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The obsorvntions, of which a record is contained in this voluino, were made at Fort Rae, on

thf (freat Slave Lake. (liirln(; tlic 12 inontlis extoiidin}^ from Srjjtcmbcr 1, \^^2 to

Aii},'iist ."51. lv^;i.

Fort Itac formt'il une of the dories of eircumpolar positions, occupied in accoriiance with

the scheme projjosed by tlic hite hient. C Wt-yprecht, for concerted physical observations,

to be carried on for ul least a full year, at ditrerent stations situated arouml the Poles.

The units of mensure of the observations, the methods of reduction, the scales for ii^raphical

representation of the oirves. and the form of publication, were fixed by the International

Polar Cominitlre at their ineetiiijr at Vienna ii. April I'^^'l.

The expense of the Kxjwilition was defraye<l by (jjitints from tin- iJritish (iovernment, and

fpiiii the (iiivennni'iit of the Dominion of Canada.

Till' management of the nndfrtakiiiu' was vested in the Uoyal Society, and by the Society

was I'liirnstril to a Committee consistinij of the following Fellows:

—

The President
^

Till Treasurer >ex-otUcio

The Secretaries )

John Uae. M.D.

.\diniral Sir <J. H. Hiehards.

llobert 11. Scott.

The di.'oll^sl(I; of the mau'iittic nbservation.s lias been earrieil out by myself, with the

asuistance of Mi-, ti. M. Wliijiiili'. of Ki'w ()bsi>rvatory. Thf iiieteorolojrical discussions have

been cntiiely carried mit b\ Mr. H. Strachan and Mr. John A. Curtis of the Meteorological

OtViee.

(Signed) II. r. Daw.^o.v,

Maieh l^^^l. Captain. U.A.
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INTRODUCTIOX.

Fort Rao is one of the posts of tho Hudson's Bay Tompany. It is situated in

Lat. 62' 3s' 52" N.. and hong. 115" 43' 50" W. on a bay on tlie northern shuro of the Great

Slave Lake, and was selected for occupation as being the most northerly of tlio Company's

posts, from wliieh return would be possible, after tho termination of tho observations, before

the closing of the rivers. Had Fort Himpson been the station selected, the observers might

not iini)robiil)ly have Iieen com|)ellod ti) spend two winters at their post, as tho route for

return might not have been open till the summer of Iss4.

Fort Hae is the nearest of all the Company's stations to the Magnetic Pole, and it presents

another advantage of a very practical nature. Provisions at tho post are usually plentiful,

aiul this is by no nie;iii-- the case in all jiarts of the co\intry. To have talven a year's full

supplies fcjr tlie jiarly would have materially increaseil the cost and difficulty of transport.

It should hero In^ stated that it is mainly owing '.o the interest taken in the undertaking by

the Company's Directors in liOndon. and to the .'^o-operation cordially rendered by their

ollicers in Canada that the Kxpedition was al)le to carry its appointed task to completion.

The Hxpeilition aNo received material assistance, in the way of free transport of baiTLraire,

from till! folio .'ing railroad and stoandjoal companies:—Tlit> London ami North -western

Knilway, tho (irand Trunk Hailway, and the Allan Line of lloyal Mail Steamers.

It was not until the .'b-d of April 1n>2 thai, the sanction of the Government was definitely

obtameil. It was at once ileeiiled that the organization sliouM be military. Ca|)tain Henry P.

Dawson, of the Royal Artillery, was appointed to comnuind the party ; tlie ol)servirs wore

SiTJeant J. Knglish and Serjeant P. Cooksley, both of the Royal Horse Artillery, with

(iunner C. Wedeid)y. ot the iJoyal Aitillery, as artiticer.

From the time of departure of the Kxpedition until its return, the conduct and discijiline

of these men was all that could be desired. They took great interest in the observations, and

dill their best to carry them out with accuracy and punctuality. They were always contented

and eheerful, in spite of the ineviiablt' discomforts of their winter i|uartt'rs. and the

occasional hardships of the journey.

'I'ho following was the eipiijuneiit provided :

—

Instruments :

J mercurial barinneters, Krw pat-

tern (nnirine).

2 aneroid barometers.
|

2 cup-aiul.ili.il aneniometers (small

size).

1 rain gauge. I

10 mercurial thermometers.

7 sjiirit

2 ma.ximum

2 ,. (solar radiation) ther-

mometers.

4 minimuni thermomoters.

2 minimum (terrestrial radiation)

ihermometers.

2 liair hygrometers.

2 tubes for earth thennonieters.

1 zinc thermometer screen (Wild's

pattern).

1 unitilar magnetometer.

2 bitilar

2 declinometers.

1 Lloyd's balance magnetometer.

1 dip circle.



Till. INTRODUCTION.

Tn6truiiients

—

cotithucJ.

1 (i-inch transit'

theodolite

1 6-iiicli sextant and

artificial horizon

Lent by

Royal

Geographical

Society.1 prismatic compass

1 chronometer watch

-

1 spectrosciipe with camera, ('apt.

Abney's pattern.

2 cameras with dry platos, Ac.

Sundries :

—

Blank forms fur uhscrvations. tjil)les.

stationery. &c. :

1 chest carpi'iiter's tools.

.'•J copper lanterns.

4 windows with spare trlass.

Camp equipment

:

•2 tents.

1 waterproof sheet j

.. , , . r \^r man.
'.i blankets J

'

Axes, camp kettles, mosquito

nettiiifc.

Knives, forks. ]ilates. \c.

Each man received

:

2 suits plain clothes.

1 capot.

1 worsted belt.

1 pair mitts.

1 rug.

1 fur cap.

1 leather (deerskin) suit.

1 pair snowslioes.

2 sets woollen underclothing.

2 mosquito nets.

Moccasins as recjuired.

Stores :

—

The chief items were

:

[•"lour J
11). per man per dii'm.

.^uu'ar 4(X) Ib.s.

Hacon :i(X) Ib.s.

Tea 1 lb. per man per month.

Tobacco 1 111. [ler man per month.

Vegetables (ChoUet's preserved)

4> lbs.

Candles .')(! lbs.

on in ir;il<

Small quantities of arrowrtiot, lieef lea. iVe. for use m case of sickncs.x ; and iai»in>, curry

powder, i^c. for occ.ision.'d use.

T'..i- fcUnwirg supplit s were received at Fort Uae :

—

2.:<(X) 11)8. fresh moat.

7"^" lbs. drieil meat. .

I'.'ii lbs. greas.'.

•i!j lbs. pemmicnn, for reiiirn journey.

In aildition to fish, diiek.-, geese, &c.

Some of I lie uhove provi.-ions were re(|uircd for Indiniis in the eaploy of i\iv Kxpedition.

A small fpiaiitity of beads, iweedles. pocket knives, handkerchiefs. \e. were taken for bartiT

with Indians, but flour, matches, tea, sugar, and tobacco were found to be quite as acceptable.

Most of the above sHires were, by the kindness cif the Hudson's Hay oflieers, sup|ilied at

Willlii|ieg.

Kver\ thing wa> strongly packed in cases, the weigli! "f ^'ueli package not exctHMling IM) {hn.

for convenience Of handling at jiortages.

The total weight of baggage instruments and provieioiiB. on leaving Winnipeg, wasbetwwn
three anil four tons.

The above supply of jirovisions was found to lie rpiiti' suHieiiiit, in fact thi' .MIHI Ihs. of

bacon were kept a.-- a reserve and were never used at all. It would, however, be unwi.ie for

a future e.xpcdition of similar strength to take les- than the (piantities above given.

1/

«

,
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TSTBODUCrriOK, IX

Trusting to tho country for supplies is not without risk, as in some yecxr-. provisions are

very scarce, and instances of starvation are not unknown at the Hudson fc >..ay Company's

posts.

Tho time available for preparation (not quite six weeks) was so short that it was not

possible to have any instrunioiits specially made for the Expedition, all that could be done

was to select tho most suitable of those that were in stock at Kuw and at tho Meteorological

Office.

The Expedition sailed from Liverpool on the 11th May for Quebec, and travelled thence

viii Winnipef^ to Carltou on the Saskatciiewan. At Carlton it took leave of civilisation and

travelled northwardH, for tho most part by boat, for two months, reaching Fort Rae on the

HOth August.

This latter part of the journey was not .so trying to the iii.^truments as might have been

8upj)08ed, as at the j ortagea (where owing to rajjids tlu- bnalA have to 1)0 carried overland)

it was possible to see that cases containing fragile instruments wirc treated with care,

but when travelling by rail they could not always be protected from rougli usage at the luuuls

of railway employes. Transport in springless bullock carts over exceedingly rougli roads

also exjwsed tho instruments to ii..."y unavoidable concussions.

On the (treat Slave Ijake. the crossing of which, owing to stormy wciitln r. occupied eiglit

days, the boat was stove in, and sunk in a gale ; some of the provisions were damaged and

destroyed, and most of the cases of instruments were submerged.

«'- M>* lowaiTmi WtiT ng' putit CaimwiCB.
i <

I741U.

Map of part of tho Givat Slave Lok
\t

'V,^



X TNTOODUCnON.

An arm of this lake, at first broad. l)iit afterwards conlrnctiiicf in placos to a wiiltli of n fow

miles, oxtoiids in a nortli-wostorly direction for about a hnndrcMl miles (Kif,', 1. j. ix.) It is

continued by a chain of hike*, for a hmi; distance in the din^ction of (Ireal Hearl.ako; in

fact, a canoe meets with but few interrMptinns in jiassiiiij from oTie lake to (ii(> other. This

gulf apjx'ars to l)e the lioinidarv between two dill'-TcMt ireoloLriivd forniatioiis. 'i'o the soutii-

V,TSt is a limestone tableland, elevated some .'{(M) fii t above tlie level of tiie lake and

oxtendiiitr to tlie Mackenzie Hivi-r. At a slnnt distance from the laki' this tableland ends

abruptly, and at the tVn)t of the clilT a former beach of the lake i> seen. This beach is now

20 or 'M feet above the present level of the hike, whicli appi'ais to be '^rradually failing.

On tho north-east side of the gulf a )ilain oidy slightlv elevated above iho l.iko extends na

far as the eye car reach, (iriniite hills ri>e lu're and there like islands fr(nu the jilain, which

cviilenily. a' no very distant date, furmed a part of tin,' boiii'in ul tlu.> lake.

'I'll;' surface is gcurally a line white .'-and, sometimes roek ((piariz or granite, rounded

by the actii'H ol ice| and sometimes "muskeg" or swamp. Ueyoiul this, at a distance ol

\

II

A iirri iB ,

5
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INTUODUCTION. Zl

30 luilcs or bo to the north and cast the " bairen lands " begin : a rocky countrj', destitute of

trees, tliough not of vegetation, extending to the coast of the Arctic ocean. This is the home

of the tnu.^k ox and the reindeer. Tt is tlio groat lumting ground of tlut Indians aiul the source

of the food supply of Uie district.

Nearer the lake the country is covered with birch, willow, and pine, as ;i rnlo Huiall and

stunted, though in sheltered places the last-named trees soniet.nies attain a fair size.

'I'lie peninsula of N')i-chie (tlu; mountain island) as the Indians cmU it, projects from the

north-east shore, and is tiie only locality wiiere limestone appears on that sith? of the iiay. It

is almost an island, bi'iiig only joiiu-d to tlic mainland by a small jiatcli of swamp, and con.sists

of a crescent-shaped hill of tlw height nt abmit -20 feet, i)recipitous on the outside and

slopiTig more gently to tlu' lake on the inside (Kig. 2, ]>. .\). .\t the south-west e.vtreniity

of this peninsula, at the fnot cf the hill, is a small extern of level ground. Here is the

Hudson's Hay Cimipany's ]i08f of Foi'l !{ae, sumo half dozen log hut,-, with a largo store for

provisions, furs, and goods, for trading with the Indians.

The lake at this p.lace :s shallow, and thei-i- is a eonstiint current from the north-wc.;t,

caused by two rivers that enter the head of the gulf. The gulf contains numerous islands,

especially ahmg the north-east hIiui-i'.

it was 10 p.m. on the liOtli August when Turl l!ae was reached. i'he Itlst was occupied in

',in|ia'"king the instruments and stori s. The banmu-lei', an anemiimetei'. ami tlii> thirnioinetcr

screen, > iili v.et anil dry bnlb thermometiM's. wire at niice placfd in po.-iiiuu sci as to enable

ohservaticins to b- cnmnu'in-eii at miibiight. There was innsl I'urinnai iy a; ilu' sji'it an un-

finished and unoccupieil huiiiiing, admitting of conversion intn a .Magnetic Obsirvatuiv. It

was a log hut, built U>v a store, and a tloor and windows having been put in, a floor Ia!d

down and a tiri'i>laee b\iJt, it auswen'd its pui'p'>si' verv Wfll.

