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THE CXJRREISrTS

ON THK 80l'THKA8TBRN COASTS OK

NEWFOUNDLAND
AND THE AMOUNT OF INDRAUOHT INTO

THE UR6ER BATS ON THE SOUTH COAST.

Ottawa, January 25, 1904.

During*lhe Mason of 1903, {.om May to September, the currentH were examined

off the Mutheastern coavts of Newfoundland, along the European steamship route.

This route passes as cloae as convenient to the shore for 160 miles, from St. Pierre to

Cape Race, and then turns northeastward on a great circle for points in Great Britain

snd Europe. The examination had special reference to the (juestion of indraught of the

current into the large bays on .he south coast. The largest of these, Placentia hay, is

75 miles deep and 40 miles wide. Eastward of Cape Race, the Polar current, which

ilowg very constantly in a '' -<>«. d direction past the eastern side of Newfoundland,

ia met.

The steamer used in ation was the D.G.S. Oulnare, of the Department

of Marine and Fisheries. ,t.h is 1.37 feet, beam 20 feet 5 inches, draught 13 to

14 feet, gross tonnage 262. As the purpose in view was to ascertain what currents

tteamships might expect when passing this coast at a reasonable offing, no observations

were taken closer than four or five miles to the shore. The in-«hore currents of a

merely local character were thus avoided.

The general method employed, was to anchor the steamer at carefully selected

points or stations ; and to make use of the steamer itself as a fixed point from which

the direction and speed of the current could be taken or mea.<<ured. This was the

method already found most advantageous in my investigation of the currents in the

Gulf of St. Lawrence in former years. It is not too much to say, that with adequate

sppliances, as much information can thus be obtained in 24 hours as in a week by

running courses. This is the more emphasized in so foggy a region, where long sights

to fix the ends of courses can rarely be had ; but at anchor the fog did not interfere

with the work.
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« DtfAMTMnr or MAIUSt AXD FI»MURIK»

To okny out thi* fMiml plMi it wm neocMMy to provido sppliMiOM for .Iwi,
•nchoTH*. wWoh *•« iw«»»apUy ol • tpwiiU charMtw. A^HshongM wt» m«d«. in .11
dq>th« up to 90 fsthom*. The oWrvktioiu were continuou day «nd night. Durinif
the d«y Uro*. the direotioo mmJ velocity of tiie oamnt wera »«lien every half hour .mi
•t nifht the direction only wm obiervMl, with m ettinmte of the reUtive trenKth „
di«»fwit time*. Captein Thoc O. T.ylor gnve valuable o(vopet»tion in faciliUtinu tl.r

work. Mr. L. Keller acted a« tMihnioil awiiataat; and the night oWrvatioiw wer»
Uktn by the Unit and aecond offlcerih Mr. John Mmith and Mr. ;i«ginaki Clarke.

Natur* <(ftht <mrmK«._The current! were almoet invariably lew than one knot
As a rule, they veered widely and were irregular is direction ; and with to low a %t^\
they were rwuiily influenced by the wind. There were three elements todiitinguip.h -
(1) Any general tendency t« lel in one direction more than in other*. (2) Anv
tidal iniiaence, which might ihow itMlf either a« a marked change in the direction . f

the set, or as a period in which a variation in velocity would recur. (3) The inrtn-n.n
of the wind in disturbing the UHuai behaviour of the current. From our obser^*t.,.n,
the effect of any stormH which occur during the summer season seldom extendi! t» »
greater depth than 5 or 10 fathoms ; and it was therefore found that the Ijehaviour of
the under-current at 15 to 30 fathoms afforded a most valuable indit-ation of the normal
character of the current. In these currents, the tid ' element is almost invariably pre
•en» in some form, more or less distinct; and thu is almost always combined with a
tendency to make on the whole in some one direction. It is not therefore p««Hible to
maintain an arbitrary distinction between ' constant currents ' and ' tidal streams ' but
the only natural distinction is to use the t«nn eumnt for all horisonUl movementn of
the water, and tidt for the vertical movement between hijih and low water levels.

Currrnt »/j««ure»»*n<.—The speed of the current was measured by a current tiiet«r.

registering electrically on board and read every half hour. For use at sea, the chief
desideratum is to keep the meter as steady in the water as possible. To'do so, the
meter was supported by a line which was carried completely over the steamer, thri.ugh
pulleys fitted with patent sheaves, to a water anchor on the opposite side. The steamer
could thus roll under the whole apparatus without disturbing it too seriously. The
meter was also pUoed amidships to avoid the pitching. Allowance was made by experi
ment for the increased record due to the movement remaining. Even when it was too
rough for the absolute record to be relied on, the -elative velocities obtained were of

value, especially in detecting tidal influence. With a larger steamer, the motion would
have been less serious

; but with these arrangements the meter could still te use.! to

advantage in waves 6 feet to 8 feet high and 60 feet to 80 feet in length, which wm
the usual proportion. In all cases the measurement of velocity was made at a dej.th of

18 feet, which was well below the keel of the steamer, and below superficial disturbance.

Surface direction.—1)^% was obtained by a float built of board, and weighted to brin^
its surf-vce awash with the water. It was thus unaffected by the wind. The chief diffi

culty in obtaining the correct direction, was the sheer of the steamer while lying at anchor,
which at times was very troublesome. At night, a small electric light was attached to

the float, which eventually was made to work satisfactorily and proved very convenient.

Under-current.—The direction of the under-current was found by means of a fan,

made of two sheeU of galvanized iron passing through each other at right angles, and



CVKKKSTH O.V THK HOirHHASTMMX CO.iaTt* Of SgWroiSDLAXD

to a langtli of |»t«nt aovmling wire. Tho fan wm 36 inch4<« deqi and 18

iMiMt wide Mid weighnd 16 pound*. In stronger currenH an additional weight wm
•tieehed. The depth to which it wm lowered wa« omxi >iientlf meaaured bjr a patent

Mwding maohine. Thi* iiimple appli«iii-« proved verj serviceable to niiow the direction

of the nnder^current at anj depth. The inclination of the Mupporting wire alio gave a

el.
"' eaiimate of the '«eed, by meana of « fortiiula determined by experiment : the angle

of iticlination iieing n<eMured with a clinoinfter.

Dtuitg and Imn/Mralurt of i/n utUri: -Extended obwrvationN of denaity an<l tern-

pentture were taken from the outeet, tm the counee alu let ing Halifax, and during

the Maaon. This wan done in the liope of tracing the niovctnent of the water, as this

method had proved so serviceable in the Oulf of .St. Ijswri>noe. The density of the

water was taken at the surface on^ The variation di<l not prove sutHcient, however,

to be relied upon as an indication m direction nf movement. We do not publish the

nsttlta therefore, though interesting in thnnselveN.

The temperature wan taken to a depth of thirty fathoms, by means of registering

or inverting deep-sea thermometers. The thermometers UNt*d, either had Kew certifi-

cates, or were tested by comparison with standards. More was expected from the tern-

persture than from the density, aa it waa hoped it would serve to trace the course of the

Polar current The nature of the results in this respect is given in describing the

character of that current.

The depth of thirty fathoms was found sufficient, at the water was there at tlie

(reeling point throughout the region examined, both south and east of Newfoundland,

dating tlie whole season from May to September. All the change which took place

daring the progress of the seaaon or from other causes, was between the surface and

thirty hthoms. The change of the temperatuiv of the water also afforded an interest-

ing valuation for the amount of wind diiturbance, and the depth to which it extended,

under given conditions. This will be briefly referred to in its pLce. Home of the more

import '^ res. !ta of the temperature observations are given in the tables appended.

(See pagv 28 and 29.)

Wind and barometer.—The wind-velo' ' was measured by an anemometer on

board, and the direction waa taken every hal jr with the other readings. A record-

ing Ijarograph gave a continous barometer record. Theste obser%'ations were essential

to ascertain the effect of the wind on the current ; and they were also useful at the

time, as a careful look-out for bad weather had to be kept, because of the persistence of

the fog.

Tide.—Observations were taken during the previous M^anon of 1902, and through-

out the present season, on a self-registering tide-'^uge at Trepas.sey harbour. This

afforded the time of high and low water for comparl >n wi^-.h the net of the current ; and

the tide at other harbours further west, was deduced from this by the diiTereace of

'Establishment.'

Acctttury obtervatimis.—There was necessarily some interruption during the season

in obtainin;^ coal and other supplies. The courses run on such occasions weru carefully

taken and laid down on the chart, to ascertain any current effect which could bo

I
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IMfmml novMMBt .il Ibe wM«r. Ptw of thm wm« mm thi. muoo, Ul thtir

^tSrSi.'^ .?• '^'TL *^ '»*«»««• "- «>- obUinH but It C.Zbt Mid that Um rMnlta r9|»ld tU AMant a| troabla tdim.

-i*!.''!!!!:!''^*"'"'*"'
"'"^•t*«» "* »»>• '•«WW t.km, to Mc«rt«in iu pn.y.le„„

Jm-LII It '''™*' •'"*'*^ "* "'••**' "P»~»t«o», u* |i«m in the mili„j
Wrwtkufc Uwmy y, not.1, howtver, that the fog i. of .il kincb, from . dry fo« lu

.

wot drink, .nd ^, that m, kind of w.tW ».j ««• «p durin, log. It ..y v.™fn» o^m to .who!. |d.
; «d It will .!« mng. fct« . ck»r sky ov.rh.«i. wUh th,

*»L B I*
*^'?«'' '» "«»• »« •"•'^y ««« : Mill-.* ohMg.. w.«, without nmrked

.*!L
~'» "»**•»*» «w-*di«bi«K»,.w| it wy.lw.y, w.lo.«ne; w jt prtwlk

clMivd th. .ir, .mi ext«nd«l th. riew. Ho fkr m w. noticed thwrfore, th« w«th,'r
•eemed to h.y. very little influ«no« upon the fog ; but with the pr«g«, ,« t».e ».«.,„
it bfwune ioinewh.t leM peraiNtent.

We .bo met with Mine curiou. ex.mple* of echo .ml deflection of «,unrl ; but thi.
question \n being more •yitem.tie.lly invettig.tMl th.n we hitd opportunity to. do.

