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PREFACE.

The mngiietic survc}^ of Japan published in the present

volume was conducted under the authority of the Earthquake

Tnvestio-ation Committee durinor the four successive summers

1893-6. As will be seen from the complete list of observations,

the work is the result of voluntary co-operations of the observers

to whose skill and enthusiasm the success is due, and whatever

credit there is in the survey it must be attributed to them all,

the writer being merely in the position of reporter representing

their different parties.

The observers were :

—

H. Omort, Rigakuhalcusl,

Prof, of Seismology, Imperial University Tokyo.

S. Nakamura, Eifffckusi,

Now Asst. Prof, of Physics, Imperial University Tokyo.

K. MizüSiMA, Rigahusi,

Now K. Miyamoto.

H. IwAOKA, Rujahusi,

Now Prof, of Mechanics, Higher Technical School of TokyH.

H. KiMURA, Rlgahusi,

Now Director of the International Latitude Observatory,

Mizusawa.

K. TuRCTA, Rigahuhahusly

Now Prof, of Physics, Imperial University Tokyo.

K. UzriE, Rigakusi,

Now Director of the Middle School, Sendai.

A. Imamura, Rlgahusi,

Now Asf^t. Prof, of Seismology, Imj^erial University Tokyo.

y. Kato, Rigakusi,

N<~>W y. HoiMMA,
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T. Ta MARU, Rigalcusi,

Now Asst. Prof, of Physics, Imperial TTniversity Tokyo.

T. To:\roDA, Rigahusi,

Now Prof, of Pliysics Dai-iti Kütögakkö, Tokyo.

D. Sltto, Rigahisi,

Now Prof, of Physics, Dai-iti Kötügakko, Tokyo.

S. Saxo, Rigalcusi,

Now Prof, of Physics, College of Naval Engineering, Yokosuka.

S. SlNZYo, Rigalcusi,

Now Asst. Prof, of Physics, Imperial University, Kyoto.

;M. Hattort, Rigalcusi,

Now Prof, of Pliysics, Naval College E lazima.

A. Taxa Ka date,
The writir.

The writer wishes specially to remember Prof. Dr. D.

Kiknti, Baron, the President of the Earthquake Investigation

Committee at the time, whose interest on the subject and whose

cordial advice both official and scientific was of great encourage-

ment to all of us. Thanks are also due to various public authori-

ties and private persons who assisted the ol)servers in selecting

the stations ; and to the three computers Messrs. T. Kariya,

Rigalcusi, S. Kttsakahe, Rigalcusi and Y. Yasuda, graduate of

the School of Physics in Tokyo, who performed that tedious

work with care and patience.

The spelling of Japanese names adopted in this volume is

slightly different either from that in common use among English

speaking people in this country, or from that of the Romazikwai

system to which the writer is an opponent. The Goveriuiient

Committee for the Improvement of the Language has lately

brought forth a system which is a kind of compromise between the

previous systems. At such a stage of orthographical reformation

one might be excused to adhere to what he believes the best.



PREFACE. VU

The iippearance of tlio volume was mueli delayed by various

eiicuuistances under wliieli the writer had to work. lu the

course of the preparation he had to make two official trips to

Europe and to take a half year's rest between those tw^o on ac-

count of his health, beside having had to attend several unavoid-

al)le committee works. But above all we regret the delay in

lithographic printing which kept the work over three years. The

publication however is quicker than otherwise it would have

been through the kind assistance of his colleague Prof. H.

Nagaoka who arranged the materials of the appendix and com-

menced printing during his absence.

A. Tanakadate.

Physical Laboratory,

Imperial University, Tokyo.

March, 1904.
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A Magnetic Survey of Japan Reduced to

1895.0 and Sea Level.

§ 1. Object of the Survey.

The object of the survey was to get a closer view of the

distribution of magnetic force in the country than liitherto has

been done. It is hoped that we may obtain in this way some

insight into the tectonic character of the country which might

throw light upon the distribution of earthquake disturbances with

regard to time and space.

The object w^as twofold, Hrst to obtain a general or normal,

as it is sometimes called, distribution and second to get the

extent and nature of local disturbances in special districts. With

the first point in view a comparatively large number of stations

were taken in places which were apparently free from distur-

bances of any great magnitude ; and with the second point in

view observations were made in volcanic regions or in places

where violent geological changes are supposed to have taken

place. How near we have come to realize those expectations is

cleai-ly shown in the maps. It will be seen that we have done

something toward the first, but for the second a much more

extended series of observations are needed, although we believe

that some of the prominent points are brought out by the

present survey.
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§ 2. Division of Work in each Year.

In 1893 the middle part of Honsyü was surveyed by two

parties called for convenience the East Party and the West

Party.

The East Party consisted of H. Omori, S. Nakamura, K.

Mizusima and H. Kimura and began its work on July 3rd. and

ended on Oct. 23rd. It made observations at 44 stations

covering the district between the island of Sado on the uortli

and the peninsula of Idu on the south, and from the Lake Suwa to

the plane of Sumidagawa across the other directions. It took

several observations on the active volcano Asama.

The West Party consisted of A. Tanakadate, K. Turuta,

H. Iwaoka, and K. Üziie beside T. Noda who joined the Party

for half of the time. It began its work on July 1st. and ended

on Oct. 27th. and made observations at 47 stations in the district

extending between the peninsula of Noto on the north to the

harbour of Toba on the south, and from the shore of the Lake

Biwa to the eastern foot of Huziyama on which several observa-

tions were taken.

This party had the mishap of breaking the spider line

suspension of the magnetometer at the first station after Tokyo,

and on repairing an unforeseen blunder was committed by using

too thick a fibre, the erroneous effect of which was discovered at

the station Gihu after making observations at 22 stations. This

affected the value of the horizontal intensity but a little, its

effect upon that of the declination was however too great to be

allowed ; hence A. Tanakadate left the rest of the party at

Turuga and made re-determinations of that magnetic element at

those stations except a few on the top of Huziyama.
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In 1894 the Island of Hokkaido was surveyed by two par-

ties called the Korth Party and the South Party.

The North Party consisted of A. Tanakadate, K. Mizusima

and IT. Kimura; it began its work on June 2Gth. and ended on

Oct. 15th. and made observations at 38 stations covering the

whole district lying to the north of Yûbari range and Mororan Bay^

While makinfij observations at Asahi2;awa the 12th. station

of the year, Iv. ]\Iizusima got a sting of an insect on his eye

which became so serious that medical treatment was necessary,

and H. Kimura was called to take his place, who again after

working on 13 stations was obliged to leave the Party at Nogami

on account of fever, so that the remaining stations were ob-

served by Tanakadate alone.

The South Party consisted of S. Nakamura and A. Imamura

and began its work on June 26th. and ended the work on Oct.

28th., it made observations at 28 stations including Tokyo and

Sendai on the southern half of the island approaching the dis-

trict of the North Party at Nemuro and Setana.

In 1895 the northern part of HonsyQ was surveyed by two

parties called the North Party and the South Party.

The North Party consisted of A. Tanakadate, S. Sinzyö

and Y. Kato, and began its work on June 23rd. and ended on

Sept. 13th. and made observations at 37 stations covering the

whole district lying to the north of Sendai. This Party had the

assistance of Z. Tatihara near the end of the work.

The South Party consisted of S. Nakamura, A. Imamura,

T. Tamaru and D. Sutö, and began its work on June 23rd.

and ended on Sept. 4th.; it made observations at 32 stations

covering the district lying to the south of Sakata to the penin-

sula of Awa-Kazusa boardering on the west on the valley of
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Sinanogawa. This party made observations at a few stations of

the East Party of 1893.

In 1896 the sonthwest of Honsyû, Sikoku and Kyûsyû

was surveyed by three parties, called the Kinki Party, the Seto

Sea Party and the South-West Party.

The Kinki Party consisted of S. Nakamura, Y. Katö and

T. Tomoda, and began its work on June 30th. and ended on

Sept. 6th.; it made observations at 28 stations covering the dis-

trict lying to the west of the Sea of Ise up to Okayama Bay

making a point on the Island of Awadi. It took observations

at a few western stations of the West Party of 1893.

The Seto Sea Party consisted of A. Tanakadate, D. Sutö

and S. Sano, and began its work on June 26th. and ended on

Oct. 7th.; it made observations at 43 stations covering the dis-

trict lying to the north and south of the Seto Sea on the west

side of Okayama Bay, and three stations on the northeast of

Kyûsyû.

The South-West Party consisted of A. Imamura, S. Sinzyö

and M. Hattori, and began its work on June 28th. and ended

on Sept. 7th.; it made observations at 30 stations covering the

whole of Kyûsyû except the three stations above mentioned.

In counting the number of stations, the base station Tokyo

and some of the repeated observations at the same station in

different years are included ; while those places where only dip

and vibration experiments were made are excluded.

§ 3. Equipments and Procedure of each Party.

Each party was equipped with a set of magnetometers, a

chronometer, a tent, a folding soft adapted for bed, a battery of
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dry cells, small electric lamps, a box of necessary tools and

materials, besides the "Berliner Jahrbuch," a logarithm table

and note books.

The magnetometer is described in the next section: All the

chronometers used were siderial, made by Negus, New York.

The tent was specially designed for the purpose, it is round 3.5

meters in diameter pitched with a center pole of 2.7 meters

length. It is made in two parts, a conical top and a cylindrical

wall, each of which can be folded back partly or wholly to

accommodate various circumstances. It has a mosquito net fit-

ting inside closely throughout. The top can be opened for

astronomical observations and turned round after the fashion of

an equatorial dome. Observations were often made with the net

on, this caused diffraction phenomena producing four images with

tails round the central spot, corresponding to square meshes of

the net. The effect is however of no importance for the kind

of work we are concerned with. On hot days the wall was

removed giving the tent an appearance of a large umbrella with

hanging curtains. This defence against insects proved also to be

a useful guard for the instruments against wind and dust. The

tripod for the magnetometer was set on the east side and that for

the dip circle on the west, and the sofk on the north ; a small shelf

was rigged to the center pole for laying notes and small articles.

The magnetometer, dip circle and chronometer were carried

by the observers themselves in travelling by rail or carriage, in

crossing over mountains they were usually carried by coolies or

sometimes on horseback ; the chronometer was well corked

round the gimbals and the box thickly wrapped in blancket

which secured it both against mechanical jars and abrupt

changes of temperature.
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The selection of station was done by what was called the

forerunner " Senpatu-in '' who came to the place a day or half

before the rest of the party and made necessary examination

and arrangements. Stations were taken with the usual precau-

tion against disturbances from buildings, railways, iron bridges,

electric plants, factories &c.; care was also taken with regard to

the permanency of its surroundings in order that observations

may be repeated in future at the same place, although there

must be allowed a large margin of uncertainty in this respect.

PI. LX to PI. LXXXVII are topographs of stations. The

objects to be represented for the identification of places are so

various that the uniformity of scale and orientation could not

be followed ; in most cases they are sketches taken by the

observers and are to be looked upon as mere substitutes for

verbal description.

No member of the party was specialized to take any par-

ticular kind of work, on the contrary each had to do all the

operations by regular turn including even the business part of

acting as the forerunner above spoken of. This was insisted on,

not on account of equal sharing of labour but for the object of

eliminating personal errors of observations and peculiarities of

manipulation which were likely to be thus discovered. This

gave also the party the power of continuing its prescribed work

even if it be reduced to one person through accidental failure

of the rest, which unfortunately happened more than once during

the survey.

In the last two years of the survey, besides making regular

sets of observations in the tent, observations of dip and horizontal

intensity by vibration only were made at two or three points in

the neighbourhood, under the protection of a parasol from
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which iron was replaced. The result verified to a certain extent

the selection of the station. Local disturbances in an apparent-

ly smooth plane were sometimes surprising. Those points are

not numbered in the list but are given as " Syuttyo "; Nos. 54

to 61 in the first year are of this category, and they would have

been so named had they not been observed with the express

view of finding the effect of Huzi.

§ 4. Instruments.

There are four sets of magnetometers belonging to the Earth-

quake Investigation Committee, three of which were used in the

survey. Their construction is the same in principle as that

adopted in the magnetometer used by the South Party of the

magnetic survey of 1887, and fully described in Vol. II p. 178

and Vol. V p. 163 of this journal. The plate in the front page

is the photograph of No. 1 instrument. The theodolites were

ordered from Troughton and Simms of London for the special

purpose. The graduated diameter of the azimuth circle is 18 cm.

and that of the altitude circle 17.5 cm., both are divided to

every 10' and are read with two verniers to 10". The telescope

is of 4.8 cm. clear aperture and 36 cm. focal length and has

five transit wires of about 10*^ equatorial interval.

The modifications now introduced in the part of magneto-

meter are of minor importance being simply for the convenience

of manipulation, they are :

—

1. The magnetometer which is now put in a metal tube

to guard against electrostatic effect of glass tube.

2. Magnetometer stand which is in the form of a tube

standing upon three legs and can be fixed either to the base
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plate of tlie theodolite for declination observation, or to the

base of Y's for deflection experiments, by working the differential

screw at the center. (See pi. in front page.)

3. Use of autocollimating telescopes, which makes the in-

strument more compact.

4. Cylindrical form of vibrating magnet which facilitates

the use of transporter.

5. The transporter with which the magnet can be carried

from one position to another on deflection bar or reversed in

direction with great ease, without the danger of imparting heat

from the hand of the observer.

Fio:. 1.

It may be remarked here that Mr. Ch. Chree's objection

to the Kew pattern of deflection bar was looked into in 1887

already, though not expressly stated. From the photograph in

the front page, it will be seen that the correction arising from

the flexure of the bar is very small in our design.

6. The use of the dip circle box for vibration box : for

this purpose two Y's were provided on the base plate of the

box. When the bar magnet was laid on those Y's its axis was

horizontal and it was so adjusted in azimuth that its direction,
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as observed b}^ the reflected line in the focus of the telescope

from its polished end, remained unchanged, when it was lifted

up slowly by screwing up the suspension fibre.

The instrumental constants are as follows :

—
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made by Ciisella, these are Nos. ÖG13, 5G14, and 0015; after

1894 tliey are nuni leered as 1, 2, 3, respectively and are put

together witli the magnetometers of corresponding numl)ers. In

1893 one dip circle (Casella No. 4365) was borrowed from the

Hydrographie Bureau for the East Party and another (Dover No.

88) from the Science College for the West Party.

For reversing the magnetisation of needles a pair of coils

each wound with insulated wires of three difterent diameters
;

the thinnest being put innermost, was made for each set of in-

struments. They were put in a closely fitting box which acted

also as sliding guide in introducing the needle safely into the

narrow cores. The usual bar magnets were only carried to

provide for the case of the failure of dry cells.

The declinometers were electromagnetic, the same as those

used in the survey of 1887, the only difference being in tlie

construction of the mirror magnetometer already described.

Simultaneous ol)servations were made with those instruments

at various times as is seen in the Complete List of Observa-

tions, and differences were found. They arise from the errors

in the determinations of the constants, from the errors of gradua-

tion and the eccentricity of the circles, from the deviation from

circular form in the axil of dip needle besides the accidental

errors of observations. The difference will depend upon the

local values of magnetic elements and different sets of observers

to certain extent, hence we have not applied instrumental

corrections in any of the results, the constants of the magne-

tometers were however determined at various intervals during

the survey.

The distribution of these instruments among the several

parties were as follows :

—
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18U3

1894

1895

1896

Magnetometer.
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2-
tix

sin '2tc]z — n
cos •2;r/r+ (1 — n)lib

wlieru ?i is the estimated fraction of a «ecoiul and " tlie [)L'riod of

vibration of the magnet. Tal)le I is constructed for the purpose.

TABLE I.

Ourrections to be Applied to the Estimated Fractions of

Hecond when Sirajjle Harmonic Motion is Observed by

Eve and Ear Method.

1)1 \^ Period

Fi-actions \
of second



rm

Natural Hizc.
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their lowest ends are nearly 2 cm. apart, so that its moment of

inertia about the vertical axis is less than 0.0003 gr. cm.'- and

is neglected in the calculation.

The inclination of

the magnet is adjusted

by movins; the small

tie E in Fig. 2 within

fraction of a minute.

The magnet is subject

to a slight motion in the

vertical plane caused by

accidental disturban ces

of the air or ground

tremors. This effect as

well as that of the inclination upon the proper period of vibra-

tion was specially studied l)y making observations with large

amounts of those errors ])ur]iosely given, as follows :
—

Kogota July 1st. 1895.

Local Time Temperature
y^brntion

11"

11"

11"

Observer H. !~>inzy().

Recorder A. Tanakada'J'e.

Remark.

24'" A.M. 20^6 C. 5\8810 normal p.)sitiou

41'" „ 20 .9 5 .8785 nortli end down 30'

-,,,„ ^^,. r- ~ Qi-Qr^ (with motion in the vertical
'^^ " ^^^-^ O.b/öü

Ipiane, amplitude 30' to l.y

1"
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As these effects vary with the squares of amplitudes they will

be entirely negligible when the deviation from the normal ])Osi-

tion is one or two minutes.

llie Deßectloii Krjteriment was done wdth two distances which

y re fixed in each l^ar {i\ V2 of § 4). The order of various posi-

tions of the magnet was Fier. 3.

as indicated in Fig. 3, ^^^ ^^^ ^^^ ^^^

(1) (2) (3) (4),
^'' -= = ^ = -^ ^

(
— 4) (

— 3) (
— 2) (~1) and again (1) for check, where — sign

shows that the magnet is reversed end for end. This order

seems to be the usual one : it is found though too late that

better order is (1) (-1), (2) (-2), (3) (-3), (4) (-4), reversing

at each particular position ; series of experiments were made for

the express purpose of comparing the methods, and it was found

that the latter order gave more consistent values than the

former. The reason is obvious, in the former method the slight

change in declination during the experiment, which takes about

15 minutes in our case, produces error in the angle of deflec-

tion, while in the latter method this error is minimized.

The temperature coefficient of the magnetic moment of each

bar magnet, was found directly from the experiment ; sufficient

differences of temperature being usually obtained from the morn-

ing and afternoon observations as is seen in the complete list

under the headings " M." and " Temp." The fractional decre-

ment of moment per degree centigrade varied between .00070

and .00082 and the correction is ajiplied as shown in the speci-

men i)age where tv and ta are the mean temperatures in vibra-

tion and deflection experiment respectively.

The Dip Circle was set into the magnetic meridian by the

usual process of observing its position in which the needle stands
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vertical. The reading of the azimuth thus found was compared

witli that found when the vibration experiment was carried.

The difference between those two kept nearly constant ; hence

when vibration experiment was done before the dip, the magnetic

meridian was obtained by applying this small difference. The

metliod was especially convenient when experiment was done in

open in " SyuUyö.^^

In reversing magnetism by means of the coils the current

was kept for ten seconds, at first the magnet was reversed with

regard to the coils and the current reversed to eliminate any

unsymmetry. It was found however in the course of the survey

that this double operation was quite superfluous.

The Declination was observed in the same way as in the previ-

ous survey, the only difference consisted in taking four positions

of the coil in each set of observations, reversing the coil with

regard to north and south and again with regard to east and

west, although the mean of the last pair is usually sufficient.

The Astro7iom(cal 3[eridimi was usually found by observation

of the Polaris, and then transit of six stars were taken with

the telescope reversed in Y's at the middle, each three being

north, zenith and south stars. From these observations azimuth

coUimation and clock errors were found by Mayer's method.

In setting the theodolite into the meridian, the graphical method

given by the writer (Sfigaku-Buturigakkwai Kizi Vol. VI p. 21)

was very handy as the azimuth could be found at a glance to

fraction of a minute.

The attached specimen pages of field notes which were

entered in printed schedule will illustrate the process.

Local Time and Chronometer Bate were determined at nearly

every station by taking observations in the evening and either
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SPECIMEN PAGE OF OBSERVATIONS FOR

Date, Aufjvst lo/h. 1S96.

Observer To:\ror)A.

Recorder Natj:a:\iura.

TeiuiieraUire
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FINDING THE HORIZONTAL FORCE.

Obm'ver Nakamuka.

Rernrder TOHODA.
Plac, MyZzi.
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SPECIMEN PAGE OF OBSERVATIONS
Inslniment No. 3.

Date Orl. 6fh. 1894.

Time
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FOR FINDING THE DECLINATION.

Place Nemvro.

5
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SPECIMEN PAGE OF OBSERVATIONS FOR
FINDING THE DIP

Plane Tniaiti.

InMmmenl No. 2.

Needle No. 1.

Began 3 3.2 p.m.

Bate July :\lsl. lS9(i.

Observer Sano.

Recorder Sut5.

Ended 3 3S.3 p.m.
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early in the morning, or at the noon the 8un's transit, except

when prevented by unfavourable weather, for which cases the

rate and error were interpolated from the previous and succeed-

ing observations.

As the state of the weather can not usually be relied upon,

the first chance of making astronomical observations was always

taken advantage of, l^e it the sun or the stars either in altitude

or meridian passage. The comparatively large telescope was

designed for this reason, to enable us to observe large stars

through mists or thin clouds ; a still larger aperture, though

sacrificing a little definition, will be recommendable in future.

§ 6. Diurnal Variation.

The corrections for diurnal variations are not applied, being

eliminated to a large extent by taking the mean of three or more

sets of observations of all the magnetic elements in each of principal

stations (see Complete List of Observations in the Appendix). A
set of experiment for the determination of the horizontal in-

tensity and the dip was made in the morning about 8 or 9 a.m.,

another near the middle of the day about 1 or 2 p.m. and the

last in the evening about 6, and often a set Wcis made at night

after finishing the astronomical work, when that was done under

favourable circumstances. Strict times of observations could

not be followed on account of the conditions of travelling and

also because of the astronomical observations, which had to )je

taken at ^vhatever time that was available.

Declination was observed at as many intervals as ])ossibh',

so as to enable us to draw the diurnal curves (see PI. 1. to

PL LIX.) at each principal station. The mean value is obtained
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by ]:)lainmetric method, and is indicated by a dotted line in the

phite, where only a part of the curve is obtained the mean is

inferred from those of tlie neighbouring curves.

The diurnal curve was also useful in warning the observers

of magnetic storms, during which the regular observations had

to be sustained.

§ 7. Reduction to the Epoch 1895.0.

In order to reduce the observed values to a common epoch,

we require to know the secular variation of each magnetic element.

It was hoped by taking observations at the stations of the pre-

vious survey of 1887 this might be found at each place. On

carrying out the work, however, it was found that observations

in most of the old stations were impracticable on account of

changes that have since taken place in their surroundings. Al-

though many of the names in the list of observations are the

same, there are only 7 places where regular observations were

made at the identical spot ; the values of dip and horizontal

intensity given in tlie list under the heading " Station 1887
"

were nnxde again now for the sake of reference even though the

surroundings had somewhat changed. Under these circumstances

it was considered not expedient to derive the annual variation

in the way first thought of.

The method used is to find mean secular variations by

com})aring the empirical expressions of magnetic elements in terms

of longitude and latitude, which were already worked out by Prof.

Knott, with those of the present treated in similar manner,

su})posing those two sets of values to represent the magnetic

state of the country at the epochs corresponding to the means of
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the times of observations in the two surveys : these fell respec-

tively 1887.51 and 1895.12 during whicli interval the variation

is assumed to have ])een uniform ; thus :

—

d=:)° o.i'(;4-o.'2S6'Jç'-o:i44j;.-o:ooo294(j;.)- at 1895.12

0=4° 54.'4+0:241J^-0.'l33J;-0.'000231(J/)- „ 1887.61

J.;= li:2 + 0:04.3J(P-0:011J>i-0:OOOOG3(j;0' for 7..3I year«.

and -'^-1:49 + 0:OO.j!J:JJ^--0:û314GJ/-0:0000084(J;0' per annum

where J^"= (^— 37°)', J/^. =r(/ — 138°/ * expressed in minutes

similarly

^ = .30° 47:4+i:0G8J^-0:0792j;. at 1895.12

H=ho° .54:9 + 1.'i4(;j^- on .5.5GJ;. ,, iss7.gi

Jd=^ - 7:.3-0.'Ü78Jv^ + 0:07G4J/. for 7..'31 years.

^^z= -.l.'00-0:0104Jc? + 0.'0l02J/ per annum

11=29317- G'i2_f^-l!48j;. at 1895.12

H = 29247'-G.'l7J^-l'.17j;. „ 18S7.G1

JH= 7d + 0.'05Jy^-0'.31j;> for 7.51 years.

^^= 9'.33 + 0'.00G7J^-0!041J;. per annum.

The vahies for 1895.12 were derived from the results of

observations at 288 stations which w^re seemingly free from ex-

travagant local disturbances by the method of least squares, a

process somewhat superfluous but useful in training the com-

puters for further work. Tables II, III, IV, give these annual

variations for each degree of longitude and latitude throughout the

country and were used in reducing the values to the epoch 1895.0.

* The origin is taken at round number of degrees instead of the mean value for

facilitating the use of the formuhe, tlie slight increase of probable errors in the comiuted

values thus caused is quite insignificant.
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ANNUAL VARIATION

/

c
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II.
OF DECLINATION. {See Table VIII.)

13S°
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TABLE
ANNUAL VARIA-
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III.
TION OF DIP.

138° 13î)°
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TABLE
ANNUAL VARIATION OF
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IV.
HORIZOiNTAL INTENSITY.

138°
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This method gives only the average secular variations, the

results are therefore partly over-corrected and partly under-

corrected especially in regions under the process of tectonic

change, some of \Yhich had already drawn our attention.* To

minimize such effects the nearest round number of years to the

mean time of all the observations is taken as the epoch to

which all the observations are reduced, the amount of maximum

correction l)einir about one and a half year either wav.

It is to be remembered in this respect that three destructive

earthquakes have occurred between the previous survey and the

end of the present : the strongest in 1891 in the district of

Mino-Owari and two less severe, one in Sakata in the winter of

1893 and another in Tokyo in the summer of 1896.

§ 8. Reduction to the Sea Level.

To reduce all tlie observations to the sea level, the vertical

variations of the magnetic elements were derived in the way dis-

cussed in § 11 below, using the first approximation of mean

isomagnetics used in deducing annual variations. The corrections

are quite sensible in some of stations which are two or three

kilometers high and affect materially the amount of disturbing

forces in such altitudes.

§ 9. Isomagnetics.

The reduced values of magnetic elements were ^^ut on maps,

one for each element, and isomagnetics were drawn l)y the tent-

ative method of interpolation, taking care to give slight allow-

ances with respect to second differences. In some plac-es it was

* The Disturbances of Isomagnetics atteudiiij? the Mino-Owari Eartliquake of ISUl,

A. Tanakadate and H. Nagaoka, Journal of Science College, Vol. V. part II.
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difficult to decide wliicli course the curves will take, and recourse

had to be made to the comiiion sense estimate or guess ivork.

To draw those curves with accuracy " over even the smoothest

hillside " to use Lord Kelvin's words with regard to the dis-

tribution of atmospheric electricity, " would infiniteh' transcend

human mathematical power."

Mr. S. Nakamura and the writer starting separately on

different sheets obtained curves agreeing in general appearance,

but in particular details they differed widely in some places, the

curves in INIaps 1, 2, and 3 drawn on transparent sheets, are

a compromise made Ijy the writer. Actual values at each station,

corresponding to the nearest mark on the maps, are given

along with the curves, so that they can be reconstructed by any

one to suit his own view. The controversy which has risen in

this respect in the result of previous surveys is thus avoided. Those

curves were prepared on a larger scale of linear dimension five

times those given in this volume and were reduced by pantograph.

§ 10. Mean Isomagnetics.

The mean isomagnetics are re2)resented by empirical fornud^e

expressing magnetic elements in terms of longitude and latitude in

the usual way. Number of terms to be taken in such expressions

depends upon the character of distribution of these elements in the

country. By way of trial these elements were calculated for 12

points in Japan from the table of magnetic elements for the globe

corresponding to 1885.0 as given by Prof. Ad. Schmidt," in

which the expansion is carried to seventh harmonics. Table V
shows the distribution of these points.

. * Aus dem Archiv der Deutscheu Seewarte XXI Jahrgang 1898 No. 2, p. til.



'TOOL A. TANAKADATE.

TABLE V.
Magnetic Elements Calculated fronj X, Y, Z, Expressed in

Spherical Harmonics for 1885.0 by l^of. Ad. Schmidt.
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r,= 2° 48:50 -3:90j;.+ 11:03 j^- -o:380( J/.y- + o: ll4(J/)(JvO-o:i3.Xj^)-

+ .44 ±.14 ±.14 ±.04:3 ±.083 ±.041

ti=r)r 23:.3S- 8:41J/+ <^'):7GJv^-o:oo:h J/0' --<"''iGO(j;o( Jç^)-o:r.7-2(Jv-)-

±.65 ±.20 ±.21 ±.064 ±.122 ±.060

H = 29069: 4- 49!72 j;- 404: 60Jçf- 141 G(J?.f + 6:544( J/)( 4^) - 5: 680(4^)-

±2.0 ±0.62 ±0.64 ±0.194 ±0..''>74 ±0.184

where j;. = (;.-138°)° and, J^=(^-37°)° expressed in degrees.

The values calculated from these expressions are compared with

the given data in Table VI.,

TABLE VI.
MagiKitic Elements calculated as Quadratic Functions of Longitud(^

Latitude, from the Data given hy Splierical Harmonics for 1885.0.

and

No.
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iVoni wliieli we see tliat tlie quadratic formiilre are sufficiently

near for the purpose. Some of the coefficients whose values are

less than probable errors may be omitted; but since the omission

of only one or two terms little lightens the labour of com-

putation, they are all kept for the sake of uniformity.

The reduced values of mapiietic elements in 241* stations

which were seemingly free from large local disturbances w^ere

treated in the same manner and gave

r,= .5° 03:i5-8.'274J;. + 17:36r)J^-0:649J7^-0^23GJlJ^-0:075J^'

+ .68 ±.291 ±.34.'5 +.09G ±.187 ±.103

^= 50° .50.'G1 -7:578j;.+ G8:253J^ + 0.'296JÎ^-0'43SJIJ^-- 0.482J^-

±.58 ±.247 ±.292 ±-081 ±.158 ±.087

H=2940L4-74!97J;.-362!4.5Jç^ + 3l497J^--l!316JlJ7'-4.331Jp

±8.1 ±3.45 ±4.10 ±1.141 ±2.216 ±1.222

wdiere j;.=(>^-138°)° and J^ = (^— 37°)° expressed in degrees.

Expressed in minutes tliey l^ecome

0= 5° 03a5-0:i379Jyî+ 0:2894Jçr-0:0001803Jl2

- 0:00006.57JlJ^- 0:0000209J^-

^=50° .50:61-0^263//;+ 1.'1376J^ + 0.'0000821J^-

- o:oooi2i8j;j^-o:oooi340J^^

H =29401^4- 1.2494J;. - 6!o409J^- + 0^0009713 Jl-

- 0^0003656j;j^ -0.0012032J^c^'

The computation was carried in dujilicate beside being con-

trolled in the usual way. The mean probable error of a single

observation is

* These stations are distinsuislied bv non-braeketed nniul)ei's in Tables XV and XVI.
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+ 6' 46 in the Declination,

±5:47 „ „ Dip,

+ 73.' 2 ,, „ Horizontal Intensity.

The probable errors of the empirical coefficients are not in strict

sense the result of accidental errors of observations, but are

chiefly due to the amount of local disturbances ; if we omit a

few of the stations which give large residuals, they will be

greatly reduced, or if we include some of the stations that were

omitted in the equations of condition they will be much in-

creased : they are put here simply to indicate some measure of

certainty in the values of these coefficients calculated by the

definite method, and also to show the danger of applying these

formulae to too large values of co-ordinates ; their extreme

amounts within the country are :

—

at
\j<p=0

'^

[Jç) = + 8°

±0' 68 + 1,5.' .5 in the Declination,

±0: 58 ± 13: ,, ,, Dip,

±8.' 1 ±183.'l „ ,, Horizontal Intensity.

Their large increase with the co-ordinates is caused principally l)y

the smallness of weight in the coefficients of JÀJ<f, and they can

be diminished by taking simpler formuUe than the complete

quadratics, the eftect of increase in the weights of the co-

efficients over-compensating the increase of residuals.

This is exemplified in the following reduction of the decli-

nation by the parabolic formula, made for the })urpose of finding

better value of the annual variation by comparing with the

expression of the same form obtained in the previous survey.
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The 8ame data give in this ease, JX and J(f hailing the same

meaning as above expressed in degrees,

0= .5° 02.'47-8:093J;. + 16:622J^-0.'84ÖJ;:-

±.59 ±.271 ±.2(i5 +.033

For the co-ordinates j; = ±8° and J(p = ±S°, the probable error

becomes ±3/7 instead of ±15/5, although the mean probable

error of a single observation is greater, as it should, namely

±6/53 against ±6. '46 of the previous result.

With this value of o, its annual variation takes the form

0= 5° 02(5 -8.'09 J/1 +i6.'62Jçc-0:840J^- ut 1895.12

ô= 4° .54.'4-7.'9SJ;.+ 14.'46Jç)-0:832J/r at 1887.61

0= 8:i-0.'llJ/î+ 2.'16J^-0: OU/- fur 7.51 years.

âl.= im-0m5Jk+ 0:288J^-0:0013J;r per annum

which is preferable to the provisional fornuüa given in p. 23

al)ove in estimating mean declination for few years following the

epoch.

The values of the magnetic elements calculated from these

fornmhe for every round number of degrees of longitude and

latitude in the country are given in Tables VII to XIV, and

in Tables XV and XVI those calculated for each ol' the

stations together with the observed values and their differences

are given.

The curves in 1)luo colour in Ma])s 1, 2, and 3 are traced

i'runi these etpiations and can be (.-ompared with the isomagnetics

drawn 1)y tentative method by laying those sheets closely under

them. In Maps 4, 5, 6 and 7 the total force and its rectangular

components are drawn, the differences of the observed and cal-



MAGNETIC SURVEY OF JAPAN FOR THE EPOCH 1895.0. 37

Ciliated values being given in blue and red figures in each so

that the amounts of local disturbances can be seen at a glance.

Comparing the equations of p. 34 with those of ]>. 33, or

Table V with Tables VII, IX and X below, we notice that

they differ by a far greater amount than can be ascribed to

errors of observations or to secular variation. Whether this is

due to want of terms in the harmonic exjmnsion or to that of

data in this part of the globe remains still to be seen.
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TABX.E
JJcclinations at 1895.0 at the Intersections of entire Degrees

= 5° 3.'15-8:274(;.-138°)° + 17.'365(^-37°)°-0:649

121)^ m)' 131° i:}-,>° i:J3° IU°
I

135° 13()^ 137'

4«^

45°

44^

43^^

42°

41°

40=

31)°

38'

37^

36°

35°

34=

33' 4° 5^S

32'

31'

5° 28.3 7-J

- 17<5

5° I/.'l 6J3 5° lofS 7^6

5° io!6 "'« 5° 9'/ 2^2 5° 7^5 3^5 5° 4.'o 4's 4° 59:2 ea 4° 53'! 7:4

— lOfd 1 i**'» — JSf(; — is'.-.i IS'l 17^8 —
4° 50:9 0^7 4° 51:6 '''7 4° 50:9 2^04° 48:9 :r2 4° 45:7 4r« 4041:1 y.s 40 35:3 7-

— ]9r4 — 19^2 — isra — isre — isrö isr2 isfo —
4° 29:4 2-1 4° 31:5 ory 4° 32:4 "'4 4° 32.0 >^7 4° 30.'3 -I 4° 27:2 4r:-, 4° 22.'9 5'« 4° \f.^

ern

4° 9:6 2:4 4° 12.0 1-1 4° 1 3- 1 "- 4° 1 2.9 i'-5 4° 1 1-4 2-'^ 4° 8.'6 4ri 4° 4:5

3°49'6 2; 3'>52:3>v'3°53:6

>o or>'r ../,, -.o3^29:5 2ri. 3" 32:41'.^ 3 34-0

-,0 - t'^
DJ-/

^,
;.

