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INTERNATIONAL ICE OBSERVATION AND ICE
PATROL SERVICE.

Icebergs and derelicts have for many years been the dread of
trans-Atlantic navigators, particularly along the lanes that run near
the Grand Banks of Newfoundland. In the days of slow steamers
most of the vessels took a course directly across the banks, which
carried them through the ice zone during a large portion of the year.

Since the advent of large and fast steamers agreements have been
entered into whereby definite routes have been established to the
southward of the normal ice zone. If the ice zone were fixed nothing
further would be required to assure reasonable safety along these

routes, but unfortunately the limits of ice fields and bergs vary con-
siderably, in location as well as in season, and consequently a vessel
might sail on a course that was clear at the time of her departure, but
encounter ice which had drifted into her path before she reached the
Grand Banks.

Up to 1912 nothing had been done toward the establishment of
any system for guarding against the danger from floating ice, but on
April 14 of that year, when the giant passenger steamer Titanic was
sunk on her maiden voyage by striking an iceberg, there arose an
almost universal demand for a patrol of the ice zone to warn passing
vessels of the limits of danger from day to day during the ice season.

The Navy Department met this demand by detailing the scout
cruisers Ohester and Birmingham, which immediately took up the
patrol of the ice regions and continued it throughout the dangerous
period of that year.

In the spring of 1913 marine interests again applied to the Navy
Department to perform the ice-patrol duty, but that de:oartment h".q
no vessels to spare for the purpose. Application was then made to
the Treasury Department, and the Secretary,of the Treasùry selected
the revenue cutters Seneca and Miami for the work, those cutters'
being deemed best fitted for it on account of their comparatively
large cruising radii.

The work of these two cutters embraced the months of April, May,
and June, during which they alternated on patrol, each vessel taking
15 days on the patrol and 9 days in Halifax, Nova Scotia, each month.
The remainingsL'C days were consumed in making the trip from Hali-
fax to the patrol grounds and return.
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4 INTERNATIONAL ICE OBSERVATION AND ICE PATROL SERVICE.

Besides the regular work of locating the ice and warning passing
vessels of the danger limits, the offcers of the cutters were directed to
make a study of the ice situation, particularly as to the currents in the
vicinity of the Grand Banks, the physical properties of the ice, its
drift, erosion and melting; temperatures of sea water and atmosphere
in the vicinity of ice; habits of birds and seals with regard to ice, and,
in short, to gather al sorts of information that might help the navi-
gator in those regions.

The patrol of 1913 was most satisfactory. The reports of the com-

manding offcers of the patrol vessels contained many interesting
features, and the department has received several flattering testi-
monials from masters of vessels and others who had been in a position
to appreciate the work that had been done.

The British Government also took up the question of ice observa-
tion and ice patrol for the season of 1913, with the result that the

steam trawler Scotia was chartered and fitted out for this service, the
e.Kpense being shared by the British Board of Trade i:md the various

British steamship companies operating trans-Atlantic lines. The
work of the Scotia was confied ahnost entirely to ice and weather
observations off the coast of Newfoundland, ånd this work was
greatly hampered by fog and storm. Nevertheless, much useful

information was gathered and the Scotia cooperated with the revenue
cutters, in so far as conditions permitted, in disseminating ice in-

formation to passing vessels.
At the International Conference on the Safety of Life at Sea, which

was convened in London on November 12, 1913, the subject of patrol-
ing the ice regions was thoroughly discussed; aiid the convention

signed on January 20, 1914, by the representatives of the various
maritime powers of the world, provided for the i'nauguation of an
international derelict-destruction, ice-observation, and ice-patrol serv-

ice, consisting of two vessels, which should patrol the ice regions dur-
ing the season of danger from icebergs and attempt to keep the trans-
Atlantic lanes clear of derelicts during the rest of the year. The
G0vernment of the United States was invited to undertake the man-
agement of this triple service, the expense to be defrayed by the 13
powers interested ¡in trans-Atlantic navigation in a fixed proportion
which was defiitely agreed upon, subject to ratification by the law-
making bodies of the governments concerned.

The convention, when ratifed, would not go into effeèt until July
1, 1915, and as this made no provision, for continuing the ice patrol

. during the seasons of 1914 and 1915, the Government of Great Britain,
on behalf of the several powers interested, made inquiry on January
31,1914, as to whether the United States would be disposed to under-
take the work at once under the same mutual obligations as provided
in the convention. The proposition was favorably considered by the
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President, and on February 7, 1914, he directed that the Revenue-
Cutter Service begin, as early as possible in that month, the inter-

national ice. observation and patrol service. On February 11 oi:ders
were issued to fit out the Seneca for that duty, and on February 19
she sailed for the Grand Banks.

The Seneca was directed to make ice-observation cruises, with
headquarters at Halifax, Nova Scotia, until such time as a continuous
patrol should be necessary, when she would be joined by the Miami,
the two vessels alternating on patrol during the dangerous season in
the same manner as during the season of 1913.

