | 28.3 ' 25.9  ab.s 40 14 26
March .............o ., RS e leveenens : 32.9 36.3 | 32.7 | 340 45 20 25
April .o 40.8 43.5 38.3 4.9 I 48 1 30 8 || 35.3 39.6 34.8 ; 36.6 49 ' 26 .23
May .................. 45.7 48.6 42.6 45.6 68 38 ! 30 4.2 46.4 l 40.2 42.6 56 32 24
June. ...l 49.0 $3.7 48.1 50.3 66 : 42 24 46.5 53.4 4“7 | 482 67 4 27
July .o 54.6 | 63.2 53.7 57.2 69 49 ; 2 1 543 | 60.3 ‘ 50.0 i 4.9 73 40 33
August ... oo L 54.4 ' 61.2 52.3 56.0 63 47 22 54.8 | 60.8 50.7 | 55.4 75 “M 3t
September.. ... L st.g | s6.2 48.3 52.1 64 4t 23 e i e e e e e ceen
October ... 0 . 43-8 ¢ 47.8 435 45.0 8 T | PO RN e e
November............ 37.2 | 39.7 | 37.2 | 38.0 6 3 | O . RETTReS PO
December ..ol L I 31.7 1 33.5 31.6 32.3 40 18 7 22 (e, e tee eeentereanees i
1 ! [ —— P—
.o e L - l -
Summer . 46.2 | sI1.1 44.6 47.3 69 2 49 44.1 49.5 l 42.2 45-3 75 l 20 55
Winter ............. .| 37.0 | 39.9 | 36.5 | 372.8 | 64 PR S O A, i ........................................
Whole year........... \ 41.6 ‘ 45.5 40.6 42.6 69 14 I 58 Pl e e I ...............

Nore. —The results for summer, winter, and whole year under 1869 are made up by taking the first three months of 1870 to fill up the break.

-

TaABLE III.
RAIN AND SNOW FALL.

1869. ‘ 1870.
! -
Month. Days. | Days.
Amount Amount
in inches. in inches,
Rain. | Snow. | Rain. | Snow

January.......oooon il eeeeen e e 20 4 8.o1
February ..o coieveien]ienied i 6 8 3.3t
March ... c]]eeeen B P PR 20 2 ' 10.60
April. ..ol Ll 20 H 6.16 20 2 4.88
May ....ooovvviininiinnnn 22 o 8.68 16 o 2.16
June ...l 20 o 7.15 10 [ 4.10
July 8 o 0.79? 12 o 1.49
August ............ N 14 o 3.89 12 o 3.53
September ces 18 o 594 looeeiiir ciiiiiiiieiit
October..........ooovviinnnnn 15 1 [ 25 70N | O P
November .................... 19 ° 6.6r fl........0.... [ PR
December .................... 1 2 9.90 flieeiiini v i e
Summer ..... ..o 104 3 37.27 g0 4 26.76
Winter............. .. o4 15 .01 oo
Whole year 198 18 78.18 ..o o
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TAnLE IV.

DIRECTION OF WINDS.
1869-1870.

Month. N. NE. E. SE. S. Sw,
January .. ...l 40.86 30.11 3.23 10.7§ 0.00 8.60
February..... . .............. 41.67 1.19 1.19 11.91 2.38 13.09
March ................ ... ... 19.35 30.11 4.30 4.30 3.22 21.51
April ... 12.78 25.00 19.45 11.67 6.67 13.33
6.99 27.42 22.58 15.08 9.14 3.76
4-45 15.00 27.22 18.89 16.11 1T
4.30 10.75 17.21 13.98 11.29 28.49
August ...l 11.29 19.35 17.21 13.44 8.07 19.35
September ..................... 14.44 13.33 15.56 . 15.56 10.00
October,....................... 26.88 4.30 10.75 17.21 10.75 8.60
November........... ......... 17.78 2.22 12.22 7.78 23.33 7.78
8.60 5.38 10.75 17.20 6.45 13.98
Spring ...l 13.04 27.54 15.40 10.33 6.34 12.86
Summer........o.oo e €.70 15.04 20.47 15.40 11.77 19.75
Autumn .... ... 19.78 6.59 12.82 12.09 16.48 8.79
Winter ........................ 30.00 12.50 5.19 13.33 2.96 11.85
Year. . ... 17.31 ! 15.48 13.52 12.78 9.41 13.33
l
TaBLE V.
DIRECTION OF WINDS.
Month. ] N. NE. E. l SE. S. SW.
January, 1873 ... .............. 3.33 3.33 0.00 0.00 3.34 10.00
February,1873................. ‘ 3.57 3.57 0.00 10.71 10.72 10.72
" March, 1873.................... I 6.45 0.00 0.00 0.00 0.00 9.68
‘ April,a873 ... 6.67 13.33 10.00 | 16.67 3.33 6.67
May,1873..........cooiin , 163 4194 3.23 22.58 6.45 0.00
June, 1873.......oiiiiie [ 0.00 40.00 '  o0.00 | 46.67 0.00 3.33
July, 2873 ..ooovi i ' 12.90 9.68 0.00 | 12.90 0.00 3.23
August, 1873 .........ccoeininn 9.68 19.35 0.00 | 6.45 3.23 6.45
September, 1873................ *‘l 3.33 16.67 13.33 33.33 3.33 3.34
October, 1872 .................. | 9.68 9.68 o.00 38.71 3.23 " 6.45
November,1872. .............. 3.33 13.33 , ©.00 30.00 6.67 16.67
December,187z2................ 3.22 16.13 3.23 | 9.68 9.68 3.22
[ 9.78 18.48 4-35 13.04 | 3.26 5-44
7.61 22.83 0.00 21.74 | 1.09 4-35
5.49 |. 13.19 4.39 3407 | 4.40 8.79
3.37 7.87 1.12 6.7¢ | 7.8 7.87
6.59 15.66 2.47 18.96 . 4.12 6.59

w.

4.30
10.71
13.98
4.44
6.99
4.44
8.07
5.38
8.89
12.91
12.22
16.13

8.51
5.98
11.36
10.37
9.04

20.00
7-14
19.36
13.33
6.45

Calm

10,00
21.43
19.35
6.67
0.00
10,00
45.10
22.58
20.00
3 22
13.33
16,13

N
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TaBLk VI.
FORCE OF WINDS.

Month. n N. | NE.| B. ' sE. s, [ sw. i w. xw,
January,1870............. .: 1.19 1.03 1.00 110 ... 1.00 1.00 1.00
February, 18;0.. ii 1.00 2.00 1.00 1.00 1.50 1.09 1.78 1.13
March, 1870, .............. | .11 1.1 1.25 1.33 1.00 1.00 1.00 1.33
April, 1869and 1870........ 1.04 1.53 1.71 1.76 1.25 1.42 1.75 1.33
May, 1869 and 1870........ 1.31 1.57 1.19 1.25 1.35 1.00 V.54 1.27
June, 1869 and 1870........ 1.25 1.30 .12, 1§ 1.17 1.15 1.12 1.20
July, 1869 and 1870... .... Tor.12 1.30 1.28 119 1.00 115 ¢ t.00 1.00
August, 1869 and 1870..... 1 1.57 1.25 1.41 1.76 1.53 1.27 : 1.10 1.64
September, 1869, .. ........ 1.46 1.08 1.85 1.40 1.21 2.22 | 1.50 1.16
October, 1869 ............. ' 1.44 1.00 1.20 1.2§ 1.30 1.12 1.42 1.37
November,186g........... { 1.50 3.00 2.00 1.28 1.00 1.00 1.00 ' 1.00
December, 1869........... 1’ 1.12 1.40 1.50 | 1.50 1.00 1.23 1.00 | 115
— - . = = _

Summer ................. 1.23 1.34 1.33 | a1 ’ 12z ! 1.6 1 125 1.29
Winter.... ............... . 1.28 1.58 1.42 ! 1.25 1.00 | 1.28 ; 1.28 1.13
Whole year........ ...... I 1.26 . 1.46 1.38 w33, ol ora2 { ‘.27 1.21

TaBLE VII,

FORCE OF WINDS.
Month, | Lightt  Mod. Strong. Y | Gale.
strong.

January, 1873 ... ... 1.1t 25.93 .44 | i1 . 2L
February, 1873. L 9.09 63.63 . 4.54 13.64 ; 9.00
March, 1873........coiiiiis L 8.00 56.00 32.00 4.0 | 0.0
April, 18730 7-14 6o.72 28.57 3.57 0.00
May, 1873.... ..o 6.45 54.84 38.71 0.00 | 0.00
June,1873.. .. 37.04 48.15 14.81 0.00 0.00
July, 1873 ...t 47.06 29.41 23.53 ©0.00 0.00
August, 1873 ... ..o 41.67 29.17 29.16 ©.00 0.00
September, 1873 37.50 20.83 | 37.50 4.17 0.00
October,1872.... ...l 30.00 30.00 36.67 0.00 3.33
November,1872.. ...l 34.61 50.00 I1.54 ' 3.85 0.00
December, 1872 ............. ... .. ... 19.23 38.46 34.61 3.85 3.85
Year ... oo } 23.13 | 42.67 28.66 3.58 ‘ 1.96

TasLeE VIIIL

WEATHER OBSERVATIONS.

M . ' Half . . -
onth. Cloudy. Clear. Total. Rainy.  Snowy.

i cloudy. ‘
January, 1873....... ...... ... ' 18 2 1 3t 1 9
February,1873................. 17 | 2 9 28 4 9
March, 1873............... . u 1 16 3t o 7
April, 1873 ..o . 18 1 T 30 [ 4
May,1873........... ... 23 I 7 31 16 ‘ 2
June,1873..........oL 14 o 16 30 3 | o
July,1873.. ..o ' 16 o 15 3 5 ‘ o
August, 1873 ..., . 1o ' o 21 31 3 o
September, 1873. ... FRIRTI, 25 o s 30 8 | o
October, 1872, e cooueein. ... i 17 3 T 3r 9 l 2
November,1872........... .... : 17 ‘ r 12 30 8 2
December, 1872 . | 22 2 7 31 ‘ TE 5

[RBANNR e N S R
Whole period......... ........ l E13 1 13 | 141 | 305 74 | 40
|




LOCAL TABLES. 7

ILIULIUK VILLAGE, CAPTAIN'S BAY, UNALASHKA, ALASKA TERRITORY.
Lat. 53° 52'.6 N. Long. 166° 31'.6 W. of Gr.

Ieight of station above the level of the sea is not stated in conuection with the various observa-
tions, but is in all cases very small, being sitnated on the low sand-spit on which the village is bnilt,
and therefore somewhere between 10 and 15 feet.

Sources of information : VENIAMINOFF (JOHN). Notes on the islands of the Unalashkan dis-
trict. Published at the expense of the Russian American Company. 2 vols. 8°. St. Petersburg,
1840. (In Russian.) See Vol. I, pp. 316364,  See also same, pp. 84-102.  COAST SURVEY REPORT,
1867, pp. 302-314. SIGNAL OFFICE REPORT, 1873, pp. 459—-471. SHAYESHNIKOFF (REV. INNOCEN-
TIUS) MS. meteorological record in hand, an abstract of which may be found in Coast Survey
Report, 1873, pp. 120-121. CoAST SURVEY PARTY'S MS. meteorological record in hand, being the
records kept by the party in charge of the author, 1871-1874.

BAROMETRICAL OBSERVATIONS.

TABLE L.—From Veniaminoff. Period covered Dy this table is eight years and ten and one-
half months, 1825 to 1834, old style. The observing hours were about 7 a. m., 1 and 94 p. m. The
attached thermometer was not read, at least in the earlier observations, but the observer informs us
that it did not differ much from an average of 63°.5 (14° R.). The barometer with which these
observations were made was marked Benjamin 94 XV, and was compared in 1827 with the barometer
of the corvette Seniavine, under Captain Liitké, and found to read lower by 0.32 inches. Therefore
we have as corrections to this table for instrumental error, 4 0.320; for reduction to freezing point,
—0.094; for reduction to sea-level, 4 0.010; or a total correction of + 0.236 inches. After apply-
ing this correction the mean results have been converted from old style to new style by interpolation,
and the results thus obtained are given in the column ¢ Corrected figures.”

TABLE IL.—From Signal Office Report, 1873, pp. 459-471. Period covered by this table, two
months, June and July, 1872, n. 8. Green’s standard barometer, reduced to 320 F. Mean =}
(Ta+ 2,4 9,). No statement is made concerning reduction to sea-level.

TABLE IIL.—From Coast Survey Party's MS. The observations extend over about one year.
The observations of 1871 and 1872 with Green’s standard barometer; those of 1873-74 with an
aneroid adjusted to the standard. The 187172 observations are the means of 9 a. m. observations,
while the results for 1873-'74 are from formula § (6, + 12,,+ 6,). The corrections for temperature
and sea-level are very small and may be disregarded as the table is so fragmentary.

In the synoptical table of mean atmospheric pressure the results from Table I have alone been
used ; but all necessary corrections have been applied, so that the figures there given represent
the mean height of barometer freed from instrumental error and reduced to the freezing point and
to the sea-level. 1t is also expressed in new style.

THERMOMETRICAL OBSERVATIONS.

TABLE 1V.—Temperature of the air. From Veniaminoff. Period covered by this table is six
and two-thirds years, October, 1827, to May, 1834, old style. The originals in degrees of Reaumur,
but here expressed in Fahrenheit degrees. Observing hours as in Table I, viz, about 7 a. m., 1 and
9 p.m. Mean =4 (7,4 1,4+ 93,).

TABLE V.—Temperature of the air. 1866-"67; from Coast Survey Report, 1867, pp. 305-312.
1873; from Shayeshnikoff’s MS.in hand. Period covered by the table, about ten months.  Observed
by Father Shayeshnikoff, the resident priest, with a FFahrenheit thermometer, at the hours 8 a. m.,
noon, and 8 p. m. Mean =4 (8,4 12,4 8,). The max. and min. are the maxima and minima
observed at those hours.

TABLE VI.—Temperature of the air. From Signal Office Report, 1873, pp. 459-471. Standard
thermometer. DPeriod, observing hours, formula of reduction, &c., the same as for Table I1. The
max. and min. depend upon a max. or min. thermometer.

TABLE VIL—Temperature of the air. The observations from the same source, for the same
period, and under the same conditions as in Table HI.
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TABLE VIIL.—Temperature of sea-water. This table is from Coast Survey Party’s M8. in hand,
and embodies the results of observations made upon the vessel while engaged at this place. The
temperature of the surface and of the deep water were each taken every morning, with the excep-
tion of the times when ice covered the harbor so that the latter could not be taken.

The results in the synoptical table of mean temperatures are based upon all the air-temperatures.
The old-style observations of Table I'V are converted by interpolation to new style, and the results
are then combined with the means of Tables V, VI, and VII, the means being weighted according
to the number of months. Henee the mean temperature for August and September depends upon
6 months’ observations; for June, July, and October upon 7 months’ observations; for April, May,
November, and December upon 8 months’ observations; and for January, Febrnary, and March
upon 9 months’ observations.  Whole number of months incorporated in the abstract, 92,

The abstract of sea-temperatures is taken without essential change from Table VIIILL

PRECIPITATION.

TABLE IX.—Rain and wind observations. TFrom Signal Office Report, 1873, pp. 459471,
Periorl, two months, June and July, 1872, These observations as well as those of Tables II, VI,
and X made with the standard instrumments and by the methods of the United States Signal
Service.

CLOUD OBSERVATIONS.

Observations of the amount of cloudiness are on record in the Signal Office Report for 1873 for
the two months, June and July, 1872, but no use of them has here been made.

HYGROMETRICAL OBSERVATIONS,

TABLE X.—Relatire humidity; expressed in percentages of saturation. From Signal Office
Report, 1373, pp. 459-471. Same period, observing hours, methods, &e., as in Tables IT, VI, and
IX.

WINDS.

TABLE XIL.—Direztion of wind. From Veniaminoff. Period covered by the table, 7 years,
old style, 3 observations per day, 7a.m., 1L and 9§ p.m. The years included in it are 1823, 1826,
1829 (last six mouths of), 18330-1333, and 1834 (first six months of); in all 7,355 observations.
Expressed originally in number of observations but here expressed in percentages. Whether true
or magnetic directions are used is not stated. Recorded originally in 8 directions.

TABLE XIL—Direction of wind. TFrom Coast Survey Report, 1867. Period, 143 days, 3 obser-
vations per day, 8 a.m., noon, and 8 p. m., being from November 1, 1366, to March 31, 1867, n.s.,
inclusive, except 8 days. Recorded to 16 points of the compass. Here reduced to 8 points and
expressed in percentages. Whether true or magnetic directions are meant is not stated.

TABLE XIII.—Direction of wind. From Shayeshnikoff. Deriod, 142 days, Janunary 1 to May
22, 1873, n.8. The remarks under the preceding table apply to this table also, the observer in each
case being Rev. Father Shayeshnikoft, '

TABLE XLV.—Force of wind. From Veniaminoff. DPeriod, six and five-sixths years, viz: 1825
(except July and December), 1826, 1829 (last six months of), 1530-1833, and 1834 (first six months
of); 3 observations per day, in all 5,937 observations. The foree was estimated. Results ex-
pressed in percentages. Observations old style.

TABLE XV.—Force of wind. TFrom Coast Survey Report, 1867. Same period, observer,
observing hours, &c¢., as in Table XII.  Resalts expressed in percentages. The strength of the
wind was estimated.

TABLE XVI.—Force of wind. From Shayeshnikoff. Same period, observer, observing hours,
&e., as in Table XIIL  Results in percentages. The strength of the wind was estimated.

WEATHER OBSERVATIONS.

TABLE XVIL—Weather record. From Veriaminoff. Period, six years and eleven months;
1825 (except December), 1826, 18249 (Lust six mouths of), 18301833, and 1334 (first six months of).
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Old style. 'The first colamn under each heading shows the total for the period covered by the table,
while the remaining three colnmns give the annual max., min., and mean. This table is copied.

TABLE XVIII.—Weather observations.

I'rom Coast Survey Report, 1367, and Shayeshnikoff.

Sawe period, observer, observing hours, &c., as for Tables XV, XVI, &c. The table indicates the

number of days.

TABLE XIX.—Shocks of earthquake.

EARTHQUAKES,

This table is copied from Veniaminoff and covers a

period of about seven years, old style. The column all gives the total number recorded, while the
columns max., min., and mean are the annual mar., min., and mean.

METEOROLOGICAL OBSERVATIONS AT ILIULIUK, UNALASHKA ISLAND.

TABLE

L.

ATMOSPHERIC PRESSURE.