.SHhdivUiant. Tinu,. Bmrxmj,.^Vor convenience in refeivnc, . divi.ion i. ..>»i,
,ntotwop.rt.: (I) Thecurrenta in the m>uth i^t region, .nd (2) the Poj.r current
to the eMtwwd of NewfoundUnd. Thi. division i. the more permi«ible, u it c..«l,i
not be definitely «cert.inedth.t the PoUr ourwnt h«i «,y influence upon th. we,t.
w.nl movement of the w.ter .long th. south .horn Throughout th. ob«,rv.tion, the
time UMd i. AtUntic .tand.rd for the 60th Meridi.n. or four houn .lower th.n G«en.

*' u."Tn*r'". '* *" '^"^""'^ "" ^^ ***°*y '«»' '~"' V't*" '">» ™Wnight to mW.
night All beuing. .re m.gnetic. the v.ri.tion being 26* to 28* we«t.

PART I.—THE SOUTH SHORE.

At the beginning of the wMon, m won m gener.1 obMinr.tion. of the tempenture
.nd denuty of the w.tcr h^l been wcured, for comp.ri«)n with re«ulU .t Uter d.t«,
four .tation. were ch..«en for . gener.1 ex.min.tion of the currenu oflT the mmi
Mp«r.ting the b.y8 on the MUth co.it of Newfoundknd, between Cpe lUce and
Plwenti. b.y. Thew sUtions were w locted u to br outaide the line of the he*!
iMd. on the cout, .nd .Iw within the gener.1 line o; '

...ore on one .ide of the Uv

;

.nd thu. to he in the Mt of w,y current p.r.uel to either of the86 directionH. The
position, chosen .re m.rked A. B. C. D., on the m.p, Pl.te IX.

An nnchorege wm m«ie for one or two d.y8 at ewh of these stations, to ascerUinm a gener.1 way, the n.ture of the currents on this coast u . bMiN for the work. ItWM found in gener.1 th.t the current wm tid.1, flowing N. W. wd 8. E. (magnetic)
with the flood .nd ebb respectively. There wm . slight preponder.nce in the north-
westw.rd direction on the whole ThU result is confirmed by obwrv.tions secured at

.



ouMMKnn Off TBM Bovn-MAtnin oo4«ri or mbwwovmduwo r

ym <kt« •» «lw «MM pdnta Thia k al iatorMt •» t^ oatMt ; aM thmm aUtiom wt|l

k» iiifcr III to afftin indowribinK thu eharMtif of Uw earrmt in thcoilnit of Um wvml

hay*M thia coaat.

PLAcnmA Bat.

If VMwl* when on aa aaatwly eouna along tha aouth niaat of Nf^fiMiHiland, an

Mt to the northwarti iiecauw <if an imiraught into th« hay* which thaj paas thii efliMt

tut he chieHj due t*» Placentia bay, which i« the largcwt one thare in. If a veaael

kMpa to ita true ooune a« far aa the longituiio of Cape 8t. Mary, wa cannot rappoaa

that it would be det w» far north, while cnMaing Ht Maryn iiay, an to run t. ore at Cap*

Pine. Any northward «et mu«t occur earlier, while crowing the awnih of Plat-rntia bay.

For the»e reaaona more time and attention were given to thin bay than to tha othera on

this «)aal. It in generally nuppowMl that the water inakea to the northwerd. p*»t Cape

8l Mary, and that it cinle* around tlie liay and paxaea out on the wcatem nide. Wa

may keep thia view in mind an a fairly raammaWe auppoaition, while we conaider how

for it Ir juMtifled by the olwervationa obt«ined and the fuctit arrived at. The obaerva-

tionn in the region of thin bay wer^ Uken at Hve iiUtiona ; three of the<«e wern t»ff tha

muuth on the eaatem nide, one waa in the middle i-f a bay, ami another at the nwmth

un the weatem aide. In following the auppoaed movement of the water, we may begin

with thp Mtationa at the mouth on the eaatern aide.

Htatio!! D.—Poution ftj milea weat of Cape «t. Mary, in :»6 fathon;-. Thia poa.-

tion waa ouUide the line of the headlands to the eaatward and it -Uao o>:ened up the eaat

ibore of Placentia bay. It waa thua in the line of any net in either of thea«' directiona.

Anchoragen were made on three occaaiona ; but it waa poor holding ground, no that evea

a moderate tea m*.de the veaael drag, notwithstanding every effort to keep hold. It ia

unfortunate that the obaervationa were thua interrupted <« each occasion, aa thia poaition

i« an important one in arriving at an underatanding of the movement of the water in

Placentia bay. To make up for this, a apecially t areful analyaiw of the obaervationa hr

been made.

The obaervationa necured wereaa follows :—June 2nd and 3rd, 1.5 hours ciepten.

ber .Ird to 5th, 40 honra ; September Slat to 22nd, 18 hours. On all thren wn^sions the

net was to the eastwaitl of a north and south line (magnetic), and between 1' V K. end

8. by E. aa limiting directions. In veering between these Hmiti tin set was »', timaa

directly east, or on shore towards the cape. The wind at these ....i.« was light or very

moderate, between weat and southwest.

The current here is distinctly tidal in iU character, the direction being northeaat.

ward into the bay during flood tide and southeastward along the general line of the

coaxt during ebb tide. The average set of the flood and ebb is Mhown on Plate II, baaet*

upun five complete tidal periods, making up a total of 62 hours on the three occasions.

Their resultant directions are also >thown relatively to the coaat, as found from the

ultimate reduction of these obaervationa. The tidal regularity is unmistakably shown

by the fluctuation in velocity ; as it always rises to a maximum at half tide, when it

amounts to nearly a knot, and it falls to half a knot at about the turn of the tide. The

highest of the maxima was 0-91 knot, at the spring tides.

i
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The felatiTV atrangth of the flood and ebb wm quite unequal, however. The set
I uto the b«7 to the northeutward continued for a longer time and was stronger than the

«et to the southeastward. As measured by the velocity, the difference is not Urge, but
rt IS well marked. The mean velocities observed at half tide, flood and ebb, were m
follows :_Northea8tward, 0-86 knot; southeastward, 0-63 knot; which gives 35 per
cent in favour of the northeastward direction. As measured on a time basis, the pro-
portion IS even greater; as the northeastward cjirection continued for 15* hours and the
•outheaotward for only 9| hours daring the tidal day.

The under-current observations give the same resul* with even greater emphasisAt a depth of 15 fathoms, the direction during flood U almost always to the north of
northeast; or more directly into the bay than tiie surface current by 2J points on the
•verage. The strength of the current in this direction is more than double as itreat so
to the southeastward. *

It would thus appear that any westward tendency wUch the bodv of the water may
have along the soutii coast from Cape Race to Phwentia bay, does n^t continue to the
wertward of Cape St Mary

; as there is no set here to the westward of a north and«mth hne (magnetic); but the water appears to turn at this cape, and to make inwanin

^*?!u ^* "**? ^* **^- ^*" " °° ~°'^"* indraught however, but a fluctuation
with the tide as described

; and the velocity does not quite amour , one knot, even annear shore as thu point of observation, which was only 6^ miles from the cape.

As it wa« thus evident that the water makes inwani on the whole, into Placentia bay
around Cape St. Mary, two other stations were selected in the middle of the bay and on
the western side, to ascertain whether this movement could be further traced throughout
tne area of the bay. °

p ^"?^ ^~'^*?*' '^^^'^ *•' Placentia bay, at the south end of Me«wheen bank.
Position, 19 miles W. by N. from PUcentia light, in 66 fathoms. The anchorage made
at thu. station was from Monday, June 8tii to Thursday the 11th, and continuous ol>
.ervations were obtained during 70 hours. The weather was calm with a little swell,
while tiie fog was persistent with occasiomil rain. The set of the current as observed
at tiiui station « shown on PUte III, and although at flm sight it may appear irregular,
there are two results of importance which throw light on the question which we have
specuilly under consideration. The flood tide appears to have almost any direction,

Tk "tuTJ
"* *^ "'' °***^« '^^ ^"«' ^y °* ^**«'- i" the head of the bay

; but
the ebb tide seU very constantly in a southwestward direction, towards the mouth of the
bay on the western side Also, the current during flood tide was superficial, whem

.

^e ebb was distinctly felt to a depth of 16 fathoms. Owing to this persistent set of
the ebb, the water mu8t work gradually in its direction: which corresponds with a
general movement of the water from the eastern to the western side of the bay.

This general movement is also indicated by the total or resultant set thro.,.!.nut
the tidal period. On Plate III, the direction of tiie centre line of Placentia Uy is
laid down; and it will be seen that much the larger part of tiie set is across this line
to the left or westward side. When observatiomi are taken in detail, it is only in such
ways as these that the general movement of the water becomes apparent. The resultant
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()ii«ction of the movement, as found from the ultimate reduction of the obeervationa

dving 68 hour^ ia N.W. by W., or squarely across tl a bay.

Statios F.—At the mouth of Placentia bay on the west side. Position, 10 miles

aw. J S. from Burin light, in 52 fathoms. The second anchorage was made at F, a

little farther to the eastward, on account of the heavy wind at the time, which made it

impossible to hold on at anchor at the point first selected. For the purpose in hand,

this makes little difference. The anchorages made were from Thursday, June 11th, to

Saturday, the 13th, for 48 hours ; and Wednesday, July 29th, to Thursday, the 30th,

for 25J hours. The results at this station were of a somewhat similar character to those

at Station R The flood tide appears to strike somewhat squarely on this shore, giving

rise to on-shore and irregular directions ; but the ebb tide has a fairly constant set to the

westward. As the direction of the flood is irregular, the water will therefore gradually

work to the westward under the influence of the ebb, as it does at Station E. The

geneml movement of the water is thus outward, on this western side of the bay. The

results are shown on Plate IV, where the ebb direction is indicated. These results are

corroborated by the fishermen who anchor on the bank directly oiF Burin.

The under-current indicates more distinctly than the surface current that this is the

general direction which the body of the water takes. During strong westerly winds

which prevailed while at this sUtion in July, the surface current was veered from its

normal direction, while the under current continued to the westward. This is indicated

on Plate IV.