The Seneca reached the Grand Banks on February 24, and after
locating the southern limits of the ice and determining its drift, pro-
ceeded to Halifax for coal and provisions. This work was continued,
the Seneca making observation cruises to the ice fields, using Haliax
as a base, until April 1, when the continuous patrol was established
and maintained until July 1. By the latter date the ice had ceased
to be a menace to the southern lanes and the patrol was discontinued
for the season.

The Miami then returned to the United States and the Seneca was
detailed to' make a special cruise for the purpose of obtaining ocean-
ographical and meteorological data between St. Johns, N ewfound-

land, and Greenland, and also from Flemish Cap to the tail of Great
Bank.

The Seneca sailed from Halifax on this mission July 5 and cruised
as far north as ice conditions permitted. She then made a series
of tidal and current observations from St. Johns, Newfoundland, to
the tail of Great Bank, thence to Flemish Cap, and thence to St.
Johns. During this cruise she also ran lines of soundings which wi
prove valuable in checking up existing records for that vicinity.

Upon the request of the Secretary of the Treasury, the Secretary
of Commerce detailed scientists from the Bureau of Standards and
Bureau of Fisheries to the Seneca, and also supplied apparatus
for taking meteorologicål and oceanographical observations and col-
lecting specimens of plankton. These scientists accompanied the

Seneca throughout the ice-patrol season and during the special cruise
in July. The data they gathered wil prove of great value in clear-
ing up many of the problems of ice movement and ocean currents,
but owing to the time required to analyze the samples and classify
the specimens obtained, definite conclusions could not be reached in
time to incorporate them in this report.

In dispatching the Seneca, on such, short, notice, to observe and
study ice conditions, it was impossible to provide all of the'instru-
ments necessary for the scientifc obeserve-rs. This difculty, how-
ever, was overcome through the hearty cooperation of the British
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Board of Trade, which tendered to the United States Government
the apparatus used by the Scotia the ,previous season. The generous
offer was highly appreciated and gratefully accepted, and the appa-
ratùs thus provided has enabled the scientific party on the Seneca

to coIlduct their investigations in a more comprehensive manner than
would otherwise have been possible this season.

Having completed her work, the Seneca returned to Halifax and
shortly thereafter was directed to return to her regular station.

DISSEMINATION OF ICE INFORMATION.

All ice information collected by the vessels on ice-observation and
ice-patrol duty, whether from original observations or from authentic
reports of other vessels, was sent out broadcast twice a day. Each
message was repeated three times, using 300-meter waves in the :fst
set of warnings and 600-meter waves in the second. If the ice con-
ditions were unusually serious, messages were sent more frequently-
sometimes as often as once an hour.

Besides this broadcast warning to commerce, the patrol vessels
sent daily radiograms via Cape Race radio station to the branch
Hydrographic Offce, United States Navy, at New York. Upon
being received at that offce, the messages were made public by tele-
phone and by memoranda to the shipping offces, Maritime Exchange,
and others interested. The branch Hydrographic Offce was kept
open beyond the statutory hours for this purpose. That offce also
telegraphed each message to the Hydrographic Offce in Washington,
where the information was circulated in the Daily Memorandum,
which goes to each branch offce, and was also hroadcasted by radio
from the Arlington N avål Radio Station.

The Hydrographic Offce cabled the substance of these messages to
the Deutsche Seewarte, at the request of that institution. The same
information,. together with all other ice l'eports, was published from
week to week in the Hydrographic Bulletin, and fially appeared in
graphic form each month on the pilot charts.

Besides cooperating in the dissemination of ic~ information, as
above set forth, the Hydrographic Offce, at the request of the captain
commandant of the Revenue-Cutter Service, drew up a plan for ob-
serving and reporting upon ice conditions, based upon the instruc-
tions to patrol vessels for the seasons of 1912 and 1913, and another
plan for the collection of hydrographic informationused by the Seneca
on the special cruise in July.



INSTRUCTIONS FOR ICE OBSERVATION.

TREASURY DEPARTMENT,
OFFICE OF THE SECRETARY,

. Washington, February 11, 1914.

COMMANDING OFFICER REVENUE CUTTER "SENECA,"

. Tompkinsville, N. Y.

SIR: 1. When the Seneca is in all respects ready for sea, she is
detached from the New York Division and assigned to duty in con-
nection with the International Ice Observation and Ice Patrol
Service. You wil, as soon as possible, leave N ew York with the

vessel under your command, proceed to the coast of Newfoundland'
and locate the ice fields and positions of the icebergs. You will then
keep in touch with the ice situation) making such observations as
practicable on the quantities of ice, its kind and extent, its drift,and
obtain any other information that may seem to be of value.

2. The service to be performed is primarily the áscertainment of
the locations and the progressive movement of the limiting lines of
the regions in which icebergs and field ice exist in the vicinity of
the Grand Bank of Newfoundland, and the dissemination of the
information so ascertained for the guidance and warning of naviga-
tors; ând, coordinately with these primary duties, in making such
oceanographical and meteorological observations as wil form a con-

tribution toward the causes why the limiting lines assume their
observed localities.