Barometrical observations reduced to 63°.5 F. (=14° R.).

i 1825, 1826. Y . 1827, 1828, I
Date. |___‘_4 o [ L ] o :
| :
(Ofd #7%) | Mean. Max. | Min. 'Range. ! Mcan-! Max. | Min. |Range. ’Mem“ Max. | Min. {Range.| Mecan.| Max. | Min. Range,;
! _ - [ . | R o o _ i
| Inches. Inches. | Inches. Inches. “ Inches.| Inches. | Inches. | Inches. Inches. Inches.\Inches.|Inches.|Inches | Inches.\Inckes.|Inches.
January .....[ 29.04t 30.09 | 28.45  1.64 ! 29.030 29.59 | 28.58 1.or 29.218 30.04 ! 28.49 | 1.55 || 29.47 | 29.94 | 28.77 | 1.17
February i 28.938 29.51 42 1.09 .588 ' 30.19 | 29.49 .70 | .279 29.97 .49 | 1.48 .17 .84 -35; 1.49 |
March....... I .58 .71 .19 1.52 243 | 29.94 | 28.49 1.45 .320 30.01 77| 1.24 .42 | 30.08 .72 | 1.36
CApril ...l I 29.242 .88 .84 1.04 219 ‘ 30.02 .56 1.46 414 ‘ .04 70 | 1.34 <32 | 29.74 -98 .76
May......... .416 .90 .95 295 . .498  29.92 | z9.02 g0 R | .50 30.08 ‘94| 1.12 l
June......... ' .364 .79 .88 91| 491 .89 .04 85 ... e 44 | 29.78 -96 -82
July ....... .501 .81 .98 .83 447 .78 | 28.99 .79 e .56 -82 | 29.18 64 '
August ...... .400 .86 .75 r.ax ! .551 .85 | 29.21 .64 ‘ ............. .65 | 30.00 20 8o !
. September. .. 4 . 400 .84 .74 1.10 100 I 64 | 28.4t [T % TN PRI P .41 | 29.77 | #8.74 | 1.03 |
October ...... .202 .87 RY) .70 | 105 .39 .15 i.64 29.23 29.85 , 29.01 841 .16 .82 <45 | 1.37
November...[ .o6s .76 .31 1.45 28.991 ' .70 07| 1.63 .44 | 30.08 | 28.60 | 1.48 ‘ 20| 85| .66| r.19
December . .. ! ................................ 29.553 Y 30.14 .56 .58 | .65 .26 .87 | 1.39. .83]30.38 g1 1.671
. |
Whole pcrimli' 29.299 | 30.09 ‘ 28.17 : 1.92 1 29.318 | 30.19 l 28.07 2.12 {29.373 30.26 \ 28.49 ; 1.77 ,1\ 29.43 | 30.38 , 28.35 | 2.03
I i
B T o T [ T T T T |
! | 1829, 1830. 1831. 1832. i
Date. | - — —— -— - - - - |
1 " Mecan. [ Max.  Min. ;Range.{ Mecan. ‘ Max. ' Min. Range. Mean. Max. Min. iRnngc. Mean. Max. | Min. |Range.,
CAnches, | Inckes. Inches. Inches.| Inches. | Inches. Inches. Inches. Inc/u's.‘/ nches. Inches. Inches. | Inches. Inches. Inches. Inches.
January . ... 29.29 2).73 28.36 1.37  20.455 | 29.96  28.97 .99 29.307 30.14 28.26 1.88 |29.743 30.22 ‘ 29.03 | 1.19 ‘
"February .| .20 .69 .55 11y .592  30.38 | .87 1.51 .107 .05 .27 1.78 | .697 .25 07| 1.8
March . ...... ' .08 .98 .5t 1.47 .639 ‘ gzt 93 ' 119 .309 .00 s, 1.83 .778 x| .28 .83 f
April ... .55 30.24 44 1.8 .360 .20 .75 1.45 .581 .03 .66 | 1.37 =533 29.97 ' 28.98 -99 .
May ....:.‘.." .43 N3 .80 1.31 ! .505 | o1 | .92 1.09 ‘ -559 29.90 .90 ' 1.00 500 ! .85 29.04 81
June. ... .ss | 29.89 29 os .84 ' 542 2).86 .87 .99 .64z 30.10 | 29.13 .97 | .64 .89 | .23| .66 1
‘July ......... 1 .578 .78 19 .59 .653 | 30.03 | 29.04 .99 | 57! o4 130 .91 .685 | 30.05 ' .05 | 1.00 '
’.-\ugust ...... -5t9 | 30.22 09 113 .457  29.87 | 28.95 .92 .493  29.93 ‘ .02 -9t | .611 . 29.95 l .00 .95 !
| September. .. 61 29.79 28.50  1.29 | .402  30.15 .54 1.61 176 30.06 z8.95 | I .538 .89 . 28.g0 .99
‘()ctober ..... 1 .521 | 30.05 .87 1.18 .518 | .05 \ .04 1.1t .586 | o4 259  I.45 536 1 30.01 45 | 1.56 !
November.,.' .669 .3t .57 1.74 \ .076 l 29 93 .05 1.88 .542 29.91 [ | 1.70 .214  29.82 46| 1.56
December H .709 .23 .88 l 1.35 328 | .92 ‘ .47 1.45 “‘28-892 55 11 144 | 428 30.32 ‘ .64 | 1.68 |
|Whole period|| 29.438 ‘ 30.31  28.36 1.95 l‘ 2).460 ’ 30.38 ‘l 28.05 ‘ 2.33 l29-397 { Jo.14 28.11 | 2.03 |29.572 ' 30.32 ] 28.45 ! l-37l
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ATMOSPHERIC PRESSURE—Continued.

. 1833. 1834. Whole period. Corrccted figures.
Date. —_— - - . . - -
' Mcan.' Max. Min. Range.| Mean. Max. | Min. {Range. .\iean.I Max. | Min. Range | Mean. Max Min.
[ — e -, —_ - R . — -
| ’ Inches. Inches. Inches. Inches. Inches. Inches.|Inches. [ Inches. | Inches. Inches. Imches. Inckes. |
January ..... | 29.030  29.59 28.40 1.19 | 29.579 30.26 [ 28.go 1.36 [ 29.317  30.26 28.26 | 2.00! 29.610 30.494 | 28.494
, February .. I' .246  30.08 .67 1.41 .599 .39 .49 1.90 .341 .39 .27 ' 2.121  .567 624 .504
March . .06 .50 1.56 .860 .26 | 29.17 1.09 .416 .26 .15 2.11 .618 494 .38
.60 1.51 499 | 29.99 | 28.79 1.20 .429 .24 .44 1.80 .657 474 .67
29.17 .63 .713 30.00 | 29.44 .56 .464 .1 .Bol 1.31 | 084 ' .344 | 29.03
................ *.528 *29.99 *.07 *.92 .520 .10 .87 | 123y 2732 .34 .10
29.16 B T EETrR .585 .05 .98 I 1.07, .782 284 .21
‘ 3 89 il [ PUTTR e .537 22 .75 1 1.47 .789 .454 | 28.98
September. .. .259 29.82 28 49 1.33 |oerivinn cenininn R EE T .307 .15 41 .74 634 . 384 .67
October ..... o019 .65 .5t b 37 Y .319 .03 s 190 | .547 .284 .38
November... .388 .63, .65 - S ) .287 .31 .05 ' 2.26 ] 534 . 544 .28
December ...| .30z 30.22 .07 2.15 E ............................... .475 .38 071 2.3t 636 614 .30
! . ! !
. i I |
Whole perlod[ 29.368 | 30.22 28.07 2.15 ‘ 29.629 ‘ 30.39 | 28.49 1.90 | 29.415 30.39 | 28.05 2.34 l 29.650 | 30.624 : 28.284
_— - _— [P — I —
* 15 of June.
TasLE II.
ATMOSPHERIC PRESSURE,
Barometrical observations reduced to 32° F.
- S - ‘ ——— = -
Month. h 7a. m.|z2p.m. gp.m ' Mean. | Max. ‘ Min. |Range.
- J— ' RN S S I .
June, 1872 29 973, 29.977 + 29.990 | 29.980  30.46  29.35 1.11
1
' July, 1872 I. 29.898 1.01
|

29.893 l 29.894 ; 29.895 3032 | 29.31

METEOROLOGICAL OBSERVATIONS TAKEN ON BOARD THE U. & C. 8. SCHOONERS HUMBOLDT AND
YUKON, WIHILE LYING IN ILIULIUK HARBOR, UNALASHKA.

! May 20-31, 1873.

TasLE III.

ATMOSPHERIC PRESSURE.

1873.

?June 1-16, 1872, June 1-11, 1873.

September® ... ... ... A
October, 1871 ......... vieiiiiiaL 20.433 ! 30.06 ; 28.63 143
November......coovvveivievinnennnnn. 29.913 | 30.70 | 28.66 2.04
December .........oooovveiiiiinian .. 29.640 | 39| 28.49| 1.90
U O S - N
Year .. ... civniiiiiiiiii i e ’ ........ ‘ ........ | ERRERES ‘
!

8 July 23-19, 1874.

‘t_\_A

‘A

Max. | Min. Range.

1871-"72.
Date. - =
| Mcan. i Max. { Min. | Range. Mean.'
)anuary, 1872 29.382 ! 30.10 | 28.73 1.37
February................. ...l 29. 465 i 30.06 | 28.90 1.16
Marchr-23 ...... .. ... .ol 29.343 I 29.94 | 28.6o 1.34
April23-30. ... i 29.716  29.90 | 29.40 0.50 ..iienr iiiianns
May! oo 29.637 , 30.06 | 28.95 1.11 30.210 ,
June? ... 29.890 | 30.34 ! 29.46 0.88  30.025
i

ugust 25-31, 1874.

1874.

Mean. | Max. Min.

29.921
29.785

[ o

$Sept. 1-35, 1873. Sept. 1-29, 1874.
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TABLE 1V.
TEMPERATURE OBSERVATIONS.

1827. | 1828. 1830.
Month. i : , P 5
i 08 F | .| 4le | B
= < z o 2 = = )
° ° o ° o ° ° °
40.3 20.4 23.8 | 19.8 21.3 39.9 2.7 37.2
3.8 26.1 33.0 26.1 28.4 44-4 | —o0.6 45.0
| 31.8 17.1 24.8 17.9 19.9 45-5 | +o.5 45.0
36.7 36.9| 40.8 348 37.5| s0.7| 99.7| =21.0!
41.2 39.5 42.5 ' 37.2 40.0 55.6 32.7 22.9
46.8 | 45.7 | 46.3  42.3 | 44.8| 6.7 403 | 6.4

|s0.9 49.5153.8 47.5 s0.3 65-7|43'2 22.5 50.4 | 53.3  47.0 | 50.4 | 71.4| 42.1| 39:3
56.7 l47.6 51.7 46.4 48.6 | 64.6 38.3126.3 53. 56.9 . 50.3 53.7 77.0 43.6 33.1

45-9 1' 45.3 | 48.5 43.3 47.3 | 56.7 1 30.9 125.8  42.5| 4s.1i 42.3| 43.3| so.0| 2B.6| ar.4

38.5 | 37.5 40.5  37.0 | 38.3 | 54.5 | 26.8 | 27.7 35.9 38.3 36.0 36.7 46.6 24.6 22.0 :
' 31.8  33.2,36.5 32.8 34.2 54.5 18.5 | 36.0 28.7 31.9 28.6 29.7 43.9 14.7 29.2 |
| December ............ 1' 35.4 | 25.0 i 28.9 31.5 27.8 29.4 | 46.6 l 14.0 | 32.6 24.8 27.1 | 23.7 25.2 42.1 79 34.3
! ! |
Whole period. .. ' 65.7 ! 14.0 | 51.7 | 35.5 ’ 38.7 ‘ 33.8  35.9 ‘ 77.0\ —o0.6 77.6 ‘
i I : BN U U
7
1831. ’i 1832,
Month. . | o : . o
Al L g s | EBpE g s
< 3 a < = 0 =2 1 < z a < = =
e R - . | N ’
° ° o ° o ! ° ° l‘ ° ° ° o ° ° °
Japuary................ 28.2 30.4 28,1 28.9 ' 41.0 9.5 3.5 | 25.2 30.3 24.3 20,1 41.0 7.2 33.8
February .. ........... 26.8 29.4 26.¢ 27.4 47.7 = 10.6 37.1 | 34.0 36.9 332 34.8' 48,9 25.2 | 23.7
March................ 26.8 30.9 24.5 27.4 1 42.6 7.2 35.4 33.9 37.8 52.3 1 34.7 63.5 18.5 45.0

38.2 29.8 33.2 46.2. 16.2 3o.0| 36.3 39.3 344 36.7 « 43.7 25.9 ' 218
41.0 35.6 37.9 ., 52.2 az.s 24.7 45.3 45.5 38.6 42.6 61.2 32.7 28.5 °
8.1 420 450 57.9 342] 237 A 50-4 | 45:4  47.6  66.9| 42.1| 24.8 '
48.2| 43.8 46,2 64.6  39.4| 252 St.4| 54.5| 49.0  SI.7  j0.2 | 43.2 27.0
51.3| 444 475 612 403 | 20,9l 53.6| 84| 525 548 77.0| 421! 349
43.1 37-9 40.3 l 52.2 | 32.0 20.2 40.1 45-5 40.1 41.9 59.0 25.9 = 33.%
38.7| 34.4 36,0 455 23.0| 22.5 34.1| 37.6| 3531 35.6 48.9| 241 24.8
3¢4.6| 3.8 328 339 19.6) 20.3 ' 335 | 3520 337 34er 477 | a6y 21,3
32.8 29.3 30.2 0 39.9 | 12.9 27.0 I 29.3 31.3 30.1 30.2 45.5 18.5 7.0

| | | e et
|

57-4 8.5 4!.9‘ 374 39.3' 77-01 7.2

1833. ' 1834. . Whole period.

Month. ‘— T T g T R s
0§ 2 . :"E!goaz§z_-!;.g§‘2|§5|_. ilg| &
; Z‘c-‘c22;;§<z=.‘<15121x|<zn-'i<22 K
- -7 ' T - | [ — — -
o o o o o -] ' o o o o | o o o ' 3 N ° ° N o o l o o
| 33.2 l 29.6 3.8 l 40.3 ' 18.5 21.8 | 29.6 32.3 30.1|30.839.4 16.2 23.2= 26.7 30.0 26.3; 3.8 41.0 | 2.7 38.3
358 1322 33.5 42.1 18.5 23.6 ‘

31.8 36.6 30.8 33-1145-5 20.7 24.8 203 '34.4!29.7 31.5 | 48.9 |--0.6 | 49.5
36.9 28.9 | 32.0 58.319.6 38.7 ' 29.7 36.4 38.4|31.5'48.4 151 33.3] 27.2 33.3 26,3'27.5 63.5 ‘4—0.5 63,05
1
\
1

393 | 34.4 | 36.8 1 47.7  18.5 29.2 34.2 38.3 33.5.35.3 53.4 26.4 27.0 (35.1139.2]33.4 35.9|53.4 ! 16.2 | 37.2

|
' 432 40.6 43.0 61.2 36.5 24.7 40.6 49.3 39.0 43.0‘58.3 313 270 408 44.7 33.1'41.3 61.2 :7.5'33.7}
34.2 | 32.7

48.2 43.2 46.2 66.9 | 432 23.7 ..eivientinii]iianilin e e l‘ 47.5 48.2|43.2! 46.2 | 66.9 !
57.5 | 51.1 | 53.4 { 76.3 " 4.8 31.5 504 53.5|47-8 s50.576.3 , 39.4 | 36.9 !
53.8 47.0 s50.2 736 38.1 35.5 -, 50.3 | S4-4 481" 51.9 | 77.0 ' 38.1 38.9

September .. .| 43.3 1 47.9 43.4 ; 44.9 S4.5|32.0 225 43.2 46.0 414 ! 43-9 ' 59.0 | 25.9 | 33.1

October. ...... 34.7 1 39-2 ' 34.3 (361 489 lzo.1 3B.8 ... .. iiiieeiie i 135.5 38.9|35.4 36.7 54-9’ 20.1 | 34.8
November....|| 26.3 ' 31.4 26.3 28.0 37.2| 6.1 3.t ' ... ... l 30.7 33.9|30.6 32.4|54.5| 6.1 48.4
December .. 26.7 - 290 26.1 27.3 38.7 | 5.0 33.7 ' 27.9 30.3 27-44 29.0 | 46.6 : 5.0 | 41.6

i I ' i | o o o ' ' R

i i “ ‘ l | ' ’ l l li i ‘ |

’ Whole period .|| 37.7 41.4 | 36.1 | 38.5 | 76.3 5.0 71.3 34.2 | 37.7 325 34.8 58.3 i 15.1 | 43.2 | 37.0| 40,5 35.6 | 38.1 l 77.0| -0.6 ' 77.6

e _ . I o L PR W R '

Note.—The leaning figures have been changed from the originals. * See original for explanation of this apparent discrepancy.

lice
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TasLE V.

TEMPERATURLE OBSERVATIONS.

1866-1867. 1873. ;
Month. -
8a.m. ‘ Noon. 8p.m. Mean. Max. Min. Range.' 8a.m. Noon. 8p.m. Mean. Max. Min. Range.
. o ° o o ) o o o o o ° -] o o
January, 1867 .......... 30.6 | 344 ! 30.6 31.9 41 19 22 ! 26.7 29.5 26.2 27.4 45 13 32
February, 1867 ....... ‘ 31.4 | 365 31.0 ' 33.0 52 13 39 | 32.0 35.8 31.0 32.9 47 ' 14 33
March, 1867* .......... 35.6 41.3 33.5 36.8 19 21 28 23.6 30.2 23 4 25.7 52 1 4t
April.................. L S ' 321 39.2  31.6  34.3 54 19 35
Mayt...ooooiiiiiiinn e L R DOT $34.0 41 3 34.5 36.6 49 28 21
I November, 1866........ " 34.2 ! 39.3 35.0 36.2 44 26 B e e e e e e
| December, 1866........ | 32.1 I 35.9 33.7 33.9 44 20 24 e e e e et e
Whole period.......... | 32.8 37.5 32.8 34.4 ' 52 13 1 39 ' 29.3 | 34.8 28.9 ! 31.0 54 1 43
1 | 1 ! «

* Thirty days only of March, 1867 ; March 31 is wanting. + Twenty-two days only. $6a.m.
TaBLE VI.

TEMPERATURE OBSERVATIONS.

1
Moath. 7a. m 'I 2 p.m. +9 p. m. | Mean. ;| Max. l Min. Range.
i _ - -
° ° ° l ° ° ° °
June, 187z, ..ot © 46,1 | 49.5 | 44.8 | 46.8 61 37 ' 24
July, 1872 . 45.4 ‘ 51.2 47.6 | 49.1 71 42 29

METEOROLOGICAL OBSERVATIONS TAKEN ON BOARD THE U. 8. C. 8. SCHOONERS HUMBOLDT AND
YUKON WHILE LYING IN ILIULIUK HARBOR, UNALASHKA.

TABLE VII,
TEMPERATURE OBSERVATIONS.

1871-"72. | 1873. 1874. I
Month. e - - T - - -
Mean. | Max. , Min. |Range.| Mean.: Max. | Min. |Range. Mean. | Max. Min. \Rnnge‘
! o o | o ( o , o o ) o
January, 1872 ......... 29.0 45 13 1 32 27.4 45 13 32
February, 1872........ 29.2 48 13.5 34.5 ! 33.0 47 14 33
March, 1873'...... .. 33-4 59 20 39 “ 25.8 52 1 41
April, 18723 .. ... ... 40.7 49 32 17 i 34.3 54 19 35
May, 1872 .... ...... 40.6 { 6o 32 28 i 38.8 57 28 29
June, 1872%... 47.2 62 ! 38 24 l 48.7 71 39 32
Julyd oo e U O
Augusts ... oo O P!
September, 1871%. . .| 49.3 s1? | 46? 52 1 so.1 58 42 16
October, 1871 ......... 42.5 65 | 30 35 : ..............................................................
November, 1871 ...... 38.0 54 | 22 | 32 e e e L ‘ ................ : ........
December, 1871....... 33.5 44 19 | 25 U
. 1 .
= : = ; | i v
Year . ..oovvveinnnnnns)iennenns ‘ ........ ‘ ................ Heeseeee e [ | ............... e
o ~ I _ v N [ | B

! March 1-23, 1872. 3 June 1-16, 1872 ; June 1-11, 1873. 8 August 25-31, 1874.