Till' insti'unirnts. on iln' whole, had siilVeri'd little from the jourury. ono of tho baroU'.i ti rs

and two thermometers were broken, a few screws had ^liakni loi-e tioni sotui' ot liie

niagni'tie inslniments. and a mirror ri'ipiii'ed to be resilvered. Tiu'si- and otlu'r .•-imihir small

repairs wei'e executi'd whilst tho ( >li,-ii'rvatoi-y was bfing |iri'pared for tiieir reception, and on

the ;<rd Septenilier the drrbiioineter, on the (tli tiio bidlar. and on tho lith the balance

inngneloinetci', werr mouiitrd in their |ilicis. and ob-^ervaiions eomiieneed therrwith.

The performanee of the ma!j;iietie instruments was Miti>t'ae|or\ , vvitli tlie e.teiiition of the

iialaiice nniirm tometir, as uientioni'd hiivafiir, p. ll'.i. .Metallic suspen-iion would have been

preferalile to silk for till' bililai' magnet.

These instruments wire mouiilcd on woodiMi pillai',-, sunk lo a ihpthol' mor,> ili. in three

feet in the groimd. Sione pillars would have lieen better for the piirposr, bin the only stono

available would have reipiired ••.) mueh cutting that ivrn had the neeessai'v tools bi-eii at

haiui, so mueh liun< would have been consumed in the preparation of tiie |tillai> that the

ob.servations could not have bweu comiueiieeil until lati' in Si'ptendter.

The latitude, longitude, and time wiU'e all drtertuiued wiih tlu' transii theoijolite.

The longitude adopted is drdueed from lO obsi'r\ ations of moon-euliiiinatin!,' stars, tiie

latitude from the prune vertical transii of n Trsa* Majoris. The oliservaiioii-. wero timed iiy

a chronometer watch whosi< going wis freiiuently checked b\ the traii>ii iiisiriime.it, and

it.i rate was fiuind to vary but little throughout the year.

The hourly obsorvutions wero commeueed at midnight on the .'ilst .\iigusi, the hours wn'o

thim divided between tho throe observers :

—

\. wasou duty from I'li. <U)\i\. a.m. tedh. .'iOui. p.m.,

. irvj.i

msmmr. -X-



Ill INTRODUCTION.

B from Gh. 30in. to lOh. 30iu. p.m., C from lOh. 30m. p.m. to 2b. 30m. am.. A from 2h. 30m.

to (5h. 30in. ii.m., ami so on. The term tkys were the Ist and ITjih if each month; on

tliese days the magnetic instruinents were read every five minutes, and in addition the

declinometer was road every 20 .seconda, for a selected hour.

The Magnetic Observatory was iiuiuhed about the 14th September, and a ntw building

for absolute magnetic observaciona wr.s comnienced and compleltd by the middle of October.

This Observatory was also used tor the transit iiititniment. t!ie roof *'emg provided with

shutters in the meridian.

S»«i.'» fh '

40 fttt *t fat/UcM

h'ia«M M Ff(i xovi nUM itiCi t' -Ml. ' CtaTguD* t> I'-' virtkai m-'(ii'-u

Kit.', a.

Only cine olmerv.r beiiii,' aH a ruU' avaihible l>cith fur niagii-tie and ineleoriihigicul observa-
li.iii>. \\\r mcteomlogiea! instrunicntH w<-.e pl.ieed, as Hhown in aun.'Xed plan iV'\^. 3). near to
tlie .Magnetic 01)s.Tvalory. Tliey v., n> read a« each hour in tlir fcllnwipg order :—banunetor,
...i.'nii.Mi.t.'r. dry and wrf bulb tli.nur.iueter. luiir hyKicMi.ier, wmmI. clnudH, weather, mid
aurora, The ndf registering th.'riiionietei'« were read at '.' a.m. every moniing. and at the
Biiine hour :hf aiuount of rain m' wnow in the rain gauge was ivronied. and on altenMite
days the readings of the eartli thern. Mueters. Tin- solar radinti..,! ihernionieter was read nt
the rtl'st hour after sunset.

/ i

{

I i

!



INTKODUCTION. XIU

'riiu baromotcr, which was a Marine Barometer, Kew pattern, was placed in the Observatory,

with its cistern 1'^ ft. al)ove the level of the lake. It was hung in a good light, and screened

from the sun, and from the firo. It appeared to bo ii '.'ood ori'er, and its peiformance was

(liiite 8a»^i8factory. as far a.i couhl do judged l)y comparison with the aneroid. The instru-

ment was not brought back to England for ro-verification on account of the great jirobability

of (hunage on liie journey iionu', and had it been found to be out of order on receipt there

WDuM have Ijcen no possibility ut dettu'inining whouher the injury had been received before

or after leaving I'oi't \\m\ It has been already e.X])lained that one banimeter was broken on

the way out.

The dry ami wet bulb mercurial and spirit thermometers were |)lnced in a zinc screen, of

Professor Wild's pattern, with tln-ir bulbs ."> ft 10 ins. (1 77 in.) above the ground. During

the w inter this ln>ight was reduced by .s or !• ins., owing to the accumulation of snow. The

rnaxinium iiimI minimum ihenuometers ami a liair hvicronieter were placed in the same screen.

In l-'eln-uarv a wooden root was added tn [iroteel the screen from tiie rays of the sun.

The rim ot the rain gauge was kept at a height of 1 ft. ( IVi ,n.) above the surface of the

ground or of the snow. The solar radiation thermometer was placid vertically, with the b'db

uppermost, and o ft. ^ ins. (1 72 m.) above the groinid.

The terrestrial radiation thermometer was supported horizontally by two forked sticks,

with ;ts liiilb 1 ine!, above the surface of the soil. Diiiiiig the winter it was placed on the

Murfaee of the snow, as also was an ordinary siiiril theruionieter, whose reailiiigs have

biH'ii recor'.ed hourly in clear and calm weiither for comparison with the air temperature at

the time.

The earth thermeMeters were ftwUMied to a l.ith at intervals of i ft., and placed in a copper

tube, which wr.s sunk vertically in the ground. .Vs the surface lue a slope of ,', to

tlieS.W,. and. hm it was cleared of vegetation, it no doubt received more ot the sun's lieat than

a normal portion of t he eartli'> surface in this latitud . There was luit little chmce of position

owing to the rocky nature of the sciil. a circumstunce which prevented ob.iii'vatioiis of

ti'iuperature being made at a irreater depth than 4 feet. At first tiie theriuotneters were

plaeeil ill the tube without any packing, but as the weather b<>eanie colder, they were so

iiijudlv allecled by the teiujiei ature of ijie ixteriial iiir on biiiig Withdrawn Iroiii the tube that

lliere wa'- not time to record their readings before tlu'y began to elr.nge ; they were therefore

siin'ounded with strips of fur (on the 4tli November), and thenceforward the readings were

much more regular. The fur. however, proved attractive to some fieast of pre\ . jirobnbly .a

c.iri'ajou (wolverine), which on the unfht of tlie 1 1th .lanuary matuiged to extri'Ct the ther-

niomelers from their lube, breaking them all. The observations were coiitinui'd with other

tlifrmoiiieteiH, winch were coated this time with cotton wool, and no further interruption

took place.

The position of the Observatory rendeix'd it difficult to find a good position for the

anemometer, on account of the hill to the northeast. Winds from this ((iiarter were,

however, rare, and the anemometer was well exposed to the prevalent winds, which wei'e

north-westerly and south (>ast«'ily. The eHlinuit(>d fcu't-e l>y He.iiifort's scale has been used

111 the reiliictions, a comparison having shown a close agreeiiieiii v\itli the anemouieter

readings. .\n aneinuiucii'r was placed tai an iMland in the lake, but it was so freipieiiily

Htiipped by snow di'iftiiie; into the works that no use has been made of its readings,

in the winter it w;i found necefisury to surround tite meteiu'olog cal instruments with a

fence, to pre'.eul the attention of the observer on duty btuni; distracted by the possible visit

of a wolf. These i.iiiiiuds. which are here large and formidable, ol'ieii roai, I'd at iiiyhl

tunongst tic buildiiiKH of the post.

I



XIV INTRODUCTION.

There was but little cloud in winter ; what there was was usually thin stratus and cirro-

stratufi. and it did not appear to be at a high level. The S.W. wind was. however, attended

with liitrli cirrus clouds. A smoky haze was frecjuent in the sutnnicr, which was probably

due to forest fires to the south of the lake.

Pavhcliii. j)araselena\ and haloes were of common occurrence. On two occasions parhelia

were observed at sunset, between the observer and the opposite shore of the lake (distant

four or five miles).

The prismatic colouring of cirrus and cirro-stratus cIo\uis in tlie neifrhl)ourhood of the

8uii was fre(|nently observed in the spring nv^ summer, ami was a phenomenon at times of

great beauty. Tlie colouring was once not.ed to extend to a dis^tance of .SO 40' from

the Sun.

Aurora was observed on every clear night tiirongliouf the winter, as will i)e seen from

the tables, jtp. '.tS-109. The journal of auroras lias beeti pi'inted In < rl> usu. and the

readings of the magnetic instruments at tlie time hiwe been added, either iis siiecimens of

tlie disturlianci' that accomitanies aiironi, or where a marked ehangi' of reading has coincided

witii some phase of tiie |)heiiomeiion ; but as only one ob.server was generally availalde,

simultaneous observations could not often be carried out.

The height ()f the aurora appeared 'o vary greatly ; it was twice iioticeil lietwien tlie

ol)servcr and a mass of cloud.

It wa.s not found jiossibli' to , i:iiii iiliotographs either of the auroiji or cf its .-juH'trum.

Captain .\bney suggests that this was probably due railier to the etFeet of the low

temperature on the sensibility of the |ilate ilnin to the faiutness of the light of the aurora.

The fir.-.t snow fell on the 'JTtli Se|iteinber, but it was r.ot until a month later that the lake

froze. The residents all agreed th:«t the season wjis a very exceptional one, the winter

being unustudly milil. ami late in setting in. .\i tlie I'lid ( f N'oveinlur the .Mackenzie nver

was still nearly tree from ice, whereas it is usually full of drifting ice in October and

frozen over in Ndvi inber. Theiv was also much less snow than usual. \ partv of Indinnn

who came in on the Itlili .Ijinnary reiiorted that the country .")() miles to the .N'.N.W. was i|nit.'

bare of snow, t'lC grouml being not even whiti'. Tin' winter was also iiniisindlv fr.c from

storms, which from all accounts, and from the journal k>|ii :it tlir Ntalinii. seem to be both

fiitpiriU and .•«rvere ill ordinary \ear,-.

The snow began to disappear ;ibi.;it tlir middle ol .\pril. and on the .'ird .lime the ice began

to break lip. Hy the lOth it had entirely disappeared from the neighbourhood of hiri itae.

though it was V'sible for some lime longer on the horizon in the direction of the main lake,

'{'he trees first showed signs of budding on the Itith May, and on the l-t .lun.tliev were
in full leaf: wlun the piiily left tl:e plaiT on tlir 1st .'>c pteinli.r they wt-y,- iiln:idv vrl|..vv

and lieginniiig to lusi^ thnr leavis

Tile oliserv.'itions being coiiclinled. the ivtiirn jonnn'y wn.s iieeuiiiplislicd without ditlieiilfv,

and KiiLrland was reached on the 'JOtli .Nuveiiiber l"»>.'i.

\
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Observations of Aurora.
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P.M.

Fort Rae.
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Au-jit:^! 1SS3.
A.M.

Diiy«.
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August 1S83.
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CoiTOCted Readings ol m Maximim r.i.MK-i'.n.n riiKUMOMKiKit in I'l. "u exposod u< Sllll^llllu• ut Fuur l!\i:, l^.s2-3.
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Readings of .i MisiMi-x TiiKiiMnMiiint rxpcM'd im tlu^ fJiound to tlic Sky iit Kniir Uai:, l.ss2-f!.
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Corrected Readings "f •» TiiKiiMdMKTKn ( x|xiso(l

n.iv«. 10 n Nttun.
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oil tlie Giound to tlio clear Sky, at Font Rae, 18S3.
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MAGNETIC OBSERVATIONS.