129' 130° 131°
i

132° 133° 134' 135° 13(>°
; 137
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VII.
of Longitude and Latitude, calculated by the Formula,

{(; - 138°)°;-- 0:23 G(;- 138°)°(^-37°)°-0.'07rj
{ {ç - 37°)°} -

39

138° 139° 140° Ul° U2° 143° 144° 145^ 14(>

6°4i-3

— If) a —
4()

6° 40 .'9 H '7 6° 26.'2 16 '0 6° IO.'2

- 1')',-, IS '3
\

lô'l —
45

6° 25:414-56° io.'9i5's5° 55:1 i7'o5°38.'i is'4 5° 19^7 in-r 5° o.'o 44^

I

6° 22.'6 i2'!i 6° 9.'; 14-25° 55:51.^05° 39:9 ifi'sgo 23'i is'i 5° 5b ifl'S4°45.'5

6° 6'.6 v2'- 5° 53:9 14-0 5° 39:915^3 5° 24:6

5° 50^4 1-".^ 5° 37:9 13'S 5° 24:1

5°44:9io'!i 5° 34^0 12-2 5° 21^8 13^65° gs

- IR'7 — ifi'5 1— if.rn 1 ifi'fl —
5° 28.'2 10-7 5° 17:5 ]2'n 5° 5^5 13-34° 52.'2

- ]ß-<)
j

l(i'7 16 f4 If) '2

5° 20^4 fl'i 5° 1
1.
'3

1«--. 5° o.'S 11-7 4° 49.' I 13:1 4° 36.'o

- 17^2
'

i7'i IT) 'S
—

ir,'r. -

5° 3:2 !''n 4° 54:2 in.-2 4° 44:0 n'ô4° 32.'5

- i7'ö
i

17'2 i7'n ir,'7
—

4° 45:7 S-7 4° 37:010-04° 27:0 11-24° 15:8

- 17'fi
i

17'3 17'1 Ki'il

4° 28:1 s-4 4° 19:7 0-840 Ç)'c) 11-03° 58:9

- 17^7 17'ö 17^3 -

4° I0'4 S-2 4° 2:2 9-6 3° 52:6

13S° 139^ 140^ 14r

43^

42°

4r

40^

39^

38^

37'

3(>°

3.'/

34^

33^

32^

3r

142 143° 144° 145^ 14«^
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TABLE
Annval Variai worn of Decliiration at tlic Intersections of entire Dec;rees of Lonj^itude and Latitude
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VIII.
Jo

CMlculated by the Forinuhi _|-= 1.'08- 0.'01.X/.-138°)° + 0:288(^-37°)°-0.'00i;3{(/.- 1:^,8°)°}-.

138°
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TABLE
Dipfi at 1895.0 at the Intersections of entire üegrees

=--50° 50:Ci - 7:57S(;. - 138°)° + G8.'253(v- - 37°)° + 0.'29ß

VIS)'

w

w

VM)' \U V^2' 133^ 134°
!

135^ 136° 137°

440

43^

4:2°

41

40°

?A)'

3S^

37°

?AV

35°

34^

52° 6.'7 s'"

51° 6:9«^^5o°58'5 •''

69f0 09 r2

50° 35'4in'-i5o° 25;oo's5o° 1 5^2 0-2 50° 6'o^^7 49° 57'3''"49°49-3 "'-'

— "rl'A 71 .'fl 71 r.") 71 '1 7(1.'.') 71) n —
49° 33.'6ior(!49° 23'o9;o49° 13; 1 9^49° 3.'7s^'*48° 54.'9si48° 46.'87rfi48°39'2 7^0

7r.'S
i

7^-5 72^9 72'4 7K9 ! 71 '6 71 '1

48° 3o.'5io'748° i9^Si"'i48° 9'79rô48° o.'2s;o47° 5i:3sr:!47°43:o7's47° 35.'27'i47°28{i e^e

75 a 1 7-1 '7 ! • 7-1 f2 7".'S 7:; '4 7:'.'Ü 72^1 -

33° 47° 26^210^847° i5{4ior:!47° 5.'i 9:^46°
5
5:5 on 46° 46^48-546° 37'97«46° 3o'o7;346° 22'7

32°

3r

45° 59-3 >^'H5° 49-5 «'H5°4o'2^'H5° 3i'6

i 77a 7Gf7 76ri -

44° 42'29M44° 32.'8 .^'744° 24^1

129°
I

130°
I

131° 132° 133 134^ 135= 13()° !
137°
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IX.
of Longitude and Latitude calculated Ly the Formula

{(/-138°)°]--0:43S(/-1.38°)°(^-37°)°-0:4^2{(ç?-37°)°}^

138° 139^ UO^ UV \ U2' U3-
i

IW UÔ' U(\'

59° 44-5

58° 55:20^58° 46:2 s'5 5 8° 37:7

— 5!)r7 r,:);3 — 5S's •

—

46^

45°

57°55-5^^^«57°46-9s-»57°38-'9-^57°3i-5«'^57°24'7«^^57°i8.'5

57° 3'5«^-56°54-8'^^^56°46.'7-''56°39'i''^"56° 32:20^56° 25:8r,:s56° 20.0

44°

43'

56° i:5«^«55°53:2:rr55°45:5rn55°38:4

— CSn l:2'i; j (i2'2

54° 58.'47^s54° 5o:67':i54°43.'3

j

i— M'i) — ecu; 1 (,:'>']

54° 2:4^:053° 5447:453° 47:00^853° 40:2

— Go 'A 11} '9 M'r> 04 '1

52° 57:07^552° 49:5 7:052° 42:5«M52° 36:1

5i°58:47r75i°5o:77'25i°43:5c.35i°37.'otiu5i°3i'o

— (17 's ^—!— 67:4 wi'!i — m'f) -

50° 50:67:« 50° 43:3 «'7 50° 36:6fi': 50° 30:5

49°4i:9g:9 49° 35.'o<!'i49° 28.'85'7 49° 23:1

— (;ii:7 — 011:2 OS'S j-— (is:4 —
48° 32:20:448° 25:3.^^^8° 2o:o-.'."48° 14:7

47° 21:50^047° 15:55:3470 10:2

138^ 13t)= 140^ 141 li2 143^ 144°
I

145^

40c

4r

40°

39°

38°

37°

3(>'

35'

34'

33'

32'

31'

14()^



44 A. TAXAKA DATE.

TABI^E
Ilm'hontal Forces in C.G.S. at 1805.0 at tlie Intersections of entire

H =2940l!4- 74;97(/ - 138°)° - 3(J2!4.5(^ - 37°)° + 3!497
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X.
Degrees of Longitude iuul Latitude calculated by the Foruuila

{(;.-13S°)°}--L'3l6(/-138°)°(çî-37^)°-4.'331((çr-37°)°}-.

138° l:il)° U0° ll^P U2° U3 IW U5° U()^

•25497

— 442 —

.26000 «1 .25939 55 .25884

431
1

4:!2 435 —

46°

W

.26431 eu -26371 52 .26319 -Ifi .26273 39 .26234 32 .26202

- 423 424 425
1

42« 428
1

430 -

44c

.26919 65 .26854 5» .26795 51 .26744 45 .26699 37 .26662 3U .26632 43^

.27332 Ü4 .27268 57 .27211 5U .27161
I

I

404 ' • 405 40t; -

42°

.27736 63 .2y6y3 5.1 .27617

.28200 69 .28131 61 .28070 55 .28015

385 387 3S8 390 —

4r

.28585 67 .28518 60 .28458 53 .28405

- 377 378 ' 379 ! 380 —

.29035 73 .28962 60 .28896 59 .28837 52 ,28785

3Ufi 1 308 369 371 -

.29401 71 .29330 65 .29265 57 .29208

359 359 361 362 -

.29760 71 .29689 63 .29626 56 .29570

349 [- 351 ^ 352 ^ 353 -

.30109 69 .30040 62 .29978 55 .29923

341 312 344 -

.30450 68 ,30382 60 .30322

40°

39^

38°

37°

36^

35^

34^

33^

32=

3P

138^ 13»^ U()° UV U2 U3° U4°
I

145° 14()^



46 A. ÏANAKADAÏE.

TABLE
Total Forces in C.G.S. iit 1895.0 at tlie Intersections of entire Degrees of Longi-
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XI.
tnde and Latitude calculated from the Foriniil;o for Horizontal Force and Dip

138° 139° UO' UV 142° 143^

;o599

144° 145^ 14(>^

46<

.50363 S-' .50028 "<» .49722 45°

•49773 -^"^ 49463 -^" .49183 2'^i -48932 224 .48708 mii .48512 44^

.-,82
1 .v.: 1 .534 ] r,V2 491 —

]

471 -

.49504 "13 .49191 2S.-. .48906 2--: .48649 229 48420 2(i:; .48217 IT'-. .48O4

1

43^III
- r,!»; 1

.->72 ] .548 '52«

.48908 2.89 .48619 2fil .48358 2.3.5 .48123

.-)S4 ."il'id 540 —

.48324 2<;.-, .48059 -^' .47818

.48023 270 .47753 24,5 .47508 220 .47288

.47444 249 .47195 225 .46970 202 .46768

- 565 1 .54« —H .527 .510
—

.47132 253 .46879 2.30 .46649 200 .46443 1S.^ .46258

.46562 233 .46329 212 .46117 IS9 .45928

5.53 536 518 503 —

.46009 21(5 .45793 194 .45599 1:4 .45425

.45472 200 .45272 179 .45093 i->n .44934

.44950 184 .44766 lfi4 .44602

42^

41'

40^

39^

38^

37'

36°

35^

138^ 139^ 140°
i

14r 142' 143° 144° 145° 146'

34^

33'

32'

31°



48 A. TANAKADATE.

TABLE
Northward Forces (X) in O.G.S. at 1S9.').0 at tlie Intersections of entire Degrees of

;

^
129° 130° 131° 132° 133°

!

134° 135° 13(>° 137^

46^

44c

43<^

42^

41°

40^

39°

3S°

37°

30°

35^

34^

33°

.28982

.29440 SI .29359 72

— 3fi8 369

.30204 ni .30093 K'" .29990 ft"' .29895 S7 .29808 SO .29728 71

.30677 US .30559 110 .30449 102 .30347 M .30253 S.; .30167 Tfl .30088 n

- 344 ^45 1 :î47 34« 1 348 \
34!) 1 V.^1

.31146125 .31021 117 .30904 lOS .30796 10] .30695 04 .30601 S,-, .30516 " .30439 TO

3:4 33R i 337 I
- 337 ' 33.S

\

3411 341 1

.31612 132 .31480 m .31357 110 .31241 10.S .31133 100 .31033 02 .30941 8-1 .30857

325 32*; ;'.2S ' 321 —

32

3r

.31805 122 .31683 114 .31569 "•" -31462

- 316 317 318

.32121 121 .32000 113 .31887

^
-I

129^ 130°
i

131° 132° 133° 134° 135° 13(>° 137



MAGNETIC SURVEY OF JAPAN FOR THE EPOCH 1895.0. 49

XII.
Longitude and Latitude calculated from the Formulas for Horizontal Force and Declination.

13S^ 139° 140= Ul U'2' u:r IW U5= U(V

—53-4

.25823 4S .25775 ^n .25735

- 44-2 4^:; 1 4 jr.
-

w
45^

.26265 4: .26218 411 .26178 -is .26146 2Ô .26121 IS .26103

~ 4S:i 434 43.>
\

435 43(1 437 -

26752 Ô4 .26698 4fi .26652 39 .26613 32 .26581 24 .26557 ^" -26540 43=

.27176 r,^ .27123 4;-, .27078 3s .27040

- 4:r> 417 417 -

.27592 52 .27540 45 .27495

^ 4(17 4((7 --I 40s —

.28058 5,, .27999 52 .27947 44 .27903

3il7 3(17
j

Snn sfii) —

.28455 5-' -28396 5(. .28346 44 .28302

3.SS
\

3sfl 3SI) . Sin —

.28909 ''• .28843 5S .28785 511 .28735 ^- -28693

37S 3f<0 • 3.S1 381 —

.29287 «4 .29223 57 .29166 5I( .29116

.29657 64 .29593 5(; .29537 4« .29488

3ri(J 362 3?2 3(!3 —
.30017 62 .29955 •'"' .29899 4S .29851

352 U- 352 [-- 353 -

.30369 62 .30307 55 .30252

13S° i 13î)= 140= 141

42=

41'

40=

Sd'

38=

37=

36=

35=

34=

33^

0032

3r

142= 143 144 145° 140



50 A. TANAKADATE.

TABULE
Westward Forces (Y) in C.G.S. at 1895.0 at the Intersections of entire Degrees of

if
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XIII.
Lon^àtiide aiul Latitude calculated from the Fonnul;e for Horizontal Force and Declination.

13S° 139° 140^ UP !
U2' IW IW U5= U(>'

.02970 46^

.03025 11V .02908 1-w .02782 45°

.02957 31' .02840 r2i^ .02714 1"4 .02580 1« .02436 15-' .02284

- 74 ! 7-1
i 74 74 74 74 -

W

.02990 107 .02883 117 .02766 1-^G .02640 13-1 .02506 1-» .02362 152 .02210 43^

.02909 I'l: .02802 Uli .02686 i2"> .02561

.02822 106 .02716 11c .02600

- 93 1 !W
i

'Jl —

.02825 w .02729 100 .02623 in .02509

- ]00 <)9 i 97 1 9S —

.02725 95 .02630104 .02526115 .02411

- ]i)7 ]n.5 104 1 102 —

.02702 S-1 .02618 93 .02525 103 .02422 113 .02309
1

i

• ]i3 1— 111 1 no ! ]09 -

.02589 Ö .02507 92 .02415 102 .02313

ns — 117 1— ne — 110 —

.02471 81 .02390 91 .02299 101 .02198

• 125
!

123 122 121 —

.02346 '9 .02267 90 .02177 100 .02077

130 129 127 -

.02216 '8 .02138 88 .02050

I3S° 139= 140= ur

42=

41=

40=

39=

3?

3«=^

35°

34°

33°

32°

31°

142° ! 143° 144° 145° 14(>^



52 A. TANAKADATE.

TABLE
Uinoard Forces (Z) in C.G.S. at 1895.0 at the Intersections of entire Degrees of Longi-

c
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XIV.
tilde and Latitude calculated from the Formulje for Horizontal Force and Dip.

i:^S° 139^ UO' Ul°
I

U2° U3° IW UÖ' Uii'
f

•43705

.43134356— .427 78•.•i^— .42454

\__ I

'Jo9 ' !i:;i 1 905

46^

45°

-.42i75">L'8— .4i847i!w— .41549209— .4 1280 2-!o— .41040213— .40827

960 j 934 j 910 ! .SSfi 865 844 —
— .41546331 — .41215302— .40913274— .40639245— ,40394219— .40175192— .39983

L
'

:
I I

I— OSS
\

9(i2 937 913 -

W
43^

•.4055830,3 -.40253 277-.39976250— .39726
1 I

986 ! 961 1 939 -

.39572 2M1 -.39292 255— .39037

9S4
\

962 '

941

.3887 I -'S3 -.38588 258 -.38330 234 -.38096

1005 [-- 984 963 942

-.37S662G2-.37604237— .37367213-. 37 154

— 1003
'<

982 1 962 1 943

.37126263— .36863241— .36622217— .36405 19-1- .36211
'

I I

1020 1 1000 -\ 980 962 -

.36106243-. 35863 221 -.35642199-.35443

1017 998 979 961

.35089224— .34865 202 -,3466318! -.34482

1013 995 978 901

.34076206 -.33S7OIS5-.336S5 104-, 3352 I

1010 992 975 -

.330661SS— ,32878 168- .32710

42'

4r

w
39^

38^

37'

36^

35=

34=

33=

Or*

31=

13S= 139° I 140= 14P 142 143° 144= 145 14(>=
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I^^BI^E

No.

[3]

[4]

5

6

[7]

[lO]

II

12

13

14

[15]

16

17

18

Ï9

20

21

Station.

Tr.kyr

Hatiozi .

Saruliasi

Kôhu

Umiuokiiti

Usuta

Matumoto

Uniati

Ku ruina ..

Itoigawa .

Takata ...

Sekivama

Nagano ...

liyama ....

Tôkamati

Observed and Calculated Values of Masjnetic Elements

Konioro

Miyota

Karuizawa'

Kutukake

Ueda

Kaniismva

Height,

in km.

0.02

002

0.1

1

0.31

0.26

1.07

0.74

0.67

0.80

0.97

0.99

043

0.71

0.69

0.69

0.60

0.00

0.00

0.56

0.38

0.31

0.16

Ye Latitude. Longitude,

1893-96 ,35 42.0

189C1.50
;
35 41 -o

1

893-51) ,

895.48135 40.0

893-52 35 36-4

893-52

893-53

893-54

35 39-5

35 59-0
^

36 ii.o

893-54 ; 36

893-54
i

36

893.55 !36

i

893-55
I

36

893-56
;

36

893-56
Î

36

893-57 136

893-58 [36

893-58 36

893-77 37

893-59
! 37

893.60 36

893.60

89361

893.62

19.7

19-5

21.7

20.8

24.0

02.3

14.0

28.0

48.0

02.5

06.8

56.5:

39-8

52-3'

09.0,

39 46-0

39 45-0

39 20.0

3S 58.8

38 34-5

38 27.3

38 2S.1

3S 26.0

38 30-5

38 38.3

38 33-0

38 15-6

38 07.7

37 59-0

37 49-5

37 51-0

37 52-0

38 16.0

38 13-5

38 12.0

38 22.2

38 44-0

Declination 5.

served
Calcu-
lated

Obs.-Cal.

4 24.5

4 27.6

4 34-5

5 05.4

4 53-4

4 16.6

4 40-7

4 47-8

4 42-6

4 43-5

5 04-7

4 49-5

4 36-3

4 57-0

4 45-9

5 08.4

5 II-7

5 00.6

4 57-8

5 07.1

5 02.1

4 24.3

4 24.2

4 28.1

4 30-4

4 34-9

4 41.6

4 45 -o

4 47-8

4 47-1

4 46.6

4 47-1

4 50-5

4 45-3

4 49-9

4 55-3

5 00.9

4- 0.2

+ 3-4

+ 6.4

+ 35-0

+ 18.5

- 25.0

- 4-3

0.0

- 4-5

+ 14-2

+ 4-2

- 13-6

+ 1-7

- 15-0

5 05.0 + 3.4

5 02.8
i

4- 8.9

!

5 00.2 + 0.4

4 55-6 + 2.2

4 57-8
I

+ 9.3

4 59-3
;

+ 2.8

Bracketed nuruber shows that tlie .station is exchided in the equations of condition.
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{o, fi, H, aiul I) Reduced to 189.") and Sea Level.

55



öß A. TANAKADATE.

TABLE
Observed and Calculated Values of Magnetic Elements

No. Station. lleiglU.

in km.

Year. Latitude. Longitnde,

Declination 6.

Ol)-

^erved
Calcu-
lated

Obs.-Cal.

[23]

[24]

25

[26]

27

Nagaoka ....

Kasiwazaki.

Teradomari.

Niigata

Kamo

Sibat a

28 ! Ebisn

29

30

31

[32]

1331

[34]

35

36

37

38

39

Wasizaki

.4ika\va .

Ogi

Ozasa ......

Wakasare

Asania

Matnida ..

Takasaki

Nniiiata .

Knniagai.

Odawara .

[40] Atami

0.03 1893.64 37 27.0

0.00 1S93.63 37 22.5

0.00 1893.64 37 38.2

0.00

o.io

0.02

0.00

0.00

0.05

0.00

0.90

1.40

0.42

0.03

O.OD

1893-641 ,_ _^ o

IS93.65
i 37 37.5

1893.66 37 56.0

1893.67
j

38 05.2,

1893.67 '38 18.5

1893.6S 38 02.5^

Ï 393-69 37 49.0
j

1893.70 36 29.6
:

I

1893.70 36 24.6

2.45
I

1S93.70 36

0.26 I
IS93.7O

! 36

0.10 1893.71 ' 36

iS95-49J
'^

1893.72
I

36

1893-4 35

0.00 ' 1893.75 35

[41] Sinioda 0.00 1893.77 34

42
j
Matnzaki j 0.00 1 1893.78 134

24.0

18.5

19-5

39-2

09.0

15.0

1

I

I

05-7

40.5

45-3

138
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IX"V. {Continued.)

(Ô, d, H, and I) Reduced to 1895.0 and Sea Level.



58 A. TANAKADATE.

TAI^BE
Observed and Calculated Vaines of Masrnetic Elements

No. Station. Height,

in km.

Year. Latitude.' Longitude,

Declination S.

Ob-
served

Calcu-
lated

01>s.-Cal.

43

44

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[5-]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[6.]

[62]

6::

Hudisawa.

(Itn

iVEidono ....

Yosida

LTmagaesi

Hnzi East side

Syakadake ...

,, Sainokawara
near Kinmeisui,

„ Sainokawara
near Ginmeisni,

,, Bottom of

Crater

Mnravama

Hiromil)ara ..

„ Down
Uzuragoya

„Up
Uzuragoya

,

Mituike

MituikeCave ...

Front of

Mituike Cave.

Front of

Hitoana

Ttimaiiwa in

Hitoana

Front of
Hitoana

Omiya ..,

Numazu

0.00

0.00

0-55

0.84

I.CO

3.73

3.60

3-72

3-56

0.50

0-73

0.69

0.78

0.82

0.82

0.82

0.69

0.69

0.69

O.II

0.00

1893-79

1893.81

t 1893.82
* 1893.51

t S93.81
"" 1893-51

t 1893.81
* 1893.52

1S93.53

1893.53

1893.53

1893.53

* 1S93.S0

t 1893.53

t 1S93.80
" 1S93.54

1893.54

1893.54

1893.54

1893.54

1893.54

1893-55

1893.55

1893.55

t 1893.79
* 1893.55

t 1893.82
* 1893.55

35 20.8

35 15.4

35 20.0

;5 28.0

35
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_X_ V^. (Continued.)

(d, d, H, and I) Eeduce



60 A. TANAKADAÏE.

TABLE
Observed and Calculated Values of Magnetic Elements

No. Station. Ileiglit

in km.

Year. Latitude. Lonsrilude,

Declination o.

Oil- i
Cak-u-

servcd I
latcd

Ol.s.-Cal

65

66

67

68

69

70

71

72

73

74

75

76

77

7S

79

So

81

[82]

84

Simizu

Nisinoto

Olvazaki

Kôwa ...

Naruiui

Nagoya

Macgasu

Yokkaili

Kameyania ....

Tu

Kaniiyasiro.

Toba

Katikawa ..

Kiyusii

Gilui

ISakatugawa

lida ...

Matuô

llukusiuia

Noiuugi ...

Takayauia

0.00

0.14

0.05

0.00

0.00

0.00

Ü.09

0.00

0.00

0.05

0.00

0.00

0.15

0.30

0.53

0.53

0.78

1.16

o.s6

0.00 *

t

-^93-79

893-56

893.78

893.56

893.77

893.57

893.74
S93.58

893.75
893.58

S93.71)

893.58
896.76J

893.71

893.59

893.72

893.59

893.72-
89-

896.

S93.73

893.60

893-73
S93.60

893-73
893.61

893.76
893.61

893.75
893.61

89 3. 68

893.62

89377
893-63

S93.78

S93.64

893-64

)3.72)

?3-59^
36.6S3

o /

35 00.5

35 02.0

3i 56.5

34 46.0

35 05.0

35 IO-5

35 o^.o

34 58.5

34 52.0

34 43-0

34 30-0

34 29.0

35 13.0

35 12.0

35 25.5

35 29.0

35 31.0

35 29.0

893-65 135 50-0

893-65 36 02.0

893.66 I 33 oS.o

o »

38 30.0

37 50-0

37 08.0

36 55-5

36 5S.0

36 56.0

36 44.0

36 37.5

35 28.0

36 31-0

36 45-0

36 50.0

36 58.0

36 51.0

36 46.0

37 32.0

37 50-0

37 52.0

37 42-0

37 35-0

37 16.5

O /
I

O » !
r

4 II.

4

4 24.2 — 126

4 24.0 4 30.0 — 6.0

4 31-8 4 33-3
I

- 1.5

4 35-4 4 3'-6 ' + 3.8

4 39-7 4 37-0 + 2.7

4 42.3 4 38.8
,
+ 3-5

I

4 40.6 4 38-8
j

+ 1.8

4 36.7 4 37-2 - 0.5

4 33-4 4 36.2
j

- 2.8

4 28.3
;

4 33.1
- 4-8

4 28.7 4 27.9 4- 0.8

4 26.8 4 27.0 — 0.2

4 44-5 4 39-4 ^ + 5-1

4 40.9
I 4 39.8 I

4- i-i

1

'

4 41-7
,
4 44-4

;

+ 0.3

4 43-4 4 40.2 [
+ 3-2

4
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(o, d, H, and I) Reduced to 1895.0 and Sea Level.



62 A. TANAKADATE.

No.

S5

S6

87

ss

89

90

91

92

93

94

95

96

97

98

99

100

lOI

102

TABI.E
Observed and Calculated Values of Masnetic Elements

iStation.

Gero

Hatiiiian ...

Nagamine

Nairahama

ïuruga

Takeliu

Olio

Sioya

Kanazawa

Nanao ....

Waziiua..

Toyauia .

Mozumi .

Mikkaili

.

Abiita ....

O.syamanbe

.

SuUu

Iwaiiai

[103]' Yobetu

[105] Otaru

Height

ill km.

Year. Latitude. Longitude

0.58

0.21

0.37

0.05

0.00

0.04

1893.67

1893,67

35 48.0
1 137 16.0

35 44-0; 136 57-0

1893.6S 35 40.5

1893.69-)'
^^

1896.54J1

136 35-0

136 15.0
^

35 22.5

1893-69
: 3S 39-o

,
130 02.0

»893-70
1
35 53-0, 130 ii.o

'104] Hunatua

0.20
j 1893.70 35 59.0 136 30.0

!

i

0.00 ; 1893,71 136 16.5

1

136 17.0

1893.72 36 33-7 136 40.0

0.00

0.00

o.oi

1893.72 37 03.5 137 00.0

1893.73 !37 22.5! 136 55.0

1893.74

Declination 0.

(jii-

si-rved
Calcu-
lated

Obs. -Cal.

4 47.0
[

4 47-7

4 49.7
i
4 48.7

i

4 56.1 4 50.0

4 47.8 '

4 46.5
j

+

4 48.6 4 52.7 ^

-

4 52.9 4 56.1
I

-

4 50.9 4 56.0

5 03.6 5 02.5

5 043 '

5 05.3

5 II. I 5 II.8 - 0.7

5 15.4 : S 17.9

+

0.7

I.O

6.1

4.1

5-1

I.I

1.0

36 40.0 137 13.7 5 06.5 5 03.3

0.40
I

1S93.75 35 2S.0, 137 14.0

0.00
I 1893.76 36 51.0

i 137 28.0

'

I
'

0.00
I

1S94.50 ,42 33-1 MO 45,3

o.co

0.00

0.00

o. 10

0.00

0.00

1594.51 42 30.7 140 22.4

1894.52 1

42 47.31 140 13.4

1594.52
1

42 58.81 140 30.8

!

1894.53 43 19.7 i
140 22.8

I j

»894-53
I

43 19.5
I

140 33-4

1894.54 '43 12.0! 141 00.5

4 56.6
:

4

59.7

5 lo.o S 04.7

6 I I.I 6 05.9

5 51.6 6 10.2

6 02.3
,

6 16.5

6 254
;

6 15.9

6 00.4 6 23.1

4 49 o 6 20.8

6 14.0 6 12.8

—
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64 A. TANAKADATE.

TABLE
Observed and Calculated Values of Ma2;netic Elements

No. Station. Height

in km.

Year. Latitnde. Lonn;itnde,

Declination 5,

oil- f'aleu- ,,, „„,
sovvod

I

lat,Ml
Ol.s.-Cal.

06

07

08]

Otaru
Mvôkenzan

Sapporo

Iwaraizawa.

09 ! Soratipt.

Tip-Yahnsi.

Asahikawa.

10

II

12] Oliotnkawa

13] Porokamnikotan

14
j

Masike

15 Sirasitomari

16 Huren

17 Tesio.

18]! Pösinai-pitari...

'9]

20]

Oknruraatoma-
nai

Nayoropt

.

21 ]l Nuppamamoi ...

22] Wakasakanai...

23 Wakkanai

24 Soya

25 ]j
Sarubntu.

25]| Esasi

0.04

0.00

0.00

0.00

0.21

0.00

o.io

0.70

0.00

0.00

0.00

0.00

0.04

0.08

0.0

1

0.00

0.00

coo

0.00

0.00

1894.62

1894.55

1894.56

IS94.56

1894.57

1894.58

1894.59

1894.60

1894.64

1894.64

1894.65

1894.66

IS94.67

1894.68

1894.69

IS94.70

IS94.70

1894.71

1894.71

1894.72

1894.73

43 "-9

43 04.8

43 12.9

43 34-0

43 26.5

43 46.5

43 43-2

44 00.0

43 51-3

44 18.7

44 34-6

44 53-3

44 50-2

44 36.0

44 23.4

4* 54.3

45 06.7

45 24.0

45 29.4

45 16.7

44 57-0

141 00.6

141 21.0

141 45.0

141 54-7

142 17.2

142 20.2

141 57.0

142 06.0

141 31.8

141 39.0

141 46.7

141 44.1

142 03.7

142 17.S

142 27.2

141 59.0

141 37.0

141 39.0

141 52.7

142 14.0

142 34.9

6 17.7

6 10.6

6 12.7 + 5.0

6 06.1

5 27.3 6 02.5

6 12.0

6 09.1

6 27.8

6 13.9

6 24.8

5 29.1

7 053

6 51-3

6 49.8

6 39-4

7 16.7

7 03.0

6 07.3

6 09.4

6 15.6

6 20.9

6 23.1

6 2S.5

6 22.8

6 155

6 09.8

6 25.0

6 33.7

Ö 37.6

6 35-5

6 26.8

6 16.3

+ 4-5

- 35-2

5 50.1 6 05.6 - 15.5

5 33-2 1 5 58.0
I

- 24.8

6 20.1 6 02.3 4- 17.8

+ 2.6

- 6.5

+ 6.9

- 9.2

- 3-7

-53-7

+ 49-8

+ 41.5

+ 12.2

+ 39

+ 49-9

+ 46-7

Bracketed number shows that the station is exchided in the equations of condition.
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or, A. TANAKABATE.

T^BILE

No.

Observed and Calculated ValtK^s of Masjnetic Elements

StMti
Height

in km.
Year. Latitude. Loni^itude.

Declination
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ß8 A. TAXAKADATE.

TABLE
Observed and Calculated Value« of Mao-netic Element«

No. Station.

[14S] Urakawa.

149 Syoya

150 Muv'oro...

151

152

'53

'54

155

[156]

157

;[i5S]

i

1['59]

p6o]

:[.6l]

Tyurui ..

Meiuiiro

Otasn ...

Sycrusaiu

Asyoro....,

Ötu

SiranuUa

Sibetya

Alusanupuri ...

Sinryu .,

Nenmro

1
162 Seiidai,

163

164

165

166

167

[16S],

ICoguta

Gaiiioi)

Midzusawa

Ilanaiuaki

Morloka

Nakavaiiia

Height
I

Year.
,

Latitude. Longitude,

in km.

Declination 0.

Ob-
scivc'd

(alcu-
lated

Olis.-Cal.

0.00 1S94.62 42 08.8 142 4S.0
!

0.00 1894.63 42 01.5 143 16.5

o.co 189^.65 42 1Ô.4 143 iS.o

0.00 1S94.65 42 33.2 143

0.08 1S94.66 42 55.0 143

0.27 1894.67 43 04.0 142

0.05

0.23

0.00

0.00

0.05

0.46

0.00

0.03

0.00

0.0

1

0.02

0.06

o.'3

0.-13

1894.69 42 54.3 143

1594.70 43 17.5! 143

1894.71 42 40.5 143

!

1894.72 42 56,3 144

'894.73 43 17-7 144

1894.74 43 37-2 '44

1894-75 '43 03.0 144

1894.70
^

43 20.4 145

189449)!
1894.82!' ,1 o

'

1895-49h^ ^5-8 140

1S95.69J I

1895.49 38 31.5 141

1895-50 38 44.0 141

1895-51 J'J 07-6 14'

i
I

1895-51 39 25.0^ 141

Î

1895-51 39 42.5 141

1895.52 40 03.3 141

18.0

00.0

49-51

37.53

39-0

06.0*

r,

35-5^

25-5^

6 05.4 5 30.0 + 35.4

S 36.2 5 20.5 + 15.7

5 18.6 5 23.9 I - 5.3

5 21.7 5 28.2 - 6.5

5 48.1 5 38.7 + 9-4

6 05.3 5 43.8 +21.5

26.8 5-5

50-5

36.0

5 42.0 5 34.0 + 8.0

5 5y.o 5 24.2 + 34.8

i

5 04.7 S 20.4 ' - 15.7

5 42.6 5 16.9 + 25.7

5 1 7.

1

5 24.S - 7.7

5 34.6 5 08.7 + 25.9

4 04.9 4 58.5 - 53.6

52.0

1

5 o5.2
: 4 55.1 + II.

I

I I

04.0

1

5 14.5 4 5G.9 + 17.6

06.0 5 13-3 4 59-9 : + 13-4

8 '

!

05-5 5 12-3 5 o6-4
;

+ 5-^

06.5! 5 29.4 5 10.4 i +19.0

I I

07.51 5 32-5 S 15.4 + 17-1

16.5 S 5 48.5 5 19.1
i

+ 29.4

Brackeled number shows that the station is excluded in the equations of condition.
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70 A. TANAKADATE.

TABI.E
OUserved and Calculated Values of Ma-iiiietic Elements

Ni).
; Staliuii. Hciglit I Ytiir. Latitudo. Longitude,

in km.

[169] Ilatiiiohe.

170 Koininatotaira..
_(in iSameiira)

[171] Ono

172 KiiziiiiEikutvu

[173] Akka

174 Auazawa

[175] Iwaizuiui

[176J Miyako

[177] Oguni.riikutvfi,

0.04
i

1S95.60 40 ji.o 141 31.3

0.00
^

1895.53:40 32.3' 141 34.3

0.20 I 1895.53 40 15.2, 141 37.8

0.00
I

1895.54 4° 11-6 141 47.8!"
!

I

0.10 , 1895.54 '39 59.3; 141 44.0

0.3J?

178 Töno

!

179 Kaiuaisi ....

I

180
; Kcyoniiuiiia

181
I

[182]

.S3;

184
:'

[1S5]

[186J

XS7'

188

1S9

Ibinoiiiaki

Ikiisazawa

iSiiiiüiniKii

Yukutc ...

Kakiidate

Kariwanu

,

Akita ...

llonzvû

^<'<j.sirü ..

Declination 0.

Ob- Calc-u-
I

scivcil ' luted
Obs.-Cal.