2 April 23-30, 1872. 4 July 13-19, 1874. 6 Sept. 24-30, 1871 ; Sept. 1-25,1873; Sept. 1-29, 1874.
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TaBLE VIII.

TEMPERATURES OF SEA-WATER.

Surface. At five fathoms.
Month and vear. —_— - - -
Days. Temp. [ Days.* | Temp. '
i< o
January, 1872.. .............. 1-31 35.3 1-15 +  38.80
February, 1872 ............... 1-29 35.3 6-25 35.85
March,1872...........coulL 123 34.6 10-15 36.33
Aprily 872, ...l 23-30 | 38.0 23-30 38.56
. \I-3t 40.84 )
May, 1872-"73...ov e : - .
ay, 1872-73 ! a3 0.5 ) 1-31 39.68
{ 1-16 .16
June, 1872-"73............ ... ot 0-1014 1-5 40.16
[t 43.9
JUlY, 18740 neeneeanane e 13-19 3 25 T [ PR
AURUSE, 1874 . oo eeeerrennn 25-31 5109 |eeieiiens il
i | [ 2430 47.7
{ September, 1871-"73-"74 ....... 1-25 46.5 Flooondeoiial, f
. | 1-20  49.95 |
October, 1871 ................. ! 1-31 431 | oieeeai... N
November, 1871 .............. 1-30 3403 e e
December, 1871.......... .... 1-31 34.1 25-31 , 39.5
Vear ..oooooieeeiiiin l ......... i wen [ | oo’
| .
* Could not be taken when the harbor froze over on t of the mov of the ice.
TasLe IX.

RAIN AND WIND OBSERVATIONS.

: B )
' Rain. Wind.

Month. T
Days. Amount. Pfevai'ling Mean vel. \lu veloc-
direction.  hourly. | ity hourly.
June,1872................ 14 | | I T U ‘ 8.33 23
July, 872 ........ ... 18 183 |eeeiiiiinn. 8.26 19

Note from Veniaminoff, Vol. I, p. 363: ** Of rarny days, . e., days upon which rain fell, although not for a long time, there are about 1 50
pet year, and the average amount that falls upon a rainy day is about o.15 inch.”
‘This would make the annual rainfall about 232.5 inches. Sce also Table XVIII, (1873).

TasLE X.

RELATIVE HUMIDITY.

[

Month. 7. m. "2 p-m..9p.m.. Mean. Max. Min.

i

June, 187z.1.............. 779 | 77.4 | 8.3 76.5 | 92 43 49
July, 8,2 ccviiiinin. .. 8:1.8 i 79.5 , 8z.4 ; 81.3 93 63
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TABLE XI.
DIRECTION OF WINDS.

1825-1834, O/d style.

! Month, N. NE. E. SE. S. SW. w. Nw, Calm.
18.99 3.48 8.23 11.71 13.92 4-59 7-75 9.49 21.84

9.63 3.32 13.46 10.96 12.29 7.48 7.97 10.30 24.58

. 12.65 2.50 7-50 12.97 13.13 10.31 12.97 15.31 12.66

8.37 5.05 9.95 12.80 12.80 13.75 12.48 10.58 14.22

6.17 6.48 12,04 11.73 10.49 9.72 13.43 12.50 17.44

5.7 6.38 9.40 14.09 14.93 12.92 6.88 7-89 21.81

3.54 3.88 2.87 12.14 15.85 21.92 12.31 3.7t 23.78

5.84 2.52 2.36 11.67 11.99 13.41 15.93 8.52 27.76

10.60 3.01 3.96 9.18 8.70 12.97 18.04 9.97 23.57

' October... L 7.98 2.00 4.45 8.28 8.42 14.42 14.11 16. 41 23.93
. November .. ceees ; 10.73 2.84 5.84 8.99 8.99 10.88 19.24 11.51 20.98
December ...... . 21.09 = 4.40 7.13 5.92 7-59 7.8 8.35 17.30 20.33

= — | .
" 8pring ....iieiiiiiiann.. 9.06 ! 4.68 9.83 12.50 | 1214 11.26 12.96 ! 12.80 14.77
» Summer ................ 5.03 | 4.26 4.88 12.63  14.26 16.08 1r.71 ! 6.71 24.45
Autumn ................ | 9.77 [ 2.62 4:75 8.82 8.70 12.76 17.13 12.63 22.83
Winter ............. ‘ 16.57 l 3.73 9.61 9.53 11.27 6.65 8.02 12.36 22.25
10.19 3.8t 7.25 10.83 I 11.53 11.64 12.50 11.22 21.03
I . _ _
TaBLE XIIL
DIRECTION OF WINDS.

Month. N. NE. E. SE. S. SW. w. NwW. Calm.

41.94 12.90 6.45 0.00 16.13 6.45 3.23 6.45 ‘ 6.45

3.57 3.57 0.00 10.71 17.86 21.43 3.57 27.43 17.86

6.67 6.67 10.00 30.00 10.00 10.00 3.33 333 20.00

i
November, 1866 .. ... 31.04 13.79 10.34 3.45 3.45 6.90 13.79 13.79 3.45
December, 1866......... 16.00 20.00 16.00 0.00 24.00 12.00 8.00 0.00 4.00
Wiater ............. cee |, @050 12.16 7.48 3.57 19.33 l 13.29 ! 493 9.29 9.44
Whole period...... i 20.28 11.19 ' 8.39 9 09 13.99 i 1,19 ! 6.29 9.09 | 10.49
TasLE XIII,
DIRECTION OF WINDS.
— - S, e [ ‘ - e e
Month. N. NE. E. SE. | S. sw. | w, NW. Calm.
i ; :

January, 1873........... 32.26 32.26 6.45 0.00 9.68 0.00 9.68 3.22 i 6.45
February, 1873.......... 3.57 3.57 14.29 7.14 17.86 17.86 25.00 7.14 3.57
March, 1873.......... 22.58 3.23 0.00 0.00 9.67 0.00 16.13 29.03 | 19.36
April, 1873 . 20.00 10.00 6.67 3.33 10.00 16.67 16.67 13.33 3.33
May 1-22,1873 .......... i 22.73 4.55 13.63 0.00 0.00 0.00 22.73 22.73 13.63
Spring ......... . 21.77 5.93 6.77 1.11 6.56 5.56 18.51 a1.70 12.11
Whole period........... | 20.42 11.27 7.75 2.11 9.86 7.04 17.61 14.79 9.15
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TasLE X1V,

FORCE OF WINDS.

1825-1834, Old style.

'—‘ ****** —_— _ *I _ = - o - —
| Month Light. Mod. Fresh. Strong. | Very strong.
— = ! L —
January . ...l 48.66 ’ 28.25 12.16 8.45 2.48
February.................. 50.67 | 25.45 14.06 8.03 1.79
March.........ooovuennnn. 45.95 30.09 14.41 8.29 1.26
1 April .. Lo el \ 45.45 30.36 17.27 6.00 0.9t
May..ooooviiiiniininenn . ‘ 49.82 34-35 12.09 3.84 0.00
June...... e teeeenaea, 66.67 22.63 8.68 1.82 0.20 .
July ..., e 62.14 23.16 11.80 2.90 0.00
| August ... .....ceieeeo... 56.63 30.98 10.26 1.92 o.21
i September................ 43.83 27.87 18.08 9-79 .43
: October ... .......ccununn. . 43.45 28.90 16.43 9.56 1.66
November................. | 48.35 23.76 15.91 11.15 0.83
December ................. 42.89 22.92 16.20 | 14.43 3.56
R _ L _i _
| |
! Year ......... e ‘ 50.20 I 27.52 13.98 7.19 1.1
1 UL I e N
TaBLE XV.
FORCE OF WINDS.
JR e - o o — .
Month. i Light. Mod. Fresh. Strong.
| !
|
JANUATY, 1867 .....cuie it 6.90 37.93 41.38 13.79
i February,1867.................. " 0.00 ( 30.43 60.87 8.70
March, 1867.........ccoiiit ciiiiiiiil 12.50 25.00 50.00 12.50 |
November,1866........... coovunivnnenns 17.86 42.86 25.00 14.28 *
' December, 1866 ........... .... ......... l 20.83 | 33.33 20.84 25.00
i - -
Whole period..........ooovvivinnennns .. | 11.72 34.38 | 39.06 14.84
TaBLE XVI.
FORCE OF WINDS.
Month. Light. Mod. Strong. 1 Very strong. . Gale.
January, 1873 ....... ...... 13.79 17.24 41.38 ‘ 24.14 | 3.45
February, 1873........ .... 3.71 22.22 40.74 33.33 o.00
March, 1873................ 4.00 44.00 24.00 20.00 | 8.00
April, 1873 c.oooviii il 20.69 17.24 51.72 ‘ 10.35 0.00
May 1-22,1873....ccivnnnnn ! 31.58 15.79 52.63 | ©0.00 | o oo
I |
‘Whole period..... cevieeaa. 13.95 23.26 41.86 18.60 | 2.33
]
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TasLE XVII.
WEATHER OBSERVATIONS.
1825-1834, Old style.

' - " h : T - - '
Cloudless days. Clear with clouds. ‘ Changeable. I Cloudy.
Month. | ) — |
All, [ Max.| Min. | Mean.!| All. 'Max. Min. Mean.' All. Max.| Min. Me-n.' All. Max. Min. IMean'
_ - . - — 1 oo o
January .... 1 ! 6 o 2 32 10 2 5 111 18 10 16 | 55 13 5 | 8
February . 9 5 o 1 33 10 H 3 86 18 io7 12 . 69 15 4 . 10
March ... 3 1 o 'y 26 5 3 . nz a8 16 | 76 19 7 o
April . 4 3 o 3} 26 8 1 4 o4 18 6 15 . 76 19 (A 1 i
. May 2 1 [ 3 29 s 3 4 105 18 \ 8 15 | 81 13 '8 12
June............ 6 3 o 1 24 6 1 3 95 17 . 10 14 8s 15 | 9 12
PJuly o e e voo| 22 7 2 3 u8 m 7 17 77 19 7 11
} August.... .. 5 3 o 1 29 6 T 4 106 19 6 15 77 19 ' 7 133
! September.... 2 1 o 3 28 7 2 4 107 I 16 6 15 73 13 '3 10
October ........... 2 1 o 3 21 6 1 3 | ns, 2t 12z 1 16 91 17 8 13
| November.......... 3 1 o 4 29 6 1 4 88 18 s | ora 9o 21 8 13
December .................... 6 3 o 1 13 6 o 2 116 18 13 | 17 82 16 9 12
, Whole period...... .... ....... 53 12 : 3 I 8 | 312 54 33 l 45 1263+ 187 150 180 ' 932 | 172 | 120 | 133
! . ~ _ ' ~ i ' -
\ ) T - T T o T
! Rainy. Snowy. Foggy. Thunder-storms.
' Month. . e i S | - e T — —_—
! Ir All \Mu.i Min. Mea.n.l All. Max. Mio. [Mean. All lMu.I Min, | Mean.; All. Max. .\Iin.'Mun.
¢ Jaouary ......ooiiiiieiiiiel 58| 10 41 8 118§ 22 9 17 l 15 9 o 2 o o o °
| February....................... 51| 14 ! 7 | 94 23 H 13 ‘ 29 9 1! 4 ° o o o
March.......... cooovvvnniinnnn s1| 15 3 7 134, 28 1 19 ¢ 10§ 3 o 1 2 2 o ! 3
April ... | orf 18 ' s 13 96| 19 7 13 16 5 o ‘ 2 a 1 ° P
SO May : 106 | 18 | 12 15 3t 8 1 4 . 49 18 1 7 [ 1 o }
June.. ...l 83| 16 i 10 12 4 2 o 4 76 16 l 7 ' o o o! o
q N "
! July cooo | 751 17 + 7 11 o o o o ' 75 | 13 | L9 1 11 1 1 o ‘ }
August ...l 3| 19 |, 14 16 2! 1 o i 62 1 13 6 , 9 ! a l 2 o &
j |
September ................. .... 43| 24 | 17 20 39 12 1 5 33 ‘ 1n s 3 1 o, 3
October....................... . 3! 20 ' 13 17 . 9o " 2 3 13 8,3 2 2 5 2 1 1
November......... ............ 8¢ 15 , 2 12 126 24 1 18 9 i 3| o 1 1 1 o }
December ................. .... 47 12 ‘ 1 6 | 132 22 16 19t 6 ' 4 i o § o o o, o
| . .
. | - X e
Whole period. ...... e 1015 ‘ 160 I 120 | 147 l’ 866 150 92 124 398 ' 71| 457 17 I 6 o 2
! R o | .
The foregoing table contains the results of six years and eleven months of weather observations, viz, 1,82s.
TasLe XVIIIL
WEATHER OBSERVATIONS,
! 1866-1867. 1873.
Date- ) H;l—f- A ! Half Inches | Inch
. | . nches | Inches
:i Clear. clear. Cloudy. Rnny.‘Snowy.! Clear. clear, Cloudy. Rainy. {Snowy. of rain. lofsnow.
' f ! '
| January....... ........ 2 12 17 s . 18 o o 3t 1 17 66
February*............. ; 2 6 14 . 1 | 10 o 5 23 6 20 3.5 12
Marcht........ ... 4 23 13 ; i o 3 28 o 24 o 4
April ..o ] e [ o 4 26 1 13 o 6
Mayd . .ooooeiiie s [ ' ° 2 20 o 7 ° o
November........... 10 18 9 5 22 TS P
December ............. o 6 a5 16 16 | e ' .......... ceeeen
il
Whole period.......... 10 37 i 97 4“ \ 72 o l 14 | 128 8 81 , 3.5 ‘ 126

* Februury 8-13, inclusive, 1867, is blank in the weather record.

$ The observations of 1873 end May 23,

+ 30 days only : March 3z is wanting.
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TaBLE XIX.
EARTHQUAKE RECORD.
18251834, O/d style.

Shocks of earthquake.

Month. | -——— ————— e —
All Max Min Mean,

2 o 1

1 o )

2 o 3

2 o 4

1 o l }
1 ° 4 )

H ° }

4 o ‘ 4

1 o 3

3 o l 1

1 o | 4

° o | °

=
{ 7 | 2 ‘ 5

ST. PAUL ISLAND, PRIBILOFF ISLANDS, ALASKA TERRITORY.
Lat. 57¢ 07’ 19/ N. Long. 170° 17’ 52"/ W. of Gr.

Height of station above the level of the sea, 1869-1871, 40 feet, and 1872-1876, 574 feet. All the
observations were taken in the government buildings in the village of St. Paul, on the south side
of the island, those of 1870-’71 being takeu at the governm¢nt building near the crest of the hill,
while the Signal-Service observations were taken in a small house somewhat lower down the hill
and nearer the beach. The statement is made in the Signal-Office Reports of 187374, p. 488, that
the elevation is unknown; the statement that the elevation is 573 feet is based upon an official letter
from the Signal .flice.

Sources of information: For 1869-'70, MS. Met. Reg. U. 8. A.; for 187071, Coast Survey Re-
ports, 1871; for 187276, Signal-Office Reports.

BAROMETRICAL OBSERVATIONS,

TABLE [.—Barometer. Period covered by this table is five years and five months, November,
1869, to August, 1876. The observations of 1869 and 1870 are from the Army records, and the
thermometer attached to the barometer was not read. No correction for instrumental error has
been made so far as known. They are in this table, therefore, not reduced to the freezing point, or
to the sea-level. The observations of 1870-’71 made by Captain Bryant, the government agent at
St. Paul, were taken with a standard instrument and reduced to 32° F., but not to sea-level. The
observations from September, 1872, to the close are due to the Signal Service, and are therefore
made with standard instruments and reduced to 32° F. None of the Signal-Service observations at
this station are reduced to sea-level ercept those from Aungust 31, 1875, to August 31, 1876, inclu-
sive. The observing hours for all the observations in this table are 7 a. m., 2 and 9 p. m., and the
means accordingly } (7,4 2,4+ 9p).

‘To summarize, therefore, we have in Table I—

1869-1870: uncorrected for temperature or sea-level.

1870-1871: standard barometer at 32° F., but not reduced to sea-level (arg. 40).

1872-August 30, 1875, inclusive: standard barometer at 32° F., and not reduced to sea-
level (arg. 57%).

August 31, 1875-September, 1876: the same, except that they are reduced to sea-level
(arg. 573).



88 LOCAL TABLES.

In deducing the results in the synoptical table of mean atmospheric pressure, the observations
of November and December, 1869, are rejected, there being evidently a gross error in them. The
observations of 1870 are reduced to the freezing point, upon the assumption that the barometer
had the mean temperature of the air. They are further reduced to the sea-level with the argument
40 feet, the correction for this purpose being +0.046 inches. The observations of 1870-'71 are
reduced to the sea-level by the use of the same correction.

THERMOMETRICAL OBSERVATIONS,

TABLE IL—Mean temperature of the air: Period covered by this table, sources of information
for the different parts, hours of observation, &c., are the same as in Table I. The means for the
hours 7, 2, and 9 are not accessible in published form. The max. and min. from the beginning up
to July, 1871, are presumably the observed maxima and minima, and are after that due to a max.
and min. thermometer.

TABLE III.—Temperature of surface sea-water: From MS. supplied by the Signal Office.
Period one year and eleven months, 1874-1876. From the beginning up to April 3, 1875, the means
are from the formula § (7,4 2, +9,), and thereafter but one observation per day.

PRECIPITATION.

TABLE 1V.—Rainy and snowy days and amount of rain and snow fall. Period, observing hours,
sources of information, &e., as in preceding tables. From September, 1872, forward, a rain or snow
fall of 0.01 inch is counted as a rainy or snowy day.

CLOUD OBSERVATIONS.

TABLE V.—Cloudiness. From same sources as the preceding. Period covered by the table |
four years and five months. Results expressed in percentages. The observations of 1869 and
1870 are stated to have been made in tenths, but this seems very doubtful. The uncertainty in
the unit of measurement renders them of little value. The observations of 1370-'71 were made in
eighths, 0 equaling a clear sky and 8 a sky wholly covered by clouds. They are here converted
to percentages. The Signal-Service observations were recorded in tenths, and are here expressed
in percentages.

HYGROMETRICAL OBSERVATIONS.

TABLE VI.—Relative humidity. From Signal-Office Reports. Deriod, three years and ten
months. Expressed in percentages of saturation.

WINDS.

TABLE VIL—Direction of wind. From Met. Register and Bryant. Period, 17 months. Each
of the months except July embodies the results of two months’ observations, 3 observations per
day. Whether true or magnetic directions are used is not stated. Whole number of observations,
1,545, here expressed in percentages. The column of calms is doubtless too small, none being
recorded in the Army Register.

TABLE VIIL.—Direction of wind. From MS. Met. Reg. U. 8. A. Period, one year and nine
months; October, 1873, to June, 1875, inclusive, 3 observations per day, at 7 a. m., 2 and 9 p. m.
Directions are true and from which the wind blows. Results in percentages. Whole number of
observations, 1,914,

TABLE IX.—Force of wind. From Bryant. Period, 9 months, 3 observations per day. Results
in percentages. The force was estimated, and marked on a scale of, perhaps, 10, as indicated in
the blanks furnished by the Smithsonian Institution, in which—

0 = a calm. 6 = gale = 43 miles per hour.
1 = very light breeze = 2 miles per hour. = strong gale = 60 miles per hour.
2 = gentle breeze = 4 miles per hour. 8 = violent gale = 75 miles per hour.
3 = fresh breeze = 12 miles per hour. 9 = hurricane = 90 miles per hour.
4 = strong wind = 25 miles per hour. | 10 = most violent hurricane = 100 miles per hour.
5 = high wind = 35 miles per hour.