, f

Tlic Observations muilc on TiTivstiial Magnet ism woiv of two kinds, Ausolute ami Variation

or DlKKEUEMlAI,.

AHSOLUTK OnSHHVATIONS AND ADJl'STMENTS.

Tlu> i>lisrrvatorv in wliicli tlio absolute observations wore maiio was a log hnt about

15 ft. (45 ni.l X N ft. ('2") iti.) witli a nuid firoplaci' in one eornef. No iron was useil in its

eonstrnction.

Absolnte observations were made in tlio neighbourliooii of tlie ol)8orvfttory with satisfactor}'

results, no sign of any loeal magnetic influenco being ol)serveii.

HoiuzoNTAi, Intensity (XV

Tlie alisolnte vahie of the liori/.oiital coin]ionent nf llie Harih's magnetic force was fouud

I'V means of vibrations ami iletlretions with tlic nnililar niagneioineter No. 1<)'2, liy .lones,

Li.'iu|c'i:, During every o))servation the bifilar was read at siioit inlrrvals, and the mean of

iliesi' readiiig.s was assumed to eorix'spond with thi' valui' of the hnrizoiital force X found by

means of the absolute observation.

The fiilldwing are tlic instniinentid constants of tiie unilihir whii'h wei'i' ascerluiried ut

Kiw bifori' its departure, and virilinl on the return of the instrument.

(Jraduatiun of defleetiiMi bur :
—

Ajiiiareiit distancf from centre of iustniinent.

0- 20 metre =
()'25 „ at

O'liO „ m
()'A'> „ m
yio „ =

Deflection a]'|iaratiis, angular value of one pcalo division

Vibration magnet, angular valu.- of one scale division =
I'lie deflecting magnet employed was markeil — N .5.

The suspi'udfd „ „ — N a.

Fur iloflecting magnet:

runvction tot) Cent. = O • (KHI2-2M' _ f)
) + {KK)(M»1>< (7 _ O")',

Induction coeflicientf* = OlHHMHMia?.

Log. n- K at Cent. = <.» • r>(H)7t;.

Uimensions of inorlin cylinder : length = (»• ll).'i(117 m"tre,

„ H <i iliami'ter = f)
' (X)SH)N niutro.

*

,, ,, ,, weight = TiH • '27f>!( grammes.

The following table gives the results of the observations, each vabu' of X being obtaiiUMi

from a pair of ob^er\ations, one of vibration and oiu' of delhelion; in being tho nmgiietic

moment of the nuigiielic needle used, ami X the Earth's magnetic liorizontal force.

True distance at tom|i. !>" Cent.

») l'.t'.t',c2.') metro

2'J'.t<(2.'> „

(•.31!t'.t2:) „

():{'.i'.ii»2.i „

•2 1'.

20.



ABSOLUTE OBSERVATIONS AND ADJUSTMENTS. 119

Table 1.

Datv.

Corre*p»>niliiiji X r liiccd to fi»rri";poiiding

Kritiah IliKlur rciullii).'. 4'.'ii llilihir IlritUli

Mfiwturfi. Soithv Meiisun-!*.

iHHi.

Sept.

N..V.

Deo.

II

Ki'l).

.Mitrrh

April

M>,v

tliiiir

July

Aii(,'.

1

1

1(5

1o

7

S

6
11

8

12

I J

.11

'4
I'i

C.d.s.

000^18^0"

rti;

47»
4.S8

626

539

.584

.Ij?

40.5

4.W
.1*1

}8i

aio

iJ7
J87

[Foot Qmin Sec.

• 66 1 o
•ft644

• 6')0
J

•10^23

Tlio vnliH'.><, us riMhiccil to tlio samo l)ifiliir roatling (420), were iilottcil down to scale ami 11'

curve tlrawii lliroiif,'!i tlii'iu.

From thi.s ciirvi- llii' Following oorri'ctions wow obtaintul for llif t'liangi- of zero of the

bifilar.

Taiilk 2.



120 ABSOLUTE OBSERVATIONS AND AUJUSTMENTS.

Tlio liiiilar scale reading -WX) was ivcconlini^ly iissiimoil to l)i' = 07(3200, and witli tho scale

value found from iletleciions as incutioued below, p. 124, table 3 was computed for tho

reduction of the variation observations.

It appears from Table 1 that the value of in rofrularly decreased throughout the year, an

assumption .( friio-i ]irobal)le, as the magnet was kept at a fairly even temperature, atul never

received any sliock or blow.

In urdrr to utilise observations of vibration unaceompauiod by nii ol)servation of deflection,

and nV' rrrsd, >o as to corajiare tlie obstM-vaiions with one another, and with ilu' corresj)onding

bifilar readings, the value of in was assumi'd to diniiitisli uuifurmly, and the ainount / (i» vi) of

the dimiuiitiou after a time /. was dbtained frem the observed values of ni, each value

yielding an eipmtion of couditi'.n. of the form m = M — / (o m).

Tile priibable values of M and ') ;)i having been found from tliesc eipiations. a value of m
was computed for every day on which an ob>frvation was madi-, and from it a V!du(> of X.

derivi'd. These values being reduerd to the standard bililar i-eading, tln' mean of 2;i vibration

observations was found to l>e •(>"().") '.'','. and of I'.l observations of deflection -OlfKi^l. (Jiving

iialf Weight to the deflection ciliscrvaiions. on account ot iluir greatei' liability to error, the

mean amo\ints to •OTCfUMI.

When the corrections froui Table '2 are applit d to the bit'il ir n'ailiiigs. this nu'an bi'coinea

•()7t'>.">T'', thus agreeing vitv elosdy with the value ftuimi aKive.

Till- ]u'obable error I'f a ^ingle obMi'vatioii of vibration is • (KKH),VJ, and of an observation

of deflection -(VKMI-^. .

Tablr 3.

Itifttlinf;

Al»«liii

'

llonxorital Kiffi-p.

COS.

Ilir

-500
— 400
— ,00
— iOO
— 100

o

o'o;i/ii

o'''c;i

•o' po



absolute observations and adjustments.

Table 4.
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122 AllSOLVTE OnSEnVATIOXS AND AWL'STMEN'Ti'.

The ulisoi'vations inilicatt'd that tlic zoro viiluo of tlio (k'cliuonv.'lor t^calo l>(>y[aii to oliaiigo

slowly ill A]ii'il, ami coTitiinu'il to move in tlu> same direction until July. This was jirolialily

duo ti> a niowmout of ri^ialion in tlu' wooden |iillar eausod by absorption of nioisturo in tiio

spriiiLr. I. noticed a nioveniont in the f-anie diivetion with the tnuisii instrument, which,

when I'irectod to a fixed mark on one day. wasoftvn found on the following day to be ])ointiiig

two or more uiinutcs to the eastward of it.

TNei.lNATIuN.

For observations of inclination a i''ji eirclo by {'arrow. London, with Ml-ineh ('.I cms.)

needles was used.

Tal'.e ;"i gives the results of these observations. At every observation both endrt of tlie

needh' were read in each of the usual four positions ; the poli>s were then reversed and the

readiu'TS repented.

Wlirii the iiieliiiatioii was olwerved jit Ki'w with this iusirument, before leuviiig Knghind,

an almost iiletitical value was atl'iMih i by needles 1 and "J. and no dill'erenci' in the

results (il)taiiied f.om them was ubx rved at Tort Kae. Ti'.e instrunitMit was so much injun-d

on its joiinuy back that it was mit iios>ible to make any )bs(rvatiiins with it after its return

to Kew.

An inspection of the observations .s'uowed that the value of the inclimifi' m varii'd at

dillerent limes of the day, imtl tiiey were accordingly grouped by hours with tho following

re>ults.

|'\iu.i: (>.

Ilivirhi Mtiiitii iif' lnrliii(itio)i.

Hour Mritn incliuation. Tan
1 V

10 11.111,

to t(i I I „

I > .<

II In t: ..

I J ..

li lu I \< III.

I

I In

^ ..

i I" 4 ..

4 -.

4 1.. ', .,

.; t<> ''.
,,

'.
..

^' tn ; „

; I.. H ,.

Si .;7'o

..
.-.''•7

..
4-'^

,,
;;'

.. 4./S

-. 4^^ V

., /Ill

>.
'

!

' 'y

Bi 17 '0

.. '/< 1

.. ,r.
• >

t. '.4 ' •>

.. .'!>''>

.. !.', i

•. 1
• 4

The l.ist column of tin almve labli' ^-ives th.' \alueuf the im-lin.ili.iu a> ealeiilaled finm the

id)s.ilute hcii'izcmtal uiul vertical forces, .\ an. I \ being th.' mean values nf thi' wiuilenl the

vear's <il(-rrvatii>iis at ihnse hours.

it e.jrr. ibnrales the lact nf the ;ri'.al iliuriial variation of the iiiebnation. and llie mean

value fur till' iii.iiith or \ear wdl pr.ibalily li.. mure aeeurairly f.iund from the mean \aliies

of the Vertical anil hori/.nnlal forces than frum the ubservali.uis of ineliiuit ion, which are loo

few in number and are not fairly dislribulid over the '2i liourH,
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Vektk \i, Intensitv (Y).

The absolute value of tlie vertical coni[)oneiit of tlu' l^arih's uia<^notic force Y correspomling

to a j^iven reailing of the balance iiia^'netoiiiet(?r, was fouinl from eaeli value of llie iuciina-

tioii 5, in conjunction with tiie corresponding value of the horizontal intensity X by the

formula,

Y = X tan. 0.

These (31 values of Y were reduceil to the same scale reaLJing of the balance magnetometer

;

five of them were rejected by Pierce's criterion, and tiie mean of the remainder, • 017G, was

adopted as corresponding to the scale reailing l.'50<), and with the scale value found below,

Table 11 was computed for the reduction of the variation ol)servatii:ns.

The probable error of this mean was found to be •()(K)4.

VARIATION ORSERVATTONS.

The observatory for tlic variation instrumtut.s was a log hut, 10 ft. '.> in. (Ci m.) X 1<) ft.

G in. (."5 m.), and from 7 ft. •! in. ("J'.") ni.) to l,"i ft. (I'.') ni.) in height.

The floor '-as fastened with wooilen pegs, the winihtws with eopi'er luiils. Thi' walls were

of wood and mud, the fireplace of mud and stoiu', which latter luid no eU'eet on the magnets.

The projection of the fireplace on eitiier side sereeui'il tlu' balance magnetometer and

declinometer fi'om the ilireet heat rays of the lire; the bitilar was sereeiied by a tabic, which

was nailed to tin' floor. The ai'diinpanyiiig plau shows these details and the po.sition and

distance apart of the dill'ei'ent in.-tiumeuts, which ueic mounted on wooden pillars about

O'J metre in diameter, sunk about ! m. in the gidutid.

—

«

J «*n,MtTtit,

fi.t

OECimnHirtn.

P.i.itcf M.rtNt r DMenc,
Bif it««

SPAItC DC;L<l|OH|TCn.

riMa.i o,5»

T-rrx:^....! -ig^s-z
«"

MlKf.AU .M \tlNK.TOMKTi:i(.

The horizontal intensity was recorded by means of the bililar. A transportable Weber magne-
tometer with H-incli (7 em.) needle, hung in a loop of unspun silk libro, was adjusted by placing

the inst..iment -vith the telescope to the North, and in the magtietic nieridian, the iiderval

between the suspending threads iuing so regulated that when the torsion circle waf turned

through lUs
, the reflection of the centre dixisitui of the scale coincided with the cross

wire of the telescojie.

Although ii was found that the instrument thus adjusted was slightly loo sensitive, it was
though! lient to leave it iiiitoueheil, rather than to break the e(niiiiiiiily of the oi)servations

by idieriiig the udjustiiieiit.

-
-

• 0-2
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The followiiiu' ilctlcctions of tlio biiilur inairiu't witli tlio unitiliir magiu't (X T)) woro observed

foi' till' (letcriiiinalioii iif tiie scale value of tlie iii.slrumeiit.

Tablk 7.
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Tho variation iiiKtruments wlto I'eail at I'aeli hour of local im-aii time in tiio ordor, bifilar.

clecliiioinfttT, balance magiietomotor, at one iiiiiiuto before each lioiir, at the hour, and at one

minute |)a8t, until the 11 ih October 1X82, but on and aftei' tli;it dati; tho readinjrs were made

at two minutes' interval, /.< .. at r>8ni.,<)., 2m., as it wa.-i found that with only one minute's interval

between the i'ea<iin^ tiicre was a certain amoinit of huirv. and con.-ei|uent lial)ility to error,

in recording the observations. The i)itilar was read at ihc cxaet, sreojid, the declinometer

12 seconds later, and the balance magnetometei- 40 seconds after each minute, Init this latter

instrument took more or les.s time to read accordini,' to the distanci' it was necessarv to move

ilio micrometer screw to oI)t!<in a correct scttin^j.