5 ^i-^

4 53-7
I

5 22.8
;

- 29.1

4 197
^

5 17-5
I

- 57-«

I

I

5 02.6 5 14.2 - 11.6

S 11-8

1895-55 39 52-5 141 413 4 40.2 5 10.6 -304

0.08
I

1895.55 39 5 '-6

0.00

141 47-6

1895-55 39 3S.2, 141 58-3

i

'

I

o.io i 1895.56 39 31-3 1
141 41-0

0.27 1895.56 39 1S.2I 141 31.2

0.00 1895.57 39 16.1 Ml 54.2

0.00
; 1895.58 38 53-5

5 0S.9

5 37-0 5 02.8
j

+ 34.2

5 05.0
Î

...

141

o.co 1895.59 38 25.2! 141

I

!

0.40 1895.60 38 51.1 I
140

0.18 1895.61 '39 02.3 140

I

I

0.06
I

1895.61 39 19.01 140

! I '

0.04 1895.61 ,39 36.6! 140

I
I

0.03 , 1895.62 39 32.2
J

140

I j

!

o.oo
I

1895.62
I

39 42.6 140
1'

i

0.00 1895.62 39 22.0 140

i

I

0.00
j 1895.63 40 11.5 140

18.0

37-7

25.S

31-5

33-0

21.6

07.5

01.5

02.5

5 20.7 5 03.7

4 28.3 4 57.9

4 57.8 4 56.1

4 5S-2

5 23.6

5 24.5

4 37-4

5 21.9

5 13-7

5 4S.9

4 52-2

5 07.7

5 I3-I

5 16.6

5 21.1

S 22.2

5 27.S

5 23.3

5 35-7

+ 17-0

-29.6

+ 1-7

+ 6.0

+ 10.5

+ 7-9

-43-7

- 5-9

- 9.6

+ 13-2

Uracketed number shows lliat the station is excluded in the equations oi condition.
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79 A. TANAKADATE.

TAI3TLE
Observed and Calenlated Vaines of Mairnetic Elements

No. Station.

193 Otlate

191 Hirosaki

196

197

:\rakaflo.

Aoinori

.

198
!
Hnkaya

199 Saknra
i

200 (Sa wara

201 Työs! ..

202
j

Ttinoraiya

203
I

Maebara

204

205

Kisaratii

Mite...

206 Ued.i ...

207 Naniie

.

[208] Watari

209 Hnkusinia.

Yonezawa .

Heiglit
!

Year. Latitude. LoiiEjitiide.

in km.
,

192 Adis^asawa

193 Ippongi.

[194] Oina ,

[195] Tanabn .

o.oS ' 1895.64 40 16.0

0.06 1895.64 40 36.4

0.00 1895.64 40 36.S

1

I

1895.65 41 10.2

0.00 i 1895.66
, 41 30.0

0.00

0.04

0.03

0.0

1

0.00

0.00

0.00

0.00

0.00

1S95.66 41 16.1

o.io
I

1895.67 1 40 52.7

1895-67 40 49.4

189549 36 1 1.8

1895-50 35 43-3

I

1895-51 35 52-5

1895-51 Iss 44-0

1895-52 35 22.4,

1895-53 I35 05.8

1895-53

o.oi IÖ95-55

o.co 1895.56

35 23-2

36 21.9

3"* 53-5

1895-56
i

37 28..

0.02 1895.57 38 02.2
j

0.07 I 1895.57 [37 45-0

0.25 1895.59 37 55.2;

40 32-5

40 2S.5

40 13-3

40

4-3 54-5

41 14.0

41 09.0

40 43-5

39 16.5

40 13-5

40 30.0

40 51-0

40 22.5

40 06.0

39 5S-5

40 30.0

40 48.0

41 oo.o

40 49.5

40 28.5

40 05.0

Declination 2.

oil- Calcn-
siTvoJ latcd

()l>s.-Cal.

5 35-7 5 31-9 + 3-8

5 27.2 5 38.2 - ii.o

5 32-9 5 44-2 - 1 1.3

5 39-9 5 46.S - 6.9

6 20.6 5 47.1 + 33.5

6 12.3 5 39.1 +33.2

5 51-6

'

5 34-0 + 17-6

5 28.3 5 38.6 - 10.3

4 34-6
, 4 37-8 - 3-2

4 21.2 4 19-9 + 1-3

4 24.1 4 19-4 + 4-7

4 134 4 I3-0 + 0.4

4 14-7 4 12.3 + 2.4

4 II. I 4 10.5 + 0.6

4 18.3 ,4 174 + 0-9

I

I

4 22.2
, 4 27.7

;

- 5.5

4 29.7 4 33.1 - 3.4

4 21.5 4 40.3 - 18.8

t

4 18.8 4 51.8 - 33.0

4 58.1 4 51.2 + 6.9

4 51-I 4 58.6 - 7-5

Bracketed number sliows tliat the station U excli led in tlie equations of condition.
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74 A. TANAKADATE.

TA.BI.E
Obscrvod and Calculate« 1 Values of IMagnetic Elements

211 Yiiinagata

212 ' Sinzyö

213
I

Sîikata

[214] Atnmi

No. Statif

215

216

21S

219

220

221

Murakami

O^rnni in Uzcn...

Tngawa

Wakamatn

Tazima

Tadami ...

Nikk5

Sukagawa.

Nisi-nasnno

24
I

Utnnomiya

KogaÎ25

227

228

229

230

2^1

HatimaninOiiii

Kyoto

Sasavama

Miyatii

Obania .

.

Ileiglil Year. Latitude. Longitude

in km.
'

Sakcai

0.61

0.20

0.12

0.02

0.05

0.04

0.25

o.oo

0.00

0.00

0.16 '

1895.59 38 16.5

c.io 1S95.60 38 46.2

0.00
,

1895.61
;

38 54.5

o.co
I

1S95.61 38 37.1

I I

0.00 '

1895.61
i

38 12.0

o.io
I

1895.62 38 04.9

0.08
I

1895.63 37 39.5!

0.22 1 1895.64 37 29.5
!

0.56 : 1895.64
1

37 11-5

1895.65 57 20.5

1895.66 3Ô 44.3

1895.6Ô 37 15.5

1895.66

1895.67

1895.67

1896.50

1896.51

1896.52

36 53-0

36 334!

36
11.7I

35 07.S

35 OI-2

35 04.2

1896.53 35 31.6

1893.53 35 30.8

I

1896.55 34 34-9

^o 21.0

40 18.0

39 48.0

39 350

39 28.5

39 46.5

39 24.0

39 57.0

39 46.5

39 19.0

39 37.5

40 2 1 .0

39 58.5

39 54.0

39 41-8

36 04.3

35 47-8

35 14-0

35 13.0

35 44-5

35 28.0

Declination 5.

Ob- Calcni-

served !
luted

4 44.0 5 01.4

5 09.6 5 10.2

5 12.0 5 18.2

...
!

s 15.7

5 10.9 5 09.9

- 174

- 0.6

- 6.2

+ i.o

4 59-5 5 04.7
:

- 5-2

5 08.5 5 01.5 I + 7-0

4 48.3 4 52.8
Î

- 4-5

4 41.5
!

4 49-7

4 40.7
I

4 56.9

4 26.2 4 43-5

4 51.S 4 44.5

4 58.8 4 42.3

4 25.6
: 4 37-6

4 29.7 • 4 33-5

4 43-1 4 43.1

4 45-2 4 42.5

4 48.4 4 46.0

4 50-4 4 544

4 56.1 4 518

4 30.4 4 36.1

- 8.

—
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76 A. ÏANAKADAÏE.

TABULE
Observed and Calculated Value« of Magnetic Elements

No. Stilt iun.

Declination S.

Height

in km.

Year. Latilude. Longitude!
01)-

servcM

Calcu-
lated

Obs. -Cal.

232 Ikuno

233 )
Toycuka

234
\

Totturi

235 Hasizu

236 Tiivama
I

237 Okayami

23S Akr.

239 Ak;isi

240 Xara

241 Kamiiti

242
j

:\Iyr,zi

243
I
"Wakayama

244 Suaiotu

245 Minabe

[246], Tikatuyu

247 Flongû

24*^ Kusiiuoto

249 Arinia

j

250 Naga.slnia

251 :Matu.saka

1

252 Miliara

Bracketcil number

0.25 i 1S96.55 35 10.3 134 48.0

o.co 1S96.56 35 32.6: 134 49-3

0.00 1896.56 35 -9-7 134 i4-î^

coo 1S96.57 35 304 ^33 54-0

0.09 1896.58 35 04.0 134 01.3

0.00 1896.58 34 404 ^33 55-^

o.co 1896.59 34 454

1

^34 23.8

0.00
! 1896.59 34 39-2

1

135 oo-o

0.06 1896.60 34 40.9 135 51-0

0.15 1896.61 34 23.4 135 52.0

0.00 1896.61 34 17.0 135 3~-3

0.00 1896.61 34 13-6, 135 11-3

0.00 1896.62 34 20.7
!

134 53-5

0.00 1896.62 j3 45-6^ 135 -°-3

I

0.4S 1S96.63 i 33 48.9 135 36.9

o.io
,

1896.64 33 49.1 135 47-5

0.00 1896.64 33 28.2

:

135 47-0

I

0.00
I

1896.65 33 52.2' 136 05.5

0.00
I

1896.66 34 12.2 136 20.5

0.00
I 1896.67 j34 34.3' 136 32.5

0.00 : 1896.50 34 24.3
J

133 05.3

I
I

4 50-3 4 49-6
j
+ 0.7

4 59-9
!
4 56-3 ) + 3-6

5 044 4 574

5 01.0 4 58.6 + 2.4

+ 7-0

4 464 4 50.1

4 39-1 ' 4 43-0

4 39-2 4 43-3 - 4-i

4 35-S
j

4 39-3
!

- 3-5

4 27.6 4 3f^-i
I

- ^-5

4
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_XLA^. {Continued.)
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78 A. ÏANAKADAÏE.

Observed and Calculated Values of Magnetic Elements

No. Si at ion.

253
I

llirosima

254 Sitat;i

255 Miirtidzuiiii

256

=" -
I

25S Ilaçri

Yarnagiiti

ïuwano ...

59 Awaiiü.

[260]

261

262

263

[264]

Ilamada

Itiki

Miyosi.

Ai

Iiuaili .

265 I Matiie

266 Kurosaka....

[267]! Tôzyô

26S Ilukuvania...
(in liiingo)

[269] Ilaiualiata....

270
;

ïakalKisi

273 Usalo.

Heislit Year. LatiUule. Longitude,

in km.

271
;

Toku.sinia

272
I Wakiniati

o.oo 1S96.50 34 23.0 132 27.0

o.oo 1S96.51 33 54.3

1

132 19.5

c.oa 1S96.52 2_i 55.7, 131 58.0

0.04
j

1S96.52 I34 11.7^ 131 29.0

0.16 1S96.53 34 28.0
[

131 46.5

o.ci
I 1S96.54 I 34 25.1 ! 131 22.5

0.00 1896.54 34 22.0 1 130 58.G 4 34-3 4 3^-6

Declination 5.

I )lj-
I

Calcii-
»Tved

; luted
Obs.-Cal.

4 33-2 4 39-7 - 6.5

4 31.9 4 30-6
:
+ 1-3

4 33-1 4 31-0
, + 2.1

4 31-9 4 35-9
;

- 40

4 40.3 4 41-3 - i-o

4 33-2 4 40.1 - 6.9

o.oo 1896.56
, 34 53.7

'

132 05.8

0.28 1896.56 34 49.5 132 25.0

I

0.15 ' 1896.57 34 48.7 132 52.0

0.32 ' 1896.58 35 08.0 132 57.5

0.00
^

1896.58 ,35 21.0

1

132 44.5

0.00
I

1896.59 35 28.4 133 04.0

0.09 1896.59 35 ii.o 133 23.8

0.29 1896.60 34 53.5 133 18.0

0.00
!

1896.61 34 28.7 133 22.5

:

o.oS 1896.61 34 48.;j 133 37.8

0.08 1896.61 34 48.8 133 37.5

i

'

I

!

!

0.00 1896.62 34 C4.0 134 35.0

0.05 1896.63 34 05.0 134 1 1.8

0.00
\

1896.64
1 33 35.0^ 134 23.0

4-3

4 417 4 49-6
j

- 7.9

4 42.0 4 48.1 — 6.1

4 56-9 4 47-5
[

+ 9-4

4 55-1 4 53-5 + 1.6

4 50.4 4 57-«
j

- 7-4

4 52.0 4 59.7 - 7.7

4 52-8 4 53.7 - 0.9

4 41.7 4 48.4 - 6.7

4 40.7 4 40-5 + 0.2

4 46-1

4 45-4 4 4(>-3 - 0.9

4 29.4 4 29.9 - 0.5

4 304 4 31-3 - 0-9

4 22.6 4 21.5
j

4- I.I

Bracketed number sliuws thai the station is excluded m the ciiuatiuns of condition.
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X"V. (Continuech)

(o, ti, H, and I) Reduced, to ISOj.O and Sea Level.



80 A. TANAKADATE.

Observed and Calculated Values of Magnetic Elements

No. Station.

274

275

276



MAGNETIC SURVF.Y OF JAPAN FOR THE EPOCH 189Ô.0. <S1

]XI"V. (Continued.)

{o, d, H, and I) Reduced to 1895.0 and Sea Level.



82 A. TANAKADATE.

TABX.E
Observed and Calculated Values of Mao;netic Elements



MAGNETIC SURVEY ÜE JAPAN FOR THE EPOCH ISÖü.O. 8o

_X^ v^. {Continued.)

(o



84 A. TANAKADATE.

TABLE
Observed and Calculated Values of MM"iietic Elements



MAGNETIC SURVEY OF JAPAN FOR THE EPOCH 181)0.0. 8ü

]XLA^. {Continued.)

{o, d, R, and I) Reduced to 18Ü.5.0 and Sea Level.



86 A. ÏANAKADAÏE.

TABLE
Observed and Calculated Value« of Mao-netic Elements

S(;iti()ii.
Height!

in km.
Year.

Lati- I>ongi-

tude. tilde.

North Conipt.

X

Ob- Calcu-
sorveil lilted

West Cdiiipt.

Y

Ob- Calcu-
scrvcd lilted

I" Tokju.

2
! Hatiùzi

[j] .Sanihasi

[4] Kr.hu

5 Uiuinukuti

6 U.suta

[7] ]\(Hiiuru

^ .Aliyota

9
j
Kanijzawa

[lo]
'

Kutukake

Ueda

Kaiuisuwa

'^ Matuuiulu,

Oiiiati

Kuruaia ...

i6 Itoigawa...

•4

[15]

17 Takata ...

iS

19

20

21

yekiyaiua.

Nagano ...

liyama

ïôkaiiiati

0.02

0.02

O.II

0.31

0.26

1.07

0.74

0.67

0.80

0.97

0.99

0.43

0.71

I

0.09

i

0.69

C.60

o.co
j

o.co

0.56

0.38

0.31

0.16

1893-96

1896.50

1893-51)

1895.48/

1893-52

1893-52

189353

1893-54
j

•893-54

1

1893-54
I

I

1893-55
i

I

I

1893-55
!

1893.56

1893.56

1893-57

1893-58

1893-58

1893-59)

1893-77)

1893-59

1893.60

1893.60

1893.61

1893.62

35 42.0,

35 41-0

35 40.0

35 36.4

35 39-5

35 59-0

36 II.O

36 19-7

36 19-5

36 21.7

36 20.8

36 24.0

36 02.3

30 14.0

36 28.0

36 48.0

37 02.5

37 06.8

36 56.5

36 39-8

36 5^-3

37 C9.0

139 46.0

139 45.0

139 20.0

138 58.8

138 34-5

138 2-].:,

138 28.1

138 26.0

138 30.5

138 38.3

138 33-0

138 15.6

138 07.7

137 59-0

137 49-5

137 510

137 5--0

138 16.0

138 13-5

138 12.0

138 22.2

138 44.0

29672

29726

29671

29100

28794

29750

29845

29659

29666

29695

29738

29744

29633

^9559

29399
,

29507

-9555

29618

29756

29767

29499

-95'^ 3

29662

29128

29241

2922S

29232

29247

29504

29482

29494

29492

^9635

29573

29498

29372

29280

29226

29294

29399

293 1

1

29235
:

29183

2287
I

2285

2319 2284

2374

2592

2463

2225

2442

2344

2384

2433

2456

2467 ! 2476

2435
I

2470

2448
I

2464

2644

2469

2498

2513 -465
I

2376 2500

-555
I

-541

2473
;

2577

2620

2659

2562

2539

2605

2581

-'565

2534

2620
j

2545

j

2577 ' 2547

Bracketed number shows that the station is exchided in the e<|uations of condition.
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XVI.
X, y, Z, and Intensity and Direction of Disturl)ing Forces.

Upward Conipt.

Z



88 A. tanakadate.

Observed and Calculated Values of IMagnetic Elements

No. Htation.

22

[23]

[24]

25

[26]

27

Nagaoka

Kiisiwazaki

Teradoniari.

Niigata.

Kanio ...

Sibata...

Ebisn

Wasizaki.

30 Aikawa

,

31 < )çri .

[32]

[33]

Ozasa

Wakasare

[34]
]

Asama....

5 Matuida.

Takasaki

37

38

Nu mata.

KumMgai.

39 Odawara..

[40] Ataiui

[41] I Simoda....

42 ; MatnzTki,

Height

in km.
Lati-

tude.

Longi-
tude.

North Compt.

X

Ob- Caleu-
servecl lated

0.03 I 1893.64 37 27.0
I

j

0.00 1893.63
I

37 22.5

I

I

1893.64 ! 37 38.2

0.03

O.IO

0.02

0.00

0.00

0.05

0.10

0.90

1.40

2.45

0.26

O.IO

0.42

0.03

0.00

0.00

0.00

0.00

1893-64) „ -.0
1895.62/! j7 54-Ö

1893-65

1893-66

1893.67

1893.67

1893.68

1893.69

1893.70

1S93.70

1893.70

1893.70

1893-71

1893-72)

1895-493

1893-72

1893-74

1893-75

1893-77

1893.78

37 37-5

37 56.0

38 05.2

38 18.5

38 02.5

37 49-0
j

36 29.6

36 24.6!

36 24.0

1

36 18.5
j

36 19-5!

I

i

36 39-2

36 09.0

35 15-0

35 05.7

34 40.5

M 45-3

Bracketed number .shows that the station is ex

38 52-2

38 34-3

.38 45-5

39 02.2

39 03.0

39 19-0

38 25.5

38 31-0

38 14.2

38 15-4

38 30.5

38 34-2

38 30.5

38 48.6

39 00.5

39 02.0

39 23.2

39 09.8

39 05.0

38 57.8

38 48.5

West Compt.

Y

Ob-
served

Calcu-
lated

28892'



MAGNETIC SURVEY OF JAPAN FOR THE EPOCH 1895.0. 89

IXL^V^I. {Continued.)

X, Y, Z, and Intensity and Direction of Disturliing Force.«.

Upward

Z



90 A. TANAKADATE.

TABLE
Observed and Calculated Values of Magnetic Elements

Xo.

43

44

[45]

[4-3]

[47]

[4^]

[49]

[50]

[51]

[5^]

[53]

[54]

[55]

[56]

[57]

[5"^]

[S9]

[60]

[6.]

[62]

63

Station.
Height

in km. 1

Year.
Lati-

tude.

Longi-
tude.

North Cunipt.

X

Ob-
I

Calcu-
served ! lated

Iliidisawa

(Itu

Midono ....

Yosida

Umagaesi
Huzi, East side

Syakadake ...

„ Sahiokawara
near Kinnieisui.

„ Sainokavvara
near Ginmeisui.

,, Bottom of

Crater

Muravama

Hiromibara
„ Down
UzLiragoya ..

„Up
Uzuragoya...

Mituike

M itu ike Cave...

Front of

Mituike Cave.
Front of

Hitoana
Itimaiiwa in

Hitoana

Front of
Hitoana

(huiya

Numazu

0.00
1 1893.79 35 20.8

I

0.00 i 1893.S I 35 15.4

t 1893.82

"•55 * 1^93-51 35 20.0

t '893-81 '

I

0.S4 * 1893.51 35 28.0

f 1803.81
[

1.00 * 1893.52 35 25.0

3-73
. 1893-53 35 21.7

3.60 1S9353 35 21.7

3-72 1S93.53 35 21.4^

3-56
j

1S93.53 35 21.5
j

't 1893.80 1

0.50 j« 1893.53 35 15-0

1 1893.80 I

0.73 1*1893.54 35 21.

1

!

0.69 1893.54 35 21.0

!

0.78
! 1893.54 35 21.

1

0.82
^

1893.54 35 22.4

0.82 1893.54 35 22.4

0.S2 1893.54 35 22.4

0.69
j

1893.55 35 21.5

0-69
!

1893-55 35 21.5

0.69
1

1S9355 35 21.5

't 1^93-79
o.ii ,* 1893.55 35 13.5

t 1893.82

0.00 ,* 1893.55 35 05-0

39 29.3

39 42.5

38 54-0

38 48.0

38 47-0

38 44-0

38 43-8

38 43-9

38 43-9

38 40.0

38 36.7

38 36.3

38 37-2

38 35-9

38 35-9

38 35-9

38 35-5

3^ 35-5

38 35-5

38 38.0

38 52-5

29529
j

29802

29748 1

29822

29131
I

29841

29643

28737

30550

29711

29799

29818

29838

29841

29843

29842

29886

... 29853

29851

29845

29845

29845

29851

29851

... i 29851

30187 1 29896

30018
, 29932

West Compt.

Y

Ob- Calcu-
served lated

2358

2232

22^2

1812

1650

1710

2324

2268

2236

2317

2342

2337

2334

2334

2334

2334

2326

2343

2343

2342

2346

2346

2346

2345

2345

2345

2326

2287

Bracketed number shows that the station is e

t Ejiocli for llie observation of S. * Epoch

•luded in the equations of condition.

)T tlie observations of and H.
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_^^ \/ X. {Continued.)

X, Y, Z, and Intensity and Direction of Disturbing Forces.

Upward Compt.

Z

Observed
I
Cak-ulated

Nortli

Compt.

AX

OI)S.-Cal.

West
Compt.

AY

Upward
Compt.

AZ

Obs.-Cal. Obs. -Cal.

Azimutli

K-W-S-EN
Alt



92 A. TANAKADATE.

TABT.TÏ;
Observed and Calculated Values of iMametic Elements

No. Station.

64 I Simizu...

65 I Nisinoto.

Okaz;iki .

Kôwa ....

Nariinii .,

Nagoya ..69

70

71

72

73

74

75

76

77

78

79

80

81

[82]

83

84

Maegasu ...

Yokkaiti....

Karaevama.

Til

Kannyasiro.

Toba

Katikuwa ..

Kiyosu ,

Gihu

Nakutugawa

lida

Matiiô

Hukiisiina

Nomiigi ...

Takavama

Height

in km.
Year.

Lati-
]

L'lngi-

tude.
I

tude.

t
0.00 -

t
0.14 "

t
0.05 *

;t
0.00

J

*

t
0.00

;

*

0.09

t
0.00 ,

*

0.05

0.15

0.30

0-53

0.53

0.78

1. 16

0.56

'3-72)

13-50^
)6.6s3

893-79

893-56

893-78
S93.56

89^77
893-57

893-74
893-5«

893-75
893-58

893.71)
-93-58

896.76)

8^3-71

893-59

893.72

893-59

893-72;

89,

S96.

893-73
893-60

893-73
893.60

893-73
893-61

893-76
893-61

^93 75
«93-61

«9^.68
S93-62

89377
893-63

«95-78

«93-64

«93-64

«9J.65

«93-65

«93-^6

35 00-5 138 30-0

35 02.0 137 50.0

34 56-5 137 08.0

34 46.0' 136 55.5

35 05.0 136 58.0

35 10.5 136 56.0

35 06.0 136 44.0

1

34 58.5 136 37-5

34 52.0 136 28.0

34 43-0 136 31-0

34 30-0 136 45-0

I

34 29-0 136 50.0

35 13.0 136 58.0

35 12.0 136 51.0

35 25-5
,

136 46-0

35 29.0 137 32.0

35 31-0 137 50-0

35 29.0 137 52.0

i

35 50.0 137 42.0

36 02.0' 137 35.0

36 oS.o^ 137 16.5

North Compt.

X

Ob- Calcu-
served ! lated

30072

29960

30016

30158

30033

30084

30073

30108

30102

301 13

30252

30321

29991

2C

29961

29802

29764

29744

29503

29831

29712

299S2

30017

30099

30176

30061

30031

30073

30126

30176

30225

30284

30282

30014

30028

29954

29S77

29844

29853

29739

29673

29660

West Coinpt.

Y

Ob-
served



MAGNETIC SURVP:Y OF JAPAN FOR THE EPOCH 1895.0.

_5C"V^I. [Continued.)

X, Y, Z, and Intensity and Direction of Disturl)ing Forces.

93

Upward Cotiipt.



94 A. ÏAXAKADATE.

TABX^E
Observed and Calculated Values of Mao;netic Elements

No.
I

Station.

S5 Gero

86 Hatiman, Mino

87 \
Nagamine

88 Nagahama

,

89 I ïuruga.

90 Takehn

91 Ono

92 Sioya

93 Kanazawa.

94 ' Nanao

95

96

Wazima

.

Tovama.

97 Mozumi...
I

98 i Mikkaiti

99 I Abuta

100 Osyamanbe

.

loi Suttu

102 Iwanai

[103] Yobetii...

[104] Hnnama

[105] Otarn

Height

in km.

o.oi

Year.
Lati-

tude.

Loni;!-

tuile.

North Confit.

X

West Conipt.

Y

Ob-
served

Calcu-
lated

Ob-
served

Calcu-
lated

0.58 1893.67

0.21
I

1893.67

35 48.0, 1^7 16.0

i

35 44-0, 136 57-0

0.37 1893.68 : 35 40.5 136 35-0

136 15.0°-°3
1896.54

j

-'5 ^^

0.00 1893.69
I 35 39.0 136 02.0

0.04 1893.70 35 53.0 136 II.O

0.20 I 1893.70
i 35 59.0 136 30.0

0.00 I 1803.71 ! 36 16.5 136 17.0

I

'

i :

0.00
I

1S93 72 36 33.7 136 40.0

0.00
I

1893.72

0.00 1893.73

1893-74

37 03.5 , 137 00.0

37 22.5 ' 136 55.0

36 40.0 137 13.7

0.40 i?93.75
I

36 28.0 137 14.0
I

Î

0.00
,

1803,76
[

36 51.0 137 2S.0

0.00
I 1894.50 42 33.1 140 45.3

o.co 1 1894.51 42 30.7 140 22.4

0.00 189452 42 47-3 140 13-4

0.00 1S04.52 42 58.8 140 30.S

I

'

0.10 1894.53 43 19.7 140 22.8

0.00 1894.53 43 19.5 140 33.4

0.00 1894.54 43 12.0 141 00.5

29799
I

29781

29902
I

29829

29839
j

2987S

29997
I

30013

30043
I

29931

30229
I

29835

29788
, 29773

29588
;

296S4

29501 I 29548
I

29407 29338

29082 29226

29221 '

29466

!

29678 29540

29365 29381

26534 26903

27101 26940

26841 26830

26622 26732

26884 26590

26589 26582

26604 26612

2494 :
2498

2525
j

25II

I

2577
j

2526

2517 Î5O7

2528
, 2555

2582
'

2576

2527 1 2570

2620 2619

2618
I

2631

2668 I 266S

2676

2612

2567

2655

2875

2782

2839

2997

2710

2606

2582

2611

2874

2912

2950

2935

2829
\ 2976

2241 ' 2957

2906
j

2897

Bracketed number shows tliat tlie station is excluded in the equatidus of condition.
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XVI. {Continued.)

X, Y, Z, and Intensity tuul Direction of üisturbing Forces.

Upward Coiupt.

Z



9C) A. TANAKADATE.

XABILE
Observed and Calculated Values df Maonetic Elements

No. Station.
Height

in km.
Year.

Lati-

tude.

Longi-
tude.

Nurtli Com
I
it.

X

()))- Calcii-

served
;

latcd

West C'oiupt.

Y

Ob-
served

Calcu-
lated

Otaru
io6

,

Mvôkenzan.

107 Sapporo

[loS] Iwamizawa.

109 Soratipt

no Tip-Yabusi.

Ill Asahikawa

.

[112] Ohotukawa...

[113] Porokamuikotan

114

"5

116

117

Masike

Sirasitoinari

Hören

Tesio

[118] Pösinai-pitari..

Okurumatoma-
[119] nai

[120] Nayoropt

.

[121] Nuppamamoi...

[122] Wakasakanai...

Wakkanai

124 oya

[125] Sarubutu.

[126] Esasi

0.04

0.00

0.00

0.00

0.21

0.00

0.70

0.00

0.00

0.00

0.00

0.04

0.08

o.oi

0.00

0.00

1894.62 ; 43 1 1-9 141 00.6

1894.55 43 04.8
J

141 21.0

1894.56 43 12.9 141 45.0

1894.56 43 34-o] 141 547

1894.57 , 43 26.5 142 17.2

1894.58 '

43 46.5 142 20.2

26759

26342

26613

26647

o.io
, 1894.59

;

43 43-2 141 57-0

1S94.60 44 00.0 142 06.0

1894.64 43 51-3, 141 31-8

1894.64

1894.65

1894.66

O.CO
! 1894.67

26362
I

26571

26439 2641 I

26420 i 26449

26255 26302

... 26343

26284 26214

26^66 26;o2

44 1S.7

44 34-6

44 53-3

141 39.0

141 46.7

141 44.1

26079

25982

25761

26097

25974

25837

1894.68

1894.69

1894.70

1894.70

1894.71

44 50.2 142 03.7 25978 25845

0.00
I 1894.71

0.00
I

1894.72

coo
j

1S94.73

44 36.0

I

44 23.4^

44 54-3

45 06.7

45 24.0

45 29.4

45 16.7

44 57-0

142 17.8

142 27.2

141 59.0

141 37-0

141 39.0

141 52.7

142 14.0

142 34-9

25926

26018

25600

25585

2554^'

24992

25940

26028

25818

25742

25612

25560

25640

25773

2952 2897

2851 I 2849

2518 :
2812

2702 2819

2569 2764

2915 I 2782

I

...

I

2825

2855 :
2828

2842 2885

2954

2896

2495

3224

^128

3066

2986

3263

3091

2903

2037
I

2907

2932

2890

2845

281

1

2904

2961

2975

2954

2897

2832

Bracketed number sliow.s that the station is exduded in the eiiuaticns of condition.



MAGNETIC SURVEY OF JAPAN FOR THE EPOCH 1895.0. 97

_5C V^X. {Continued.)

X, Y, Z, jiiid Intensity and Direction of Disturbing Forces.

Upward Compt.

Z



98 A. TANAKADATE.

TABLE
Observed and Calculated Values oi Magnetic Elenients

No. Station.
Height

in km.
Year.

Lati-

tude.

Longi-
tude.

North Compt.
|
"West < 'onipt

X

Ob- Caleii- Ob- Calcu-
servecl lated served

;
lated

Y

127
j

Foronai..

128 Monbetu.

[129] Y'ûbetu..

130

131

[132]

Nogami

Ainonai

,

Abasiri .

133 Syari.

134

135

Kausu.

Sibetu.

131 Hakodate.

137 ! Mori

13*^ Setana

139
j

Kutö

140 Esasi.

141 Hnkuyama....
(in Osinia)

142 Siriuti

143 Tiribetu ,

[144] Tomakomai.

145

146

Sarupt

Osyatinai.

[147] Nohuka.

0.00

0.00

0.00

0.00

O.CXD

0.00

0.00

1894.73 ' 44 40-0, 142 52.9

1894.74

0.00
j

1894.74

44 21.7

44 14.0

o.io 1S94.75 \ 44 02.0

0.20
j

1894.75

0.00
I

1894.76

43 48.7

143 21.0

143 37-1

143 30.0

143 48.2

44 01.2 144 16.6

0.00, 1S94.76 43 54.9
j

144 39-6

0.00
I

1894.78
]

44 01.4 145 12.0

0.00
j

1894.79

0.00 1894.50

1894.51

1894.53

0.00 1894.54

0.00
I 1894.55

0.00
; 1894.55

43 39-1 145 08.5

41 46.5 140 43.5

42 07.0 140 34.5

42 26.9 139 51.0

42 13.6 139 49.5

I

41 52.5 140 09.0

41 26.0 140 09.0

1894.56 41 36.3 140 25.5

1S94.58
I

42 20.8 141 00.0

1894.58 42 36-5 141 36.0

0.00
j

1894.59 I

42 30-4 142 01.5

0.10 1894.60

0.00 1894.61

42 41.2
j

142 13.5

42 19.4 142 48.0

26033'
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]X."VI. {Continued.)

X, Y, Z, and Intensity and Direction of Disturbing Forces.
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Upward

Z



100 A. TANAKADATE.

Observed and Calculated Values of Magnetic Elements

No. Station.

[148]! Urakawa.

149

150

151

152

»53

154

155

:i56]

157

[158]

[159]

[160]

[161]

162

163

164

165

166

167

[I68J

Syoya...

Movoro

TyOrui...

Memuro

Otasoi....

Syorusam.

Asyoro....

Otu...

Siranuka

Sibetya

Atusamipuri

.

Sinryu ..

Nemuro

.

Sendai

Kogota

GamoD

Midzusawa

Hanamaki

]Morioka

Nakayama

Height

in km. !

Year.
Lati-

tude.

Longi-
tude.

o . O /

0.00 1S94.62 42 oS.S 142 4S.0

0.00 1894.63 42 01.5 143 16.5

0.00 IS94.65 42 16.4 X43 18.0

0.00
: 1894.65 42 33.2' 143 18.0

0.08

0.27

0.0

1

0.02

0.06

0.13

0.43

North Compt.

X

West Campt.

Y

Oll- Calcu-
served lated

1894.66 42 55.0

1894.67
I

43 04.0

143 00.0

142 49.5

0.05 1894.69 42 54-3 143 22.5

I I

0.20
I 1894.70 ! 43 17-5

I

143 37-5

'

! I

0.00 1894.71
'

42 40-5
1 143 39-0

O.OD
I

1894.72 ' 42 56.3 144 06.0

!
I

0.05
j

1S94.73 43 17-7 144 35-5

0.46
j

1S94.74 43 37-2 144 25.5

i

o.oo I 1894.75 43 03.0 144 50.5

0.00 1S94.76 ' 43 20.4 145 36.0

1894.49]

^„, I 1894.82 ,s ,^ <>

°-°^
,

1895.49 ^^ '5.S 140 52.0

0.00 1895.49 38 31.5 141 04.0

27038 26984

27008 27020

26996 26914

26841 26794

26672
j

26649

26616
, 26590

26616
I

26641

26496
]

26467

Ob-
.served

26897

26565

26351

26732

26605

26438

1895.50
j

38 44.0 141 06.0

1595.51
j

39 07.6 141 05.0

1895-51 39 25.0 141 06.5

1595.51
I

39 42.5 141 07.5

1895.52
I

40 03.3 141 16.5

26453 26301

2647- 26539

25519 ' 26398

28505 2S640

28705
I

2852S

28062
: 28445

28276 28291

28065 28176
i

28135 28058

27937 2791 I

2885

2650

2509

2519

2710

2839

2538

2645

2819

2361

2635

2447

2585

I82I

2547

2565

('aleu-

hited

2598

2526

2543

2566

2634

2668

2583

2580

252S

2487

2444

2492

2390

2298

2465

2633 2470

2488

2576
I

252S

2697
I

2551

2730
I

2582

2S42
j

2598

Bracketed number shows that the station is excluded in the equations of con.lition.
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_X! \/ I. (Continued.)

X, Y, Z, and Intensity and Direction of Disturbing Forces.

I'pward Conipt.

Z

f>b.serv('(l Calculated

North
Coiiipt.