‘Whole number of observations, 819. -
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TABLE X.—Prevailing direction and velocity of wind. From Signal Office Reports. Period
about four years. Velocity of wind expressed in statute miles per hour.
netic directions are meant is not stated. .

In the Signal Office Report for 1873 a discussion of the meteorological features of this region
is given by C. P. Fish, the observer at this station.

‘Whether true or mag-

-

METEOROLOGICAL OBSERVATIONS AT ST. PAUL ISLAND, BERING SEA.

TABLE 1.

ATMOSPHERIC PRESSURE.

1870-"71. ’ 1871-"72. 1873.
Month. T .

Mean. | Max. | Min. |Range.;| Mean.| Max. | Min. Inge. Mcan.i Max. ‘ Min. | Range.
January.......... eesesecacasesstccannss ! 29.21 | 30.18 | 28.42 1.76 ‘ 20.349 | 30.4T | 28.28 2.13 | 29.953 ‘ 30.55 | 29.32 1.23 !
February......cocooiinininnn.n 29.30 | 30.20 | 28.36 1.84 | 29.369 | 30.03 28.60 1.43 || 29.507 | 30.40 | 28.26 2.14
. B . . . 28.90 1.04 || 29.768 \ 30.31 ‘ 29.05 1.26

28.73 1.3t || 29.769 | 30.32 | 29.00 1.32

28.63 1.43 || 29.827 | 30.23 | 29.44 0.79

. 29.17 1.02 || 29.814 ‘ 30.25 | 29.33 0.92

29.61 0.22 || 29.934 | 30.18 | 29.35 0.83

............... 29.894 30.22 | 28.89 1.33

28.87 1.59 l 29.588  30.15 | 28.94 1.21

28.51 1.53 |' 29.326 | 30.19 ' 28.30 1.89

28.62 1.61 | 29.492 | 30.24 | 28,62 1.62

28 o5 1.99 ‘ 29.442 | 30.35 | 28.61 1.74

................ H 29.693 ' 30.55 [ 28.26 2.29

1874. 187s. ll 1876 and 1869.
‘Month. - v
Mean. | Max. ‘ Min. |Range. Mean. | Max. | Min nge.‘! Mean. | Max. | Min. ‘Range.
) !

29.546 | 30.86 I 28.62 2.24 || 29.681 | 30.79 | 2B.15 2.64 ‘ 29.630 | 30.57 1 28.71 ©1.86

.|l 29.734 | 30.64 | 28.83 1.81 || 29.411 | 29.91 | 28.76 1.15 | 30.045 | 30.62 ! 29.39| 1.23

! 29,862 | 30.50 i 28.91 | 1.59 | 29.934 , 30.97 | 28.68 2.29 ~30.111 | 30.82 : 29.26 | 1.56

1 29.702 | 30.18 29.20 | 0.98 | 30.035 i 30.59 | 28.go | 1.69 | 29.856 | 30.31 29.04 | a7

29.735 | 30.24 | 28.68 1.56 || 29.749  30.27 | 29.05 1.22 | 29.641 | 30.16 I 28.99 ' 1.17

29.672 | 30.04 | 28.90 1.14 | 29.711 I 30.35 | 28.91 T.44 i 29.799 | 30.19  29.21 i 0.98

29.880 | 30.3t | 29.40 0.91 || 29.911 | 30.19 | 29.57 0.62 ( 29.799 30.2991 29.143  1.156)

29.917 | 30.25 | 29.37 0.88 || 29.789 ' 30.27 | 328.84 1.43 | 29.907 | 30.296 28.97oi 1.326

29.704 | 30.17 | 29.15 1.02 || 29 725 | 30.33 | 29.00 1.33 I ...............................

29.638 | 30.44 | 29.01 1.43 || 29.585 | 30.70 | 28.70 2.00 [l.oooifin i fevereans

! 29.548 | 30.60 | 28.73 1.87 l 30.18¢ 30.87 | 29.50 1.37  *28.63 | *29.64 | *28.22 1.42

I 29.374 | 30.35 | 28.41 | .04 | 2993t 30.3r 28.75 | - 1.56 i‘28.74 *29.74 i *28.12 i 1.62

Year.. .ociniiiiiinneniainnan, ' 29.693 ! 30.86 | 28.41 2.45 1 29.804 | 30.97 | 28.15 2.82 i‘ ................ i ........ ! ........

* Due to instrumental error? Observations of 1869.
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TABLE il.
TEMPERATURE OBSERVATIONS.

‘ 1869. 1870-1871. l 1871-1872.
Month. Bl el gld ]l g]a]alb
. £ d & a4 i £ g d|alalf|d|E
28 & S|= (== ~lsls = |=|E|
l ° ° ° l ° ° ° ° ° ° o [ o ! o ° ° ° °
January ... ..oooeeennn ool 29.6 1 32.0 29.9 | 30.5 | 40 '18 22 || 26.7 | 28.5 | 26.4 27.2 | 36| 8|24
, February | 23.7 26.8 "23.5 | 247|381 5 33| 18.5 | 20.7 | 16.8 | 18.7 | 34 |—6 | 40
March. 29.9 34.1 '28.3 ) 30.8 |43 ‘ 17 26| 8.9 [13.0| 8.3| 200|328 |—5]33
April -+ | 310 36.4 ! 30.5 | 32.6 | 49| 19 | 30 || 29.0 | 31.9 | 27.0 [ 29.3 | 43 [ 10| 33
May . | 37.4 | 42.4 | 35.1 | 38.3152 25|27 33.6 37.4|31.8)|34.3|5¢4]|24]|3
June. .. . . coon| 43 1 49.5 40.8 | 44.9 (63 35|28 | 39.9 ! 44.2 | 36.8 | 40.3 | 55| 32 | 23
July oo .. O | P L, 6237|325
August ............ b
. September............. [N PSR T (RN PRI PRI P IR s2| 3319
| October........... U A eeas 45| 22|33
? November...... veeesn| 34.3[35.8 341 31.1 | 33.5 | 31.8 o 22 ' 41 | 23|18
' December..... i 30.6 | 32.3 30.1 27.5 ll 27.4 ; 27.0 (27339 7|33 [eeei]enennnlineens 26.6 | 36| 4|32
i !
i N '
| _. ...... ] ...... | .......... e e T e e e e o
i 1874, i 187s. i 1876.
Month 3 . 4 3 . . 4 s . . & 3 . . [
| S lg ¢ 5 oilala 58 la05803 38/l
! - = = = | = = 2|2 | = = 2| =
| . o o o o o ‘ o o ° ° ° o o L]
 January .. ...... 34 29.9 37 8 29 34.9 42 19 23 31.4 39 23 16
| February ..........ccovenene 34 33.5 40 19 ar 35.3 44 21 23 16.5 36 8 4“
| March ........ 35 33.0 42 19 23 29.0 40 12 a8 23.0 41 3 38
April ...l 35 34.5 45 21 24 28.9 41 17 24 26.2 43 s 38
May...... N 41 39.0 | 52 25 27 34.2 47 a5 3 32.7 42 22 | 20
{ June.. .......... 47 4“.4 57 34 23 42.0 5t 34 17 38.7 53 30 23
July e 52 49.1 58 42 16 47.0 57 39 18 42.5 54 35 19
August ..... 55 50.8 62 44 18 479 55 43 12 43.2 13 38 13 !
| September ... .. .. 49 47.3 56 39 17 | 46.0 52 41 i . s
| October ... .... . 46 40.2 48 32 16 | 417 s 33 17
November 41 37.8 45 26 19 34.9 45 28 17 |l . .
December................... 40 33.3 40 22 18 || 26.2 39 15 [ 7NN | R PN PN FT
1
Year. .,...cooaanle . 55 ’ 39.4 | 62 8 54 ] 37.3 57 i 15 43 O [s4] | [3] | [s1]
TasLe III.
TEMPERATURE OF SURFACE SEA-WATER.
1874. I 187s. 1876.1
Month.
Mean. | Max. | Min. \nge] Mean. | Max. | Min. |Range.]| Mean.| Max. | Min. | Range.
! i
l o o o o o ° o o ° ° o o
JADURTY vt vteniierieinanaanaans LU FUSUUT ST ceeeeen| 38.4 4.0 | 36.0 s.o |l 33.5 | 35.0 | 3200 3.0
February............... e 1 PR N FR S P 37.7 39.0 35.0 4.0 32.0 33.0 3t.0 | 2.0
March ..... e F R | F N PO N T ! 342 | 38.0 | 33.0 6.0 30.9 33.0 | 29.0 ' 4.0
April oo cvviiiiiiiiiiiiiiiic e [P 33.7 | 36.0 | 33.0 3.0 3.0 | 32.0 | 29.0 3.0
MAY oviiininnnnnn ciinennns TP RN PPN PP [T 1 35.5 39.0 33.0 6.0 32.1 33.0 31.0 2.0
June.........olill P D | T Y P | 40.0 43.0 37.0 6.0 (...... O O TN
July i P 46.0 48.0 43.0 5.0 || 43.7 46.0 43.0 3.0 'i
August .......... Cereerereeeeiies 49.0 50.0 48.0 2.0 46.5 48.0 45.0 T | P O
" September............cciiiiiinia.. 48.1 | 49.0 | 45.0 4.0 475 48.0 | 46.0 F R | O Y P, ! .....
1 October......ovviiiiiinn eiiiiiin 43.-3 | 45.0 | 41.0 4.0 44.4 46.0 | 43.0 4.0
" November............cooovveininnn.. 42.1 | 44.0 | 40.0 4.0 40.0 , 42.0 | 38.0 4.0
December .............coiiiiiiiii 38.8 41.0 37.0 4.0 334 38.0 | 31.0 7.0
Year... ......oovnnt [N | 38.7% l 50* | 29* | 21.0% ” 39.6 | 48.0 | 31.0 l 17.0

- Fo_r cléven months, viz: January to May, 1876, and June to December, 1874.
+ From some unexplained cause these figures are evidently too low. The island was surrounded by ice during that period (January-May,

1876) and the observations were taken through a crevice near the shore. The real temperatures cannot have fallen below 31°.5 nor the average
below 32° F. if the conditions and instrument were normal,
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TABLE IV.
RAIN AND SNOW FALL.
---] : - ‘} T 7 T
. 1869. 1870. 1871. 1872.
| | f
Month. ' Days. |amountof D% |Amountof| Days. !Amouut of | Days. ‘Amount of
— -—!| minand; --— -} minand}— - — rain and : rain and
{ Rain. Snow,| SDOW. !‘ Rain. Snow.| Snow. Rain. Snow,. Snow. I Rain. Snow.’ Snow.
. | . I _'_'____l___y
January..... R e Meeeane [ Py L 7 ; 15 1.00 7 4 1.1 f...... l ...... ' ........
February........ «oooovviiiiiiiian, UL RPT I CEPRRPEPP 3, 16 1.02 r 6 2.40 |.ooiaidiiian ‘ ............
March........ cooeeiiiiiiiinnnnann, [FUUURTIPTN IR ‘ 6 1z 0.82 ? ’ ? 4.00 | ... ORISR
April Lol e F O P i 4 | 16 1.10 1 2 ! 0.c8 e, ‘ ..................
May ..iiiiiiiiiiiiiii i “ ..... 1 .............. 6 4 0.88 12 ‘ r | 0.98 ...... | l ............
June. ..ot e R 3, o© o.14 1m oo ‘ 1,03 ...... ’ .................
July cooiiiiiiiiiiiiat, e | ................. R R 10 ° 1.18 l ...... e e
August .....o..ounnnn rereneas . O (A P O
September............ccceiuenntn 3 O S P PSP RREPRRRS ‘ L s [ 2.89
October ........ e v e PN FO NN U ST ll ...... L ’ 3.08
November.......... s e, i 16 7 2.40 | 18 5 1.93 ffeee..- LN T 2.38
December ..........ccueeees weeeinn | 101 32 170 | 16 ' 6 2.30 ||...... Lo s RN ‘ ...... | 2.8
Year....... e etereetererntenaneas ‘ ............ ’ ............ ‘ 3)]i [73] l [9.19] “ ...... : ...... l ............ | ...... l ..... l [22.02)
' T i - T - T ] - T
| 1873. l 1874. I 1875. 1876. l
; ' | 1 -
Month. ’ Days. | Amountof © D&Y% |aAmountof  D2¥S | Amount of | Days. | Amount of
|——— | rain and rein and . —— rain and | - rain and |
]' Rlin.lSnow. snow. Rain. Snow.| Snow. Rain. Snow.| Snow. | Rain. Snow,| Snow.
|
. N - — -
January ............. [N ‘ ............ 0.96 l 23 | 24 3.23 |‘ 22 g 18 7.75 : 4, 24 4.54
February .................. ceannennns Ceefeeeeas 5.88 ' 23 l 20. 5.23 24 13 €27 | 7 16 1.04
....... 1.21 ! 20 26 2.97 I( 14 28 3.38 : 22 3.39
....... 1.77 | 20 | 3§ 0.84 } 7 | 25 2.79 1 i | 18 2.89 '
May...ooooiviiiiiiiniiian. 1 ......... o.6o \ 17 ‘ 15 0.58 1z 26 2.15 |' 16 3 3.73 l
June..... eeeenaes ereeeeeeeaa, el 15 9 oso ! 25 ' 2 2.91 ,‘ 26 4 5.38 | 11 3 1.56
July ...l Ceteeeriseneinaeana. i| 3s o 2.65 !l 27 3.81 ‘ 21 ) 4.75
August ............. F N 26 ) 3.61 .29 l 2.6z | 29 ) 5.73
September............. Ceveeenes | 27 2 2.64 ' 25 ‘ 2 j.or ' 26 o 3.86 |
October ....... eeebaseanaeerenaes ) 24 18 3.8 29 15 4.82 | 27 3 4.50
November......... eerereeeeee aes } 8 | 25 3.60 || 26 19 9.28 15 12 0.79 |
December .................. RN I 20 | 28 5.5 | 20 a1 6.59 s | 2 1.73 |.
e N B o A o - . —— -
Y Co b I : |
ear ..... e e rereeiaeaa L e 3t.g0 284 | 170 45.89 l 227 | 153 47.08 || [99] |[114] [25.05]
e . i L . e .

Note.—In the record from S-eptember. 1872, to the end of the senes, a rain or snow fall of o.or inch is counted as a rainy or snoﬁ-y day (?)._ ’

TaBLE V.
AMOUNT OF CILOUDINESS.
1869. ' 1870. ‘ 1871, ‘: 1873. i 1874. || 1875. ‘ 1876
- — : : il
Month. N A . [ ) . : : P . . .
° g1 é ) d| g &'&)dlg)d)d) &) 4 g]e|
d da | & " o < a @9 \ & & & | 8 l R U]
o~ a o - ~ o o b=l ~ o _o~ . A= = ~ =
Jaauary.................. F | IS Y 36.1 35.1 ' 36.1  35.7 : 68.5 | 71.7 | 55.6 | 65.4 ......|; 83.8 || 73.8 | 71.0
February..........ooovuuee JRPPON P I P 36.1 ’ 36.1 1 39.7 | 37.3 | 72.2 | 73.6 [ 62.0 | 69.4 !'...... 8o.5 || 77.5 | 54.3
March.......... S | AP P R PR ‘! 37.7  36.4 [ 37.7 37.3  48.4 | 46,0 39.7 [ 44.5 ...... 83.2 || 82.9 | 69.6
April ........... AU DA PR P P 38.3137.7 | 40.8 38.9( 78.4|81.6 | 65.9 | 75.2 I 83.6 || 71.0 | 77.5
May.......... ferieieeeaaa, P R P RN PO i 42.6 40.9 | 42.2 | 41.9 ' g6.0 91.9 | 91.1 | 93.0 ,1 ...... 76.x || 76.6 | 88.8
June...... ceeeesnsvasans [ | Y FPTI PN R ! 43.3 ‘ 45.7 | 46.3 45.1 1 90.0 | 8o.9 | 98.4 | 89.7 86.9 '...... 95.1 | 89.0
July ...... Cereereeiaeeas ORI | PR PO IO P ] ........ e . 96.7 | 86.2 | 95.6 92.9‘ 96.4 || 97.3 || 80.2 |......
August ........ciiiinnnne [ | P [ RS PR e o [T ‘ ...... [P A O S P '95.2 82.2 || 92.6 |......
September..... ebreeraaaeans P FOUOUR AU TR P [FUPT l .................. RETTOH PO P I 3 83.1 | 75.0 || 76.4 |......
October........... [P | PN PR S I PO N P e e : ................... 89.9 || 78.0 || 84.x |......
November........ . ceeeen 32.3 | 33.0 | 38.3 | 34.5 . 64.6 | 76.6 | 69.6 [ 70.2 |.evon e fieiiii]oenins ! 82.9 || 73.2 || 76.9 [......
December ......... ...ooeeeenn 132.3 31.9 | 35.5 | 33.2 (’ 71.7 | 83.5 ;62.9 72,7 e l' . 71.8 || 72.8 |......
. s | . I | N
Year. .evviiineeiaannanenenns “ ...... |‘_-“L__‘l_“1 . L SO o | I . “ 'l!
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TasLE VI.
RELATIVE HUMIDITY.
1872, 1873. 1874. 187s. 18765,
Month. 3 . . e . . 3 . a . .
i d || &8 i | g | 8 d | &1 8 g |
= b3 = = = = b4 = 2 2| =
January.............. 85.7 100.0|53.0! 86.9| 100.0{68.0| 84.1| 100.0 68.0' .1 | 100, | 62.
February ............ 86.2 100.0 | 49.0 | 87.4 | 100.0 | 68.0 | 87.5 | 100.0 | 68.0 || 80.8 | 300. | s7.
March. .............. 81.8 100.0 [ 46.0 | 84.0 | 100.0 | 68.0 | 77.7 | 100.0 | s0.0 | 83.9 | 100. | 62.
April ... Ll 84.3 100.0 | 61.0| B0.4 94.0 | 2.0 | 73.0| 7100.0 | §4.0 || 8¢.8 | 100. | 62.
May ..., 85.6 100.0 | 62.0| 77.4 91.0 | 53.0 | 74.4 90.0 | 47.0 | 84.2 | 200. | 68.
June. ...l 87.1  100.0 | 67.0 | 80.6 | 100.0 | 56.0 || 82.4 | 100.0 .0 || 83.4 | 500. | 62.
July .ol 89.8 100.0 | 75.0| 87.4 93.0|72.0| 83.4| 100,066, |......l.....]eie
August .............. . 89.4 g6.0 | 67.0 | 83.8 93.0 ! s1.0( 85.9 | 100.0|62. i[...c0.feunnns
September........... ! s . 89.0 100.0 | 65.0| 79.2 93.0 | s8.0 ' 83.9 | 100.0 | 69. [P RN R
October........... ...[ 83.9 100.0 65.0 | 84.5 95.0 l 61.0 76.2 92.0 ; 6.0 | 84.7 | 100.06s. i|......]. ...l
November........ ... ’ 86.6 100.0 60.0 [ 86.6 100.0!68.0 B80.8 91.0 | 6r.0 | 78.3 91.0 | 62. PO R Fr
December ........... l 87.8 100.0 70.0 | 83.5 95 | 55.0 I 81.4 | 100.0] 58.0 | 84.1| 100.0| 61. PPN P BT
e e— s —— —_ ' — ., .| ‘ — — =
Year.....cooooceeiiii onnn 100.0 [60.0]! 86.x | 100.0 ‘ 46.0 | 82.1 I 100.0 | st.0 | 821.6 | 300.0| 47.0 |... o |eeiiinnnnn
i i '
TasLE VII.
DIRECTION OF WINDS.
1869-1871.
- l
Month N. NE. E. I SE. ' s SW. w. NW. | Calm.
January.. ...l i 12.37 32.79 13.98 ! 8.07 1.6t 3.33 2.15 15.59 10.21
February........ . ..... 20.25 18.45 2.98 7.14 1.78 5.35 3.87 36.90 3.57
March.................oLel. 26.88 16.67 4.30 | 8.05 5.38 5.38 1.08 37.42 4-8¢
April oo T4.44 21.67 14.44 | 10.00 5.56 2.22 1.67 25.56 444
May ... 18.28 15.05 4.30 12.90 12.37 13.98 5.9t 8.60 8.60
June.............. [ E 8.89 28.89 2.22 8.33 §.00 10.00 7.78 23.34 5.55
July ..ol eeteeecaieaaa, 13.98 10.75 5.38 10.75 16.13 12.90 4.30 9.68 16.13
August ..........iiiiiiiiienns : ............. Cereens P Y T R Y [
September................eee Ll T RN R R J e
October..........oooiiiiiiiinn civienennoeennnons O P L P Y I
November.................... 15.00 27.22 444 | 17.22 1.67 10.56 5.56 16.11 2.22
December 26.34 6.45 ' 12.37 4.30 14.52 8.06 22.04 1.08 |
Spring ........ennn Ceeeieeiaees 'i 19.93 17.75 | 7.61 10.33 7:-79 7.25 2.90 20.47 5.98
Winter ..., f‘ 12.22 26.11 ' 7.96 9.26 2.59 7.78 4.63 24.44 5.00
TasLE VIIIL
DIRECTION OF WINDS.
October, 1873-June, 1875.
|
Month, N, NE. E. ' SE. ' s SW. | W. | NW. | Calm.
January 13.44 7.53 23.66 12.36 22. 8.06 8.06 3.23 1.08
. February ... 4.76 .31 21.43 8.93 | 26.19 11.90 11.90 3.57 0.00
| March 17.20 6.99 15.05 | 7.53 ! 12.90 11.83 18.28 9.69 .54
April . 23.89 10.00 20.00 | 18.33 | 7.78 5.00 5.56 9-44 0.00
May ..cooovviiiiiiiiiini 25.27 13.44 20,43 | 6.45 | 6.99 6.45 9.69 11.29 0.00
June.....ooviiiiiiiiiiiiinn, 10.00 444 13.89 l 8.89 | 22.22 12.22 20.56 6.67 1.18
July covni 430 6.45 11.83 9.68 ‘ 16.13 21.50 20.43 9.68 0.00
August .....oiiiiiiiiiiiian., 19.35 8.60 23.66 i 8.60 23.66 1.07 7.53 7-53 ~©0.00
September ............... ... 27.78 18.89 12.22  13.33 ] I.11 4-44 11.31 .11 0.00
cOctober.......ooiviiiiiiinn. 16.67 8.06 14.52 3.23 | 11.83 4.30 19.89 19.89 1.61
November 10.44 6.67 18.89 . 11,11 | 10.56 7.32 13.33 11.66 1.11
December 18.82 4.30 5.38 | 10.7§ | 23.12 12.37 13.98 l 8.60 2.69
Spring, 1874-"75.. .. ..... e 22.10 10.14 | 18.48 10.69 9.24 l 7.79 11.93 10.1§ o.18
| Summer, 1874.... . 11.96 6.16 19.56 9.42 20.29 10.51 15.58 6.53 ©.00
Autumn, 1874. 19.41 12.09 15.75 8.79 10.62 5.49 17.58 9.52 0.74
. Winter, 1873-"74, 1874-'75...... I 13.59 7.59 16.67 10.74 23.89 10.74 11.30 5.18 1.30
Year, 1874 ..cocovvvninniinian. Ii 15.53 10.14 14.98 10.59 15.62 9.32 34.15 8.9s 0.73
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TasLE IX.

