


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































EXPEDITIOlf TO FOIl{'l aABBOW,~~

r ll89965

P 1. '1lI9291+7 000003'f
1-(t'-CIQ 0.00000

Tt 1.79966

o

.--e=it.'
I 25.818

IIU

35.0

35.0--.
311.0}leaDIl

5 05 50
06 53
<Y7 57
09 OL5
10 05.5
11 09.0

80
Ea
00

It»
112
126

,-
Temp. , Estreme 8tlll1e

~
, ~

:No. of oeeil· CbroDolII8ter 0eIlIputatiMl.IMioo.. tt_ , i readiDp.
!
I

lI.m. I. t tit. I- I.
t , M 15 ao Ill. OblIervedbeof llll_illatilllJs............634.ll!
8 56 19 Time of onelNlCiJIatHu..._•• ,H............+7. 9385

1. 57 2S i . Correction fornte... u ................__ ..+0.0003
~ 58 26 1 I --31 50 80 : , I '1"= 7.9368

i 40 !I 00 33.5 I 35.0 11 31
Log'm-;: II- I !-

'ClM!~tof""'. ValneofOuelCAltldtviaiOO=3'•• 1 (ar. ee.) Tt' 8.2OOM
. ... O.lllMIO

r~I~~i-'i~~-i-:=::" ~~§
•. 10.0 23.0 21.0! -I ,I \ H=l,lMIlI

•0.75 , I ! Obllervat.i0D8 of de6eetioMt Date, :ll:aY l ,' ; hour,too 12.. •• 5 2t. 2$ : UO .. m., by Bond No. l8I. 'Iem.. t= lIIO.
2._

20 U.O' 31.3 22.65 ~~5v' I 3.7m8 I *;'&M908

2IlO 17.8128.0 5COO (ar. co.) 8..81 ~ mKt. If'145

1+ 11 CI.00037 ! .. 7._Y till 8.84326

[Date, lIay 31,1883. Glittingtln time. lIIlItrumeat, thef)dolite magnetomtlter No. 11. Haguet L II• lI_ riur; DOt -00. Chro­
. nometer, Bond No. 188; fast 23'"43'; dajlI nte. 3".6•.gaiBbJg on mean time. ObllerVer•..A..C.Dark.]

.0..,-0. 1
. Chronomet., I. Temp. IElltreme~ ITimeef80flfl. '

latioo.., time. ! &' ! readings. . cilIatlona.

i-------'.---
A- tit. a. ... I.0 4 42 17.0 39.5 U.I 62.08 43 21.0

10 « 2ll.0
24 411 29.0
31 48 33.0
40 47 37.0 39.5 «'0 53.0

cOmputation.

,.
ObeetTecl time ef 80 eecillationll lM8.50
Time of ODe OlICil1ation _ _....... 8. 081!
~rornte, ~ -o. 0003