Statios G.—At the mouth of Placentia bay, on the eastern side. Position 17

miles W. \ S. from Cape St. Mary, in 56 fathoms. An anchorage was made at this

btotion for nine days from Thursday, June 18th, to Friday, June 26th, when 158 hours

of continuous observations were obtained. A second anchorage was made from Friday,

July 31st, to Tuesday, August 4th, when an additional period of 71 hours observation

was secured. In these periods the Sundays are oir Jtted, as observations were not token

on them.

The behaviour of the current at this station is very variable, and during such long

periods a variety of weather conditions obtained, although the wind did not ever exceed

21 miles an hour. To understand the nature of the current, careful comparisons with

the tides and winds are undoubtedly required ; but the continuity of observations, token

every half hour day and night, aSords a good basis for the comparison ;
and with an

anemometer on board, the wind observations are much better obtained than by compari-

son with an observatory on shore.

The most evident cliange in the behaviour of the current, is that sometimes the

direction veers completely round the compass, and at other times it veers backwards and

forwards between limiting directions. This change is evidently due to the variation in

the amount of tidal influence, with the springs and neaps. See Plates V and VI. The

veer completely round the compass occurs at neap tides, this being well marked at the

moon's quarters on two different occasions, namely, June 18th to 20th, and July Slst to

August Ist. The veer is then continuously to the right, and the period in which a

complete revolution occurs is just about 16 hours. This period is quite definite, as

'
1

1

!

I it I



10 DEPAMfMnr or mariiim axd naaBuwa

i f^^ '«w>^ «»mpl«te revolatkna which were oUenred. foar of whi«h .«. -j„

m. .ppear. to be the only po«ibIe expl«u»tion. in ^r6»nce with SeVriZlI .roWy movement A mo« det«led di«u«ion would involve technioTtinWch ,!

met w,th at other station, during the season, « weU as in other region. i^fo^eTyZ^

f« .k'^* °?r ^iTJ".*^*
'^'"'^ ''''*" **•« "*^> '"«««»«« « stronger, th^ current veer,to the nght and left through a «nge which varies from eight poifu to hlH cZference. The complete period in which it veers and b«,ks, iffrom ton to fo"hour. It .s not impossible that this veer would be found to correspond witt the^penod .f an average were taken which would be sufficiently long to eliminate otherd«turb.ng causes. On the other hand, at the neap tides, when th^e ti.Jal elementtthe least influence, the 16-hour period th«.ws the direction of the current entTrdv 1of correspondence witli the time of the tide. i

the Z^^1^!^~"^" ""' •«*'''«"^ »* this station extended over so many day,the wind conditions were variou.; but the weather was mode^te on the whole iS^ere was no marked disturbance of the current. A distinction in the efflt oj Thwmd must be made m accordance with the behaviour of the current itself.

During the period of sixty-two hours in June, while the current was veerin,continuously round the compass, the wind was N. and N.N.E.. and for tw"ntv3hours It had an average vdocity of nineteen miles an hour. Agai^ in tTe^^Xt

Tiil ^nlSid notTM l*^ ?
"*''"'' """ '^ ''"'"•• *^~''«'''>"' ^he time.inese winds did not affect the total period in which the current veered comnletelvar^nd; but they strengthened the set to ieewacd. and made the «te of Zf^lraiMd m passing the windward directions.

While the veer to the right and left took place, from June 22nd to 26th then,

2rd:to^ronT';'!,:r ^^r^-'
^^^^ •"•^--y- ^-the'eren^^'t

of eihte^r^^ln. ' ; ""'^/" ^*^^^- ^- '"^ '^«"*y hours with a velocity

W litr* vd^tt ofr .^T ''T.
""•" '^ '''' ''''' ''' ^'^ht hours, the wind wJW^ with a velocity of twenty miles an hour. The current was little disturbed by thesewinds, however, until the evening of the 25th ; and the disturbance then^ZedZbe quite as much due to the change from spring to neap conditions, alt^Tr^nd

In oTJl "l r ?K '^V'"*
"'"'^ "^' '° ^««»'*'' ^-""»^ currentn.r.t

that during the spnng tides on the 24th, there was no appreciable disturbance.

«tead!;;tLt:r8'wt:TNT 't '-t ^-r '*'• ^^^^ ^^-^ '''

twentv^n« „,n u ^ '"^ "•* hours after anchoring, it attained

iTellrJttnt r
"'

r^,''""°8
*he mgh* of August 1st and 2nd it inched

more mielr S "'•«
f"

''°"' '"' '"•""" '»*'""
=

''"* ** «*her times it was much

cTu^t^frrentt?" ^fJ:^\''^^y - this direction however, appeared tocause the current to veer farther to the eart of north and less to the west of north. th«
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daring the anchorage in June ; bat it does not definitely ftpp^u that the wind had any

elbet on tiie length of the period in which the veer took place.

It would be quite erroneous to suppose that the wind always causes a drift in its

own direction. On the contrary, the set is primarily due to the natura of the current

;

. and if it ha« any definite direction of its own, owing to the tide or other causes, it takes

» strong wind a considerable time to overcome this, even with currents such as these,

which do not exceed one knot. For example, on anchoring on June 18th, the wind had

been N.E. at 20 miles an hour for about 4 hoars ; yet the current set strongly N.N.W.

or into the windward quarter. Further examples of this will be given from the experi-

ence of fishermen while at anchor.

GtiuinU re»ults.—Thia station is eleven miles farther out from Cape St. Mary tlian

Station D ; and on comparing the results at the two stations, we find the tidal influence

here to be much weaker and more variable. But the indications of the tide which

remain are in complete accord with the direction and relative strength of the well-

marked tidal fluctuations at Station D. It is one of the features to be noted in the

behaviour of the currente in this whole region, that the farther the point of observation

is from shore, the leas they are under the influence of the tide, and the greater the

tendency is to veer completely round the compass.

In moderate weather at the springs, when the tidal influence is greatest, there is an

indication that N.E. is the direction of the flood and S.E. the direction of the ebb.

When the surface current is disturbed by the wind, and veers two oi three points from

the direction it would otherwise have, the under-current at ten fathoms usually con-

tinues to indicate these same directions for flood and ebb ; and once at the springs, this

change of direction with the tide, was felt as far down as 30 fathoms. The N.E. set is

directly into Placentia bay, and the S.E. set is along the general line of the coast.

In general, it is towards the N.E. quarter that the current is strongest on the

whole ; and also the deeper under-current at 20 and 30 fathoms almost always sets into

the hay, in directions between N. and N.E. This deep movement goes on very con-

stantly without reference to the time of the tide ; and it indicates the general tendency

of the body of the water to work in that direction.

As regards the question of indraught into the bay, we have the following indications

from the observations at this station :—During flo<xl tide, the more usual direction is

northeastward, into the bay ; and also the general average of all the observations shows

a distinct tendency in that direction. Also, the movement of the deeper water is

inward towards the bay ; and this may affect the surface water at times when other

influences are less dominant. It must always he noted however, that the velocity of the

current in no case exceeds one knot per hour ; the highest velocities observed being

from 0-80 to 090 knot.

f
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Statioot O ahd M, orr Piaoentia Bat, 1903

SaowMQ period of complete revolution in the direction of the current while v.>«r,„<>ontinuo«riy to the right. Atlantic 8tand«xl time thJIoJ^^ur "^""^

r<aMlitj.

SutiooU.

Dkte and Hour
ot

break in diractiaii.
; Hi|rh 1 Low
I

W.ter. Water.

Direatiooii at-

June 18 at 10:00.

June 10 at 1:45.

June 10 at 18K)0.

.

June ao at 9:00.

StetkmM...

June 21 about IKW.

July 21 at 7M.

July 21 at 22:30.

July 32 at 14:00.

July 23 at A:90.

Aug. 4 at 23:30..

Aug. 5 at 15:15.

Aug. 6 at S:15.

Aug. "at 0:ie.

Sudden change
from—

KXE

NW
\^W

ESE

(Setting NW).

W to NW.

Period
of oomoiete
(evolution.

rl5{ houn.

SE

NE

NNE

N

saw

(Setting NW).

WtoN

NE

VH hours.

15 houn.

IG houn.

Northwestward.
,

SEtoN.

NE

NNW

W
ESE

"W to W.

SE fo W.

ENE
SSE

NEtoSW.

SSW to W.

; NNW

NE

WSW to WNW.

SWtoWNW
;

AH hours.

15^ hours.

16} hours.

16jf hours.

J-174 hours.

SSEtoN. !/

15i hours.
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Statiox M At the mouth of Placentia bsy on the ewt side, eight milea fartLor

oat than Station 0. Poution, 25 iniuM S.W. I S. from Cape St. Mary, in 60 fathoms.

Obeervationt were taken here from July 20th to 23rd, and from August 4th to 7th,

making two periods of 64 and 62 hours respectively, of continuous observations. Both

jf these periods were at similar parts of the lunar month, between the quarter and the

change of the moon. The weather was moderate on both occasions, without sufficient

wind to affect the current appreciably.

The current always veered round to the right in its direction, only once backing

through eight points. The period in which a complete revolution took place was 16

hours, as at Station 0. The current held longer in northeastward directions ; and on

coming round to the southward, would suddenly change to the westward direction.

There was thus usually about a quarter of the circumference towards which it did not

get at all, in making each revolution ; and it was in general the southwest quarter which

was thus omitted ; which accords with a predominant set to the N.E.

The details of the six complete revolutions are given in the table opposite, as well

a*i four of the revolutions at Station G ; and the directions omitted in each revolution

ate stated. The average result of the obser\'ation8 on each occasion, is given in Plate

VI.

It thus appears that as far out as 25 miles from Cape St. Mary, the more usual

direction of the set is northeastward, or inwards towards Placentia bay on its east side.

The velocity however was not in any case as much as one knot, and did not actually

exceed 0*77 knot ,

It is also to be noted that the set of the current at this distance from shore is out

of correspondence with the time of the tide ; a a complete revolution in direction tokes

place in the 16-hour period. It is a general characteristic of these currents that they

are less affected by the tide as the distance from the shore increases, as already men-

tioned.

The behaviour of the under-current is very irregular, and it is here difficult to draw

any general conclusions when the observations ai-e limited to the day time only. The

surface direction of the current usually extends down to five fathoms without more than

two points of change ; but below this the direction usually becomes quite different. The

under-current does not furnish any distinct indication of tidal influence ; unless possibly

there may be a tendency to a northeastward set during flood tide.