FORCE OF WINDS.

1, vel mod- 6, ve
Month, o calm. btV | o, light,| 3L 00, fresh. s, strong. | 0 OV |7, gale.
January,:831........... | 20.43 | 43.00 6.46 8.60 5.38 10.75 3.23 i 2.1§
February, 1871......... l 7.14 | 42.86 | r1.90| 17.86 4.76 10.71 3.57 ! 1.19
March, 1871............. 968 | s8.06| 18.28| 12.90 1.08 ‘0.00| o0.00 o0.00
April, 1871 ... oeael | 8.8 ' s0.00| 18.89 | 12.22 6.67 2.22 T.11 0.00
May, 1871, ....coeennnnn. 17.21 | 69.89 | 10.75 2.15 0.00 0.00 0.00 0.00
June, 1871......c...LLl 1t.11 | 62.22 | 16.67| 10.00 0.00 0.00 0.00 ' 0.00
July, 87z1....ccnnenn... 16.13 | 78.50 5.38 0.00 0.00 0.00| o0.00! 0.00
November, 1870. ........ 4.44 | 47.78| 17.78| 15.56 7.78 4o44 2.22 | o0.00
December, 1870.......... 2.15 | 35.48 | 16.13| 13.98| 11.83 8.60| 10.75 ' 1.07
Whole period..... AP | 10.87 | 54.33| 13.55| 10.26 4.15 4.03 2.32 0.49
TaBLE X,
OBSERVATIONS OF WINDS.
-——, . —
l 1872. | 1873, l 1874, 187s. l 1876,
ORI l'a-l—-_,_l_;'u' '$.'>'.; Y
Month. ¥ 5E'SE R |SE|sEp sE|sElp |sE|sElp |55
$2183 3% 2¢(8323 2y '23|288155(28188 055|282
\E® 82 B% (g ae B ogyla|E|iraE Ev|it)in
g ‘gxgxid |gkisx 4 sSkigxld |gkigxlad |gk|g2
—_ _— | . :
January .. ....... |...... l .................. 24.6 | 43 E. l2c4| 54 || SE. |21.4| 84 S. | 20.7| 68
February........ [...... | FOPPI ! ............ 23.9 | 82 S. 16.7| 53 || E. [15s.5| 46 |NE.{22.3] 83
March............|...... e [T | PO 20.2 | 88 W. |17.9| 46 ||[NW.|19.9 | 67 N. | 8.7 63
April ... ciiviis eaanl l ...... (U 26.2 | §3 | SE. l1s5.3| 42 || N. [27.2] 47 SE. | 16.0| 66
May..........lenfennnn I ARTILR RP 19.1| s7 || NE. (154 | 38 N. | 176 74 |[NW.|15.8| 62
June. ... e E. |20.0| 40 | S&W.|15.0]| 59 SE. [ 110 | 31 SE. | 12.1| 35
B 1) U P ‘ ............ S. | 15.6 | 46 W. | 14.0| 36 E. [12.2| 39 \ SW.l.....]......
August........... l ...... SIS 412, S. |16.2| 62 S. 148 36 ||SW.|16.6 | 63 1 E. [.....]eeeen.
September........ il ; 12.7 | 33 |! SE. [ 18.3| 76 N. |1s5.4| 48 ||SW.|1s.2| 88 |.....feeeiii]eennnn
October.......... |...... ,16.0| 42 |NW.l20.2( 77 NW. | 6.9 | s6 N. [160] ¢ l....o]cii]ennen
November........ I...... 1 19.7 | 64 N. | 18.0| 61 E. |21.2| 68 | NE.|1s.8]| 3¢ !......|l.cc..|-een I
December-.... ... . ! 21.8 | 53 S. |22.8| 7 N. 17.9| 92 N. |20.5]| 67 |oeeeeifeeeiifoennnn !
i . ) I I [ DR I P .
= - = | - | - |
Year oo cooeeen]iifoen o, | ‘ 20.2| 88 [l........ 6.4 ] 02 [...... 166} LB RSN R (s3]
1|

MOLLER ISLANDS, BERING SEA, NORTH SIDE OF ALIASKA PENINSULA.

both inclusive. A few days only are lacking at the beginning of December.

Lat. 56° 01’.2 N. Long. 160° 47'.1 W. of Gr.
Height of station above the level of the sea.

93

The barometer hung 12 feet above high-water mark.

Source of information. The meteorological material for this station was furnished in MS. by
Capt. E. P. Herendeen. The record was kept by Capt. L. N. Herendeen, who spent the winter of
187778 with a party of walrus hunters upon the Méller Islands.

BAROMETRICAL OBSERVATIONS.
TABLE I.—Period covered by this table nearly 5 months, viz, December, 1877, to April, 1878,

Observing hours, 8 a.

m., noon, and 4 p. m., during December, 1877, and January and February, 1878; 7 a. m., noon, and
6 p. m.,during March and April, 1878. Instrument a new aneroid. This barometer was compared
in the antumn of 1878 with the standard instrument kept by Mr. Thomas Tennent, and found to
be low 0'".45. The results in this table are corrected for instrumental error, but for nothing else.
Hence the mean for December, January, and February is § (8, + 12, + 4, ) 4 045, and for March
and April } (7, 4 12, 4 6;) 4 0'°.45.
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THERMOMETRICAL OBSERVATIONS.

TABLE IL.—Period, observing hours, &c., as above. Character of the instrument is unknown
The maxima and minima are observed.

WINDS,

TABLE IIL.—Direction of winds. Period as above. The table gives the number of days of
prevailing direction of wind, true or magnetic not stated. The original record contains the pre-
vailing wind for the day.

TABLE IV.—Force of winds. DPeriod and manner of observing as above.

RAINY AND SNOWY DAYS.

TABLE V.—The original record notes the days upon which there fell either rain or snow. This
table is made by summing the days so noted.

TasBLE 1.

ATMOSPHERIC PRESSURE.

Month, lga.m. | 1am. ’ 4p.m. f Mean. | Max. | Min. Range.!
l
Inches. | Inches. | Inches.’ Inches.| Inches. | Inches. | Inches.
December, 1877 .............. 29.41 | 29.46 | 29.38 . 29.42, 30.25| 28.55' r.70
January, 1878 ................ .28 .24 .35 -25 . 29.75 .65 | r.10
February,1878............... ‘ .32 .34 .33 .33 ' 29.95 75| 120
March,1878%................. .42 .42 42 42 29.85 .95 | o.90
April, 1878%. .. ... .64 .68 I .70 ; .67  30.45 .95 | 1.50 '
e ——— R I R B A P I 1
TasLE II.
TEMPERATURE OBSERVATIONS.
Month. 8a. m. 1 12m. 4p.m.. Mean.| Max. | Min. |Range.
o o o o o o o
December, 1877 .............. 22.8 26.3 24.5 24.5 34 2 32
January, 1878 ................ 24.1°  29.7 23.8 25.9 42 o 42
February, 1878............... 13.5 24.6 15.2 17.8 49 -8 57
March, 1878* 21,1 | 36.5 ! 24.4 27.3 56 4 52
! April 1878% ... ... ..., 28.3  38.2 | 29.1 31.9 52 18 34
* Observing hours, 7 a. m., 12 m., and 6 p. m.
TasLe III,
FORCE OF WINDS.
Number of days of prevailing direction.
- o R . i ; i -
l Month. N. | NE.| E l SE. ' S| SW. | W. NW.| Ve |Toul
H | ot | - I I T
December, 1877 .............. o | 4 4 b 3 2 o 8 |4 26
I January, 1878 ........ 6 9 , o 4 2 . 5 3 o | 2 3t
i February, 1878 s 3 3 4 2 5 ‘ 3 | 2 | 1 28
i March, 1878.......... ‘ 3 | 4 s H 1 2 1 l 3 | o 31
April, 1878 ...l o o T 4 | s ; oo 2 | 4 30
’ Whole period................ 16 26 l 12 18 12 19 ' 17 ’ 15 1 146
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TABLE IV,
FORCE OF WINDS.

Number of days of prevailing strength.

: T
Month. Light. | Mod. | Fresh. ‘Stmng.! Gale. Ng“’l“', Total.

- | -

i
December, 1877 .....ocvv o.tn 10 2 2 4 ' o 13 ! 3t
January, 1878 .............el 20 1 4 T 2 3 3t
February,1878............... 16 2 4 o 2 4 | 28
March, 1878.................. N 22 1 5 o o 3 3t
April, 1878 ....iiiiiiiiiinl i 10 1 4 10 o 3 30
- —— = S | —- .
Whole period............... “ 78 ‘ 7 19 15 ' 4 | 28 | 151
TABLE V.

RAINY AND SNOWY DAYS.

Month. Snowy. | Rainy. Total.

|
December, 1877 5 o 5 ,
January, 1878 2 o 2 |
February, 1878 4 o 4 |
March, 1878 T o 1 ’
April, 1878 4 2 6
Whole period.............. . 16 2 18

IKOGMUT MISSION, YUKON RIVER, ALASKA TERRITORY.
Lat. 61° 47/ 14" N. Long. 161° 13’ 56" W. of Gr.

Height of station above the level of the sea is not known, but is believed to be somewhere between
50 and 100 feet.

Sources of information. Zagoskin (Lieut. L.). Descriptions of travels on foot in the Russian
possessions of America. 1842-1844. 2 vols. 8°. St. Petersburg, 1847-48, Vol. II, pp. 11-13.
Vesseloffsky (C. 8.). Sur le climat d’Ikogmut; in BULLETIN de lacad. imp. des sciences de St.
Petersbourg. 4°. St. Petersbourg, 1860, Vol. I, cols. 63-86.

THERMOMETRICAL OBSERVATIONS.

TABLE L.—Temperature of the air. From Zagoskin. Period covered by the table, 83 days,
September 13 to December 4, 1843, n. 8. Four observations per day, at 8 a. m., noon, 4 p. m., and
midnight. Originally observed in degrees of Reaumur, but here expressed in Fahrenheit degrees.

TABLE IL.—Temperature of the air. From Vesseloffsky. TPeriod covered by the table is about
two years. Observations of 1843 have been taken by Vesseloffsky from Zagoskin. The observa-
tions from September 13, 1848, to July 6, 1854, from a meteorological register kept by Pere Jacques
Netzvétoft. These observations are all new style, and were registered in Reaumur degrees, but are
here converted to Fahrenheit degrees. The observing hours, which are various, are shown at the
head of the columns. The mean monthly temperatures resulting from these observations were
obtained by Mr. Vesseloffsky by correcting the means by aid of the hourly observations at Sitka
and Toronto. The results so corrected and converted to Fahrenheit degrees are incorporated in
the synoptical table of mean temperatures.

‘WINDS.
TABLE IIL.—Direction of winds. From Vesseloffsky. Prepared from Netzvétoft’s observations

only. Period somewhat less than two years. Observations originally recorded to 16 points of the
compass, true or magnetic not stated, and these 16 directions reduced to 8 by Vesseloffsky, by call.
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ing one-half of the NNE. north, and the other half northeast, &. The number of observations
as thus prepared converted to percentages. This table is new style, and is copied from Vesseloffsky.
‘Whole number of observations, 1,727,

WEATHER OBSERVATIONS.

TABLE IV.— Weather observations. From Zagoskin. Period 83 days, September 13 to Decem-
ber 4, 1843, n. 8. The weather was each day recorded as ‘“clear”, ¢cloudy”, or “rainy or snowy?”,
and this table embodies the results. It is here copied from Dall’s Alaska and its Resources, p. 541.

TABLE V.—Rainy and snowy days. From Vesseloffsky; prepared from Netzvétoff’s observa-
tions, It is new style.

TIMES OF OPENING AND CLOSING OF NAVIGATION IN THE YUKON RIVER.

TABLE VI.—Dates of the breaking up of the ice and of the freezing over of the Yukon River.
From Vesseloffsky, who prepared this table from Netzvétoff’s notes. The dates are all new style.

METEOROLOGICAL OBSERVATIONS AT IKOGMUT MISSION, ALASKA.
TABLE I.

TEMPERATURE OBSERVATIONS.

| T
Month, ! 8a.m. | Noon. |¢ p. m. :i;‘:; Mean, | Max. | Min. |Range.
o o o o ° o ° o

September 13-30, 1843..... 4.1 50.1 49.0 37.9 45.6 62.4 27.5 34.9

October, 1843 ......... ... 3s.3 40.9 40.0 34.8 37.7 52.2 20.7 31.§

November, 1843........... | 18.5 22.1 22.4 16.9 19.7 44.4 | —17.5 61.9

December 1-4,1843........ ' —19.3 | —12.3 | —12.9 | =11.3 [ —13.9 10.1 | —40.0 so.1

' .
Whole period.... ........ 19.6 25.2 24.6 19.6 22.3 62,4 | —40.0 | 302.4
TaBLE II.
TEMPERATURE OBSERVATIONS.
\ 1843. : 1848-1850. 1849. 1853-1854.
Month, ' . I
(neew style). | Mid-
8a.m. | Noon '4 p.m night i 6a.m.| Noon. | 6p.m. | 6a. m. | Noon. [6p.m.[|[6a.m.l9ga.m. Noon. 3p.m.7p.m.
o ° | o ° ’ o o o o ° o ° o o o L]

January ...oooeo e e [ R | = 0.9 2.0| — 1.4 4.9 PN BTG | PRI FOURORUUUPIE IR PR
February.............. 0 cceuuee T CRPPTP —140| — 9.8 | =12.2 || = 0.5 PR 3 N T | PO O PP R
March... ...l P P | P PO - 5.9 s.2| 1.3 o.2| 8.9 13.8 | 13.9| 6.8
April ...l [ T S Y P 16.5 29.7 | 23.1 || 20.1 | 28.2 33.6 | 34.6 | 28.3
May....ooovvvennen o Joeenones T L PO B e 24.0 38.8 | 31.1 || 34.0 | 42.3 47.1 | 46.7 | 40.5
Juoe......ooiiieiann... i! ................ ; ........................................ 47.2 | 57.6 | 49.4 || 44.4 | 52.9 6.8 | s9.3 | 52.8
July (ool [rreee Rt IRRRARRR IEEETELTY [EELTTRS] CRTIEREE) [EERRRES 50.0 8.9 | 5sa.0 |....ui]ounnt RECTTRTRIPPEN: PRSP
August ................ o R O ERTERRT] FEPPRTES: l 46.2t]  s3.5% 49.0t)|...... ...l RETTTeTS U
September............. f 43 4“ 50.2%  49.0% 37.9%|...... et HEESERERT EETTRTTY PR | EERETTRRERTE ETTTRRTI SR PR
October ... | 353 409 i 40.0! 34.8 23.1 29.9 7 2% T RN PR P 15.4 | 18.5 i 24.0 | 24.1 | 19.0
November............. I 8.5, 22,9, 214 17.2 14.0 17.8 15.4 9.5 14.5| 10.2 || 3.8 5.8 i 10.2| 9.6 5.8
December. ............ '“ ........ I ........ i ........ ' ........ | 2.0 5.8 2.4 90| 12.0| 8.5 4.3 46i 7.1 | 6.6 s.3
Year.....coooveiennne. " ....... | ................ ' .............................. ! ...................... | PP PRI F N IO R

* Last 18 days. t First 12 days.
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TasLe III.