3. Observations at recorded times, extending from the surface to
the bottom, should be made in well determined geographical positions
throughout the patrolled region for determining:

(a) The temperature and salinity of the water by readings in
series at definite intervals of depth.

(b) The direction and rate of movement of the waters in the
different depths.

(c) The collection and preservation of samples of the waters of
the oce"an from ascertained depths.

(d) The repetition of these observations in the same localities
when these localities are revisited.

4. At intervals of four hours, there should be recorded the reading
of the barometer, the temperature of the air, the humidity, the
direction and force of the wind, the percentage of cloudiness, and the
state of the weather and the sea.
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5. Scientists wil be detailed to the Seneca as soon as possible for

the purpose of carrying on these observations, and in addition, cer-
tain instruments wil be forwarded to the Seneca at Halifax. You
will afford the scientists every facility for, and assistance in, making
such observations and collecting such data as they may desire, bear-
ing in mind the main duty of the Seneca is to keep track of the ice
movements; and this practical work of the Seneca must not be subor-
dinated to the work of scientific investigation. It should also be
borne in mind, however, that thé work of ice observation is highly
important, and it is believed that :most valuable data can be col-
lected from these observations without in any way interfering with
the primary duty of the Seneca. Until such time as the scientists
above mentioned report on board, you wil make and record such
observations as your present equipment wil permit.

6. During the period of ice observation the Seneca wil be the
only vessel employed on this duty and you will make such ports as
you deem expedient for coal, water, and other supplies, and in cases
of emergency.

7. When the ice has moved southward so as to make a constant
ice patrol necessary, you wil notify the department in suffcient time
to enable an additional vessel to be detailed for that purpose, at which
time instructions concerning the patrol wil be issued.

8. On your passage to the eastward, you wil report your position
daily to the department through coast naval radio stations as long as
practicable and thereafter through Camperdown, Sable Island, or
Cape Race Marconi stations. If not practicable to send by. any of
these stations, you wil relay through any vessel within reach. After
getting in touch with the ice, you wil discontinue reports to the

department and will make these radio reports to the Hydrographic
Offce, New York City. These reports for the Hydrographic Offce
wil be sent by you daily at 4 a. m., seventy-fifth meridian time, and
the telegraphic address of the Hydrographic Offce at New York City
is "Hydrographic, New York."

. 9. Ice information wil be given at any time to any ship with
which the Seneca can communicate. You wil notify the radio sta-
tions through which you communicate that they are at liberty to
forward a copy of your ice reports to the proper Canadian authorities.

10. While on ice-observation duty, you will make reports in dupli-
cate to the department from time to time as opportunity is áfforded.

11. The work of the Seneca on this duty will be of international
character, and as the various maritime nations of the world have
intrusted the management of the ice-observation and ice.-patrol service
to the United States, it is important that this work be done as
thoroughly and in as satisfactory a manner as possible in order that
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the record of the United Statès, and the Revenue-Cutter Service in

particular, for effciency, shall be sustained.
Respectfully,

BYRON R. NEWTON,
Assistant Secretary.

TREASURY DEPARTMENT,
OFFICE OF THE SECRETARY,

DIVISION OF REVENUE-CUTTER SERVICE,
Washington, February 18, 1914.

COMMANDING OFFICER REVENUE CUTTER "SENECA,"
Tompkinsville, N. Y.

SIR: 1. Referring to paragraph 7 of department order of the 11th
instant, you are informed that when the Seneca receives orders later
in the season to begin the regular ice patrol (as distinct from ice
observation), you will be governed by the "Instructions to the

Revenue Cutters on Ice Patrol, 1914," copies of which are herewith
inclosed.

2. While the Seneca is on ice-observation dùty, information should
be given as to the positions of the icebergs and fields in accordance

with paragraphs 4, 5, and 6, of the "Instructions to the Revenue
Cutters on Ice Patrol, 1914."

Respectfully, E. P. BERTHOLF, .
Oaptain Oommandant.





INSTRUCTIONS FOR THE ICE PATROL.

TO THE COMMANDING OFFICERS OF REVENUE CUTTERS ON ICE
PATROL, 1914.

TREASURY DEPARTMENT,
OFFICE OF THE SECRETARY,

Washington, February 18, 1914.
1. The object of the patrol is to locate the icebergs and field ice

nearest to the trans-Atlantic steamship lane. It will be the duty of

patrol vessels to determine the southerly, easterly, and westerly limits
of the ice and to keep in touch with these fields as they move to the
southward, in order that radio messages may be sent out daily, giving
the whereabouts of the ice, particularly the ice that may be in the
immediate vicinity of the regular trans-Atlantic steamer lane.

2. The patrol will continue until the ice no longer constitutes a
danger to navigation in the trans-Atlantic steamship lanes. The ice
season is usually three months-April, May, and June.