AX

West
Compt.

AY

Olis.-Cal. Obs.-Cal.

Upwaril
Compt.

AZ

Obs.-Cal.

Azimuth 1

N-W-SK-X
Altitude. No.

400S4 -39907

-397"
I

-396S4

-4C029
I

-39904

-40288
; —40157

-40597 -40564

-4-713 ' -40746

-4032S
\
-40457

I

-40545
I

-40746

-40517 -40186

-40550 -40314

-40234 ,
-40520

-40582 -40843

-41409 -40250

-40153 -40347

-36571 ' -36688

57100

57008

57280

-36897

-37089

-37469

37422 -37744

37781
j

—38019

38018 I -38314

+ 54

— 12

+ 82

+ 287
I

- 177

+ 124
j

- 27

- 34 - 125

+ 47 - 47 - 131

+ 23
j

-f 76 - 33

+ 26 + 171 + 33

- 25

+ 29

+ 165

- 40

- 87

+ 152

- 67

- 879

- 45 !
+ 129

+ 65

+ 291

- 126

+ 191

- 45

+ 195

+ 201

- 331

- 236

+ 2S6

+ 261

- 1159

477 + 194

- 135
I

+ 82 + 117

+ 177 ; + 163 - 203

- 383
!

+ 77 ' + 81

- 15 + 48 + 1S9

- Ill + 146 + 322

+ 77
!

+ 148
I

+ 23S

+ 26 + 244
j
+ 296

292



102 A. TANAKADATE.

Observed and Calculated Values of Magnetic Elements

No. Station.
Height

in km.
Year.

Lati-

tude.

Longi-
tude.

Nortli C'onipt.

X

Oh- Calcu-
servod i lated

West C'oinpt.

Y

Ob-
I

Caleii-

served i lated

[169]

170

[171]

Hatinohe.

Kominatotaira.
_(iu Sameura)
Ono ....

172 Kuzi, Kikutyu.

[173]

174

Akka

Anazawa.

[175] Iwaizurai

[176]

[177]

17S

179

ISo

iSi

[182]

1S3

1 84

Miyako

Oguni,Rikutyü

Tôno

Kamaisi

Kesenuunia

Isinoniaki .

Ikusazawa

.

Simoinnai .

Y'okote ....

[185]: Kakudate,

[186] Kariwano

,

1S7

1S8

1 89

Akita ...

Honzyü

Nosiro..

0.04

0.00

0.20

0.00

0.10

0-35

0.08

0.00

O.IO

0.27

0.00

0.00

0.00

0.40

0.18

0.06

0.04

0.03

1895.60

1895-53

1895-53

40 31.0 141 31-3

40 32.3 141 34-3

40 15.2 141 37-8

1895.54 40 11.6J141
47.8

1895-54
!
39 59-3 141 44-0

1895-55 ' 39 52.5
I

141 41-3

1895-55 39 51-6 141 47-6

1
I

1S95-55 39 38.2,141 58-3

1895-56 '

39 31-3, 141 41-0

1S95.56
j

39 18.2 ' 141 31.2

1895-57 39 16.1 141 54-^

1895.58 38 53.5 141 35-3

1895-59 : 38 25.2 141 iS.o

!

1895.60
'

38 5 I.I 140 37-7

1895.61 39 02.3 140 25.8

1S95.61 39 19.0^ 140 31.5

1895.61 * 39 36.6 140 33-0

1895.61 39 32.2 140 21.6

coo i 1S95.62 39 42.6 140 07.5

0.00 1895.62
;
39 22.0 140 01.5

I

.
!

I

0.00 ! 1895.63 40 II. 5 140 02.5

27573
;

27702

28044 27816

27926 27833

...

j

27919

28063 ' 27967

2796S

28041 28050

... 2810S

28102 28202

28248 28200

28302 28361

28633 28559

... 2S422

28060 28359

2S296 2S244

28145 28126

... 28165

28174 ' 28I0S

28150 28251

27788
,
27919

...
' 2613

2361
\

2605

2123 ; 2576

2465 , 2551

2539

2292 i 2534

2758

2490

2649

2520

2477

2500

2629 2498

!

22C9 2450

2458
;

2449

2433

2551

2590

2679 2609

2276
^

2635

...
I

2647

2646 2688

2576
j

2665

I

2830
Î

2735

Bracketed number «hows that the station is e.xcUuled in the equations of condition.



MAGNETIC SURVEY OF JAPAN FOR THE EPOCH 1895.0. 103

]5CA/^X. {Continued.)

X, Y, 7j, and Intensity and Direction of DistnrLing Forces.

Upward Compt.
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104 A. TANAKADATE.

TA^BI^E
Observed and Calculated Values of Maçfnetic Elements

No. Station.
Heiglit

in km.
Year.

Lati-

tude.

Longi
tilde.

North Compt.

X

Ob- Calcu-
served lated

AVest Compt.

Y

Ob- Calcu-
served lated

190

191

192

193

[194]

[195]

196

197

198

199

200

201

202

203

204

205

206

207

[208]

209

210

Odate ....

Hirosaki

,

Adigasawa.

Ippongi

.

()ma

Tanabu .

Makado

.

Aomori

.

Hukava.

Sakura

.

Sawara

.

ïyôsi...

Itinomiya

.

Ma«bara...

Kisaratii ..

Mito .

Ueda ..

Namie.

Watari

Huknsima

,

Yonezavva .,

o.oS

0.06

0.00

0.00

0.00

0.00

o. 10

0.00

0.04

0.03

0.0

1

0.00

0.00

O.CXD

0.03

O.OI

0.00

0.00

0.02

0.07

0.2s

1S95.64

1895.64

1S95.64

1S95.65

1S95.66

1895.66

1S95.67

1S95.67

1895-49

1895.50

1895.51

1895.52

1895-53

1895-53

1895-55

1895-56

1895.56

1895-57

1895-57

1895-59

40 16.0

40 36.4

40 36.8

41 10.2

41 30.0

41 I6.I

4^ 52.7_

40 49.4

36 ii.S

35 43-3

35 52.5

1S95-51 35 44.0

35 22.4

35 05-8

35 23.2

36 21.9

.36 53-5

37 28.3

38 02.2

37 4S-0

37 55-2

40 32.5

40 285

40 13.3

40 31.3

40 54-5

41 14.0

41 09.0

40 43-5

39 16.5

40 13.5

40 30.0

40 51.0

40 22.5

40 06.0

39 55-5

40 30-0

40 48.0

41 00.0

40 49.5

40 28.5

40 05.0

27797

27839

27630

27390

26923

27379

27546

27585

29487

29651

29574

29675

29680

29769

29737
I

29764

293S3
:

29377

29167

29243

28935

29061

28943

T
27862

27727

27670

27494

27337

27417

275S2

27625

29504

29627

29558

29593

29746

2(

29167

28938

28729

28S57

28812

T
2723

265 S

2684

2717

2993

2977

2827

2642

2360

2257

2276

2191

2739

2780

2783

2770

2713

268S

2730

2389

2244

2235

2182

2203
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IXl v^I. {Continued.)

X, Y, Z, aud Juteii^^itv and Direction of DistiirLinj; Forces.

Upward Compt.

Z



lOG A. TAXAKADATE.

TABILE
Observed and Calculated Values of Magnetic Elements

Station.

211

212

[214]

216

217

21S

219

220

221

222

223

224

225

226

227

228

229

230

231

Yaiiuigata

Sinzyo

Sakata

Atumi

Murakami ....

Oguni, Uzen.

Tiigawa

Wakamatu

Tazima

Tadami....

Nikkü

Sukagawa.

Xisi-nasuno.

Utunomiya..

Hatiiuan, Uini.,

Kyoto

Sasavama

Miyatu

Obama .

.

Sakai ...

Height

in km.

0.16

o.io

o.oo

0.00

0.00

0.10

o.oS

0.22

0.56

0.37

0.61

0.25

0.20

0.12

0.02

0.04

0.25

0.00

0.00

0.00

Year.
Lati-

tude.

1^93-59 38 16.5

1895.60 38 46.2

1595.61
j

38 54.5

1S95.61 1 38 37.1

1S95.61

1S95.62

1S95.63

1S95.64

1895.64

1S95.65

1895.66

1895.66

1895.66

1895.67

1S95.67

1895.50

1896.51

1S96.52

38 12.0

38 04.9

37 39-5

37 29.5

37 "-5

37 20.5

36 44-3

37 15-5

36 530

36 33-4

36 II.

7

35 07.8

35 01.2

35 04.2

1896.53 35 31-6

1895.53 ' 35 30-8

1896.55
j
34 34.9

Longi-
tude.

40 21.0

40 iS.o

39 48-0

39 35 o

39 28.5

39 46-5

39 24.0

39 57-0

39 46.5

39 19-0

39 37-5

40 21.0

39 58-5

North Compt.

X

Ob- Caleii-

served lated

"West Conipt.

Y

Ob- Calcu-
served lated

Ï
2S837

2S606

2S530

28S13

2S848

28929

28917

28973

29120

29374

29040

29289

39 540 2944t

39 41. S 29364

36 04.3 30089

35 47-8

35 14.0

35 13-0

35 44.5

35 28.0

30152

30133

30052

29962

30293

2S661

2S471

2S444

28569

28738

2S767

28950

28983

29105

29075

29284

29050

29210

29337

29481

30115

30176

30207

30045

30005

30359

2388

2583

2596

2613

2520

2603

2431

2378

23S3

2279

2471

2552

2279

2308

2483

2507

2534

2545

2587

2;SS

2519

2576

2640

2631

2598

2556

2546

2475

2459

2517

242a

24 10

2404

2374

2351

24S6

2485

2519

2579

2553

2444

Bracketed number shows that the station is excluded in the equations of condition.
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3C\^I. (Continued.)

X, Y, Z, and Intensity and Direction of Disturbing Forces

Upward Compt.



108 A. TANAKADATE.

TABLE
Observed and Calculated Values of MaoiiL^tic Elements

No. Station.

232 Ikuno

^33 Toyooka.

23 \ Tottori...,

235

236

237

238

239

240

241

242

243

244

Hasizu ...

Tuyaiua ..

Okavama

Ako...

Akasi

Nara .,

Kamiiti ,

Myözi

Wakayama

Sumoto...

245
I

Minabe...

[246] Tikatnyu

247

248

249

250

251

252

Hoiigü ....

Kusimoto

.

Arima ....

Nagasima.

Matusaka.

Mihara....

Pleight

in km.
I

Year.
Lati-

tnde.

Ijongi-

tude.

0.25 1S96.55 35 IÜ.3 134 4S.0

0.00 1S96.56 35 32.6 134 49.3

0.00 1896.56 35 29.7 13 J 14.8

0.00 1896.57 35 304 133 54-0

0.09 1896.58 35 o^.o 134 01.3

0.00 1896.58 '

34 40.4: 133 55-S

i

0.00 1S96.59 '

34 45.4; 134 23.8

o.co 1S96.59 34 39.2 135 00.0

1

0.06 1896.60 34 40.9 135 51.0

0.15 1896.61

1896.61

1896.61

34 23.4, 135 52.0

34 17-0

34 13-6: 135 "•

0.00 1895.62
!
34 20.7, 134 53.5

O.OD
I

1896.62 33 45.6 135 20.3

O.4S 1896.63 33 4S.9 135 36.9

o.io 1896.64
i 33 49.1 135 47.5

j

O.OD 1896.64 ' 33 28.

2

135 47.0

O.CO 1896.65 S3 52.2 136 05.5

0.00 1896.66

0.00 1896.67

34 12.2 136 20.5

34 34-3 136 32-5

0.00 1896.50 34 24.3 133 05.3

North Coiiipt.

X

Ob- Ciilcu-
served luted

3^057

3C072

3ÛO33

300SS

30262

30442

30388

3^353

30158

30356

30414

3043S

30456

30657

30542

30628

30467

30317

30^30

30210

3-076

30147

30177

30321

30469

30395

30375

30291

30392

30457

30506

30492

30654

306 1

2

.30596

30716

30553

30419

30274

33765 30647

West (.'oiujit.

Y

Ol)-
I

Calcu-
ieived I lated

2544 : 2551

2630 2599

2666 2615

2641
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_X1A/^I. {Continued.)

X, Y, Z, au<l Intti-nsity and Direction <jf Diistnrbing Forces.

Upward



110 A. TAXAKADATE.

T^BLE
Observed and Calculated Values of Maonetic Elements

No. Static
Height

in km.
Year.
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X, Y, Z, and Iiiteii.sity and Direction of Disturbing Forces.
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112 A. TANAKADATE.

T^ELE
Observed and Calculated Values of Maouetic Elements

^-(..

274

275

276

277

2S0

[281]

282

2S3

2S4

28 5

287

288

2S9

290

291

292

293

294

St;ition.

Nawari

Kôti

(Itnti

Snsaki

Nakaraiira

Uwazinia

^\':lkalniya

Yiihatahama ...

Saganoseki

Saiki

Oita

^Matiiyaina

Kuzu, Tyo

Kuma „ „

Imabaru

Kawanoe

iMarngaine

Takamatu

Tonosyô

Zaikôzi

Miyazaki

racketed number

Height

in km.
Year.

Lati-

tude.

Longi-
tude.

North Coiii]jt.

X

Ob- Caleu-
served ' lated

0.00

0.00

0-35

0.00

0.00

0.00

o.oi

0.00

o.co

0.00

0.00

0.00

0.33

0.53

0.00

0,00

0.00

0.00

0.00

0.00

0.00

IS96.G5
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]XLA^I. (Continued.)

X, Y. Z, and Intensity and Direction of DistniLing Forces.

Upward

Z
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TABLE
Ol)served and Calculated Values of Maonetic Elements

ÎSO. Station.
Height ^-

[

lear.
in km.

Lati-

tude.

Longi-
tude.

North Compt.

X

Ob- Caleii-

sorved lated

West Compt.

Y

Ob- I Calcu-
sei'ved

,

lated

295 Miyakonczyô..

igö Nakamati

297 Küvama

298 Kagosima

[299] Itiki, Satuma.

300 Makurazaki ..

[301] Kaseda

[302] Yokogawa

303 Hitoyosi ..

304

305

306

Yunomae..

Yatusiro ..

Minamata

307 Simabara.

[308] Nagasaki

309 Sasebo ....

310

3"

312

Matiyamaguti

,

Kumamoto

Miyadi

[313], Mamibara

314

315

Yanngawa

.

Hukuoka..

0.14 1896.53 31 42.S 131 03.0

o.oD 1896.53 31 26.2 131 1 1.3

o.io 1896.54 31 20.5 130 55.5

0.00 1896.54 31 35-4 130 32-S

coo 1S96.55 31 41.6 130 16.0

0.00 1896.55 31 17.0 130 16.5

o.oj 1S96.56 31 25.0 130 19.1

0.18 IS96.56 31 54.2 130 41.5

0.12 IS96.57 32 I2.I 130 46.5

0.66 1896.57 32 15.8 130 59-0

0.00 1896.58 32 29.7 130 36.0

0.00 1896.5S 32 12.4 130 23.5

0.00 1S96.59 32 46.1 130 22.5

0.03
j

1896.59 I 32 45.0 129 52.5

0.00
i

1896.60 2^ 10.5 129 44.3

0.00 1896.61 32 27.5 130 10.s

0.02 1896.61 32 48.0 130 44.0

0.51 1896.62 32 55.8 131 07-4

0.54 1896.62 32 39.2 131 09.5

0.00
'

1896.63 33 09.6 130 24.8

0.00 1896.63 33 35.2 130 23.8

T I T

31759
;

31769

31846
j

31841

31969
j

31901

31784
j

31869

32242 I 31870

31893
I

31999

51649

31951

31751

1618 31644

31611

31635

31986

31304

31769

31600

31571

31690

31509

31578

1376 31456

31625

31282

31634

31455

31418 31365

j

31399 3145^

31341
I

31375

31114 ! 31235

^043

2041

2072

2098

2054

2036

2008 2071

2231

2089

:i96

Î18

2083

2015

2038

2125

2174

21S7

2219

2169

2255 2260

2452
I

2247

2295
I

2312

2170
; 2207

2277
I

2269

2122 2292

2063
i

2250

2298 2321

2390 : 2388

Bracketed number shows that the station is exchided in the equations of condition.
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XVI.
X, Y, Z, and Intensity and Directinu of DisturLino- Forces.

Upward

Z



116 A. TANAKADATE.

Ti?LBLE
Observed and Calculated Vaines of Mairnetic Elements

No.
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SLA^I. {Continued.)

X, Y, Z, and Intensity and Direction of Disturbing Forces.

Upward Compt.

Z
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Alphabetical List of Stations.

Stations.
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TA-]BIj"E XVII. {Continued)

Ali»lial)etical List of Stations

Stations.
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TABI.E XVII. {Continued:

Alphabetical List of Station?.

Stations.
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T^BLE XVII. (Continued.)

Alphabetical F^ist of Stations.

Stations.
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§ 11. Vertical Current.

It is usual in magnetic surveys to calculate the amount of

the vertical current of electricity by taking the line integral of

the magnetic force round the periphery of the country. The

same was tried here in the circuit indicated in Fig. 4 by taking

the integral along the co-oi'dinate lines thus :

—

IÜ

which may be put for numerical calculation

«y=^^^(Y„ cos w,-Y, cos ^,)j;.-^(X„-X,)J^

where the suffixes n, 5, u\ e, denote the values of those quanti-

ties on the north, south, west and east side of the circuit, and

R the mean radius of the earth ; the positive sense of the co-

ordinates X, y, z are north, west and up respectively.* Per-

forming the operations above indicated we have

R
4
^^(Y,, cos (p,-Y, cos f,)J/= 0.03973 x length of 1°

4^J(X.-X,)J^ = 0.04146 X

whence w= -0.00173 x -^-"''' ^ ^^'
x .0174.")

4;r

= — l.i31 c.g.s. el. mag. units.

The area of the circuit is '3.701x10' sq. kilom. hence the mean

current density is

-1.331x10~~, .-7^ =-0.027 Ampere per s<j.

o./OlxlO'
kilom.

minus sign indicating the downward direction.

* This is the same as tliat adopted by Prof. Schuster; the sense of y and z are con-

trary to that used bv Gauss and other continental writers.
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/30 /S2 /su. /SS /SS /'/o /^^ /•^^

The above method is unsatisfectory, and the small value of

the mean enrrent density is sometimes misleading ; for in the

first place it gives no information of current densities in dif-

ferent parts of the country where they might have any values

with opposite signs ; and in the second place the integration is

carried out along tlie borders where the empirical formulae be-

come very poor representatives of isomagnetics owing to the

increase of errors as shown in p. 35 above.

Transformino- the line integral into surface integral in the

usual wav, we 2;et the details of its distribution thus,
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ri^TABLE
Vertical Current in Ampers per sqr. kilom. at 189.").0 at the Intersections of entire üe<2;rees of

><

f
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Longitude and Latitude, Calculated froui the Formulas for Horizontal Force and Declination.

I.'IS«
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. dY flX

ax oi/

which in polar co-ordinates becomes

1 / OY ,., 1 OX \

or replacing X, Y by Hcosrî and Hsino, we have

i ( OH . .
,
„ , nd TT • >

,

v:= -p < -^ -sHio + Hcoso— H sino to- ç4- K ( i)<f d(f
^

—
1
---, coso— Hsino—^ [

cos
(f \ 0/ 9/ J)

in terms of the ol)served elements. The ellipticity of the meri-

dian arc is neglected as its correction falls within the errors of

oljservations at present. If the rectangular components, in-

stead of the declination, dip and horizontal force, be expanded

in different powers of dißerential longitude and latitude the

calculation becomes much simpler. The differences of rectangular

components in Tables XII and XIII give sufficiently close

approximation of the differential coefficients as was found by

actual trial. The currents found by the above formula are given

in Table XVIII and Map 8.

By way of comparison, the current densities are calcu-

lated for Austria and Great Britain. Map 9 gives the lines

of equal vertical currents obtained from the expressions of

magnetic elements in Austria given by Prof. Liznar, and Map 9a

the same for Great Britain obtained from the data given by

Profs. Riicker and Thorpe. In the latter, two systems of lines

are given ; the dotted lines are those calculated by taking dif-

ferences of rectangular components computed from elements in

Tables III, YI and IX in Vol. 188 of the Philosophical Trans-

actions of the Eoval Societv of London : those lines are not
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naturally continuous as the magnetic elements in those tables

are expressed by different formulœ fur different districts of that

-country. The full lines are continuous, thc^y are calculated from

the quadratic expressions,

X = 1 6346.0- 109! 60J/- 40.3.'0:]Jc + 0.'639 J/-- •2.040J/ Jcr + 9.'683J^-

+ .5.9 ±1.45 ±2.10 ±0.6.54 ± 1.693 ±1.128

Y= .5869.9 + 128.17J/- 39"29J^ + 0.'ll6J/-+ Ù'mJ/J<p-?jA4*jJif'

±.5.1 ±1.2.5 ±1.82 +0..56(; ± 1.46.5 ±0.977

Z= - 4489.5!3 - 108.20 j;. - 408^99 Jy^ + o!9.50J/r'~ 10.'l42J/ Jç^ + 4.027 Jtj-

+ 6.4 +1.56 +2.26 +0.704 + 1.823 +1.215

J/=(/-4° W.)°: Jçr= ((^-.53° N.)°

-derived from the values at the 9 so called Central Stations given

in Tables I, IV and VII in the same volume. Table XIX
gives the observed and calculated values of these elements.

TABLE XIX.
Rectangular ConiiionentH oi' ^Magnetic Fi)rce in (Ireat Britain.

1 §
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All these three surveys give the line of no current through

the middle of the country ; in Japan the current is upward on

the Pacific side and downward on the Siberian side ; in Austria

it is upward on the north and downward on the south ; in Great

Britain, upward on the east and downward on the west.

Whether these distributions of current density show the real

average state of things during the surveys of the respective coun-

tries or not is very doubtful. The fact that the line of no current

runs thi'ough the middle in each of those countries inspite

of different aspects of their distributions, seem to indicate that

they are the result of uncompensated local disturbances and

inadequacy of the empirical formuhe to a large extent, if not

wholly. Considering that these currents depend upon the dif-

ferences of differential coefficients of the ol)served elements, ob-

servations of greater refinements than the present, both in con-

struction of instruments and distribution of stations, will be

necessary in order to settle the question more definitely ; certainlv

these currents can be accounted for by the probable errors in

the constants of the empirical formulse, at least in the case of

Japan. Even in Great Britain, where the survey was very care-

fully carried out by excellent hands, the two sets of lines of

equal currents present very different appearances according as they

are derived from the district equations or general equations for

the whole country (See Map 9a).

Under such circumstances the most fascinating subject of

the motion of electricity from or towards the earth's surface

must be left untouched, be it due to the diurnal motion of the

earth or transference of ions with water vapour and the like.

These will probably be better elucidated by pursuing other

methods of investigation. It may l)e a good plan to improve
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those empirical coefficients by imposing the condition of irrotation-

ality among them, as was suggested by the writer on previous

occasion. This being premissed, the vahies along the line of no

current will be represented nearer to the truth than the rest

and should be taken in preference to values at other places in

deducing the magnetic constants of tlie wliole globe.

§ 12. Vertical Variations of Magnetic Elements.

The variations of magnetic elements due to difterence of

level has recently l)een computed l\v Prof. I><iznar from 205 observa-

tions taken at different elevations during the magnetic survey of

Austria and Hungary. He arrives at results which are more

than three times as great as those ol^tained by taking the dif-

ferential coefficients of the first term in the spherical harmonic

expansion. This discrepancy is ascrilied by the author to prob-

able causes external to the eaith and doubt is thrown upon the

Gaussian method of rejiresenting the magnetic potential of the

earth.

Later still, van Eijckevorsel and van Bemmelen made special

investigations on the subject I)y taking a large numl)er of obser-

vations on the Rigi and came to the conclusion that the varia-

tion of dip due to height are so small that they are almost

entirely masked by the instrumental and ol3servational errors.

The chief difficulty in such case lies evidently in the fact

that observations at high level are made on mountains which

are themselves more or less magnetic presenting local disturbances

often exceedinof the mere effect due to elevation.

The plan here adopted is to deduce those vertical variations

from their values observed on level surface, supposing the electric



'l'y
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A. ÏAKAKA.DATE.

OX OH . -u • ^ do

dç> dip d<p

OY OH . . ,,, . i)o

0/ o;. i)f

OZ OH , >, ,
,T .. /, 0^

-ör=-or^s^+"'^^"^^r

J^=JH ^
j^ ^^^ ,0^

0^ 0^ Oç?

After computing the vertical variations of the rectangular com-

ponents in this way, those of the observed elements '\ ^, H, can

couvenientlv be found as follows :
—

OH
dz dz

. OX
,

. , OY= cos () - 4- sin u
dz i)z

Or) , _, Y"= -."t''
os ~ âr ° X

cos o / OY , . OX \

=^H-\-o^-^°'^-o.rJ
00

^t<'-^
'^^

^dz~~l)z^ ° H
cos ( O'A , ,. Oil \

-^l-oir-^^^-oT-j

cUid —4—= -^— Hsec^?
Oz Oz

The reduction to the sea level of § 8 ^Yere calculated by these

ibrnudai using the hrst approximate values used for deducing

the annual variations.

.Tables XX to XXY give data and values of these varia-

tions for Ja})an, Austria and Hungary, and Great Britain, at
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five points in each, distribnted so as to cover different quarters

of the countries. In Great Britain the Central Stations of the

Districts I, III, V, VIL and IX are taken as representatives.

The last figures of numbers exceeding 20. in those tables will

be slightly affected by taking into account the difference of

principal curvatures of the earth surface in various latitudes, but

since their proljable errors come to the same order of magnitude

in such cases, the mean radius is used for simplicity.
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a^AlJLE XX.
Duta I'ur the CalciiUiLion uf Vcitical Wiriatu)!)« of Magnetic EleuiciilfS m

Japan .

I. II. II r. lY. Y.

/ EufGr. 142° 30' 140^30' 1 38° 00'
1
34° 00' 131° 00'

Ç N 43° 30' 3«° 30' 36° 00' 34° 30' 32° 30'

H ^265 5
8' 28677' 29760' 30622' 3159«'

o \y. 5°55'4 5^03:2 4°45'7 4° 39-6 4^02:2

-5;°i3'i -5^° 13^1 -49° 41-9 -4«° 27:5 -46° 27:3

X 26415' 28566' 29657' 30521' 31520T

Y 2740 2526 2471 2488 2224

z -41237 -37000 -35089 -34566 -33251

X 49050 46814 46009 46182 45873

OH
Ö^P^i'JL -4247 -37^-7 -353-8 -335.5 -3144

an. i' T y v ^^
-9;- „ 52.1 59.8 73.7 99-7 117-8

-^-perl° 15:3 i6.'6 17:5 18:7 19:7

-|f-
;, 15-7 ii-9 8.0 2:5 -1:9

-~— per 1° -60:0 -65:7 -69:2 -72'4 -75'7

-^- „ - 7-8 - 6:s - 7:1 - 8:8 - 9-7
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TABLE XXI.
Vertical Variations of Magnetic Elements in

Ja p a n .
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TABX^E XXII.
Data for the Calculation of Vertical Variations of Magnetic Elements in

A list r i a a n d Hu n g a r y.

IV. Y.

;. E of Gr. 15° 15° 20° 25° 25°

<f
N. 50° 45° 47° 50° 45°

I.
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TABLE XXIII.
Vertical Variations of Magnetic Elements in

A list r i a a n d Hu ng ary .
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TABLE XXIV.
Data for the Calculation of Vertical Variation of Magnetic Elements in

Great Br it a i n

.

T. in. V. yil. IX.

yîWofGr. 4° ^1-5 2° 05 .'9 7° 37-9 3° 08.0 4° 32:6

f 56°3S.'2 53° 24:2 54° 02:7 51° 05:3 51° 41-9

TT T " T "' ya 16011 17313 16761 18206 17863

20"^ 58.4 i8°5i.'8 22° 03:9 18° 38:4 I9°35.'5

^ -70° 57-3 -68° 53:6 -69° 52:6 -67° 32:1 -68° 05:2

X 14950' 163S4' 15534^ 17-52' 16829"^

Y 5731 5598 6296 5819 5990

z -46381 -44853 -45744 -44030 -44403

1 49069 48078 48717 47645 47863

dip
1'"' "
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Veiiicul Variation of Magnetic Elements in

Great B r i t a i

n

.
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Comparing those variations with the coefficients of the lirst

term of harmonic expansion we observe that the agreement is

fairly close. It is interesting to remark that even from surveys

made over so small portions of the earth surface, we can see

where the principal origin of the terrestrial magnetism lies, that

is in Gauss's sense.

Gausses Circuit.

Gauss in his classical example of the Göttingen-Milan-Paris

circuit, might have gone a step further and found those varia-

tions approximately. Taking his data and reducing to c. g. s.

units we have

^ Arhitrary
À ç> o a H unit>.

Göttingen 9° 58' 51° 3-2' 18° 38' -67° d6' 17813' =0.50983

3Iilan 9° 09' 45° 28' 18° 33' -G3° 49' 19949 '=0.57094

Paris 2° 21' 48° 52' 22° 04' -G7° 24' ISlOP =0.51804

Whence the rectangular components are

X
16880'Göttingen

Milan 18913

Paris 16775'

which give uniquely

.5692'

6347'

6800

-43942'

-40572'

-43485'

X= 17522.8 + 137.7J/- 353:7J^

Y= G279J- 112.9J;.- 92'.7J^

Z = -426G6!3 + 141.3J/- 574!.5J^

where J;>=(;.-7°.16)°E., Jçc=(^-48°.62)° expressed in degrees.
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With these vahies the vertical variations at the mean point,

i=7°.lG and ç = 48°.G2, come out:

—

^i^ = - 7;!) -^ = - à -^ = + i'^>^

-(3h/R)X =- S.2 -(3b/R)Y = - 3.0 -(31./R)Z ^+20.1

Diff. =~rä3 Diff. =+ O.l Diff'. =- -2.1

He mio-ht have thns inferred the seat of the terrestrial magnetism

to lie chiefly inside the earth, even before nndertaking that

labourions series of computations which brought to light the

real state of the oeomagnetism for the first time.

§ 13. Disturbances in the Vertical Variations of

Magnetic Force.

The vertical variations of the terrestrial magnetic force

treated in the last section, differ from -(;3h/R) times the respective

components in all the three cases. The magnitudes of the dif-

ferences are greater than what can be accounted for l)y observa-

tional errors, being much larger than the quantities concerned

in the determination of the vertical current ; and their distribu-

tion is more uniform than those of the current in each country.

Any one by taking observations at a dozen of well selected

stations will reveal the fact if the same line of calculation be fol-

lowed ; as is suggested by the general resemblance of results

obtained from observations of three points in Europe with those

obtained from complete surveys in the two other countries.

These are no doubt due to the existence of higher harmonics

in the sense of that expansion. From a physical point of view

the irrea-uhirities in the surface crust of the earth, as observed

in the upheavals of continents and depressions of ocean beds,



142 A^ TAXAKADATE.

may naturally be expected to cause anomalies in the distribution

of magnetic force, as was already remarked by many.

We may suppose with v. Bezold, Leyst and others, the

terrestrial magnetic force observed at a place to consist of the

average effect of all the magnetised parts superposed with ano-

malies of comparatively large extent, which again can be sub-

divided into mean anomalies of less extent superposed with

smaller. In this respect the differences above spoken of may
be called variatiowd anomalies, understanding thereby nothing

more than the results of numerical operations on the observed

data conducted as above.

Disturbance due to a Simple Source.

In order to see roughly what sort of disturbances in the

vertical variation of magnetic force is lilcely to be met with,

take as the disturbing source a simple positive pole of strength

?/?, placed inside a sphere representing the earth.

In Fig. 5, let C be its center, M the position of the source,

P any point on the surface ; and put
Fig. 5.

CM=r

MPC = c=the zenith distance of the

direction of the force at P
;

and CP = ?,= the variable radius vector

through P (positive outward) which is to be made equal to the

mean radius R, after performing differentiation. As no restriction

is laid upon the value of r, the result can also be applied to

the case when the source is above by making r greater than R,

and paying due regard to the signs of the trigonometrical functions.
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The vertical and horizontal forces at P will be

/J = rr-COSC

H' = „ sine

with the geometrical relations

>(1)

%— r cosO
co?c= -

r sin^
sinc =

\^)
tr= v'+ ;ï-— 2rz gos6

or= (s- r)-+ Arz sin--^- for numerical work

Z' and H' denoting the vertical and horizontal components ; the

latter can again be resolved along any directions in the tangent

plane.

Remembering that

()n 1 f)c sine— ' - = cosr and —— = ——

-

f)% UZ {)

the vertical variations of those forces are

9Z' m= ^^(2cos"r— sin-c)

= — ^SlQC cose
UZ [f

>(3)

or in terms of d

dz

ßH/ 3m rs'mdiU-rcosd)
>(4)

dz (' P-
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The Vertical Force Z is

Maximum at 6=0 i.e. epicenter

and Minimum at 6 = - i.e. antipode.

When the source is above the level, the sense of the force is

ITversed near the place directly below it, which we may now

call subcenter ; while on the antipode side the sign remains

unchanged. The surface is thus divided into two regions of

positive and negative vertical forces by the nodal circle

6 = cos-^A (.>)

within the limit ll<r<co ;

evidently this is the circle along which a pencil of rays from

the source touches the sphere. A new maxinuun occurs in the

pc>sitive region along the circle

<*=cos-(2R-^j-) (0)

within the limit Pi< r <2E .

It beo-ins with at the lower limit and ends with - at the

higher.

The Horizonlal Force H 'vanishes always

at = and t:

whether the source is inside or outside the sphere, being

Maximum at ^=cos-4(y(^ J. + J^y_.^-|.) (7)

0<r<co ;

the value of ^ remains the same by replacing r by 1/?', so that

there are two values of r corresponding to the same circle of

maxinmm horizontal force ; its position changes from ^ ^^ as
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the source approaches the surface from the center, and back

again from to -^ as it recedes from there to infinite distance.

The reciprocal relation of inside and outside positions of the

source might well be expected, considering it as a kind of an

unbalanced electric image.

When the depth is small we may neglect the curvature of

the surface near the point. Putting D =R— r for the depth, (1)

becomes ry,_ m 3^ ^

TT, m^ .
., I

xl = -TyT sm Ç cos-c I

The former is maximum at the epicenter and the latter at

c = tg-'—^ which is the result given in Thomson and Tait's Natural

Philosophy § 786.

The north and west components are to be obtained by ex-

pressing d in terms of the longitnde and latitude, and multiply-

ing the result by cosine and sine of the azimuth, thus

X'=

Y'=

—mr< cos (p sin ^0— sin ip cos ç?,, cos (-^ — ^0) [

]R"+r-—2yR[sin^sin^o + cos^cos^,jCos(i^— i^o)][^

wircos^osin(/^>— ^)

j R- + T"— 2rR[sin ip sin ^„ 4- cos ^ cos (p^^ cos(>i— 4)] ( ^

K9)

where /« and ^0 are the longitude and latitude of the epi- or sub-

center, or pericenter which we substitute for the two words.

The North Component X' vanishes along the nodal line

cos(>^-^)tg^ = tg^o

It is the locus of points where the circles of equal horizontal

force touch the meridian arcs, and consists of a pair of spherical

ellipses, one through the pericenter and its nearest geodetic
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Fk. 6

pole, and tlie other through the antipode and its nearest pole.

Their form is independent of the depth or height of the source,

being determined solely by the co-ordinates of the pericenter.