There is one important indication however, wliich corresponds with the behaviour

of the surface current. It is quite exceptional for the under-cunent to set towards the

southwest quarter, but in the other three quarters it is often strong and deep, being

sometimes distinctly felt as far down as 30 fathoms.

Station N.—This position was chosen on the centre Hue of Placentia bay opposite

the line of the deep guUey of one hundred fathoms which runs up the middle of the Ijay.

It was 28 miles outside the line of the headlands on the two sides of the bay. An
anchorage was made here from July 23rd to 25th, when continuous observations were

secured during 44 hours. The weather vas quiet with the exception of a heavy rain

s<|uall during a few hours, but the fog was continuous.

t »
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. JP«W dir^^ion. The two oomplirte revolution. ob«rvd were nud. in . period"'

riSr^tjl^Jf^n^'^ w«,uit.«^t„e,«whe.«uL«edb.tw«:

m current wm wmetime. felt u far down m 18 fktbom*. but often it wu limitedquite deflmteij. to . thickne- which varied betwe«. 7 «.d 10Ithon.. On thT."^^
the th^ne- w« .bout 10 fathon«. It w„ thu. not ne«ly «, deep a cur„«t .. nea,?;

The cu.«nt a. far out in the open a. thiis doe. not thu. .how any remnant of tidal»f««.ce. nor doe. it indicate any indraught into Placentia l.yf nor any dUtlcltendency to the we.tward a. a dominant direction. Speaking geneily. the «t he«may be u, any direction with a velocity not exceeding on. knot

St. Marts Bat.

.nH ^""T S~'^*f^**"''
"*'""° '°' **•" '^^'"' "•" "^^""V »»»*•«' Cape Race«id Cape St Ma,y. and 16 mile, off the n.ar«.t .hor« at Cape Piie. IT.e objectTn We^w«to«certain whether any movement of the water tow«d Placentia bay could be

^s"; M r'\f """f*•»* ««- Cape St Mary), or «,y'indn^„ghttowarf^ St Mary. bay. It wa, ac the neap tide, that both the anchomge. wer« made.The^tid^ .nfluence wa. thu. at its lea.t, and any general movem«f«,uld best be

J^'
«"t anchorage wa. made from Monday, June 29th, to Friday, July 3rd, when

. 87 hour, of contn..-ou. ob«.rvations were obtained Only four complete tidal period,

t7«^ 'Srr^' fT*V*"'^ 1""" '" '""^ "'"'* di.turbance. During the first of

StZ. N W k'"T^ .''^.^"""^ "•• *"'"*°* '^"^ *««* t»«>'«l four ti^e.

hl^^V aL i.
^-^ ^^ ^- ««">*-« <«i««tions. ThedUturbanceofa

^^^ K ^'.T
*''*° ^^^^^ ^ ^ *«'»

;
*"'l -»>«- q«i«t <'-onditions were re.tored, a day*nd a half later, another complete tide wa. observed. The set of the ebb w«« tbenbetween S. and S.E., and the flood between W.N.W. and N.

To arrive at the general movement of fe water, independently of the tid^ it is
evidently nec««ary to deal with complete tidal ^riod. ; as otherwise a greater p.^pon-derance of some one phaae of the tide might be included in the average. At this
.tation, when the set in these various directions i. thu. considered, it is found that onthe whole, the strength .. ten per cent, greater to the N.W. and W. than towards either
J^^E. or S.E. the average maxunum velocities being 0-61 and 0-56 knot respectively.

me vii. "* °° *^"""* ""' '"" '•**' P*"°^^ ™'°»^°«^' ^ «^«" -

rem.^! t^'' "'^nS'^ ~"'P-,"'^ *^ '^""" °* '^' «"»« »t thi..tation. Therem^nmg t.me was affected by w,nd disturbance
; and the whole period of 24 hour.

durmgthesecondanchor.ge,attheendof Aug.st, wa. also more o. lee. affected bv the
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«iBiL I* ia notnworthy lioweTer,tluit while the wind disturbed the rarfaoe, the under-

Mfient ftt aO Mid SO fathoma itUl ooniiaued to flow N.N.W. and 8.8.E. as the arenge

diieetioos daring flood and ebb respectively. The under-carrent also shows the north-

wHtward direction to be much the strcnger and more conttnuous of Um two. The

ndercnrreat was never found to set towards the N.E. quarter.

To sum up the results at this station, the influence of the tide is distinct ; and the

diieetiniis of flood and ebb and the greater strength of the flood tide, are in accord with

(hs oU.erva(iofls at Station B, where the tidal influence is more accentuated, as it is

DM er land. In general, the dominant direction is which the water makes, is between

N.W. and N. as shown by the greater length of time and the greater strength and

depth in that direction. This direction is nearly parallel with the general line of the

ooast and rather towards Plaoeutia bay. The set in the N.E. quarter towards St.

Ifsryg bay, is infrequent ; and as it is not indicated by the under-eurrent, there can

never be much indraught towards that bay at this oiBng. It is again to be noted that

the velocity of the current in no case exceeded 0-73 knot in any direction ; and even

this was exceptional, as it usually ranged between 0-50 and 0-GU knot.

Statiox B.—This station is off the headland on the eastern side of St. Marys hay,

at 7 miles W. \ 8. from Capo Pine light, in 26 fathoms. If there is any indraught into

this bay, it must be on the eastern rather than on the western side, and the question of

indraught may therefore be tested by the results at this station, more especially as the

stsamship route passes as close to the headland on this side <rf the bay as safety allows.

As this station is only 5i miles from the nearest shore, instead of 16 miles as at

Station H, the tidal influence is much more distinct. Two anchorages were made here

in May and September, for periods of 29 and 19 hours respectively ; the latter being

cut short by the dragging of the anchor, as it is poor holding ground. On both oocasic^"

it was within three days of the full or change of the moon, or immediately after the .

spring tides.

The usual direction of the flood was between north find northwest, and of the ebb

to the southeastward. See Plate I. The ultimate or resultant direction of the flood is

X.W. by N. and of the ebb S.E. The tidal character was also distinctly marked by thr

fluctuation in velocity ; as it always strengthened at half tide and slacked at the turn of

the tide. The maximum observed at half tide was 0*82 knot and at the slack it fell

below 0-30 knot.

The under-current gen. i ally agreed with tins, in both direction and velocity. The

flood was also deeper than the ebb ; being quite strong to a depth of 15 fathoms,

whereas the ebb was weak and sometimes not felt at all below 10 fathoms.

The directions of the flood and ebb are nearly parallel with the line of the extreme

headlands westward and eastward ; and the observations, so far as they extend, show

little appreciable indraught into the liay. As the current veered in ilirection, the set

into thb bay towards the northeast quarter, only took place during 13 per cent, of the

total time. On the other hand, the current during flood is not only deeper but contin-

ues longer than the ebb ; which indicates that the water makes on the whole to the

northwestward across the mouth of St. Marys bay, rather than into the bay.
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oa^1 !r*T***
•'~^ "^ ol-.rv.Uon. .t Station C. .t the mouth d the b.,on the WMt »ide A. an anohontge wm mMle then only once for 24 hour, it will ^

brtwew which the current wm found to veer were N.N.E. and W N W ThI «„movejnent of the water thu. caui*. it to .trike «.„,ewhat «*«.relyonThi. Tor.T
si'ni!: ur^

" '" " '"'"" ''
'" • ^"'^'^"•^'"« poiitirn'rttwtt" iX:;

The general resuIUnt of the direction, at Station C is N bv W or «.«« k j
afthehe«ll.ndbetw.„ «. Ma^. and PIa«ntia bay. ;L notoiL f^Tt Cbay, a, would be expected if there were any imiraught on the ea.t .ide.

Station Q -In the middle of PUcentia Uy. ten mile. in«de the line of the l.ea,lW .n 75 fathom,. An ancho^ge wa, made here on September 7th. in the daV timThe .tation wa. left for the night a. the wind ro« in the evening to 25 miles an I
thirfnT"*T"^f "" *"f

'"*"' ^'^ '""^ '*•'• '"• -« h""'"- The current here provdthin and weak. A ^t ,n the .ame di««ti«n as on the surface was seldom felt belowten fathom., and it was usually le«. than five fathoms in thickne.s. It had no relation

a" ITyl^lVl
'''^''' ''' -" "" " ''' "™ ^' ''' '''- ^- -'^^^^

This current may have been the thin edge of a general set across the mouth of thebay
;
but under the weather condition, prevailing at the time, it showed no definite

wi^r^ ^V":,^^*'''''?"^
to be dominated by the wind. On September 7tt

Th aZI ; 3 ^^' '''' ""' "** ^*"^" '''-^•^'- »•"' W.S.W.; and o„ the8th and 9th during moderate southwesterly wind, averaging 15 miles an hour, the setwas lietween N.N.E. and 8.S.E.

n. .
^^
r^ 1 '**** ** '*!'* "^* '^'^ observation, do not indicate any strong or .iomi-

w th the result, found at the mouth of the bay on the two sides, as already explaine,!Although the time spent at the four stations in the region of th^bay was /ot o' "hobservations wei-e at different parts of the ^ason, and th-y all point I the same geT.en.1

Off Thepassev Bav.

Stations A and L—Position of Station A, 8 miles W.S.W. from Cape K .ee

ttined at these stations were as follows :

At A, May 27th to 28th ; during 30 houi-s. Light S.W. wind
At A, July lC;h to 15th ; during 4» hours. Light winds, W. and E
At A, August 27th to 29th ; during ** hours. After heavy westeriv winds.
At L, July loth to 17th ; during 4.5 hours. Light S.E. wind or calm
At L. September 15th to I7th

; during 54 hour>. Calm after westerly gale.

These stations were so near the southeastern angle of Newfoundland that they came
•ithinthe mflueneeofthe Polar current whenever its direction wa» deflected "to the
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wwtwud, Monad the mgle U the lud, by wind dUtorbuioeb This wm made evident

by the eheoire of temperatare of the w»ter. See table of deep tempemtarea impended.