3. While on this patrol the vessels wil obtain fuel and other neces-
sary supplies at Halifax, Nova Scotia. The two vessels wil make
alternate cruises of about 15 days in the ice region, the 15 days to be
exclusive of time occupied in going to and from Halifax. The senior
commanding offcer wil so regulate the movements of the vessels that
on the fiteenth day after reaching the ice region the vessel on patrol
wil be relieved by the second vessel, if possible, at which time the
:fst vessel wil proceed to Halifax, replenish her coal supply, and

return in time to relieve the other vessel at the end of the latter's
15-day cruise. It is important that the patrol be continuous, and the

vessel on patrol must not leave her station untp relieved by the other
vessel, unless it is absolutely necessary to do so.

4. Having located the ice, the patrol vessel wil send the following
daily radiograms. All times in radiograms will be in seventy-fifth
meridian time.

(a) At 6 p. m. (seventy-fith meridian time) ice formation will be

sent broadcast for the benefit of vessels, using 600-meter wave length.
This message wil be sent three times with an interval of two minutes
between each.

(b) At 6.15 p. m. (seventy-fifth meridian time) the same informa-
tion wil be sent broadcast three times in similar manner, using 300-
meter wave length.

11
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(c) At 4 a. m. (seventy-fith meridian time) a radiogram will be

sent to the Branch Hydrographic Offce, New York City, through
the nearest land radio stations, defiing the ice danger zone, its
southern limits, or other defiite ice news. The telegraphic address
of the Branch Hydrographic Offce is "Hydrographic, New York."

(d) Ice information will be given at any time to any ship with which
the patrol vessel can communicate.

5.. Ice information will be given in as plain, concise English ~as prac-
ticable, and will state in the following order:

(a) Ice (berg or field).
\b) Date.
(c) Time (seventy-fith meridian time).
(d) Latitude.
(e) Longitude.
(j) Other data as may be necessary.
6. Attention is called to circular letter No. 122, the provisions of

which will be followed in radiograms sent to the Hydrographic Offce.
(See par. 4 (c) of this order.) In radiograms sent to vessels other

than revenue cutters, the words "latitude" and "longitude" wi not
be omitted.

7. Each patrol vessel wi keep a remark book in which wi be en-
tered all data and information concerning the ice that can be collected.

8. Each vessel on being relieved by the other vessel wi deliver

to the relieving vessel copies of all radiograms sent to or received
from the Hydrographic Offce during the cruise, and copies of .all
instructions received fro:r the department by radio.

9. At the end of each cruise each vessel wil forward to the depart-
ment a full report in triplicate. Each vessel will send these reports

direct to the department, and each vessel will furnish a copy of suèh
reports to the other vessel on patrol.

10. Each vessel will plot on tracing paper used in connection with
Hydrographic Offce chart No. 955 the positions and the extent of the
ice, as located from time to time. These data will also be plotted on
a duplicate tracing paper, and this duplicate wil be delivered to the
relieving vesseL.

lL If, in an emergency, it becomes necessary'for the junior com-

manding offcer to communicate directly with the department, ili
order to avoid delay, a copy of such communications wil be furnished
to the senior commanding offcer.
, 12. Upon the discontinuance of the ice patrol, further instructions

wil be issued by the department.
BYRON R. NEWTON,

Assistant Secretary.



REPORTS OF VESSELS ON ICE OBSERVATION AND
ICE PATROL.

ICE OBSERVATION.

FEBRUARY 19 TO MAROH 4-FmST ORUISE OF THE "SENEOA,"
CAPTAIN C. E. JOHNSTON.

Sailig from New York at 7 p. m. February 19,1914, we had fitful
weather, varying from northeast gales and snowstorms to bright and
warm days. In the Gulf Stream the temperature ran up to .60°,
while in the northern current it was hanging in the vicinity of 25°.
We reached the tail of the Grand Bank on the 25th of February, but
were immediately forced to run off before a northeast gale and snow-
storm, which gradually backed into the northwest with clearing
weather. On the the night of the 26th the wind let u£ and we ran
for lat. 43° N., long. 49° W., where the steamer Oanada had reported
field ice on the 24th.

We reached the reported vicinity of ice at noon on the 27th of
February, but the field had ahnost completely disappeared, there
being only a small piece of ice here and there. This locality is in the

edge of the Gul Stream, with sea water at a temperatlle of 42° to
48°. Runing northward 25 miles we found an extensive field of ice
and put in the afternoon making observations. That night we lay
by the ice to get its drift and note how rapidly it was melting. On
the morning of the 28th nearly all of the detached pieces of ice were
reduced to slush. Some of these pieces were a mile or more in length
and 200 yards in width. The sea water was 34 ° to the east of the ice
and 32° south of it. To the southwest, near the tail of the Bank, it
fell to 28°, which is the coldest water we found. Observations showed
that the current was runng ahnost due south at a rate of about 10
miles a day. There were no seals in sight and only a few birds--
murres, dovekies, herring gulls, phalarope, and one or two hagdon
shearwaters.There was a very slight blink over the field ice, not
enough to attract one's attention if it were not being searched for.

On the morning of February 28 a small iceberg was made out to
the westward, just south of the edge of the ice. We ran over to it
and took pictures of it. Sea water here was 32°; lat. 43° 15/ N., long.