On ilayn <>f disturbance observations weiv al>o made at tlie (loiiini^in hours in the same

manner.

NOTKS ON Tin: {{KDIC I'lON ok tiik DIKI'KRKXTIAri oit VAlilA'I'ION OHSHllVA-
TIOXS; iiv C. M. WmiM'MO. H.SC, Si i.kkimkndknt of nii; KKW ()|{.><KKVATORY.

During'' thi' |ieriuil of obsi-rvatit)!! at Fort Kae all the (lilVeienlial or variation instruments were

read three times at each hour, two minutes ix-iuLj alloweil to elapse l)etwceii ihi' consecutive

readings, and the mean of the three reading's has lieen acceiited thinimdniui as ilie true value

for the hour. This does not, liowevei', obtain on term ila\s wlieii tiie tn-horaiy readings

Were not made, but the actual I'eadiiif,' at tlie instant of the hoiii' was only taken.

Tho observations were all enterecj aceoniing to local time, c;ire bein^' exercised on term

(lavs to correct tli(> readings for ditVerence in time when transcriiiini,' tiiein from the term

(lav to the ordinary observation book.

Dtlll.INMInV.

The values n-ed in liie reductions are given in liie foilowiiiLC talile, oiii.> .^eale division of the

decliie>iueter b<Mng aS-limed to be eipial to 'iO ' of mv. (S,r p. 121.)

Tviu.K s.

I)>lr.
t 'iirri'^ituniliii^

lA'i'liiiiilion.

KrtJMi SrpUiiili r iH-l; I.I .\|iril iSSj

I'mtii .\|iril I , „

„ .Mmv I „
', <

.. Iiiiii' I „
',

•.

„ .Iiil.v I „

., 1.1 ..

„ .\ll({Mst 1 „
II <i 'l II

.IP
3.10

.3.30

Jio
.iio

.3!o

.1,30

.130

.1)0

40



12(i An><>i.rTi; oiifiEUVMiiiNS am> aimvstmf.nts.

Till' liifliost iiinl lowest roadings iiotctl at any liiiu' iliiriiii,' tlu' ilay wci'i' tluii ciitorpil as tlio

oxtifim values I'ur tlu' t wcuix -t'nur liuui-s, aiitl tlit> (lifft-nMu't'S takoii. Hourly, tlfiil}', and

mmitlily inoaiis wtMV thru tiiially cuiiijuitcil.

This fJot of taMis is contaiiiotl on \<\>. HU) lo 1 11.

/'. rut Ihiji (Ihfii rratioiii>.

On I'fi'tain siK'cti'd ilays, (.'alltil iriin days, a list ot' which i.s liuro given:

—

Si>|.ti nd)i'r l."> l^~^l'.

Ootolicr 1 ami l."»

Ndvt'iidicr 1 .. l.'i ,.

Dcccmlicr J

January 'J

I'cln'uary 1

Maivh 1

.\|.rd

May

•luur

July

AnLru.--t

i:.

15 1

i:.

i:.

i:.

1.-)

i:.

i:.

1.-)

<i.

rendintrs of tlio (kclitidint'lor wcir uiivdc i very li\i' iiiiiiutes from niiduifjlit tiji to 11..').') p.m.,

(!uttiuj:iii mean tii'ic, with the adiiitioii ni' ccitain dther rcailiiigs made I'oi- otu' pivviously

' '' till loUuwing ii.-l, during wliiih ihi; iiistnimoiil wan read everyselected hour, lis giseii in

2() seconds.

Se])t<'!nli(M'

Octulier 1

Nnveniher 1

Decend'er 1

JaiiuaiN -

Feliiual-y

.Manh

.Vpnl

Ma>

.lune

,luly

August

liese ohsei'vatiiin-

1

1

1

1

1

1

1

hav

l."> 1 >>'J '.\ |ini. and 1 I'.in . <iottingen mean time

Uld 1
.">

., 1 |J.Ml. ,, .') |i.lll. ,,

.. 1 'i ,, li p.m. ., 7 p.m. „

., lo ., "^ p.m. ,, '• p in.

.. 1.'. 1 ^>:; 111 p.m. .. 1 1 p.m.

.. lo ,, midnight ,, 1 a.m.

., lo ,, *J .'Lm. ,, .'{ a.m.

,. lo ,. -l a.m. „ .'J a.m.

,. 15 ,. I'l M.m. ,, 7 a.m.

..
]'•

,. > a.m. .. ;• a.m.

.. 1.") .. In a m. ,, 1 1 a.m.

,, lo ,. noon ,, 1 p.m.

»

II

II

M

•I

M

ving been ledueed to ab.'^oliite value and tahulatrd, form the tables

on pp. liif'i tu 'J'J.'l ; till y ai'e al.so represented an plotted in curves forming platoH 1 to 2N,

N'o ealeiilatioii (if means or ditl'erenee.s have been made from ihem.

li(»|{IZ(».\T.\l. l\Ti;.\.<lTV 0>III1-AI! .MACNKTOMKTKR).
(S. p. 1 1':!.)

The scale value of this inslnimeiit and tlie tenipei'atiire corrections of itn inagni't wert^

determined at l\ew, and the latter was also re-e.\ainined on its return, but the coi-rectionn ho

found wiTo seen, by a preliminary reduction of the readings, to be very inadeipmte for the

purpose (if reducing the observatioiiH made when the iii«triiment was fixed in silit, and

nieaHUi'i'* were taken to deduce the true coi'rectioiiH from the oliservations themselves.

The fii'sl step in the leductions was to find the mean scale reading fiU' the hour from the

three ijbservationB, as in the case of the declimition.

These \alues were thcMi o.\tra(,'te(l for the lioiirH of 1 1 a.m., noon, iind 1 ji.m. (being the

period of liiast variation) on bucL days au the magnoln woro fairly steady, with tho
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lio

lid

n..

'•y

»8

correspond in !^ obsorved tpinpcratiircs ranfrinj^ from iibciit — 15' to + 25" cent. From

tliosi' till- moan values for <very cliange of KT was coinpiitcd, and corrected for change

of zero of tlie instrument.

Tilt' obscrvaliims as eorreetcd liy iliis iinliminaiy drtci iiiiiiiitidii of ilic tomperaturo etlect

WtTo plotted in a curve, and irrej^'ular rea('"iij,'s beiii^' then ri'jeeted, a new value was found.

In this way a tinal temjieraluv, corfeetion was arbitrarily determined, and the values given

below adopted for the reduction of the observations to a common temperature.

Tmim; 1'.

T «. «...« r« . Correction* m scalf .t. .. , «• . CornvtumB in «eue

f.0»



I ruTiBrabTac'iiij r.ii^i.

1-28 ABSOLITE OnsERVATIOX.S AND ADJUSTMENTS.

li

il

'

vreiY iscuemWy iidtod in the journal, imd :ilso bj' comjiarison (if daily moans for adjacent days

at the time of tlio adjustment. Tiio values finally adopted were as follows ;

—

Tadle 10.

Correct ions fur change of zero produced by liftiiiii: of the Magnet of the Balance

Mngnetonietor.

Ible.

i83j.

( IflobiT t4

22
28

Ni'viiiilicr 25
DuiiiiIkt ?

'4

18S;

.Iniiiiiirv

Fiiininry

'9
22

29

Scale Division^'.



ABSOLUTE OBSERVATIONS AND ADJUSTMENTS. ISO

I

Tho corrected hourly means having been reduced by this table, the values were entered

into the Internation.i.l Schedules with corresponding movement symbols.*

Tho extreme values and daily rcange were extracted from tlicrfc results only, not from tho

individual obsorvatioim, as in the caso of the other two instrumeuts. Daily, hourly, ami

monthly averages were then finally computed.

The readings on term days were merely copied into the Schedules after correction and

reduction, and jdotted as curves. (I'lates 1 to 23.)

OBSKRVATIONS ON SELECTKO DAYS.

Tn conftirmity with the decision of the Vienna Conference, the instrumental readings on

cort;<in diiys ciiumcrateil by Dr. Wdd hav(' been copied out, reduced, ami measured, in (irder

to give the uiulisturl)ed diurnal variation of the magnetic elements. These observations have

been entered according to OiHtingen mean time, altiiough they were not made pieeisely at

the Giittingen lionrs, excepting in tho ease of term days.

The rule followed througiiout lias been to enter observations at Ih., 211., '.i\\., a.m.. \'e., l-'ort

llae mean time as Wh. 2.'im., lOli. 2Iiin., 1 Ih. 23., a.m., &c., (Jottingen mean time.

Tliesi- observations have been grouped in ])airs of months in compliance with (.'ircular

No. ;{'.) issued l)y Dr. Wild, ami the tinal curves of diurnal variation drawn from them,

(IMates 2'.> to 32.)

Table 12 exhibits the average values of tiie Horizontal, Vertical, and Total intensities as

Well as tile Inclination and Declination at Fort Uae, for the year 18S2->3, as derived from

the means of these selected days.

Table 12.

*
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Term Day Observations.

Sepifmhrrl ',. 1SS2.

168

4) = + 62° 38' 62",

Horizontal Intensity. (tt)7(»0(» (C.G.S.) +

Minutos. Miilniiiht. 1 n.iu.

6S2
66i
6;!

691

4

66S
(--

6SI



I- 62° 38' 62".



Term Day Observations. 170

Octohcr 1. 18.S-2. i^ = +62- 3S' 52"

' h

;

, i

Horizontal Intensity. o-o7(mo(C.(i.s.) +

Miiiuteit.

IS

2>

3o

4'

Midnij:ki. I 1 n.i

656
6?4
654
656
65S

6(S
65S

66:

66j

66:

660

65S

66:

664
664
664
661

664
66l
662
662

662
661
661

658

660
660
663
660
668

671
670
670
674
670
6-0

67a
670
66 S

666
666
666
662
662
666

666
666
668

668
666

^*c
6-4
67<j

679
679
6-6

674
67-
6-;

6-.,

6-,

6S3
£85

681

679
679
6-9

679
679
675
6—
6-4

10

«74
676

674
S74
670
66 >

658
660
662
662

654
658

656
6SI

654
652

''49

«45

H7
..39

•'4-

i'54

'•!-

6S1

65i

65i

643
63}
637

647
616
6a«
610
618

618

624

«>,
6-9
62S
616
6ao
624
6>8
620
620
633

641

»4:

641



171

+ 62' 3S' r>2"
X = — 115° 43' .)0 " = — 71i. 42in. 558. GiJUingen Mean Time. October 1, 1882.
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Term Day Observations.
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Term Day Observatious.

November 1, 1882.
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Term Day Observations.
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Term Day Observations.

Mrn/ I, 1.SS3.
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<)5 = + 02'^ 38' 52".

Horizontal Intensity.
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Term Day Observations.

June 1, I«83.
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Term Day Observations.

June 15, USS3.

204

a = + 0. 38' 52".

Horizontal Intensity. 007000 (C.fi.S.) +

Miniitos.

4'

55

Midniiihl. In.m. 10

6Si



38' 52".

C '



.f—-

I

Term Day Observations.
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Miimtos.

699

-49
S69

962
9.11

-7I

-69

-;!

-sg

-8S

KJi)

79«
;!•»

761

771
:+i
-16

763

71S
69I

7»»

691

6+9
56]
5o6

470
ii5
I61

5"

Declination. :!.s-- +

4^

I'"

9



11

6««

641
6I9
66>
670
»77
7l»
7i»
616
660
681



If

Term Day Observations.
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Term Day Observations.
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Term Day Observations.
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Term Hour Observations. 217 Fort Rae.
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Term Hjur ObservationB. 21S Fort Rae.

39° + Readings of Declinometer at 20 second intervals.
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Term Hour Observations. 220 Port Rae. Tei
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Term Hour Observations. 222 FortRae-

40M- Itomlings of Declinonu'tur at '20 second intervals.

Commencing tlip ].'>tli day of illdy 1S.S3, nt 7 n.m., Gottinj^cn Moan Time.
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Term Hour Observations. 22:i Port Rae.

40»+ Readings of Declinometer at 20 second intervals.
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Term Hour Observations. 224 Fort Rae.
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OBSERVATIONS OF AURORA, FORT RAE, 1882-83.