When the pericenter is close to either of the poles, they are nearly

circles which gradually

flatten until they coincide

with the equator and

the meridian, when the

source comes to the plane

of the equator.

Inside both of those

ellipses, the force X' is

positive and in the irre-

gular zone between them

negative. Fig. 6 is tlie

stereographie projection

of those curves for the

intervals of 15° in the

values of <po.

The West Component Y' vanishes over the meridian circle

^ =^ and ^„ + ^

this corresponds to the nodal ellipse in the case of the north

component ; tlie force is positive on the west half and negative

on the east half of the surface.

The maximum and mininuun of the north component are on

this circle, the latitude to be found from the value of d in (7).

Those of the west component are either on the nodal ellipse or

on the meridian circle which is at quadrature with that through

the source, at the same distance from the pericenter as those of

the north component.
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öZ'
The Vertical Variation of the Vertical Component —^ is (al-

gebraically)

Maximum at 6 = n i.e. antipode

Älinimiun at ^/ = i.e. periceuter.

There is another pair of such points, namely

Maximum at e = .,.^{^,-1, +J{^f{Ff~,)
J ^^

Minimum at = o,«-.(A_i__^/(
j; J_(K J^^^ _

|

the maximum is possible for all positive values of r within

JlWb'-l) II <r<a, (12)

(= .78615 h)

and the minimum within

V^(v^5-1) R < 'r<R

At the lower limit the two values coincide at

6=^o^-'{llJl{vr-l)-JIWb-l)) (13)

=60° 55!8 from the epicenter.

The variation vanishes at

>(14)

,/ 9 T> I > (above
+ Ö= ain-y_:l -Ell

_

sill- V-o- source)

and ^-^-siii-y|- A_,iii-iyi-

This is possible for all positive values of r within

J'A^Yx{-^.^V^:}OV.) < r <c/j
; (15)
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at the critical value of t the two circles coincide with that of

the maximum variation at

<^=-|--sin-y-^- =35° 15:9 from the epicenter. (16)

When the depth of the source is small, neglecting the curva-

ture of the surface as before, the first of (3) takes the form

^^'
''*-(3cos\'-cos\:) (17)

9s ~ D^

D being the depth of the source and c the same as before; this

holds either for the source above or below, D and cosç chang-

ing sign at the same time. The variation is now maximum at

c=tg-^2, and vanishes at c=tg-V2~= 54° 44:i and ~,

The effect can be described in words as follows (see Fig. 7

below) :—Suppose at first the source to be placed at the center of

the sphere, the vertical variation of the vertical component arising

from it will be uniform all over the surface being ""-tjt- Now

displace it along any particular line through the center, the up-

ward decrease will be greatest at the epicenter and least at the

antipode : as it recedes further from the center, the maximum

and minimum will become more and more pronounced, and

when the source reaches the critical depth of about 0.21 K, a

new set of maximum and minimum will begin to appear at the

angular distance of 60°.9 from the epicenter. After this value

is passed there will be two circles on the sphere, on one of

which the decrease is less and on the other greater than any

values in their neighbourhoods. As the dejith becomes still

less, the place of least decrease will be shifted toward the

epicenter becoming more and more prominent, and the minimum

toward the antipode becoming more and more smooth ; and
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when the depth of ahoiit 0.18 R is reached, the value of the

maximum becomes zero at about 35° i from the epicenter.

Beyond this limit, there will be two circles on which the

variation vanishes with a circle of maximum variation between

them. The surface is now divided into three regions by those

circles ; on the epicenter and antipode sides the force will de-

crease upward, but in the middle zone it will iîicrease upward,

the effect due to the change of direction accompanying the in-

crease of height being greater than the opposite effect due to

the increase of distance. In this zone, if the variation of vertical

force alone be considered, it would appear as if there lies a dis-

turbing source of opposite kind below.

As the source approaches closer to the surface, the circle

of no variation on the epicenter side as well as that of the maxi-

mum variation will shrink round that point, while the circle of the

minimum variation fades toward the antipode. The other circle

of no variation takes the assymptotic position at 70° i from the

epicenter, dividing, in the limit, the spherical surface into two

parts, the region of upward increase on the epicenter side, and

the region of upward decrease on the antipode side.

When the source is above the level, the vertical force still

decreases upward in regions directly below the source. This

apparent paradox will be easily cleared, if we reflect that when

the positive source is below the level, the force is in positive

sense being directed upward, and it decreases in positive sense :

but, when it is above, the force is in negative sense, being

directed downward, and the upward increase of this negative force

is algebraically equivalent to a decrease of positive force. Were

there no other magnetic force except that due to the disturbing

source such as now described, it may be an easy matter to tell
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which way the source lies by observing the vertical force and

its vertical variation at the place : but when the effect is super-

posed with a larger field of force as usually the case is, what is

now described in algebraic sense will happen in arithmetical

sense, and it will be impossible to decide, from the variations of

vertical component alone, which way the seat of that field lies,

unless we have some means of separating the two effects.

The succession of various states of the distribution of vertical

variation on the sphere, as the source recedes from it, is reversed

essentially in similar way to that which was observed when it

approached the surface from below, only reduced in magnitude.

When the height of the source is small, the circle of no

variation and that of maximum variation will be found close to

the subcenter, the other circle of no variation being found in

the neighbourhood of 70° 2 from the subcenter dividing the sur-

face into three regions as before. The circle of minimum varia-

tion is now wanted, being confounded with the ill-defined maximum

at the antipode.

As the source recedes further from the sphere all those

places of demarkatiou will be shifted toward the antipode, the

maxima and miiiima becoming less and less distinct, the varia-

tion itself subsiding in assymptotic decay. The limiting positions

of the circles of no variation are 54° 5 and 135° i from the sub-

center and that of the greatest variation 90° from the same point.

The Variation of the Horizontal Component

ÖH ' _ Q rsiQÖ(R— rcos^)

03 p""

vanishes always at ^ = i.e. pericenter

and. d = 71 i.e. antipode.

When the source is above, it vanishes also at
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P
/9=co.s-'—

, tlie nodal circle of the vertical force.
r

R< r <co

always changing sign at those points. The maximum and

minimum are given by roots of the cubic equation

co.^^ + (2i,--|_)cos^^-(4.f(Ry)co.s^ + (4A_^)=0. (18)

When 0<r<R

there is only one possible value of 6 which gives maximum value

of the variation, the angle lying between and ~^.

When R<r<a)

there are two possible values of 6 ; the smaller angle gives the

maximum and the larger minimum ; the value are and -n: when

r = J{, and tends to ^ and ' for large values of r.

Wlien the depth is small, neglecting the curvature and put-

ting D for the depth as before, the second of (3) becomes

= TTTT— sin c cosV (19)

which is maximum at c= tg'''-^ or at a distance of half the

depth from the epicenter measured on the surface.

In words, suppose the source is placed at the center of the

sphere, there is no horizontal force and no variation all over the

surface; displace it slightly, the horizontal force decreases upward

at every point of the sphere except at the epicenter and antipode

where it vanishes, and greatest in the vicinity of the great circle

midway between these points. As the source recedes fui'ther

from there, the circle of the greatest upward decrease shifts in
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the same direction becoming more and more pronounced until it

touches the source at the surface where the variation will be

indefinitely great.

When the source is above the level, the variation changes

sign on the subcenter side, and the force increases upward, while

on the antipode side it decreases as before : the circle of no

variation being the same as the nodal circle of the vertical force.

When the height of the source is small, the maximum is close

to the subcenter and the minimum to the antipode from where

they expand, as the source rises, approaching the assymptotic

positions 54° f from either of the extreme points ; the circle

of no variation begins at the subcenter and tends to bisect the

sphere in the limit.

If the horizontal force is resolved along any given directions

in the horizontal plane, the magnitude of the variation will change

in the same ratio as its respective components. Taking com-

ponents along the cardinal directions as before we have

9X
dz

- .3 Wir <R — ?^[siri^ sin ^^+ cos^ cof^o cos(^— XJ] i

] R-+ r^

—

2rR[sin^ sin^o+ c(^^<P cos^y cos(^— \^] i ^

[cop^ siij^o— sin^ coF^„ cos(^ "^u)]V(20)

^ y,
3 wi?'< R— r[sin^ sin^o+ cos^ cos^o cos(A — ^)] [

-^= - 1^ ^coP^o sin(; - ^o).

]R-+ r^— 2rR[sinç7 sin^o + cosçj cos^o cos^A — ^)]v ^

The Variation of the North Component always vanishes on the

nodal ellipse. When the source is below the level, the space inside

both of those ellipses is the region of upward decrease of the

north component, and the outside zone that of upward increase.

When the source is above, the variation vanishes besides on
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the nodal circle of the vertical force, on the suhcenter side of

which the sign of the variation is to be changed. If the nodal

circle does not cut the ellipse, the whole space inside the ellipse

on the suhcenter side becomes region of upward increase and

that between the ellipse and the circle that of upward decrease,

the rest remaining the same ; if it cuts the ellipse, the space

within it as well as that of the zone is divided into two regions;

if it touches the ellipse at all, it must touch it at the pole,

when the discontinuity at the point becomes a cusp.

The Variation of the West Component vanishes all over the

meridian whose plane passes through the source. When the

source is above, its sign within the nodal circle is to be changed,

as in the case of the north component, dividing the surface into

four regions of alternately positive and negative variations.

The maximum and minimum of the variations of the north

component, are on the meridian circle whose plane contains the

source, and those of the west component either on the nodal

ellipse or the meridian which is at quadrature with the above.

Tables XXVI and XXYII give the values of those vertical

variations for several values of î'/R , m and R being taken as

unity; and Figs. 7 and 9, their graphs in polar co-ordinates; the

values are positive outward and negative inward from the circum-

ference of the circle which represents a section of the sphere

through the source. This method is adopted for the easy appre-

hension of the various positions on the sphere although it has

the disadvantage of making the positive and negative magnitudes

appear unsymmetrical on account of the convergence of the

radial lines. Figs. 8 and 10 are the same for the case of the

plane surface,
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Values of — for Various Values of ._.- : m= l, K= l.
02 K

d
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Values of -^^- for Various Values of -^; m= l, R = l.

dz R

155

d
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Fi-. 8.
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Fig. 10.
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Location of 3Iagnetic Image from Vertical Variations of the

Observed 3Iagnetic Elements.

The simplest case now discussed can be applied to sources

of finite extent if its distribution of magnetism is centrobaric, or

to cases where it can be represented by finite number of images

by mere addition of the rectangular components above given.

Any other distribution whose potential is known in finite form

can also be treated in similar manner.

If the potential is expanded in harmonic series, no matter

how fiir that expansion be carried, its application to the varia-

tion of the force in neighbourhood of the source will be utterly

untenable, unless the distribution be such as can be exactly

represented by finite number of terms. The presence of minute

ripples in the imitation of known curves by 80 harmonics work-

ed out with Michelson's analyser shows us to what danger we

are exposed in similar cases.*

As we recede from the source, however, the higher har-

monics tend to vanish in the well known way, approaching more

and more nearly to be centrobaric as the distance of the source

becomes great compared with its extent. If the distribution is

not extravagantly irregular, a few number of images properly

disposed will give a fairly good approximation at tolerable dis-

tances from it. A pair of positive and negative images of equal

strength will give the effect of a simple magnet. When its

length is short (1) and (3) may be differentiated with respect

to its axis and the strength of pole m replaced by the magnetic

moment.

* rJiil. Mag. Vol. XLV, Fil\li Scries PI. XII to XVII.
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If tlie poles be of unequal strength, the excess of the

stronger over the weaker only will be felt at great distances.

Such a magnet of an apparently odd pair of poles may be pro-

duced by local heterogeneity of magnetization in a body like

the earth, one pole being concentrated at a place and the other

widely spread out over the rest, when the effect of the former

can be represented by a single image for approximate purpose.

Tlie same will also be the case when the length of the magnet

is excessively long, compared with the region through which the

disturbance is considered.

Turning to Table XXI p. 135, we observe that in Japan

there is a close coincidence of the vertical variations of the

north and upward components with — oh/R times the respective

forces, but we are struck by a remarkable discrepancy in those

of the west component. It stands so peculiar among those of the

other components that some arithmetical error was suspected, and

the calculations were examined repeatedly through, till a thought

occurj'ed that the effect might be due to the presence of the con-

tinent on the west ; the extent of that effect throughout the

whole country showing that the origin of the disturbance is likely

to be found at some distance.

Assuming then that a large part of the disturbance can be

represented by a simple magnetic image, we are much helped

by the presence of a few points of demarkations in the country

in locating its position. Takino- for the first approximation,

. . / ,. , ,
. . 9X' OY' rW

those variational anomalies to be the variations ^y^, ~ös~' ~dz~

given above for a simple source, we notice tliat the sign

OX'
of -^c— chano'es in middle of the countrv between III and IV,

OY'
while that of —^— remains the same. Hence it seems that we

oz

are crossed ])y one of the nodal ellipses ; the fact is further
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confirmed by the large variations of tlie west component which

has its maximum value on that curve : two points of this curve,

if accurately known, are sufficient to assign the line through the

image and the earth center by (10).

Again -^ changes sign in the North Japan between I

and II, so that one of the circles of no vertical variation of the

vertical force passes also through the country. This assigns at

once the maximum limit to the depth of the image, 0.1835

times earth radius by (lö).

The vertical variations of the rectangular components of the

horizontal force being resolved in the same ratio as the forces

themselves, the plane of the great circle whose azimuth is deter-

mined by considering these variations as vectors, will pass through

the image provided there is such in existence ; and since their

signs are contrary to those of the forces when the image is be-

low, and the same within the nodal circle of no vertical force

when it is above ; we can determine the sense of the force and

hence the sign of m when the position of the image is known.

From the first and second rows of differences in Table XXI
those azimuths are

I. II. III. IV. V.

9G.°3 96.°3 96.°3 8.5.°3 83.°4

measured in the direction north-west-south-east.

Great circles drawn in those azimuths through each of the

points, give twenty ])oints of intersections, ten of which lie in

Asia and the other ten about South America. In order to save

arithmetical labour for the rough work, those circles were

layed on a large terrestrial globe of 30 inches diameter which

was carefully covered all over with flexible Japanese tracing
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paper.* '
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as uncertain : undoubtedly tlie very crude nature of the result

is due both to noncentrobaric distribution, and probably more

to the slenderness of tlie data.

Fig. 11.

Fig. 11 is the reproduction of those arcs, from which we

see that, notwithstanding the widely scattered distribution of the

points of intersections, the arcs all pass through the region with-

in a few degrees of the mean co-ordinate, apparently showing the

feasibility of the assumption.

The angular distances of the five points from this mean point

of intersection, or the values of ß are

I.

on or)

II.

19.°7

III.

17.°G

IV.

14.°."3

V.

12.°3

The point of no vertical variation is about 20.°ö by interpolation.

This excludes the possibility of the point l:)eing an antijiode by

the second of (14) which shows that there can be no such circle

within 01°-] of that point, so that the position of the image

must be given by either
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>= /4 -^-—-?-____= .844 K

or a depth of about 91>2 kilom. if the point be an epicentei'.

^^' ''— a/ '•> •
, - 1 or?

—

o,^ o-, =1.453 E^ 3 sm (.j4.°7—20.°.))

or a height of about 2890 kih^m. if the point be a subcenter.

Taking tlie latter vahie, Ave are wholly within the nodal

circle of no vertical force which will be about 46.°5 from the

pericenter, and therefore the horizontal force H' must be of the

same sign as its vertical variation, that is, the upward decrease

of the west components found in the variational anomalies must

be looked upon as upward increase of eastward forces diverging

from the pericenter, and consequently the image must be positive.

This contradicts however the observed positive values of the varia-

tions of the vertical component on the west and its negative value

on the east. The image must therefore be below the surface and

negative in sign, and the horizontal force H' must be considered

as converging toward the point, that is negative calculated in

the sense of increasing 0, and its vertical variation positive ; or

practically there nuist be an upward increase of eastward force,

or decrease of westward force which is just what is found.

We may next find the zenith distances c of the forces from

(o) by eliminating 7n and /', thus,

2 (. p èVl + i/ 3

2) being the ratio —g—/-^7-, the sign of the second term and

the value of n depending upon r and 6. Confining the inverse

sines within the first quadrant, these are



164 A. ÏANAKADATE.

within 0<r <J-^n

2.1 Vi+j/ '3Vl4-jr;o<6<7t

within y|-R<'/-<K

c=---!sin-^

—

+sin"^-—^=^-j- ,— p . /-^
" 2 1 v'i+/ 3v'i+2rJo<o<siu-y_^^è-sm-y^

or 7i-sm-i./l5-sm-V-^<Ö<^

in either case p is positive

2l Vi+jr SVl+p-i

or in the case p negative

within R< r < co

r= -l|2;r-siii-'-J— -siir^-—?—^l .^ .
r^^

•* 2 i •%/ 1 + ?r àVl+ ]f) < <sin-W ---sin
"'V ^--:^.

c=— < r + siü"'—=^— sin"^- —J- /^ /-;.-p -R

I ±
y 'or '

' 2i Vl+jr 3Vl+7>-3cos-i-<o <7t-sin-iy--sin-iy_--

c=

—

s sin"^—==-^^ + sitr\-

—

1 «^ /.vp
2 I Vl+2/ SVl+p^T.-ûn-U^-sm~^J-h

r(^^)

E
r(^3)

0< T.

In the first and third p is negative.

In the second and fourth p is iiositive.

Applying the first and second of (22) to the vahies in table

XXI, we get

I. II. III. IV. V.

5(J.°S 53.°1 49.°U 47.°5 4G.°LI
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Fi<ï. 12

Fi"'. 12 shows the lines drawn ^ with those zenith distances

at each point, the different planes of ö's being made coincident

by turning then about the vertical line through the epicenter.

We observe that those lines form a kind of caustic which ap-

parently converge below the epicenter found by tracing azimuths

from each point.

Were there a real source below the level, the greater per-

meability of the earth's crust compared with that of the air,

will cause magnetic refraction making the position of the

image deeper than that of the source. As a trial, several

values of permeabilities //. between 1 and 3 were taken and lines

were drawn with increased zenith distances ç'= tg-'(/^-tgc) ;
but

none of the values gave satisfactory focus. Though it is an easy

matter to bring those lines to a focus by assigning suitable perme-

abilities to different layers, such an artificial procedure will Ije

altogether a superfluous refinement Avith the present data.
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The depths of the inuige as determined by the points of

intersections of those lines whh the vertical through the epicenter

are

I. II. III. IV. V. Mean.

940 1030 1090 1040 950 1010 kilum. -

and the distances
f*

of these points from the respective points

taken in the data are

I. TI. III. IV. V.

,o = 24;J0 2240 2070 1800 1.370 kiluiu.

From those values and zenith distances we get by (3) the values

image

2 fl
OZ' 2 //' dlV

of the strength of the image

m=
1 4- 3 cos 2c Oz 3 sin 2c dz

V.
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Fig. 13.

The Eirtli Magnetic Field after deducting tlie Field

due to the Mean j\lao;netization 188.J.

Full lines show eqiuil residual upward magnetic force-, and dotted lines 'those of down-

ward forces, iigures indicate intensity in 1000 y, or, .01 C.G.S. unit-;, the arrow lines

masrnitnde and direction of the residual horizontal forces.

tlie distribution represented by the second and higher harmonics

in Gaussian expansion. It is reconstructed from Bauer's reduc-

tion with slight modifications as to the convension of representing

tliose magnitudes.'" We observe in this maj^, a center of

attraction not far from the epicenter now found. Bauer gives

the position of this point,

Longitude llO'^E., Latitude 35°N. and the intensity of the

residual vertical field —.139 C.G.S. units {I.e. downward).

The accidental agreement of these results, however, should

not be looked upon as showing any possible existence of such

a source. If this were really the case, there must be large

variational anomalies in middle of China. liecent observations

at a few points near this region by Sinzyö, Otani and Yamagawa

give no indication of such :

—

* Terrestrial Magnetism Vol. IV p. 44,
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Hongkong 114'" lO.T) 22° 1S.'2 36837' -207

Zikawei 121° 2."):8 31° ll.'Ö 32908''

Hankow 114° 17:5 30° 35:5 33922"

Sjasi 112° 14(8 30° 18!! 34112^

which give approximately at ;. = 116.°3 ^=28.°0

-;r- = — 1/.8 -„-= — 1.4 -;r- =16. 2 per kilom.
dz oz dz ^

(3h/R)X = -16. 3 (3h/R)Y=-0. 2 (3h/R)Z=14. 1

Y
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ai^reeins: much closer with the observed values, althou2;h it

reduces the residual field at the epicenter to about one-fifth of

the previous value.

Treating similarly the variational anomalies in Europe given

in Tables XXIII and XXV, we observe that the arcs from the

five points in Austria and Hungary converge very nearly to the

south west of Norway, while those from the stations in Great

Britain converge towards the south east of Greenland, except the

arc from the Station IX which intersects three of the arcs in

south of England. This last discrepancy would seem to be due

to local anomaly of the west component in the district, as is seen

from Map 9 of the report of that survey, by a large number of

stations in this district having disturbance tow^ard the west

compensated by a few stations in north of Wales ; namely, out of 85

disturbances 53 are positive and 32 negative. The azimuth from the

station IX is hence omitted. ^^y 14

Since those variational

anomalies are affected by

various disturbances of small

extent as well as errors in the

expressions of mean isoraag-

netics, we take for the first

trial, one image at the mean

point of intersections of the

four British arcs and five

Austro-Hungarian arcs, in-

stead of two distinct images.

This point comes out :

—

Longitude 9.°0 W. Latitude 65.°1 N.

The vertical variation of the vertical force —g—, is negative
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all over the region and increases numerically toward the mean

point of intersections of these arcs, or pericenter in the nomenclature
f)H'

now adopted ; that of the horizontal force —^— is also negative in

the sense measured from the pericenter (practically southward),

and is numerically maximum somewhere between the Stations I

and VII in Great Britain.

9Z' 9H'
The equality of signs of —y— and —

g
— within the critical

value of 6, 35° i, shows that the image must be placed below the

level ; and their negative signs show that its sign must be positive.

We thus find for each of the points taken.

fa

O

<
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Fig:. 15.

The disturbance of the vertical field at the epicenter is

2.06 X 10''

1918" X 10'" =-Q56 C.G.S. unit upward.

or if we take the image to vary as the cube of the distance of

the stations

1.16xlO-"xl918xlO^= .022 C.G.S. unit upward.

From the five Austro- ^

Hungarian stations only, we get | /

the epicenter at

Longitude 7.°3 E,

Latitude 57.°9 N.

The mean value of m is

.732x10^5 C.G.S. unit at a

mean depth of 1328 kilometers,

giving disturbance at the epi-

center .042 or .014 C.G.S.

units upward, according as the

strength of the image is taken

to be constant or to vary as

the cube of distance of stations.

The four British stations

give epicenter at

Longitude 16.°6 W. Latitude 73.°3 K
The mean of five values of image is 4.02 x 10^^ C.G.S. at a mean

depth of 2634 kilometers, giving vertical disturbance at the epicen-

ter .058 or .033 C.G.S. units upward, according as the strength of

the image is taken to be constant, or to vary as the cube of dis-

tance of stations.
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Bauer gives the maximum disturbance of the vertical field

near Shetland Islands to be .1061 C.G.S. units upward at the

point, Longitude 0°, Latitude 60° N. Either of the values now

found come much short of that amount.

Were the data and the assumption sufficiently reliable, we

might have proceeded to the second and further approximations

by taking account of the disturbing forces in the observed values

of X,Y,Z. For the present, we content ourselves with the result

that the variational anomalies in Japan show an excessive distribu-

tion of negative magnetism above the mean value in the east of

Asia, and those in Austria-Hungary and Great Britain that of

positive magnetism in north west of Europe, similar to those shown

by the higher harmonics in Gaussian expansion.

Strictly speaking, the mode of distribution of the magnetism

must remain perfectly indeterminate as long as we adhere solely

to the observed elements, there being an infinite variety of ways

to fulfil those values ; and inasmuch as the surface integral of the

force over the earth vanishes, the so called seat of action may

be placed either inside or outside.

It is often erroneously believed that the expansibility of the

earth magnetic potential in negative powers of the radius vector

is a proof that the source of action is inside the earth. To say

nothing of the possible magnetization of the surrounding medium,

such is no proof even from the pure theory of action at a distance.

To turn the subject into hydrokinetic analogy, a circulation

very similar to the lines of force in the earth magnetism can be

produced in frictionless liquid of infinite extent, by initial pressure

applied over any singly connected surface of finite or infinite

extent with a circular Hole. The imitation can be made closer by

taking several such surfaces instead of but one. Imagine a spherical
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net of infinitely thin thread to be placed symmetrically with

respect to the circulation ; microbes living on the net may find

that the velocity of the fluid on different parts of the net can be

expressed very approximately by a function of descending powers

of the radius vector, but they have no right to assert thereby, that

the flow must have been produced by a piston or pistons inside

the globe. If some of the bold animalcules make an adventur-

ous expedition inside the net in search of the cause of the

circulation, they may be perfectly disappointed to find no trace

of pistons ever having been there. To make this a magnetic

problem, we have only to substitute a double sheet of attracting

and repelling matter for the surface where the initial pressure

is supposed to have been exerted.

The question of the seat of action, must be sought by con-

sidering physical circumstances, analysis can not settle it, for

the simple reason of the vanishing of the surface integral, unlike

that in the case of gravity or electrostatics. It is difficult to

understand, how some magneticians have come to conclusions with

regard to the seat of action from mere observations on the earth

surface. Of course there is the common sense judgment without

going into logical process ; but that is no proof. We may take

two convergent series one for an internal and another for an ex-

ternal distribution at the upstart, as Gauss did, and comparing

the coefficients with observed values, find that they fit very

nearly with the former. But the converse of this may or may

not be true as just shown.

It is curious that the rigorous mathematician, while discussing

the possibility of the existance of the atmospheric current, and

after enunciating the admirable theorem with regard to magnetic

shells, confines his attension to the coefficients of scaler potential
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whose convergence or divergence has nothing to do with the

*' sitz " of action.* The indeterminateness of the problem in

the general case, is fully considered in Article XXVIII of Sir

William Thomson's Keprint of Papers on Electrostatics and

Magnetism, of which the present is a particular case.

The image must therefore be taken in literal sense, no

pretension whatever being made as to the physical reality of either

its strength or jDOsition, except that the variational anomalies can

be partly accounted for by numerical calculations performed on

certain number of constants and variables. We must also bear

in mind, that the electric current in the atmosphere is entirely

neglected in the calculation; for if the intensity of such current is

greater than 0.1 Amperes per square kilometer, the above result

will be materially aftected.

The great depths of the images now found are just as might

be expected, for were they within a few kilometers from the

surface and of the sizes above given, an enormous number of

terms will be required in Gaussian expansion even for an ap-

proximate representation. The comparatively small depth of the

Asiatic image might account for the differences spoken of in

§ 10 p. 37 above.

The writer regrets not to have access to a valuable work of

Paul Passalskij, who, according to Leyst, seems to have treated

similar subject from harmonic analysis point of view. Section 12

is signed Aug. 7th. 1900 Mitake, and was read to the Physico

Mathematical Society of Tokyo on Sept. 29th. of that year. The

main features of the present section were onl}" qualitativly refer-

ed to and are now worked out for the report.

* Gauss Gesammelt Werke Bd. Y p. 171.
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§ 14. DISTURBING FORCES.

The differences of the observed and calculated values of rect-

angular components given in Table XV, under the headings

JX, JY, IL are taken to be those of the disturbing force at a place,

follo\Ying the plan of Profs. Rücker and Thorpe. The result-

tant force =^^JX"+T/Y'^+ JZ", its asimuth and altitude are given

in following columns of tlie same table. By way of control tliese

elements were calculated from the differences of observed and

calculated values of declination, dip and horizontal intensity in

Table XIV by the formula

JX= cos o JH— Hsin o Jo

JY-sin<5 JH+Hcoso Jo"

JZ=tg<9 JH+ sec^^Ho"^

giving results which agreed very closely with the former, except

in cases of extravagant differences such as those obtained in Huzi

and Asama.

In Map 10 the horizontal components of the disturbing forces

-v/JX' + JY^ are represented in magnitude and direction by black

lines with arrow heads starting from each station. In a few places

where the determination of the declination fails, the magnitude

of the difference of the observed und calculated values of the

horizontal intensity JH(=JX), is indicated by vertical lines without

arrow heads extending both ways through the point. The vertical

component JZ is represented by a blue or red line according as

its direction is downward or upward. The scale of intensity is

1 mm. for 100 ï or 0.001 C.G.S. unit of magnetic force for either

component.



176 A. TANAKADATE.

Since the results of observations are subject to various sources

of errors, and the empirical expressions of mean isomagnetics can

never be exact representatives of magnetic state of the whole

country, the disturbing forces calculated as above are attended

with greater uncertainty than the magnetic elements themselves.

Hence much discretion is required in drawing any inference from

them.

We have seen that the mean probable errors of a single

y

observation are ± GM6, ± 5.'47, ± 73. 2, for declination, dip and

horizontal intensity, while those of the calculated values depend

upon the co-ordinates of stations, amounting in extreme cases to

more than double the above magnitudes. As already remarked^

however, those probable errors are rather due to the disturbing

forces themselves than to errors of observations ; it would seem

that they can be more relied upon than is indicated by the sole

assumption of promiscuous occurrance of erroi's in the applied

method of least squares. The directions of those disturbing forces

are still more uncertain than their intensities, especially in places

where they are small, in the extreme case of which they become

altogether indeterminate.

Distribution of these forces in different regions, when the

stations are taken in sufficient number to represent the main

characteristics, can not fail to be of interest for the physics of the

earth's crust. As they now stand, it is difficult to co-ordinate

them with anything like satisfaction. The rapidity with which

they vary from place to place, as is seen in the neighbourhood of

Huzi and Asama (see Map 10), shows us what a rough approxi-

mation we come to by simple interpolation or inspection. Crude

as they are, they may be better than nothing, and when studied

in connection with collateral facts and interpreted with proper
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precaution, may lead ns to thoiiglits with regard to tectonic condi-

tions which might otherwise lie too hidden for our mental sight.

The above cited English magneticians have inaugurated a

convenient nomenclature to designate various groups of disturb-

ing forces ; according to them, a place is called a magnetic ridge

or peak when disturbing forces converge towards it, and a valley

when they diverge from it. In land topography an eye estimate

is of great help : even from a few barometric determinations of

heights on prominent points, a fairly approximate set of contour

lines can be drawn in this way. In magnetic survey w^e are

utterly deprived of such means ; the circumstance is even worse

than that of sea sounding, where nothing but the depths of

observed points can be known ; for we do not get wdiat corres-

ponds to depths and heights directly, but only wdiat corresponds

to slopes or rales of gradiaiit. If a magnetic survey could be so

extended as to enable us to draw equipotentials of the disturb-

ing forces, the ridges and valleys Avould become more distinct.

In the absence of such we are much involved in ambiguity at

present. Thus if there are numbers of stations which give dis-

turbing forces pointing in the same direction, w^e are not certain

whether this is due to attraction to the one side or repulsion

from the other.

In Kitalcami Plateau in the north east of Honsyfi, this is

exemplified. Almost all disturbing forces round this plateau

diverge from it, showing apparently the presence of a magnetic

valley along its length as indicated by the thick dotted line.

But looking on the west, the station No. 185, Kakunodate, has

a disturbing force pointing towards the east, w^e are thus called

upon to reflect whether the observed disturbances along the banks

of the Kitakami Eiver (Nos. 165, 166, 167, 168) are due to re-
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pulsions from the plateau or attractions towards the volcanic

range which runs parallel to it on the west side.

Again the disturbance observed in Miyako, No. 176, looks so

singular among its neighbouring stations in having its direction

contrary to the rest, that some arithmetical mistake was suspected
;

a close examination into the notes shows no sucli blunder; turning

to the previous observations of Knott and Nagaoka, which were

made in a different part of the town across the river, even a

greater effect in the same sense is found. Whether this disturbance

is limited to the vicinity of the place, or extends along the coast,

must be found by further observations ; if the latter be the case,

there will be a ridge along the coast probably running partly in

the sea, and what is apparently a valley line in the middle of

the plateau may turn out to be nothing but a magnetic plane.

The existence of such a ridge along the edge of a district of

older geological formation is suggested by the presence of a

similar line on the north coast of the granitic region of Tyügoku.

This ridge in Sanindö would seem as if to have continued with

that along the coast of Hokurikudö, had it not been obliterated

in the middle by the rupturous entrance of Wakasa Bay.

Remarks similar to those apply to all the ridge and valley

lines marked on the map ; their details are scarcely worth men-

tioning, suffice it to say that they are no more than traits of the

writer's imagination.

Ajjproximate lines of Force :— In the island of Sikoku and

Peninsula of Kisyû, the disturbing forces seem to be arranged

so systematically, that an attempt is made to draw approximate

lines of force by tracing their envelope in a rudimentary way.

(see Map 10). Though those lines appear to show a submarine

source of disturbance off the Pacific coast, our results are yet too
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premature to make any definite statement. Let it be remarked

however, that this region is peculiar^as being the most extensive

part \Yhich is free from volcanic rocks, and still there is a record

of a remarkable submergence of the south coast of Tosa during

Fig. 16.

Huzi District.
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an earthquake in the fall of 684 A.D. Similar attempt is made

in the Huzi district as shown in Fig. 16, though the points of

observation are so few and disturbances so great that the map

is to be looked upon only as a mere suggestion.

Map 11 at the end of the volume represents the geological

aspect of the country, it can be slipped under the Map 10 or any

of the maps of equal declinations, dips, or horizontal intensities.
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Errata to the Appendix.

Page. (2) Oct. 19"« 7'' 1'" in S,

(3) June 26"' 19'' 22»'.4 in 5,

„ (5) July 18"' 19'' 48'".8 in S,

„ (7) line "> from top,

„ (8) July 4«'^ 19'' 43'"'.4 in Mean Temp.,

„ (9) Oct. 18"' 9'' 55'" in H,

„ (9) Oct. 18"' 14'' 22"' in H,

„ (10) Sept. 6"i 23^ 50'« in H,

„ (10) Sept. 7"' 8'' 13'" in ?„,

„ (10) Sept. 6"^ 8'' 13'" in Observer,

„ (13) Table 3,

„ (14) July 8<^ 23'' 44'".8 in Observer,

„ (14) 0,

„ (17) fJ Keduction to Sea Level,

„ (19) 9 Karuisawa,

„ (20) 11 Uetla,

„ (20) Line 2 from bottom,

„ (22) Line 4 from bottom,

„ (27) Dip in Date and Hour,

„ (27) H in Date and Hour,

„ (35) Table 2,

,, (36) Aug. 22'"' 10'' 4'".2 in Observer,

„ (37) 25 Niigata,

„ (.38) Dip in Date and Hour,

„ (40) Au.-r- 30"' 2'' 9'" in Observer,

„ (41) Dip,

and

„ (41) Aug. SO"* 10'' 15'" in Mean Temp.,

„ (41) Aug. 30"' 10'' 15"' in Temp. \o,

„ (41) Declination in Date and Hour,

„ (i2) Horizontal Intensity,

and

„ (42) Sept. 1'' 5'' 51'" in Mean Temp.,

„ (42) Sept. 1"' 5'' 51'" in Observer,

for 40 22' 4''



(ii) ERRATA TO THE APPENDIX.

Page. (43)



ERRATA TO THE APPEXDIX. (iii>

I'age. (102) Declination in Date and Hour, for 3rd

„ (103) S3pt. 13'/' 15'' 29'»,

„ (103) Horizontal Intensity in Mean,
,

„ (104) Dip in 0, ,

„ (108) Horizontal Intensity, ,;

„ (118) Dip Aug. 18"',

„ (119) July 21s< IC 58'«.4 in Observer, .