T' =8.0800

--------

8.54M7
9.12154

'Ill. 7.86801
tit 8. ll8400

fit

11
tIIIH

Lo!l'ms.r O.llO"148

i-t UIWl
1l

1+7 0.00031

l-('-t)q 0.00037

Tt L81580

Car. oo.)!l" 8.l8440
... 0.0H30
'.,. lJ.tIi28ll

mE •. 121M
"tit 8. 8lI4OO-H=I.. 1I 0.28'754

~~~IlI=:,~,,~rl'·U5

10 ... 0
48..0
"'0...5
4'7.0
47.5

10 '4.110

1---_\

I
8.'I3t10I
Ullhl j
O. 011881 I

.==8'.8
l>408'+w'
5400 Car. co.>

1l
1+/

LCl&

i.801

53 03.0 40.0 .. t 5LO I
54 07.0
~ lLO I'

5615.51 I .

5720.0 1 I 1
58 2405 I &0.0 !\ tOol . 51.2

lIeau \ all '75 \ 1-----1

I

1--:--:---'-
2S8 , .... 1 54.2 i 47.15

r . I

Its '«0. 48." 46.11
I

348 "-0 5Lt 47.90

258 "'0 \ 49.3 1. 46. 05 \ 1.25!

--------',
Kealu=l.oa '

80
88
llCI

184
112
120



B1tPBtJITIOW•• POJBlrllA. rAIJAStA•

.-..' &her,.... .".....,.t UoII......

fIO & &llt8C

1.12O'JI
~-.' 7._.8ollNOI

r,~+1

~1·~1
1+7 o.OOM :

1-(f-Clf 8._
rr 1.81OM I

~-
(tIr...)f' &18801

It' 0.....
• •• 9n1ll

d,I.I:m1
• 8. fl1lGOJ-B==I••1 U 0."1'

Obllen'atl- et .eIklctlOll.' ~l.Tl1l1B141 ~ou'" !
UU ... ID., br ehl'OllOlllBtlIr _ ..... '''''
'=420.

,,=4'.4
6400'+'"
lI4OOlar.oo.)

"1+7Mean" 1.18

----.--,...--,-------'1~ "

I

80 t 57 5R.O 43.0 16.11 :21.5 .. "'0 t'-I-+lo
88 59 u:I.O 48.5
98 11 00 Oi.U 4&0

104 01 12. 0 i 48.0
112 02 17.0 48.0
120 00 21.5 43.0 1lI.2 2'1;8 .t7.11

--I
M_ 43.0 i 10 48.00

I
I

CoetIIcientottoraion. Value of one eeale-divLIlon=3'.•

No-of_n· I Chronometer T....p. :Bxttllme~ TJmeGlIO_ c...........lation8. ti_. ~ readiDgII. oilIAtloIM.

f
i

A- m. .. •• t. I.
0 t t7 10.0 At 13.. I •• QbaemlI1,liae of .. 0IClU...'...........
B 48 14.5 TIme of OIle 0IIliIlMlleD ... ,................

18 49 19,0 . Correct.!oD for ral.e•.•• ,....................-
2(. 50 24.0 I

32 51 29.0
I,

1"-
I to 52 34.0 40 D.2 33.0

pjate.JlUle~~. =~II1..l='=:~~~":::~~'~~~rd.tq .... 0IlM0-,
--.J
't:..\
~~1

&Ollflll '_I

(Jh...

•. t·

o
8

16
24
32
40

80 8 01 35.5
88 02 40.5

" 03 45.5
104 04 50.5
US 05 56.0
120 0'7 OLO

Means
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ao 11.1 tU

6i8F·······~..······(

It 510
51.0
51.0
51.0 ,_,.. 1-
5L5
5L5

If 51.rr
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640 EXPEDITION TO POINT BABROW, ALASKA~

(Date, .1111114, t888. GiittiDaen be•. 1:lI&tmmeDt, tIleedolite~~terNo.n. llatr!lliliL"., Jrfaae, ring oot used, Ch....
J_.r, Bond No. 188; 28"' I'f1t BloW; claily ratlll,3".0,gainhlg 00 mllllJl time. Obtllllrver, A. C. Dari;.l

No.otoacH· Cbrooometer ITemp. IExtreme eeale TIme of80oa-l ComputatiOJJ.latione. time. t' readiDga. cillationa.

1&. fit. I. I ~O i fit. I.

\

I.
0 4 U 14 18.0 43.0 Obll8t'Vedtime oUO oscillations........... 653.50
8 15 19.5 I Time of ODO oseillation ............ '" ..... . 1'. 1()88

18 18 25.0 i I I Correction for rate .......................... -0.0003
24 17 30.5 I ---
32 18 35.5

! I 1"= 8.1685
49 10 41 ~O 24.0 41.0 I ---I ,

" 25 08 58.0 27.2 41.2 10 54.0
W ms MO
27 18.5 53.5
28 28. 5 58. 0

ll,,:: 1
1
:: 1..~~.~.I_.~~..~.I--I0 ::~ ,

Log'ms.
X' 0.91214

T'" 1. 82428
11.1+1 0.00061

1-(t'-t)q OOסס&.0

Tt 1.82489

(ar. co.IT" 8.17511
,..i1 1I.ll'J4<W
M 9.94.92

mH 9.1123:1
m 8.82957

H 0.2B2i6

fIt=0.0075

H=I.918
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Obeervattona of defiectioDs: Date, July 14; boor,
Bb 50- a. m., by Bond, No. 188. Temp:t",oao.O

m 8.Me7S
H

mH 9.11233

flt2 7.65908
m 8. 8<:lJ5ol

O. OOOtll .
I
I

8.73aoo
u. WiGl

11.
1+7

, I
-'-'i-,OLI I". Valn~ of one ~calJ, I.&.!llritbmll.l

TOI'lI. Differ. I di\"1810D =3 .(,'9 I ~ I
circle. Seale. Mean. encea.' . I

! I '

1

'-;;-;-0i41.01 • 80.0
1

--::-11" .----\

210 81.8',39••" 3&1 i

I , 3.8 :
I ao I $12' 38.8 84.6' t/='7'.'
I 2. 5 MtIO'+",
t 1:0 i 118.8 40.2 37.0 MOO (ar. eo.)

1-----1-----
! se

Il8
00

le4
1l:t
120

lDate, -IDly84 U83. GotlinlleJI time.hll~rlln"·Dt, tbeodolftem&j!.Dt>tometl't 1\0. H. lIapd, L
II

• Mass 1'111# not need. Chto'
nomet, r, Bond, No. 188; alow 27"'15.5-; dllU.r rate, 4·.II,I:"lnln;:: OD mean time. Obllerver, A. C. Dark.] .•

-----...-
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EXPEDITION 'J.'O' POIN'.f':B.A.RBoW, ALA.SKA.

JlagMtic ~ttou at UglGGtMe, Alukc-Oontinued.

B_1.•

Oblervatlollll of dd('ctlontlI pt•• Allllll.t 14,IIIoUr,
4.05 .. m., by IloJI<I,No. 18/1. 'temp.l "" "".5
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APPENDIX No. 5.
OB8BBY.4.TIONB JlADB AT UGL.4..4.MIE .4.L.4.SK.4.~ IN 1881, 1~, .4.ND1883FOB DET.EBMININC THE M,J(}.

NETIO DIP .4.ND THE MAGNETIC 1NTENSITY BY ME.4.NS OF THE DIPPING NEEDLE, TOGETBAB
WITH TIlE OOMPUT.4./IION .4.ND .4.BEOAPITULA.1'ION OFBE8ULT&,

[Computer, E. H. Courf;enay.)

lDate.:N°VeIDber 30;1881. Gottingen tbae. SwtiOD,U,wmil', Alaska. Dip cirelolio. 23. N~le No.t. Observer, M. Smith..Time of
bej(iDDinlt10· IS'" p. m.; time Of endmlt. 10· fl'" p. m.]'

Mean ......... 810 21'.1

ReButting dip, 810•. 1

K_ ........ 810 23'.5I
'--------------_.........~'----------------.-!

lDatll,December 17,1881. GottiDgen tbae. Station, Ug1aamie. Alaska. Dip circle No. 23. Needle No. I. ~. J. Call1tid,..]



EXPEDITIO!(TO POINT BARROW, Af~.A:8KtA.

lDate, December 19,1881. Glltt<>QgeD tUlle 8 .
• tatlOll, U~~i:Y"ka. Dip <llrele No. n. Needle N.. 3. Obtenet.

81° 28'.9

BfinltiDg dip, 810 111'. t

tJIirIJk· Ir.
1I*.. 1-'.
N.,dJe S.

0Inf# 8.
.....11.
N g.

x.,. U...



644 EXPEDITION TO POINT BARROW, ALASKA.

,Date, January 20,1882. 8tation, Uglaamieo. Al8lOka. Gilttingen time. ObBervllr,J. Ca8lIidy. Dip circle No. 23. Needle No. 1. Time ",
beginning, 1· 10- a. m.; time of ending, I" 40m a, m.]

Polarity of marked eDd B north. Polarity of marked end A north.

Circle in mn:;metie
prime Vt rtical.

810 23'.0

Reanltlng dip, 81° 23'.2

Kean...... 81° Ill'. 5

Circle eaat, Circle eaat, Circle weat, Circle weat, Circle'l"est, IClrele \V('st, I Ch ele east, I Circle C&I't,

~~ ~~ ~~ ~~'~~I~~ ~~ ~~

a N.~ a N. a I N. I a IN. ! a I?J L IN. I a IN.-----------------1--'--,----1-- ,----,--:--
o J 0 I i, 0 t . 0 , l, 0 I 0 I 0 I ! 0 , ; 0 1 0 I '.:1 10 , (n / 0 I i, 0 I \0 '

81 'Z1 81 0281 40 ,81 2081 05 81 04 181 30 '81 'Z1 '81 26 181 17 181 27 ,812581 50 181 1381 3881 2~
~ I 00, ~ I ~ i m i 04 30: D, 23 I TI U ID I ~,U ~ n

---:--'---I-,--:---i-,-!---I--'--~-'-'--.'--'-.-,-,-----,--

(Jirele N.

Needle N.
Xt.'edle S.

81 f7. ()81 14.581 39. I; 81 2l!.0; Circle 8.

i J! 'I ~-!leN. I'

810 B1'.0 : 810 llQl.81 ,NeN.le S.

I 1102:>.01
l!l° BO'.9 1

1

:1' MAg. mer. ,

Mean....... 81° 26.0 I
I, :...' J

1

81 28.5,81 01 ,8141 181 20.581 06 ,81 04 181 30 181 27 181 U.5
i81

I, 181.25. 5,81. 25

--;;-~l 810 SO'. 7 I 810 05'.0 810 28'.5 I 810"20'. 8 810 25'.2
-

810 22'.2 810 16'.8

[Date, February 11, 1882;. 8tation, UlllWUie, Alallka. Gattillgen time. OblM!!'\'ill', J. Caaaldy. Dip circle Wo. 23. Needle Wo. 2. Timo ot
begiDDiDa. l k 10- a. m., time ending 1· 40- a. m.]

Circle.at,po::o:.:rkl:::"'~I""'--'IcircleWeat,~i~u:e::~I~::.·':·\,~"-' 1.1 Circle in magnetic
6Iee ea.t. face weat. fllee_to . face we.t. face west. , face ll88t. face west.. face east. I1 prime vertical.

8. N. 8. N. I 8. N. I 8. N.j' 8. N. i 8. I N. I S"I N. 8. I N. :i
-0--'- -0-'-:-:--::-i-;:;--=-:-:~ -;:-:-.-0-'- -;:-:--;:;- -0-'-\-0-'- -0--'-1-;:;-1-0-'-I;---c--'-'r-cle--N,-.--I
81 f6 81 88 ,81 40 81 89 ,81 88 81 r1 .. 81 20 181 2081 22 81 23 ,81 'Z1 '.81 18 81 49 181H 81 4081 15 \, Needle N

47 .M '88 ,.48' 116 81115,20\ 211,24' ,24 i 17' .5B, 1111. « ,17.NeedleS.·

"',.." ~1~!iUlF'I'8i"i1.i18L20:8li3:"5!I8i2i5i"51'ii"i7.iilMii12lii12I81l6! «rell S.

81° 41'.2 i 81° 4CI'.O i 81° 83';0 81° 18'.8 I 81° 23'.5 I 81° 21'.5 I
1

81° 31'.11 i 81° 211'.0 !/ ~=:~:::. __
810 W. Cl ! 810 25'.11 810 22'.5 810 30'.2 ! Kag. mer. 3'..!O 10'.0

KelIIl ...... 81° 33'.8 i :Meo.n...... 81° 28'.4 tl[--------_--:.._------'-----------------:"
Beaulttna dip, 810 29'.8 :!

lD*te, J'ebruaq 17,188t. Station,UrllWUIe. A.1aaka. GittiDgeJl time. ObIIl'l'Vllt. J. Ca881dy. Dip circle No. 23. Needle No. I, Time of
begbmblg, :PlO- a. m.; time of ending. 2. l),jot. a. m.1

Circle in maj!Detlc
prime vertical.



~~'18,l8a8t1o$loB;U""'A.IIlIIh....~.::'ot=~i'l:!.'..-:.r li.... li.u. )TOo... ~_ of ~1'1D"I

I

_I'_'__ llt'Bultillr dip, 810 28'.2 11

I Dat«, March 17,1882. Station, Uglulllte. Alaaka. ObeerTe1'. J. Cautdy. Dll' ('Inll.. No.28. :Needle !lOot. Time ot betllDnl... 1'...m.
timu ot eadlDg,I'~ .. m.l

Ml'IlD...... 810 23',9Meau ••••. 810 28'.8

. Pol8lity ot marked end A fUJrll. Polarity ot markedeJld 11 tWI".
(>mlo-, ICl....-I"7'10 .", 1...10 .... ...10 "7:r'"- ........... """"" Cl",'" III mar:r.1o
t_,east. "I--.!~C6 w~~ face_to I~':'-~~ raeeeMt._ tllee wea&. face_to ....1 pti_ 'ret'l cal.

s..':N. S. :N. S. I:N. S. :N. S. i!l· S. N. 8. I N. 8.' N. "I . .. I . I-----1------'-----1------;--1-------'----1--
,0' 10, 0' 0 I I0' 0' I0 I 0' 0' I 0 , I0' 0' I0 , I0 , !0 , ! 0 , !' 0ttvJU No

Reeultblg dip, HO 26'.3

(Date, MlU'oh 18,1882. Station Uglaamle, Alaaka. Obsr""cJ'. J. Ca.Aldr. Dip c!l('lel!l'r. 23. N«dle No.2. TIllle of bl\gbmlng, 1'...m.
, UOleof endiojr. I' 5&" a, m.J

I J'olarity oC marked end 11MrlA. Polarity of marked _1 A ftOrlh. 1'1

Clrele out, ICirele rut, ICircle 'Weet, I(llrtle '!felt., C~~~ jcrle::t! c;::ew~ I c::J:t., I' ~v='"
flwueaat.. £.we west. I (aeeeset. !raee..... ....,.,........ ~--~_--!---',

-s.-IN:-,afN. -s.-I-~-s.-I~Is:~1 8. 1~1~_1.!:-'~1~'-
1-----__1__----

1

- - , ,--1--1--1-- I
I· I I I , I 0 I 0 I 0' 0 I 0 I I) I .(}intIlf:
0.' 0 I to, 1 0 , I 0 I I 0 J I 0 , j 0 I 0' j 0 I .liD 81 M ftl fit 81 Ir. .

'81 ,. ,81 20 f1 40 81 20 81 25 81 23 081 21 1'81 25 81 3lI 81 112 8l 20 81 25 81 5i U U 14 ltflPdle N.i 4,3 : ~3 I 37 20 22 24 21 26 1IlS 3ll 26 ~ - :N...nes.-,__- __----, ,-----'8i%O"ill 24 118149581 U8l 82 811U 0',.. •.
'81.4a. 581 21.5,81 lIII. 5 81.20 ,81 23.581 2l\.5.81 21 :81 25.5181 35.5,81 82 i . ' • I ': ' " :N'~e4le le.

'I-;~~I : 810 -'.5 ! 81a23'.8 810 33'. 7 -;'a 25'.2 r;;W1 81
a

211',8 :liHlUe8. _
81 "':;'.5 81029'.3, I <IQ : !', Ka,.IIIlIl".ll2OlO'.t

I
"'028'.5 I 810 ll!'. '1

810 30'.11 810 23'.' o.



'------'-----:-----=----=----------------'-----_.-

[Date. April 17, 1882. Station, Uclaamie, AlMb. Oblerver, J.CMeilt". D!tl circle No. 23. Needle No. 1. Time of bellinDing, JIIl!'"
.. In. ;.timeot llIIdiJIg,:!k.4Q&.. m.]

lDat~, Apri118.1ll8f. Station. Uglaamie,.6Jaeb. ~er. J. e-tdy. Dip circle No••• lfeedle No. ,. Time of beginning, l k 15'"
..... ; thD&..r...uDlf, 1.45iO"'-1-

------·~~-·~-:-~_:_-------_._---------------'-·-.e.-~__,:_------~-I



Mean...... 81° 38'. tI

Mea•.••••• 81" 20'.5

I

Reaoltiog dip, 81" 18'••

KeD...... 810•• 0



1DMe. Hay19,188t. Btatlou,Uglaamie, AlMb. Obeen.,J.~1'.·DtD~ lIto.lI8. NeetUe lia.l.' Tt.. of bellbmiDl·l~".. m..
t.ime of eDdbig,1 1~ ..m.l .

I Polarity of marked end B lIOrtA. Polarity of marked end A ftOt'tA;

Clrele~ IClrole east, ICircle "e~ Circle weet, Circle "_1 CUole~ ICircle -t, ICircle east, ICireltlip~e
~~ ~~ ~~ ~~ ~~ ~~ ~~ ~~

prime vert.tellJ.

I I I I I I I I I 'I~~!~~!~~~~~~~I~~I~I~I~!
Ii ! . .! I j I

0' , e I. ';·0 , I 0' ': 0 I . 0 J i 0 I '0 I 0' .0 I . 0 t i 0 10 J 1 0 I :0 " j 0 . I Oirele N.
,811'7 81 1. 81 52 :81 80 ,81 15 .811181 36 181 8l! 81:U 8119 '81 2i 181 20 ~ 38 :&1 13 ,81 37 i~1 15 NetdleN.

,

i i' .' I ,37 151~1..2:..'~:~I~'_2:...'~I~)~'~~~~J~-'~----'_-- NeedleS.

181.88 8114.6j81 52.6
181

30 1811581 11.lr 36 181 8l! :81:U 181 19.5181 22.5;81 20 '1
81 38.618113 1.'18' 1'"' i " ....."';:&

1810 ".2 j 810 41'~1! n.' ."" ..... I'" '1'.7 I 81° 21'.' I~i 81° ..... =::::, .....
810 18'.7 810 23'.11 I 81° 21'.5 I 81° 26'.9

M_...... 810 28'.7 Mean...... 810 23'.7

h'lltiDg dip, 81° 28'. 2

,

Cirole in lll8flD8tlo
prime .ertlcal.

OircleN.
N'ee,ne N. 3GO 48'
:Needle S. 37 13

Circle S.
NMldle N. 36 .0
Needle S. 36 19 I----- ~
Ma"•.8lI 45 t

Re8nlting dip, 81°26'.1 I
t

(Date, J_ H, l8ll2, tmtlogea'" ~n~~~~~'~~~Rio~~ m~ip drclelio.·23; }i_le No. 1. TIme of

Polarity of marked end At lIOrtA. I Polarity of marked end B norlr.. 'I
Cit'ele _t, .,' Oirole.. _t,,I Cin-le welt, Circle WOllt, 1

1
. Circle Welt, I Circle we8$,.: Circle ea.t, ICircle east, ,I,

taoe~ face weat. taee east-face weBt. fac6 weet. I face _to : face weet. fa" eaIll. "

~1~1.!~I~!~I~'~l~i~',~'~.l ", i,_S'_I~i~~:i _
o I 0' 10 I : 0 '.~. 0 I 1'0 , I 0 '" ,0 I :0 I i,I) r, 0 " ,0, I : 0 I 10 , :, 0 I, 0 I I:

1
,.81 J7 :8107 :.81 35 ,81 34 81 25&1 20 :,81 31. 1181 22 81 27 :81 80 i.81 20 1

1
,81 19.. ~.81.2 i81 22 181 N 81 04 11

, 80 ! 12! 38 I 36 27! 2a I 33, 2B I 25: 113 : 17 16 j all ! 19 I 32: 02 I
8i"2i58i'"'(i"5.8'i86.5~81 26 :8i'2i':58l 32. i8i22:18i26liii'"'iiU8118.i'8t1U'~:8i2o.5"81 33 -I~I
__:_.__' ! ' . t I 1 . ! I I . I.! I 11

81°19'.0 81035'.8 81Q 23'.7 81027'.3 \ 81°28'.7 81018'.0 810 80'.5 1~;;O-lli

81° 27'.4 81°25'.5 81°23'.4 81024'.2 . :1

Xean......81°2ll',. --:----- H 8 28 I]
I ean., .... 1° '.8 'I

(!>Me, lee. Stat-.1J.....~ Oblenft, A., Q.:palL J)l,,~1{o.It. ~ee4le1{.. ".4e6ectiag.)

I=:'N~:=: I1 . ..1 N-n'N&t"'bk<t
I.. HIe. D. '. .M.ic. R, '. " ,Circle WeBt., ", Clrcle.W88,.t, I Circle east, Ch<ele eaet,i ~ eaet. taoe east. .1 rllce W68t. I face east. race weat. face 0llBt.
I I

'.



EXPEDPrIOlf TO PODlT BARROW,lAUSU. M9

[Date, JlI1l8 U. 1882. Station, Urlaamle,AJaeb. OlJeemtr, J. Otalldy. Dip olrclleIfo.2:L .edoIfo.,. ...0I~..........
tilDeof ending, 2' 40" a.m.]

Polarity of marked end B aortI&. Polarity otma

Ch ele east. Circle east, Circle weet, Circle -to ,Cll'Ol& weet,' Clrol~ ~t.l
faro east. face west. face east. face west. face west. face eaeto

~1~,~I~_S·_I~~·~~~·~i~!
I I'

o 1 0 r. iO' 0' :0 t 10 I :0 I 0 I ;0 I 0 I '0 '. \0 , i
,SI 35 SI 1081 87 .iS1 C8 'SI 20 'SI 21 SI 12 SI 09 ,SI 88 Sl lK ISl05 !81 00 '

rke4 enU aortI&. 11

-clrole~" -\clrt'.le ••t, 11 OI"'IeIDID.....
face weat. face ,eut, " prilne vertklaL

S. I ~~:_~_·12!;_. 1

o , I0' 0' i 0 , 11 cw.r. N.
Sl.7 '81 IS 81 85 '81 20 i

IS1 : 51SI :: .1\181 :JS1 ~:5:S1.: \S1 ~1S1 ~:51181: :\": I'L:.iu:J,,: '" :: lu: •.,:.',,: ·1', '~::l~:"
I I I 1 ' 1 I I 1 01...&

1--S1-O--'2-2-,.7- Sl0 28'.0 -810' 20'.7 Sl0 10'.8 810 86'.2 I 810 02'.8 i 81° 17'.7 I 81° 27'.5 :1 Needle If. '
I------'-----:----~-----l'----:....----. . , NeedleS.

Sl° 22'.9 810 15'.7 I 81° 19'.5 I Sl° 82'.' • &5

"'-......"..., ._.~". ".f -.._.,.~ .... ':1--' •
[Date, June 1~, 1882. Station, Ug\alImte, Alaska. Ob8erTer,J. C_ldy. Dip. elrole No. Ill. Nce4l6

No.•, weigbted. Time of beginning, S'l6'" a. m.]

880 12'•• tI80 03'

Hean......67O (11'.8

Mean......Sl0 Ill.'

H. Ex. 4:4 82



,N.s.

Needle No. to weighted.

66" 01'.2

Circle east, 1 Circle (,lIl1t, I Circle west, I Uircle west,
face l'l\Ilt. face W.,st. faoe east. ' face west,

(DtlM,Juue I., 1882. S~?4~=:a~~ of~t·ll~~:in.ri~CiMle No. 23•. '.~tlOOle

Needle N:.-~, No. ~-~~~:~;:-!

Circle eaat, " et.~~u eallt, I
Mic. D, ]YJW. R,

fll(;(' east. faee east, i

8. 1 N.. s, ! N. , "___! , c _~_... _..•_. ~_ •._~_

0.' 0 I 0 I : 0' 0' 0 I 0'/ i 0' 0' 01 0 I 0'

66 Il3 68 08 1 85 M '65 00 68 32 '68 11 65 21 65 00 59 08 '59 0( 41 45 41 14
Il3 00 M 08! ~ II I ~ 00, 00, M ~ u,

'-00""58 6608.5657 65 08.56832:5' 6811 166 22 tir:OO(5908.5'5'904. 54i45.5-:ni5

:---- ----- ---'-.-----..--. I·---c-·
86030'.7 66"31'.8 68"21'.7 65"11'.0 I' 59"06'.5 41°30'.3:-----_.-.-_._...__.._---- _.._----_. ' ---_.---------

66" 46'.4

Moon...... 66" 2ll'.8 .'=39" 41'.6

MeAD;..... 81:0 16'.6 lIMa...... 81" 11'.2

.Date. July \'7,1882. StatioD, U.laam~~1"~{ Caaidy. Dip ClireleNo.~. Time

! Needle NO. 8, No. to 4etectl:llg. Nee4le No.4, W'eightlld.

Clrcl~ ell8t;-!-ci~i~_;.~;, Circle west, Clrelo- -W-IllI-t-.,-;-:-C-Irc~le-eaat,--........-.---C-ire--le.....,..eaat-.-
"MIc D, ! Mic. It, ,~~ _... face eut. .....__ ~ ....._ _.~

tbcee8t. faee iIlllo't. race """.. - ....,., Wllll.. .000:;8--.

i--- . ". ; ·'------'-,----,--1---.---1----,..--

'!;,&;. \~N):.&;, l;;.~ ;:;. 'L-if;, L'.:L t.. iLi
" 88 i . 20 ,03' 18.. 16. 32 .' a7 • 51., 01! 18 45' 00 i

; eo ~·~u. iiJ~02.5rI17 J00~5i 66 ~J:~ii6"!.ii.5;67~.ia,~roo-ool

.,.:-:.·"11 .....'...~.•'"::..... i: :,:" ... ~,.," IW.' \

I



651

----------..,----------

Mean ...... ~l° 21'.' H 810 "'.2

Reaultlng dill. 810 21'.'---------_.

810 35':7

--'---~~380 45'.4 M..........850 51'.0_....-..C ~. ,.._

Obeerver."'.C_4y. Dtpoi_lIfo. 2ll. .... lfo." Ti..ot billdtmilllC,l·rt>o-l
(Dale. Jul~' 19;U182. StatiOll, lJglaaInl6, AlAb

Chd;~'ib~~~-~-e:-;-'-tA.-Ct~lIoe-re-l&-Wwelt,----:-:-Cr--ire-le-wMt.-_-,-S,-:P=-O-:-:-Ia-:-::-~-,.~:-l-mar-,-'k:-~:~-::e=-:;;,-:~-:~::t._:;;:I-~-~-ee-le-~-.~-~-.~l.!r••,-~-,,mw-.--1D-~·11

fsaccea: : S I If : Si N" s. IN. ~s.·i.-al...·, s. I B. "'_8.II-!:-~I'-----·I .•! • I ...a , I' .•..__.________ -------.----:--, '. N I
'-- • c__ •· , 0 I '0' '0 , .0' O/.relt.,
ill : . ,0 t 0 I 0 I 0 I 0 I . , < . '8101 i

,0' .0' :0' '0' 0 I '0 I ,0 '81 17 81 3:1 iS1 2ll 81 11 .8108 '81 4881. 81 32 I GIll N_klN.
81 4881 22 ;81 4881 25 81 19 81 28 81 28; 18' 32' 28 I 12 • 08' 47 i • I 81, • _ lli.-lJe K.

I ., 'I 22: 48 26 19 I 22 23: __-'--'-----.1--- ~,.______'__-----'--.- '8128 :8111.5'81 08 8147.681. ,8131.6,.1_.
81.' 5181 22 'Ill 4881 25.1181 1981 22.681 28 ,8117.6

1
81 32, . • 1 ~ _i_'_ ...'<MIleN.

1__'_1 1'__'__I' 1 It ° I 810a;el'~09'.8 r'- 81ow:7"i-si. W., X_le s. _
810 . ' " • 8103ll'" 810 20'. 7 81 ".1 • ._---..-- --~ ...".• W ••

.....: • 1 " ~I 81028'.0--
810 20'.11 I 81° 19'.'

llella...... 11° •••
Keau ...... 81° 28'.1.__---__-:::~.~:--.- .----~-.-.~,--.....--'

I-----~



1
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652 EXPEDITION TO.PQllfT .BARRLW,:AliA8lLJ...

f
!

NeedJeN0.3, No.4. defiect.illg. I1 Needle No. 4, "WeightAlc1.

-.;;< Ie-N " I Cbdo_1 c__ CiNJeMBt, Cirele~
Hi<'. D. }fie. R, ',face weat. I fltce east. face west. face eaat.

face east. fsce eaat. ,,

. S~J_N. !~I~:;~I~I~~~~~I~I
'I I I I 1 I

1.0 I 10 I 0' 10' ,0' 10 0' 0' ,0 10 10 10 I
'00 45 11IO 22 142 48 41 42 m00 :861665 48 85 OS 116!6 166 04 65 24 ll5 14 i
I 45 ' 23 I 4.7 I 4.2. 00' 15 49 I 08 271 05. '24. I 15 I

'00 45 !60i.5,~'414.2m 00 1166"'i5.5165 4S.565 08 - 66 26.51,66 04.,5:
1

65 24. i65 14• 11
!__•__I__•__L__', I_._1__ I· ,
1 00033'.7 I 4.2014'.S' 66037'.7 165°28'.3 I llSoJIY.1I I 66"19'.3
,----,,----

u'=38" 35'.7 Mean ...... 65° 55'.2

(DMe, Auauat 17, 1882. Station, Uglaamie, Alaska. Obl!erver,J. Cassidy. Dip oinlle No.ll3. Needle No-I. Time of begbmillg, I" 15- .. mo,
time of eu.diDg, I" 40m .. Di. 1

lI80 51'

lfean...... Sl0 22'. 3

ReIlll1t1ng dlp, SI0 22'.'1

M_......81° 23'.1

Polarltyofsnarked end Btatwtl. ,I Polarity ofm8l'1r:ed(DdA~•. ' " 11 I
Ci1'Ole eaM, Circle -to I Cirele weet. I. Cire,le "WM, ICirole weet,.\ Cirole west. I Cirele east, ICircle east, !,' Cirele in mllj!Detio
face east. face west. ! face eaat. . face west:..... 1 faee","eat. , face _t. ! (&ee1I'eat. , face east. 'I prime verticaL 1

~1~1~\-!:-I..:;_I~:-:~~I~-i~-]~:-I~I~!~I~!~!~------1I0,', 0 I 10 I 0' 1, 0 I \ o I ,0 'i 01 I: 0' : 0' I 0 I '! 0 I . 0' : e I 1.°' 1 0 I Oirck N. I

1

,8128 1,81 04 :,SUl ',81 25 cS1 07 SI 07 ,SUl~ ,SI 211 'IS1 24. ',S116 1,81 12 .81 15 ,S,1 45 ,S11S ,SI 85 iS111 Needle N.
I Zl I 04 i 51 , 24. I 09 I 08 I SJ I 30 24. i 17 I 14.. 16 45 1 18 ! 36 I 11 :NeedleS.

'ii'2ii:5!8i'"M181 51 18124.11'181 08 ISl 07.6\811 32~"-! ..iili8."iil.8'i'"iS!SI 16.58145 IS1 IS 18i"85:58il1-,. Circle B. I
I . I f I I : 1--'.i__ .1 ' t..••_.__-'--..;-:......: 1 11 NeedleN. I

. 81°16'.2'! 81°37'.8 I 81°O'7'.S I 81°30'.7 ! S102O'.2 I 81° 14'.2.1 81°31'.5 t. Sl023'.3 ,I NeedloS.
'---I ------I 81° rr'.o i 81° 19'.2 81° 17'.~ I. Sl0.27'.4. II Mag.mer.

I
1\
u--------__-----------i~

l. ~

(Date, Augut17,188ll. 8Wfon, tTglaamle, AIIl81ta. Observer, J.Cassidy. DIP eircleNo.23.J

I



EXPEDITION TO POINT <.BARROW, AtASKA. 658

-----------
RMultla:dlp, 810 23'. 6

.r..lI .••. ,.lIf,O W.5
----------_._._------ ~41° 62'.'5ll" 17'.2 ,<

,---------------_._---_.._-



EXPEDITION TO POINT ~.ARROW:,ALAS~.

650 15'.765" 24'.8UQ 48'.7
-----j_..,------

5l)O 11'.8

--'------,"------------------------------,

• 28'.0
,--- ---- - .._-- ._..

Ke&o...__• 850 32'.2u'=390 20'.2;_._~ ~ _:.:... _'_ _"_.....c... _

rDate••b ...' 31. 1882. Sliaticm. UglAamle. Alasb.Oblerver.J. E. lIadeJd.. Dip circle No. 211. Needle No. 1. TblIe ofbe~
2k 10- •. m.; time of eJlding,2'''' a. m.]

lIeb...... 810 25'.11 It........ 810••1

•



005

~.::';;';r~gj~.:' I~=:;;~~~~.:·J o;:.~.
&!~:.--s.-~I 8.1. N. Is. I i-----s:ja ',S.-!.N~--i 8. -I.' X:--I.llT' N. '.'.1.--'--.-.---.t-:----i-,--------~--)--,---'--t~.~;..;·..~--- .... -~--:;..;--""""' ....,,'~~· ..;-,._-",

\10 , 10 ; I 0 I ;-'0-," ~o I 10 I [0.,' 10 , ,0 f 10 , ,0 , 10' 0.' ,,0 I e I '0 , I:' QINIt'lI.

.
8120 '81t88134 :81 n let 09 [8111 ~n. 181.1& il'll.81 OB ,11.8127 11'11110 ..8187, ~118 ..........Jii
. 23 • 50 . 118 . 15 • 07 I 18 . 15 • • [' t1I '01 ' • j U ' 4&' 18. &1. i l' il."e 8:

18121.5'81"'48'81 36 !~81 08i811.8i2U.......~Bi"'OI:"·iii"iUiif.O:"i8i"ii"",8118 .ii"i'V' .,.,.1-
1 • ' I.; j",! ,
i-'-.---,--'---.-'- ..-----'-.--'--'---------'--- -.--"."'---' -_'_-."-'-_ N.
; 810 :14'.8 . 81°2&'.5 . 810 11/ , 810W., 810 06'.0 8102&'.' 810 lIll'.' 81. .. • Ko. __

........ ~.....I

I
.....81·16'8tO10'.1

:w:ean, ..... 81° 24';'

81° :''9'.6---- ._----'-------_...:...---_..._.._,_._-'-'--,--"".--,---,--."
:w:..........l·II'.. ~

,----~ · -"·_·"1;
lteeuJIDf dip, 8tO23'.&11 !

:-~--------_--:::-""':-_-----------""-----"-'

[Date. september 1&, 1882., GOUiDgeu..... SWIft,u~A..... otIMrftr, J. :&. lIadeI4. DIp otrcle No. ..
Needle No. 3.' defleotluJ.)

.'=19' 07'.5



656 EXPEDITION TO POINT BARROW, ALA..8~

Needle No. 8,N0.4 detlectiD«. 11 Needle No.•• weighted. 1\

Cirele _t, I Circle east, !I Clrclo west, 1 Circle YlIlI$; \ Circle 8Mt, I Circle eut. " et;t:-~e
llIe.D, Mic. R. fACe weat. face~ face weBt. face4l88t. I1

:face _,. , face east.

~~ S. I N. i:~\~\_s._!~I,_s._~I_s._~ OWcIeN.

I
" 'I' I Jreet1le N.I 0' 0' 0 I 0 I • 0' 0 I ) 0 I 0 I 0' 0 I 0 I 0 1 Jreedle S.

! 61 :1_60_'~ G ~ I 42 ~ 05 ~~ 1::~ '~0;105,~ ,lMlll 1_05_=,lMl:g ': 85: Neffdl~B.
t, 61 0'.1 1.60 00 : 42 25 ,42 09 65 11 I, 85 09 G6 02 i 85 42 ! G6 12 : 05 27 i, llG.l 1 66 53 Needle S. t
'--'-000-.-"'-.-.-.-i--~-0-17'--.,--85-0-05-,.-5-.---66-052'.-' ••-'-650-.-9'.-5--\---00-0-w_- ,Mac· mer. n° 10'.5 '

I' 650 28'.8 1 lI60 03'.2 I

[DUe, October 1., 188'1. Station. Uglumie, 41Mb. GOttiDgeh time. Observer. J. E.llaxfleld. Dip. clrele No. 23. Needle No.1. Time of
1legimIiIlc, 1~" .. Ill. r SiJDe of__, 2 .....1

...-----_._------------..--------------'-- .-_.---------,-------
Polarity ofJll&rked end B MrtA. Polarity of marked ea4A~ 11

OtrcleMet, I1 CIrcle eallt, 1
1

Circle WIlBt, 1 Circle weBt, Ohele weet. ! Circle ""t'llt. i Circle eset, I Circle east,. I Circle iD.I magDetie
face eut. • .face weet. face _t. face weat. face weat. face east. face weat. i :faeeeast. prime vertieaL1----,---._--_1. . ,-
.-.!:-II-!-;~I~\~I~I,~I~!~!N.I,~L-~:-:~l N.\I~i~l,\ .

o , ·.0. I ...~ 0 I 10 , I0 I I 0 I '0 , i, 0 , ; 0 , ! 0 , : 0 , I 0 I 0'·1 0' 0 I I ° ,1\ Ofrill N-

81 U1-:: li
81

: i81=1
61 ~ :

81 :t ,81=:81 ~ 1
81

: 81~ .81 ~ i81~81 ~ f

81Ji 1
81

:81n I, ~::ll: l' ~ ~
~i. rIl i~8i"'i518i'038i"Oiii8i28i8i24II8i'2M81i.5·,8i""2aI8i24"8i'"48:81 1.8ili8'8i09-: ~ B.
l---"'--~ ! i I \ '. - ',I lfeedle N. • 58

81...... I ""1l38'.8 i 81°02'.8 i 81028'.5 I 81026' 81023'.5 I 81028'.5 '81023'.5 NeedleS. ~

810 20'.2 810 18'.2 810 24'.8 ' 810 2t' lIIc· mer. 71° 23'

Mean...... 810 25'.4:M 81° IlL '7
;!,

I-------------------_--:~-~------------ '·I
Resulting dip. 810 21'

lIl'eed1e No.3,No.4clellectlag. lfeec1le No••, weighted.

Circle weat, I Circle east,
lace_to taee,,-.

,. I

Circl....
taeeOMt.

Chele bam8lDletie
prime vertlcal.

S. 11. S. 11. i 8. I N. ' 8. ffilll" If 8. 11. 8. If.
--'--1-',---"-.•.•-.-.-.---------,

10' 0' 0' 0' 0' .. ' 0 1 ().'. 0 ·.1 ·.0' ··0 J 0 i 0 1

10 ... 11. G 88 a 14 \1 66 58 65.2' fIl t1 . fIl GO . 6628 65 46 fillS '. 16
.. 2'7 ll'1, J8 '. liO 38 I 1'1 ee at .12· 48 17 58____.----.-- -.- .......:---.--~-._I . ·1

i, 60 42 \ 'US 141.35 ,42 16 I, 6UU.GS 40 In. 66.58 \ lUG ;'I5"4U\61i'6i~

I $10.;1 1.20s5~,---6504~~-8----;;,·-08'.5~- lMJOO8'.2 I, 1I8O~.2

Oim-X.
Neei1le 11.
Neei1le S.

OirdlB.
N fledle :N.
NeecIle S.

...._. 71°.•'

6()0 ~7/.2

.Keaa...... lI60 24'. '1

.." 22'.2 , ,



EXPEDITION TO POI~ BARROW, ALASKA.

Polarlll of mlll'ked 8Ild A twtl1l,.1 ~tllarltyof m8itk~ ~~~_~_~ . _11
etrele east, I(Hrele east, I Circle weet, !Clrcle"., t Cirtlle weat, I Clrtl1e1l'OlIt, ICINl fUt, ! CitelUalt,il Otrdt bllIlatrDl!tIe
faee ..t. face west. i face east. i face west. ! face west. I face east. faoewes:"':~~~~__~'_.J prlmHmlOaL

~~\..!:.- N. !~I_~I~I~I~~!~·-!~ __,I~i~I~.~I,~1 '
o. 0 ':0' 0" :0 1 1

0 , 10,/ 0' '0,.1 0 , . :0.' .,\0,,10/10"'0,10 ,t, OitoltN.
8UI 81 0I81110 8111 i81178U2 8111 181. ,8.,,1818$ at 141811781 51 i8118I118081 01 JTIll4!e N 'fIO Of'

4l'i 10! l>l 14; 14' IS 17! 21 ' 28 ! 31 01 I 18 50! 21 ' .. ' I" J'sMllI8: 71 J1------'--------------------------8l 43 81 08 '81 52 181 12.5'Sl 1;;' tU. 20 81 19 81 26 81 :M.1I'Sl.. :SI 08 '81 1& 81 37.1181 lU'St 1I2 81 GB ~B.

1--1--! I I ' I, ' ----I NeetUe N. eo .,
81°25'.5 I 81°32'.3 810 17'.8 ! 81°22'.5 ' 81°28'.8 ! 81011'.5 81038'.5 81° 17'.11 Netdle8..2?...!!...

81028'.0 I 81°20'.1 -------81;20;:2.=--- _·--.!~~2; -- - - ~mM'. 700 110'.1

Hean....... 81°21'..5 Ueaa ....... 810 JII.l ~:

[n.te, OCtober31.188L Station. U,taande. Alaalt8i. Gllttbl/Cee time. Ob8ierver. J. JUI_eld. Dip c1ro1e lfo.tI. T1_ of
beglnnlng. 3' 20'"a.m.; time of endlD,••' a.lll.]

• '.=380 20'
Hean ...... eoo 03'••



~ Jjl"ov_ber 16, 1l!82. S~twn, Ul[1aromie, AIaaka., Giitt.ingen, time. Obse1'Vlll', J,. E. :MuBeld. ,Dip circle No...
Needle No. S;No•• detleotiDg. Timeof~,,.., a. Ill. i - ot~ .......1

1Iean•••.•• G60 ••8

Circle in m~etie
prime vertICal.

f

IDate,November 30,Illlt.a. StatlOll,'U~ lJaab, Qlt\lDgs time., Obeerver, Z. B.lh:ldle1d. DIp ClircleNo. 23. Needle No. 1. Time
"~1~1O'".... ; ti!IIe.,..uu.. l~"''' ..l

Polarity or marked end A tIOI'fA. 1 Polarity of _W 81111111 ftOf'f1l. 11

I-Circle--....--I Ohm _ " Circle west, Circle YeBt, I Circle west, I Circle WeM, I Circle east. Circle east, ':,1', Ci:l'c1e ,in1IlMDIUc
file. -" Iaoe....... face -" Iaoe......... 1 face weat. : face east. I face weBt. race _to • :Prime 'ftll1Iea1.

S. \ N. S. I N. : s. I N. 8.' N. _·s. I N. i s. I N. S. N. 8.\ N. :,"
--:-I------I--'~ ! 1-;1---'---'---1
o j!O ':°1 \0 I :0, '10 ' 1° / 10 , ' to I \0 I 0/'0' lO/lo/lo, t

10 ';1 ~N.
'81 10 '81 52 81 04 :81 ft '81, 83 .81]0 ,1,81 21 181 os i,81 40 1,81 80 \811. 81 0lJ :81, 11 ',82 01. -",50 ',M 881,1',. Needle N•• 01'
; 18 I li6 ~48, 29~~~~~1 12~i21 l~~!~ Needle S. !ill 28

i8i21i8"l'M!81 0&.5:81 4& r131 ,[81 OS' 8110 181 OIIi81 38 181 28 181 14 '81 Of Fi82 lW. 5!81 018140:
1 It'':;: 111

I Slo 1'7'.5 i 81° :W,8 '1' 81° 10'.5 81° 12'.5 I 81° 83' ! 81° 09' 181° 40'.8 : 81°20'.5 JreedleS. 50 12

810 81'. t • SlO Ill' 81D 21' I SlO w.' ,I )ltag. 'mill'. 51° It'_______ I t-

M_...... 810 lIll'.'
B&eultmgc11p...... 810 IN';'f

v 81°26'.8

w'= • ".7 )(eaD 41'.8

~zr.

Needle Jr.
NeedleS.

0ireIll1I.
lieedle N.
NeedleS. -lbg._. 510 U'



810 12'.6
,----_.._---- ---_.--'-.----

~.:i'T~:;;;;~·~~i~=-~;""''''·- ~.:="'l
~I~I. s. 'I,~l~_'~~u,-!~l~~,~~ uu_ q---'-'--'._""-llI . I ' , ,

,0 I 1:0 , 1°.'// :,0-' 10," 0' -!O I 10 I ;0 i. 10,', 0 I 0 I () ,I 0' ,0 I ,0 J Q.rokN.
81 42 :Sl 07 181 54 'SI 23 'SI 12 SI 11 :8116 :81 20 81 18 :81 21 181 20 81 14 81 37 81 Of 181 4881 11 JI..l")"lP 02'

4&. 11 : 58 11. 08 06 12 16 15 16 16.. 111 41 11 .7 IT '}lflf~lle B. lit! 15

81 «81 09 '8i'"OO""1St 25 '811081 08.li8i"'i4" 81 18 .8i17:81 llli'8i"'i8j8i"ii"""iii"io-iiOD'-","8i"iJ l.JMW S.
1---'-'--I: . .---'--_. ' '-'--.-.----:- NeedleN'. 14 111

810 261.5 ' 810 40'.6 810 091.2 I 810 18' Sl0 17'.8 810 ll5' 81° 24' 81° llO' :Needle lil. 17 1II._--- ----~....,...--,,.

810 16'.4 81011' ll..,. RIflI'. 16 ..

Mean...•.• 81° 23' Mean...... 810 21'.7

Reaulttng dip, 81° 22'.4

---_.._---'-----..----- :-
.0&'.8

Mean........ 12'

1leIlU1tiDg dip, 810 1:0'.:.:9~...------_:_-----.
1--- ---



:Nee41e :No. 8,Wo.' de8ectIJII. Neec11e No. " 1fei&hted.

m_N.
Needle N. 200 00'
Neeile S. ,. It

0ireU B.
Neeile N. ,It 18
lieeile S. 17 11

........ 20 02

Polarity of marked end B AortA. I Polarity or mark_ end .A. -aa. I
I-~---......-Ctrcl-~~.t, 1- Circle w., IClrele lnlIt, Clrcle weet IClrele west, IClrele eut, Circle eat, I'

... facle ...... laoe _to faoe ••• hoe weet. face _to face _to :I'aee _to