49° 02/ W. SteaminO' to the southwest we picked up at 10.30 a. m.
another berg, somewhat largl.r. At noon we were alongside it, in
lat. 42° 45/ N., long. 49° 08/ W. Sea water here was 40° and the cur-
rent was running ENE., about a quarter of a mile an hour. Fifteen
miles farther south the current was-about å mile an hour to the ENE.
Close to the tail of the Bank the current ran west a mile an hour.

Further search to the west and south failed to discover any more
ice, and on March 1 I proceeded for Halifax, where we arrived on the
morning of March 4.
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On the whole, there does not seem to be a great deal of ice for this
season of the year. The two bergs and one large field at the tail of the
Banks are not unusuaL. I look for the field to melt promptly and
for the bergs to curve back northward as soon as they get the ful
influence of the Gulf Stream. Last year there were two bergs around
the tail of the Bank in early March, and we found them in Apri north
of 44 0.

I expect to start back for the ice regions on March 10.

MARCH 10 TO MARCH 25-SECOND CRUISE, "SENECA."

Steaming from Halifax on March 10, 1914, we had fair weather
most of the way to .the Grand Bank, arrivig on the tail of the Bank
the evening of the 13th. On the 14th we scouted between parallels
42° and 43°, meridians 49° and 51°, seeing no ice. Passing vessels
reported none. March 15 was a perfect day for our work and we
spent it in cruising between the tail of the Bank and the northern
branch of the Gul Stream north to latitude 43 ° 30' . We saw a few
scattered growlers that remained from the melting of the large ice
field that was in that vicinity the last of February, but only one of
them was dangerous. The field itself had completely disappeared.
The temperature of the sea was 32° in the Labrador Current, gradu-
ally rising to 57° in the Gulf Stream. The Gulf Stream was very
strong, running nearly northeast at a rate of a mile and a half an hour.
One peculiar point we noticed, and the same observation was made
last year, is that as we come out of the Gulf Stream going westward
the sea water drops suddenly from 52° to 32°, then rises gradually to
36°. As the Labrador Current is entered the temperature falls
again quite suddenly to about 32°. The water between the extreme
cold and the extreme warm currents partakes of the direction of the
Gulf Stream, but very much diminished in velocity. We found the
water of 36° temperature moving northeast about 6 miles a day.
Field ice in this water melts quite rapidly, but bergs disintegrate
slowly in it.

March 16 was hazy with light southerly winds. We continued
.cruising to thè northward and at noon ran upon a field of northern
slob extending in a long, narrow ribbon from 43° 40' N., 48° 35' W.,
in a general northeasterly direction. To the west was a clear space,
but more ice could be seen beyond this. The ice was loose and not
very dangerous. I think we could have gone through it anywhere
without much damage. There were several large growlers in it, the
largest being about 15 feet high and perhaps 20 feet long. The ice
was melting rapidly, the fresh water extending for miles along the
edges in the form of a slick. Sea birds apparently fid food in these
slicks, for they are much more numerous there than elsewhere. Dur-
ing the night we lay about 3 miles to the eastward of the ice. About
11 p. m. the British steamer Southfield came up to speak us, having
seen our two red lights. We warned him of the location of the ice
field and the ship stood south to clear it before heading west for
Halifax.

The 17th was mostly rainy with southerly winds; temperature of
the air, 42°, sea 32° near ice and 36° a few miles away. Ice melting
rapidly. Mar. 18 and 19 were foggy. The 20th broke dear with
light northerly winds. We ran over to the ice and found it much
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thinner than the last time we saw it. In places it was entirely
melted, so that there were gaps between the patches of ice. To the
westward we could see a berg, so we ran through a thin patch to have
a look at it. At 8 a. m. we reached it in latitude 44° 06' N" longi-
tude 48° 42' W. It turned out to be the same berg we saw Feb. 28
in latitude 42° 45' N., longitude 49° 08' W., it having made good 82
miles to the northward in the meantime. It had evidently been in
warm water and had lost about one-third of its bulk, one end being
completely broken off and the opposite end haviug settled about 15°.
Its general shape was unchanged and it bore the two clearly defined
blue streaks that we noticed before. We next began to look for the
other berg that we saw on February 28, and in about an hour we
'raised a berg about 15 mies to the northwest of the one we examined.
We headed for it, but a dense fog settling down and ice having been
seen to the westward, I turned about and stood to the southward.
The berg had two peaks and bore a strong resemblance to the one we
were looking for, but I can not say defitely that it was the same.

After running south about 10 miles the fog began to thin out and
fially lifted. We could see a long ribbon of ice to the westward,
running almost north and south, and much heavier than the ice to
the eastward. Running along it to the southward we found that it
was continuous with the ice east of us, forming a U with it. The
slob ice coming from the north apparently had followed the east edge
of the Bank as far south as latitude 45°, when it ran almost due
south. At latitude 43° 40' it struck the current running northeast
and eddied around with it, melting rapidly as it came in contact with
the warmer water. This phenomenon absolutely corroborates the
observations I made last year as to the movements of the currents in
this vicinity, the ribbon of slob ice marking the eddy as plainly as
could be done with a piece or chalk on a blackboard.