. „ (120) Dip,

„ (120) Declination,

„ (122) Horizontal Intensity in Time of

1-Yibn.,

„ (124) Dip in Sea level,

„ (124) Dip in 0,

„ (124) Horizontal Intensity in Sea level,

„ (124) Horizontal Intensity in H,

„ (124) Table 4,

,, (128) Horizontal Intensity in s^,

„ (131) Horizontal Intensity,

,, (140) Dip in Date and Hour,

„ (140) Dip in Date and Hour,

,, (140) Horizontal Intensity in Date and

Hour,

„ (140) Horizontal Intensity in Date and

Plour,

,,
(lô-'î) Declination in Date and Hour,

„ (103) Declination in Date and Hour,

„ (1G6) Siranuka,

„ (174) Table 4 in ?„

„ (174) Table 4 in Temp, tn,

„ (175) Table 1,

„ (175) Table 2,

„ (176) Table 4 in Mean Temp.,

„ (177) Table 2 in Observer,

„ (190) Akka,

„ (191) Table 1,

„ (197) Kesennuma Syuttyö (1) in Date

and Hour,

„ (199) Table 3 from top in Date and Hour,

„ (199) Table 6 from top,

read

20.8
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( 1 )

1 a TOKYO.
Play ground of Tokyo Imperial University (M^.Kîmi<^^-^Wi^)-

DECLINATION (5)

Observations of the East Party, 18!»:!.

Date and IToiir

(Mean Local Time)



( 2

Continued.

Date and Hour
(Mean Local Time)



Continned.

3 )

Date and Hour
(Mean Local Time)



(M
Observations of the South Party, 1894.

Date and Hour



( 5 )

Observations of the South Party, 1895.

Date and Hour
(Mean Local Time.)



( C)
DIP (0)

Observations of the East Farty, 1893,

Date and Ifour Needle
(Mean Local Time.) No.



( 7 )

()l)strva(ions of the Soiilli Party, 1834.

Date aud Honr ,
Needle

(Mean Local Time.)
j;

No.



(8 )

HOEIZONTAL INTENSITY (//)

{* i'dlur <l(xh(red from Vibration only by assvmin'/ Value of M.)

Observations of the East Party, 1893.

Date and jronr

(.Mean Local Time.)



( ^ )

Observiitiiins of the South Party, lX!t4.

Date and Hour
(Mean Local Time.)



(10
Observations of the South P.-aty, 1895.

Date and Hour
(Mean Local Time.)



lb TOKYO.
Central Meteorological Observatory (4' ^ M.

DECLINATION (5)

Obt-ervations of tlie South West I'arly, 189C.

(11

Date and Hour



(12)

2. HATIOZI.
Hongö Kawara {^ iîï^ M Jf^j

DECLINATION (5)

Observations of the East Party, 18Ü3.

Date and Hour
(Mean Local Time.)



ObserviitidDS of the South l\arty, 18;jr

(13)

Date
(Mean



(14)

DIP (0)

Ol )servalions of the East Party, 1S93.

Date and Ho U'

(Mean Lccal Time.)



( 15 )

Continued

Date and Hour
(Mean Local Time.)



16)

5. UMINOKUTI.
Osidori Hot Spring [M M f^ /â)

DECLINATION (5)

(>V.servati(>n^ of the East Part.y, IHli.

Date and Hour
(Mean Local Time.)



(17)
T)ir (ö)

Obsi^Yiitions of the East I'iutv, lK!*;î.

Date and IKnir | Needle

(Mean Local Time.)
j

No.



(IS)



19)

ÏÏOKIZONTAL INTENSITY {11)

Observations of the East Party, 1893.

Date ami Hour
(JNIean Local Time.)



(20)
HOKIZONTAL INTENSITY (//)

Observations of tlie Ei.st Tarty, 1893.

Date and Hour
(Mean Local Time.)



(21

Dir (É»)

(»liMivatiuus of the Eiisf l'urtv. isj.l.

Date and Honr Xeedle

(Mean Local Time ) Xo.



(22j

Dir (ö)

Observations of the East Party, 1893.

Date and Hour ,

(Mean Local Time.)
;

Î

1



(23)

Date and Hour



(2^)
HORIZONTAL INTENSITY (II)

Observations of the East Party, 1H93.



DIP (Ö)

( )l-)K<-rvations of the East Pnitv, 1893.

(25:)

Date and Hour
(Mean Lwal Time.)



(2G)
HORIZONTAL JXTEXSITY (//")

Observations of Ihe East Party, 1893.

Date and Hour
(Mean Local Time.)



Observations of the West Party. 1893.
(27)

Date antl Hour
(Mean Local Time.)



(
-28

)



( 20

HORIZONTAL INTKXSITY (//)

Observations of the East Party, 1893.

Date and H
(Mean Local 1



(30)

19. NAGANO.
DECLINATION (5)

Observations of the East Partv, 1893.

Date and Hour



Dir (ö)

ObseivatioiiH of the East l'arty, 18'.>3.

(dl)

Date and Hoi;r
(Mean Local Time.)



(32)

Dil* (S)

Observations nt tlu- East l'iin\. ]Mi:

])ate .ma Hour
|

XeeiUe ^^
(Mean I.oeal Time.) \o. 1'



(3^U

21. TÖKAMATI.
Bleaching ground (/HT Hiij v ^-)

DECLINATION (5)

Observations of the East Partv. 1893.

I»ate and Hoiir
(Mean Local Time.)



{M

HORIZONTAL INTENSITY (H)

Observations of the East Party, IS 93.

Date and Huiir

(Mean Local Time.)



( ^^ )

DIP (Ö)

Observations of the East Party, 1893.

Date anil Hour
(Mean Local Time.)



(36)
23. KASIWAZAKI.

Kasiwazaki Street {li(\ ili^j PI/)

1 )n' (Ö)

< »liseivatious ct the East I'nrty. 18!'3.

Dat



37)

HORIZONTAL INTENSITY {H)

Oliseivittious uf the Ea^it Tarty,. 1H9;3.

Date and HoTir

(Mean Local Time.)



38)



HOKIZONTAL INTENSITY (7/)

(* Value deduced from Vibration Of'y by assuming ]'ali

Oljservationß of the East PartA% 1S!}3.

(39)

"f M 1

Date and Honr
(Mean Local Time.)



(40)
J>ip iß)

Ol isfi-viitious of the East Party, J «93

Date and Hour
(Mean Local Time.)



(41)
DIP (0)

OLservfitious of the South Pixrty, 1894.

Date and Hour
(Mean Local Time.)



(42)
r>ip (ö)

Observations of the East Party, 1893.

Date and Hour
(Mean Local Time.)



(43^)

Dir iß)

Observiitions of the E:ist Tni-tv. is t.\.

Date find Hour
(Mean Local Time.)



(44)
MP {6)

( )ljservations of the East I'arly. lS9:j.

Date and Hour
(Mean Local Time)

;



(45

DIP (ö)

üliservations of the East Party, 18;)3.

i

Date and Hour
(Mean Local Time.)



(46



HORIZONTAL INTENSITY {II)

Observations of the East Party, 1893.

(47)

Date ami Hour
(^Mean Local Time.)



(48)

35. MATUIDA.
DECLINATION (5)

OliservatioDs of the East Party, 1896

Date and Hour



(49)

36. TAKASAKI.
DECLINATK )N (5)

Olisi-vvatioiis of th.- East Fartv, Is );i

Paie acd Honr





51)



(51iïo
HOIÎIZONTAL INTENSITY {II)

(* [''(hit' deduced from Vihrnt'ioii oïdy hy nssnnilnq l'alue of M]
Observations ut' the South Farly, 1893.

}[-. 0.2 »1 s J

38. KUMAGAI.

5^=4' 1h:12

Reduction to 1895.0= 1..37

„ ., sea level = O.Cti

5 = 4' r».'5

Date and Hour
(.Mean Local Time.)



DIP (Ö)

<Jbwervati.ins vt the East rart3% 1K'.)3.

{on

Date and Hour
(Mean Local Time.)



(54)

C'ontinni-(l

T).,t



40. ATAMI.
DECLINATION (5)

OliservatioDS of the East Party, 1893.

(Ö5)

Date and JTour



56)
41. SIMODA.
DECLINATIOX (5)

Observations of the E.ist I'artv. 18"i:

Date and Honr



42. MATUZAKI.
DECLINATION (5)

Observations of the East l'artv. 1893.

(57)

r>ate .'ind Hour
(Mean Local Time.)

(Vt. 11th

12th

91'

10
11
11
12
13
14
15
ir.

17
18
19

21

22
23

-

1

2

7

8
9

10
10
11
12

50^
43
19
52

34
25
24
27
2G
11

1

14
28
24
37
53

40
38
15
20
17
18
59
33

Mean

24'

25
26
26
26
26
26
24
24
24
22
22
22
21

21
20
24
21
17
19

20
20
22
21

1'

35
34
40
47
51

1

49
51

2

50
46
53
39

14

1

3

15
12

4
56

20

42

Observer

14"

^lidziisima

Kimnr
ilidzusima

Kimnra

Midzusinia

Kimiira
Midzusima

Kimnra
^lidzusima
Kimnra

IMidzusima

5=4= 22;23
Eediiction to 1895.0= 0.83

,- „ sea level= 0.00~
5^' ~23;i"~

Date and Hour
jj

(Mean Local Time.)!

= 48' k;:)
Eeduction to 1895.0= l.io

y ,. sea level = 0.00

Ö^4S"""12W

HORIZONTAL INTENSITY (H)
Observations of the East Party, 18:):;.

//

Oct. 11"' IC' 3I"i

„ 11 11
„ 15 19
12"' 2 24

8 h
ircaii

31 I

Älean

I

Temp,

0.30145 463.36 25:5 C
I

0.30140 463.61 25.8
0.30113 462.95 25.4
0.30152 466.19 16.8
0.30153 464.93' 21.7

Î 0.30141

Time of I Temp
1-Yib2. tv

5.5768

5.5767

5.5829

5.5585

5.5661

26.0 C
27.0

26.1

16.9

21.8

Recorder

Midzusima

Kimura
Midzusima
Kimuni

Midzusima

Kimura

Midza.sima

Kimura



(58

43. HUDISAWA.
DELECTION (5)

übserv.itions of the East Party, 1893.

Date and Hour



( 59 )

HORIZONTAL IKTEXSITY (//)

Observations of the East Party, 1893.

Date and Hour
(Mean Local Time.)



60

DIP (6)

Observations of the East Party, 1893.

Date and Hour



45. MIDONO.

61)

DECLINATION (5)

Observations of the West I'urty, 18:)3.

Date and Hour
(Mean Local Time.)



(62)

46. YOSIDA.
DECLINATION (5)

Observations of the West Party, 1893.

Date and Hour



47. UMAGAESI.
Suzugahara, foot of Mt. Huzi {f;±\hM'^^^B (gfflp))

63)

DECLINATION (5)

Observations of the West Pariy, 1893.

Date and Hour



(64)

DIP (ö)

Observations of the West Party, 1893.

Date and Hour
(Mean Local Time.)

July lOtii 15'» 13'

Neerlle

No.
Observer Recorder

51" 13!3 Tiiruta Iwaoka

(l!i ffl n S^i^ B^-Kj^^ ^^^-h)

Date and Honr
(Mean Local Time.)

July lGti> 18'> 25"'

Needle
No.

45 37 ;3

Observer

Iwaoka

Recorder

Tiiruta



49. HUZI.
Sainokawara near Kinmeisui ( #- Su tRJB:i# -?- a^ / yFiTM )

DIP (0)

Observations of tbe West Party, 1893.

(65)

Date and Hour
(Mean Local Time.)



{66

HORIZONTAL INTENSITY (//)

Oliservixtions of the West Party, 1H!)3.

Date ami Honr
(Mean Local Time.)



DIP (ö)

(»bservatioiiH dt' the West Party, l.'SJ3.

(67)

Date and Hour
(Mean Local Time.)



(68

DIP (Ö)

Observations of the West Party, 1893.

Date and Hour
(Mean Local Time.)



(69)

55. HIROMIBARA.
Up Uzuragoya about 800 meters east (IM^hM.)

DIP (6)

Observations of the West Party, 1893.

Date and Honr
(Mean Local Time.)



( 7()
)

57. MITUIKE CAVE.
Second Cave Hitoanamuia {K'^H^siii—M



irolUZÜNTAL INTENSITY (// ).

(* I'<f/);e (kduc&l from Vibration only by nssmniiuj Vdlxie of M]
Obscrv.itions of the West Ptirt}^, 1893.

(71)

Date aud Hour
(^Mi'au Local Time.)



(72)

62, OMIYA
Nisihatiközimura Sanbonmatu {MA'h^^H^-^^i:)

DECLINATION (5)

OLscrvatiors of the West Party, 1893.

Date and Hour
\



( 73 )

63. NUMAZU.
DECLINATION (5)

Observations of the West Party, 189:1

Date and Hour



(74)
64. SIMIZU.

DECLINATION (5)

Observations of the West Party, 1893.

Date and Hour



(75)

65. NISINOTO.
DECLINATION (5)

Cbsorvalions of the West Piirty, 18'j;

Date and Hour



(76)
DIP (5)

( )ljwervations of the "West Partv. 18:»:!

Date antl HuTir

(Mean Local Time.)



observations of the West I'arty, 1>S'.)3.

(77

Date and Hour
(Mean Local 'lime.)



(78)

DIP (ö)

Observations of the West r.tity. 1HJÔ.

Date find Hour
(Mean Local Time.)



DIP (6)

Observations of the West Party, 18i»3.

(79)

Date and H(nir
(Mean Ldoal Time.)



80

Observations of the Seto Sea Party. lSf)f;.

Date



HORIZONTAL INTENSITY (11)

Observations of the West Party, 18;)3.

81)

Date and Hour
(Mean Local Time.)



(82)

70. MAEGASU.
Aza Nakayama near the branching point of Ikedagawa

DECLINATION (5)

Observations of the West Party, 1893.

Date and Hour



(83.)

71. YOKKAITI.

Idamura Öaza Noda {Jt-ï\}iF^i^'^^m^^±^ WMï^mr. hfff)

DECLINATION (5)

()hservations of the West Party, 18rt3.

5 = 4 35;38
Eeiluftion to 1895.0= 1.27

„ sea levels 0.00
'~~

5="r^6!7

Date and Huur
(Alean Local Time.)



(84)

72. KAMEYAMA.
Idamura (^ffl^^^lP^^^n'tl*)

DECLINATION (S)

Observations of the "West Party, 1S:)3.

Date and Honr
(Mean Local Time.

Sept. 2 1st 4I1 15"!

(Î 49
8

iJ

12

13

15

17

19

20
21
23
5

7
8

2

49
10

24
57

48

7

30
20
45
51

22

Mean

32'



(85)
DIP (6)

OLsenations of the West Party, 1893.

Date and Hour
(Mean Local Time.)



(86)

73. TU.

Meteorological Observatory (SiJf^lîTf)

DPX'LINATIOX (5)

Observations of the ^^'est Tarty, 189:'..

Date and Honr
(Mean Local Time)

Observer Rocorder

Sept.

23'''i

121'



(87)

74. KAMIYASIRO.
DECLINATION (5)

Observations of the West Party, 1893.

Date and Hour



(88)

75. TOBA.
Aza Umanotani ütikosi No. 155 (^,115 ^ ^tTlSH55".-fS|i=iili)

DECLINATION (5)

Observations of the West Party, 18:t3.

Date and Hour.



89)

HORIZONTAl. INTENSITY (//)

Observations of the West Party, 1S93.

I'ate and Hmu-
(Mean Loral Time.)

Jl

Aug. !(."' .s'' 2S'ii

„12 5G

2(1 2»

.^r.'aIl

I

Mean
Temj).

0.30372 462.75 3K8C

0.30107 461.f>9 32.5

().:!( 412 1 463.0(51 2(1.S

Time of,Temp.
I

^f'^"" I>eflectious
,,,^^^^^^

1-Yibü. tv
<Pi

t„

5.<30(j9
;

3r.5C{ ()33' 7 '.'5

5.6112 33.1
i

6 32 21.2
I

5.(1(1(10 2(1.4
;
6 33 35.0

ir5c.'41'.'3
j

32.2 C

14 55 36.2; 31.9

14 58 53.7! 27.2

O.:'.o3()7

( tliservd'

iMaoka
I'ziie

Tanakadate
Twaolv-a

Itoe. ii-.ler

Fz-ie

Taniikadate
Iwaoka
I ziit-

Tanakadate

][= 0.3(i3'.l7

EedTiction to 1895.0= 1562

„ „ sea lavel= (>3

' 11= n.304 13

76. KATIKAWA.
No. 2023, Katika-w amura near Subara Zinsya.

DECLINATION (S)

Observations of the West Tartv, 1893.

Date and Hour
(^^ean Lo<>al Time.)



î)()

HORIZONTAL INTEXSrPY (U)

ObRcrvations of the West Tarty, 18!)3.

Date aiKl Hunr

(Mean Local Time.)|



(\)l)

Dir (8)

Olîservîitious of the Wt's», I'm-ty, Ik;i3.



92
Ob:

Dir (9)

rvations of the West I'arty. IS'.i:').

Diite and



Dil' (e)

Observations of the West Tarty, ISl):].

(SJ3)

Date and Ifonr



( '.M )

Diito aud Hour
(Mean Local Time.)

uy>Ker'\er lleeorder

Uet. ll'i'

!»

lU
11

12

l;î

j:j

11
15

ic.

17

V.)

21"

IC

23
;J2

21
2!j

:is

lij

27

2U
M
i

h'-'>

22

21
4«

1!")'

31



DD' 16)

(_)1)SorvatinnK (->f the ^^^(_^st Purly. ls:j;{.

ÎI5
)

Dato and Hour
(Moan Local Time.)



(9f)

\ Date and Hour

( M( an Local Time.

HORIZONTAL INTENSITY (//j

Ol>scn-ations of tlio West Tarty, 18'.):?.

]l M
i iloan

iTeinp.

Aug. '2">*'^ '?''
44''

. .. IB 4r>

0.2950)5

0.29GJ2

0.29595

4r.2.51 2I):2C

458.0.1 1 a2.0

462.15 20.7

^lean 0.205^1
i

Time of Temp

l-Vibn.

5.6S218

5.70754

5.0822

tv

19:5C

:i2.3

20.3

^lean Dedec-tions.
!
Temji.

C, }4'll'.':i

4!) ].3

43 45.0

9-,
ti,

20!9O15 23' S'/S

1514 dO' 31.7

15 22 23,8 21.»

Observer i

Eeeonler

I^ziie

Tanakiulate
Iwaoka

Tan.ilvadate

T'ziie

Iwaoka

Tanalcadate
Uziie

I Tanaka(l:ite

( Iwaoka

I'ziie

//= 0.29591

Réduction to 1895.0= 1270

„ sea level = 99S

//= 0.29014

83. NOMUGL
Aza Simonohara ['-f F ^

DKA'LINATION (5)

()l)servations ot the West Party. 1S'.)3.

Pate and Hour
(Mean Local Time.)

Aug. 2s<i Sii 58'"

10 14

11 53

12 40
13 57

15 50

17 1

17 42
19 4S

22 51

:\rean



84. TAKAYAMA.
Onatamura (:Â:^BaK^v^ï-fi;ig-f^^M^ilHltl^) (97)

DECLINATION (5)



:98)

85. Gero.
Oaza Morigumi {X-Î^^^W

J)KCLINA1I0N (S)

Observations of the West Tarty, 1893.

Date and Ilonr



DIP (0)

Oliservations of the "West Tarty, ls9:-!.
{

!'='
)

Date and Hour
(Mean Local Time.)



(100)
HORIZONTAL INTENSITY (//)

()l)servations of the West Party, 1X93.

Date and Hour
jj

(^lean Local Time.)
11

Srpt. 8t'i 7'' 51"' 0.23333

., 13 21 I 0.23347

., 19 36 ' 0.29907

:\l£ 0.23323

M

453.89

451.71

Mean
T'-mp.

22:5C

28.7

453.47 23.2

Time of

1-VibS.

Temp.
tv

5.7017

5.7153

5.7075

Mean Deflections Temp
tn

22:40

29.2

23.5

6°32'10'.'0

6 30 2.5
6 32 13,8

14°55'35'.'0

14 50 40.6
14 55 47.5

22:60

28.3

23.0

li= 11.23923

EedTiction to 1895.0= 1632

,, „ sea level= 474

IIZ 0729950

Observer

Uziie
Iwaoka

Iwaoka

Recorder

Iwaoka
Uziie

Tanakadate
Uziie

88. NAGAHAMA.
Ruin of Old Castle {MiMt)

DECLINATION (5)

Observations o£ the West Party, 1S93.

Date and Hour



DIP (0)

Observations of the West Party, 1893.
(101)

Date and Hour j

(Mean Local Time.)
]



(102)
BOKIZONTAL INTENSITY (//)

(* I'njve dedured from Vibration o)dij hy assummg Valve of M)

Observations of the Kinki Party, 189(').

Date ami Hour
(Mean Local Tirae.)



90. TAKEHU.
Aza Yokodoi embankment. (K il- WJ^^^± Ig tll'7;

DECLINATION (5)

(103)



(104)
((Vintiiined'l

Date and Hoiir





[im
HOIUZONTAL INTENSITY (//)

Observations of the West Party, JH93.

Pate and Hour



Date and Huur
(Mean Local Time.)

HOPi-IZONTAL INTENSITY. (7/)
Observations of the West Party, 1,S!)3.

(107

1£ M I

Mean Time of

JTempJl 1-VibD.

Temp.!

tv 1!

Mean DeflectioDh
jTemp

to

Sept. 2lst 9'' 3'»
I

0.29500
1

452.27J
24:RG 5.7537 25:0C'i G=3G'281'8

j

15°5'4iy9

, „ 13 45 ' 0.29516
;

451.0o! 29.6
; 5.76:5 30.4 !l 6 35 8.8! 15221.9

, .. IH 31 :; 0.29515 452.85 23.2 \ 5.7498
|

2J.5
|| 6 36 53.8

I 15 6 35.0

24.3C

2^.8

22.8

Mean 0.29513

n= 0.29513
llc'dnftioTx to 1895.0= 14:>,s

„ ,, sea level = 000

Hz 0.29528

95. WAZIMA.
Kawaimati Rokuaza irnj^WX>'^'f )

s = 5' 13;i2

Keductiou to 1895.0= 2.23

„ sea level = 0.00

6 = .5' 15 ;4

DIP (0)

Observations of the West I'arty, 189:'..

e=5r 34.6

Eeduction to 1895.0= -2.41

., „ sea level = 0.00

= .5Î 32!2~

Observer

Uziie

Turuta

Recorder

Turuta
Turuta

! f Iwao'i
Iwaoka i | Turuta

iM-aoka



(108)
HOKIZUNTAL INTENSITY {II)

Observations of tlie Wuzima Party, 'J5.

Date aiul Fi^mr ;, jj
(Mean Local Time.)

'

M Mean ;! Time of ^Temp.;

|Temp.
j

1-Vib:;.

Mean Deflee'.io::s

Sept. 'J
4«'' «•' 5Ü'"

20 10

0.2'J17:3

0.29198

0.29198

Mean 0.29 1!J0

453.10

452.05

23:5 Cj

25.0

5.7811

5.7850

U
JTemp.

1 tD

23:3 Ci 6'41'30:'0

24.9
I

6 40 18,8

15' 17' OW

15 14 2 J.

4

23!7G

25.2

4.52.17; 24.5 5.7848 ' 2i.7 :i 640 40.0 '15 15 35.0. 21.:!

//= (•.2!tl';tO

Eeduetiun to 1895.(1= 152:;

„ sea level = 000

11- 0.29205

96. TOYAMA.
DECLIN'ATION (5)

(.)l.)serYations of the West Tarty, 1^9:).

Date and Hour
(Mean L'jcal Time.

Observer

Sept. 2S'

•j.itl,

10



HOIUZUNÏAL INTENSITY (//)

ObservHtious of the West Tîtity, 181» J.

(
1<-''-»

)

Diite and Hour



(110,
HORIZONTAL INTENSITY (//)

Observations of the West Par.y, IH'Jo.

Date and Hour i

(Mean Local Time.)



(Ill)

HOKIZONTAL INTENSI'lY (II)

01)servaliünp of ibe AVest Party, 1893.

Dato and Hour
(Mean Local Time.)



(112)
HORIZONTAL INTENSITY (//)

OV)servfitions of the North Tartv, 1894.

Date

(iVIean



(W

101. SUTTU.

Suttu office mUHßü\^i^)
DECLINATION (S)

( )liForvations of tlio North Tartv, 1894.

Date and Hour
!|

(Mean Local Time.) i\

( )1 >server Eecorfler

.Jul V, Stli

9"i

(,1



(114)

102. IWANAI.
Prefecture [U (^ ^ir)

DECLINATION (5)



(115)

103. YOBETU.
DECLINATION (S)

Observations of the North Tarty, iS'Jl.

i

Date ami Hour



(116)

.M ran

104. HUNAMA.

DECLINATION (5)

Observations of the North Party, IH'Ji.

Date



(117)

105. OTARU.
DECLINATION (5l

ObstTvations of the North I'arty, IS!) I

Date and Hour
(Mean Local Time.)

Julv. 18<i>

V.P'

11"



(118) 106. OTARU-MYOKENZAN.
DECLINATION (5)

(observations of the North Party, 1894.

Date and Hour



119)

107. SAPPORO.
Sapporo Nöen (l-LiM^E

DECLINATION (8)

Observations of the North Party, 1894.

5=(r lOffi

Dir id)

Observations of tlie North Vnrij, 1894.

Date and ilonr

(Mean Local Time.)
i

1



(120) HORIZONTAL INTENSITY (7/)
(* Vuliic (JpiliiceiT from Vlhrallnn onhj liy assv/inlai/ ]'iihip. of M;

Observations uf the North Tarty, IRb-l.

Date and Hour
( Mean Local Time.)

.Tnly.21^f 15 45'"

„ „ 21 %)

.,
22"'i S 9

Mean

M I

Mean
Temp.

().2r)489

=0.26462

0.26532

455.02 33!IC

458.401 21.2

453.54! 28.7

0.26494

Time of Temp.
1-Vib".

j tv

6.(:073
, 3i:3C

5.9848
i

24.2

5.9893 28.6

Mean Deflections

iP->

JTemp.

:
t„

7'25'4()y0

(7 27 24.0

]6"54'1H'0

16 59 32.5

32:0c

23.5)

7 26 8.8 16 55 22.5 2S.7

T)} »server Eeeordrr

Tanakadate
Midzusima I

Miilxusima
Tanakadate

J
IVlidzusima

( Tanakadate

/Tanakadate

I Midzusima

II

//= (1.26194

Eeduction to 1895.0= IS"

„ „ sea level = 000

//= 0.2<U9(l

\ ^ ^ (ffi ïRiJ fgt Rff MO
PIP (Ö)

(observations of tlie North Party, 1894.

+L

Date and Hour
(Mean Local Time.)

Jiolv. 22ti' I411 50.0'i

If« 5(f.O

! Needle
!

No.

IVlcan

57' 13 !0

10.4

ii;7

Observer Recorder

Tanakadate
Midzuj-ima

Midzusima
Tanak.-idate

HORIZONTAL INTENSITY {U)
(* Value deduced from Vibration onhj hy assuming Value of M.)

Observations of the Noith Party, 1894.

Date and Honv
(]\Iean Local Time.)



BIP ie)

Oliservâtions of the Xortli J'iuty. ],s;)4.

(121)

Date and Hour
(Mean Local Time.)

July. 23''i lit" 2G.5"
24t'< s S.H

U 54.8

„ ]S 21.8

.. 19 12.2
25"' S 0.0

:\rean

Needle
No.

57 is;i

., 14.0

„ 14.3

„ 17.('.

,. !('..!>

., 14.S

15 'Il

Observer Recorder

Tanakadate
Midzusima

Tanakadate
Midznsima
Tanakadate

Midziisima
Tanakadate
^[idznsima

Tanakadate

e=57 15;.»

Reduction to 1895.0= -1.15
„ sea levels 0.00

6=57° 14^7

HORIZONTAL INTENSITY (H)
Observations of the North Party, 1894.

Date and Hour
(Mean Local Time.)



(122) HORIZON'IAL INTENHITY (//)
{'' ]'(iliif- (lediippfj frnm Jlhrnlinyi onUj Inj (issyniiii'i \'ithif of .1/

)

Observations of tlie North Party, IS'.II.

Date and Hour
(Mean Local Time.)



111. ASAHIKAWA.
(123)

DECLINATION (5)

Observations of the North Partv, 1894.

Date and Hour



(124) 112. OHOTUKAWA.
L>ECL INATION (5)

Observations of the North Party, 18'J4.

Diite and Hour
(Mean Local Time)



HOIÎIZONÏAL INTENSITY (//)

ObserviitioDs of the North Party, 1894.

(125)

Date and Hour
(Mean Local Time.)



(126)

HOltlZüXrAL INTENSITY (//)

Observations of the North Party, 18;J4.

Pate antl Hour



HORIZONTAL INTENSITY (7/)

Observations of the North Party, 1894.

(127)

Date and Hour jr

(Mean Local Time.)

ij



(128)
HORIZONTAL INTENSITY (//)

( »hsorvalidiis of the North Party, 1894.

Date and Hour
(Mean Local Time.)



(129)

HORIZONTAL INTENSITY {H)

Observations of the North Party. 1804.

Date and Hotir

(Mean Loeal Time.)



(i:îO)

119. OKURUMATOMANAl.
Islet in River Tesio i^liïS|r]i ^iii^Hiti

DECLINATION (5)

Observations of the North Party, ISIM.

Date



1311

120. NAYOROPT.
Bank of River Tesio {X li H

DECLINATION (5)

übwervations of the North Party, 181)4.

Date



(132)

121. NUPPAMAMOI.
South of Poromoi, Islet. (M"^ ^ ^ ^' 5^11^514»^ /h^Jli

DIP (6)

Obseivatious of the North I'arty, 1894.

Date and Hoiir
(Mean Local Time.)



{133)

123. WAKKANAI.
DECLINATION (5)

Observatious of the North Partv, LSI» t.

Diite aud Hour



(13-1)

124. SOYA.

Coast, near to Common School [/h^'tkH^l^^ Mj^

DECLINATION (5)

Ubservatious of the North Party, 18'.I4.

Date and Hour
(Meau Local Time.)



(135)

125. SARUBUTU.
Bank of Rivor Sarubutu (^ flJ fRJ

DECLIXATroN (5)

Observations of the North Party, lî^'.il.

Date find Hour
(Mean Local Time.)

Sept. -J
(I'll

2rf

lO"



(IHG)

126. ESASI.

Esasi office (ß^'i^iM)
DECLINATION (5)

01>:<eivations of the North r.-irty, 1S04.

Dfite find Hour



(137)

127. PORONAI.
Ekiden m If)

DECLINATION (5)

Observalions of the North Purty, 1804.

D.ite and Hour
(Mean Local Time.)



(188)

128. MONBETU.
Common School (/J> (^ ^]

ilXJJNATION {5}

(iliïXTvations <if the North I'aity. IS) I.

Date and Honr



HOPJZONTAL INTEXÖITY (II)

Value dnlacc'J ff-na Vihvufion oii'i/ lu/ assundiKf Value of -1/

ÜLücrvatiuns of the North Party, 1894.
(139)

Date aud Hour
(Mean Local Time.)



(140)

131. AINONAI.
North West of Ekiden m If ^ M ^b)

DECLINATION (5)

Observiitiuns of the North Purty, 18'J4.

Daet and Howr



(141)

132. ABASIRI.

Abasiri Meteorological Observatory (11^ 7:^ \M \^ pjr)

DECLINATION (5)

Observiitions of the North Party, 1894.

Date and Hour



(142)

133. SYARI.
Coast, South West of Hotel Kikuti (^"iiii* r f^ / ffiï^i" ^ '^ M'M)

DECLINATION (5)

Observations of tlie North Party, 1894.

Diite iiiul Hour



134. RAUSU.
DECLINxVTION (S)

Ohserviitions of tlie Xortli Vra-[y, 1804.

(143)

1

Date and Hour i



(144)

135. SIBETU.
DECLINATION (S)

Ohsorvalions o£ the North Party, 181» I.

Date and Hour
(Mean Local Time.)

Oct. 14"'



136. HAKODATE.
AzaOmorihama (^J^UWi'^mmm

DECLINATION (5)

OhscTvatious of tlio, Rontli l'ariv, ISIJI.

145)

Date nud Tlmir



(MH)
137. MORI.

Race ground ( ßm^^M ^'û-^M^ m)
DECLINATION (5)

Observât ion s ut the South Tarty,;! 8'J4.

Date and Hour
(Mean Local Time.)



(147)

138. SETANA.
Goryökyoku Syuttyösho (M P\- /^ tH

DECLINATION (5)

Observations of the South Party, 1894.

^m

Date and Hour



ai«)

139. KUTÖ.
Police station CW^^W^Î^M^

DECLINATION (5)

Observations of the South Party, 1894.

1

Date ami Ilimr



(1-llJ)

140. ESASI.
Syökonsya (fê i% tt K)

DECLINATION (5)

Observiitiuns of the Soul h Piirt-^'. 1.S04.

Date and Hour



(150)

141. HUKUYAMA.
Common School (/J> ^- Ix)

DECLINATION (5)

ObservatioDs of <be South Party, 1894.

Date and Hour
(Mean Local Time.)



(loi)

142. SIRIUTI.

West bank of River Siriuti i^.ii|^ii|/ ]SI^)

DECLINATION (5)

Observations of the ,'«ontb Partv. 1814.

Date and Hmir.



(152)

143. TIRIBETU.
Military ground i^m^vl^lÏÏ^^Ji^m]

DECLINATION (S)

Observiitions o£ (lis Suutli Tartj', 1891.

Date and Hour



144. TOMAKOMAI.
(153)

Race ground ( ßm^^e ^nU^^f^)
DECLINATION (S)

Observations of the Sonth Partv, 1S94.

Date and ITonr

(Mean Loeal Tiirie.)



(154)

145. SARUPT.
Common school (/J^ ^^ -fie)

DECLINATION (S)

Observations of the South Piirty, 189 L

Date an 'I Honr
(]Mean Local Time.)

Aug. 4th i()h



(155)

146. OSYATINAI.
West corner of village ground (it^n[^JM4'^i ^ Silli^' mvi

DECLINATION (5)

Observations of the South Party, 1S94.

Date and Hour
(Mean Lccal Time.)

Aug.



(15(5)

147. NOHUKA.

Pasture of Sekisinsya (#'6)E4^^If)-

DECLINATION (5)

Ôb.servatious of the South Party, 1894.

Date and Hour



148. URAKAWA.

(157)

DECLINATION (5)

Observations of the South Tarty, IH'.M.

Date autl Hour -,

(Mean Local Time.)

1



(158)

149. SYOYA.

Field behind Syoya {&m\yè1j ^ mf)
DECLINATION (5)

Observations of the South Party, 18'.14.

Date ami Hour



150. MOYORO.

im))

Interior of Zinsya (#tl:ifê[^j)

DECLINATION (S)

Observations of the South Party, 1834.

Date and Hour
(Mean Local Time)



(160)

151. TYÜRUI.
DECLINATION (6)

Observations of tlio South Tarty, 1894.

Date and Hour
(IVIean Local Time.)



(Ißl)

152. MEMURO.
Obihiro road, West of River Memiiro l^^injy M^'^'ftJ^^^jI)

DECLINATION (S)

Oljservatidns of the South Partv, 1894.