General Remarks.

The aurora was obscrveil hourly, after the magnetic and meteorological observations had

been made ; i.e. at "rom five to ten minutes after each hour.

No moans were available for the instrumental determination of the altitude, &c., ot arches

;

the information givo?i on these points is by estimation.

The bearings given are true, not magnetic.

The situation of the Observatory was not altogether favourable for aurora, observations

high ground from north to east hiding the horizon to an altitude of 'i' or 4 in the direction

"f the magnetic north. In other directions the view was uninterrupted.

The brightness is expressed by numerals on the scale to 4. "5 is rather brighter than the

Milky Way. 4 is bright enough to 8»'e to read by.

The general colour of the aurora was gi-eenish-yeliow, not unlike moonlight, showing in the

BpectroscojKi a single line between tl e green and the yellow. This line was often visible on

overcast nights, or when the spectroscope was turned to parts of the sky where no aurora waa

to 1)0 seen. When the brightness reached 1 "5, prismatic colouring fretjueiitly showed itself,

the lower edge of the arch generally assuming a violet or mauve colour, tlie upjjcr edge

retaining its yellow colour, which however looked at times almost green, probably by contrast.

On those occasions a faint continuous spectrum and several briglit lines api)eared towards

the violet e-nl of the spectrum. I once siiw a bright band in the red.

It son .imes happened, however, that towards the end of a brillant display of aurora a

crim.son glow seemed to fill the air below the arch, of which it di I not ai)|)ear to fonn a part.

This colour waa very rich and beautiful, and quite different from the colouring of the aurora

itself.

On the ffw occasions on which aurora was seen by daylight (i.e. after sunset, but before

the stars had begun to be visible) it appeared of a pinkish, salmon, or ci pper colour.

The type of the aurora, and time of its appearance, was generally much the samo on

successive nights.

The displays were as a rule unattended by the slightest sound, but that a peculiar and

distinct sound does occcasionally accompany certain displays of aurora, there can he no iloubt.

The Indians, and voyageurs of the Hudson's Hay t'ompany, who often pass their nights in the

open, say tiiat it is not uncommon; a Kuropean who lives iii a house may pass a lifetime in

the country Without he;,ring it. On one occasion I was fortunate enough to h'ar it myself.

The sound was hke the swi.shing of a whip, or the noise produced by a sharp S((iiall of wind

in the ujtper rigging of a ship, and as the aurora brightened and faded, so did *he sound

which aceompanii'd it. This proves that the aurora could not iiavo been distant, and I

think it possible that ther^elow aurorie may bo of a ditrerent nature to the high ones.
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U^ttiDRfD
Mean TimF.

Local
Meau Time.

II. K.

1882.

September,

h. ni.

A,jt.

3rd 5 38
— (i 2;i

— (i 53
— 7 3
— 7 8

6tli (> 3

7th C 33
— 7 23
Mt

7 23
8 23

— 8 43
— 9 2.1

— 10 23
.- 1

1

23

Dili r>3

33
33

r,i

23

— 13

~ 10 13

— UN
— 1 1 23

lOth 23

3

(i 23

7 23

13

23

— !l 23

— 10 2.i

— II 13

— 1

1

33

11 111 4 23
— ', 23
— I, 23
— 7 2s

— 8 23

— 23

13lli 3 .',3

— r. 23
— r, i:i

— H

13

23

13

23

8 23

1882.

September.

(I. li. m.
r.M.

2 9 15

— 10

10 30
10 40
10 45

40
10 10
11

9 33
11

12

A.M.

12 20
1

2
3

r u.

8 30
9 10

10 10
10 .)()

11

A. II.

12 .',0

1 50
2 4.)

10

13

O

— 90
- 9 SO

9
1(1

II

11

12

I

40 I

"i
50

I

I

A.JI,
i

1

2 II

2 fill

3 ID

r.si ,

8

9
10 II

11 5

— 12 II

II 1 II

r M
12 7 .!ii

— 9 II

— 9 .111

9
10

10

,'iil

12

10 ,'((>

12 II

A.M.

I

I

Faint aurora in S.K. (U . . . ,

Auron lliroii}:!! zeiiilli N.W. to S.K., a uioileialely perfect

arch, l.'JO" in cxieiit (2).

Aurora broke np inio patelios of lifjlit - . .

„ Mioveil 20 to S.W. - - - •

„ <lisH]i|«'»reil . . . . .

'I'hnHMUcliis (1), nit. liO \.W. to S.K. -

Hand of HUioni N W. to .'^.K., 20 in wiillli, increa.-ieil in

brii'lilnis'* and asxumiMl an K. and \V. diieclioii.

Faint hanil N \V to S.K.

„ brijilitnes.i (2)

Ditto .....
Ditto ......

.\urora in N.W (I I
-

Dill.)

Fnint band, N.W. lo S K (1) •

„ tlironjrji zenith, N.W. to S K
Ditto

Hand N \V lo .S K , nit Mr
Aiir.pra 10 in width S K. to N.W thioujjh r.unith

Faint nii li N W to S.K , alt. 20 .

,, I'i'toiuinK brighter - . .

„ dyiiii.' nwBv - - - . .

Hand ol'auiorn N lo S W ...
Dillo S W toS K.ult .13°

J>ilto .....
K-iiiit onroral l'i;hl K .S K ( 5) -

„ diMippi'iii in;;.....
„ leaiipimri'd, iMirlain-^liiipi'il, eiirved lownrdH KN>

Aurora N N W to ]'. S K , all from l.'i to 20' •

Arch, nil 4(1 K. lo S W. (1) detiwhed enrtuin N.K
„ liiclinu ....

Faint aivli S K lo S.W. . . k

Hand (1) N\ K to S W
Faint aiir..rii .N N K to S W.
Faint JKiiid .\ W lo K S K , through lenith
Wide band il) N N W tu K.

I'aint bun. I N W i.i K -

Areh, N N.F. to S W (I) .

Allium, N.N.i: In S W (2) •

Itniml B'uiiriil bulit in .\.W,

Hiind, S.K. ol' /I'lilili, nearly iH<r|H'niiiio .

„ (M N.W. t.i K S.K., S.K. of /.,nitb -

Faint auroral liu'lit N.W. to N.K
„ baiiii N W. lo S K., thronuli zenith -

„ niiroral liKliI lhion(;li wniili E S K. lo W.N.W.

„ auroral li^lil in .S.|;.

Hand olanini'i in S.K. |1) all. 10 , and under eloiida

Hii^'hl ( Ji prifinatir euliiured cui1ain-iihape<| niirurn, el
leiidinn ftoiii ,S K. in icniili.

Hand oCanroni in N.W. (2) eurtnin-Kliape 1

,, leeaine dim ....
„ pa'-'ed Ihroii^h /.eiiitli t.i S W and diKap|i,.B|-,.,|

Aurora l3i

Aurora visible lliroii({h elouJt .

Aurora vi«ible between eloinU

I>. V. F.

i i



255

1882.

Septoiiiber.

h. III.

A.u.

13tli 10 23
— 11 H

14th 4 4H
— 5 23
— 6 23
— 7 23
— 8 23

— 9 23
— 10 23
— II 23

IStb 4 60
— 4 55

— 4
— 5

— 54
— 57
— 5 12

— 6 17

— fi 28

— 5 :i()

— 3 42

— 5 .'.2

1882.

September.

(1. h. m.
A.n.

13 2
— 2 45

P.M.

— 8 25
— 00
— 10
— 11

— 12

14

A.M.

1

— 20
_ 3

P.M.

— 8 27
— 8 .12

— H ;{.'>

~ 8 37

— S U

— S 41

— 8 -i:)

— 8 84

— 5

— 7

— I) 1(1

— 9 29



I

'II'

II

; I

hi

r

356

Gi'ttinffon

Mean Time.

ISH2.

Si-pli'iubor.

Ii. 111.

A.M.

l.ith <i ,5;!

— 6 .'iS

11'

2,1

;!3

3S

50

*
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OSttingcn
Mean Tinir.

Tiocat

Mean Time.

1882.

September,

h. m.
A.M.

17th 7 53

— 7 58

— 8 28

— 9 28

18th 10 33

19tb 5 IH

— 5 43

— 5 53
— 5 58
— 6 2H
— 7 23

— 10 23
— II 23

20th 4 33
— r, 23
— /> W

— 6 23

_ 7 23

— ft 2.t

— n 23

It 2H

— 10 23
— 1 1 23

1H82.

September.

d. h. m.
I'.M.

16 II 30

— 11 35— 11 43
— 1

1

52
17 12 5

A.M.
— 1 5

18 2 10 I

I'.M.

— fl 55
— 20

9 30
9 35
10 5

11

A.M.

2

3
P.M.

8 10
9
9 25

H. F.

19

— 10

— 11 O

— 12

A.M.

20 1

— 2— 3



2.",S

lei -i

111

!'

; ,

Orittiiigen

Me:ui 'I'iiiu'. Mc;iri Time.
II. K.

1882.

September.
i< ni.

A.M.
!

2-2m\ 8 i

i) i:

— 9 2a

1882.

September
d. h. ui.

A.M
•2-2 12 i'i
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1st

1882.

October,

d. h. in.

A.H.

8 27
8 40
8 45

— 8 57

9



a6u

G
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GOttiniten



I

I

,kl

Mlw

2(y2

GottlnijLMi

Moan Tiliu'. Mcuti Timo.
H. K.

1882. 1 1882.

October. Oi'IoImt.

II. 111. il. II. ID.

\.M. I'.M.

lltli 7 .;^ 10 li 15

\.M.

« .l.'l II 12 10

- !t 2;! 1
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Ciottiiigcn

Mean Ttiiu*.

I.ncal

Miim Time.
ir. F. i>. V. F.

1882.

October.

Ii. m.

.\.M.

lOtli ti 28

— s ;t8 i

I

r.M.
i

L'L'ii.l 12 2;t
I

— 1 2,t

A.JI.

2;!id 1(> 111

18H2.

Octdlier.

<l. li. 111.

r.M.

ih 10 r>

A..M.

1!) 12 1.-)

22 I

23 2 8

24lli



finltin:;*-!!

Otll

iss->.

\ovoiiil)oi',

li. in.

A.M.

:. i>s

,-. i;{

(1 I'.i

7 -s.i

"I 'JS

J ;w(>ili

,1

I L'H 1

-. i:i I

o 2S
!

— s ;iL'

— !) :;:!

1>.M.

— 12 L'3

— 1 2;i

AM
Till 1(1 L'.!

— II

! M.

1 2.!

AM
.'. 2.i

I 2;i

I.'!

— N L's

—
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G
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in

Giittinpt'n

Mt-an Timf. Mraii Timi'.

1882.

Novi'mbor.

Ii. III.

A.M.

i;Uh 2 .to

1882.

Novi'iiibor.

.1. li. 111.

r.M.

12 (i 12

— ;i
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V.

II «rHli'

•J.'iOII

."Jl'l

I ) S.

GoltiiiKeii
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I i

if

Gotiinfren

Mean Tinu'. Mciin 'riinc.
}|. F.

1882.

Novcmlipt'.

Ii. in.

A.M.

20tli 7 28

— 10 28
— U 23

r.M.

1S82.

NovcniliiT.

il. Ii. m.
r.M.

1!) 1 1 .-)

20

la I
—

A.M.

2Ut 1 18

— I 31

— 2 23

— 2 38

— ;) 11

A.M.

2 r>

3

«

r.M.

— 4 .').i

-, 8

(i

(i 18

— 3 18 — ()

3 23
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Guttin^cn
Mean Time,

Local
Mc'iiD Time.

II. F. D. V. F.

1882.

November,
h. m.
A.M.

30th 9 28

— 10 28
— 11 28

I'.M.

— 12 28
— 3 28
Decemboi'.

A.M.

Ist I

— 1

— 2
— 3
— 3

2.)

38
5(1

r,o

20 I

1882.

November,
d. li. m.

A.M.

1 530

— 2
— 3

— 3 4it

— 40
— 4. 1 .")

4
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li.
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Guttinf^eii

Muan Time.
Local

Mean Time.

1882.
I

Doceinlior. •

li. m.
j

A.M. '

fith 7 23 1

— 8 28

31

7 3;i

1882.

Docember.
d. h. m.

I'.M.

-) 1 1

6 12

U. F. D. V. F.

_



(iiMliiigcn

Meiiti Timo. Mvan Time.
II. r.