It was therefore onij in the qaieteat weather that the normal moreneat of the water

«aa ^)par«nt. Some very interaatiag obaervatiooa wore obtained here, which throw

light upon the way that aueh a current aa tbia maj be deflected from ita uanal oourw in

htarj weather ; aiid alao the length <rf time it takea to recover ita normal poaition after

dkturbanoe, aa indicated by the temperature of the water aa wel! aa by the aet. itaelf.

Theae varying oonditiona are no doubt to be expected in auch a poaition.

In the ateadieat weather, in May and July, the tidal influence waa dominant and

in complete accord with the reaulta already deacribed farther to the weatward, aa pre-

vailing on thia coaat aa a whole. At both atationa conaidered together, the aet of the

flood nde waa between N. by W. and 8.W. aa limiting directions, and the aet of the

ebb waa to the eaatward of a uorth and aouth line. Thia greater range in the fbb

diraetiona, waa no doubt due to the proximity of theee stations to the eastern angle of

the land. The reaulta which beat abow the uudiaturbed conditions at theae atationa,

are given in PUtea I and VIT. The reaultant directiona of flood and ebb, aa found by

combining all the varioua directiona on a time baaia, are aa foUowa :—At Station A,

flood W.N.W., ebb RS.K ; and at Station L, flood N.W., ebbR by N. Alao, ai shown

hy these reaultaata, the weatward set continues for 25 per cent, longer than the eaat-

ward, which again Indioatea the tendency al the water to make weatward on Uie whole.

At the datea given in August and September, these stations were occupied imme-

diately after timea of disturbance of the current There was then a greater tendency

to a northweat and aonthweat set, due apparently to a reflow towards that quarter after

the displacement at the Polar current by heavy westerly winds. At Station A, the north-

westward set continued for 9 hours out of each tidal period of twelve anu a half hours.

Also at Station L, which was 8 miles farther from ahore than Station A, the tidal influ-

ence was more easily overoome by the tendency to veer completely around. The period

in which this veer took place, waa much the same as farther west ; as the current veered

completely round the compass three times in 46 hours, or in a period of lA^ hours on

the average. The current towards the southwest quarter was much the strongest and

deepest, however, owing to the disturbance referred to. When the veer of the current

brought it round to the S.W., it waa strongly felt to a depth of 30 fathoms. This

affords confirmation to the opinion already given, that the veer in this period is due to

a dominant movement in one direction, combined with the tidal period.

INFORMATION FROM FUHERMKN.

Much information can be obtained from the shore fishermen on these "HMsts, aa

they usually keep to their own vicinity and thus have a long experience in one locality.

In this respect, they are to be distinguished from tho bankers who frequent Grand

Bank. These shore fishermen use small schooners and dories ; and their information is

chiefly valuable because they an'-hor their schooner* and thus have a fixed point from

which to note the set of the current. They anchor on the smaller banks which lie some

distance out, and alao anywhere along the shore where the depth does not exceed thirty

fathoms. They call the 30-£athom line ' the edge of the ground ' as this is as far out as

they usually fish.

nVd—2
r.^
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•It to Um itfiMfar of th* twa It hu hwn known to ran northwestward (ot- tbrw

<toys oonUnnoaai, >nlj lacking nt th« turn of the tido. Any decided or utrong wt

iMthaMtwnrd to nn indiwtioo of bad weather. There i* a general agreement that thin

to the Moal behnviour uf the current ; but how tar it veepe inside the line of the

hwdlsnds in passing 'frepsssey and St. Marys bays to very variously Htated. The

nason of thto to nu doubt owing to the difficulty of dtotinguiahing the tidal streams,

which ran oloee to the shore on the sides uf the bay, from the more uneonftned move-

ent of the water in the otKng. ThU distinction will be more clearly explained in

describing Placentia bay, whose greater siie makes such differences more noticeable

.

There are two points, however, which are generally admitted; (1) The currant to

stronger outside the line nt the headlands than within the bays, and (2) any inward

set towards the b«>y will occur during the rise of the tide, v ' < the general set in the

oAng to northwestward. There may thus be a northward set past the headlands on the

east side of these bay during the flood tide.

Farther out, as far as Lamb rook for example, which is 22 miles B. by W. from

Cspe 8t Mary, the current veers completely round the compass. These descriptions

are entirely in accord with our own ofaner^ations.

Plaotntia ba^.—In the region of Placentia bay, most of the Ashing to done on tb«>

extensive bank lying off Cape St Mary, and along the shore of the bay from that cape

to Plaoentto ; and on the b^nks in the vicinity of Burin. From a comparison of the

information thus available at the mouth of the bay on the east side, and on the west

shore, good conclusions can be formed.

Off Cape St. Mary and around the Cays, the set is more frequent and stronger to

the northward than in other directions ; and the current often runs north against the

wind. Also during flood tide, the normal set is northwartl ; and in slacking it veers to

the eastward and sets southeastward during the ebb for a short time. The inward

current to felt some miies out, off the mouth of the bay ; and its preponderance

indicates the general inward tendency of the water.

Along the shore from Cape St. Mary to Placentia, there are tidal streams with the

flood and ebb in the two directions. This is close to the shore, and is strictly a local

feature within the bay ; and has little to do with the general inward trend of the water

from Capo St. Mary toward the middle of the bay.

On the west shore, the Burin fishermen anchor on the banks in thnt vicinity, in 2."^

and 30 fathoms. Within Jfo or three miles of the land the current runs along the

shore to the N.K and S.' . It turns with the tide, but in moderate weather it runs

longer and stronger to the S.W. It is also stronger on the surface than below. It in

thus evident that the water on the whole makes inwards on the east side of Placentia

bay, and outwards on the west side, as our observations also showed.

Dr^ft ofim.—This general movement of the water is confirmed by the drift of ice-

bergs. On the south shore the icebergs which come around Cape Race, make westward
on the whole ; though they do occasionally move eastward, as we have ourselves observe<l.

In passing St Marys bay, they do not drift into it but pass its mouth. Many of them
ground in 30 fathoms near St Marys Cays, which shows that they must have passed
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rMnd to the W.W. bafore the itom in over.

tfd.ti»ttl-«k..w«k»ttotheaE. A»y.tn»g.Htoth.&B.or8:» JlgB„(

The ••t^o* th« currmt i> thn. towMd. the point from which » wind i. about to

****!: Zl'^T ^^ onivw^Uy thi. opinion i. hdd. w« mny dte th« following .ut»manto from fldMrromi in diibrant loonlitiM :—

Off 0»pa 8t Mary tho wt ia m much mora northward than MraUiward, that it will
oftwi oontinna northward agaimt a atroog N.B. wind Thia aat aflainat the wind i.commonly oheerred by the Uahermwi, and attract, their attention. But if thew i. „,

T!!L"'J1 « "• *»•••»»»•*«»*»»* q»»rtw wUI fellow. Off 8t Shot, on th.eaatddeofSt Marys bay. it ran. .trongiy to the aB. before eaat wind oom« ap
Aljo dnrfag twenty fonr hoar, before a N. or N.B. wind begin., it ran. rtrongly to IH.W. or N. for MX or .eren hoar, at a time, inatead of five hour, during the flood tide
which U «,«, u«..!. Outride the line of the cape. al«^ the enrr«it «ta««thea.twJWore bad weather, which come, from that dirwstion in the .ummer. If the cumnt coo
tinue. to ran into the wind after it begin, to Mow, it indicate, that the gale will be
beary,

"^

Toe only appaiwt contradiction to thi^i. •«« the Burin fldwnnen on the wert
«de ^ Plawmta. bay They .Ute that the wind, hare no efcct on the cnrmit, except
the N.B. wind wbch .tren,;then. it But to understand thia. the general oonditioo.
throughout the bay ma.t be oon«dereA It appear, that during N.E. wind, although itU directly out of the bay, the current on both ride, of the bay U strengthened. It then
ran. strongly northward into the bay on the eaat ride, and on the west ride it run.
steadily .loathweetward and scarcely ri«:ks at all with the tide as at other times. On
the west side of the bay, the reversed set to the N.E. is a sign of bad weather.

These descriptions of the effect of the weather could readily be amplified ; but thi»
condensed abstract will suffice, in which every sUtement U based on long experience, oru conflrmul by several men.

The main feature is the fact .' the current retting • into the weather ' as they
express it

;
and it is difficult to give a satisfutory explanation for thifc It is possible

to inippoM that It IS only a coincidence ; that u to say, the ordinary condition- are upsetm broken weather, and the set of the current if. then contrary to its u»u^ Jirection, and
this merely h^pen. to be the direction from which bad weather generally comes. But
this explanation is not satisfactor}-. The actual direction of the current is neceswrily
modified by local conditions and guided by the trend of the shore ; but , he gitwtor >K!Oi<e

»nd freedom the current has, the more directly it appears to set towards the coming
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fwtlMr, it will Mt in vtdMr dinetioii in atmrd with the Mpwtwl wind.

Ob Ih* othwr haad, if thia oahftvkmr ii dM to dilferraM o( faaraawtar. it it not m*^ m>

Milinlmrt why th* w«t«r ihoald b» th* flnt to fwl • ehMfs. twfor* th« « ind itacif

bigiM to blow. To oOmt • Mtiafnctury explanation, it woald be adviaable to atody the

eonditiona over a wide ana, ineloding a part ol the ooaan adjoining ; and alao to oum-

pan uan«l direotioM ol the onrrent with the diaturbanoe of the tide aa recorded oa

nyiatariag |a«fee in neighbouring harboun. An extended baaia of faot would thaa be

obtained, mfleiaot to eorrobonito tlie explanation oAmKi.

PART 1I.-THK POLAR CURRENT.

On the extreme eaatem aide of Mewfoundland, in the uAng of the itimight shore

which mna from Cape Spear to Cape Racw, tltvn in a onrrenl which Mt« verj conatantly

to the aonthweetward. It o^upiea the ' gailj ' between thia cuaet and the weatem

edge of Urand Bank. It ia not anuaual however for thin current to be ao disturbed aa

to Mt aoroH it* ordinary direction, or to be reverted on the anrfaoe.

On this coast, oloee in shore, the flood stream seta 8.W. and the ebb stream N.E.
;

and the VtAmr current if afbcteci bj a corresponding fluctuation in velocity, strengthen-

ing during the flood tide and slackening during the ebb.