~~~~'~~I~~i~~!~I~~I~~l~:I------'
! ! I \ I j

0' 0' 0 I 0 I 0' 0' 0' 0' 0 I 0 I 0' 10 I 0 I 0 I ;0 I 0 I

\81 38 80 61 81 III 81 11 81 Oll 81 13 81 24 ,81 87 81 10 81 2l 81 12 ,81 lI2 81 45 '81 08 81 61 81 09 1
10 I 66 lI2 00 i 16 02 I 09 19, 83 I oe I 17 08 28 49 I 12 I 66 I 13 ,

liliUiM8i68,iii""iI8iOi"-i8iU181ii:5ii85~ 08 :8liISliOliiBO,SU718110 18i58181i11'
j I I I I810... : 81°".6 i 81°err'.6 i 81°28'.2 810 13'.5 ! 81°20' I 81°28'.6 ! 81°82' I

81;.'.1 I 81°17'.8 I 81°18'.8 81° 30'.2 !i

JIeim...... 81°:n.'2 )(......... 81° 23/.6

1lenltbtJ dip ......81° 22'•••

~N.

Neeileli. • ,
NeeileS.

a.-s.
N-neN.
Jl'eeileS. -Kaa. mer. toO 02'

:Nted1eNo.t,lto.Uefteei;!a/E. 11 X-neXo.4, 'Weillhted.

I~.r ~ 1,', ~.:' ,"i.:::'=', c,::-':::' \c::-±!-!,
1~2:-i_8_._\~::~2:- __S.__~I~~ .: s, ~It-'------1
\

0#; , ..0 ' .. l 0 . I. l 0 I li o r. 0 t , \ 0 «, 0' : 0' 0 I J 0 I 0' I
,.It, IlI lt i, CUI ICI2C;!85 4C .80 -, lI2, - 80 : lIS 81, U tII,,\ M17 88 M

..2L2..L-~'..2!-l·--~-!...i~~~'~i~_::"
.11 80 le ICS 48.~, cs. ,1 85 Cl •• \_ aa _ 28 illS 88 ! UN i MID 1.25.6

eoo llY.6 I C80 ~,.8 \1. IF .. I IF.. II' ~'llYI' .lw.1 r
I----~------!,.,\,. frO... .t'C'.1 I

_'-:SOOC'.' . )( 83'



•

661

CJ::~~w~ ~=' C:=-= ~~ lc;::.t- I ~:~~ 1 O::e= ~~~
o ~ N. S. ~~~~~:~~I~~I~l~\~L~:j,,,,,,-------1
8141 .0' 0' 0' 0' l)' 0' 0' i o , 0' \0' 0', 0' 0' 0' 10 , !I

48 81}: 31:: 8108 8114 812'7 181 22 81 11281 112 81 "811l& 81 0181 48811881.. 81.. ,I CWitN.
__. . _. 12 01 .,,18. rt I 28 8O! III GI I H I 111 87 I 08 I NtI4IllN."'"

81 :0. =. :5..~I:" ..r81u.05111'l~i.U-i"'"'I8i80i.ii12\.U-i1iIFi"""" ~ ....::+::
.. " "" ... ! 810 W.8, 81°81' i 810 0lI' I 81°84'.2 I 81°11'.5 Needle 8. 87 18 '.

81°28'.4 !' 81021'.5' I 81018' ' 810'18'.8 'Hac...... "
KeIn...... 8102li' I

BeelJ1tID. dip, 810 28'.7

x-...... 810 ....

.08'.8

lfean....... 1'1'.'

.48'.2, .80'.2410 lIO'.2

[Date, Janeary 81,1888v. StatloD.Ugtaamill, AI..... G3tttD~time. Obll4ll'Vel',lII.lI. V.deld. Dlp eIroJe Illo." N"
...,0. 8, 4de1leetlng. TilDe of beginning, 2' SO-.. m.; tlmeO! 4lIIIdbil, 21' m- ..m.)

~60'.5 :Needle8.

I ---~- ........__~_----,':M'ac-mer. .....

Ntl\!IIUe lIJo.8.Illo..de8eodag. , NlllldleIllo." ..,.spw.
1/

Circleeut,

I
Clrcleeut, CIrol&..... CIrol&.....

r

0tr0Jeeut, j Oircle-t.
Mic. D, . Mto.R,

11 ClmJein~

. face"" face eaet. race". raee-.t. faoeweet. raceeaet. i! prime T CllIL

I I' .. I
r: !

~~_S._~I!~~_B.__~I~~I2:-2=- I

0 , 0' i 0' 0' 'I 0' o',! 0' 0': 0' 0' i 0' .' i!
OWIfN.

I18 (I IUO l.u7 .110 i eUI" 08 I... I"" :eau e& 88 lll'718" te' BMAJe•• • ,
41 Il8 56! 80 I 14 I1 58 04 1 48 i 411' 16 i It . 21 se Needle B.

fiS "
fiSll8 itllIlI.rtui2i' ea 5U\. 06 .SO'8II 46.6.U- .. 40 ! lI'718.II'eiiS

QInIII.

--'"-"-I .
:Nee4\eN.