1SS2. \HH-2

DiH'inilH'r. IVoomlicr.

Ii III.
i

(1. h. in.

\.M ' A.M.

lOlli s I's 10 12 ;

!l •-•> — 1 .)

—
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V -

o
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GnttinniMi

Mean Tini».

Pi'Oi'Uibir.

h. m.

Local

Mi-.in TiiiK'.

1H82.

DooouiIkt.

.1. Ii. m.

mill ;t L5

— U 28 — 3

Ini';.'iiliir :ir(li Til I'lcm \V. U< V. \.K. llinuivli /niilli, of

^rrcn mill iiiUisli ciilnur!', ilriliiii^ riiiiiilly linviinl- S.:

iiNii iiiiui) ~liiMk> iiii'l (iiilrlii« fi'Uii Iv U< S along

liori^on : lri:;lili-l in N K h'kI N W. (
.' to -')

Kroin KS.l'.. Iiiri/on li> S.W liori/iMi, mill iVoiii iilioi:!

nit to '!
I lilt . till' :<kv I'liviTi'il «illi iim-^c" of

(:i to I .•.);aurora an .1 -11

liri>'liti'sl ill S \Vlin

w s \v illl 1 1 ).

fr

Sir|iciitiiic iin li !r K. Ill 40"

_ 11 13 — :i 20 Aiiror.i .li-:i|i|"Miv.l. .xiiiil II -I ink lo' ail S K (•.'•)

11

I'M.

— 3 3o liri^ilil, riuiruMil,

l<ris;lil »lriaiiiri> i

*< of

ml 1(1 nil S.S \V. U).

11 NX \V. (\ to 2).

— 12 28 — Irr.iiiilar ^liiiiif.l aivli ( .'lU'ii'iii \V \ \V liori^on iliniii!;li

ilh lo 1(1 all. K S Iv I'liiiil anil fi N N K I.I

i:. nit .1(1

— 12 I 3.-. V
2 28 —

— 3 3,i —

iiiil pal 11-^ in /• n

linjjulnr arili (

I a flint palili in S S K.

illl Cloa.lv -

from W \'\V. to K :|1| . fl lint

>lrvnniiT^ lioni KS K liorizon to In all

10 Kiiiiit -tri'iiimT'* I'roiii K. lo S W
17tli1 1 II 28 17 ratch .iraiiiorn ( ..)) from N X \V liori/on tolo all

18lli H 33 18 12 10 AkIi from S.i:. to X.\V,30 nil , nn.l n |airli lialfwiiy

IkIwciii ll.i' anil nml ?i iiitli < 1

)

— H 28

19lli 12 28

S K liori/on anil /tiiilli,

— 2 28 —
— 3

Kaint iinriiral lif;lil l.flv

\i>iilili' tliioii^li "loinl-

I'aiiil >lr(ak- iii K S K , •

IJri'.'lit (I). l:ii' iiM'loiiK'l
I

al.li in K> K , lo all , faint

lilt . ami in \V X \V liO nit.

.•triak II S i; ,
lo

— 1

Two tiii;;lil lialiils «liolill_\ ili-ni:,lir (L') floiii .s K. tu

zi-iiitli.

Aiiriiial Hl'IiI i 1 i
lioiii alh.iil all >» K tliriiii: 111.

moon louai .1- \\ Im

28 _ >» An'Ii (r'.i li.'in s > K aloui li .S \V. .f tli.' 1110.11, to

W. A iainl ilillii'-..l llolit III m K. Iioi i/oii to /iiiitli.

II. F.

10

.'UMl

l''l

— 10 ,1 Hall 111.' -k\

I iiiovin); an <1 rill

^lll

< r.'l ttilli liri^lit, |>ii<iiiali.' anroial lii.'lil,

o slia|>.' «illi ),'i. lit lapi'lilN, llio

pi. pi aii.l ' a rrini.>oii I'olour

(i 38

_ i; 18

10 K

10

|3). (Ilililai aii.l M-rliial fori'.' ili>liiil..l )

AlIKiiin >ll^app.'lliii'.'.l, i-x.'i'pl an iii'i li I'r K.S K. Iiulf.

iiv lii'lw.'.n /.mill ami N lu.ri/.m to X W , witli

^l^l'llm^l> rap ,.llv iiviii;; I'iickuaiiN aial lorwaiiU

28 — 11

upon it (2>, all. I .'li;:liliy pri-niuli(

Al.oM'ar.li liiiji'litir 1. 1), aii.l no slnaiiirr'.

Ini pi'ili.i ni I'll 111 I'r.'ni X X.W lo X K
lirigliti'r pnti'li (2) jii>l l»l..w ('»>,'mis an .1' Ik'Iow

,)rii.

M — II .30 Arcli (1 I
from X X W to I-;. i-vU'li.lilij! towar.lii zenith,

i.', ulii It I.V- all.

— 8 28 1!( li

— i> 28 ' —
— lo 28

,
-

— II 28
r.M.

— 12 28

— I 28

irn';;iilar in >nap.' an. I M-ry \mi1.', iiliiiu

((ir.'iit .liriiiiM; of lioiizonliil aii.l virtical lor.-.'~
)

Ar.'li (
I

J from N X W i.. K , viry irr.'Kiilar, alfail li all ;

j
two ollur iii<lii'?< from X X \\ , l>t, llii.iui;li ilii- inioiii,

I

2nil, itliiiiit lo aliiM' It, mill nlionl lo all in S. (1).

1 a I'ateli of aiirora ( o ) on X K liorizon, ami n '•irvak in

N.N.W, lo all I I)

2 ') Anil (2| from X X \V lln.nioli /.unilli to alMHil 30 ult.

ill K. ; faint pal.li in X X.K., nilil anollar in N.W'.,

about 3^ alt

3 .I Faint iri'li fnnii K S K lo S \V , 20 all , ^.iiii.!l Liight

pnlcli (1 ) on X X K. Ii.irizo

Faint siii'iik in S S W , .'lo uli. faint ai. li ( 3) friiiii

I';.S Iv til L'O X \V olzinitli.

— 5 5 Faint patcli on KX K liori/.on

V. V.

318
318
3.i I

1397
IG22
l!NiO
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Guttiiigen

Mean Time. Mean Time.
II. F. V. F.

December,
h. m.
I'.M.

19tli 2 2H

A.M.

3 '2H

r, 28
2Utl>

— « 28
— 7 3

— 7 28

7
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f

! ,
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0''

24

OSRingen
M«i>D Time.

18H2.

Dcfcmlicr.

h. in.

A.M.

21'ml 9 28
— U) 2H

r.M.

— 3 23

AM.
24tli 4 2H

— 9 23

— 10 23

2lUh 1 23
— 7 28

— 9 28

27tli 1 28

— 2 28
— 4 2K

_ .5 2H ' —

3s

Local
Mean Time.

II. F. V. F.

18H2.

DecombiT.
(1. h. ni.

A.M.

r.M.

23 H -)

A.M.

1

Fuiiit stroiik Oil N.N.K. Iiorizon - - . -

Faint iircli rnim N.N.W. to E.S.K., 8 all , nml ii faint

.vlreak on N.N.W. horizon.

Faint arch ( o) Iroin N.N.E. to W.S.W., .'j N.W. of

zenith.

Faint patch K..S.E. of zenith ....
Portion of a Iiri);ht arch (2) visible tliroiijjh doiuls about

20 N. of ziiiith.

Irrp);nUr masses of anroriil light in S K anil N.W.,
(iriKinatic

25 5
i
Faint arch (-.')) fro-n K..S.K. to N.W. , about ;i.'i alt.

— 11 5 I'alchcii of aurora ( "o) visil)lo lictwii'ii clouils, uliont .'<

S.K. of zeiiitli.

20
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G5tlingoD

Me»n Time.
Local

Mean Time.

1HS2.

Di'Cembrr.

Il, ID.

A.M.

29tli 8 28

— 8 58

— !l 28
— 10 28

— 11 28

I'M.

— 12 2M
— 1 28
— 3 28

A.M.

30th 1 ;)8

o 28

— .! 28

— 4

4 IS
;

— 2S

W-t



278

;;:...

Goltiii^cn

Mvau Time.

18f<;t.

.Iiiniiiiry.

h. Ill,

A.M.

l<t 5 2S

— I) 28— : •-';«

S L'7

Liicul

Mvan Time.
H. F. V. F.

1SS2,

Di'ct'inbcr.

il. 1i. 111.

r..M.

31 !) 5
— 10 o
— U r,

18H3.

.Iniiiniry.

A.M.

1 11' .">

— 1 .)

— 10 27 ;
—

— 1! — ;i



Guttingen
Mean Time.



fl

i I

I !

!

Gtittitiffeu

Meoii Time.

I88;t.

Jniuiai)'.

h. in.

A.M.

-.Ill 7 L'8

\ M

(ilh 1 LN

—



%m

GottinKcn

Mean Timi'. Mean Time.
a. F. V. F.

18H3.

January,

h. in.

P.M.

6th 3 28
A.M.

7tli 4 2H

— 5 2S

— 7 i;)

— 8 -'H

— !» 2s

— 10 28

— 1

1

•-';!

— (i 2S
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till

Cidttingen

Mean Time.
Local

Mean Time.
I

1883.

Jauuiiry.

h. lu.

P.M.

8tli 3 28

A.M.

nth 28

1883.

jBimiiry.

d. h. m.
A.M.

8 7 5 Fnint pfitrh in \.X.\V„ nit. 5°. Hripht light visible

bctweon llii' clouds in N.N.W.. .jO iilt. (1).

9 1 5

— 10 28 i — 2 5

!• M.

— 12 28

— 1 28

AM.
lOtli 6 28

— 6 28

— 7 28

— b 28
— 9 28
— 10 28

— I

— 9

— 9 28

10 28

;t 2>»



GSttiii^cD

Mean Time.
liOCul

Mean Tune.

1883.

January.

Ii. ni.

I'.M.

14th 2 2H

A.M.

— 10 4o

— 10 .55

— 1 1 .iO

— 11 10

llltli (i L'M

— 7 •Js

— S l!M

1883.

JnDuiiry.

il. li. in.

A.M.

1) 6 o

— 2 22

— 2 32
— 3 7

— 3 17

I' M.

1,-) 10 ,5

— 1 1 .-.

AM.
lU 12 5

H. F.
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GiHtin«n
Mean Time.

luteal

Hem Time.

ISS,"?. ^ If 83.

Jnnimry. i Januiiry.

h. ni.
I

(1. li. m.
A.M. ' .\.M.

18tli 9 •-'8

'

IS 1 5

— 10 2H
— 11 28

I'.V.

— IL' 28
— 1 L'8

2 L'S

•JOth 7 'JS

— y 2x

— a 5

— 4 r>

— .1 5

— (! .')

!• M
19 II ,-

AM
20 12 .)

— 1 5

—
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GOttinKen
Mean Time.

Locnl
Mean Time.

iHa;j.

Jnnaary.

Ii. 111.

A.M.

2.5th H 28

28



fi

m

''itii

) :• '

Si i

i 4
if

1 LN

— li L'S

lis

H

280

Mi'uu Tiuiv.
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F.

174

Ot'ittinf^n

Fi'bniory. ,

li. III. I

A.M.
I

.-, 10

.1 L'O '

.5 ;«)

Mean Time.

1st

II. F. I). V. F.

_ (5 M)

r,

fi 10

(i L'O

(i .lO

r, Id

ti ."lO

7 o
7 10

(
'-•>

7 10

7 4.'.

><

s 10

— s x;

— H I,-,

— !» O

— \> 10

l,S83.

.Tanunry.

il. Ii. m.
I'M.

.U 8 47 Faint <liffiitt'(lnri'h(-.S) from S.K. throiiglizcnitli toN.W
— a ,57 Arch very faint, nnil .'> .S. of zi'niili

— 97 Ditto - - • - - I

•— 9 12
,
Faint stn^amiTs in .N'.X.W. from ('asHioix'ia to linri/ion

|

i (.')). .Si'<fim'nt ot arch from samp po nt towards I'rsa I

: Major ("7 ).

— 9 27 ; Fiiint «'jjiiiunl of arcli I 'it to 7) from K.S.K. through

M'liitli to N'.X.W ; clill'.i«Hl in N.N'.W, where liri^'liicst.
j

1 A fi'W slriaincrs (,'() from hori/.oii to alpoiit lo alt.
;

i in X N.W.
— ,'57

:

l)illi> ......
— 9 17 Strcaiiii'rn tliia|(|Hariil. Arch wry faint in .N.N.W. and

I

(•.-)) in K.SK.
9 .')7 .\rch from K..S i; to .\ \ K.,(iOall. (1), in K..S.K. to 40

alt., till- n'«l very faint.