The 21st was threatening, with falling barometer, and I stood
south for sea room. The wind increased from the southward and
finally shifted to the west in a white squall, lasting about five min-
utes. It then settled down to a moderate westerly gMe with rising
barometer. We ran slowly southward, entering warm water, which
gradually rose to 57°. In the next 24 hours we were carried north-
east over a mile and a half an hour. During the day I had reports
of small patches of field ice just to the north of latitude 43 ° and
between meridians 49° and 50°. On the 22d I worked down between
latitude 42° and latitude 43° N., longitude 49° and longitude 50° W.
We saw one small piece of ice, not dangerous. That night I headed
back for Halifax.

I was particularly struck during this cruise with the difference in

bird life observed from what it was last year in April and even this
year in February. Last April we saw no guls, but many hagdons,
fulmars, and murres. Last month we saw many kittiwake guls and
herring guls, very few hagdons and fulmars, and only a few murres
and dovekies. This month we saw the greatest variety of gulls I
have ever seen-kittiwakes, herring guls, glaucus gulls, great black
backs, and one ivory gull. N ear the ice the guls became less numer-
ous and the fulmars, hagdons, and the sooty shearwaters became
predominant. We saw very few murres and not many dovekies.
One growler serITed as a perch for eight of the finest specimens of
the great black backed guls I have ever seen. These are the largest
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of the gul famiy, but only slightly larger than the less striking
glaucus gulL.

The return to Halifax was uneventful and we arrived early in the
morning of March 25.

ICE PATROL REPORTS.

APRIL 1 TO APRIL 15-FIRST CRUISE OF THE "SENECA," CAPTAIN
C. E. JOHNSTON.

The Seneca sailed from Halifax on April 1, 1914, and reached the
tail ofGran~ Bank on April 4, ha'VIng p.ad generaly good w.eather
across. No iQe was seen or reported duriig the trip. On April 5 we
cruised around the tail of the Bank where ice was last reported, but
found none. The warm water of the Gulf Stream was found as far
north as parallel 43 0, strong tide rips marking the meeting of the
cold and warm streams. On the 6th we worked to the northward
between the' Bank and the Gul Stream and continued this work
daily until the 10th without sighting ice of any sort.

On AIJril 11 we found loose field ice extending from latitude 44°
46' N., longitude 48° 39' W., as far as we could see ina NNE.
direction. Three small bergs lay from 5 to 10 miles northwest
of the tail of this field. On the 12th and 13th we thoroughly
explored the vicinity of this field, fiding it about 25 miles long,
5 miles broad at its middle, and tapering to ,a point at each end.
Numerous large growlers were scattered through the field, but the
main part of the ice consisted of small pieces which were melting so
rapidly that the length of the field was diminishing about a mile a
day at each end. The lee side of the field is well marked, but the
weather side is ragged and broken. The small stuff drifts with the
wind faster than the large pieces, so that all of the heavy ice lay on
the windward sideisome of the larger growlers and all of the bergs
lay outside of the ice entirely. In all, we found eight icebergs,seven
small and one large. The large one was a lofty three-pIiacled mass, .
in latitude 44° 46' N., longitude 48° 23' W., and was the northern-
most but one small berg, which lay about 5 miles to the northeast.
Al of these bergs were evidently last year's bergs which did not get
far north during the autumn and winter and which consequently
were the :fst to return south. All of them showed erosion and were

gradually breaking up. One was apparently the same one we saw
about 25 miles farther south in March and about 100 miles farther
south in February. So much of its visible part haù been broken up
that identifcation could not be defiitely made, but enough remained
to make me fairly sure of it. The last berg we saw in June, 1913,
bore a strong resemblance to the big three-pinnacled berg we fotid
this time, and by allowing for a loss of about one-half of its former
visible bulk I could plainly trace how the three pinnacles were formed.
I am as positive as one can be without absolute certainty that these
.bergs are one and the same. It shows a former water lie about 30
feet above water and almost parallel to the present line of flotation.
This diference in water lines would just about account for the loss
of bulk necessary to produce the present shape from last year's form.
It is the most picturesque berg I have seen.
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Observations of curents showed that the ice field was in ahnost
dead water, to the east of which the current was in a generalNNE.
direction and to the west in a general SSW. direction along the edge
of the Bank. The weather has been mostly westerly and fair, which
tends to make the Gul Stream strong and the Labrador Current
weak, and as a result the bergs move northward. I believe that the
ice field occupies the center of an eddy that I have mentioned in
previous reports both this year and last. We took numerous obser-
vations in a scientific way, but their results can not be announced
until our samples shall have been analyzed.

Very little ice was reported by other vessels. On April 5 a berg
and two growlers were reported a little north of parallel 43° and west
of meridian 44°, and another berg about a degree farther north and
half a degree farther west. On the lOth the Frenchsteamer Oalifor-
nie reported that during a dense fog she passed through loose ice with
seals on it in latitude 46° 40', extending from meridian 47° to 48°.
These are the only ice reports I received. I sent out warnings daily
as specifed in my instructions, and also gave them individually to
vessels that asked for information.