[Date, Ftlbl'UarY 14, 1883. Station, tJ'glaamle, .Alaeka. G3tttDlttm time. ~r, J. B;~ DIp' __11'.... 11'..... 7....
Time of beginning, 1" /ill"' a. m.; tIme of ending, lI' 27- .. m·l

lfllldl ...... 81°26'.9
Keen ...... 81° W.e



..

u'= 390 86'.2 Mean ...... 81) 5t>.!l
---------------------

(Date, Februuy:l8, 1883. atation, UglalllDie, Alt!ska. GlIiiiDgen time. ,uNerv61', 'J. K. llufteld. Dip elrcle No. 23. Needle No. 2. TIJM
Of~lq, 11~ 1p ,.Ill,;, timeClfendlng, ll~ ~~ p.m.]

1-. , ~ty~~~ed etKt~.-tA. ,. ' ,POlarity of marked end B_th. , I:

"

Circle _t" ,I, Cfrele eut, 1
1

CirCle,west, I,Circle west, Circle wellt, I, Circle west, I Circle _t; \' 01r618,-*", Citele ill Dlll~et1c
fa.. -.st. I, face west." face east. " face west. , face west. I face east. face west. . fllee east. prlaIe verllcal.

! S. i N. i 8. I N. I 8. '1 If. I S. i N. s. i N. '8. 1 N. I 8. I N. I 8. i N. i
,-;-:-~-'o-,- -0-'-t-o-,-;~--,-1-;-:-:-;-:-'-0-'-,::-:-i-o--,-,-o-,-i~l-o-, -1~I~i-o-, -I: OWcle N.

,81 ",8110 81 48 81 11 81 III '81 28St It ,81 2981 18 181 It i81 28 181 32 81 38,81 04 ,81 37 i80 59 I' N'ee<lh' N. 79<> 12'
! GO ' 14 ,$2 14 10 19 20 24 14: 20 : 22 t 28 I 42 i 08 i ' 4181 03 , Necdl~ 8. 82 521-;-'--,-----:---,-----·-------------,-:-------
',81 47.181 12,81 1l&'8'l 12.11 81 D.II,81 2181 22 ',81 28.5:,81 16 \8122, '81 2481 80 181. ,'SI 08, '. 181 39 i8\ 01, ,I" ' ',Cfnfe S.'--' !_,__._.__ I. i .';' I I : NeedleN, 76 56

810 ".8 81031'.2 81°16'.8 I 81°241.2 810 II' ' 810 27' • 81°23' I 81°20( ,NeedleS. 8\ 48

8103t':'5-"- 81020'.5 810'23' 810211•.5..--- ¥AlJ.mer. SOU
.eall...... 810 25.'5 lleaa...... 81022'.2



BXPEDlTI~ TO' POINT BARROW; AfiASKA.

CWef"X.
1Il''''0 •. 1130 Oi'
NeNlI4I 8. li2 Oft

(7(ftlIlIM.

11'_le N.70.. .
NMdle!\'~1

JUI._.81 OU;

I
' " . ,POla~!_O~mnrkOO end BfIOf1~_ .----1 'Po~r1ty oh~arked eIl~~~_ • -AI
! d~~;~:tt. I~~e~t. ic~~~:~ !~~e~~j c~ow~ I~~~~I_~~~J e;~~JI
i. s, __ ~_~I __!~J_.~·__ !._~:..!_ s.,.l_~ ~_II_~J~I_.!:_..J_~J NJ .!:-i-.li.:.- ---
10 , : 0 , .! 0 , !0 " : 0 , io I : 0 , 1 0 , 10 , 0' ! 0 I i0 , 10 , 10 I '0 , i 0 • I

81 411 '81 2081 20 'SO 5881 24 '81 1181 U 181 2& 181. !81 21 181 2lS ,8121 :8188 181 l!lI :81 • !. Il4I III
i 55 28 2881 02 i 1i, 11. 08 I 18 i 22 i 20 i 18., 20 • 45 I 00' • 181 01 ,

181 52 1~;8iU""-1"-8i.2ii:"681 14 -lsi'ir-!81 21 -SI 25-G'n S:Sl 21.G:8i'ii'5,8i4i:'s,8'i26."68i"i:'6. llll I

I 810 38' '~iv~'~17;:2I----S;w---;;-~:~;~5i----sto'w'-(- 8;J2,~2
I 81024'.8 81° 18'.8 81o'23~;--- 81° ll8':~---
I Mean ...... 810 20';1 K_...... 810 11'.8
t ,
! Bolmltlng dip, 810 22'
1 ----------

""" .... ~ Mean...... 880 OS'. 8i__ .'=.~:::_:.:'u:...___.:_______ ---------

•



EXPEDITION TO POINT BARBOW,mSJiA:.

PoJarlty of marked end B ftOt'tA. Polarity of marked end,.{ ftOf1A,

Cbde -t, Circle _ Circle -to Circle weat, Oircle west, I Cirele "eat, I, Circle -t, Circle -.t, Circle in mapetlo
Iaee ,eaet: face weat. face eqt. face weat. face weat. I face _to face 'Weat. face _to prime 'VIlrtfoal.

~I~~~_S'_I~~~~I~~I~I~I~_S._I~II' I

° , lOt 10 J 0' 10 , 10 , ~ 0 I 0' 0 I 0 I 10 I 10, 0 I 0 I 10' 0 1:\ (Jif'. N.
'81 G6 81 43 '81 58 81 30 '80 52 130 49 81 71 81 all ,81 11 181 12 '81 25 j81 22 ,81 58 181 29 1181 48 '18111 "'Needle N SOO 38'
'8200 I 48 82 03 8Il I 48 'S 23 20 I 01 01 I 20 18 82 03 34 I l)3 2t'INeedle S: 82 28
1---------------------------------
81 lIS 1'81 4Il.6,112 01 '181 82.6,80 51 :8047 .,81 25 :81 22.5,81 09 181 09.5;81 22.581 20

182
00.5 81 81.11

181

60.5
1
81 19 I! '.' ~ 8.-----.;...1 ! I i I 1 ! I I ,I Needle N.80 «

81061'.8 81°41'.8 I aoo W.5 I 81° 28'.8 ! 81°09'.2 I. 81° 21'.2 I W' 46' I 81° 34'.8 i' Needle S.~ 14

810 49'.8 i 810 DIY. \1 810 15'.8 I 810 40'.4 ,I Mag. mel'. 81 31
.,

HeaD...... 81°71'.8 Mean ...... 81° 71'. 8

Re$u1ting dip, 810 27'.8

[Date, Katch 81,1888. stattoD.'tI'g1aIImie, .A1aeka. GOt,tillg8ll time•. Observer, J. E. Mulleld. Dip oirele No. 23. Needle
No. 8, 4 deft"etID.g. 'rime of begiDniDg,l1k .11.m.; time of endmg, \1k3Il- .. m. J

(JinUN.
Needle N. SOO 48'
:Needle S. 81 86

Oircle S.
:Nel'dleN. 78 29
Needle S. 79 15

Jdag. mer. 80 02

:I Cirele in ma~tie
I prime vertical.

Mean......650 41'.9

:NeedleNo. 8, No. 4 deftect~~II-----_,...-N-eed1-e~~No. " weighted.

Olrcle~ Ci~e eaet, ! Citele west, I Circle wellt, " Circle east, I Circle l'&8t,
lrlio. D, lbc.R" face east face east. face west, 1 face east.faceeut. face eaet., -, I

I--..-;---I----__'I__..,--__'.._-..,.--_·.._--:----.~--.,..----' ~-------'-I

_S._~_S._I~:-s.--I~I_s·_I~,_S·_~I~~
0/010,10/.0,1°10,101 or o,jol ot
MU U~ 43~IU~IM~ ~U ~OO ~~ ~~ ~M ,OOW 0000
~;~~I~~:~ 46 I 28 36 I 68 '6703 1 06

I
611' 60 118 I' 43 10.5' 42 06. 6. 65 21 ; 65 15 I~65i0: 6534 164"5&6i6161i6ii'ii4

, I , , ,

I 81° DIY.6 I 420 88'.5 65° 21' 650-39-'-I 650 15'.2 I 660 ~'.5

I 650W I
1 ,,'=aao 01.5 ']

~dip,810 22'.0 11

Polarity of marked end .A. norlh. I Polarity of matked end B north. 11

CUe1e-.. Cit'01eeast, Cirele west, ICIrcle wellt, ' Olrele weat, CIrcle wllflt, Cirele east, j Circle east, ii Circle in ma~etic
fllce eM" lace "eat. ~ east. face weat. faooweet. face east. faceweet. face _t. 11 prime vertieaI.

....!:.-~Jr. _s._~~~\ s. \N. 1~1~~~~I~,-S.-I~'~
0' 0' 0' 0 I 10, 0 I 10 I 0 I : 0 I 0 I 0' 0 I : 0 I I 0 I 0 I I 0 ,. OirtJle N.

\81 g =1
81

:~ ,81 ~g 1
81=1:= /1 ft 1

81
~ 1::: illt ~ 81 ~l 1

81 ~ 1
81

: 1
81 ~A 81:e- 81 ~ ;: ~::n: I:~r 1f

i8l4ll \8119 181« 18118 ,81 08 '18101 8124 8122 80 118 8121 8117.58125 81l1'1.5811lL58141U81.17.5 (MtilBS.
1 I I 1 I I I I I 46-;;a;-r81o""28'.11 1_ 81°02' I 81° 23' I 810 10' : 810 21'.\1 810 25'.15 810 ~. 6 ~::U: ~: ro 48

810 80'.2 ~o 12'.5 81°1$'.8 810 2ll'. 1I I :Hag.mer.18 53

M_.••...81° 21'.4 1l_......81° 22'.8 !l

•



"EXPED:ITIONro roINT BARROW,ALA.SKA..

u'=89Q 27'.0

Clrekll......
prime ~N1JCllll. I

!
I

[Date, Ap1'il30, 1888. Station, Uglaaml~, Ab8h. Ootdn'~D time. Obee"er, J. E MrJ.6ekl. Dip olrcle l!\o. 2:1. )O... lIlo};' .. 2. TilDe
, of bl-ginnlo!t, 12" 21101\.111.; 1lme ohn,Uoll, Ih to-8.01.1

()IY/lle.Y,

l'lC'l!,U.. 'C ;11" 4,3'
N......I...... 81 80

('{rr.1~ ~.

Ne<'IlI,' N. Fa III
1'1'"...111, S. ~o 00-1Iq:, 11...-r, IfO Il8

f Polal'ity of markl'd end B north. ! .Polarity "f Illarkfd on.l A.1l«tJa.

Circle ""'8t, I... CI;.:I" ':;"'t, .1 Ch"11l ~;'~-I'-Ch~.le 1I'.~li C1relew..-;;;'..l~cl;~i.~-;-;;~· ._- «--C'-- •. - ----

~~i~~I~~~~~~I~~

1-8_._: N:-:' S'.=-- N. _, s. ! N. I So I N. ! 8~_.IN: ",- S'-" ..!'i:-.···~·~·s.··...._,._....._... ,.._..._..

! 0 , ! 0' 0 I I 0 I 0 I ; 0 1 0' I 0 I 0 I I 0 I 0' 0 t 0 I

'81 811 :81 0081 40 '81 21 81 13 81 00 81 :!G8t 25 81 27 81 211 81 15~1 17 81 411 81 ~o ,81 34 81 08i 40 ,. Jl 53" 27 I 07 i u3 I 21 i III i ~2 ::u 09 11. 55 . t'~1 :m . 13

18i38-8108.5.81 5181 ~. -8i1O-~'»28.58'i"'22~Ri23;'-i2tiiU-,"-I8'i"i'!:';'s!ii:r.8110.r.
1 ._l __ I.. __i__J__i·__·! __ I -,,:... .. - •.. '.--._-_... ' ....."
I 81°23'.2 I 81037'.5 i 81008' ,. 81°22'.8 I 81023'.8 . 81°13' 81037'.2 ll1')2.~1.5

!----;;;30':·.---- 81° 15'.4·---·----81;; tw.. 81.o..~'.4. __-._
·~--...............-·"-------1---"~·-·--~·

1hall ...•.. 81°22'.0. ' Meau ...... 81° 24'.'.

[Date, April 30, 1883. 8tnt;on. U~l",amill, Al."ka. (;'i..tilJ~l·n tlm... Obfler\,rr:.T.'Ji:. },laxlM.\. Dll' 111'<'1.. :Nil. tt. :Needl.
1'1'0.3, 4 Ildl<·ctiD~. Time of 1)1';:1. 1l11J~. I" 20'" a. m. : timr orendl»!!.1" 40· 11. ~I.I

u'=390 25'

- H. Ex. 44-8!



BGG EXPEDITION TO POINT BARROW,A.LAS~.

Station U"laamie Aluka. GOUfDlfD be. 01Jeen'!rj.....~B.lfufleld. Dip circle No. 23. Needle No. 2. Time of(Date, lIal14, 1883. '.. 'beg1uDiDI,l2£6t-a.m. timeofGDUJD&,I~l1.a.m,1

Circle S•
Needle N. 77 18
N eedlo S. 81 04

CinlhN.
Needle N. 740 08'
Needle S. 77 39

Mag._r. 77 47

Circle in lDftllDlltie
}I1ime verticle.

• Be8ultiDg dip, 810 23'., I

I~ Polarity otmarked end A fUWtA. Polarity ot_rle<l eud B Mt'tA. I
Circle eaet, - i:irele ~~t:'ci":;;le west, Circle west, Circle west, CirclewMt, Circle east, Circle east, I
~~ ~~ ~~ ~~ ~- ~~ ~- ~~

8. I N. S. I N. I 8. I N. 8. N. S. N. S. N. S. N. ~ N. i,
-o~'-I~-o~,--o-,-I-o-,--o-,--o-,--o-,-~-o-,--o-,--o-,- 1 0 I -:-:- 0 I -o-,-r
81 29 80 51 181 51 181 19 '80 52 181 " 81 88 81 48 181 15 81 28 In 24 81 3Ii 181 51 81 14 181 41 81 02 I

32 I s:..' 5t I-=:J~_~~_~I~ 1I3 ~_~I 54 ~,~,~

• m2 .~5 ~~8 .~8 .~5 .~8 .~o I ~~8 /:

810 23'.8 810 18'.8 810 23'. 2 81° 28'.4 ,
I----~-'--'·_- I

lfean......81°21' lfean...... 810 25'. 8 j.

lDate. Hay 14,1888. Statlon,~ Alub. GOttiDgeIl time. 01leervllf, J. B.lfu:fteld. Dip cirele No. 23. Needle
No. 3, 4 d •• 'ri_of 1le&iblliDI, 1· ae- "ID.; time ofeD~liDg,1. fi6Io a. m.]

1\ Circle mlllagDetlo
prime vertical.

66" 23'.2

QinkN.
Needle N.
Needle-S.

i' CircUS.
"" Needle I,

___--'__1' NeedleS.
i, lI&g. mer. r: 47

i:
"

lfeau......850 58'.5

Needl& No.4, weighted.

I
.

Circle west, I Circle west, Circle eaat.\ Circle -t, !i face Wll8t. fsee east, face west. face east. 1
i , . I

,~~I_S._~ s. N. J s, :N. i
------1--- ----,

~ 0' 0 I l..g I 0' 0 1 .° 1 101 01

8544 6533 18823 M13 65 48 65 10 ! 68 49 85 54
41 29 20 10

~~!~~-----:-._----
. 65 42.~ 65 31 :68 21.5 6811.5 85 47.5' 6511.5: 68 51 166 55.5

I , ! , I
---~

---------''-59 20 58 56 42 20 41 37

INeedJ~~~ 3, No:..~ dell~.!:..'111
Circle 8lUt, Circle east,

lfic. D. Mic. R,
face mt. I face-~,

S. \ N. I S. N.
--,..,--+ ---------

0, I 0 I 0' 0'

6822 ili858 14228 4138!
18154 30\ 38'

•



're 4181 n.'81 18'.881027.1

Polarity of marked end A lIOf'tA. !Pul&rtty ofllllll'1ted l\1Id B fIOl'fl.

Oirele east, I CI';"'~ C__ --_...... - 1.-_ __I ......... OtrtlIeta:1ttl
face east. I face weat. face·eaat; fMle weat. I face weaL I taeeeaat. r- weat. taoe ..to pr1llIle Yl'rt ollt.

~l~!~~~~~~' $. N. I 8.-= N. ~~!.!'--.!:...II
. ~ I I'o / 0 I 0' 0' O. I 0' 0' 0' 10.' 0..' 10' 0 " .• 10' .', e I '!i 0INrII N.

81 42 i81 03 81 47 81 0081 1. 8128 ..13 81 81,8114 81 15 181 U 81t8 ia 08 81 15 181. 11 1. !
45 , 07· 51 111 i 1" 1&, III ffI· III D n t5 i 11 • lIlI 11')l'~ N. 700 10'__,__________.____1__.__-_._,___,___ NeedleS. 80 41

8143.5:8105 18149 i8111 ;8117 !81S1 f 21.5
1

81 _ 18112 I.UL1r Jll 11l.'.OUi81rr :81IUjll 1&", 0CrtlIl8.
i .: I . --------Ilfeedte N. 're ..

81° 241.2 : 810 80' : 81"11.'1 ; 810••3 ; 11° 11'.1 81° It'.. i 81° •.• 81° .., NllCIClIe S. llO 47
______ I.. ., __

, 0 ,
" "

,
11..........810 ....

BeeultlDg dip. 810 21'.1

:u.a......... 10'.2 .

e

•



G68 EXPEDITION TO POINT BABROW,.ALA8KA.

rDate, June 14, 1888. BtatiOll, UdMmle, AlIIb. ~3t$bl..time. OblIerver, I.:B. KadeW. Dip elrcle !TOo"
Needlo No.3,No.4 WectiDg. Time ofbegiJmfng, 1· 2&-LJD,.; be otendlDg, 1· ... ID.]

00° 33'.8fI80 15'.2

IJ83L54
I

600 88' 420 25'.5

N-tlfl:N'o. 3,No. 4dl'lIectlDg.11 Needle No. 4, weighted.

Circle a:etio
C11't'ler Clrcle_t, ! Clmle wed'l Ctrele west, Circle eaet, Circle eat, prime ca).