— 10 7 ' Abovi'arch l'ri>m K S.K to .\. N.W, 70 alt. ('3 to '7).

Faint .<tri'ak in W N' W , :10 alt.

— 10 17 The alMive ilisa|i|H ared Arch tVoni S.K. throilj^h I.eo

and l'as>,io|«ia to N.W. (7)
— 10 27 Arch .liltiisiMl ......
— lo ;t7 „ very faint

— Ill 17 „ di»ii|)|><'are,l from /eiiilh to X W'. -

— 11 2 .. Ihronjih .reiiith, to .io all. In N.W.
— 11 17 „ ,11^1111)1 ared. Faint -triak ihroiiffh /.enitli -

— 11 22 Faint arch ( -2) from S.K. to W .\.W., 7 .S. of zcuilli .

II .')7 Aurora ili-^a|>iM'ared - . . . .

— 11 17
,
FainI »l reamer in K , from .> 10 2.) alt. (1))

February.

A.M.

1 12 1

12 22
— 12 .17

— 12 17

9
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OAUin|[en

Menu Time.

1H8.S.

Fetiruiiry.

h. ID.

P.M.

3r.l 12 ;;h

— 1 'JH

2 2m

Logal

Mein Time.

1883.

Kobnmry.
(1. h. m.

3 4

— 6 r>

II.F. 1). V.F.
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(n'tlllllk'ril

Mt'Ui I'inii'.

IxM-al

Mean Tlm«. H.r. V.K.

iHsa.

Ki'liiimry.

Ii. III.

\.M.

6tli 1 1 :.'S

r.M.

li; '.'s

— I
•>•*

L' -JH

A. II.

|(l Js

P.M.

1 2 -2^

— •> '><

M\
\.\i.

I 2x

I8s;t.

Krtirniiry.

.1. Ii. m.

<> :t ) Kiiiiil nrrh ('7) fnini S K. to W.V W, )>" S of wnith.

AimtliiT lUi'li ( o) fiuin K \.K lliroiijjii Ciissiopvia to

\V N W
— 4 ii Anil tlimii;;!! t'ii.t'<io|)fi« a» Ijclbrr, the otiior nri^h pu>

siiii; lii'low Ui'giiliii with n ntiesk iH'twiH'ii the zenith

uiiil the iircli

— .') 5
,

.Viirorii, llki- I'liiiiiilii!! rloutls, from .S.K. lo \V., alH>iit 10'

\viili>, nil 1.') ill S
— 6 .") K;ilnl ilitVii ..I li::lLt (-2) S.K. of /.enilh -

7 I a llniiil (I) from .S K to W. |uv<sin^ ahoro Holel)»cii«o

— 2 5 Porlioin of aivli ( 1 ) iilH)iit ,'i X of zenith

— I a Mi»«-i of mironi (.") oil N'.N'W. horizon
— (i .'. Mu-*-« orniironi (•.'.) from K S K to N.N.W., 6 alt. -

— 7 .'5 Kaiiit arch (I) from ."< K throii<;h zenith to N.W., anil

liuiii pati'liet ill \ mill X K
— ,H ,"> Kiiini iirih ( o) I'rom K S.K. t.) X.W., iiboul .'U) nit.

— !l o I'liint anil ('7) froin K.S.K throu'^h l)t>ncbuU to

XX W

M,



201

Guniiigrn

Mew Tinw.
Local

Hiiui Timu.
lit: Vi:

ISH3.

February.

Ii. III.

I'M.

loth I '>H

— 2 2H

1883.

Fi'bmary.

<l. h. m.
A.M.

10 o />



.•'n4:£im>^'mimmf'i> i

~
'T''~m '!nfmmw'''>>i><im

2<.)2
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I

Gtittinjien

Mean Time.

IHS8.

Ki'liriinry

li. in.

A.M.

ir.ili :i ;iu

4 (I

4 r.

1



293

OSttingi'ii

Mean Time.

1883.

February,

li. m.
A.M.

ICth U 3:i

— 4 28

— .') 2H
— 7 28

— H 28

_ lO 2S
— II 28

r.M.

I
•_> 28

Local

Meuii Time.

1883.

Fcbninry.

1.';

ii. 111.

P.M.

7 10 IJi-i;;Iit slrcniiiprs (1) in X.X.W., from 10 to 20" alt., ol ii

grot'iii <ii cdlo

— 8 .5
I

]!ri;;lit ( 1 lo 2) ilill'ii.-.<<l and ararcli .vith ^trcanii'is,

sliglilly piisnialic in IvS.lv, when.' l>rif;lilrst, IVoui

K.S.K. tlnoii'ili zenith I- .N \V.— <)

— 11

Hi n
A.M.

•i
i Faint arch (-3) from IvS.K. lo .V.X.W., ,30 alt.

lJitlu.>i<'(l iniissi'S ol'li^iht (l) in ami S. of zenith -

Diinil of light Ihrongh zeni'li lo alionl 20 S.K.and X.W.
ofzenitli (I).— 2 .5

j
Fiiint paleli in .\.\V. . - . . .

— 3 o
,
Arch (1) I'nini .\..\.\\'. Ihruuudi zenith In K.S.K, hoiizon

— 4

I 2s —

•'i
.
Arch (1) from S..S.K. to \V..s.\V., 2i> ali. IrreLMiljii

anrora (
I ), sirialeil, arid in rnpiil nicitidn, from K.S.I';

I

thi'(inj,di zenith and niiivihf; Inwards .\.\V.
'>

. Arch (','.) tVum N.W. lo S K, 3(j S. of zeiiilli, and i

A.M.

17th 7 28 — 11

A,M.

8 28
;

17 12 6

hti'eali ( .)) from i'i.S.K. I'

An'li(l) fiom S.K,.jn.-l ali(

)ith

'Ve I he nicHin lo1 lo X.W. hiirizon

— i) 28
— 10 28

P.M.

— 1 28

'- I .'.7

— 2 4

I8lh 7 28
I'Mh :> 28

— r, 3(i

_ 8 28
1' M.

— I 28

A.M.

2(iih 7 2!)

— 8 28

_ 8 ail
!

_ 8 10

A 17410.

Irrefrnlar areh ( I ) from X X.W, jn^t aliovo horizmi In

K.S.K., n muss of anmra of a ;,'reenisli eolonr at llie

ell (1 ••">),

ll)e-

X.X.W. end of areh III ff nil it another

fliylilly prismatic. llMoni;!i zriiiih to'.vards .S.K

of hi

Ma
'inlal i;

o
r> 1

1

of annua ( 1 I fron

III

.N. lo \.K., In.i lo lo all.

rniriihir aurora from .\.X. W. lliroiiL:li zenith t'l alioiil

4(1 all. in KSK., and aljout 20 wide I zenith.

Vciv liiint ( 2) dilfir-ed aieh from K. hoiizon tliiouL;li

34 Itii.'ht

lilh to 1.') all S.W.

.3.'.

3i»

41

70 alt,, tl

if

|pri.'.nialie aurora (

dc

i) fn X,\ W. h

liince dcsceii

Iii]|s>cs 111 aiiniila. liKi

ndiiif; to N.NK. hi on. T;

eiimiKlls I •loiids, fidlil S. to S,W,
(.."ji, 20 all. (.Ma;riielic ilistnrliani'c.)

dii

( -3) in X,X.W . 10 all.

ii|i|i aied e.\i.ei)l a faint iialeli

11

18

a Faint slieali r3) 111 all.

IS, fiHin

n 13

lil 12

— II

20 li

l(ri;;hl irn';.'iilar anroni (2 to 3) with slivanii

K.S.K. to zenith, i|iil\erinL'. and in i'a|iid iiiuiii.n,

|irismatio, and driflin.i; to .\ N.W, (.Maf;nr|ic dis-

lurUiiH'i .)

fnini

coven'i! with anroni.

Hand ( 1 ' fnini Spiea llin

lo '.ilillll III

fainler ( 1 1, and the iiliole sk\

I.I N N.W

Mo \,W.

le

.\i('h (•.")) In. Ill K.S.K, to S.W., 30 S, of zenith

T' laridlel iirelieo ( ' o ; ahout 2 apart, In. iii N \,\\',

L'h zenith lo K S,

Irrennlar arch, slriale.l, ( 1 ) Ii

piilsaliii;; towiirds zenith

1 S K lo SS W,, 1.' all.

— 12 l(i
I

Thi' whole sky fmin K S !: to S W. and al lilh

— 12 17

12 18

12 20
12 22

covered wilh \ei'y hiij;lil, piisii.alie, eiirlain-sluipi

aurora, in rapid lui.lion and piiK.ilIng in all din'eiion

(1 lo 3), l.ri;'hlc-l Imm K SI'l, lo S. (1 ), in zenilh.

Corona in zeiiilh, (.Minli miignelle dlslnil.aiK'i)

I

H.F. V.F.

27S

2H2

422

.'4

(ill

367
3o(i

367

1297

1199
1218

314

34.';

321
389

718

1000
2(H)

Oil' scale,

ill

"?!t

il
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i

w

i

1^

29 J.

Gtittint;* II

Mean Time. Muan Timi',

1S>3.

Fi'bruary.

li. 111.

A.M.

201 h !l l;!

1883.

Fobriiiirv.

<1. Ii. m.
A.M.

20 12 .W

U.K. V.K.

—



206

GOttinj(en

Mean Time.
Ijooal

ileiui Time.

18H;t.

February.

Ii. in,

A.M.

211I1 : 18

— 7 2H

M 2H
10 iH

II l.'l

— 2 L'H

AM

— 1

— 4 2H

.'Till ;! i.'s

— 1 28
— .5 28

(! 2H

— 7 2K
i

i

— H 28 I

I

281 h (i 28
,

— 7 2s

MiiitIi

isi :i III

— .t 211 !

— a 2!

— ;t ;i(i

— a 10

— II iiO

1883.

February.

(). h lu.

r.M.

2.) 10 22
— 10 55

— 11 5

— 11 34
.\.M.

24 12 5

H.l'. V.K.

Bright, irregular, (liffusi'il arch (2) of ii jjrpenisli colour

from K.S.K. ti> \V., 10 alt.

Ari'li ( I to 1 ,)) from .N.X.W. to K.S.K., win 10 liriglitcsl,

S alt.

Kaiiil palcli ( '."i) oTi N.X.W. Iiori/oii - - .

26
-

i

liriglit patch (1) "II 'V-K lioii/oii

."1 Diiruscl ar.li (-7) from K.S.lv to XX.W. SO all.

l>aii(l ..uddi-nlv appcan il Iroiu In all. in S.K. lliioii:.'li

ziMiilli 111 II) all. in .\.\V., pii^matic on .\. nlfjo (il'|.,ini|.

anil pnl-alini; fioni.N.W, to S.K. ; towanU X.W. In ,s

(;)) it rx[>liKlo.| into Corona, in wliicli iriniMin.niloiin.'il

strramers ilanocil with ;;i'('at rapiility. Tin- wliolo

(lisappeari'il In 2 minntrs.

— G :> Ilainl from S K. lo X.W. tliionf;h /oniili ( 1 1, ~lii.')iil_v

' prismatic. ( Itilil.ir anil iliTllnomi'lcr illitinluil.)

1.
I

.')
:
Faint anil r.'i) from S, o .X.N'.W , lilt iilt. I'alui

nia>.Mi's from K lo IvN.iv, 70 nil. ( .Ma;,'nctlo ili-

mrliaiK'i'.

)

17 Miitilit nia>-o^ of aurora ( I
• ."1

) fiom .N.N'.W. to W.N.W,,
.)il alt.

Arcli (I) from N. lliiou^'li /inllli to .S . whoro illlViisoil,

Mnnsi'.s of aurora 1 1 1 in Iv, IvS.lv, ami S.K., ;)() lo 10

alt.

— 9 .") .Si'rponliim aivli (1) from K S K. Ihron^h /onllli to

X X w
Irrcfinlar aurora (I) from K..S. K. to X.X.W , .'iO all,

partly vlriblo throii);li clmnls.

H .") ' Ditto, Sky ni'/irly ovnoa'^t

!l .') I'ati'lii's of aurora ( o) vi>llilo lliron(;li cl' nils from 1: SK.
I lo X X W., 2.-. all.