Two stations 16 milea apart, were chosen in the line of this current ; one to the

cutward of the Be- tarn banks, and the other dTthe eastern side of Ballard bank. The

more oc' '"^uous obaarvations were obtained at the latter of these, which is r>:reotly on

»he steamship route as it turns at Cape Race. The general character of the current is

the same at both stations ; and it is therefore only necessary to mak^ a distinction be-

tween normal and disturbed conditions. It is remarked on this coast that there is

usually a heavy swell running at the spring tides, which unfortunately makes it dilBcult

to obtain good observations at tliat time.

Statioh J. -Off the east side of Ballard bank, in 85 fathoms. Poution, 12 miles

S.E. by E. } £. from Cape Uace light. The flrst anchorage was made here on July ' h

to 8th, just before the spring tides. It wan nearly calm thruughout the timr the wind

being less than 10 milea an hour. Observatiun* were obtained during a continuous

period of 59 hours. This included nine half-tides, or Ave flood and four ebb tiues ; but

during the whole time the set was very constantly to theS.W. and S.8.W., the extreme

limiu being &W. by W. and 8. by E.

Station K.—To the eastward of the Bantam banks, in 86 fathoms. Position, 7

iiiilen S. by K from Ferryland light. Ancliorajjen were made f\ve timet* at this station,

the longest which was free from wind disturbance being from July 9th to 11th, when 34

hours of observations were obtained. During both flood and ebb, the set was constantly

southwestward, the extreme limiu being W.8.W. and H.W. by S.

A second anchorai^ at Station J, was made on August 25th to 27th, just after the

spring tides. There was still some disturbance remaining from previous heavy winds,

but the general characteristics of the current were maintained. It veered to the ea^t.-

ward of south during the ebb, while slack ; bi^t during the flood it recovered its normal
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Erection, owing to the influence of the flood stream. During flood tide^ the Umif^«on. were fron. S.W. to S.S.E.. .„d during ebb tide, fro* ^Zst'^^J

2rwt;;Saw"-" ""^""^"^ • --'•-*--^—"^ '^^^^^ tH.„gE

During .11 the anchorages made at this station, the greatest velocity ob«jrved »fjnyt.me occurred at half-flood on July 7th. when it attainTl • 15 k^,^^ tZtutduring flood tide, the velocity was nearly a full knot.
'^equently

of thf?f
»V«*nc«.-As these stations were within ten mile, of the shore, the influenceof the Ude was d«tmctly marked by a fluctuation in velocity; the cu/rent ZZS

^phLVritVn^"
^" ''^ '""'^^^-^ **"«• ''' «--«"- - ^''o ^^ot;

Polar Cdrrk.vt— Fluctuation in Velocity with the Tide.

Locality nnd Pate.
Mean Vel-
ocity diirinK
FLOOD.

St!»tionJ 190»-.TuIy 6..

Mem Vrf. I Current

°"'^dS""* Stivnger during
luBB. I FliMxI.

•
I

0-86 knot.

J

J

K

.T

.J

•''<ly "•
I 107

•^"y »•
I

0-88

.»uly 10.

\uerui>t 2o

0-87

8r)

Auguat26 Q.y-

i

Mean ratio i

73 knot.

0'80 „

0-75 „

0-1 M

6S „

62 „

18 per cent.

34

17

23

27

24

24 |>er cent.

curr.nr^rsrl-;'^!,
-'^-—"'had the same genen.1 direction as the surfacecurrent It set constantly to the southwestw-^rd. even at times when the current onthe surface was most disturbed by the wind. Judging from nume..us ob^"aZs at

hmitsof S.W and S.SW. under any conditions. This shows the constancy of themovement of the Polar current as a whole, in this direction.
^

The fluctuation in velocity with the tide, h^ even more marked in the under-current than on the surface. During the flood tide, tne strength from ^5 to 40 fatho »

t^nTrh ' 7"**"n
""^ v^ '^^'^""^ •* "•* ^'^'^^ - *-"« -^ o^n f:^

;

than on the surface. During the ebb tide, it slacked below, as it did on the surface

wtwTneT fnT'r
"' ''^ ^**^ '^P'''^- ^''^^ ^'^^^' *' about halibutMbelow one-fourth of its greatest strength during flood tide ; but even then the move-ment was distinctly felt to a depth of 60 and 75 fathoms.
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T«mp»rmtun.—The temperature of this Polar current waa taken repeatedly during

the aeawn, aa far down as 30 fathonw. The observations were compared with other

loealitiea in the hope of tracing the movement of the water by its temperature. But

two results were arrived at, which made the temperature observations of little value for

this purpose, and which it will therefore be sufficient to mention briefly : (1) The

temperature of the water at 30 fathoms is practically at the freezing point in all parts

of this region, from the mouth of Placentia bay to St. Johns. It varied only from 30^°

to 34° Fahr. and there was no change from one month to another, from May to

September. (2) The water of the Polar current warms up quite as much on the surface

as the surfiioe water elsewhere in this region. The general increase of the surface

temperature along the south shore, from St. Pierre to Trepassey, was from 36|° in May

to 50° in September ; and the surface temperature of the Polar current rose from an

average of 34J* at the end of May to 50^* at the middle of August. Whether this

increase of the surface temperature takes place during the progresH of the current

southward, or whether this warmer surface water flows over it from elsewhere, we have

not sufficiently extended observations to determine. But for the guidance of the

mariner, it is evident that the lower temperature cannot be depended on, as an

indication of the current-belt itself. The deep temperatures taken, are appended in a

tabular form, on pages 28 and 29.

A very interesting result was met with, however, on account of the rapid fall in

temperature from the surface downwards. The temperature proved to be a valuable,

indication of winJ disturbance. During heavy winds, especially vhen off-shore, the

surface water was driven out to the offing, and the cold under-water came up to the

surface. A heavy fall in temperature would thus occur. For example, towards the

end of August the surface temperature over the area from Cape Spear to Cape Race

was 50°. There followed during three days, 1312 miles of westerly wind, ranging

from N.W. to W.8.W., when the surface temperature within three miles of the shore

fell to 36° and 34° ; and in a belt ten miles wide along the windward shore, it was below

45°. Careful observations and some special runs were made, to ascertain the amount

of lateral displacement of the current and the depth of disturbance due to a measured

mileage of wind. This was done without loss of time, as the weather was then too

heavy to carry on work at anchor. Later, when the weather moderated, the tempera-

ture again furnished a basis for a very fair estimate of the rate at which the current-

belt moved back laterally to resume its usual course. The results of these investigations

we need not here detail, as they might not be considered of immediate practical value.

Disturbm condiliotu.—It is possible for the Polar current to veer completely round

the compass in broken weather, or times of disturbance. At Station K on August 1 2th

to 13th, during 24 hours the current veered from S.W. through west and north to N.N.E.

It then slacked at low water and set in to the south, and again veered to the right as

far as N.N.W. up to the end of the time. This was between spring and neap tides, and

the wind was moderate. During the 36 hours which included this period of observation,

the wind veered from N. through east to S.E., and rose from 12 to 20 miles an hour.

•

Again in the night of August 20th to 'ilst, for 8 hours the current held in the east-

ward quarter, between 8.E. and N.E. ; and on the 22nd during 7 hours it veered from

E. through south to 8.W. This was just before the spring tides ; and the wind conditions

^1 tMBuL
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we» M follows :—From noon on Aociut 20tl) tn fl.nn ^ *i. oi>_j j .
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« rtrong dunng the flood tide; .nd after high water it slack, m a rui? anH

It IS also stronger with northeast winds.
"" even to the JN.h.

It IS possible that the wind may come from the E. or S.E., it will alwavs be fmm Z
uunng me eob tide

; but the current h-is been known to mt V F »^- u i j

in ac^ri'wlT' ""'''°', """•"*• '^'P*''"*'™" -»>ich • -ind is about to c;.„e, i,inaccord with the universal testimony of the fishermen throughout these r»«on« Ofall the signs of had weather, it is the one which they appeartIdTieTc;t trul^
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worthy. In the present ioatence, the wind eflfoct is no doubt complicated with tadul
influenoe

;
and even the wind itaelf is often known to set in strongly at the turn of the

tide. But the above statement is the result of a long experience ; and is as well-balanced
and concise as it can I made, without describing individual storms.

With regard to the season of the year, there is said to be least current in July, and
that the currents are stronger as the fall season advances. It is also ata: xl by bankers,
that the southwestward current is limited to the width of the deer >lly between the
east coast of Newfoundland and Grand Bank. The width referred to is from thirty to
forty-five miles.

Jee at an indication of current.—To infer the behaviour of a current from the drift
of ice with any certainty, the indications given by flat ice and by icebergs must be
carefully distinguished. The flat or pan ice runs with the surface current, and is much
influenced by the wind ; whereas the icebergs indicate the average movement of the
body of the water as a whole, and the wind has no apprecUble eflfect upon them . This
distinction is well known to sealers, and they habitually take advantage of it. When
working against a gale of wind, they will moor their vessel to an iceb;-rg, and lie in its
lee while the small ice goe> past with the drive of the wind ; because, as they express it,

the wind tekes no hoW on an iceberg at alL They thus save a long drift to leeward.

The ft of icebergs in Belle Isle strait, exemplifies the indications which they
afford that strait^ there are times when the current on the surface sete in the oppo-
site direction to the under-current This is due to the wind which disturbs the current
on the surface

;
and it appears from observations obtained after storms that the depth

of such disturbance seldom exceeds five or ten fathoms at the most. The iceberg, with
so large a proportion of it« bulk immersed, may thus take a direction which is' little
influenced either by the wind or by the surface current when this is of the nature of a
wind drift.

For our present purpose, it is from the icebergs rather than from the flat ice that
we can find indications of value. The field ice as seen from Cape Race, will pack into
ths bend of the shore ; and the running ice will follow the straight line of its omide
edge. It is usually packed close, and sets continuously to the S.W . Winds fn,.,i the
S.W. quarter, if at all off shore, will scatter it and possibly set it back ; but it never
runs in a compact mas^ to the N.E. There has been less flat ice in recent years than
formerly. Icebergs are most numerous in May and June, and become fewer as the sea-
son advances. During our observations a few were seen, and their movements checked
by angles and bearings

; but the information they afforded was not sufficiently definite
to be of value.