"vlo.D, }fio. R, ! face weat. taee_t. taee west. face _t..N_L ,f.~.... : I I ;
S. N. 8. I N. I s. N. S. !T. S. !T. 8. !T. i

__. -_---- --------- ------- ---', Oif'CkX.
fOl .0/0' 0101010 / 0 / 0 .' 01 OJ o,·1 I lTeed1e N
!1J8 411 5983 C2 &8 141 iiO 865000 31 loo 1085 1IO 00 43 185 42100 52 00 10 p~eedle S.
!~_!~i~i~_il~I_~~.~I~~~~·· OVcI.B.
loo u.s; 269 '4152 '00 4700 28.5 00 07.585 47.6

'00
48 85 ... 5'00 54 5iOO 13 I

160 lW.5

,,'=88" 58'.2

[Date, Jllae so. 1_ Station, Uglaamle, Aluka. Giitttngen time. Obeerver,J. E. lIaxlleld. Dip cirole No.23. Needle No. 2. Time of
becIJmiIlg, 12"se- .. ID.; tiJDe of ending, 1. 27'".. m.]

Mean......81018' l{ean..... :81° U'.Cl

R8sultlDg dip, 810 20'. 8

(Date, June so.l888N~~~n.':::::le~s~t~:'~~l~i~..O~;V:e~l~~:~~t~'58P~r:~\rcle No. 23., Needle

Needle No. 3,:No.4 delleotlDg. \1 N-tle :tc,. 4, welgllted. \1

Cl~l:'~~I' CI~i~~~t,-'-'i Circle west, I Circle west, ! Circle east, , Circle east, I1 C::l:~nv:~:ai~lll
.r-_to. faco 4lII81. i face west. ! face _to ' face "-est. , face e&llt. '!

i 8. N. I s. \ :N. i 8. I N. "8. N. s, I N. I S. I N.' •'------\___ C'irclcN.

! 0' 0' 0 I 0' 0' I 0 I 0' 0' 0 I 1 0 I -I 0 I 1-0-'--1 :NfWlle N.
\ iMn8 aut I. 41121 :.1 09 85 1IO :, 85 29 ,66. 04 , 85 43 65 48 6l 1IO I 00 49 ! Ga 59 ,:N l'lltlle S.
L24 . OIl! 24: 12., 45! 114, OO! 88, 47 Il5 03 1 51. 66 04 Ciret. S.

\511 _ \I,ooiO
l" 42 22.5,4110.5."'8&47.5, 8526.11',00 02 :OS40.5 65~~Ol!~,' W 01.5" l'ceollo ~'. , ..1

_____ .' I' I , I .• I • I1 Nc:e<lle~. , '..

tlO' ''' . ....... L "".,. "" ....,' "" ..' ....... . "'••-...,.--1\.
85~ 4-l'.1. 65" 54'. 8.

,

•

•



EXPEDITION To cPOINT BABROW, ALASKA. 669

IN8lPOII'
Needl" 8. 1IO 24

0iN!" S.

WeedleN.1!4 l'
N«l<lle S ll:! n
)bl(. mer. f'i2:ii'i

)(_......810 22'. 11

[Date. July 14.111113. 8t tiOIl U I•. • g aamie. AI.fb. GllttlDj!t!Jl time. O,*,""r J 11. .Id DI
beglnDIng. 12" 69"' •• ID.; time of e~dl~r.'1' :. .. m.] p" tlo.... tltlldleNo. I. on..a

.
Polarity of marked end B nortA. I P larit f__ 0 y 0 marked end A -eA.