DIRECTION OF WINDS.
1848-1854, New style.

| |
Month. N NE. E. . SE. S. SW.
c ~
January ... L 2.03 .79 l 528 | 4.8 2.84 3.325
February...................... 12.41 29-43 10.28 | 3.55 2.12 9.93
March . .................... ... 1117 12.77 | 8.51 8.24 0.53 8.24
April ... 6.63 o4 14.36 l 2.76 0.00 3.31
May ....... ...l 2.15 16.13 I 17.20 3.76 2.42 9.95
June .. .. .ol 5.80 5.25 3.04 8.29 2.21 I 12.98
July .o 12.90 24.20 ‘ 8.07 o oo o ov 11.29
August . ... 4-17 8.33 | 8.33 0.00 29.16 20.82
i
September ............. ... . . 4.54 21.82 20.00 8.18 2.73 0.91
October ... ................... 4-50 9.75 18.50 4.25 1.00 4.00
November .......... ......... 7.14 15.24 3.57 5.71 0.24 4.29
December .... ............. .. 6.62 12.56 I 10.96 | 7.3t 2.28 | 8.45
= i - ,i )
Spring ..... ........... ... | 6.65 16 45 1338 492 0.98 7.17
Summer............... ...... ' 7.62 | 12.59 6.48 ;  2.76 ! 10.46 15.03
! i
Autumn ... ... ... 5.39  15.60 14.02 6.05 | 132 3.07
Winter .............. ... | 7.02 ;1 17.93 | 8.84 5.25 2.41 7.21
Year....... ... ... | 6.67 15.64 10.68 i 474 3.79 8.12
l
TABLE IV.
WEATHER OBSERVATIONS.
Month | Clear Cloudy| Rainy or
’ ~onth. days. | days. | d:(;s’
September 13-30, +843. ....... ' o nm | 7
| October, 1843 ....... . ..... | T i 15 i 15
[ November,1843. .. ...... .. ... ' 2 24 | 4
| December 1-4,1843. ... ...... ! [ 1 l 2
’ Whole period. ...... . ..... 4 I st I 28
1

TaBLE V.

w.

5.69
4.96
10.37

3.23
9.67
17.74

1.82
1.25
4.53
479

53
15
48

“mn v Oo W

AVERAGE NUMBER OF RAINY OR SNOWY DAYS.

1848-1854, New style.

Month, No. of days.
i
January 6.2
February 9.3
March | 10.2
April 4.5
May . 12.5
June 9.5 |
July 1.0 l
August 2.5 .
Scptember . 13.0 |
October. .. 103 l
November . .. 6.3 |
December 0.0
= S e |
Spring ......... ... ... 27.2
*f Summer.. ... . ... . ... 13.0
Autumn .. ... .. 29.6
Winter . 25.5
Year ... ... .. ............| 95.3

13cp

NwW.
975
10.99

10.90
11.60

Calm

97
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TaBLE VI.

DATES OF THE BREAKING UP OF THE ICE AND THE
' FREEZING OVER OF THE YUKON RIVER.

Y Ice breaks{ River freezes,
ear. up. over.
1845 et e e [P PSRRI Nov. o.
1846 . May 18| Oct. 30.
847 . e e May 25
1848 . May 17| Nov. 10
1849, o June s
1850, e e May 17
1852, 0t ' May 30
1883 . i e e May 15| Oct. 30.
1854 . i May 26 | Nov. 5.
1855 ittt i i e e ! May 27
IB66 . oo s ‘ May 21
i
1867, . i May a1
868, e May 28
Means......... ..ol i || May 23| Nov. 4
|

ST. MICHAELS, NORTON SOUND, ALASKA TERRITORY.
Lat. 63° 23 00” N. Long. 161° 48' W. of Gr.

Height of station above the level of the sea about 30 feet. The elevation of the cistern of the
barometer above the sea-level for the 1865-’66 observations was 30 feet; for the 18G9 observations
30 feet; for the observations from July, 1874, to September 29, 1875, 23 feet 10} inches, and
thenceforward to the end of the series 30 fect.

Sources of information : ZAGOSKIN'S Travels; MS. meteorological register in the archives of the
Smithsonian Institution, kept by HENRY M. BANNISTER; RAYMOND (CHAS. W.), Report of a
reconnaissance of the Yukon River, Alaska Territory. 8°. Washington, 1871; MS. meteorolog-
ical register in hand, kept by Capt. F. RIEDELL in 1872 and 1873 ; S1GNAL OFFICE REPORTS.

BAROMETRICAL OBSERVATIONS.

TABLE I.—Barometer. From Bannister. Period, eleven months, October, 1865, to August,
1866. Instrument, Green’s standard barometer, reduced to 320 F. but not to sea-level. Observ-
ing hours, 7 a.m., 2 and 9 p.m. Mean =4 (7,4 2,4+ 9,).

TABLE II.—Barometer. From Raymond. Period, 85 days, July 3 to September 25, 1869.
Instrument, Green’s standard barometer, No. 1613, corrected for instrumental error and reduced to
320 F. but not to sea-level. Observing hours, 9 a.m., noon, 3 and 9 p.m. Mean =% (9,+12,
+ 3 + 9p)-

TABLE IIL.—Barometer. 1865-66 from Bannister ; 1869 from Raymond, and 1874-1877 from
Signal Office Reports. Period, four years and two months, 1865-1877. This table embodies, in
condensed form, the results of all the barometrical observations found for the station. The results
for 1365-66 and 1869 are from Tables [ and IL, without change. The observations of 187477 are
dne to the Signal Service, are made with a standard instrument, and are reduced to 32° F. and
also to sea-level.  The mean barometer for July, 1874, to June, 1876, as published in the Report of
the Chief Signal Officer for 1876, p. 76, is reduced to sea-level, but the columns max. and min. are not
so reduced. In the present table, however, all the Signal-Service observations are reduced to sea-
level. The arguments for this reduction are given above. Observing hours, 7 a.m., 2 and 9 p.m.
Mean =4 (7, 4+ 2, + 9, 4+ 9)-

“The results in the synoptical table are all reduced to sea-level.
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THERMOMETRICAL OBSERVATIONS.

TABLE IV.—Temperature of the air. From Zagoskin. Period, about five months, July 23,
1842, to January 12, 1843, except August 14-23, 1842; new style. Observing hours, 8 a. m., noon,
4 p.m,, and midnight. Mean = } (8, + 12, + 4, + 12,,,,).

TABLE V.—Temperature of the air. From Bannister. Period, eleven months, October, 1865,
to August, 1866. Standard thermometer, three observations per day, at 7 a.m., 2 aud 9 p.m.
Mean = § (7o 4+ 2, + 9;). The max, and min. are observed.

TABLE VI.—Mean thermometer, wet and dry bulb. From Raymond. Period, about three
months. Observations, four times per day, 9 a.m., noon, 3 and 9 p.m., with Green’s standard
thermometer. Mean = } (9, + 12, + 3, 4+ 9,). The max. and min. are observed.

TABLE VI1L.—Temperature of the air. From Riedell. Period, about ten and one-half months,
July 2 to September 12, 1872, and October 20, 1872, to June 17, 1873, with slight irregularities.
Observations with a minimum thermometer. Observing hours somewhat irregular; usually about
four observations per day were made in addition to the record of the minimum during the night.
The column ma.. is observed, and the colnmn min. due to the minimum thermometer. The column
% all” is from the formula & (8, + 12,, + 4;) oxcept for April, May, and June, when the observing
hours were 6 a. m., noon, and 8 p. m., and the corresponding mean =% (6, + 12, 4 8,).

TABLE VIII.—Temperature of the air. 1842-'43 from Zagoskin, 1865-’66 from Bannister, 1869
from Raymond, 187273 from Riedell, and 1874-1877 from Signal Office Reports. Period covered
by this table is nearly five and one-half years, 1842-1877. This table embodies, in condensed form,
the results of all the air temperatures found for this locality. The results from Zagoskin 1842-43,
from Bannister 1865-'66, from Raymond 1569, and from Riedell 1872-73, are incorporated from
Tables 1V, V, VI, and VII, respectively, without change. The results for 1874-1877 were obtained
with the standard instruments and by the methods of the Signal Service. Observing hours, 7 a.m.,
2and 9 p.m. Mean =% (7,4 2,49,+9,). The mar. and min. are from max. and min. thermom-
eters, except the maxima from November 22, 1876, to the end of the series, which are observed, the
max. thermometer having been broken on the day above written. :

In deducing the results for the mean temperature of the air in the synoptical table all the
observations are used as they stand, except the observations of 1842-'43, which are rejected. )

TABLE IX.—Temperature of surface sea-water. From Riedell. The observations from which this
table has been prepared are fragmentary. The observations in July extend, irregularly and with
interruptions, from the 11th to the end of the month, and comprise a total of 52 observations.
Observations were made in like manner during the entire month of August, and comprise a total of
42 observations. In September observations were made during the first 8 days only, and comprise
a total of 13 observations. These observations were made in connection with tidal observations.

PRECIPITATION.

TABLE X.—Rain and melted snow fall. From Signal Office Reports. Period three years.
WINDS.

TABLE XI.—Direction of winds. From Bannister. Period eleven months, October, 1863, to
August, 1866, both inclusive. Three observations per day. Directions are true. Results expressed
in percentages. Whole number of observations, 1,002.

TABLE XII.—Direction of winds. From Raymond. Period about three months. The table
expressed in percentages; the prevailing winds for the day. Whole number of days, 8. Whether
true or magnetic directions are meant is not stated. .

TABLE XIIL.—Direction of winds. From Riedell. Period about ten and one-half months, July,
1872, to June, 1873. Usually about four observations per day. The table expresses in percent-
ages the daily prevailing winds. Whether true or magnetic directions are used is not stated.
Whole number of days used in making up the table is 309.

TABLE XIV.—Direction of winds. From Signal Service Reports. Period three years, July,
1874, to June, 1877, inclusive. Seven observations per day. In all 7,596 observations. Direc-
tions are true and from which the wind was observed blowing.
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TABLE XV.—Force of winds. From Bannister. Period, &c., as in Table XI. The force was
estimated and recorded according to the secale at the head of the columns. Results in percentages:
Whole number of observations, 824,

TABLE XVI.—Force of winds. From Raymond. Period, &c., as in Table XII. Results in
pereentages.  The foreo was estimated according to the scale at the head of the columns.

TABLE XVIL—Force of winds. From Riedell. Period as in Table XIII. One observation
per day for 2539 days.  Results in percentages. The force was estimated. The numbers at the head
of the columns; 1-7, are the observer’s numbers, and headings under them the interpretation which
they have received.

TABLE XVIIL.—Prevailing direction and velocity. From Signal Office Reports. Period covered
by the table three years, July, 1874, to June, 1877. The max. velocity per hour is not published,
and neither is the mean velocity after April, 1876.

WEATHER OBSERVATIONS.

TABLE XIX.— Weather observations. Sources and period as in Table VIII. This table embod-
ies in condensed form the results of all the weather observations for this station. Each day of the
month is set down as “clear,” ¢ fair,” or “cloudy”; and when the suin of these three does not equal
the number of days in the month it is due to a break in the record. This remark applies to the
whole table except 1842-43.

AURORAS.

TABLE XX.—Auroras. From Bannister. Period eleven months, October, 1865, to August,
1866, both inclusive. Whole number of auroras observed, 36. The directions are magnetic. To
this table are appended the observer’s notes. )

TABLE XXL.—Number of auroras. Period, 3 years and eleven mouths; 1865 and 1866 from
Bannister, and 1874-1877 from Signal Service Reports.

In addition to the material here used, the Signal Office Report for 1876, pp. 77-78, contains a
series of miscellaneous meteorological material of importance. It comprises notes on auroras,
meteors, lightning and thunder, arrival and departure of birds, &e.

METEOROLOGICAL OBSERVATIONS AT ST. MICHAELS, NORTON SOUND.
TABLE I.
ATMOSPHERIC PRESSURE.

Barometrical observations reduced to 32 F.

Month. 2p.m. | gp.m Mean. Max. Min. | Range.

2.037

l 7a.m.

I SR R R j

! January, 1866 ............ ... ' 30.087 30.087 30.081 | 30.085 30.641 29.404 1.237 |

! February, 1866. .. .. i 29.895 29.9o3 29.914 29.904 30.807 28.921 1.886

‘ March, 1866 ........ .. .. . 29.977 29.963 29.958 29.966 30.581 29.113 1.468
April, 1866 ... ... 29.724 27.711 29.721 29.719 30.309 29.222 { 1.087

" May,1866....... .......... 1 29.778 : 29.753 29.771 29.767 30.227 29.356 0.871
June,1866.... ........ .. .| 29.972 | 29.777 | 29.784 ' 29.790 | 30.299  29.343 0.956 .
July, 1866 ... ........ .. ... 29.863 29.869 | 29.880 29.872 30.170 29.388 0.782 |
August, 1866 . .... .. ... .|| 29.778 . 29.786 | 29.763 29.784 30.150 29.462 0.688 ‘

i October, 1865 ............. .. ‘ 29.561 ' 29.553 29.547 . 29.554 30.131 28.993 1.138 ]

: November, 1865 ... ....... I 29.771 29.772 29.784 29.776 30.353 . 29.243 1.116 |

| December, 186s. . ............ X 29.806 29.803 29.813 29.807 30.570 | 28.770 1.800 l

[
)
| |
- B — - ,' -
Whole period........ ....... II 29.822 ‘ 29.816 29.819 | 29.819 l 30.807 l 28.770
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TasLE II.

ATMOSPHERIC PRESSURE.

Barometrical observations reduced to 32°.0 F.

101

Month. 9a. m. Noon. ' 3p.m ‘ 9 p.m. i All
Inches. | Inches. Inches. Imches. | Imches.
July, 1869 ................... 29.855 29.851 29.841 29.852 29.850
August, 1869 . ................ ! 715 722 722 Rt 717
September, 1869.............. | .684 .688 677 ‘ .671 .680
Whole period................ 29.754 29.756 I 29.750 ‘ 29.753 ' 29.753
TasLE III.
ATMOSPHERIC PRESSURE.
.Barometrical observations reduced to 32° F.
— "1 T
1865-'69. i 1866. 1874.
i Month. | ‘ S - Fe
| ‘ Mean. | Max. | Min. RAngeu Mean. | Max.
30.641
30.807
30.581
30.309
| 30.227
30.299 .
July .o “30.230 ' 29.479 | o.751 " 29.872 | 30.170 | 29.388 | 0.782 || 29.902 | 30.308 29.453 - 0.8s5
August 30.262 29.387 | ©0.875 . 29.784 | 30.150 | 29.462 | ©0.688 || 29.964 | 30.462 | 29.402 | 1.060
| September 29.990 ' 29.233 | 0.757 ... e b 29.764 | 30.128 29.359 | 0.769
October ‘30 131 28993 | t.a38 ... o] 29.639 ' 30.338 29.083 | 1.28g
. November. | 30.353 29.775 | 30.879 ! 29.112  1.767
' December 30.570 ; 29.583 | 30.607 29.042 ' 1.565
Year............ooooin el I ............... | ........ l ........ “i'zg.aog i‘3o.807 ®28.770 | ¥2.037 |........ ‘ ........................
| ' L S U R o 1
1875. 1876. ' 1877.
Month. ; |
Mean. | Max. : Min. |Range.| Mean.| Max. | Min. ‘nge.l Mean. | Max Min. [Range.
January ......... Lo 30.029 | 30.826 | 28.902 | 1.924 ' 29.814 | 30.616 | 29.052 ' 1.564 | 29.908 | 30.427 | 29.211 1.216
February . .. 29.753 | 30.291 | 29.296 | 0.995 | 30.207 ! 30.733 | 29.375 1.348 | 30.103 | 30.625 | 29.371 | 1.254
March...... .. ......... . 29.954 | 30.730 29.085 | 1.645 ' 30.145 ' 30.632 | 29.392 | 1.240 { 29.880 | 30.179 | 29.290 | ©0.889
April .. ... 30.117 | 30.672 i 29.458 | 1.214 | 29.899 ' 30.400 | 29.369 | 1.031 | 29.704 | 30.145 | 29.022 | 1.123
May .. ... .o l 29.694 | 30.316 29.254 1.062 I39669 f 30.126 | 28.808 1.318 | 29.584 | 29.992 | 29.078 | o.gn4
June........ooooiiiiii ; 29.815 | 30.395  29.409 | ©0.986 :‘ 29.763 | 30.043 29.453 , o.sgolj 29.821 | 30.305 | 29.456 | ©0.849
July o 29.924 | 30.339 | 29.672 | 0.667 . 29.808 ' 30.295 29.319 1.076 | oo el
August ...l ! 29.717 | 30.139 , 29 328 | 0.811 | 29.82¢ | 30.150 | 290.196 | ©0.954 |...... . foeeiiifiiil
September ... ... ........... ‘| 29.719 | 30.316  29.431 | 0.885 | 29.675 | 30.285 | 28.700 | 1.585
October............ccoooennnnn. 29.694 | 30.617 | 28.896 | 1.721 || 29 665 | 30.323 | 28.722 | 1.601
November.................... ‘ 30 281 | 31.032 1 29.433 | 1.500  30.145 ' 30.632 | 29 495  r.137
December .................... 29.966 | 30.497 ' 29.045 | 1.452 II 20.749 30.494 | 28.94r1 1.553
Year.. ... coooiveniiiienians | 29.889 | 31.032 | 28.896 | 2.136 :z9.864 30.689 2847001 1.989 [t29.802 |t30.852 [t2g.015 | t1.837
| I R I o R T R A DU .

* By combining 1865, 1866, and 1869.

+ By combining 1874 and 1877.
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TaBLE IV.
TEMPERATURE OBSERVATIONS.

Month. t Mid- ]
¢ Nn:?::k.) 8a. m.| Noon. | 4 p.m. night. Mean. | Max. { Min. |Range.
© ° (-] o o o ° o
January 1-12, 1843..... ........... -~ 23| =—12|—-60|—6.2|— 5.1 28.6 | —35.5 64.1
July 25-31, 1842 . 6.6 60.0 50.4 52.2 57.1 67.4 47-7 19.7
August 1-13and 24-31,1842 ........ | s2.6 57.8 $3.9 46.8 52.8 67.4 43.8 23.6
September, 1842........... "l. 46.0 53.9 48.9 40.9 47-4 65.2 30.9 34.3
October, 1842 ..................... l 3741 33.5 31.2 33.2, s3.2 16.2 36.0
November, 1842 25.4 21.3 ar.7 232.3 “.4|— 29 47.3
December, 1842 3.0 1.1 1.6 0.7 30.9 | —24.2 55.t
Whole period. .................... 33.7 30.3 26.9 29.8 67.4 | —35.5 | t02.9
TaBLE V.
TEMPERATURE OBSERVATIONS.
1 '
Month 7a.m.'2p.m. gp.m. | Mean.!| Max. | Min. |Range.
‘ ° o ° ° i ° ° °
January, 1866 ..................... 1] - 3.1 2.2 — 2.6 — 1.2 32 -35 67
February, 1866 ................... 20.7| 23.9 21.6| 21.8 39| —1| 40
March, 1866...................... I 17.4"' 2s.6  18.6 20.5 44 -35 47.5
April, 1866........................ '1 23.9 | 3.0 33.8 26.2 44 6 38
May,1866......................... 3.9 43.3; 37.6 39.9 55 27 28
June,1866......................... l st.1 54.5 47.7 st.1 64 42 23
July,1866......................... 4 s2.1 55.4 50.6 52.7 62 40 22
August, 1866 ...................... 53.6° s8.0. s53.2 54.9 69 46 23
October,1865.................. 31.5 | 36.7 i 32.3 33.4 47 20 27
November, 1865 3.4 9.21 4. 5.6 26 —19 45
December, 1865 1.0 | 3.7 l 1.1 2.0 35 —3t 66
Whole period. .................... “ 26.4 ‘ 31.1 I 26.2 27.9 69! —35| 104
TasLE VI.
THERMOMETRICAL OBSERVATIONS.
Dry bulb. Wet bulb
Month. P R - © . : : ;
on g § E | & | g | g B € § g | & 4] gn
|slz| S| |28 |&|S|z|a]|a|2 2|52
o o o ©° o ' o o o o o o o o o o °
July,1869 ............. 1 56.9 | 59.9 | 60.9 | 54.4 58.0! 78.0 | 44.5 * 33.5 || 49.5 | 51.7 | 53.t | 47.9 | s0.5 | 60.0 | 40.4 | 19.6
August, 1869 .......... || 56.6 | 60.9 | 60.8 | 55.1 | 58.3 i 79.1 | 45.0 * 34.1 || 51.3 | 54.9 | 55.3 | 50.9 $3.1 | 66.5 | 42.0 | 24.5
September, 1869. . 50.3 | 53.4 | 52.8 | 49.6 | 51.6 | 60.3 [ 44.0 16.3 || 45.2 | 47.8 [ 47.2 | 44.8 | 46.3 | 53.5 | 39.0 ' 14.5
Whole period.......... 54.9 | 58.4 | 58.5 | 53.4 | 56.4 | 79.1 l 44.0 | 35.1 | 49.0 i 51.8 l 52.1 | 48.2 | 0.3 l 66.5 | 39.0 | 27.5
. (L Y A R - . !
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TaBLE VII.