The questions of chief importance on which the icebergs throw light are :—(1) The
general set of the Polar current, and (2) to what extent it sweeps round to the west-
ward on passing Cape Race. Information on these pointe was obtained from fishermen
who anchor on the Bantam and Ballard banks ; and from the light-keepers at Cape
Spear and Cape Race, who have been many years there, with a commanding view over
the area of this current.

The icebergs always move to the southwestward. They may stand or turn about,M they ground in as much as 60 fathoms ; but they set on again. They never move
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aortheutward. Thi. is sUted most deibitely by lb>.ennen who know that the larface
current aometiaiefl wta in that direction ; bnt they give it as a tut. It is also con-
firmed positively by both the lightrkeepers, one of whom has been at Cape Spear since

I

This drift of the icebergs is entirely in accord with the persistent set of the under-
onrrent to tlie southweetward, as found by the observations. It also shows that the sur-
face current may set in quite a different direction to the one which they indicate, as we
have V'imarked above.

As to the second question, according to the light-keeper at Cape Race, the great
majority of the icebergs after passing the cape, keep straight on to the southwestwsrd
tiU they disappear. Only one now and then will turn westwanl along the south shore
The fishermen give exactly the same account of their drit, as seen from Ballard bank.
If they pass inside the bank, however, they are more apt to turn around Cape Race
Also when seen from St Marys bay, they are usually far out and making to the south-
westward.

Condvding Abto.—From these observations, taken at all points along the steamship
route on these coasts, we may draw special attention to the following pointe vhich
result

: (1) When more than five miles from shore, there are no currents at any time
throughout the season which exceed one knot per hour in any direction. The only excep-
tion to this is the Polar current, in which a maximum speed of 1 • 15 knots was observed.

(2) On the south coast, when within four or five miles of the shore, the current is chiefly
governed by the tide, and sets in the two opposite directions alternately ; but the
farther out the point of observation, the greater the tendency for the direction of the
current to veer completely round the compass. (3N Tie water makes northwestward
on the whole along the south shore, from Cape ^ ,e towards Placentia bay ; that is to
say, when a long average is taken, the set i- .re frequently in that direction than in
any other. (4) With regard to indraught towards the bays, the water makes inwaris
on the whole on the eastern side of Placentia bay in the same sense that it maice*
northwestward along the south coast A corresponding indraught is felt at certain
times of the tide, on the east side of St Marys bay. As already noted regaining the
curreuts in general, these indraughts do not exceed one knot at an otfing of five mUes.

(5) The Polar current sets very constantly to the southwest, for a width of 30 or 40 miles
o^ tiie eastern coast During times of diBturbance, it may set southeastward, or even
be reversed, on the surface. When such disturbance occurs, it is usually for part of a
day immediately before a gale comes on.

The above note refers in general to the currents when undisturbed by the wind.
The effect of heavy winds and the influence of the tide on the behaviour of the current
in the various localities, have been explained in the body of the report

MAGNETIC VARIATION PROM SOLAR AZIMUTHS.

These observations were taken at every available opportunity, whenever the fog

cleared. They are nearly all at stations where anchorages were made, but twc harbours
are included. The binnacle compass on the steamer is in the pUot house, and roofed

over; so that the sun's azimuth could only be observed at low altitudes.
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The oompau wu adjusted by swinging the ship in Halifax harbour, in May, before

beginning the aeuon's work. This adjustment was made by Mr. D. H. Baker of Boe-
ton, and the outstanding deviation in his table of corrections amounted at the most to
1 j' The deviation was also checked at sea during the season and was found to corre-
spond with these corrections, except in one quadrant, where it appeared to be T greater ;

but after careful revision, Mr. Baker's determinations were adopted finally in working
out the results. It is also to be noted, that his values make the results accord more
nearly with the variation as given on the chart, than our check determinations at sea
would have done.

The observations were made with a solar azimuth instrument of modem type,
fitted with a lens and prism. The sun's bearings were read to the nearest half degree •

and the ship's heading noted, to correct for deviation. It was found best to watch the'
sun until its bearing came to an even degree or half degree, and then to take the time
which could always be had exactly

. This was specially advisable when the rolling was
considerable, and every care was taken to avoid accidental error from this cause. After
correction for deviation, the observations were reduced by Commander Burdwood's
Azimuth tables, with full interpolations for intermediate values in time, declination and
latitude. The reduction is thus quite beyond the limit of accuracy in the observations
themselves.

li.t only known source of error results from the ship's heading being taken only to
the nearest point <« a rule, in correcting for the .leviation. The limit of error from this
cause does not probably excee<l

i° in individual oiwervations. A part of the irregularity
in the observations may be due to this ; but in the average values, this should eliminate
itself.

The results are compai-ed with the values shown on Admiralty chart. No. 2666,
St. Johns to Halifax, on which the magnetic variation is given for 1895. The chart-
variation at each station was found by interpolation between the lines of equal mag-
netic variation as laid down on this chart. A decrease of one minute per annum was
allowed, during the eight years since elapsed. In the tables following, the observations
themselves are given and the resulting compari.-.ns with the chart, as well as a summary
showing approximately the error found at each degree-line of variation on the chart.

Respectfully submitted,

W. BELL DAWSON,
Engineer in charge of Tidal and Current Survfj.
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Dqilh.

DMPAMfMKlT OF MAMHia AXD riMMMMtaa

D«w TuinKATuau—Nora Sooti* to NewfoundUiid.

OffSKooMtofNuTaSootiik
iUj n, IWXL-Tbrw pointor mil*

•pMrt, en the M-fathoiD line.

w Sr'TS" Ca* B"^ "«» St. Pl«rw I.M«y a, 1IW.-KU, potet,, « W, J4, 7»Md 99
mile* froui SMtari I.

Ill

D«tP TBMPBBATUBE8—South CoMt of Newfoundland -SeMon of 1903.

Depth.

Surfaoe.
10 r....
16 F ...

JOJ...
» F ...

Depth.

Surface.
6 F..
10 F...,
16 F...,
ao F...,
30 F ...

Depth.

Surface.
6 F...
10 F. .

16 F...
80 F...

Statiox E. SlATIOK O.

Junes.

36

94

June 9.

S9
87

Juueao.

34

42
41

June 32. I June 34.

43
40m

43
41
87
36

38i

Station H.

June 30.
I July 1.

43

J?*37
35

33i

44
43
38

36
.S4

SlATIOM A.

July IS. i Julv 14.
Ebb, ESE.

July
tood.Flood, NW.

46
43

38
37

46
444
42

37

Station N. Station M.

Aug. 29. T 1 «^
(Diiturbed.) •'"•yS*.

48

Autf. 4.

61A
42'

36
34

49
46
4bk

"^ATiOK O. ! Statics V.

Auk. 4.

fCOfE. S^P*-!"-

484

45
40
344
31

.51

48

32

30i

From Capt Pine, on a line 8\V by S.
Aug. 10, 1903.—At the following diitancee :—

4 Mile.

47
44

34 Milea.

48
43
384
36

8 Milr8.

614
43
36
36
32

13 Miles. I 18 Miles.

61
464
38
38
33

61

39
33

Station L.

July 15. I Sept. Hi.

46
46
43A

3:(?)

in
45

m

P„l.??i!^Vr?i.'*'"'^™'"r'.'A''"»*i°" * °." *?«• 2». "^ < station Loa Sept 10, are due to v«ringof
folar Current to the weatward of Cape Race, after heavy winds.



ouMMBwra ON TBB muTBMAaTaKv coASTt or ygWrOWDLASD

Deep TiMPMATCRn in the PoUr Current —Seaaon of 1903.

iMIe. Drfith.

From Cape Hace. an a line 8E by 8, to the edge of Ontmi BMk.

a Mile*. 8 MUe*. 10 Mile*. ISMiUk.
1 96Mil««. 84 Mile*.

1908.

M.y»
" 36.";:'.

Auf. n
7 u
.. 11.. ..

,. 11

.. 11

Surface
lOF
30F

Surface
8F.
XOK
15F
SOF

Total de|>th

o

83
83

48m
asF.

«

.12

80 •

47

9

84

S

1
34

76 F.

«

424

o

36
38
38

SO
804
46

31

86

St

46F

8TATIOS K.-Off Bantam Bank*.
Dq>th 86 fathom*.

From Cape Spear, on an ESK lin«.
At the following diktance* :—

Depth. July la
1

July 11. Aug. IS. Date. 3 Mile*. 8 Mile*. 13 Mile*.

Surface

6 F
10 F

•

43

37i
88
31

48

S»
36
38
34

O

51
81
4«

.18i

31

IWO.

Aug. 14.. ..

.. 14....

.. 14...

.. 14

.. 14

.. 14.....

•

90

^*

81J

80
494
46
36

31

9

51
49

15 F ^»F
SOF

804

Surface.

5F...
10 F...
16F....
JOF ...

JOF....

Station J—East of Ballard Bank.—Depth 85 fathoms.

Depth. July 7.

43
41
36
36
84
3i.

July 8.

43

364
36
38
34

Aug. 26.'

41

404
38

304

Aug. 26.'

46

434
40
87

304

* At Sution J on Aug. 26 and 26, rorfaoe water exceptionally cold, after off-ahore galei

Aug. 27.

80
49
30
334

31

"i '

'

\ V if



» DaPAMTMMMT OF MAMIVB AMD rtMBBMlMg

MAONmo Vaiutio», from obwrvatioiu of the 8on'a Aiimuth, on ths Soqth^Mt*™
CJoMt of Newfoundlud, in the SeMon of 1903.

(Non.-TlM Bun'i bMring. m fivtm U oomotod lor the DtvUtion of the biiwacl* roinpte on l»,„i.)

LoMklitjr.

SutionO..

Sution D.

flution Q.

Station H

Sution L.

Station J.

Trp|M(i<wy

.

Station U

.

Data.

1900.

TtoM
.ofobwnra-

tkm.
O.M.T.

JUD* 1. . .

June 3. .

.

. % .

• 9...

. 1..

EM. 8..

8..

Aug. 31.

.

. SI..

. SI..
< 31..

> SI..

Sept la .

.

Iti. .

.

16...

la.
18...