Date and Honr
(IMean Local Time.)



(102)

153. OTASOI.

Penke Otasoi

DECLIXATION (5)

Observations of the South Party, 1894.

Date and Hour



(163)

154. SYORUSAM.
West bank of River Tokati [-rB)^\^ "^^-^^^'B^)

DECLINATION (S)

Ubservations of the ^ü:Ah Parlv, ISiJl.

Date and Hour
(Mean Local Time.)



(l(Jl)

155. ASYORO.
>ii

DECLINATION (S)

Olistrvatious ot: the South Party, 1891.

Date HUil Hour



(105)

156. OTU.
Common School ('I^^^^^il^J)

DECLINATION (S)

Observations of the South I'artv, 1S'.»4.

l>ate and Hour



(lüG)

157. SIRANUKA.
Village Coffiice. [^WMß^'i^^)

DECLINATION (5)

Observations of the South Party, l8'Jl.

Date and Hour
(Mean Locil Time.)

Sei 21-t 12'' ly.o"

„ i;{ 14.8

„ 14 18.3

„ 15 18.4

„ K) 28.5

„ 17 30.7

„ 17 39.4

„ IS 30.2

„ 19 28.9

„ 21 3.4

„ 21 3(i.l

22"^' 2

(i

35.0

40.2

7 2.9

8 39.3

9 44.6

10 43.3

11 45.4

:\rea!i

s'



(107

158. SIBETYA.
Sibetya Secondary Meteorological Observatory

DECLINATION (5)

Obsorviitions of the South Part v. I)s9i.

Date and Hour
(Mean Local Time.

Sept. 24' ii IS'i



(1G8)

159. ATUSANUPURI.
Yard of Yasuda Company. (^ mMfc ill ^ M

DECLINATION (5)

Observations of the South Party, 1804.

Date and Hour
(Mean Local Time.)

Sept. 2r,tii

2^th

18''



(109.:

160. SINRYU.
Sinryü School (m II ^^ 1^)

DECLIXATION (5)

Observations of the South Party, 1804.

Date and Hour



(170)

161. NEMURO.
Old Site of Kentyö m ^ 1^ J

DECLINATION (S)

Obsen'ations of the South Piirty, 1894.

Date and Hour
(Mean Local Time.)



(171)

162. SENDAI.
Magnetic observatory, {^nm^^^mIMm^y M^t Pr^)

DECLINATION (5)

Observationf? of the South Party, 1894.

Date and Hour
(Mean Local Time.)



(172)

I'onlinufd

Date and HoTir
(Mean Local Time.)



(173)



(174)

DIP (6)

Observations of^ the North I'arty, 1895.

Date and Hour



17{^-l i-)
)



(176) (3) im::immmrMmmf^-Mi])
Date and Hour

(^Mean Local Time.)

Sept. Ititi» IS'- 47'

NeedJe
No.

51 .37:»

Observer Recorder

Sinzyo Tanakadate

Date and Hour

(Mean Local Time.)

Sept. IGf'

II M Mean
Temp,

*0.28464
i
433.10 2i:2C

Time of

l-Vibü.

Temp,

5.9354 21.2 C

Mean Deflections Temp
ti,

Observer

Tatibara

Eecorder

Sinzyö

(^) c^mrm^i;^^- Ait^:

Date and Hour
(Mean Local Time.)

Sept. lOf' lO'i 24'"

Needle
No.

32 !8

Observer Eecorder

Sinz^

Date and Honr
] jj-

(Mean Local Time.)

Sept. lOtii

-1/
Mean
Temp.

Time of

1-Vil!î.

0.28594 430.90 25::) C\ 5.9375 26:90 —

Temp,
tv

Mean Deflections

9i

Temp.
t„

Observar
\

Recorder

Sinzyo Sinzvô

(5)



DIP (ö)

Observations of the North Party, 189."

(177)

Date and Hour
(Mean Local Time.)



fl78)

Date and Honr



DIP (ö)

ObHeivations of the North Party, 18U5.

(179)

Date and Hour
(Mean Local Time.)



(180)

Date and Hour
(:\Iean Local Time.)



HORIZONTAL INTENSITY (7/)
Observ .tions of the No -ih Party, IS'Jô.

(i8i:

Date and Hour
(Mean Local Time.)

July 4*'' 141' 32'

„ 20 21

5<i' 7 41

„ 11 11

Mean

H

0.28417

0.28364

0.28387

0.28407

0.28394

31

431.10

435.32

436.04

433.33

M...an

Term
- H

Time o£

1-VibB.

2ß:iC

22.0

20.6

28.6

5.93.51

5.9-298

5.9237

5.9412

Temp.
tv

26:60

21.7

20.7

29.0

Mean Dsflections

6 '36' 3'.'8

637 21.3

6 38 3.8

6 3514.4

^2

14 59' O'.'O

15 123.3

15 3 21.9

14 56 52.5

11= 0.28oJ4
Eeduction to 1895.0= —129

,, „ sea level = 27

Temp
to

25:60

22.4

20.6

28.3

Observer

I Katö
( Sinzyô

I Katö

{Tnocücadatel
Katö
Hin^yö

Recorder

Sinzyö
Katö

iSinzyö

Taoakakat
Katö
SiDzyö
Katö

//= 0.i;8393

Midzusawa Syuttyö (>'X W
übsetviitiüus of the North Party, 1895

(1)



(182)
DIP (0)

Observations of the North Party, 1895.

Date and Hour
(Mean Local Time.)



Continiied
(183)

Date and Hour



(184)

(2) Norlh shore of Riv. Kuriya mmtm



DIP (ö)

Observations of the North Party, 1895.

(185)

Date and Hour
(Mean Local Time.)

'Tnly 0th 15I1

20
IG^'i 8

11
13

2m
22
45
17
2(5

Needle
No.

13
14

U
14
14

Mean

53° 29^9

„ 34.8

„ 31.8

„ 30.0

„ 36.2

53° 32;5

Observer Recorder

Tanakadate
Katö

Tanakadate
Sinzyô
Katô

Katô
Tanakadate

Katô

)>

Sinzyô

ö=.53 32 !5

Réduction to 1895.0= 0.52

,, „ sea level = 0.02

0=53° 33;0

HOEIZONTAL INTENSITY (//)

Observations of the North Party, 1895.

Date and Hour
(Mean Local Time.)



(18ß)
HORIZONTAL INTENSITY (//)

Observations of the North Party, 18'.ir>.

Date and Hoiir

(Mean Local Time.)

Jiily 11"' 19'' 30"'

U

0.27774

M

433.30

Mean
Temp.

17:6C

Time of

1-Yibn.

Temp.

5.9875 17!9C

Mean Deflections

6' 47 '1-2 '.'5 15'24'22'.'5

fenip
Id

nv.iL

ObserTer

f Katö
( l'anakadaîi

Hecorder

Tanakadate
Katö

//= 0.27774

Réduction to 1895.0= -123

„ „ sea level = 53

Iï= 0.27773

Hatinohe Syuttyö {A ß {il 51/

Observations of the North Tarty, 1895.

m m)



e = 54° 18Î4

Eeduction to 1895.0= 0.63

„ „ sea levels O.CO

e = 54' 19Î0

(187)



(188)
Continued.

Date and Hour
(Mean Local Time.)



172. KUZI. (189)

Työkyüzimura ( 'AMm^^^H^^m)
DECLIXAÏION (5)



(910)

Date and Hour
(Mean Local Time.)



( ontinno<l (191)

Date and Iloin-

(Mean Local Time.)



(192)

Iwaizumi Syuttyo (s^ ;^ ffi 5i)
Observations of the North Party, 1895.

m ^n -k ^ if^ ^)

Date and Honr
(Mean Local Time.)



(108

177. OGUNI.

DIP (Ö)

Observations of the North Party, 1 895.

Date and Hour ; Needle
(Mean Local Time.) ' No.



(104)
Dir (0)

Observations of the Ni.r:Li Party, 1895.

Date and Ho.ir
j

(Mean Local Time.)
|



179. KAMAISI.
Suga-kaigan (W^^^mMUl^)

DECLINATION (S)

oliscrviitior.s of the Nurtli Party, 1895.

(195)

Date ami Hour
(Mean Local Time.)



(190)

Kamaisi Syuttyö (|ê ^ IH 5i)
Obser\ations of the North Party, 181)5.

Date and Hour
(Mean Local Time.)



(197)

HORIZONTAL INTENSITY.

Observations of the North Party, liS95.

Date and Hour



(198)

Continued

Date ami Hour
(Mean Local Time.) '





(200)
H011IZ0NT.\L INTENSITY {H)

(* Vfihtp (Inlureil from Vihrafion nnhj by assumini/ V<ihiP of M.)

Observations of the North Party, 1SU3.

Date and Hour
(Mean Local Time.)



nOlU/ONTAL INTENSITY ^7/)
Oliservatinns of tho Nditli l'art v. ^>>'l').

(201)

J>iite and Ifdiir

[Mean Lor-nl Time.)

-Mean Time of Temp. ,

'^^'''" DfA^ctions
.^^^^^. ^_

Ancç. 10»'' 7'' 44™

., ,. ]:{ 8

Temp. 1-Vib2. ' ty

<f-j

0.28189

0.28198

„ „ 19 10
i

0.28169

433.131 25:8C

431.49' 30.3

432.32 27.1

Ärenn

5.9632

5.9762

f-i

tn

25:3c

30.8 i

5.9733 27.5

6°37'37!'5 15° 1'5S'.'8 I 26.3C
i

6 36 40.0 1.-, 26.9 29.8

6 37 43.8 15 2 41.31 26.8

0.28185

Olwerver
;

Ilecorder

I
Katr.

I Tanakadate
Kato
Hinzyô

( „
1 Katô

Tanakadate
I
Tanakad

I Sinzyo

I Katô

SinzTö

1)

//= 0.2M1S5

Iteduction to 1895.0= -251
„ „ sea levels 243

7/^= "0.28185
~

Simoinnai S^uttyô if ?k '^ H^ W
< ilisfi-vations of the North Paitr, 1895.

stasion, 1887 mnmu^ '> ymm)
Date and TTnnr

(Jlean Local Time.)

Aug. ](itii 17I1 56'

Needle
No.

14

( )1 (Server Eecovder

32" 56« Sinzvo SiiizA"!

Date and Hour
(Mean Local Time.)

^ , :\reau
|j

Time of ,Temp.:;
^^""''^ D. île.-tinns

.^.^^^^^

jTemp.
! l-Vibl. ty

Aug. I
(,'!' — *0.2fS.557

,

43(i.6:{ 32:7('i, 5!9(U5 32:7('

(observer
|
Eecorder

I

I

Sif.ZM Sinzv(

(2)



(202)
DIP (ö)

Observations of the North Party, 1895.

Date and Hour
(Mean Local Time.)



[203

Contiuiieil

Date aud Hour



(204)



(205)

Continiied

Date and Hour
(Mean Local Time.)



(206)

C-^) Akita Meteorological Observatory i^mmi^^)



Date and IIoi r

(Mean Local Time.)

Aug. 16th isii 12'^

„ ITtii 7 45

„ 13 23

Mean

0.282fi5

0.28211

0.28308

0.2S271

HORIZONTAL INTENSITY (U)
Observations of the North Party, 18)5.

(207)

.1/

431.35

433.19

430.31

Mem
Temp

28:4<C

22.9

33.1

Time of

1-Vih".

5.9692

5.9577

5.9744

Temp
tv

28:5C

22.7

34.1

Mean Deflection!-

fa

6°35'24'.'4

f. 37 15.0

6 34 5.0

14°57'22'.'5

15 1 21.3

14 54 21.3

Temp.

28:2(

23.1

32.1

//= 0.28271
Reduction to 1895.0= -312
^___^> „ sea levels 00

//= 0.28268

Honzyö Syuttyö {^ ^ |±} ?Mi
Observations of the North Party, 1815.

( )bserver

' Tanakadate
Sinzyô

Tar akadate

Recoider

I

Sirzyo
Tanakanate

Sinzvö

(1)



(20R)
T)TP {{))

Observations of the North Party, 1 •!'.»;

Date and Hour
(Mean Local Time.)



(209)

190. ÖDATE.

DECLINATION (5)

()l)scrvationR of the North Party, 1S95.

Date and Hour



(210)

Odate Syuttyö (^ ^ ffi

Observations of the North Party, 1895.

(1)



(211)

DIP (e)

Observations of the Noith Party, 1895.

Da*^e and Hour
(Mean Locul Time.)



(2 12 192. ADIGASAWA.
Wrestling ground (B à^ mn^îtlH 1) %)

iJECLINATiOX (S)

Observations of the North Party, 1M1J.">.

Date and Hoixr
(Mean Loc.il Time.)

Ang. -i-l'i



(213)

Date and Hour
(Mean Local Time.)



(214)

HORIZONTAL INTENSITY (H)

Observations of the North Party, 1895.

Date and Hour
(Mean Local Time.)



{215]

DIP (ö)

Observations of the North Party, 1895.

Date and Hour
(Mean Local Time.)



(2in)

195. TANABU.

DECLINATION (5)

Observations of the North Party, 1895.

Dat€



(217

Dale and Hour
(Mean Lrcil Timr.)



(218)

HORIZONTAL INTENSITY (//)

(* Value deduced from Vibration only hy assuming V(due of Jl/.)

Obsei-vations of the South Party, 1895.

Date and Hour
(Mean Local Time.)



(219)

Date aud Hour
(Mean Local Time.)



(t>2())

Cuuliuucd

Date



(221)

.2)



(22^:

DIP (0)

OljHcrvatiüns of the Houtli Tarty, 1895.

Date and Honr
(Mean Local Time.)



Dir (0)

Observ: fions of tlie South Party, 1S95.

(223)

Date and Hour
(Mean Local Time.)



(224)

Observations of the South Party, 189Ö.

Pato and Hour Needle
(]\îfan Local Time.) No.



(225)

DIP (0)

Observations of the Soiith Parly, 1895.

Date and Hour
(Mean Local Time.)



(226)
DIP (0)

Observations of the South Party, 1895.

Date and Hoi;r

(Mean Local Time.

Ji;ly 9*ii

10th

41.

20

24"

16

54

Mean

4S° 45;i

„ 42.4

„ 43.8

48.8

48° 45;0

Observer

Nakamura

Tamaru

Nakamura

Recorder

Tamaru

Nakamura
Tamaru
Nakamura

6 = 48°

Reduction to 1895.0 =
„ „ sea level =

45:0

-0.78
0.00

6 = 48° 44!2

HORIZONTAL INTENSITY (//)

Observations of the South Party, 1895.

Date and Hour
(Mean Local Time.]

July 9th I5I1 45"

„ 18 37

„ 22 57

„ 10* 10 31

Mean

11

0.29768
0.29768

0.29772

0.29744

0.29763

M

433.44

435.17

435.55

435.23

Mean
Temp.

26:90
22.1

20.8

22.3

Time of

1-Vib".

5.8524

5.8393

5.8357
5.840S

Mean Deflections

?2

616'31'.'2

6 17 55.6

6 1816.2
6 18 1,2

Temp,

Id

1419' 3'.'8

14 2214.4
14 23Ï0.6
14 22 7.5

Reduction to

11=
1895.0 =

sea level=

0.297n3
-140

26120
21.9

20.9

22.3

Observer

Tamaru
Nalcamura

Tamaru

Recorder

Nakamura
Tamaru

Nakamiira

H= 0.29762

MAEBAKA.
m ill

203.
Kamogawa Gakko (Il

DECLINATION (5)

Observations of the South Party, 1895

m I;CX;

Date and Hour



DIP (6)

ObservatioEs of the South Party, 1895.

(227)

Date and Hour Needle
(Mean Local Time.) No.



(228)



(229)

DIP (0)

Observations of the Soiith Party, 1895.

Date and Hour
(Mean Local Time.)



(230)

DIP (9)

01)servations of the South Party, 1S95.

Date and Hoiir

(Mean Local Time.)



DIP (ö)

(Jbservutions of the South Party, 1895.

(231)

r

Date and Hfmr j

(Mean Local Time.)



(232)

DIP (0)

Observations of the South Parly, 1895.

Date antl Hour
(Mean Local Time.)



(233)
Dir (6)

(»bserviitioris of tlie )~'onth Party, 1895.

Date aiul Hour
(Mean Local Time.)



(284)
Dir (ö)

Observations of the South Tarty, 1895.

Date and Hour
(j\lean Local Time.)



DIP (0)

Observations of the Houtli rartv, 1895.

(235)

Date and Hour
(Mean Local Time.)



(236)

Dir (0)

01)serviiti(,)iis of the Sontli Party, 1895.

I)at

(Mean



C'ontiuueil

(237)

Date and Hour



(238)
HORIZONTAL INTENSITY (7/)

(* ]'alue deduced from Vihratioii only hij assnmiiKi Viiljif nf M.)
Observations of the f^onth Party, 1895.

Date and lloiir

(Mean Local Time.)



(2B0)

ITOrJZONTAT- INTENSITY (//)

Observations of the South Party, 189.').

Date and Hour
(Mean Local Time.)



(240)

HORIZONTAL INTENSITY (//)

Observations of the South I'i rty, 1S95.

Date and Hour
(Mean Local Time.)



(241)

HORIZONTAL'-^INTENSITY ( //)

ObseiTfitions of the Hontli Parly, 1895.

Date and Hour



(242)

HORIZONTAL INTENSITY (//)

Observations of the Soiith Party, 1894.

Date and Hunr



HORIZONTAL INTENSITY [H)
Observations of the Soiath Party, 1895.

(243)

Pate and Hour
(Mean Local Time.)



(244)

221. NIKKO.

Hotel Kamiyama (# ÜJ M ^)
DECLINATION (8)

Observations of the South Party, 1895.

Date



(245)

222. SUKAGAWA.

Sukagawa Common School m M JH A- %^
DECLINATION (5)

Observations of the Soiitli Party, 1895.

Date and Hour



(246)

223. NISINASUNO.
Nisinasuno Common School (M M ^M ïïf /h ^ l=x

DECLINATION (8)

Observations of the South Party, 1895.

lleclnction to

5 = 4°

1895.0 =
sea level

=

59!ö7

-0.78
-0.01

Date and Hour
(Mean Local Time.)



(247)

224. UTUNOMIYA.
DECLINATION (5)

Observations of the Soi;th Party, 181*5.

Date îxcd Hour



(248)

225. KOGA.
DECLINATION (S)

Observations of the South Party, 189:

Date and Hour
(]Mean Local Time.)

pt. 13!'



(249)

226. HATIMAN.
Suwa-zinsya ( Pa] lij M^ 4^ i^lvK 1(W I'l' /It )

DECLINATION (8)

Observations of the Kinki Tarty, 189(').

Date and Hour
(Mean Local Time.) 1



(250j

227. KYOTO.
Imperial University ( p^ ^15 i^ M -k

DECLINATION (S)

Übservatiüus of the Kinki Party, l.S'J(;.

Date and Hour
(^lean Local Time.)



228. SASAYAMA.
Hömeigizyuku (SL i!!| ^

DECLINATION (5)

Observations of the Kinld Tartv, ISiX'..

(251)

Date and Hour



(252)

229. MIYATU.
High Common School m-Wi^ ^hW'WMW}^)

DECLINATION (5)

Observations of the Kinki Part}'. 1816.

Date and IfoT^r.



230. OBAMA.

(253)

DECLINATION (5)

Observations of the Kinki Party, 1890.

Date and Hoar



(254)

231. SAKAL
Ohama Park (J:M.mTMMi^)

DECLINATION (5)

Observations of the Kiuki Party, 189,3.

Date anil Hour
(Mean Local Time.)

July 17th 181,

., 19

„ 20

„ 22
., 23

118tii

8

9

10

11

12
13
14

15

Iß

17

IS

19

30'i

38
38

7
52

7

43
12
11
19
18
16

9

11

12

19

24
4

20
29

Mean

31'

31

31
31

31

31

31
29
29
28
29
31

32
34

34
34
31
33
32

31

31"

2

18
5(5

7

2i
7

37
9

31
39
5

29
7

37
2C<

11

45
19
59

Observer

31' 38"

Kati

Tomcda
Katö

Tonioda
Katô

Tomoda
Nakamnra

Katô
Tomoda
Katd

Nakamnra

Katö
Nakamnra

S= 4 3Hu3
Réduction to 1895.0= -1.21

„ „ sea level = 0.00

5= 4° 30;4

DIP (0)

Observations of the Kinki Party, 189i;.

= 48"

Eednction to 1895.0 =
,. „ sea level=

35:2

1.70

O.CO

= 48° 3f)J9

HORIZONTATj INTENSITY (//)
Observations of the Kinki Party. 1891].

Eeccrder

Katö

Tomoda

Katö

Nakamnra
Tomoda

Nakannn-a
Tomoda
Katö

N!d\amnra

Date and Honr
(Mean Local Time.)



232. IKUNO.
Common School {^ *^ ^ iill)

DECLINATION (5)

Observations of the Kinki Party, 189G.

(255)

Date anil Honr



(250)

233. TOYOOKA.
Middle School i^mm^i^m^^mà)

DECLINATION (S)

Observations of the Kinki Party, 18!H;.

Date and Honr



234. TOTTORI.
Normal School (B ^ § îîï ßi]i W.

DECLINATION (S)

Observations of the Kitiki P.iity, IBQB.

(257)

m^^:

Date and Honr
(Mean Local Time.)

July

26ti'

12''



(•25«)

235. HASIZU.
Ruin of Fort (Ä Ä

DECLINATION (5)

Observations of the Kinki Party, 1896.

Date and Hour



236. TUYAMA.
Middle School mûimt^^^^mt)

DECLINATION (5)

Observations of the Kiiiki Party, 1896.

(259)

! Date aud Hour
I

(Mean Local Time.)

July

30ti'

2'.)th 18''

19

20
22
22
1

5

6
7

8
9

10

11

12

13
14

15
16

17
IS

19

54"'

18

18
3

57

20
52

54
30

25
25
19

18
31

11
'.I

8

11

15

i;î

29

Observer

Mean

4S'

48
49
48
4S
47
46
45
45

44
45
46
47
49
50
50
49
49
4S

4S
48

52"

31

4
44
10
28
7

H7

14

54
7

23
51
42

.5

19

4
11

28
45

47' 42"

Katö
Nakamura

Katö
Tomoda

Katö
Nakamnra

Nato
Nakamura

Katö
Nakfimura

Katö
Tomoda
Katö

Nakamnra
Katö

Tomoda
Nakamnra

Katö

8=4' 47;70

Keductionto 1895.0= -1.28

„ „ sea levels —0.01

5 = 4' 46;4

DIP (0)
Observations of the Kinki Party, 1890.

lleduction ti

= 49" 2!0

1895.0= 3.64

sea level= -0.01

9 = 49' 6;5

HORIZONTAL INTENSITY (U)

Observations of the Kinki Party, 1896.

Piecorder

Nakamura
Katö

Tomoda

Katö
Nakamure

Katö
Nakamura

Katö
Nakamnra

Katö
Tomoda

Tonuxla
Nakamura

Katö
Nakamnra

Date and Hour
(Mean Local Time.)



(2(JIJ)

237. OKAYAMA.
Bleaching ground on river bank C&Xi^S "(r^^^^i^)

DECLINATION (S)

Oliseivatioiis of the Kinki l'îa-tv. l.S'.ti;.

Date and Hour



238. AKÖ.
Old Castle (^ i^ gjh)

1)ECLIXATI0X(5)
Observations of the Kiuki Partv, 1)S9;;,

(261)

Date and Hour



(262)

239. AKASI.

DECLINATION (5)

Observations of the Kinki Party, 18'J(î.

- Date and Hour
(Mean Local Time.)

Aug. 4t,ii 20''

21
.5«' < I

i,

4

„ 5
6

„ 7

-, 't

8
9

10
11

12
11

15

1,
IG

17

18

„ 10

20

35"

53
8

49
19
21
22
18
49
56
54

56
55

56
1

12
16

18
20
4t»

39

Mean

37'



240. NARA.
Nara Park (^ ^ ^ [ij)

DECLINATION (5)

QbsenatioDs of the Kinki Party, 189<;.

(263)

Date and Houi'
(Mean Local Time.

Aug. f;th i8h



(264)

241. KAMIITI.
1)E< 'LIN.VrioN (S)

Observation.s of tho Kinki rarty, IKiiC)

Date ami Hour '

(Mean Local Time.)
;



242. MYOZI.

DECLINATION (5)

Observations of tb(- Kinld Fait}% 1806.

(205

Date itiKl Hour
(Mean Local Time.)

AllR.



(206)

243 WAKAYAMA.
Normal School mnUmtme^Mmh^)

PECLIXATION (S)

Observations of the Kiriki I'arty, is'.MV.

Date and Hour



(267

244. SUMOTO.
Mituai mm^^^yè-u, ^^X^M)

DECLINATION (5)

Ob.servatious of the Kinki Party, I89ö.

Date iiDd 11 our
(Mean Local Time.)

Aug. l:]tii 1^1.

13
14
!•">

15
1(1

17

18

19

21
'22

]l4Hi

5

a

7

8

9

10

10

1"

k)

25
1

53

4(i

47
39

37

34
43
21

(!

15

40
56

45
44
29
5(i

:\Iean

11"

38



(268)

245. MINABE.
Station, 1887 [HmMMum^m, muwm)

DECLINATION (5)

Observations of the Kinki Party, 1896.

Date and Hour



(260)

246. TIKATUYU.
Dir (ö)

UbservfitioDs of the Kipki Party, 1896.

Date and Hour
i

(Mean Local Time.)

11



(27-0)
DIF {0)

Observiitions ui the KioTvi I'uity, ISyij

Date aud Hour
" (Mean "Local Time.)



Dir (6)

Obsorviitions of Die Kinki Party, iSitC.

m)

])ate and Hour
(Mean Ijocal Time.)



(272)
Dir ô

ObBen-ntioTiB of the Kinld rarty, 18;)6.

Date and Hour
(Mean Local Time.) J,



(273)

Dir (ö)

Observations of the Kinki I'arty, 1896.

Date and Hour
(Mean Lcc^l Time.)

i



(274)
DIP (ö)

Observations of the Kicki Party, 189G.

Date and Hour
(Mean Local Time.)



(275)

DIP (6)

Observations of the f-'eto Sea Party, 1896.



(2.7.6)

DIP (6)

Ubaervations of the 8eto Sea I'uily, 189(1

Date and Hour
(Mean Local Time.)



(277)

DIP (6)

Observatiüus of the Heto Sea I'aity. 18'JC..

Date and Hour ||

(Mean Local Time.)
li



(278)

DIP (ö)

Obaervations of the Seto Sea Party, 1898.

Dale and Hour
j

(Mean Local Time.)



(279^

256. YAMAGUTI.
Play ground of Yamaguti High School (ÜJPi^^^fj^üfijt^;

DECLINATION (S)

Observations of tlie Seto Sea Party, 189S.

Date
(Mean



(280)

Yamaguti Syuttyö {\\i P ffi 5M)

Observations of the Heto Sea Party, 189r>.



(281)

HORIZONTAL INTENSITY {H)

Observations of the Seto Sea Party, 1896.

Date and Hour jr

(Mean Local Time.)



(282)
HORIZONTAL INTENSITY (7/)

Observations of the Seto Sea Party, miC.

1

Date and Hour
(Mean Local Time.)



(283)



(284)

DIP (0)

Observations of the Seto Sea Tarty, 1896.

Date and Hour
(Mean Local Time.)



(285)

261. ITIKI.
Itiki-mura No. 2073, irîï:^5H*-=l=P't;+H^iUij

DECLINATION (5)

Observations of the Seto Sea Party, 1.^96.

Date and Hour
(Mean Local Time.)

July 24tii

25t'i

131'



(286)

262. MIYOSI.
Nanukaiti-gawara mmKMïï^-^ ü TtiMl^J

DECLINATION (5)

Observations of the Seto Sea Party, IH'M.

Date and Hour



(287)

Date and Hour
(Mean Local Time.)|

U Mean i Time of

|Temp.

July 27th 17'' 23m :|*0.3028f) iO!3.:;2 3l!3C

1-Vib2.

Temp.
tr

0.(11.57

Mean Deflections

3l:3C

<P-.

iTemp,

tn
Observer ' Eecorder

Simo Sut(

(2) Matubara



(288)

HORIZONTAL INTENSITY (//)

Observations of the Seto Sea Party, 1895.

Pate and Hour
(Mean Local Time.)



Dir (e)

Observations of the Seto Sea Party. 189n.

(289)

Date and Hour
(]\Iean Local Time.)



(290)
Continued

Date und Honr



(291)

266. KUROSAKA.
Indigo Field (^ m 4»)

DECLINATION (S)

Observations of the Seto Hea Party, 189G.

Datfc



C292)

Kurosaka Syuttyö (m M ^ ^Â)

Hiziri Zinsya (M W nt)

( )bservatious



(293)

268. HUKUYAMA.
Middle School m\\im'^^m^)

DECLINATION (5)

Observations of the Seto Sea Party, 189G.

Date and Hour
(Mean Local Time.)

AU£ Stii 121'



(294)

HOEIZONTAL INTENSITY (//)

(*Vulue deduced from Vidration only by assumhyj Value of M.
Observations of the Seto 8ea Party, 1896.

Date and Hour
(Mean Local Time.)



(295)
Continnccl

Date and Honr.
(Mean Local Time.)



(290)

271. TOKUSIMA.
Adakemura No. 6. i&Mti^^H^:f^m^m^iÈm

DECLINATION (5)

Observations of the Seto Sea Party, 189'5.

Date and Honr



(297)

Tokusima Syuttyö (fê. iiß \Ü 55)
OV)servatious of the 8eto Sea Party, 1890.

Hukusima, Miya no Nisi '^ïùâim'a^Wh m^^^Jh)

Date and Hour
(Mean Local Time.)



(298)

DIP (0)

Obseryations of the Seto Sea Party, 1896.

Date and Hour
(Mean Local Time.)



(299)

DIP [e]

Observatious oi the Seto Hea Party, 1890.

Date and Hour
(Mean Local Time.)



(3üü)
DIP (0)

Observations of the Seto Sea Party, 1S96.

Date and Hour
(Mean Local Time.)



Contimied
(301)

Date and Hour



'302)

DIP (0)

Observations of the Seto Sea Party, 189(;

Date and Hour
(Mean Local Time.)



DIP (0)

Observations of the Seto Sea Party, 1896.

(303)

Date and Hour
(Mean Local Time.)



(304)
Continued

Date and Honr
(Mean Local Time)



Continued
(305)

Date and Hour
(Mean Local Time)



(8on)

280. WAKAMIYA.
Kitamura, Wakamiya (M^H-k-f^'Ê)

DECLINATION (5)

Observations of the Seto Sea Party, 1890.

Date and Hour



281 YAHATAHAMA
DIP (9)

' ibserYations of the 8e<o Se.i Party, IH'JG.

(307)

Date and Honr
(Mean Local Time.)



(808)
HORIZONTAL INTENSITY (H)

Observations of the Seto Sea Party, 1896.

Date and Hour
(Mean Local Time.)



(309)

DIP (ö)

QLservatiuns of the Seto Sea Party, 1896.

Date and Hour
j

(Mean Local Time.)
|

1



(310)

284. OITA.



285. MATUYAMA.
Dögomura, Motida (it^â-N'^^ffl)

DECLINATI0X(8)
Observations of the Seto Sea Party, 189ß.

(311)

Date and Hour
(Mean Local Time.

Sei3t. 19«! 17'^ 58™
19 26

o^th

20



(812)

Matuyama Syuttyö (fö lU Uî

Observations oï the Seto Sea Party, ]S1)(1.

Date and Hour
(Mean Local Time.)



(313)

KUMA.287.
Race Course

DECLINATION (5)

Observations of the Seto Sea Furty, 189G.

Date and Hour



(314)
Continued

Date and Hour
(Mean Local Time.)



(315)

ContinTied

Date and Honr



(316)

290. MARUGAME.
Middle School (Hmfim^m^)

DECLINATION (5)

Observations of the Seto Sea Party, 1896.

Date and Horn*



(317)

291. TAKAMATU.
Old Castle m m ^)

DECLINATION (S)

Observations of the Se to Sea Party, 189;

Date and Hour
(Mean Local Time.)



(318)

292. TONOSYÖ.
DECLINATION (S)

Observations of the Seto Sea Party, 189B

Date and Hour
(Mean Local Time.)



Tonosyö Syuttyö (± ^ J± \i\ m
Observations of tLe Seto Seu Party, 18'Jo.

Saiközi m ^ #)

(319)

Date and Hour j,

(Mean Local Time.)



(320)
HORIZONTAL INTENSITY {H

)

Observations of the South West Party, 18'J6.

Date and Hour
(Mean Local Time.)



(321)

DIP (0)

Observations of the South West Party, IB'jr

Date and Hour
(Mean Local Time.)



(322)

r>ip (0)

miservntions of the South West Party, 18',>0

Date and Honr
(Mean Local Time.)



(323)

DIP (6)

Observations uf the South West Parlv, 1896.

Date and Hour
(Mean Local Time.)



(324:
jm' (6)

OLbervutioiis of the i-jouth West Party, 1896.

Date and Hour
(Mean Local Time.)



(325)

DIP (6)

Observations of the 8oi;th West Party, 1896.

Date and Hour Needle

(Mean Local Time.) li
No.

1!



(326)

DIP ($)

Observations of the Soiith West Party, 1896

Date and Hour
(Mean Local Time.)



(327)

DIP (9)

Observations of the South 'West Party, 189ß.

Date and Hour
(ilean Local Time.)



(328)

302. YOKOGAWA.

DECLINATION (5)

Observations of the Foiitb "Wpst Partv, isDi;.

Date



(329)

303. HITOYOSI.
Nakagawara {A^^mJM^M^SiW

DECLINATION (S)

Observations of the South West Party, 1896.

Date and Hour
(Mean Local Time.)



(330)

304. YUNOMAE.

DECLINATION (8)

Observations of the SoiUli "West Party, 189Ö.

Date and Hour



305. YATUSIRO.
Common School (/J> ^ ;fj^)

DECLINATION (S)

Observations of the South West Party, 1890.

(331)

Date and Hour



(332)

306. MINAMATA.
DECLINATION (S)

Observations of the South AVast Tarty, 1896.

Date antl Hour
(Mean Local Time.)



(333)

307. SIMABARA.
Old Castle (i^ i^ « i^)

DECLINATION (5)

Observations of the South West Party, 1896.

Date and Hour



(334)

308. NAGASAKI.
Sakura no Baba (Ü / .1 ^)

DECLINATION (5)

Observations of the South West Party, 1896.

Date and Hour



309. SASEBO.
(335)

DECLINATION (S)

Obsei-vations of tho Sonth West Party, 189G.

Date and Hour



(336)

310. MATIYAMAGUTI.
Conmon School (^ S ^b ^- ^^)

DECLINATION (S)

Observations of the South AVest Party, 189<;

Date and Hour
(Mean Local Time.)



(337)

311. KUMAMOTO.
Fifth High School im^Wi^mW

DECLINATION (5)

Observations of the Sonth West Party, ISOß.

Date and Honr



(338)

312. MIYADI.
High Common School mM^1^'W0A-^^W:

DECLINATION (5)

Observations of the South West Partv, 189G.

m

Date and Hour



313, MAMIBARA.
Near Court of Justice (it'^'j^jfllu ^^"=1^)

DECLINATION (5)

Observations of the South West Party, 1S96.

(339)

Date and Hour
(Mean Local Time.)



(340)

314. YANAGAWA.
Middle School, Densyükwan imnmf^^^i^'^^tMmm]

DECLINATION (5)

OLservatioDs of the South West Party, 1896.