Min. dur-|

TEMPERATURE OBSERVATIONS.

23.1 ,

TABLE VIII.

8a.m.| Noon.|4p.m.[ Al ing night. Min.
o ! o o o o o

........... —11.4| —8.4|—9.7| — 9.9 —15.9 -37.5

......... - 2.3|+06]| - 1.6|— 1.1 - 7.3 —36.5
............. — 69| =—0.4| — 2.1 — 3.1 —15.7 —a8
.............. 14.3% 25.4 21.5% 20.4 14.0 —22
........... 28.1% 35.1 31.8% 31.6 25.3 8
............... 34.3% 41.8 35.6% 37.3 31.0 28
............ | 56.1 57.3 56.5 56.6 48.7 43
............ $3.0 55.6 55.1 54.6 48.2 40

September, 1872... .... 40.5 45.1 43.5 43.2 37.9 31.5
.......................................... 14.7 9
......... | 23.1 25.6 25.8 25.0 20.2 2
......... : 8.7 13.8 13.0 12.2 7.3 —15

—=—= =
......... ' 17.9 20.7 l 20.6 15.6 —37.5

* During April, May, and June the observing hours were 6 a. m., noon, and 8 p. m.
+ From June 1 to June 17 only.

$ There is a break in the record, extending from September 13 to October 19, inclusive.

103

I 1865-1866.
S I =]
Boglal e
-] = 12| =

* By combining 186s, 1866, and 1869.

3430 U
36.0 | 33.4 ' 47| 20
473! 5.6 26| —19
55.1 2.0 35| —3r ! : ! .
7
|_|—| ...... ‘I_egq'l 69‘[ —35* lxqt “.I ...... | ........ ‘—_ll ........ | ...... ‘
187s. ‘
[ o : 2]
AERFIER IR :
% | = |#| & = 2
e | e |eo| o | e . e
68.5 | 17.1] 35 -37 | 72 8.9 . 62
67.5 ‘ 20.4 (38| =—25 63| — 9.3, 57
57 | 0.6 { 30 —36 66 7.0 —a8.5 | 62.5
62 1\ 12.4 | 39 —~23 62 15.7 ' 58
38 ‘ 30.5 | 42 15 27| 3z o
21 44.8 | 64 9" 35| 474 35
32 55.4 | 70 9. 3t 52.7 29
28 50.7 | 64 28 26 49.2 | 30
33 | 45556 3o 20 ’ 4.4 28
32 1 35.4 | 54 17 37| 303, 35
4t 8.0 | 24 —17 ' 4t 6.9 ! 60
47 1 — 0.7 |29 —32 ? 61 l 3.4 ! 61

R e e R IS R R o

t+ By combining 1873 and 1874.
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TarLE IX.

SEA TEMPERATURES.

|
, Surface sea-water. '
Month. | -
Mean. Max. ' Min. Range. (
O
July, 1872 ... L0 s6.0 6o0.0 52.5 7.5 |
August, 1872 .. ... .. ... , 6.1 62 13 1o
September, 1872 ............. ! 49.6 53 I 42 1.0

TaBLE X.
RAIN AND SNOW FALL.

Rain and melted snow fall, in inches. |

Month. = - -

| 1874 187s. i 1876. l 1877. l

January .. ... e 0.28 0.33 0.93 |

February .. ................. ... |........ . o.09 *) *)
March........ ... ... e . *) (*) 0.27
April ... e 0.03 ! 1.58 0.42

sMay .. ... ..o o e x 0.3t ' 1) °.39

June ... e 0.67 1.46 1.08 |

July ..o .18 1.45 . 1.8t |.......... |

August ... L 3.07 2.21 3.13 4o . l

September . ... ...... .......... . 0.79 2.00 3.24 |oooo oo

October............... coooion.n. 2.06 0.22 : 1.67 |l '

November......... ... ..... . 0.78 0.20 0.33 v e i

December ..... ... ... | 2.03 0.57 o.10 | .. |

Year.......oooooiiiiiiiiiii e 8.03 ‘ 13.65 $12.00 l

* Snow drifted too much to measure. + Observer injured by an accident.

$ By combining 1874 and 1877.
TasLE XI.
DIRECTION OF WINDS.
Moanth. N. NE. E. : SE. S. ‘ SW. w. NW. ‘ Calm.
January, 1866 ................ 20.43 , 18.28 1.07 | 6.45 13.98 3.22 3.23 5.38 27.96
February, 1866 .. mor | 714 7.14 | 4.76 25.00 14.29 0.00 0.00 29.76
March, 1866 ... .. 3118 . 20.43 5.38 1.08 8.60 ' 6.45 0.00 7.53 19.35
April, 1866 . . . 37.08 13.48 6.74 3.37 14.61 I 3.37 8.99 1.12 11.24
May,1866............... 51.61 4.30 2.15 3.22 9.68 , 5.38 4.30 3.23 16.13
June, 1866........... 33.71 2.25 337 0.0 23.59 15.73 11.24 4-49 5.62
July,1866........... 9.68 3.22 4.30 | 4.30 41.94 16.13 9.68 4.30 6.45
August, 1866............ . 32.61 6.52 10.87 4.35 13.04 t3 04 t1.96 3.26 4.35
October, 1865 ... .... ...... 36.56 20.43 8.60 5.37 ! 11.83 0 oo 1.08 5.38 10.75
November, 1865.............. LI 2445 0.00 0.00 2.22 13.33 1.1t 4-45 23.33
December, 1865 ............. 21.51 . 11.83 0.00 26.88 4.30 10.75 0.00 1.07 23.66
|
Whole period ............ ... \ - 28.94 12.08 ' 4-49 ! 5.49 15.27 9.18 l 4.69 3.69 16.17
|
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TasLE XII.

DIRECTION OF WINDS.

Month. I‘ N.  NE. E. SE. ! S. l SW. W. I NW. (Variable.
July, 1869...... e | 13.79 3.45 13.79 6.90 20.69 10.35 3.45 13.79 13.79
August, 1869 ................. 19.35 16.13 9.68 16.13 6.45 22.58 | 0.00 3.23 6.45
20.83 16.67 4.17 20.83 8.33 | 0.00 0.00 12.50
| _ . - - - [
13.09 | 13.10 9.52 | 15.48 ! 14.29 1.19 l 5.95 10.71
I i
TasrLE XIIIL
DIRECTION OF WINDS.
Tty T — - T l
Month. % N. NE. E. SE. S. SW. w. I NW. l Calm,
January, 1873 .. ] 19.35 16.13 3.23 0.00 16.13 0.00 c.00 ! 0.00 45.16
February,1873............... 25.00 25.00 7.14 3.57 25.00 0.00 0.00 0.00 14.29
March, 1873 ............ ... 35.48 3.22 3.23 6.45 12.90 0.00 ©.00 3.23 35-49
April, 1873 ... 43-33 20.00 0.00 10.00 16.67 0.00 , 3.33 0.00 . 6.67
May, 1873. ..ot 54.84 22.58 3.22 3.23 0.00 3.22 3.23 3.33 6.45
June, 1873%.. 35.29 0.00 5.88 0.00 35.30 5.88 11.76 5.89 ©0.00
July, 1872 ...t 17.86 14.29 21.43 14.28 10.71 14.29 3.57 0.00 3.57
August, 1872................. 13.33 10.00 6.67 0.00 40.00 13.33 . 6.67 6.67 3.33
September, 1872*.... ........ 18.18 27.27 9.09 0.0 ' 9.09 9.09 0.00 27.27 0.00
October, 1872*. ... vuu.... ... 33.33 58.33 0.00 0.00 l 0.00 0.00 0.00 0.00 8.33
November, 1872..cce0... .... 3.45 24.14 10.34 3.45 | 27.59 6.89 0.00 0.00 24.14
December, 1872.............. 16.13 22.26 12.90 3.23 12.90 0.0 3.23 0.00 19.35
. P . L ’ [ ————=

Year..................... 26.21 19.42 ‘ 7.12 4.21 17.80 ' 4.31 2.59 2.59 15.86

* For part of these months only.

TasLE XIV.
DIRECTION OF WINDS.
1874-1877.

! Month. N. NE. l E. ] SE. | . SW. w. | Nw. ‘ €alm,

PR ' \

! January ...l 11.85 22.31 7.08 I 6.46 ' 26.3:1 6.92 2.31 6.61 10.15
February .................... 17.60 33.27 6.10 | 2.96 8.or1 0.87 1.57 1 8.71 20.91
March....................... 25.31 14.72 8.90 | 1.38 | 6.44 11.50 7.52 12.27 ' 11.96
Aprl ... ... ..ol 17.78 23.81 5.71 ‘ 3.33 : 11.43 15.87 4.13 13.49 4-44
May........ 20.65 22.40 5.41 3.94 ' 10.49 16.56 6.89 12.46 1.1%
June........ 23.14 19.0t 6.12 ! 11.24 8.76 15.21 6.45 8.10 1.98
July ........ 16.63 12.77 5.38 | 12.62 25.69 9.69 4.46 10.61 2.15
August 16.09 19.53 6.88 | 8.75 17.19 12.50 7-19 9.8¢ 2.03
September................... 15.52 18.57 6.70 ' 12.79 14.00 12.63 9-74 | 6.70 3.35
Oetobet ..............cce.ul. 19.54 31.54 6.46 ' 5.54 16.46 3.85 3.69 | 1031 2.61
November................... 15.36 31.68 6.24 9.44 10.08 8.16 2.56 4.00 12.48

1
December ................... 11.18 28.04 | 3.98 | 6.89 14.85 11.03 3.22 ‘ 11.95 , 7.96
Spring ... ...l 21.30 20.24 6.71 2.85 Q.41 14.59 6.18 12.74 5.97
Summer................... .. 18.52 17.04 6.12 10.87 17.41 12.40 6.02 9.55 2.06
Autumn ..ol 16.82 27.17 6.47 9.27 13.56 8.23 5.38 ' 7.04 6.06
Winter.... ...l 13.37 27.97 5.70 5.54 16.73 6.50 3.40 9.11 12.68
Year ... ...l Io17.51 23.12 6.3s 7.15 | 14.27 10.43 5.00 ’ 9.60 6.67
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TABLE XV.

FORCE OF WINDS,

|

I
i .
Hardly J leasant ; 4
ust per- | Gentle Very High Very Stormor Great
Month I percep- ' brisk . . i | |
tible. ceptible.| breeze. qle. brisk. | W ind. high. | tempest. l storm. |
- - ———— - ——— —— ———— e — _ ]
|
January, 866 ................ 26.87 26.87 26.86 10.45 i 4.48 2.98 1.49 | 000 | o©0.00
February, 1866............... 10.17 11.87 30.51 15.26 3.39 l 18.64 5.08 , 1.69 339
March, 1866.................. 16.22 18.92 37.84 I 6.76 14.86 5.40 o.00 | o.00 0.00 .
April, 1866 ................... §.00 17.50 42.50 12.50 5.00 ‘ 11.25 5.00 | 1.25 | 0.0 I
May, 1866. . P 1 11.69 12.99 46.75 12.99 6.50 | s5.19 130 | 2.60 |, o.00 |
June,1866.................... 17.86 5.9% 52.38 9.52 ! 5.95 8.33 0.00 0.00 0.00
July, 1866 .. e .oooueeen.. | 9.19 6.90 31.03 21.84 12.64 | 12.64 4.60 | 1.15 ©0.00
August, 1866.......... ...... ! 11,24 20.22 43.82 11.24 8.99 3.37 1.12 0.00 0.00
October, 1865 ................ b 8.96 13.43 16.42 26.87 11.94 | 11.94 7.46 2.98 f 0.00
November, 1865.............. ‘ 10.14 15.94 27.54 11.59 16.59 21.74 1.45 0.00 I 0.00
December, 1865 23.94 16.90 16.90 , 2t.13 9.86 7.04 2.82 c.00 | 1.41
== R —:_,1, —— —— - —_— —,,——-—I— — ———
Whole period................ © o 13.59 | 15.05 34.71 14.44 ' 8.74 9.59 | 2.67 | o.8s l 0.36 I
i
.
TaBLE XVI,
FORCE OF WINDS.
T - | ’ | o ! ’ o
1, very . . 3, moder- y 1 6, very 1 8, violent
Month. o, calm. | light, ; 2, light. | ate. 4, fresh. 5 strong.! strong. 7, gale gale.
July, 1869.... ....oovniia.... 0.00 !  3.45 | 10.35 34.48 31.03 10.35 10.34 0.00 0.00
August, 1869........ciuunn... o0.00 | 6.45 | 22.58 16.13 32.26 16.13 3.23 3.22 0.00 '
September, 1869.............. ! 0.00 I 8.33 16.67 41.67 1+ 16.67 8.33 8.33 0.00 0.00 !
- - - - . B - - R P T e
Whole period................ l| 0.00 I 5.95 l 16.67 i 29.76 I 27.38 11.90 l 7.14 l .19 I 0.00
i i
L L. . -
TaBLE XVII.
‘ FORCE OF WINDS.
- T o o T ) A |
[ T, very . | 9. very . :
Month. l‘ight. 2,light. |3+ l::;de" 4, fresh, | s, strong. s(ron?. 2, gale.
January, 1873 .......cciiii I 11,96 47.06 17.65 5.88 17.65 0.00 i 0.00
February,1873....... [T PPPPII ' 20.83 20.83 20.83 16.67 12.50 4.17 417 | .
March,1873 .o.ovvnnnenen e i 35.00 30.00 15.00 5.00 15.00 0.00 ' ©0.00
April, 1873 ...... 7.14 39.29 14.29 7.14 25.00 7.14 ‘ 0.00
May,1873...... ' 50.00 28.57 14.29 3.57 3.57 0.00 0.00
June,1873%... 29.41 58.82 0.00 5.88 5.89 0.00 0.00
July, 1872 ....oovivviiiiiil 3.70 37.04 37.04 14.82 7.40 0.00 ‘ 0.00
August, 1872 ..ol ! 10.3§ 34.48 13.79 24.14 13.79 3.45 ©0.00
September,1872%................ ‘' 18.18 27.37 | 0.00 27.27 18.18 | 9.09 | o.00
October,1872% ..... ............ 18.18 18.18 18.18 18.18 0.00 27.37 | o.00
November,1872.............. cee 13.64 22.72 ( 27.27 18.18 9.09 455 ! 4.55
December,1872 ................. | 28.00 8.00 32.00 4.00 20.00 8,00  o0.00
_ _ . B . I . i i
Year.......... A T YT Tl 20.46 I 30.89 l 18.92 11.97 ; 12.74 | 4.35 0.77
| . [

* Observations incomplete.
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TasLe XVIIL
WIND OBSERVATIONS.

107

‘ 1874. | 187s. : 1876. | 1877.
|
Month. : Mean l Mean | Mean | Mean
i i ' i
l “Pre\.nl- hourly .Preui]d- hourly ‘Prevall- hourly "Prcv-m:’- hourly
| 198 wind. velocity. l"'g wind. yejocity. | EWInd. ' velocity. {PEWING | velocity.
‘ 'I_ —_— e —_— — PR P
l NE 21.2 S. 2t | S,
! NE. 24.3 | Calm,NE. 10.6 N, oo
. NE. 24.7 N. 15.3 NE. |..........
| NE. 16.6 NE. 1.8 ; NE. |[... ......
| NE 18.5 N N
| NE. 18.6 N
.. N. 19.4 S.
: ‘ SW. ' 19.9 N.
September...............cc..... | NE. 1 32 | NE. ' n s
OCtObeT s veeeiieenens .| NE. 159 + NE. = 222 N.
November......... ............ NE. ' 17.0 NE. ' 11.0 N.
| December .......cccovvvunn ... NE. 10 SW. | 1 NE. e
Year ..oooov vve cieneneniinanns l ................... I NE. | 18.9 I N.toNE. .......... " ...... l ..........
] o o | . . R _ ]
TasLE XIX.
WEATHER OBSERVATIONS.
1865-1866. ) 1869. \ 1872-1873.
e - w i 5 .
il . & : i, .
Month. T oEls|el 5|2l sl s gl
- 3 & £ § ™ -] g 2 ™ 3 ) g
= | 3|4 |¢ B3 |2 ilg 815 |8\ % l 8
£ 5| | & ‘ S|=® 10 G ioc|2|0|&!§
) . —_— = — =] T = - —
January 6, 9 ° 20 5 6 o | 4
February. 1t 13 4 10 8 10 o, 7
March......... 13 8 T 20 7 4 o 3
Aprit ......... 16 9 H 7 8 15 o 13
May......oon.nn u 13 4 2| 20 9 s
June.......... 10 15 8 1 2! 14 3 ; 2
July oot ¢ 27| 20 1] 17° | ! o
August 15 12 7 1 6, 23 15 o
September .............' 5| a2 4 || 1 2 8 s1 2
October 9, 18 H 13 o 2, 5 o ’ 4
November . 12 s o 6 1 13! 16 4! 2
December .. 12 7 1 n 6 4, 8 1003
T - | | ' IF, 1 T
Year...... covvvvvnnnnn (251 [9t] [471] 136 | 119 8o I 47 64 | 5] [26]| (s3] [29]] [o] 70| 104 | 128 4| 45
| t ! !
; 1874. | 1875. } 1876. i 1877.
' [ ' [ 0o
| Month. . NS s ° o |
| Lo . ] g . ° & ?é | ~
I3 £ 3 | 48 i 5 3 £8l3
PO Z 3] D £ ;0 | 2 5
- ) - 7T | | :
January....... oo e e [ v 6
February..... ........ e e e e L | 2
DMarch. el [P (O 7 8
CApHL e, e RUURTRUURO ISPPRO P
i May.......oiiininis S e e ‘ 7 1
June........ s e e I, rrrvenes [ [T 6 1
] G e et 5 T RITTReS 9 3
August ... ............ { ....................... T T T 7%
September ........ .... e e e, e e ceieaaes 1 o
October ............... :& ........................................... 7 1
November............. . ........................ 10 | 12 3 12
December ............. I'» ........ Lo ' ........ } 8 ‘ . 2 2
R — _f\ —_— — ) p—— =
Year................... I‘ ........ ‘ ........ i ........ \ ...... | N AU I ........ ' 82 || 65 ' 78
PR B _ . Vo
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TasLE XX.