We had a remarkably smooth and clear cruise. There was fog on
onlv three days, and of these only one was such that we could do no
work. The sea birds were much the same as last month, the gulls.
becoming less numerous and the shearwaters more so. I saW one
jaeger and one gannet, the :fst .of the season. Last year we saw
many French fishermen after April 12, but this year we saw none.

The Miami arrived on the 15th and relieved this vesseL. We left
patrol grounds at 5 p. m. that date and arrived at Halifax about 2
p. m. on the 18.th instant. I expect to sail on the 28th. to relieve
the Miami.

APRIL 15 TO MAy I-FIRST CRUISE OF THE "MIMI," CAPTAIN J. H.
QUINAN.

The Miami left Hålax at 1.30 p. m., April 12, 1914, and relieved
the Seneca of patrolduty on the Grand Banks at 4.50 p. m., the 15th,
in latitude 44° N., longitude 52° W., the meeting place previously
arranged by radio. The sea being too rough for boating, the Seneca
came under our lee quarter and we shot a line across her bow, sent
over ship's mail and received copies of radiograms, ice inormation,
etc. The Seneca then proceeded direct to Haliax.

The Miami lay to for the night and the next day ran over to the
eastern edge of Banks in vicinity of parallel 44° and meridian 50°
and again lay to til the morning of the 19th, during which time bad
weather prevailed-gales from every direction, with fog and rain and
occasional snow flurries. On the evening of the 17th, we got in com-
munication by radio with the S. S. Dominion, bound eastward from
Halifax. By dead reckonig, she was on the same parallel as the
Miami and, there being a dense fog, we kept in constant communica-
tion with her by wireless and sounded whistle to avoid a possible
collision. The course, too, which she was steering would have taken
her dangerously close to bergs andfield ice reported by the Seneca
on the 13th.

84969°-15-2
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On the 18th we sighted the :fst French fishing V'essel. The S. S.
Mongolian reported passing a moderate-sized berg in latitude 43° 18'
N., longitude 47° 58' W. The S. S. Lackawanna reported havig
sighted two dangerous growlers, one in latitude 44° 04' N., longitude
47° 39' W., the other in latitude 43° 39' N., longitude 47° 58' W.

April 19, weather clearing, we ran to the southward and eastward
and searched for the berg reported by the Mongolian, but could not
fid it. We sighted a number of French fishing vessels standing for
the Banks. At 5 p. m., in latitude 43° 06' N., longitude 47° 49' W.,
the temperature of the sea water jumped from 30° to 45° on the sur-
face and from 34° to 50° in the engine room. In another half hour
the temperature had again dropped to 34°, showing that the Miami
had passed through a band of warm water, evidently a part of the
Gulf Stream.

From April 20 until the afternoon of the 21st we lay to in a fresh
WSW. gale and fog. I found from the temperature of the sea water
that we were in the Gul Stream and were drifting rapidly to the
eastward, so we ran back to the 30-fathom Bank and lay to for the
night.

Dense fog and stormy weather prevailed on the 22d. When the
fog lifted, we counted eight French fishing vessels, all barkentine or
topsail schooner rigged. Most of them were anchored. They had
caught no fish, but were apparently procuring bait.

The weather clearing, started north the early morning of the 23d
to search for bergs reported by the Seneca. The Oanada, bound from
Haliax to Liverpool, reported that she had sighted heavy field ice
extending from latitude 46° 06' N. to latitude 45° 20' N. and from
longitude 48° 50' W. to longitude 47° 34' W. She had ru 52 mies
along the southern edge of the field before clearing it. At 12.20 p. m.

we sighted a berg through the mist, latitude 44° 54' N. longitude
48° 35' W. It was visible 6 miles. There was no drop in the air
temperature and only 1 ° in the surface temperature as we approached
the berg. Whistle was sounded, but there was no echo. This berg
was about 200 feet long, 50 feet high, and in appearance greatly
resembled the right whale. Three beautiful blue veins ran trans-
versely through it. . The weather becomig thick and stormy we ran
in on the Banks and lay to for the night. .

April 24, underway at daylight and ran to the northward and east-
ward. In the forenoon watch we found between latitude 44° 57' N.
and latitude 45° 10' N. and between longitude 48° 25' W. and longi-
tude 48° 50' W. i growler and 11 bergs; in addition heavy field ice was
sighted to the northward and was said to extend to the forty-seventh
parallel and to the eastward as far as longitude 47° 34'. There were
also many bergs in the field ice. The large bergs sighted by us were
of various shapes and sizes. One of them was really picturesgue.
When we :fst sighted it, it looked like the Woolworth Building;
from another point of view it resembled a State capitol building
with dome in center. When we got close to berg and viewed it from
other side, we found that it consisted of two parts, one conical in
shape, the other rectangular, the parts being connected under water.
Our "right-whale berg," sighted the previous day, had drifted in
the meanwhile 10 miles to the northward. Temperatures of air and
sea at surace were taken near the bergs; former 32°, latter 29°, with
no appreciable change. Instead of seeing great numbers of. sea birds,
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said to hover around icebergs and indicate their presence, we noted
their absence. We did see some on small drifts, but not on the bergs
proper. We ran in to the Banks, lay to that night, and were under-
way again early next morning.