Date and Honr



(341)

315. HUKUOKA.
Play Ground, Syûyùkwan (fi^ Wi tß ?M ÜJ iM)

DECLINATION (S)

Observations of the Soiatli West Party, 189(J.

Date îind Hour



(342)

Hukuoka Syuttyö (m W Hi ^)
(Jbserviitions of Ibe South West Purty, 189 ^î.

Station, 1887. {^AJïAi- -hi]-^mmih>

Date and Four ,

(Mean Local Time.)
|



HORIZONTAL INTENSITY (7/)

Observations of the South West Party, 1896.

(R43)

Date and Hour



(344)

HORIZONTAL INTENSITY (H)

ObservatioDS of Ihe South West Party, 1896.

Date and Hour
(Mean Local Time.)



HORIZONTAL INTENSITY (H)
Observations of the South West Party, 1896.

(845)

Date and Hour
(Mean Local Time.)



<316;

HORIZONTAL INTEXSITT '/7i

Observations of the South West Party, 1896.

Date and Hour
(Mean Local Time.)



DIP (9)

ObeerTations of the South West Party, 1896.

= 47* 47«
Reduction to 1895.0= 6.3b

,, „ 6ea level = 0.00

(047)

Date and Hour
(Mean Local Time.)





Jour. Sc Coll. Vol. XIV. PI. I.

OàserTâfions of 1893 (East Party)

ß a 10 12 li J6 18 20 22 2t





Jour Sc. Coll. Vol XIV. PI. II.

ObservcLÛoiis of 1893 (East Parùr)





2

Jour. Sc. CoII. Vol. XIV. PI. III.

Observcitions of 1893 fEast Faaiy)

s * 10 12 14 16 13 20 22





Jour. Sc. Coll. Vol. XIV. PI IV.

Ohservatfons of 1S93 (East Party)





Jour. Sc. Coll. Vol. XIV. PI V

Observations of 1893 (EaM Partyl

10 12 li 16 W 20 22 21,





Jour Sc Co//. Vo/ X/V. P/. V/.

Observations of 1893 (East Fa.rty)

8 10 12 14 le 18 20 22 3i





Jour. Sc.Coll. Vo/. XIV. PI. VII

Observations of 1893 (Eâst Farfy)

£ £ 10 12 u je je 20 22 24

^s 30

^ s m 12 li le 18 20 22 2i





Jour. Sc.Coll. Vol. XIV. PI VIII.

Observations of 1893 (Ea.st Fa?'t\^)

8 10 12 J4 16 18 20 22 2i

i" 26'

2sr

42'

3" 4Ï

iO'

23

4.0 22'

34

40 33'

37f

18

16'





Jour. Sc. Coll. Vol. XIV. PI. IX.

Ohsorvatians of 1893 (West Parl^}





Jour. Sc. Coll. Vol XIV. PI. Y.

Ohsei^^tions of 1893 (West Paiiv)

20 12 li 16 18 20 32 2S





Jour. Sc. Coll. Vol. XI y PI XI.

Observations of 1893 (Wc^st Pca-t\n

10 12 li IS 18 20 22 2i





Jour. Sc. Coll Vol. XIV. PI XII.

OhservsLUons of 1893 (West Parfy)

3 JO 12 2i le 18 20 22 2i





Jour. Sc. Coll. Vol XIV. PI. XIII.

Ohservautians of 1893 (West Party)

10 IS 2i le IS 20 22 S4

3i

4" 33

32'

33

i°32

31

37

i''3e-

35

57

Si

se

5i

iff





Jour. Sc. Coll. Vol. XIV. PI XIV.

Obsorvations of 1893 (West Parly)

O 2 * e a 10 12 li le IS 20 22 2i





Jour. Sc.Coll. Vol. XIV. PI XV

Observations of 1893 (West Fm-tv)

c





Jour. Sc. ColI. Vol. XIV. PI XVI

Observaüans of 1893 CWest Party)

10 12 li 16 18 20 22 Zt

6

5" 5

56

4" 55'

9

S" 8'

5" 6





Jour. Sc. Coll. Vol. XIV. PI. XVII

Observations of 1894 fJVorth Farfy-J

c





Jour Sc Col Vol X/W II XVIII

Observations of 1894 (North Party)





Jour. Sc. Coll. Vol. XIV. PI. XIX.

Ohservations of 1894 (North Fartvl





Jour. Sc. Co//. Vo/ X/V. P/ XX.

Observations of 1894 (North Tkrty)

s JO 13 li 16 IS 20 22 2i

e a'

27

25'

12'

25

e'>2i

23'

2S'

6" 28'

2T

5'

7" 4

3'





Jour. Sc. CoII. Vol. XiV. PL XXI.

Observations of 1894^ (North Party)

2





Jour. Sc. Coll. Vol XIV PI XXII

Observerions of 1894^ (North Partir)





Jour. Sc. ColI. Vol. XIV PI XXIII.

ObservaäJons of 1694(South fbrtr)

8 JO li i+ 16 X8 ZO 22 2^





Jour. Sc. ColI. Vol. /I y. PI XXIV

Observations of J894 (South Party)

6





Jour. Sc. Coll. Vol. yjV. PI XXV.

Observations of 1894 (South Party)





Jour Sc. ColI. Vol. XIV. PI. XXW

Obse Ohservaù'ons of Jéf94 (South Party)





Jour. Sc. Coll. Vol XIV. PI XXVII

OhservRtions of Iß94 {South Ikrty)

c





Jour. Sc. Coll. Vol. XIV. PI. XXVIII.

Observations of 1894(SoutIi Rré^)

(J





Jour. Sc. Coll. Vol. XIV. PI XXIX.

Obsei^nà'ons of 1895 (North Parbr)

10 n J4 16 18 20 22 24





Jour. Sc. Co//. Vol X/K P/. XXX.

Observations of 1895 (NorOiFar^J

a 10 li It le IS so 2i a





Jour. Sc. Coll. Vol. XIV. PI. XYXI.

OhsorvaÜcaiS of 1895 (JVorÜi Party)





Jour. Sc. Coll Vol XIV. PI X/XII

Ohsor\'aiions of IBBoiXorthPai^fyn

o





Jour. Sc. Coll Vol XIV. PI XXXIII.

Observations of 1895(Noit/iPai'tTj

a 10 IS Ji le 16 20 22 2',

= -=-= 15 O'





Jour. Sc. Coll. Vol XIV. PI XXXIV.

Observations of ISOSCNorthPaiiyj

10 12 li le la 30 22 2&





Jour. So. Co//. Vo/. X/V. P/. XXXV.

Observations of 1895 (South Par/^J

e a 10 12 u le u so 23 zi





2 4-6

Jour. Sc. ColI. Vol. XIV. PI XXXVI

Ohser\^iions of 1895{Soutb Part}-)

8 10 12 M 16 18 20 22 2i





Jour. Sc. Coll. Voll XIV. PI XXXVII

Observations of 1895 ISoutkPartyj

10 12 74 16 18 20 22 2i





Jour. Sc. Coll. Vol. XIV. PI. XXXVIII

Obser Observations of 1895 (Souûi Party)

10 12 li IG IS 20 22





Jour. Sc.Coll. Vol. XIV. PI. XXXIX

Observations of 1895 (South Party)





Jour Sc. Coll. Vol. XIV. PI XL.

Observa^ù'onB of 1895 (South Paii\-j





Jour Sc. ColI. Vol. XIV. PI. XLI.

OhseiVâbtioim of J896 (Eïiiiï PaJi^-)





Jour. Sc. Co//. Vg/ X/V P/.XL//.

Ohser^^tlOJlS of ld96(J(mM I'mix)

8 10 n J« 16 18 20 22 24





Jour. Sc. Coll. Vol. XIV. PI. XL III.

ObservaMons of 1896{EmkiPaTür)

g' J^O Ji2 1^ 16 18 20 22 24.





Jour. Sc Coll. Vol. XIV. PI. XLIV.

Observations of 1896HGnkïParer)

8 10 12 If 16 18 20 22 24^





Jour. Sc. ColI. Vol. XIV. PI. XLV

ObserVâtl'oilS of 1896 {Jiînki Thi-ty)





Jour. Sc. Coll. Vol XIV. PI XLVI

Observations of 1896 (Seto Sea Paiixr)

8 XO 12 J4 16 18 20 22 24





Jour. Sc. Co//. Vo/. X/V. P/. XLV//.

ObserV'âtions of 1696 ( Seto Sea. PartrJ

££ i^ If Je 13 ^o 2s S4





Jour. Sc.Coll. Vo/.X/V PI. XLVIII.

Observations of 1896 (Seto Sen Partv)





Jour. Sc. ColI. Vol. XIV. PI. XLIX.

Ohsej^^ations of 1896 (Seto SeauPartv)





Jour Sc. Co/I. Vol. XIV. PI. L.

Obsorvâù'ons of 1896 (Seto Sea Paji^')





Jour. Sc. Co//. Vo/. X/V. P/ L/.

Observations of 1896(Seto Sea Parly)

a 10 12 lu 16 IS 20 22 24





Jour. Sc. Co/I. Vol. XIV. PI. ill.

Obsci'i-aù'uns of 1896 (Seto SeaPârfy-j

8 JO 12 /4 Ifi 18 20 22 2





Jour. Sc. Coll. Vol. XIV. PI. Uli.

Ohserväitioiis of 1896 (Seto Sea Paiiy)





Jour. Sc. Co/I. Vol. XIV. PI LIV

Observations of 189ß(South West Pm-t\)

8 10 14^ 16 18 20 22 24-

23

i" 22'

30

4-0 29'

28'

4" O'

59'

59'

3" 56

of

40

J° 39

38'





Jour. Sc. Coll. Vol XIV. PI. LV.

Observations of 1896 (South WestPart^)

JO 12 ££ JC 18 20 22 24

* 10 12 li le J8 20 2S 24





Jour. Sc. Coll. Vol. XIV. PI. LVI.

ObsermÉions of1896 (Souti Wesélkrâr)

s 10 IS li je IS so 22 2i





Jour Sc. Coli Vol. XIV. PI. LVIf.

Observations of 1896(Souûi West Raiy)





Jour Sc. Coll Vol. XIV PI LVIII

ObSŒVRtionS of 1896 (South WestFei-ty)

8 so Ji- .W 18





Jour. Sc. Coll. Vol. XIII. PI LIX.

Observations of 1896 (South Wed Parijr)

6 8 10 12 14 16 18 20 22 2.





yà. I. Tokyo.
iseT, laos, and Jbllatving years.

^'0.2 ITciIiôxi.
Juiy ^ - 7, teao

.Jun^ 33 - :»6,IOff5

Ah. 3 Strrii/uiJii

.

Juhj a -9,ja&3

Xo.lO Kuhiluil.w J\ 0. // VedfL

.

•July 23-zf,.jao3

Schodh

^^^^^^^ij

m^mmmmm^'''''''''^^'''''''

\0.i2 Kamisutyti

.





Ko. 13 Mohunolo
'July :i7-30, Ißorj

Ko.J^ Oinati.

July 30-Aug. 1,1893

Ko. 15 lîiwuniŒ.

^uy.l - 3, 1893

Ko. 16 lioigawa..

Auff.2-3, fc. Oct.a- 9,1893

Japarv Sßo/

Ko.n Takatoj.

Aug. i - 6/ 1893

\^^§^^^^
ff

Ko. 18 Sekiyama .

Axig. 7 - e, 1893

wiim^'

Rail Road

Kb. 19 Kagano
Aug. 8-10, 1893

Ko. 20 JiycutvcL.

Aug. 11 - !':, 1893

Ko. 21 Tolutnvccti.

Aug. 13 - IS, 1893

v^':<>'-> -^ ^i^^>; r->^^-;-^>

O

—

>BleajcJiing -gmuiid

M0m»mmmni'//^^^_

Kb. 22 Kagaolza.

Aug. IS -IB, ajidAug.L'6-2r,i893

Kb. 23 JuisiwavaJd'.

Aug. IB - 21, 1893

Ko. 24 Teradomarv.

Aug. 22, 1893





Jour. Sc. Col!. Vol. XIII. PI. LXII.

jdlUJ, 23 - 25,1393

Afo.26 Karno 3V>. 'J 7 Sihatfi

^^ig. 29 - .30, 1893

^llp

*
* *

I

* *
i*

^ School

o > fe^^^.





No. 37 j^imaia.
Sept. to - 20, 1393

./tine 23 - July 1. 109S

Jour. Sc. Coll. Vol. XIII. PI. L XIII.

Hit. 38 Kunidgai. No. 39 Ociawai^a.

Sept. 21 - 22. 1B»3 Sept 26 - 23, 1893

A





Jour. Sc. Coll. Vol. XIII.PI. LXIV.

jVi». 52 JUia-ayama.

July y.î. and. Oct.l9- 20, t89S

Na 62 Omiya.

Jidy Jja-20, and Oct. la, 189a

.ÂrasinQmatii.
O %//;(||H#

July Z1-J2 and Oct. 26-27, 1893

^yb. 6^ SùruxiL .

July 22-23 and, Oct 16-n leaa

JVo. 65 2fisùioto .

Jidy 26-21, and Octja-i*,ia93

^Vo. 66 OhaxaJù.
July 2e -29, and Oct.3-i,Oct. is, 1393

JVb. 67 Kowa.
July S9-30, and. Sept. 27-29, 1893

J/b. 70 Maegasu.
.Aug 3-«, and Sept.ii-iS.l8a3

luL,^aJiayaina

jwar ßi^ hrancJung

-^point qfïkadagawa

J!fo. 68 Jfiananiy.

July 31 -Aug.l, andOct2-3,ia93

Tfo. 69 XcLgoya.
^uy.i-a, and Sept.m,iB93

Oct.e-7, 1896^ \:

yo. 71 17,1ikaiti.

^âug. s, and Sept. J9-20, 1093

3«. 72 Kâmeyama.
Aug. 6-7, and Sept 20-32 1893

Sept, s- 6. 1096





Jour. Sc. Coll. Vol. XIII. PI. LXV.

J,-^. 7.3 Tu.

Aug. r-o, and Sepl.22-33, 1393

JVo läf Kcuiiu/irsifD .

Aug. 3-a, and Sq}t.23-j'r, iuris

Jo. 7.jroba.
Aug. r> -2o, lutd Sept. 2S -20, isaa





Jour. Sc. Coll. Vol. XIII. PI. LXV/.

JVb. ß5 Gero.

Sept. 1-2, 1B93

^No. 86 Hatiman.
Sept. if, 1093

^o. 87 Nagamine.
Sept. 8, 1893

No. 88 NfifjaJiama.

Sept. ä - lo irini

Nb. 89 TuTiiga.

Sept It, 1093

No. 90 Takelizt.

Sept 12 -13^1893

JSajtu-iH

JVb. 91 Ono.
Sept.lt -15,ja93

No. 92 Sioyw.

Sept.16 -11, 1893

No. 93 lumazawa.
Sept. W -19, 189.3

No. 9^ Naaiaa.
Sept ao - 22 1393

No. 95 Waziitm.

Sept ^* - 2S, 189

J

No. 96 Toyamfi.
Sept. 38 - 29, 1893





Jour. Sc. Coll. Vol. XIII. PI.LXVII.

JVb. 97 JUôiitnu.

Oct. 1-3, I093

Xo. 9ß MikkaJH.
Oct. 5-6. 1093





Jour. Sc. Coll. Vol. Xlll. PI. LXVIll.

m>. 99 AbvLta

July 1-2/ 189*^

Nb. lOO Osyamanbe
July 4 -7. 139*

JSTo. loi Sutbu

July a - a, J89f^

mimM^^

3t>. 102 Ttrecfiai

July. 11 - 12, 189«

JSTo. J03 Johetu
July 13 - li, 189i

JVo. 104i MimcLma
July 15 - Ifi , 1894

\

1





Jour. Sc. Coll. Vol. XII1.PI.LXIX.

^ug. i — 2 , 139*
Jfb. 112 Ohotiika.wcL Jfb. 113 Pofrokanvuikotan

.^iiig. e — 7, laof

nnn!

J\y>. m JiliLsihe

Ajtg. 20 - 22, /09f

jVb. 115 Sirasitorum'i

Axig. 33 -Si, IBOi

^No. 116 Hiïrerv

^ug. 25 - 3e, jeaf

Nn. 117 Ttsio

Ajtg. 29 - 3o laof

^o. 119 Oluuiunatoiiutiuii

Sept. S -e, 189f

JVo. 12O ^Nayoropt
Sept, a - 9, 139f

No. 121 2^uppa.-Tna.mot
Sept. 13-12, JB9t

M». 123 WîJdianaL
Sept, is -17, ie9t

Xo.l2é Sôya
Septn - 18, ia9i





Jour. Sc. Coll. Vol. XIII. PI. LU.

Jfb. 125 Sajnthiiiu

S^t 20 - 31, 10!>*-

JTo. J26 Esash
Sept, 22 ~:i3, J89i

Jfo. 128 Manbetu
Sepi. 27 - 2a, 1891

Na. 132 Ahasrri

Oct. 1 - s, ifiai^

No. l^iO Noganii
Sfpf. :io-Ort.l. W9i

To Kamikawa

Eliifltn X'Jia

.|lllto,,.ù\ll!l///!z,-,„ï'A\ I

i. IJ '<

Ni. 133 Synrr

Oct 7 -'S, JßOt

Sokkôsyo i;

-





Jf^o. Ï36 JTaltodate^

July 2 -i, 1839

Nb. 137 Jifoi-i

July e-7, lB9i

Jour. Sc. Coll. Vol. XIII. PI.LXXI.

.\o. I3ff Seiantc

July J2- 13, lS9f

Wo. 139 Ehéô.
July IS -IT, ia9*

Beisaiu

Wo. JéO Esasi.

July IB - 20, tea*

ûAû fi

Äv

Nio. f4'l SiuJtiiyama.

.

July 21-22, lB9i

Ko. Ï4L' Sii-iuti.

July 23 - 25, y«S4

Xo. 14'3 Tirihehi

.

.hlly 29 - 30, JS9i

No. 14'4' Tomakomai.
July 31 -Aug. 1, teat

H

No. léS Sarupt.
Aug. i- s, last

No. lérff Osyntinai.

Aug. e - 7 , JB9i

Nit. 14'! Nohuka.
Aug. 12 -13 , ISOi





Jib. iéiS Vrahawai.

.Aug. Ji - IS, 139*

Jfô. /#5 Syoyoy.

Aug. ±9 - 21, i09*

Jour. Sc. Coll. Vol. XIII.Pl.LXyil.

JVb. JSO ifoyoro

.

Aug. 2*- 2S, leatf

No. 151 Tyûruù.
Aug. 27-ÎB, lB9t

No. 152 2£emuro.
Aug. so - 31, iB9i

No. 153 Otusoi.
Sept. 3 - <r, ISOi

No. IBl" SyoTTisani.

Sept. 7 - e, ie9i

No. 155 Asyoro

.

Sept. 11-13, 189i^

No. 156 Otu.
Sept. la -13, lB9i

No. 157 SirttnuhcL .

Sepri. 31-23, 109f

No. 156 Sibeh/a.

Sept. 2* - 2S, ia9i

No. 159 AiusanupTU'i

.

Sept. se -27, 169

1

/^ 111 \
-Mf' yäsiifids

Ojjtce





Jour. Sc. Coll. Vol. XIII.PI.LXXIII.

JVb. ÏÔO SinryiÀj.

Sept 3o - Oct. 1. laot

No. 16i -Xentuno.

Oct 6-7, J8»*





Jour. Sc. Coll. Vol. yill. PI.LXXIV.

iro.î62 SenAcd
Jiaw 29 - 30, and Oct. 25 - 3a. lB9i-

Jjjcn^ Z6-2e, cauL Sept.9-lo, 1895

JVo. 163 Kogoto.

June, 29 - 30, 1893

A'b . J6é Gamon fWäkaijancLgt)

July 2-3, and Sept. a , 1895

^ *

m/F ' '"M

rz/

JVo. 165 J^Rdt^icsa-woj

July i -S, 1395

INb. 166 Hantunahi
July 6-tf J39S

Jfo. 167 MbrrohcL

.Iithi 7-a. and, Séfft.7,189S

^o. 16ß Nakayama.'

July 9 ~lo , 1895

No. 169 Hatinahe

Jtûy 11-13, and Sept. 6, J89S

No. no Scurveuraj

July 12 -13, 1995

Jtonomi-isC

Dazboy

No. 171 Ono
July li-t5, 189a

No. 172 Ku^v
JuJy lS-17, 1895

No. né AnenM-wtv

July J9 - ZO, 1895

Ikfôkiûzi-TiajtraA

(j4îajNiid,a j.

^akagciwara





Jour. Sc. Coll. Vol. yill PI.LXXV.

Nb. 176 Jfiyaho
July 22 - 23, 1B-9S

SuëliwarcL-XÏLWara/

MudiwarcL- nturoj

,.-..,u\ulliûl,...AÀ\\yiL<^>>...

No.m Oguni
July 2*, 189S

2fo. 178 Töno
July 25 - 37, 1B95

Eiatho Zinsya/

StraiwtL-mura. ^^^

-rh

Jfb. 179 Kamatsi
July 2a - 29, 1B9S

Jfi?. 180 Kesenmurva
July SI -Aug.t, iB9s

Mhfonutii-goM-arev

*«#*"" X,.,

i*"%iil8.4^,^iaiSi^#

7fb. 181 Tsinaynakù

AujÇ. e - 7 , 1B9S

:^ureb^

•î

2fo. 182 Tkusazawa.

Aug. a, legs

I ii# ^ û ^ w

-^-'-'•^.t)^-^X,„«m*' '%„;;;;' '^.«11«*

JVb. 183 Siirvoinruzi

Aug. lo - 11, 1B95

Ifo. 18Jf yôkota

Au^. 1Ä - 12, 1395

Batiman- nvura.

^'S^^

=s:=

» « »» a- «

JVh. 185 KoMidate
Au^. 13 -^*, 189S

Ko. 187 Mtila.

Aug. li -JjG, 1B95

No. 188 Honzyô
Aug. iH-n, ia9s

Daisenzi yanva.





Jour. Sc. Coll. Vol. XIII. PI. LXXVI.

2/0. 189 Nosiro.

Aug. JS -19, JB9S

mt 19O Ödtde.

Aiig. 20-21. 1B9S

yio. 191 JHrosalzi/.

^icg. 22 -S3, 189S

L





Jour. Sc. Coll. Vol. XIII. PI. LUV II

No. 198 SuhaycL.
June SB -23, JIB9S

* : ?

^n

'~L_' i»^

JSro.199 Sakurou.

July 2-3, JLB9S

Jtenbai

; Syüsev-gakhö

jVo. 200 Sawara

.

July i^-6, laas





Jour. Sc. Coll. Vol. XIII. PI. L XXV III.

Ni. 210 'SoTve-^awa,.

Aiig. 2-3, jaos
2fo. 211 Yan^agatcL.

Aug. * -e, leas
2fô. 212 Smtyô .

uàu^. 1-9, JB9S

1

ö ^

iPTi

^'h. 213 SaJzaÙL.

Aug. JO -11, je9.5

JTo. 2Jé Aùuni.
Aug. 11-J2, 1B9S

2fo. 215 Mia-akami/.
AlLg IS -J3, jia9S

5:"





Jour. Sc. Coll. Vol. XIII. PI. LXXIX.

Xo. 2JJ mt:kô.

yiufl. P« - 39, tfl9S

Jfrjff / ICaiim^finiti

3o. 222 Sukagawa/.
u4ug. 30, tB9&

Fr=3jr

nzi

2fo. 223 Xîsùitisicno .

^ug. 31 - Septi, jass

No. 224- Utunonaya..
Sept. 1-3, jeo&

K'"-i "«.>- f^'L'i fi-

ft ,

1«.

\

JVb. 225 Khgtv.
Sept. a-'t, 1B9&

<><>

<> ^

iJlfîTiir

== ybrùnasdko

^/'»lilllllinilllMiiiiiiiiimpiiiiiiiiii|iiiiiliiiiiiiii;iiiüjji
'''/iMniiiifiniiiiiMiiiitiriililllfc/iffliiHililllmilmiiimiiimirt





Jour. Sc. Coll. Vol. XIII. Pi LUX.

.Nb. 226 .Settimam
Jime. 30 -July s, uaaç

JTo. 227 £yàfa
July 3 - t, IS06

JVo. 228 Sasayccma,
July 7 - Sj 1396

•

I
• Syôgahkô

Ko. 229 MtycUu.

Jiily 10 - ïl, J8O6

Syôgakkô

ITndiob'cL'

m». 230 Obama
Jitly 12 - 13, 189e

Wo 88 WagaJianva/
July 15 -le, leoe

-.To. 23Ï SaJzaiy

July It - ta, 18916

|i'iiiiiiiiiimiii!"iiinimimimiiiii|iii|iiiiwiii|iii|ni|inii|iiiiiiiiiii,^

Ohania.- Sityô

m>. 232 Ikuno
July 20 - 21, lB9e

Wo. 233 ToyoohcL
July 23 - 2t , 1896

o ^

Toyooka Zin-xyô

i^j^ Tyûyakhô

£A ^^
à?^

D

2f6 234- Tottori
July 25 - ZO, 1096

Ce O O L

FT^/'^

Tottori- Ziuxyô -SOumgakkô

'Wo. 235 Btisizu,

July 27, 1896

Old
CastU

Wo. 236 Tuyanta.
July 29 - 30, laoe

Tuyania.. ^ .Tifûg>

IL





Jour. Sc. Coll. Vol. XIII.PI.LXXXI.

2^. 237 Ohayajna,'

uluff. 1 - 3 , J896
JVb. 238 Ahô
.AiLg. 3 -*, lasfi

3î>. 239 Miosi
Aug. 4 - s, 1896

/

/
/

/

/

/





Jour. öc. LOH. voi. xm. h'i. laaaii.

2io. 250 Nojgastnux-

Jug. 29 - 3J., 1896

3'o. 251 Uatusaka,
Sept. 2-3, J096-





Ko. 261 Jtau
Jubf 21 —2S, 1896

m?. 262 ifhjosi

July se - 2T, 1896

Jour. Se. Coll. Vol. XIII. PI.LXXXIII.

m>. 263 Ai
July 28 ~29, laoe

Ai- I rSiiuqaJik

'""W'i/iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniimv îti«immn\mm«miw«miwwiwww"'

iV^. 26f Irnaiti

JiJy 31-Aug. 1, lotte

iVo. 265 Maùjye
Aug. 1—3, 1896

JVb. 266 Kitrosaho/

Aug. i - s, 189e

No. 268 HuJatyainu

.Aug 8 -JO, lese

2ü. 270 TaJiahasi

.Aug. U -12, 1896

2fo. 271 Tokiisima
Aug. 1* - 15, 1896

AJjoke -mura,
Satisulzfv

Aî>. 272 n'ahimati^

Aug. 11 — 20, 1896

T\B<à.^ô

m

vë

m». 273 Osato
Aug. SI — 22, 1896

'Hb. 271< Nawarù
Aug. 2f - 25 , 189«





Jour. Sc. Coll. Vol. XIII. PI. LXXXIV.

Ao 275 JCôH.

AlUj. 26 - S7j iBse

Sit. 276 Ototi

^iLg. 23 — 29, J.ese

Xo. 277 Susaki
.Aug. 31-Scpl. 1, 1896

Sept. 3 — f , IB96

Ko. 279 Vwaxima.
Sept. e -B, iS9e

JÇhJiaszt

TVb. 280 Wakamiytt
Sept. 9 —lO, 1896

No. 2ß2 Saganoseki
Sept 12 -li^, lBt6

No. 283 Sat'JU.

Sept. XS -J.7, 1396

Ao. 2ffJ- Oiiu

Sept. n - 18, W9S

No. 285 MatuyaTn.fL

Sept. 13 - 21 • 1896

Nb. 286 Kuzu
Sept. 21 - 23, 1896

No. 287 IvUTthU

Sept. Z*, 1396





Jour. Sc. Coll. Vol. XIII. PI. LXUY.

2f6 28a IniaittriL

üepi- 2S ~ 37 JS9e
Jfb. 289 Kawanoe
Sept. 2a —29, 1O06

2lb. 290 JUarugame
Sept. 29 — 30, J.S9e

No. 291 TaJuunauc
Oct. s - s, jiase

Wo. 292 Tanoftyô

Oct 3 - i , 1696

No. 293 ZaikÔTi
July 7 - s, 1396

No. 29€ NahMmatt
July Js -13, Iß9e

No. 294'. JtiiyajzaJzù

July. 9 —xo, J.a96

m

'^^
Play graundL

No. 297 Koytuivcb

July If -15. la96

No. 295 JifiyaJtarutxyö

July, lo —H, Ja9a

No 298 KcugosimjO'

July Ji6 —17, 1896

=m.

flay ffrounoL

W/IK'





Jour. Sc. Coll. Vol. XIII. PI. LXXXYI.

JTo. 299 Kikù
Juiy la - m, J39e

'Nb. 300 IMakicraiuikL

July. 30 — 2X, jiaoa

INo. 3Ol Kasedio,

July 3s . jaae

^Nb. 302 iîokogoM'CL

July 34 - SS, ja96

2fo. 303 Sitoyosi

Jitly 26 - S7, ia9s

Nb. 304- Vxncmiae.

July 27 - sa, laoe

r'^T. '

t'
'"/?* '%





Jour. Sc. Coll. Vol. XIn. PI. LXXXV/I.

INb. 311 Exanamoto
jlug. lo — U, 189e

No. 312 Mry€iäi'

.Aug. 13 ~n, leae

Jth. 313 Mamibara/
Jtug. is -le, 1096





MAP 1.

80G0NIC LINES (Ö)



ISOGONIC LINES

Oheerred Values o( DeoUnaüoni leduoBd to 1896.0

yfmiitr* 'yf A
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MAP 1. lour. Sc. Coll. Vol. XIV. PI. LXXXVIII.

Red Figurt

Blue Figw

ISOGONIC LINES (o) FOR 1895,0

^cd/rom Observations at Hil Stations by the Method oj Least Squares.

DISTURBANCES OF DECLINATION

Minutes of Arc.

s indkate that the Westerly Decimation is Oreater than the Calculated Value

3'.146-0M379(;- 1387+ 0'.2894((p-377

- 0-.0001803<r:i387'-0'.0000657(A- 1387(9=-377-0'.0000209cf=37ï'

Secular Variation per A7mum

»= [l.'08-0'.00027(,l-1387+0'.0048 (y-377-0'. 00000027(Xrî3f)-'](r-1895,Û)





MAP 2.

80CLINIC LINES (6)





MAP 2. Jour. Sc. Coll. Vol. XIV. PI. LXXXIX.

ISOCLINIC LINES (0) FOR 1895.0

ll,,h„;,l (fm O^rmiûnns lit Jll Slatinm bi/ Hit M:tlml nf Lnist S./iiiir^.

and

DISTURBANCES OF DIP

Minutes of Arc.

Bed Figures indicale that the Dip is Greater than the Cuhiihil'd I'lilur.

Blue Figures „ „ » ». i.
^e-is „ „ .. ..

»™,=50- r,n-.0I-0'.]263(-!-1387 + 1.'137n(y-377

-> r





MAP 3.

UNES OF EQUAL HORIZONTAL INTENSITY (H)



LINES OF EQUAL HQHIZÜNl AL

LINES OF EQUAL HORIZONTAL INTENSITY

Ul;»nvo(l Values of HoiidOulol IntoUBities lojuieil to 1895.0

.STUR6ANCES OF HU



MAP 3. Jour. So, Coll. Vol. XIV. PI. XC.

LINES OF EQUAL HORIZONTAL INTENSITY (H) FOR 1895,0

Ihducnl from Oburvatitms at -Jil Stations by the Method of Least Squares

DISTURBANCES OF HORIZONTAL INTENSITY,

) ur 0.1)0001 C. a. S. Units.

Bed Fujjires mdieate that the Uofizontal Intensity is Greater than the Caleulated Value.

Blue Figures „ „ „ „ .. „ Less

H„„.=29401.38-1.2494W-1387-6.0409(j!-37-y

+ n.n009713(A-138-y'-0.000366C(,l-138-y(iJ-a7')' -0.001203% -3 )

,-^^'

4

r Atemur """"^fif«!* "V"^ ^^

•.-^.,„





MAP 4.

LINES OF EQUAL TOTAL INTNE8ITY (I)





MAP 4. Jour. Se. Coll. Vol. XIV. PI. KCl.

LINES OF EQUAL TOTAL INTENSITY 'Ji FOR 1895,0

DISTURBANCES OF TOTAL INTENSITY

r or 0.0000] C. G. s. Units.

Red Figuren indicate that the Total Intensity is Greater than the Calailatfa Wtltu.

ïihir Figures „ , „ „ Less „ „ „ „

N

O '

^iS^'^\ s)

\

c





MAP 5.

LINES OF EQUAL NORTH COMPONENT (X)





INIAP lour Sc. Call. Vol. XIV. PI. KU.

LINES OF EQUAL NORTH COMPONENT (X) FOR 1895,0

und

DISTURBANCES OF NORTH COMPONENT

; or O.OUOOl C. G. S. Units.

n,d Figures indietite lliiU the North Component is Greater than the Calelllateil Value,

blue Figures , ,. ., Less „ „ „ .r





MAP 6.

LINES OF EQUAL WEST COMPONENT (Y)





MAP (). Jour. Sc. Colt. Vol. XIV. PI. XCIII.





MAP 7.

LINES OF EQUAL VERTICAL COMPONENT (Z-)





MAP 7. Jour. Sc. Cell. Vol. XIV. PI. XCIV.

LINES QF EQUAL VERTICAL COMPONENT (Z) FOR 1895,0

DISTURBANCES OF VERTICAL COMPONENT

C or O.OOOUl C a. H. Units.

I'll} Fii/ims indicate that tlic Vei-tical Component /.f Grcati'r than the Calmtahd Value.

} ...





MAPS.

LINES OF EQUAL VERTICAL CURRENT





MAP 8. lour. So, Coll. Vol. XIV. PI. XCV.





MAP 9.

LINES OF EQUAL VERTICAL CURRENT IN AUSTRIA,

A »ipvres per Square Kilometre.

+ ZTpicitrd.

- Downward. Jour. Sc. Coll. Vol. XIV. PI. XCVt.





LINES

MAP 9 a.

OF EQUAL VERTICAL CURRENT IN GREAT BRITAIN,
in

Amperes per Square Kilometre.

-j- upward,

— Dotvnward.

Full Lines Deriyed from Quadractic Expresdoos for the Whole Country.

Dotted Lines Derived from Emperical Expressions for Different Districts,

Jour. Sc. Coll. Vol. XIV. PI. XCVI.œ





-MiAP lO.
^

Jour. So. Coll. Vol. XIV. PI. XCVII,

MAGNETIC DISTURBING FORCES.

J-A =0.mi C. G. S. Unit iir lOn' fc.Jf'"''
—'-

Black lines indicate the Directions ,inâ Maifiuludes of I he H,irl.:iii,tiil Coniponenta 0/ 'l-l ,,
,.- '''"^^"TP^' v

Disturbinfi Farces. ]o*4P^-" -", î**—.^-'*^

Blue Lines indicate the Magnitudes of Dmimward Compunents 'if Disturbing Forces. I T^' iC-i.^ »)'«*>- "'

'\

B«i Lin« indicate the Magnitudes of Uptcard Components of Disturbing Forces. \ -jii..^, ï'î'T j^ -" y|^'g.>-~-^°~''^
1

». I *iB.-

;>...-. ^ -^
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MAP 11. Jour. Sc. Coll. Vol. XI V, PI. XCVIII.
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