Circle eaat, Circle eut, Circle WMt CirGle -~---.~--- ---......... ...._ ...._.1 ....:::- .0....._\0....._ "...._\ ......-1 Cltdbla~
, ace west face eMt. floo 'IInllIt. fatlOeut. I primoven

~~~~~\~I~I~~ru,--"...! K'~'~'
o I 0 I 0' 0' 0' 0' 10 I 1

0
, 0 I ,; --i-~ ----- --

.
'81 81 81 03 81 18 80 55 81 37 ,81 S2 81 33 '81 32 81 08 ~ I0' I0' I0' 0' 0' 0'

CWltN.
'36 08 22 59' 33 I 2M I 28' 21 03 I M 8UG 1

81 18 BlGlI 8121 elN .lot____ ' 00 ,10 12 G I
NMlle

Reeu1tblJ dip, 810 21'.4

{Date, 3uly 14, 1l183. BtatiOD, UIt1aaDIIe, Alaab.GilttiugeD time. Obllervn. J. E. Vuaeld. 1)lp 01...,1. 'No.Ill. Y-..(UO
No. 3. No. 4oeftectIDg. Time of begluDiDg, I' 85"'.. Ill.; time.f elIdlDl. I' •.1

Needlol\.
Oircl4l I,

N_ioN.X"•.
• • __.,.,...~"".;_"~.;, .__ ·.~'"O .. __·__,,· ----

• 36'.1 ¥al-1IItll'. ll2"aa'.6

'Illeeclle 'Ill0.8, No. 4 el6ftectiD1. NeedlelI'o.4.'nIIh.....
,

Circle_t, Clnlleeut,
.....-~--" ~.~"'......,., .•'_d~,,' 'c _._..~,_

Cll'llle ....... Circle ..... i Clrele eut. Circle eut,
me-D, )fie. R-

I Cit'd<llD IIIII'D"t!C

rac...t. faoo ..t. faoo ..... face_to I e-weat. f_eut. pt'lme vtJrtlelll.

I
I

s. K. &. K. 11 s, I K, a I K, ;~ s, I ....,1----1--::---.---:-'--··'.---" . ·I-j--···_+--
[0' ,0' 0' 01 :10/0' lot 101°'0/.101101
se86. 11 I 4. " 41 IJIIG OIl ;" &l t6.: t6 40 t6 28 ." Il5 ... 8'1 't6 lU . (){nit N.

,33 If I 2tl ..16 05' lIS 4e 8'1 81'8lj 41 8'1 X.-Ile N.

1~:"i'ii64i24;7ul"85OU~5e661,..-au 65" 6' .. 86.GU'- ell 86.6---_.....----._---
59" 2IY '10 W 06" 01'.G • W.I '66O 08' .. W. 2

._......f50 28'.11
---------- ~--------_.__._'-~-'- _..•,----

OIrtkN.
If.-t!. lit. ....
lfeed1& ft. lIll 22

~1!f........~~ ••. , . .... .. .~ot ....... - ........

~=I~= IetiET~':- ·~=.:::'re$T~=, 1"i5.'-::'
~l~~I~l~l~i~l~i~l~J~~;.iJ N. 8.'! 'i= _
0' 0 '0 , 1

0
, 0' iO , 10 , '0 , ,0 , io' 0' 0' 0 '0' 0' 1>'

IlllJ Ill! .Ill" 81 1. !. 41 80 M 180 III ,8114 181 10 ,81 Of ;11 U 81 U 81 10 81 ao .et" 81 17 80 GO• fl' UH i 40. 4e, •• ; .. IM • • 05 Il5 n ~ ~_1-\--·---·-----"------'-·-----~lllL580 31.li8112 ao (3.580 51.5'80 411.~811l.681 08 8llMl.681ll8.511 08.11.81 07.l\81ll2.Ul 0&.511 Ul.llltn5 t»iIl<lJ.
I-~-':__""""'.. ..! i i. . ... • .. I : ! .L._.: ' J(eed1e 111. 7'1 ,.

~w. 1, ... ~,.e • SOOW.5 "... ~~81~lID'.!_=---,;-or.5- ..• 81°01' M 81°111'.5 .._._810~_ :!\eedlo8.~...!...

WO" ,.......:~MCA~o~:=.~.,..:O~'j ....",.. o'·?l==:. »><-.» -I

•
•



67<) BXPEDITION TO POINT BABDOW. ALASKA.

(Date. J1I11 31,1883. 8tation Uglaam~1:ta. Gllttingeu time. Ob8erver, J. B. .adeIll. DIp"Jr." Time of
, ~ le- a. m. ; be of -.diDg, ~ aa- a. m·l

,

lUg. _. 7li'> 45' :
1

OlnUS.
NM'dle N.
Needle S.

~N.

N~N.
Needle ii.

Cirele Ut~tio
prime verliillll1.

lhMt......... rn'.t

lIP 14'

14037'.8

Neeille No. 8, No.' deftecting. N-ne No. " weighted. 1\

Clrc!e Mat, 1 Circle eM$, " Circle --. CirclIl .-, Cinl1e IlIlIIto Circle east, .,1
}lla. D, Kia. R, faIle wed. r-... faIle wed. face eaai. "

fJIce.... 1lIilleeut. 1I I

! s. I N. : s. ! N. !I S. )ll. S'l N. 8. N., S. I N. \;,- -----;..---1
'-o-,--f-,,-,--o-,-!-o-,- ~-,-'I~I-o-,-·~~ -0-'-·~-o-,-1--0-'-~I
J50: '511~ ! t2:: ;U ~ I Si ~ ! ea: :85: 1

85
: i lI& ~ Si: 1-= 1

16 Tt.'
, i_, ,-, I_·_, : ~

119411 151131 :422& 14126 :11411 'SS5la 1lJG.2&.~...... lI&ll3 IlH3'f , ••6 .... 6
I . P ';' r _. ! ;\

, Ii f

410 ll6' I: 14
0

81'.11 i ."00'.
-----~------:,I,-- -'------ --=:.----=------------;..

I,
-----·------:ii-----------'----'---'--~---

I

KOID••••••810 28'.a

_'_'_ Polarity ofmartlld eDd B ftOf'fl. l'aIarlty of marked eH A~ r
1.~e.:t~ 11"" ~~e.,.~ ,C,t.e:=' I, c,::.:.::.' "1::'.;' ~"l:::=' Ic'::::-;':' ICl::;"::: ,~ "=-~

I,'.S:---~: s. i N. 1
1

8. I N. ; 8. ,N. I s. \ N. 8. N. 1 s. N. I s. l N. I
l
---.J- --'- - - - - - '----.." I __'__'1 1

o , 0' 0' I' 0' i0' 10' J0' 0' \ O' O' 0' 0' !0' ° 10, f0' I1 0Wele N.
!81 4081 09 81 40811581 Itl 181 2181 82 81 31 :~., »81 3i i&l It 81. 81 41> 181 lIl) NIlelUeN. 780 81'

)81 ::.&'81 :,:'5,:81: 181.,: ' 11 81 :5
1

;81 :'5:,81: :,81 :i81 ~~~ :~81 ::.lIlet :~:: '1181: ~81 :.5!81: ,~ Need~:;"B. 09
I " ,; I -! ,. ! I 'j lfeedleN. 82

1--810 ir,·" i-8~.,.8-! 8102&'.11 ' 810at'. 8 8101W.5 i 81°18'.0 i 8l045'.5 ; 81034.'.8 W lfeedleS.~

!---·810 28'.. ,810 28'.' 81028'.2' 81'"40'.2 Jfar._.78 •1--------_.:-·_--------~-- _' _,

BeIalUDg dip, 81° 30'.8l ~___'_'_ ____:_~------~------"'---~~

1- .'= lJ90 14'.7 .eau......1J5O lW

1,

•



EXPEDITION 'TO POINT BABROW, ALASKA.. 671

. ,
8117.8

22.0
23..

i 81 ....
:::=:.:::=::

I, It 27. T
I 23.8
I 20.1

\"11'30',-
I

'\8111.4
I i ... " ..
II~-'

81 10.2

I! .1....
I! 2L8

• 81ft..,--

..- I~!r,. Date. 11 Needle.I~·11 Ba__I. 1I'Wle. Dip. , Date. I.......
e ,\ ,.,.,.!i 1-1:"-+----1

11
81

,_, ", 1_ ,,' I'

I,, ~:ii,..1Hay ~~ I1 ~ I 8l [~ I! Oot. ~t i 1 lllll;" liH~'1 ! •
1 I' 21.7+ 1. 1 I 26.2 ,1 U. 3 I Apr. 14 1
2 25.6 i' I Ilil22.6 ' 30 2

, 81 246,'~ , '""'8i22:2
==='= ,~ ,=--I! liTOT. 18 1 :8120.8 I1

1 I 81 25.8 June,~ r ~! 81 ~~ I! le 1 i 2~. 7
2 18.2 19: i : 24.111, 1--

1
' Hay U

1 ~. i I i 8122.8. 23

1 81 22.1. 'I I 81 24.0 11 »eo. 14 1 I 81,204'

1 i 81 29.8 '.July 17 I, 8118.9!1 llIlI3 '---I
~::.ft: ~ : ~k~ '! .1.. 1 1 81191 Play 31, . I '---=-1 14 1 22.4 : .June 14

8127. 1 ! i 81 21.5 i 11 1 23.7 : 80

1 i 81 21.8 ' Aug. 17 1, 81 22.71: , 81 22.0 11
2 lIlB , 18 I' 2:1.6 It .li,~J III 1 22.3.,lI'eb.~ "81~5.8:1.Jn1114

8 7 ,--1 I ,--=3.8 I1 ' 31
1 2 .6 81 22.8 ii 81 u!J Ang. 14

!: :~!~~el \;:;Cl:1 :1;'::1
:Mar. 17

18
It

i Apr. 17
'! ]8i 19

;

2)0.40167-0.20078
0.017..

I.UflIIT
0.17591a lit.'

,
A.,wt It. 188l. ! ~ 10. 1882. N~ le, 188'J.

CM .. W.2 •.•l712I' eo. .. ..... "'1126 eo. .20'.8 0."
COI8O 311 ~.I 0. U8I! e- _ U.5 0.20$14 C08Ilil. 07.1 e.!OOOl .-
e- 15 110.1 8./IlHOli.0.- 15 31.2 6.572Ii& Coeec 15 00.0 o.~ I

IlUiiiif I t}O."" , " •. at037. :
t:'iiiiOi I o:'iii4i : O.IO$IIII(
..12056 ' .A. O.9175t : A 0.1I175t !

____ r --- ---
Ll_'" UU07 P LU177 I
::::- 811.;.2 :::: c; ~.:.. :.; 1

.L. I .-

..t

P
CoB

1C

.rUM 16, ]882. ! JtilI! 17. 1882. I .4ugult 17. 1882. .A.fl!lUlt31. 1882. 0/It.tIbfr 14,••

Ce& 68"22'.7 9.60281ICoe 66"17/.3 ll.60437lcoe .65"29'.' ll.81711iCoe 61;°22'.8 0.8Um CM .24'7 98O!lM
CeM'e 39 39.0 0.19511 I ColIee 39 ~6.0 0. 19710 'Coeeo39 21.4 0.19781 IC_ 30 29.7 0.19654 COIlllO" 00:' 0:2101ll
COS"" 15 02.4 0.58587, C_ 14 59.8 0.5871', C_ 16 53 A 0. 58251 C_ 16 03.4 Q.61\817 c.... 14 lS8.3 o.lIR875

,2)::~~: 11:'::I I':::::: 2)U7~8 :

..t e.Me5li lA It.nlIli61 A U!lIll6!.A. a= i A

t F 1.1I!45 I ., L 118' ., L IGll'1f F 1.10'7'19 ,.
,CGs 81 24.e 9.17474! eo. 81!1 .5 9.17883 eo. 81 11.. ..17575 COlI 81 2!.8 t. mm : e-

H L lI3'l' o. 2871' H 1.lI&8 0. 28171 H L eao ..2tl5d B l.lr.ll 0.28:i56 B. .. ;---- - ==== -
Lll8ll 0.294.

==-1
JUMI8, 1882. JtI1f18. 1_ A.,.,c 18, 188l. s"Ur1IW14,1882. O«obtf' 81, l88!. I

COlI 67" 07'.8 9.58955 I CoB tJ50 58'.0 11.810451eo. tJ50 ll9'.1I 9.81508 \' COlI 66° 5'1'.4 9.81005, CM , lIP 08'.' 0.008811
Coseo 39 35.7 0.19562 I Coeeo 38 4li.4 0. 20342 i Coeeo ID 25.1 0.19724 eo.e III 07.11 O. JlI908 !e.... - ,... 0._1

I~u U··i~i,~D s.'~~D"'1~i~Ds.' ~~~I~·.. ~~3
IH

COlI 81 U.O 9.17(7( eo. 81!1 .5 9.17883', Coe 81 2!" 11.1'1575.eo. 81 2!.2 9.111124 C. 81 2:1.0 0.17litl

1.088 0. 29B2O B l.lI&8 ;.;elAi j B 1.131 U8584 I H 1.9S3 o.mo B 1.941 •• -I = =! :::::===::r, === ..-..

I
.rum 10, J.882. JtI1f It, 188l.

,
Ooe 68" 23'.8 •• 80250\' Coe • 56'.2 I. 6108'1
ClleeC39 41.6 0. 19472 e-" at.7 .. 20016I Coeec 15 00.8 0. 58688 Coeeo 15 30.8 O.5727'

2)o.ll8<108 I lIt....

o.tD* I ..111.'
o.~!.4 o.~IA
~:., ~I,.

81 U.O I. 17474 . C.. 81 U., .. 17883 i eo. 81 ••1
- _I

1.1Jll8 0.28733 H LIfT I._ill U.
I



872 BXPEDITION TO POINT BARROW, ALASKA.'

J't6ruarr 2ll,1.. I April14.". I 114/1 8t,t8. I
COl fMIO ".1 t. -... I COl ll60 86'.0 fUll.... COB ... 10'.2 fl.lIlNMt
C_ 88 48.1 0.20200' Coeeo lI9 21.0 0.1001}'; C_ 311 14.2 0. IIJf!12
COMO 16 20.' 0.1I17311 Co_ 111 47.0 O.56M3 COIIec 15 17.5 0.57fl84

, s-.
0. •••' CH44
C It., J).I~.OO

C 16 .,.. O. (.cJ7\l7--
1)0.3'7871-0.1....

0. .t7llt-1.10et6
.1 It.' f,J'7tl'76

1.111

"....,,1..1•.
COl fMIO 13'.0 O. IIlIltl8eo... 8lI 04.8 O.2000.
COMO 14 ".4 O. Ml20lI ---,

1)0.401. 2)(1.lIIl878 2)0.37872 !-- ---
0.20081! 0.1943. 0.189no.. 0.91700 .. O.s1700 .. 0.91750

r 1.1185' , l.lUlIll .1 1.10095
COl III 12 .0 '.171141 COl 81 24.8 '.174Oll COlI 81 24 .5 9.1H33

B 1.m 0.2lIWl H I.M 0.28lI08 B 1.9U 0.281:8
====::er:: == --=

A

.l'
COlI

B

81 22.6

1.930

--2)0.38417

0.19208
0.017l1t

f. 101187
9. 17001

'.28558

0. l~llIl:l.. 0.IH71\O A

I' t.l0711 ,.
C.. 81 14.8 0.17408 COl

11 i.en 0.21UlO H

1)0.38078 2)0.1111215--O. UN" 0.1'108
0'1ll7i'tO .. 0.01759

1.11148 I' 1.18l!ll'7
81 fa.O 0.17391 C. 81 22.0 '.17601

1. tlI4 0. 28lIll9 B 1.t2e o.m~

0.111148.. 0.01750 ..
~OI

1. lllDO'l 1
11 tt •• "'7808 0..

Ii 1.111 ".10 B
~~

l.e0B31
•. :!OlIt
0. 5854It

2)0.lI904t

0. 19520
0.117l1t

1. tJ21t
9.17483 •

0.28'7t2
.....

"um 30.1888.

COB 8:>0 4l1'.4 1.01231
OflMlC lI9 27.8 ll. IDt1ll:I
00800 15 30.' O. 51'.'69

2)0.88183

O. lllOl12
A G.117.

,. 1.1tl851
co. 81 23.9 9. 17483

H 1.920 O. 2lI834

eo. Il1O 21'.0
Coeec88 fill.2
Co_15 02.•8'

Jf'oy14,1883.

c. W' lI6'.5 a 81080
COlle4l 39 24.5 O.1971'3
Coaco 15 26.' O. m452

0.10236
A 0.917l1ll A

J' 1.10995 I'
COl 11 tf ;0 9.174:13 COB 81 2lI••

H I.• 0.28428 , B 1. \l8t
~=

April 80.1••

a.. .. 12'.0 '.llO.389
COMO lit 23.0 O.197211
Coeeo 15 11.6 0. !Ilil57

2)0. 38~72

......m81.1888.

COB tIlI0 W.O 0.81441
C418eo llll fIT.1l 0. 2l1941l
Co.eo 15 45.0 O. 56592

JftIrM 14,1888.

oe. lIP 08'.8 l.lI04l8t
COMO 1II 24.5 O.1'1811
COMO 11 1J.4 O.Il8073

2)0.l\ll8a8 1)0.38412

•• 11l170 •• 11248
0.01700 .. 0.01759

1.IlJt2lI I' 1.11005
III ••0 ..17041 c.. 81 ••0 I. 171181--1...1 0.281170 B 1•• ' 0. 2lllID8
~ ===:

I't61'uCll'!ll4, IIJtl3.

COl eao &&.' '.8UMIl
COllt'tl aD all.2 1I. 11l5&4
CotIeu 14 80.6 o. 67~M7

1)0. 37005

"""""81.1883.
COl • 17' • 0. G04lI'7
C_ 89 n.. 0.1911&2
C_Cl 16 CMI.4 0. _10

~1'.1_

COl Mltl2'.' .....c0IlM ao 4e,1 •. 1114118
0 .... lA 10.4 0. MIll

1)0.882t6 .

¥""",'.
COl OAOW.1 "'112'7
.0..- no 110.' O.IIllIM
! ClllMIO III lllI.' 0.1174'00

1)(I.lIll~lll

0. 11IInt
.. 0.OI7~'

1 1.IMtlll
COl " It.' O.1764\

B 1.Ill' 0. 28llCII

"w, 14,~ J•• 11.1881. .ob"'" l4, l_

e.. ~,> W.t 1.11111: COIl lW> 01'.1 am,.1· C.. e.;o 1'>4'.11 11..1191
C Ill.. 0.1117110· C-o at la.5 0.10l14)3 C_ lIlI 1t.7 O.ltIfl84
e la Il&.l o.l\lIltll COM018 06.7 0. 63718 (:tlIMl:I 111 at.S 0.11.002

1)0.11tIlIll 2)0. 38:ltO 1)0.3111117

o.t81 o.l.t_1 o.lll1lM.. 0..11111 ' A 0.11'" ... .....,.
s, 1.10090 ,. -.

1.1IlOO4.' ,. 1. 10753It 11.' I. t71!7:t COl 11 t•.2 o.li'll'1'J c. 11 1••2 D.lm3

• 1._
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APPENDIX No. 8.

JlB.OJUNDVII lU8P.Cf'INO ."",I.UfUUF D18mOBD BD fTJlDlfrrr••BD· ..." At of''''.
AJlII4 .fLASLI, ....'.

OOKPUrDrG DrrJ810lf, 00481" dD (lZODRTlO 8URnT,~ .. 1...
A complete aamination "'88 made of the tabulated oblerv"tion. at Uglaaml~ of """'.U<)1I'

In declination aDd in the horizontal and vertical oompoHDtIJ of the earth....a&ifuet_-IbraU
tboee. day. OD which diaturbaDOOI wereoblilcrvfd at other polar .tatfOlllll and for t.... da,. ...'bW.
wereselected .. normal or quiet days-aooording to circular No. :Mt, !Mt.. b1 Dr.WI14, I"""'''cet
of the lDternational Polar Oommiuion.

Our eeries with the IJrooke dift'ereDtial tMtrufDeDt.. Mmmeoou wit.·8eptteDlber 1I.J.....
for tbeee inatrument8 it was found that for Mlef"J OIN of tbt~ 21. (lay••cl-pal..., &I dlttturbtw1.t<,Lh.r
atadoos, diatnrbaDoetf occurred at Uglaamie 10the declination aad In t.be borflootal rOl"l!le ..d ...
eraD, al80 iDtbevertiealt~ ..~bl?~ ia the &eOOmP8ll11nr 1W. ('lertAla tlltel. ('lfAl«tdl'"
over Beveral day., preeent~,.. ,." pJOIIIiDeutly, and tb. may aptly bedMl"..tcod u
timea of stormy magnetic weaUaer, aUrf8lJtlnl{ their oollooU\"e 8ludy.

It....spectiog the so-ealled quiet day. (_teedy condition of rn_gTletlllm) It t. DOt .,., to ",t.
any poaitive lltatement, for the reaIOO that the norma. or undilllturbfld oMfl"atJoo. ha"ft lWt,-.,t
been reported and treated by thealaelYH, beuoeonly an ind&.UuetIdea.. to .,be Jlmf" of vaNW.",
can at preaeut be bad.. In general the clay. m..tiooed." qUiet WeN 1110 tnand • be ., Urt..
amie, yet tbere are exceptions, and in particular the borizontal tone .Pl'" to _ N.dIw
restleM. Tbe Uglaamie record would exctade thefoUowinl da,...... the .b~ of qow d.,.. u4
place tbecD alllOn. tOOee of onlinary ODeI, vii: 188:'-', 8epteeobt'f 30, tIflcl'Datioo _1 Itori..tat
foree a,itated; 1883, February 8, ditto; )(areb 15, c1edlutloo, borI,mnal _ yert" forM
agitated; May 11), boriJrootal and vertiea force escfted; JUDe U, ditto.

fl""""""+fnl1y Mlbmitted by
~~'-'.. 00A8. A. liC,SOft,........

UGLAAXIB KAGlOITIO BBOOBD, 1M'J-~•

............. 01d." 01~~ i. CWetlllw No. 39,... ,. Prm" WUd, It,...
Hr S, 18&1.

A.,.,t 6,1883(O~ rill iaIerior lallltnllMll!)_Dedioadftd~·«JtDuM''''
Aupat" and was dyiog oot intJae~of Au..- ~,.
~ 6. 1882.-~linatiOD peatl, dWurlJed. Borb!ontal I'oM ••11, diJltatrW. v.

ueal=:Ii~t~~~iuaUoD••rbd1 diItarbed,. atadiD,to the... ~I r-..
ead dimrrbed OD the 28tbaud 29tb. VertiealfotW lI.ptl)' .fJ'~ecl.

If N~"""12 aM 13, 1881_D«ltnatkm ".1,. dtltorbtd; oootinnm to 1..... 8ttoo.-.....
display on both day.. Great distul'ba&tee of IIorit.Obtal loNe OIl the 12th,1~1-''' ....
Vertieal ro.. diatllrlJaac)e~•• OIl UdI, 13tIt,...d 14" et

ILk.. 85
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N~embtW17 to 20,1882.-Declination gre.atly disturbed on these days; brilliant auroral display
on the 20th. Great disturbance in horizontal force on the 17th, 18th, 19th, 20th, and 21st. Ver-
tical force but little affected. .

The magnetic equilibrium was disturbed during the entire period, November 12 to November
21, inclusive, with daily displays of auroras.

December 90,21, 1882.-Declination disturbance commenced on the 19th and continued to the
24th, inclusive. Bright auroras e'iery day. Horizontal force greatly disturbed on the 20th and
21st. Vertical force slightly, if at all, affeeted•

.F"ebrt#.a"7l24, 26, 27, 28, 1883.-Deelination disturbances commence Pelmlary 22,. and exteDd
at least to M·Rl'ch 3; daily auroras, very brilliant February 23, 26, 26, 28, March 2 and 3...Hori­
zontal fOrC6on the 24th and 26th greatly disturbed (already on preceding days,22d and 23d),
and continues in a state of unrest to March 3, inclusive. The vertical force appears undisturbed
ou the 24th and 25th, and is but slightly affected on the 28th.

March 27, 1883.-Declination greatly disturbed on the 27th and 28th. Bright auroras on tb&
26th, 27th, and 28th. Dys of disturbance of the horizontal force 26th, 27th, 28th, 29th, and
80th. Vertical force very little affected. .

April 3, 1883.-Declination greatly disturbed April 2 and 3; auroras. Great diSturbance in
horizontal force on the Ist, 2d, 3d, 4tb, and 5th. Vertical force slightly aWected.

Jl{ay 21, 22, 1883.-Declination disturbed on the 20th, 21st,.and 22d; horiilontal foree likewille
Vertical force disturbed on the 21st but not on the 22d.

JUM 18, 1883.-Declination greatly disturbed on the 17th, 18th, 19th; horizontal forcedi8­
turbed on the 17th, 18th, 19th, and 20th. Vertical force apparently normal,

JUM 27,1883.-Large disturbance in declination. Horizontal force disturbed on the 25th, ~th,
27th t .28th, 29th, and 80th, and very heavily on July 1. Vertical force apparently normal.

•

,
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TID ES.