10 5 Faint irrr^nlar mroia from IvS.K. lo .V X \V., 80 alt
,

('."). I'ali! - of a Mora just a' ovo liorlzon fruin

KS.K. to N .\.W,, ( •,'.).

10 4.') Itriuht liroail ililTu.-oil awli (I) from IvS.lv tlin.iijjli

/.cnlili to .\ X.W,, paitlv \lsllili' holwi'i'ii cluiiN in

X X w.
— II 5 Faint irri<,'iil.ii an li ( o I from KS.K. horizon to WXW,

(U) alt

27 12 ,) An4i I '71 K S K lo W X.W , SI) all. - •
j

- 10 ,'i |)itTiis)>il an'li ( 7) from .'lO alt. KS.K. ihrouiili zi uith
'

to 70 alt WX.NV., partly visililc lhn)U!;li oloiiil-i. Nky
' iiiarly iivorciisl,

11 "1 DllluM'il iua>s of ll;,'hi III zi'ullli, ami cMinillnf,' 10 S.K.

1 ofzi'iillli.

28 ti 47
;

Itan.MVom K. llmmjili Irsa Major to X.W. (I) - -!
— tl 57 llaiiil Hi aliovi' and olio on rltliir ^-iilt' of I'l'Mt .Miijoi

Itrlfjlit alvh (2) with vr.-tiial .-Inamirs fnuii W.N.W.
tliron^li zoiiith lo K.S.K., sll^'hlly prlsinaiio, in laplil

iiiolloiiHiul ilriftiuf.' lowanls X.lv llrl^'hl (lo) illlf-

uni'il inasw ' on horizon from Iv lo IvS.K.

Aifh now lr«s lirluhl (I) in zonitli, illlfu-cil in W.N.W.,

j

ami sirlali'il In Iv.S.K. .\urora on Iv horizon now ('.")),

7 13 Arch irivpular (2), of nnforin liriyliliic.<r» ami l.i wiilo

ill ?.cnllh. .\nolhcr lower arch (1) fmm K.S.lv lo

I

K.N.K.o,al|.

7 17 ^ rppi'i inch ilulillnjr in zenith ami dril'llno S. it W.
l.owcr arch as alxuc,

7 27 ,
Aliino lower arch Mcinlcil wllli upper one, all oO , mul

I

exlenilln^ lo /ciillli : siteainers of a greenish liuo al lln

oMrcmllli's of liolh archcn. Lower ureli .seipcnllm- In

sliiipo III KS.K.

.320 2o; 250
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206

liottinpon

Mi-aii Tiir.f.

Locnl

Menu Time,
II.F.

1 !83.

JImhIi.

h. III.

A.M.

1st .'i 00

— 1

— 4 .-,

— 4 10

— 4 1.')

— 4 20

— 4 .1.5

188.'?.

rebnmry.
il. h. m.

r.M,

•2H 7 31.'

7 37

7 42

7 47
7 52

7 37

8 12
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G<>ttinf;on

Mcjin Tiinc.

Local
Me:m Time.

1883.

Mnrcli.

Ii. III.

A.M.

1st <) 5

— 9 1,-

i) 'jr, i

1883.

Miircli.

(1. h. in.

A.M.

1 12 42

— 12

— !» I.-, —
— Ill

,
—

— 1(1 I.)
' —

-- 10 ;!ii —
— 10 10 —

— 10 ,",0 —

— 1 12

1 22

1 37

1 32

—
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W

I

I

I! I

Miaii Tinu'. lean Time.

1883. 1
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GSItinnn



30O

1883.

Mnrch.

(III.

Till

Bill

S -Js

<)



801

Oiittlngen

Heaii Tinii".

Local
Mi'iin Time.

IH83.

Mnrch.
h. m.
A.M.

iJlli 3 H

i

lH8;l.

Mnrcli.

il. h. 111.

I'.U.

H () 45

n.F.

— 3 2H — 7

— 4 2.»

— 4 28

— H
— H

"A —
4 .'.(i —

:u

I



803

fiottlnjri'n

Mean '['imo. Mi'an TiiHi'.
U.K. V.K.



808

Gotlingcn
Ueon Time.

1883.

I^Inrcli.

h, ni.

A.M.

Hth U 2H

P.M.— 12 L'8

A.M.

loth 4 '20

— 4 30
— 4 -JO

— 4 .")

— r>

Ml'iiii Timr.
U.F. V.F.

188.1.

Miircli.

il. Ii. ni.

14 3 5

7 57

17

:tL>

37

42

5



8M

I

I,

I
11

:

Unttlngi
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f.¥.
Ooltingcn
Menu TiiiK'.

Local
Mean Time,

1883.

March.
Ii. III.

P.M.

lath 12 28

A.M.

10th 6 28

— (i 5:1

— 7 2H

— H 2)S

— !• 2S

— U) 28

P.M.

— 12 28

1883.

March.
(I. h. in.

A.M.

18 t a

P.M.

- 10 .-,

U.K. D. V.F.

— 10 .H)

— 11 r,

A.M.

li) 12 .-.

— 1 .->

4 o
A.M.



f:

'Is

300

GottiiifTcn

Mean Time.

Local
Mean Time.
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Gottingen

Mean Time.
Locnl

Mean Tiiiic.
II.F.

1H83.

jNfarch.

h. 111.

A.M.

25tli (i 'Zti

— (i 59

7 121

7 2!)

— H

— H 2S
~ }) 26
— !0 2s

— 11 2S

2(itU i 'JH

— i .17

— r, 2s

" 7 L'M

— 7 !;.•<

— H L'll

— H L'))

— H US

h



t

VM

308

Golliiint'n I L<ical

Moan Time. ! Mian Time.

1SS3.

Miiroh.

Ii. 111.

A.M.

Till .f .')(•

III'.

.)



30!)

QAttiDKcii

Mean Time.
I/ical

Mrmi Tiaic. I

.iO

111,')

.IliO

(i7:t

III!

':tl

1 (>:>

ILK.

ihh:!. iHs;i.

Mnrcli. Miiri'li

li. m. '

i1. Ii. in.

I'M.
'

.\ M.

•JTtli IL' -'s 27 » .'.

A.M.

L'Slli 3 ...(

— l .">

— I •2i\

\



i. I

! l!

(

:^10

Gi'ttiii^en

Mi-an Tiiiu'.

I.ncnl

Mi-iiD Time.
H.F.

1

7 l!o

:!^i

— !l I'll

l«fi3. lS8.i.

Miiioh. Miircli.

b. m. I (1, h. m.
A.M.

I

r.M.

2f)th 4 \10 2> 7 ')7 'IVo imialUl aiclu'.i (l)miil ftriiilcd. ticpiii K S.K. tlirim^li

/I iiilli til N N.W.. |iulHiliciii I'lnin !•; tn N.— 1 -'^ — *< t> MiitH 111 ^ll'iall'>l iiiinna (1) willi a ^'irriii-li jjliiw ill

I K.S.K., 3.') all. liTi'f;iil«r aii'ii (,')) Iriim S. >o \V.,

il. li. Ill .«. ! '.'.•) all.

— 1 .'i7 — f< .11 ;J(i
: Arch (1) rifiii IvS.K 1,1 \V , Mll.iO

(I. II. III.

— 5 2 — S ;i<) ,, ., Mar-s .li" cnilain >'na|iiil lolilt (
I

-.'i),

|'ri-i|i iiir t'lum K S K. (c. S K,, I.) all.

— H 41 Arcli CJl IVdiii N N \V k. N.K.. |iii<nialir. l!(l alt.

— it .'i Sin •iiii.is ( 1 ) I'.iini N W. Ill \ N K In iiipiil iiiutiiiii, .'10

.•ill I'lililir* anil .-MPMiiic'is riniii .S 111 S \V , L'li all

— 10 II .M,i.<K 1 r aiirur.i in K .S K . ;1,") all ( 1

1

— Ill 't' Ini-L:i:lar airoiM 1 1 I lii.iii IvS.K In \ ^V . Tn all . iiir-

laiii..-lin|M>il mill «illi striiinii'i'-.

— U .) Miis-(- ill aiiiiiia ( 1 ) IVom KSK to .\ .N W , To alt

ll'liLMilai ililTiiM il ai.il atrial. il null ( 5 In l."i) fmiii

i: S Iv iliriiii;:li ziiMlli III N N \V , will 11 liiii-lili^f

.\.M I'liinI aiMuia fmiii S K. In S.W , III all I .'l)

J!l \'2 '> Irniiulai .iiiniui ( 7) li'niii KSK In N . wiili -Irrniiiiiii

al rMniMilii>, l.'i all Kaiiil ililliiMil iiiiVMii in /rliilli

anil In III all in N W am! S K (
.'.)

— IL' .'iT I riylil iiiiHiia 1 1 ) riniii S K In N W , frniii I.'i In (>«i a!'

ill S liii^'lit ililVii-iil iinli (In) frniii KSK In

NX \V lliiiiiiuli zrnilli laiiil lrii);iilar iiiiis>rs, liki>

• Miiall ciiiiiiihi^. I'lnmls. finin KSK ti«aiil- .\ In 111

alt. I'Tl ( .Miif,'nrlii' ili^iiiilialii'i- )— 1 ."i Uinail ililTiiMil iiiri;iilin anil ( 1 .'i I Iinin KS V,. ilii'nii;;li

ziiiilli anil r\|i iiilini.' in N \V ami N.N.W. linri/nn.

1 Ml Sii'i'ak^ mill .^in'Miini's 1 1 ) ill ami itiniiml /I'niili. IlriKlit

j
i'iiilain-«liii|Mil aiinia (Ini in .N .S'.W in -JO |,]|

I

Sinak ill in K.S.K. In In all aiiil in S W. ( 1 ,-,i i,,

10 all.

1 iii Skv liiiiii K.S.K In N .N.W. mill /I'nitli ilihh' i.r Ii»h

j

ciivinii Willi liiini ainnni. Streak in .S. mnl S \V
, |."i

' all, (•.-,)

— '.i
') A.' aljiiM-, isri'|il Iniiii K.S K In K, i .nl I'mi.i Inri/.'ii in

I.'i nil Itiijilil. \irliiai, |lli^lnalil -liiaiiiii> I'Jl In

! rapiil iiiiiilnii liniii K. In K .S.K., ."i all

- 'i 'I'llr •.\llnlr VilV lailll

— li :14 Viiv lailll lllaw<^'^ III .N W , l.'i all (-.n— .1 ."i
I

C'lltliiiii--lia|iiil iiia-M- nl aiiima In S. ami ."> \V , |."i

I all (h
f.M.

I

H ."i Arch (7 I" ll liniii N tiiKSK.liO alt , ronl'u-i.l, an.!

nf a (irci ni~l( cnlniir, In idlitci-t in K S K
— X :l."i

' Kaiiit aiiniiii ( 7i tiniii K In \ K . all .'i - - .

— 9 li .\nli {'> 111 1) innii KSK m \ , ."i alt., In aim i in

\., anil liil;;lili-l in KSK Kaint >tiuik i :1) In

! N \ W In III all

— Ill .'l Flllnl |ill|r|l l-.'ll nil I'l S K llnli/nli. Sinaki'Tl In

/I nllli

— 11 .

— II ."i .\iili(l) liiiiii K S.K In N W , liivvi r iil(.'i> jn-l |iai-lni{

Alrlnin- ll liill;;li I.i n

— II '-'.'i Iln ml, ilillii-iil anil lli,nii;.i|i /iiiilli. aliniil l.'i wiil.finni

N \V l-.S K I I'.'ii

\,M

no i,; ,1 Anil tinni S K lliiniii>li /iiillli In .V \V (I .'n, il a

'.t -Js

— 't I't —

— in

._



811

V.F.

137

117

Ciuttingcii

Mfiiti Tiitii*

Lucii)
I

Mean Time, i



I

;

•1

,!, I

Mvaii Time.

April.

Ii. III.

A.M.

— 7 Id

— 7 l.'i

— 7 .".(1

-WO
s ,',

— 8 10

— H 1.-,

— 8 l,j

,



818

iiOttiiiffen

Mean 'I: up.

Lneal
Mi'im Time.

II.

K

V.F.

1H83.

April.

Ii



:\u

u ,

1:1;

O.'tiing



I'M

502

816

(i>Utinf;t-ii

Mi'an Tiin». Menn Time.

1H83.

Ai.ril.

loih r

mil >;



31 fi

il

I J

I 'I

Gi'«tiiDg«n
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corivspimd. at any hour of lnoal nioau time to the reading given hen' li.r when thriT ren<lings nre given, to iheir mean)
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