16...

(Loog
b. n.
10 38
10 M
11 14
11 18

AppMcnt Sua
hoar baariiur.

Mfl*. ICotrcetcd.

Snn'« trM>
aximuth

bearingi
b. ID. 1.

7 00 49
7 33 45
7 38 45
7 43 4S

variatioii »»™>

9 36 6 09 06
9 43 A 09 S3
9 40 6 11 5S

July

1

7 .

.

7. .

i.

7...
7...

" 7...|

8 49
8 61
9 17
9 30
9 36

9 or
9 14
9 16
9 18
fl 35*
9 27

9 90
9 46

11 03
11 03
11 ij9

'

11 13
:

I)iff«.

••nc*.

0- »

S?

T tut

C 18 30
IS 30

S 41 30
5 44 30
6 00 30

2^ or

38 56
45 66
47 56
49 56
37 28
68 65

8^ 44 15
6 10 16

7 36 16
7 3!l 15
7 S3 16
7 36 15

Sept. 30.

. 30..

. 30..

June 34.

.

I 24..

> 94..

Aug. L.
1..

1..

1..

3..

3..

8,.

3..

3..

9 094
j

5 43 20 : N 65° W
» lb 6 47 50
9 16} I 6 49 91)

11 12 7 31 50
11 164 i 36 20
11 29 7 48 50
9 C6 « 10 40
9 57 H 13 40
9 69 A 14 40

11 03 7 18 40
9 63 H 08 45
9 57 « 12 45
10 OOi 6 16 15
10 02 6 17 45
10 804 6 46 16



CVMMMKTM OH TMM aOVTBaASTtMS COASn Of VMWroVNDLAMD a
MAORCTto VA«uTioii.-8ottth-«».torn CoHt of Newloui.dl«id.-C'«»ii/.HMrf

Htation K.

Stati.m F,. Tune II.. I 9 49
.. 11 . S5
» 11 .

.

10 IW
" 11.. 11 04
.. 12.. 9 46
.. 12.

.

9 62
" 12.. 9 67
M 12.

.

10 68
. 12..
. 12..

11 03i
11 08}

Julv 29..
29..

29..
29..

9 4li

11 01
11 0.3

11 05It

6 59 06
7 14 05
7 16 06
7 18 ft^

71 08 » 09
61 an 28 33
61 01 •2» 01

Mean.. 28 IS

72 20' as W
71 20 2li '.m
60 2r) 2:-. 50
69 28 25 A
72 » 25 50
71 M 26 05
70 69 26 29m ao 25 30
5!t 36 26 06
58 43 26 68

76 57 25 27
63 47 25 17
63 26 25 ?6
l» 05 25 aj

Mean.. 26 56 28= 87'
j

8° 01'

I .

1 l-:ij

ir''



DarAMTMMIfT OF MA "VfB A»D HMMMMlMa

MAoirnio Vamatioii.—8amiBM7 of malu.

on MtRsHic Chart.

LoMUity.

PlaenitU..

Btolion K

Avtiag*.

la I'

SHSl 1 9B

» U I I M

3833 1 »

Nmt Mm of IM* VariMiMi,
on MagMtir OtMrt.

Loeality.

Trtpaimy r47 HI
StetioaJ rotl tSl

N L ,... 9B«' 9S0

» Q mm! ISO

AveraitK 370l| 330

I'

NMrHMolirVMiatiai.
on HacMtie Chart

Locality.

!

Slatiou H.

» O.

. M.

« r..

Avwa|».

98 AS

3B99

2i)t

»47| lU

35M 3 01

3»01
;

2 SI

PoHTioNi or Station »t which the Magnetic Variaticn wm deterained.

locality.

Sution A

H C

D ...

E

F.

F.....

O

Latitude.

46 43 „

46 47 ..

47 06 ..

40 61 „

46 64 »

46 41 ..

Loniritade.

03 13 W.

84 03 ..

64 1« „

64 38 „

66 13 ..

66 00 „

64 33 ,.

Locality.

SutionH 46 94 N,

H J .'

46 40

L 46 36

" M 4636

•• Q 4660 ..

PlacentU 47 16 ..

Tnpuaey 46 44 ..

Latitude. LonKitudc.

68 48 W.

62 48 ..

6S1H „

M 2:< ..

63 48 ..

Kl 58 ..

S3 23 ..

Deviation of Compam.—Correetioiu applied to the binnacle used.

Point.

Nortli
N. by K ...

N.N.E
N.E.byN...
N.E .

N.E.byE...
E.N.E. . ..

E.by N
Kaat

(Nil.) Point.

Ea«t
E-byS
E.8.E
S.K by E. . .

8.E
S.E.by8....
S.8.E
afcyE
South

Wly. Point.

Sooth
a hy W.. .

.

S.8.W
S.W. by 8.

.

S.W.
S.W. by W . . .

.

W.8.W
W. bya
WMt

E'ly.

}*

Point. Wly.

We«t
W. byN
W.N.W
N.WbyW

I
J

N.W
i

I

N.N.W
N. by W ..

North



NOTE ON THE PLATES.

While oxsmining the varioas pUteti, it will be found cimveniont f«ir reforencc to
iip«'n out the map, Plate IX, whinh Nhown all th« ntationii in their relative i>n«itionH.

ITie platra are set in the true meridian, with the north to the top, the nauiv aa a chart.

The l)e«ring« marked are majifnetic. The variation in 26' to 28° west.

The lengths of the lines, showing the direction of the current^ are in proportion to

the TiMK during which the current sets in the various directions indicated.

Tho direction and strength of the wind is notetJ wlmrover it was Hufiiciently Ktrong
Ui ..ifoct the current
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I'LATK I.

STATKW id" Orr .&adlaxd metwmiuv

CAFE BACE anj» TSEBASSEY BAY,

CoAm. / -^

n,o</

Mmff «r«(nw /koe^ fitMt. ^tm ^ Mrve el6 tidta.

STATKW "B"

MiVTH OF SxMARYS BAY, East Stm:

£66

Mnd/Mfht.

"
/ ^

^fty xa-ae ami/ Stpf. s-/o. /so3

^tian of thrtt/hoe/ ffdu

.

Mg^^ </Mree 066 Mks

G»/am.

STAT/av "a"

NovIff OF SrNARVS BAY
West 'S/ni:

tJune /-a, iao%

fieriodt^ Mours ss. Aw compkk fides.

1"
i

1
1

i
\

i

\
'
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I'LATK U.

STATION "D''

S^j^ii,£s OFF CAPE Sr.MASy:

/7oo(y

\

£SA

c/une e-3. Sepfe/nher j-*,t-t/ . /soa

.

Mean of fi^e /hoe/ tidej it //« ehi tides.

Re^vltant Diuectiqiv^.^

L

STATyOft,

aau.am^ eetr

I
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PLATE in.

STATICSV "Z7"

NiDDLE OF PLACENTIA BAY.
(Weather. Ca/m throu^houtj

iJune a -a . /sos .

Parme/ /s Aourt. zfhod^ / e66 kks.

Jufm s , iao3.

fkrfot/ /e Aours.

>yu/7e 9-/0. /ao3.

Per/oef /e hourt.

iA/ne to - // /903.

Perm/ e* Aours m e tic/es.
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I'LATK IV.

STAT/O.VS "JT" <J^ "JT'

NouTM ofPIACENTIA BAY. Wjsst Siim
Premiltng £hb in 'SbuAmes/tuanf dtrvaion.

Ju/f» // - /z aos.

fisrroef/z Aaurs=ai»Aik

Ciiht.

^errd€f /s Aourr.

tJune /t - /J. /S03. dh^ zs - JO. /sos
Pien'od /a Aoun-z eib a /^ooe/Mt. Fer/od zshours = ftvo //dits.

A/fer £asferfy ^/e on />fe u/A.

h>urs Off Xie ea/^. ennef zsth.

!

{ I
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PLATF V.

STATION' "G'^

MiUTif qfPLACENTIA bay. £ast Sins.

J)irection efCurrmt veerit^atUnuMy
h tAe rtjjM artd l*/f in jo hi^ Amt/dc

Otii

cA/rte etjaos.

f^iod te houn.

tJuns u- e3./SC3.

Penoe^ — 13 Aourt.

^jrmg to Aourr

MklTi^

'* - la, /303.

^^ridef *7 hours.

Minef fa m//es^
hoyr. efurirry /z Aoun.

Au^ui/ a -^. /903.

^hr/oe/ 37 /ro£trg.

mm
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I'LATK VI.

STATiatsT "Or-

Dtrtetum efCurrtnt veeHt^ comphtefy etrmtnd
lo thf r^fA/ tn apermatfn Aoutvatnmp tmkx

iJu/t0 /albu. aoa

«4»wy «? Aev/v.

tA/^j/ fb At/y. /, /sea.

STATION "J*/"'

SSmizjes OFi- CAPE StMAB^.
T'trecNont^ Cifrrenf veerif^ compJetely enmtnd

in ajaeriod^ je hours.

Calm

^'b»tef.

Z/3hU. /SOS.

ct*r/Mf ^7jk Aourt

Aufusf ^taB . /S03.

^•cn (/three eom/a/kk fvuUiiim

'-
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ri .TK VII.

STATION "If*

J7MILES WSWF^mt CAPE PINE.

^^r*o^^t Aomt m a//.

f^'i»tt¥t0y/tfM.//ldkfym^

STATKW "X"
I6^uL£sSWbtWrftt»t CAPE SACE.

ZitjM SE windoremhn.

£66

<Jufy /S/b/7, /S03.

3ffood^ atii treks.
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PLATE IX.

-.-Mir
TfDAL

CA^e ^T^^A/ve/j"

^'^ Ac***"*

47*

r 1 i

i

.

\ lit

f
'f
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iKUt Ea



^ ^
nOAL ANO CUffREf^T ^UffV£Y. OCf^AffTMENT OTMAfftN£. CANADA

'i-Jw*

—SOUTTf C(MST OF Jl^IJWFOUNBLAb^I).—
SHOWtNQ POSmON'S Or STAT/ON^ OF /S03

l¥/f£/f£ ANCHORAaC^ WeR£ MMX —

tc^LK m^AMifr/e^t. milm*

e

D

H
Si

SO" JT'
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