Observations of· tides at the United States ItnernationaJ Polar Station Uglaamie Alaska,
were made half..bourl~ and_nn~nterruptedlyfor8 period of 112 days, beginning'at mi(lnight Febru.
ary 26, and ending wIth mldmght June 17, ]883. This series, consisting of 5,376 observations is
complete, not a single reading being missed. These observations form a part of the genemlsc:iEl8
of records. secured at this station, and were made by the same observers as were the meteorological
and magnetic observations. .

Six observers were on duty dally, each making' all the observatIons tor four bonrs, 'these
observers were Oharles Aneor, A. C. Darkt J. A. Guzman, J. E. Maxfield. John Murdoeh, 8odMiddle­
ton Smitb. How faithfully these observers did their duty may be interred from the fact that not a
single observatieu wasnlisaed•. To make a tidalob8er\'atlont the observer walked out omr the level
ice to the gauge, abont 100 yards from the shore, broke throughthe ice :n the hole formedsinoo the
last observation, a half-hour before, scooped out the slush so as to clear the line, am! then read the
scale to the nearest hundredth of a foot. Returning to the house, be wrote down this reading,
together with the hour, the dirt!Ction of the wind, and the initial of his name. He further noted
whether the tide had turned since the last observation, and if so, the bigbest or. lowest reading
reached. This was done by means of II maximnmand minimum index, to be described In.eonnec­
tion with the gauge. When a maximum or minimum reading occurred. bet1cetn the half·hourly
readings, this fact is noted in the record; but is not here reproduced, as it does notuppelll' to much
increase the knowledge afforded by the record as here printed. The record was kept in duplicate,
the second or duplicate copy being made daily, and thus kept up with tbe origina.l.

Although wind observations were made half-lwurly in connection with these tidal observations,
nevertheless it is believed that the regular hourly observations of wind and atmospheele.pressere
will afford all the necessary data for determining the fluctuations of sea-level due to meteorological
eauses ; forthesereaaoustbe ~J"o~f'lfQbserv",Uons are uot bereptinted.

Ga'uge.-The gallKe was coU8t:rneted. at tbestation in }'ebl'llarYt1883, ~dpnt, in position 80

that observations begun on the 26th, as before mentioned. No photograph of the gauge was made,
but a drawing to scale appears on the plate opposite, from which its method of operation wtll be

readily understood. .
FFF is a wooden frame-work standing on the ice over the hole H. A line, L, passes f'l'Om the

200.pound anchor throUgh the hole H over pulleys PP, and terminates at tbe counterpoise 0 ; tbi8
counterpoise weighing about 20 pounds. A fixed wooden scale, S, attached to the frame oftbe
gauge was subdivided to feet and tenths and hnndredths, and to the t~ne was attaebecl an index
which' moving llh>ngthe scale gave readings showing the stage of the lute.

Tile zero of the scale was ~laood low down, and the numbers increased upward and .downw~rd
from this zero. The numbers above zero were considered positive (+) and tb?se belowit In~gatlvbe
(_). When the tide rose, the ice, the gauge, and all its ~ppurtenan~s~ere litted up, llDe 11.1 MlC

manner that the difference between any two index readings would indicete thechange of level

between the readings. b i i bera
From the eonstruetion as well a8 from observation, therefore, we $00 t at '1K"IWJII ngnum

indicate rising tide and iJ,i"~inishingnumbersfailing tide, '. • .
In order to record automatically the heights of high and low water, a self·registenng index

was adjusted as follows: tm
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A piece of cod. line was stretched along the face of too scale and led through an ivory stud
attached to the counterpoise. This ivory stDd coincided with the zero of the vernier or reading
index. On either side of this stud cork slides were attached to the cod. line and were pushed one
up, the other down, with rising and falling tide, respectively. Attached to tbes~ corks were brass
verniers moving along tbe scale and enabling close readings to be made. , The highest and lowest
readings of the sea-level falling between the regular half-hourly observations were thus
automatically recorded.

Location of gauge.-Tbe gauge wasplacei On tbe shore ice due west from the station and
at a distance of about 100 yards from the beach. The water at the hole was 17 feet deep at mean
low water. The ice was level, and at the beginning·{jf observations in February was 4i feet thick
and at the close of obserVations in J nne was 5 feet thick.

AbontonemUe end Q hatftremtbe lJe8ch andparallel'wtilh itfi8abarhaving abtaut.8fatboIDs
water upon it. On t!li@bartbebeavy'pack.icegrouDUs and tim8 4eaves·tlleiDshore iceoompara·
tivetyundistmbed. .Dll1iugthis entireieries of observatiOOB the iae l'tmmined uDdiBtuJbed except
in elevatiotl. The&tlooor l'enlained nnmoved and the line :hung free in themiddle« the bole.
The accumulations Ofice (}ntheltide &fthe ,holewe:re c}roppedawayeaoh day. Tb&tihe ice, bow­
ever, rose and fell was obvious, independent of the gauge readings, for alou~ tihe "ieefoot" attlae
beach the nee andfaU·vtuclearly seeD, tboop,·.there wune"er'open watel"·ootween·tbe beachand
the gauge, 6XOOpt for a few momentswben·the generalJ6Vel ot ice. wooldbreakoft' ftmn the '~ice

foot" witbfaUing or rising tide and 'make a natTow seam,which waBlIOODat'tersolidly frozen over.
In tbisloeation the gauge was practically tree from local peculiBritiesandaodis.posed. as .w

give the fluctuations oflevelin·tbe openooean.
Time.-'l'be observations were made on looa.l 'lt8CUa lime. At inteJ.walsof one,twi), or three

·weeks,as the weather permitted, time observations were made witlt tl'ansitor 8e1ttant, for the reg­
nlation of too standard earoaomeser upon which all other time-pieces depended.

l?lood tideseame from the seuthward and westward and tberewas a prevailing current setting
liOtbe northeast. The ebb cnrrent slackened bllt did Dot lever8e this eurrent,

The daily ri!re and fall of t.ide is qnite8mall, beingabol1t6 or 7 inches, but.during the series
ofobserv.atiolls the level of the sea varied more than 8fet1t.

'fbednplieat.a'reeord bas-been placed intbehands of the superintendEmt of the Coast aud
Geodetic 8urveyfor reduction, dDcB8&ion,and publie&tion. A preliminary discussion has been
made, from which enough of the peculiarities of the8e Aretio tides have been. brought oot to show
that a more complete analysis, study,aude&lpariaoD. with other Arctic tides is desirable. Ith_
Mn deemtm desiMble tosu.b8titnte here' theoriginalreeord of ollservatioB8 for ihis. preliminary
discussion and to give the full discussion hereafter. This discU88ion will be made and .publisked
by the Coast and Geodetic Survey.

,,
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1l.5... 1.31 0.62 0'03 0:99 I L47 .1.71.", 1.89 I 2.: i4.' 2.61 2.lllll' 3.14,... 1.4f! ~. ~: 2.il8 2.•
Noon .. , l.41 0.61 0:04 0.07 US 1.418 1.88 2. 2.30!o5'l 11.97 3.14! 1.~ &84! 2.46 u:~
l2.5 , 1.47 o.Jl5 004 0.97 L42 1.64 1.80 1 L94 2.28 "01 2.94 3.14 i L.iil 384' "61 ll.04
13.0 : 1.52 0.66 0:05 097 1 4D L62 1.84 L92 2. 2ll 1.42 2. 98 3.11, 1.52 '85 2.5ll 3.04-
13.5 ;; l.58, ~~ 0.10 0:99 1:37 LOO, 1.74 r: 2.221 UO 2.8'7' 3.06 • 1.: ~87 1.61 lI.OS

~tg::::11 t~' O:ro g'iI t~ g~ t: i U~ f: i~! ~i: i: .i::;' t~ ~.~ i: ~:
l5. 0.... 1.67 O. . 5 1 13 L 39 1. 61 I L 412 2 18 2. 09 2. 82 2.77 1.. . '11 2.412 2. tit
15.5•••• 1 1.67 O.~~ g'i4 i 18 L 40 L 63' 1.119 t: i 20 1.118 2.76. 2.OK 1.::: hI 2.115 2.111
16.0 1 1.68 0.'1' 0'36 LIlO. L41 1.64 L57 ;.' 2.16 1.92 2.75· 2.60 11'611 i511 2.87 2-94
16; 5 • 1.65 0... • 124' L43 l.lllI, L58.. 10 IT L85 2.742.56. 37 2.611 2811
l7.0 1 1.63. 0.7

721
g.~ 1'29 I 1.45 1.811' 1.119 l

L
· : 2,1.' 1.84 2.'14 i 2.49 1

1
, : :'21 2.84 i82

17.6.... L61 O. • 1'30' L47 L'17 LOO 2.20' 1.82 276 2.43 • '20 2.115 2.79
18.0.... 1.~ O. 6~ g.~ 1:31 l' 1.49 1.83 LSi U: , 20' 1.81 2:77, 'Z.3l1 ~.;: ~'14 2,6' 2.1i
18.5.... 1.53 o.~" 0'44 139 L51 L89 1.69 1.85 ,'30: 1.82 2.81, 2.33 1'83 i(l\!2.84 2.72
19.0... 1.49 0. .,., • 1'41' 1.57 LII'I L79 i4. 187' 2.85 2.33 • i95 2.65 2.'-
19.5.... 1.43 o.~ g.~ 1'38 1.60 1.60 1.80 ~.: 247 i 1:951 2.90 2.:12 }.: Ul 2.117 MI8
20.0""1 1.35 O. 0.'57 L37 1.65 2.07 1..82 0''''' i53 2.08 i 2.lIll. 2.~ "'66 2-8lI 2.71 :!An
2" 5 1 34 0.43 1 64 2. 09 1.85 ...u.. 2. 09 3 02, 2.3., ..· 79 2.73 2.1l1
21:0:::: 1>1:9 0.41 O. ~ 1.39 L65 2.11 18. 2.10 2.65 2.19 ailS 286 :-111 2.3I Z.76 2.61
21..5·"'1' 1.~~ o.~ g.;;: U; i 1.64 2.11 L: ~M i~ 2.25 :l.J0 Z.:~ i~ ;:71 2.71! Ul
22.0.... 1.2a 0.38 O·53 ] 4al 1 G4 2.10 1. 1 2.14 300 2.30! 3.12 2-38 2.60 2.70 2.1l3 ?fill

~t:::1 i:it ~~ 0:53 L41 I 1:: i: t~ 2.07 3:U: ~=l :::f ;:37 2.67 2.10 2.l!4 2d't7
23.5.... 1.21 0.30 O. 50 t~ b4 2.04 1.84 2.64 .. 16 ----"-..----
Micb.'.. 1.24 O. 29 0. 5_1__.....-'----.



680 EXPBDITIO. TO POINT B.A.RROW~A:PABKA.

!l'idal oN6f'1'atfoM at the U.ifttJRtateB IAtert&atlontJl PQ1~r tStatiOfl"Uglaatnie, 41a8k~, 1883:,Cont'd.
[U.u·ho1lrl, readiIIp :IlIade01I1ooal time. ReichtllexpTel8edlJl f'eet.lnelea~l1gJlQ.mbt:rs dello~ rialDg t~l

ROIIT. liar. 801 liar. 1111 Apr. 1 I Apr. 2 ! Apt. a ' Apr. t Apr.5 Apr.e Apr. '1 IApr. si APr.Il!Apl'. 10 1Apr.n IApr. 12 Apr. la Apr.14
.. 5.... ~1·.2:U1---u;-;:-.211.U5-ust:"'(M 1.281L811.~1 2·02·!--ul.1 ••.2.291'2.42 ~li 1.45
1 0 2. 62 2. 2ft L 71 1.21 i 1.14 1.20 LOO 1. 23 1.77 I 1.911 1. 96 1. 96 2. 35 2.46 2.15 1.48
L5:::' 2.68: 2.28 1.71 L21' 1.12 1.16 0.92 1.16 1.70, 1.95 1.87 L97· 2.41 2.51 2.22 1.53
2. 0.... 2. 64' 2. 29 I 1.C9 L 19 L 09 1;10 0.87 1. It 1.62 1.l'9: L ~ 2.111 I 2.41, 2.5} 2. 22 1.5S
2.5....

1
2.60 2.31' 1.67 1.18 1.11 1.08 0.84 1.U8 1.55 1.80· 1./2 2.03, 2.40' 2.49 2.20 1.49

8. 0.... 2. (1$ 2.31 1.67 1.19. 1.14 L 0'1 0.79 1.0:; 1.46 1.72: 1.63 2.00 2. as 2.46 2.20 1.50
8.5 ' !.1l7 2.30 L05 1.21 1.15 LOO 1/.76 1.03 L41 1.67 1.56 1.95 2.35 2.43 2.:.11 1.48
4. 0 ( 2.62 2. 29 L 64 1.22 1.16 1.08 0.73 1.00 1.~ 1.61 1.50 1.94 2. 25 2.42 2.*! 1. 4~
4. 5.... 2.59 !. 28 L 62 1.22 1.18 i.n 0.73 1. Ol 1.3" 1.59 1.40 1. ~9 2. 20 2.39 2. _" 1.4:>
1.0.... 2.65 2.27 1.68 1.23 1.19 L 16 0.74. 1.02 1.34 1.55, 1.34 1.86 2.16 2.35 2.15 1.4.3
li.6.... 2. 51 2.27 L M L 28 1.21 1.20 0.76. 1.08 1.34 1.53' 1.30 1.81 2.07 2. 28, 2.07 1.40
.. 0.... 2.49 2.22 1.62 1.28 1.26 L24 0.82: L13 1.36 I.M 1.26 1.81 2.02 2.21, 2.00 1.38
11.11.... 2.48 2.21 L59 1.28 1.30 L27, 0.87' 1.23 1.41 L57 1.25 1.82 2.00 2.18 1.!9 1.34
'1.0.... . 2. 39 2.20 1.48 U:9 1.31 1.30 0.90 1.28 1.48 1.61 1.25 1.77 1 98 2. 12 1. 9~ 1.33
'1.5. .... 2.37 2.19 L 52 L 29 L 33 1. 33 O. 98 i 1.35 1.57 1. 67 1.26 L 80 1.97 2. 08 1. 87 1.28
8.0.... 2.3& 2.14 1.50 1.30 1.34 1.36 1.03, 1.« 1.66 1.711. 1.30 1.88 1.96 2.04 1.8:1 126
8. 5..... 2. 32 : 2. 13 I 1.40 I L 81 I 1.34 1.40 1. 08 L 52 1. ra 1.85 1.3! 1.9l, 1. 98. 2. 02, 1. ~4 1. 21t
•. 0.... 2.80,2.10,1.87 1.26 1.85 1.39 LI0 1.00 1.80 1.94 1.3, 1.99,2.00,2.02; 1. III 1.18
8. 6.... 2. 31t 2. 09 1.41t· 1.23, 1.34 L 40 1.1'.!. L 65 L 89 2. Of 1.48 2.10 2.04 2.05 1.79 1.1l!

10.0.... 2.31 2.11 1.35! 1.22 I 1.80 1.40 1.13, 1:69 1.94 2.11 1.52 2. 21 2.11 i 2.09 L 78 1.13
MU.... 2.32 2.11 1.87 1.20 1.28 L 37 1.14 1.75 2.01 2. 18 1.61 2.28 2.14 2. 14 1.80 1.07
11.0.... :a. 33 2. 10 L all 1. 18 1.28 1. 32 1. 14 1.75 2. 02 2. 24 1.64 2.37 2. 22 2. 16 1.82 1. 13
11.5.... 2.35 2.10 1.33 1•.16 1.28 1.27 1.18 1.74 2.03 2. 26 1.71 2. 41 2.31. 2. 20 1.1l3 I.U
Noon .. , 2.38 2.1S 1.37 1.16 1.20 1.22 1.08 I 1.72 2.03 2.27 1.73 2.48 2.40 2.26 1.85 1.67
12.6 : 2.42 2.14 1.35 L16 1.16 1.16 1.04 i '1.68 2.02 2.27 L71 2.55 2.44 2.31 1.91 1.C8
13.0 ' 2. 47 2.13 1.36 1.14 1.15 L 12 It. 98' Ut.! 2.00 2.25 1. C9 2.55 2. 52 2.86 1.92 1. 10
1&5.... 2.50 2.15 L 84 1.14 1.14 L 0'1 0.91 1.57 1.118 2.17 1.65 2.55 2.54 2. 41 1.97 1.16
14.0.... 2. 53 2.18 1.85 1.14J. 13 L 04 It. 83 1.51 1.84 2. lit' 1.55 2.5! 2.58 2.46 2. 01 1.18
14.. 5..... 2.57 2. 21 L 38 1.16 1.13 1..01 0.81 1.46. 1.76 2.02 1.38 2. 53 2.55 2.47 2.07 1.20
15.1t 1 2,;'9 2.26 1.46 1.17 1.10 0.98 0.76 1.38 1.69 1.91 1.35 2.49' 2.55 2.48 2.08 1.19
Ill. 5· 1 2. 00 2. 24 L 43 1.18 1.11 O. 96 O. 76 1.82 1.62 1.84 1.38 2.45 2. 55 2. 50 2. e9 1.26
1e, 0 2.58 2.27 L46 1.20 1.14 0.93 0.74 1.29 1.54 1.76 1.28 2.40 2.52 2.48 2.16 1.~9
16.5 1 2.68 :'24 1.49 1.2'4 1.20 0.1l6 0.74 1.27 1.48 1.71 1.20 2.34 2.50 2.45 2.08 1.30
17.0 1 2,54 221 1.51 1.29 1.22 0.1l7 0.76 1.27 1.45 1.68 1.13 2.28 2.45 2.43 2.04 1.31
17.5 ' 2. 54 11. 21 1.52 1.28 1.:14 0.99 0.80 1.28 1.44 1.56 1.09 2.18 2.38 2.40 2. 01 1.23
18.0.... 2.51 2. 19 L 51. 1.29 1.26 1. 030 0.82 1.00 1.45 1.55 1.V5 2.12 2.32. 2. 33 1.95 1.28
18.6 .... ! 2.4.8 2.14 1.49; 1.80 1.32 1.05 0.90 1.33 1.48 1.M: 1.01 2.00 2.211 2.30 1.90 1.31
18.0.... 2. 45 2.1'9 1.47 1. sa 1.34 1.11 1l.98 1.43 i 1.57 1.55! 1.00 2.03 2.22 2.22 L 85 1.26
18.5 2.89 2.07 1.48 1.35 1.36 1.16 1.04 1.49' 1.60 L56. 1.02 2.00 2.20 219 1.78 1.24
ZO'O : 2.35 2.08 1.47 1.116 1.U8 1.17 I 1.09 1.49 1.69 1.60 1.04 1.98 2.17 2.15 1.74 1.25
26.5 : 2. 32 2.08 1.88 1.35 1.89 1.19 I ~. 14 1.63, 1.74 1.64 1.15 1.98 2. 16 2.00 1.72 1.24
21.0.... 2.28 2.01 1.:16 1.33 1.39 i 1.20, 1.2l) L 71! 1.79 1.69 1.23 2.1l3 2. 16 2.05 1.63 1.17
111.5.... 2.27 1. ~8 1.32 1.81 1.41t 1.22 1 1.26 1.77 I 1.84 1.74 1.35 2. C3 2.17 2.1l7 1. 6~ 1.07
22.0.... 2.23 1 1.84 1.31 1.!!9 1.38 1.22 'I 1.30 1.81 I 1.00: 1.81 1.49 2.05 2.20. 2:03 1.1'" 1.17
215.... 2.21 / 1.78 1.29 1.25 L32 1.18 1.32 1.83: 1.96 1 1.87 1.56 2.lit 2.23 ( 2.0? 1.~~ 1.08
28.0.... 2.19: 1.77 L25 1.21 1.82 1.171 1.31 1.841 2.02: 1.00 LOO 2.18 2.27, 2.03 1.,,2 1.05
23.5.... 2.21 I 1.72 1.21 1.17 1.81 1.12' 1.30 1.84 2.03 I 1.114 1.80 2.22 2.35 i 2.07 1.43 1.03
Kkln·t. 2.24 I 1.69 1.20 L17 1.28 1.09 i 1.00 1.88 i 2.02 I 1.98 1.88 2.24 2.87 i 2. lit 1.42 1.00

:,:~:. A:·~I.'.A:':: A~r..:: A:;1~8i.. AP:':;A:':IA:.:iA~::IA:':'li'A~~'~4Ii A:~'~5.IA7.::.: A~~:i.:IA~~:'1 AP::, A':~
1.0.... 1. 02 1 1.01 0.99. 1.16 1 L51 L561 1.82! 1.61 J LM 1.55 I.M; 1.611 1.47! L09 0.(;4 J o.~
1. 5. • .. L 03, L ~o 0.96 J. 13, 1.47 1.55 1. 79 1. 58 1. 51 I .1. 49 I 1. 5«1'. 1. 65 1 48. 1. 12 It. 67, O. 56
2.0.... 1.03 i l.GO LOO 1.07 1.42 1.50 I 1.77 LW 1.47! 1.45 I 1.53 < l.ll3 1.48, 1.14. 0.71 i 0.~9
2.5 1.04 1.00J 0.97 1.061.41, 1.47: L73 1.4~ 1.46: l.41: 1.51 1.62 1. 47 1 1.14' 0.72' 0.fl5
8.0 ! 1.~ 1.0! 0.97 1.06 Lllll 1.45: 1.6'7 1.4.. 1.39· 1.36: 1•.4.7 1.00 1. 461 1.11; 0.71; 0.t5
3. 5 , 1. 10 1.0.. O. 09 1.07 1.35 1.44 1. 64 1. 42 1. 35 1. 32' 1.42 1. [6 1.44' 1. 14 1t.74 . O. 64
4. 0.... 1.14 1.07 1. 01 1.08 1.3.5 1.38 1.110 1.37 i.se 1.26 1.41· 1.53 1.40 1.10 0.75 0.66
to5 , 1.18 1.12 1.03. 1.11 t.3R 1.40 1.58 .1.32 1.24 1.~3 1.31. 1.47 1.36 1.09 0.74 O.G9
5.0 ; 1.18 1.13 I.G6 1.15 1.42 1.38 1.56 1.31 1.21 1.18 1.30 1.44 1.34 1.07 0.74 0.69
li.5.... 1.J8 1.15 1.10 1.21t' 1.46 1.38 1.55 1.28 1.18 1.18. 1.24 1.41 1.30 1.05 0.74 0,(:9
.. 0.... 1.17 1.18 1.14 1.24 1. 50 L 40 L 56 I 1.:10 1.17 1.13 I 1.21t 1.37 1. 27 1.01 0 70 O. n
11.$.... 1. 16 1.21t 1.17 1. 30 1.55 1.43 1.61 1. 30 1. 17 1. 12· 1. n L 3~ 1. 22 O. 119 0.67 O. 70
'1.0.... 1.15 1.20 ].19 1.85 1.61 1.48' 1.63 1.35 1.17 1.13 1.20 1.33 1.19 0.94 064 0.72
7.5 : 1.17 1.28 1.22 1.89 1.65 LM, I.G7 1.40 1.23 1.19 1.2'l 1.8~ 1.15 0.93 061 0(8
8. 0 , 1. 15 1.23 l ..H; 1.40 1.117 1.1>8 1.76 1.41 1.29 1.20 1.21 1.32 1.16 0.92 It.01 It.65
8. 5 ! 1. to 1.2'l i 1.28 1.42; 1.73 1.69 1. sa 1.50 1.33 1.:!2 1.25 1.:\3 1.16 0.86 0.54 0 C3
IU·· .. 1 L10 1.21. 1.28 1.4:1 1.75 1.73 1.87 1.[5 1.37 1.29 1.31 1.36 1.16 0.86 0.53' 0 CO