AURORAS.
No. Date. Hour. ®  Character of aurora. Temp. i?;r:;:g? Fm:?rl
- i |
. ' i
1 | January 15,1866 .... 9P.M.. ..o ittt Singlearch.........coovviiiiiiiiiiiiiinees tieenianns | T | AU
2 | January 2o, 1866 ... .| Betweensand g p.m.andat midnight.., Very brilliant ........................L +10 l NE. | 4
3 | February 4,1866.... 9P.M....c.c.ooieiiniannaneian... | U -1 ... . Calm.
4 | February s, 1866.... “Evening”........... ............... Faint . ...l e e 0 ..  Calm. .
s ! February 6,1866 ... Betweengandtop.m................ Fine display ; partly obscured by clouds.. 414 ' SW. I a :
6 I February 11,1866... 8 p.m.andlater....................... Bright 14 eeeoon..d Calme
7 | March s, 1866....... " Between8andgp.m ................. Moderate display ...........ccoiiinie 3 S D Calm.
‘ 8 | March 6, 1866....... ‘ gp.m.andlater....................... Brilliant display...... ........... .ol 8 | * Calm,
P9 March 7, 1866....... Between8andgp.m................. Moderate display ....... ...l 1 18 NE. i 2 ’
| 1 March 8, 1866....... ‘“Evening,”"8p.m ............ ...... Very fine
i 11 | March g, 1866....... “Bvening,”" 8p.m............. ... Very fine |
12 | March 12,1866...... gp.m.andlater....................... Moderate
13 March 13,1866 ..... “Evening™ . ..., Faint arch
14 March 20,1866...... gp.m.andlater....................... Faint ...
15 | March 21,1866...... op.m.andlater....................... Bright ...
16  March 22, 1866...... CEVeNng .. Bright ..ot . '
17 | Aprilz, 1866 ........ [ 3 L5 | TR Faint oot e |
18 | April 3,1866 ........ I T Very fine |
19 Aprils, 866........ LR N VO Faint c.ooooi i . ‘
20 April6,1866 ..... .. “Evening™.. ..o Brightand very fine ..... ................ 17 ' NE. ! 3
21 l April 7, 1866 .... ... L2 -3 N - Moderately bright ........................ 17 e Calm. }
22 Aprilg, 186 ........ 9 30Pe Muueeniiis et Veryfaint ....... ...l v N, 3 |
23 August 23, 1866. . ... D FOPe Mttt Very brilliant .. 6 . E. . 3 !
' 24 October 4, 1865 ..... L3 L - T Fine arch and streamers .................. 36 | N. | 3 l
25 | October s, 1865 ..... “Evening™...... ...l Faintarch............. e e ol 28 N. I 3 :
26 , October g, 1865 ..... BLOgP. M.t Fine aurora.. i 33 NE. 4
27 i October 20, 1865 ....i 1xto1ap.m®*......... ...l AUTOTR ... L it eiea et es et
| 28 ' October 27, 1865 .... Between8andgp.m ................. Fineaurora..... .......cooveiiiiiannian.. 31 | .......... Calm.
29 October 31,1865 .... 8totop.m..............ccovvnaven... Fineaurora.....................oool 28 |IN by E 6 '
30 November 8,186s... “Evening™............ . ............ Fincaurora............oooviiiiiiivan... 3 ‘ NE. . 4 l
3t November 11,1865.. 8109 P.M.. ..ot vvieeenenn.. ... Nery fine oo -3 ¢ N. s |
32 November 14,1865.. 4a.m.................. e meeneaas Faintarch ... ... ... Calm. !
33 November 15, 1865.. B DM ....ooiiiiiiiiiia Very fine ......oovvvviee ciin e - e Calm. |
34 | November 22, 1865..: Evening ............ccooiiii i -1t | N. 6 !
B December 7, 1865 . ..| 153 8 PPN =23 eiienan.. Calm. |
36 December 28, 1865 .. Between 8 andg p.mt —15 SE. 3

l
'

* Reported by watchman. + Observed by Mr. Bean.

NOTES BY H. M. BANNISTER, GIVING DESCRIPTIONS OF THE AURORAS CONTAINED IN THE FOREGOING TABLE.

No. 2. Arch from NW. to NE. or ENE. with dark segment. Arch doubling inwards in the NE. Just south of the zenith was a faint bow
of light from E. to W. Its elevation was 60° or 70°; that of the northern arch was 30° or 35°. At g o’clock there were three distinct arches in
the N, and at midnight the watchmen and others reported a very brilliant display, accompanied by a hissing noise.

No. 3. Arch from NE. to NW.; faint.

No. 4. Incomplete arch; bright only in the N. and NNE.

No. 5. Band of light from N. to E., or nearly E.: highest in the E. Above the streamers radiated nearly to the zenith, moving northward
and there fading out. None appeared to the W.of N. The clouds hid the whole before 10 o’clock.

No. 7. Arch with dark segment from NE. to NW. Elevation 15° or 20°.

No. 8. Two or three incomplete arches in the N. and another faint one crossing the sky just south of the zenith. Diffuse light near the
southern horizon. The whole soon faded away, and whilc doing so a bright red streamer appeared in the NE. which lasted for some time after
the remainder had disappeared.

No. 9. Faint and ill defined arch at 8 p. m. At g one from NE. to NW. moderately bright.

No. 10. At 7.45 a fan-shaped light in E. which soon lengthened toward the west, passing a little beyond the zenith. This faded out as the
arch reappeared in the north. The arch continued in the north, sometimes single, sometimes double. At 10 o'clock there were four in the
northern sky, none complete, but all quite bright in places. Afterwards there were but two. The dark segment always appeared under the
lowest arch.

No. 11. A little before 8 o’clnck one bright bow in the north and two faint ones. At g the arch was higher and brighter, stretching from
WNW. to NE., where it broke off abruptly and streamers commenced. Thcese were seen from NE. to E. quite bright, reaching nearly to the
zenith. They moved westward over the arch, fading as they went. All had disappeared by g9.30 p. m. The dark segment appeared under the
arch.

No. 12. Arch from NE, to NW. with dark segment.

No. 14. Auroral light in the N. showing betwceen the clouds.

No. 15. Double arch from NE. to NW. Elevation 6° or 8°. Not very bright; no dark segment.




LOCAL TABLES. 109

No. 16. At 7.45 a double arch NE. to NW.; the lower one not very bright, the upper one bright in places. Not darker below. At g o’clock

Ry " Hnwy
//:\\,
NW. =" = ENE.

No. 17. Two faint arches with dark segment under the lower, NE. to NW. Streamers (short) at the end of the upper one.

No. 18. Arch from NE. to NW. with a few faint patches of light in the dark segment underneath. A streamer in the east, which gradually
extended itself to the west across the zenith, forming there a faint corona, from which, however, no streamers descended toward the horizon in
any other direction than east and west. These appeared twice exactly the same each time. There was some motion, but the whole was too
faint to see it well. In fading out it commeaced at the eastern end, and was visible last in the west. The arches in the north increased in num-
ber to four, all quite bright, and there finally appeared also a faint light band crossing the heavens from E. to W just south of the zenith. The
arches in the north often rose and fell and bright spots traveled over them from east to west. )

No. 19. Faintarch, Sky underneath has the appearance of a cloud.

No. 20. At g o'clock a bright irregular arch with its highest point in the NE. stretching WNW. to NE. A few bright spots in the dark
segment underneath. At g.30 there were short streamers in the NE. and four or five broken arches in the N. At g.45 only a double arch in the N.

No. 21. Arch from NE. to NW. Sky not darker below.

No. 22. Auroral light in the north.

No. 23. Very brilliant. The corona appeared twice. A dense stratus cloud occupicd the SE. sky, but the streamers appeared as plainly
against its dark surface as in the open sky.

No 24. Striated or palisaded arch. Elevation 40°. Palisade gra.lually lengthencd out into streamers, which appeared projected against the
light clouds in the northern sky. :

No. 25. Faint aurora, Simple arch. Elevation 40°.

No. 26. Clear. Atfirst only a few streamers nearly due cast. At 8.20 a bright arch from NW, to NE, Elevation about 10°. A few vague
patches of light beneath it. At the same time in the southern sky another arch, faint and brightest in the SW. but in other respects exactly sim-
ilar to the northern one. The southern arch soon disappeared and the northern one broke, leaving a low arch with dark segment in the north
only of about half the span of the former onz. The whole display eaded before g o'clock.

No. 28. First, merely a low light arch with dark segment from NE. to NW. 1o WN W, always brightest to the E. of N. and also somewhat
broken up in the NE. Sometimes the arch appeared double from N. to NE. presenting a forked appearance. The arch finally broke up into
streamers and the whole disappeared before g o’clock. '

No. 29. Auroral arch which soon changed to the form of streamers, brightest in the NE., in that quarter reaching to the zenith. These
moved gradually to the westward and there faded out, leaving only a few patches of light in the north. The arch reappeared at 1o p. m.

No. 30. A faint arch of the usual height and span (NE. to NW.), which gradually brightened and rosz, becoming double in the center, though
still single at the two ends. Changed to the form of streamers, which for a time were quite brilliant, the most so in the NE. and NNE.

No. 31. Arch with dark segment from NE. to NW,, elevation 15°, doubling inwards in the NF., which soon broke up nto irregular patches
of light, which appeared al the same time all around the horizon. These soon changed to the forn of streamers, beginning in the NE. and trav-
eling W. and S. The streamers appeared all around the sky from SSE. to NW. and reaching to the zenith, forming the corona. Their motion
was mostly westward. The whole soon faded out, leaving only diffuse light in the north, and reappeared again at g, but less brilliantly.

No. 32. Faint arch from NW. to NE.

No. 33. First, merely the usual arch from NE. to NW. At g the arch had become much brighter and the segment underneath much darker.
From N. to NE. also there appeared a half arch underneath the main arch. The highest point of the main arch was a Iittle east of north. The
eastern half of the upper arch soon broke up into streamers, the lower one extending itself to the westward, the whole presenting this appear-

the aurora appeared thus: The streamers were very faint.

Nw//x

[N
ance: . 1/ / NE At this time there appeared in the southern sky a well-defined but not very brilliant arch about 40°

above the horizon. TRe streamers appeared nearly all around the horizon, reaching to the zenith in the NE., where they were most brilliant.
The southern arch soon disappeared and the streamers faded, while the arch reappeared in the NE. much the same as before.

No. 34. Between 8 and g o'clock I saw an arch, not very bright, with dark segment, reaching from NE. to NW. Crown N. Atg it reap-
peared in the form of streamers, brightest in the north.

No. 35. At first an arch of the usual height (about 10°) from NW. to NE., not regular in outline, but somewhat waving or undulating, and
doubled inwards in the NE. It extended itself to the eastward, at first horizontally, then gradually rising until it attained an elevation equal to
the original arch, thus forming an arch depressed in the center, stretching from ESE. to N W', or, rather two arches, side by side and connected.
It was brightest at the poimt of junction, which was about NNE. This bright spot afterwards traveled westward over the old arch, The sky
was very black in the north before the appearance of the aurora and under all bright spots afterward. 1 did not notice it to be particularly darker
under the fainter portions.

No. 36. Two bands of light crossing the sky from N'W. to SE. on each side of the zenith.

TaBLE XXI.
- NUMBER OF AURORAS.
. I Month. | 1865. 1866. 1874. i 1875. 1876. 1877. Means.
|l | i B
‘ January . ...l ! .......... 2 e 2 6 2 3.0
' February.................. [P 4 eeeeeenen. ‘ 4 2 1 5.2
D OMarch ..o e 10 e T 4 4 7 6.2
1 April .. oo 6 ' 3 o 3 3.0
| May . .veiiiiiiiiiiiiiees e o .. o o o o.
l June.. oo o ‘ .......... o o o o.
July oo o o o , o P, o.
‘ August ...oiviiiiiiieiiien s H ! o [ LT PO 0.2
I September...........o ] ' 2 1 2 | 1.7
October ..........ceeennenn 6 | N . s ! 2 | 3.2
|I November....... Ceeeeaees | 5 4 7 ‘ 7 |eeeeeiin 5.7
i December ................. i 2 [, 6 1 9 ’ | 45
I' Year ....coooiiiiiiiiinnnl, ll .......... [36] .. «evnnnn ’ 34 ‘ 24 ' 36* 32.6

* 1874 and 1877 combined,
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UNALAKLIK VILLAGE, NORTON SOUND, ALASKA TERRITORY.
Lat. 63+ 53’ N. Long. 160" 35’ W. of Gr.

Height of station above the level of the sea is about 20 feet.

Source of information : A MS. meteorological record, in the archives of the Smithsonian Insti-
tation, kept by Mr. Ferdinand Westdahl. )

BAROMETRICAL OBSERVATIONS,

TABLE L—Barometer. Period 97 days, October 19, 1866, to January 23, 1867. Instrument,
Green’s standard barometer reduced to 320 F.  Observing hours, 9 a. m., 12 m,, and 8 p. m. Mean
=4 (9a+12.48,)- In the synoptical table of mean atmospherie pressure the results are reduced
to sea-level, the reduction for this being taken as 4 0.012 inches.

THERMOMETRICAL OBSERVATIONS.

TABLE Il.—Temperature of the air. Same period, observing hours, &e., as the preceding

Standard thermometer.
WEATIHER OBSERVATIONS,

TABLE 1II.— Weather observations. Period, source of information, &e., the same as the pre-
ceding. Resnlts expressed in percentages.

METEOROLOGICAL OBSERVATIONS AT UNALAKLIK, ALASKA.
. TasLE L

ATMOSPHERIC PRESSURE.

Barometrical observations reduced to 32.0 F.

. ! H ‘
Month, L 9a.m. l 1zm. 8p.m. Mean.' Max. | Min. Range.
P— - — - - - | l—- -_—— - l | — -
January, 1867 .. ...l | 30.212  30.192 30.201 30.187  31.052 | 29.523 | 1.529
October 19-31,1866............ || 29-766  29.801 29.811 29.793 | 30.423 | 29.022  1.401
| November,1866............... . 29.552 ' 29.548 29.556 29.552 30.085 | 28.9o4 1.181
i December, 1866 ... .....ovnnnn. " 29.719 | 29.728 29.718 2).724 30.33t " 29,390 i 0.932 ,
[H
. I‘ i | '
Whole period, 97 days. ........ i 29.79:J 29.795 29.794 | 29.787 | 31.052 i 28.g04  2.148
| [ S

TarLe I1,
TEMPERATURE OBSERVATIONS.

1 ] -
Month. j9a.m. 1zm. 8p.m.!| Mean.| Max. ' Min, |Range.
|
Mo e S M e R
‘i ° .0 o o ° | o | o l -
January, 1867 ............. ... -11.9 — 9.0 —10.3| —10.2 l 16 l —45 |, O -
il 1 ' .
October 19-31,1866........... 16.6 23.0' 18.t 19.2 36 -1 37
November, 1866............... I 76 103! 8.4 8.8/ 32 1 —28 60
December, 1866.......... .... | 16’ 4.6 | 33 3.4 | 32 ‘ —34 66
S : ‘ ‘ i
3 . | |
Whole period, g7 days. ........ ‘ 42304554 3.7 | + 38| 36 ‘ —45 81
|

TasLE 111,
WEATHER OBSERVATIONS.

Month, ‘ Clear, 1Hall’ cleu'.l Cloudy. l Snowy. Rainy.

o I I o
| )

January, 1867 ... ...oiiiiiii e, ! 47-83 17.39 | 7.39 ‘ 17.39 o ‘
|

October 19 31,1866.................. 30.77 23.08 15.38 | 15..8 | 15.38

November, 1866..................... 36.67 ' 13.33 26.67 \ 23.33 ! °

December, 1866 . .......ovieinnn... 35.49 29.03 1' 32.26 3.23 | °

Whole period....................... | 38.15 l 20.62 24.74 ( 14.43 | 2.00
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PORT CLARENCE, BERING STRAIT, ALASKA.
Lat. 65° 17" N. Long. 166° 20’ W. of Gr.

Height of station above the level of the sea is very small, the observations having been taken on
board H. M. 8. Plover,”while in winter quarters at this place.

Sources of information: Dove in Berlin Akad. Wiss. Abhand. 1858, pp. 165 and 173; also
Coffin’s Winds of the Globe, p. 84.

THERMOMETRICAL OBSERVATIONS.

TABLE I.—Period covered by this table is two years, viz, July 1850 to June 1852.
The table is matle from hourly observations taken on board the Plover, these having been fur-
nished in MS. to Professor Dove by General Sabine.
Means = gl (1M 4 20 4 30 4 41 ... 4 230),
In Dove the results are in Reaumur degrees, and are here converted to Fahrenheit degrees.
WINDS,

A small amount of fragmentary material may be found in Coftin’s Winds of the Globe, p. 84.

METEOROLOGICAL OBSERVATIONS AT PORT CLARENCE.

TABLE 1.

TEMPERATURE OBSERVATIONS.

i Month. “ 18s0. 1851, 1852. Mean.
{ H o o o o
[ January.. ... -10.3 —12.1 —11.2
February.............ccoooii e 9.5 — 8.0 0.7
March ........... AP | PPN . 2.5 6.5 4.5
VApril. 17.6 5.3 11.5
May ... civiiiieiiiieeie [[eeer e 33.7 32.0 32.7
' June . ... 40.1 40.8 40.4
; July oo : 47.7 51,9 |eeerurnnns 49.8
CAugust .. ) 44-9 46.5 [...ooiinn 45.7
September .... ..... .......... 383 L 430 e ! 40.7
October ... ............... ... ! 22,1 | 23.2 [ceie..o..n 22.6
November........... .......... - 3.2 4.5 Joeeeninn. ! 0.7
December ............oiiii. ‘ 3.4 — 2.8 [ 0.3

CHORIS PENINSULA, KOTZEBUE SOUND, ARCTIC OCEAN.
Lat. 65¢ 13/ 11” N. Long. 151° 46’ W, of Gr.

Height of station above the level of the sea is very small, the observations having been taken on
board H. M. 8. Plover while lying in winter quarters.
Sources of information: Dovein Berlin Akad. Wissens. Abhand. 1838, pp. 164 and 173.

THERMOMETRICAL OBSERVATIONS,

TABLE I.—The period covered by this table is August 1849 to May 1850. - This table is based
upon hourly observations taken on board H. M. S. Plover, and furnished in MS. to Professor Dove
by General Sabine. Mean = J; (1424 344.... 4+23).

In Dove the resnlts are in Reaumur degrees, from which they have been converted to Fahren-
heit degrees by the usual tables.
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METEOROLOGICAL OBSERVATIONS AT CHORIS PENINSULA.
TaBLE I.

TEMPERATURE OBSERVATIONS.

i Month. Means. Month. Means.
1 .
i | T T T - |
o o i
January, 1850.......... ~-12.0 | August,1849........ .. 45.0 '
February, 1850......... —15.5 || September, 1849........ 42.8
March, 1850............ — 6.0 || October, 1849.......... 25.0 !
April,1850............. 14.5 " November, 1849.... .. 1.2
May,1850 ... ueernnnnn 30.0 ; December, 1849........ 5.2
]

POINT BARROW, ARCTIC OCEAN, ALASKA TERRITORY.
Lat. 71+ 21' 25" N. Long. 156° 16 06"” W. of Gr.

Height of station above the lerel of the sea is very small, the observations having been taken on
board H. M. S. Plover while at or near this place.

Sources of information : British Association for the Advancement of Science; report of the Dub-
lin ineeting. 8°. London, 1857, pp. 159-184.
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