0.5.. .. ·1 1.119 1.17 i 1.27 1.46 1.78, 1.76 1.92 1.66 1.44 1.37 1.37 14\ 1.17 0.f4 0.,.5 0.58

10.0 , 1.02 1.1'1 i 1.27 1.47 1.80 1.79 1.96 1.62 1.49 1.47 1.47 1.51t 1.20 0.f6 054 0.58
10.5 ! 1. O! 1.14 I 1.25. 1.47 1.82 1.82 1.98 1.70 L M 1.52 1.50 1.55 1.22 0.88 0 54 0,56
It 0 : (). \lIl 1. 11· 1.28· 1.« 1.79 1.83 1.99 1.71' 1.57 1.58 1.68 1.62, 1.27 0 9'2 It 56 O. M
11.5 , 1.00 1.09' 1.19 1.42 1.76 1.82 1.94 1.75 1.02 1.60 1. G3. 1. (>5 1.31 0.96 0.50 0.53
Noon··lo.97 1.05 1.14 1.40 1.T.! 1.78 1.96 1.69 1.63.1.65 ).la 1.69 1.33 0911 057 0.,,3
12-5.... 1 0.97 1.04 1.12 I J.32 1.(1) ].77 1.921 1.63 1.631 1.70 I 1.67 1.731 1.88 I. 0:99 0.60 j 0.54
tB.It .. ··i. 1.00 1.02 1.10 I. 1.28 1.63 1.73 1.85: 1.54 1.65 1.71 1.71 1.79 1.4:11.... 1. 01 1 0.6 31 O.M
la. 11. \ 1.02 1. 00 1.06 i 1.24 L 58 J. 70 1.78· 1.52 1.61 L 71 1. 73 1.77 1.45 : 1. 06 0 65 O. 58
14.0 i 1.00 1l.98 1.ut· 1.22 1.53 1. C4 L 75 1.45 1.5,5 1 1. e9: 1.73 1.77 i 1.47' 1.08 I 0 69 It.59
1401; , 1.02 Leo 1.ll:! ].20 1.47 1.1'>8 1.68 1.36 1.48 I.W 1.72 1.77' 1.48 1 13 (1.69 0.62
15.0 , 1.04 0.97, 1.02 [ 1.18 1.43 1.M 1.61; 1.28 1.42 1.58. J.68, 1.76 1.48 1:12 1t.71 .0.05
15.5 \ 1.10 0.09 i.ei : 1.17 ].40 1. so L 53: 1.28 1.4.1 1. 55' 1.65 1.7a 1.44 1 11 O. 78 0. ~9
11101\ , 1.11 1.02 1.03 1.18 1.40 1.47 1.45, 1.17, 1.30 1.48 1. to i.cs 1.4\ 1:06 0.73 0.71}
11106 1 1.18 1.0~ 1.05 1.18 1.39 1.47 1.44' 1.18 1.25 1.43 1.52 1.C2 1.36 10.& 0.74 0.73
17.0 1 1.16 I ..JlI LIlt 1.25 1.80 1.46 1.41 1.14 1.21 1.37 1.47. 1.57 1.33 0:09 ('.74 0.75
]7.5 , 1.19 1.00 1.11 L26 L84 1.49 1.ll'1 1.10 1.20 1.32 1.45' 1.5\ 1.290.91 0.71 0.76
1&0•••• ,. L2O, 1.12 1.\8 1.31 1.lt4 1.50 J.a8 1.18 ].12 1.27 1.40 1.48 1.2'& 0.f8 0.C9 0.81)
1&5.... 1.21-: 1.12 1.22 1.34 1.87 1.52 J.39 1.00, 1.13 1.25 1.37 1.40 1.18 0.82 0.66 0.78
1900 1 1.23' 1.13 1.21 1.37 J.40 L55, 1.41 1.16 t 1. III 1.23 1.33 1.36 1.15 O.~O 0.62 0.77
1905 : 1.23 1.14 1.~ 1.42, 1.48 1.59. 1.42 1.23 1.13 1.24 1.85 1.32 1.C9. (1.74 o,W 0.74
20-0.... 1.18. 1.14 1•• 0 1.47' 1.48 1.681 J.45 1.25 1.17: 1.29 1.35 1.31 1.00! 0.67 0.57 0.73

20-.5..••. 1.•. 1.17....•\. 1.14. l.lIO 1.51. 1. 67 1.21
, l.M 1.261 1.21 .1..•. 27 1.33.I.L 30 1. ca I o, r4 0.52' 0.7321.0 : 1.17 1.14 1.33 L M 1. to 1. '9; 1,,16 1.87 1.27 1.32 1. 34 1.29 1.00 0,60 0.50 0.78

21.5 , 1.14· 1.12 1.36 1.59 1.63 1.82, l.r.o 1.88 1.88 1.34. 1.88 1.29 1.00 0.68 0.40 0.68.O ! 1.13 1.13 1.31 1.59: 1.68 1.87; 1.113 1.46 I 1.39 1.88 1.45 1.30 0.118 It. 51 0.46 0.70
21-

5
: 1.09. I.IO 1.30 1.61 1.09 1.90! 1.67 1.46 I 1.44 L4'3 J. 51 1 I.HO 1.90 0.511 0.45 0.71

a.0•••~, 1,091 1.(\5 1.211 J.57. 1:70 1.91; 1.69 1.51' L46 1.46 1.55 1.33 1.02 0.57 0.44 0.69
~5""1 1.07. 1.05 1.27 1.6'1' 1.68 1.1l1t 1 1.68 1.55 1.48 .L52 i 1.60! 1.37 1.03 0.1\fl 0.44. 0.82
ltkln't.: 1.06, 1.03 1,20! I.M 1.63; 1.00 i I.G7 1.58 1.49 1.52! 1.621 1.43 1.04 1 0.G.'l1 0.49: O.et



681EXPEDITION ·'fOPOINT BARROW, ALASKA.

nilal"Qbser"atio1l8 at the Unitt!ll8tates 11tterMtimtttl Polttr 8tatiM'., UgZMmie, A,,,.7ta,,1883-Cont'd.
rHalf·holll'ly readiDgs IQllde IIn10C&1 m_ time. Heighte~ la feet. InoreMi,. 111111ben deDOtll tiJlaI ikle.)

Hour. May 1. May 2"1 May 3. Ma, •• \}[aY 5. May 6. May 7.IMa)' 8.\ Ma)' "IMa110.IMat ~:11I[ar.~~.!:\{ay 18.Yay,I~1May11. )(ay 1"

0.,5.• , . 0.61 0••0 O.64 ,0.Illl I 1.21 2. OT , 1.81,' ,t. 871 1. 51 1.l56I, !.i9 I 1.14· 1. 16 1.22 I" ,1.42 I, ..
1.0. ... O.65 0.9lI O.60 0.95 1.17 2. 00 1.60 1. 88 l.52

1

1.85 1. 52: 1.20 1.20 1.28 i 1.48 1..
L5.... 0.68 0.38 I 0.58 tl.lIllI1.151.tll 1671.83 1.52 1.73 1.52! 1.23 1.24 1.82' 1.45 1."
2. O. • •.0.70 0.38 O.56 0.92 1.12 1. 90 1.53 1. 80, l.53. 1.79 i . 1.52! 1.27 1.3'l 1.S5 1. i9 1.~
2.5;... 0',72 O:ill 0.58 0.97 1.10 1.79 1.4811.761 1.4~ I, 1.78 \ 1.52 I 1.~2 i.a: 1.43 1.57 1.46
3.0.... 0.73 0.45 0.57 0.94 1.17 1.72 1.4., 1.70 I 1,4~ 1 1.75' L52 L36 1.83 1.52 1.57 1.48
3.5.... e,76 0.50 0.590.1181 1.15 1.611 1.38' 1.64 1.84, L74; 1.52 1.35 1.87 1.00 1.59 1.52
.. 0.... 0.77 0.54 i O.till 1.01 I 1.18 1. 66 1.84 1. 61 L 28 I 1.731' 1.48 1,37 1.88 I. rill i.ea 1.!i6
4.5.... 0.81 0.581 0.71 LOO 1.211 LOO 1.83 1.l56 1.20 1.70 1.42 1.87 1.38 1.61 1.ll6 LII8
1.0.... 0.84 0.61'1 0.73 1.071 L33 1.60 1.32 1.51 1.15 1.85 L39 1.37 L38 1.0~ 1.611 1.111
5.5.... 0.84 0.63, O. 82 1. 09 L 89 1. 60 1.34 1.!i6 1.12 1.62 L 83 1.36 1.38 L 6'~ r,72 I. fl3
•• 0.... 0.86 0.64' 0.88 1.14'1 1." 1.60 1.39 1.49 1.08 1.56 '

1

L:18 1.38 1.3'i' 1.6ll 1',72 1.66
..5.... 0.86 0.66' 0.94 1.24 1.54 1.62 1.45 1.48 1.04 1. sa L22 1.24 1.35 1.63 1.7:1 1.118
7.0.... 0.86 0.68 0.96 1. 2TI L63 168 LOO 1.50 1. 04 1.52, 1. 19 1. 22 1,:I~ 1.lli' 1.75 1,'12
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MISCELLANEOUS OBSERVATIONS.

L .A. REPORT ON THE GROtJNl) (J01tRENT OBSERVATION8MADE AT UGLAAMIE
ALASKA... t

By.!. L. HoRAE, Prir:ate atg_4l CorpI,u. 8. .4.rmy;

unti~::e:e~i~~~~re eommencedAugut 11,1882, ~d were continued at hOUrly iDtMvalI

.T~& lines were insulated wires: one tboo88J1dya.rdsin length. One "118 in the magnetlo
mendum, and the other at rigbt angles to it. .

Th~ terminals were copper plates 2 (1'> feet square. The N.., S. and W. termin. werain"',
the E. 1D land.

Oompa&8ga1vanoscoP6' were use4toJJl688Utetbe8~rth of tbecammt.
AM the observations po811688/e8peDialAnterestbecauae tbey were made in81lch a hirblatitade,

several de1lections of the galvanoscope have been reduced to something like absolute m_are by
comparison with a.galvanemeter intbe laboratory.
. "'!nfortunately the electromotive force due to the terminals and the resistance of the complew

OlrCU,lt were Q,ot determined, so that their eifects cannot be accurately estimated.
But from an experimen.t with copper plates one square foot in arM it was found that the

electromotive force under the most favorablecircpIDstances, whep both plate8 were in sea ia 168s
than .05 volt,. and When one plate was in sea and tbe other in land isl68s than .2 volt.

Mr. Wild has found that the electromotive force due to copper plates buried in the earth may
reach.M volt. We can therefore safely assume that the. electromotive force between the plates
tuJed in the observations WaB not greater than .2 volts.

Mr. Wild has already found that the resistance of the grouud between copper plates one
square meter in area buried two meters below the snrface and one kilometer' apart was between
thirty .and s~r ~~~; ...:IJYcomparison. the resistance of. the groul1d.~tUg~miewonld.be between
eil{hty and OD8Jt~.~ffll~~I'W1~·~tsl~ au,~~1,)m~~.ptoDewere in water it is
probable the resistance was m~ch less. . . .

If we assume that the resistance of the line and the gronnd was so small compared to the
resistance of the galvanoscope ss to be inappreciable. ~e·find that at times there was anelectro­
motive force of .8 volt acting. Deducting the.2 due to the terminals we have.6 volt remaining,
which must be due to a ground current.

The difficulties mentioned above of eliminating everything from tbe trnegrottnd current
prevent a careful study of the observations; bat by plotting the total current it appears that:

1~ The enrrelltis generally steady in strengtband direction fot several days a~ a time. There
are periods when thete is no. current. There are also rare moments wben the mtewdty of the
current changes rapidly. The direction of the current usually changes slowly.

2. The north and south component is the stronger. . .
3. The general direction of the current is from the first (NW.) to the third (SE.)qnadmut,

and not from the seeoad (NE.) to tbe fourth (SW.) B8 in Europe.
The general direction varied from.due west to a little east of north.
In connection with auroras it is noticed that:
On September 4: a weak variable currentsnddeuly changed to a strong north by east etJ.rrreIIf;

six or seven boD1'8 before an aurora was observed. This 8tron~ cn.rrent ~ntinn.ed f~ se'feral day.
and auroras on the 6th, 12th, aDd15th did not seem to aft'ect Its mrensIty or dU'ec:n.
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On Septembel ~. there was quite a di8tnrbance of the needle ave hours in advance of the
aurora. JUBt after the appearance of the aurora the current began to weaken and shifted from
north to northwest,

On September 26 there was an inoreaeed current one hour in advance of the aurora. •
On October 8 a westerly corrent changed. to a little south of west one hour in advance of' the

aurora.
At other times aororas occurred when' there was a strong ormederately strong current without

apparently having the slightest effect.

NOTE ON U DlPBOv:BD :M:BTJIOD ll'OB OlJ8llBVING GROUND 01}RRENTS.

Heretofore the best methpd. for observing ground currents has been that of two lines, one In
the magnetic meridan and one at right angles to it. By this method the dtiference of potential
between :N. and S. and between E. and W. giving the components of the current in these two direc­
tibmr 0IlIl be obtained. Tbis,however, ill notsu1Bcieut to enable_to determinetbeesact direc-
tion andstrengtb of the current. .

:Now,if the dift'moenee of potentialbetween ll. aDd W.illtaken.at the same time aB tb. of :N.
and S. and of E. and N., there will be all the necessa.ty data to plat the equipoteniial 81Il'faoe8,
from which the diJ.'ecRon of the ClIrftIJIlt can be obiaiDed•

• Then, knowing distance between the eqnipotential surfaces, we can get the variation of the
potential with respect tothe distance and hence the strength of theeorrent.

TIle li_Deed not be 'at rightngles,nor is it necessary that ODe should bem the magnetic
meridian..

D. THIOKNESS OF THE ICE.

The thickne88of the ice in the lagoon cloee to the station, and in the atill water oftlte8M
Dear 81Iore~ W'88 measured at intervals of about a JDOnth dul'ingthe wiD:ter.

The followiDg table presents the reBU1ts of these Obeenati01l8:

LAQOO)J ICE.

I
Date. I Thiob_ I

I i,
1 ,----,,-------1
..." .. 1881... •.... J p_.. ~;
\ :~ \ 1 -.(

i
.TlIIUIU1 1• 3 9
~27 i 11 It
~ril1 : .

,. 21

-"'WJI.

Deeem1ler ! . "" 1 0 _ ,_ .,..1\18.

I' 8 ~ .
:' ~ JUU.r-a .
'" ulot
li .

,'I .. 1" ,.•.• '1: "-.,1 .
i F~2 _ ••• _ ••. ·:

\

It_reh '..•
April2 _ •••:

. KIly2 ..
1~'41Y ~ ..: \

----'---.-_--:

'l

1
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AJIIeralbiftona gambeU _.
Anthomyiaep .

~th08tepheia .....l ...:-..: ..
..•.---. .. ~Q.II.I. ....

_n\!lozoue ....l_acan+J.- DoA.., P-'Y- ......., IJI· .- .
• cephala .
..ctinari .
A.~ 04' ., , -., •••.~••.••.-""_._•••_••- .

raeol4••.•_ ' ..
cr~ ••••••••••••••~••••••••••••••
8~ :•••.••••.•.••• ,••.• ;'...•""a .
"o~ .._ , ..
Lea _.4 ,..'••_

.~tcI - ' _••••
",~tlJ1lUiI ,
(U~)~"•••••••••••••••••••

.A:etinide _ __ ""IIHiI' ••••_ ..

~'-irdi _ .
ftIBei:collie , _,.,. ~_ ,_ ..

, viridula ~ ..
~ ca:nari-EtUW ~_.., •••.••• ;•••••••

eitrea •••• ~ ..
EselllloboJ1iZii .
paohyderma U 0

rhodina _.

_oth1l8,ca........:~.:••.~...;.iI'~,••.~.,•••~~.

linfUia .i·.,.'i!'~.:~,,~~~;~••·.'-r..~.,~ ' ;:,,';:.~.,~
6lidia. papiUosa U~ .

purpurea: ~.:•••.•.•••.•.•.•••••_ .
.A.lJlicnla veatita .
Amphicteslid .
.....phipoda .

•

A-Ilthosoe., .- ;,. ' ", ,. ..
11I1IlBlarJ' al .

ADthu ap••••••••••,•••••••••••••••••••••:••••••
~ ' : .
A~••••••••••••••' .
ApJaanae.,.~ _ ..
A.phauotlteee~na> ..
.4,pArotI,,.~ ••••_' •••'_.._ ••_ ;••; ' .
AppeDd.ioolaria .p•• , ,. ' _ ••••••
~ gla4llli.a.· :... .••,.•._ ".." .
AflUilaC~ caNMleU n .

A.b:tagrot$ia (Colpodium) JatifelM .
AmiM ,__ _, , ' ;•••• , .

~~';. ..i'r·'··'····,··.,·-..·..,:..•·••.....-'tIIlioo-• ...,.ta,.1J" Ill '" .
a&rJBa ''-,oiI :._.

AtJ'1'• .. .." , '•
.Al'ieia areti Ii "". _, ..'••

A:ric...................... ••••••• .••••.i/ ••••.• . . . ..

~llIWCI~ , -.-••

'pJ/fiff1f'Mi,t ,••••, ;,••••
'fIt..GtcI ..
t1tllDla , .

~diace6 ' ..
Ai8eldue aimplicee .. ~ ~ .
~ .fa.bula•••••: ' .

(Ryetoeymllo) Eaqnima1ti ..~ .
~thIo1t .,lo~ · ·_.·--.·
Aateria8acervata ~ .

~' _ : .
-J/fft_ ,. .. oo oo '••'.' ..

~ .
~Nr' " "

~ ' .
rM.~.* # •••••••••

.,W",tiJ~ ~ "'~' _.iti-•• .,j

ll87

,...
1'­
145
146

"'10.1_
14.'1
1.
138
144
116
lU
1811
169

•161
191
19i1I
191
1llI

1"I.
118
192
Ja
Ut
llifi
lli6
189....
IM
181
168
161

*116
Jf6
1&
U!3
118
IJi8
1&1
ut
ut
ut
1101.
11•

•
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Cbaradri'1l8 dominiau ~ ..

flllvUB .
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Oben hyperboreua albatua ~ .
Chert\phU6B boreaa .
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opilio .
C'ltiOJf'oeet..phtdaftgi ~ ;, ..
Chiridoteaentomon .

IUIgtI41ill .- .
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Carabidae ~ .. H .
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Carex ..
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CerapAil. 1Hn'6ClIl• . . .. . . .... .... . . .. .. . . . . . . . ...
Ce1'8stium alpinum H n ..

c.... 1la ..,... ..............................••.....•

C.
Caltha po1118trie.... 191
Campanella 164,165

179
181
145
139
143
139
141
143
137
137
147
140
149

93
134
183
183
191
191
191
154

49
106
177
1:l9
191
19'2
192
156
152
109
tOO
183
116
i39
161
137
137
137
142
142
157
134
182
150

ChrY8lloOr. helvola.............................. If,.
nll~lanll8ter 148.1~,164

Chryeodourns. form HcretAcenm" IRO
fornieatal... •••• •• 1130

IS1
180
180

Cuee11aria .

~
BuceiD1IJI1 plectram ••••••••••••••••••••••.••'... 18()

polare- u leo
V&l'. perenI8BU1Il 180

tenne n 179,180
1IJld.atum. •••••• •• •• •• 1€1)

Bumble-bee 1S5
Bu:rgomuter ••• ••• •••••• •••• ••• ••• •.••• li!5I
Butterfly ud poppy, belief regarding ...... .... 24

C8d1natuOl .
eyanenm .
glaeia1e : .

ap.. .

ru1MY1B.•••••••••••••••••••.•••••••••••
....pitIolt!llt :. u .

_powgiora .

table 9ffrequcm.cy of ~, ..

aimplex.· •• ~' -.' -.' ..
teD-niJirata. ••••.••••••••.•'•.•.••••••.••.•'••.•••••

bBvi~ ..
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eD1'3ta n .

Bo,.,head '••' : ;.
BraehiolNMla _ ..
Bf'aChynra '•••••' ~:. ~ •••
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'8ra1tCltiJt4Jelc.~ ..

:Boot--8()letl;.: , #4 '.' •.• it ., .

Boreogadu86ida , ..

.,.1vioola•••• '•••,••• ' ' io

Bombyeid :., .

8P. .
Bombus moderatua ..

list 414 at Plo•• Ba,. :•.•;.;. .
lIbJd fauna u .

BOlteJria HltGi•• . . . . . . . . . ... . . u i. ••

lkllw BOOlopllftdric4 '.' .

·Bird••• *_._..- _ ' .

100
150
94
94

106
178
1'78
178
176
178
179
178
178
178
161

!elD~.8p..... •••••• 99
Behllcla nigricana...... 117
Betoe roeeola -._ 163,165
B1gbortl.. ..... .... •••• • •• •• .. .. 98

104
200
104
166
166
135
-13)

134
97,100

129
100
183
137
150
149

. grallflfltltJieu....................... 149
palodou ~ 149,1,,0

11nmclfpW (IJrcmcMtteem) ."efka ".... 149
gNJ!'Itl_ia1 149
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, '., paludoeD8 149
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Bnccinnm nngnlO8tlm "................ 179

Baeri . ;""~.. ...... ...... 179
119
179
17'J

Bda Grctiecl •••••.•· .
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lJaJ8I11l8 &p ..; : .

~ -. .....•- .

B.
Bal8mam~ ..
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~JI4P.P't'lIiI •_ - .
Pace.

159
158
159
159
159
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191
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162
141
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.l:areJia 1&biata 163,165

23
record of 361~1·,

532
154

violacea ..
A8b'agal1l8 alpinus ..

frigidus ..
~byton8p .....",..-~ ..
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Eagle, C01den ..
Earth, teJnpel'l"~of ~....
E&rth-temperatw:ee, &haft lbr .
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