Altliough there was no wind, there was a heavy westerly ground
swell causeq by a previous blow, and when we reached the largest
berg we found by observation and distance run by log that we had
drifted eastward during the night 22 miles. . We stopped near the
largest berg and by range finder and sextant computed it to be 450
feet long and 130 feet high. Although we had gotten within 150
yards of the perpendicular face of this berg and obtained no echo
from the steam whistle, Professor Fessenden and Mr. Blake, represen-
tatives of the Submarine Signal Company, obtained satisfactory
results with the submarine electric oscilator placed 10 feet below sur-
face, getting distinct echoes from the berg at various distances, from
one-half mile to 2l mies. These echoes were not only heard through
the receivers of the oscilator in the wireless room, but were plainly
heard by the offcers in the ward room and en.gine room storeroom be-
low the water line. Sound is said to travel at the rate of 4,400 feet
per second under water. The distance of the ship, as shown by the
echoes with stop watch, corresponded with the distance of the ship
as determined by range fider. On account of the great velocity of
sound through water, it was our intention to try the oscilator at a
greater distance for even better results, but a thick' snowstorm
drove us in to,shelter on the Banks again.

On the 26th, I allowed the vessel to drift with moderate northerlywid. .
On the morning of April 27, anchored in 31 fathoms of water with

75 fathoms of chain in order to make current observations. We
found the current to be tidal, but very weak, running NNE. in the
forenoon and SSW. in the afternoon. This data, however, was very
unsatisfactory, for when we determined the ship's position by obser-
vation we found that we had drifted to the southward and westward
about 53 mies in 36 hours. Professor Fessenden also took advantage
of the smooth sea to further experiment with his oscilator in determin-
ing by echo the depth of water; the result giving 36 fathoms, which
seemed to me very close. That evening a NNE. gale sprang up and
continued all next day with fog, rain, hail, and snow.

On the 29th, reports came in from steamers of bergs and field iee to
the southward of the forty-fourth paralleL. I decided to locate the ice
if possible, as I suspected that it had drifted far to the southward with
the recent northerly gåle. At 12.20 p. m. we sighted the field ice
in the vieinity of latitude 440 N., longitude 490 W., and bne large
berg which we recognized as our friend the "State Capitol," which
loomed up white in bold relief against the gray sky. By taking
bearings and distance run by log, we found this berg to be 17 miles
distant, in latitude 430 57/ N., 10nO'itude 480 56/ W. It had changed
its legislative headquarters 72 miles to the southward in five days.
After locating several other bergs, we ran to the southern end of the
main field ice and found it to extend to latitude 430 40/ N., its west-
ern limits, to longitude 490 10/. This field ice was reported to ex-
tend to the eastward to latitude 440 3Q/ N., longitude 440 17/ W.
Ridges of field ice and scattered pans were reported as far south as
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latitude 42° 50' N., longitude 49° W. One large berg, two småll
bergs, and several growlers in latitude 43° 13' N., longitude 49° W.
In sending out ice information that night all vessels were advised to
keep south of forty-second parallel as far east as the forty-seventh
meridian. At 3 p. m., the 29th, the barometer falling rapidly and
a NW. gale threatening, we stood to northward and westward for
the Banks.

On the evening of April 30 the S. S. Oameronia reported passing
several smal bergs and growlers in latitude 42° 25' N., longitude 49°
20' W. This message was received just about the time the wireless
operators were sending out ice information. I had it sent imm.edi-
ately afterwards as additional information. rrhe larger bergs had
drifted to the southward and westward 72 miles in five days and the
smaller bergs, growlers, and ridges of field ice at a much faster rate,
some 120 miles.

At 7.30 a. m. May.l, in latitude 44° N., longitude 51 ° 36' W., we
met the Seneca and I turned the patrol over to Captain Johnston, fur-
nishing him all necessary information, ålso photographs of principal
bergs with dates and position when sighted in order that he might be
able to identify them and obtain exact knowledge of their drift. The
Miami proceeded to Halifax, arriving 5,45 a. m. this date.

During the cruise of the Miami on the Banks we had all kinds of
weather except good weather; seven distinct gales in 14 days and
all the gåles attended with fog, rain, or snow. We were in frequent
wireless communication with various vessels and exchanging informa-
tion. There -was some compensation for the discomforts we ex-
perienced in knowing that we prevented several ships from running
into serious danger. Al of the trans-Atlantic liners with whom I
communicated were courteous and cheerfully gave me all information
requested.

Many of the shipmasters, however, did not understand the arrange-
ment for our giving out ice information daily at 6 p. m. and 6.15
p. m. They would not" stand by," but kept up a continual exchange
of radios between themselves and greatly interfered with us and with
other vessels which were "listening in." A better understanding
must be had in the future.

I expect to leave Halifax for the patrol grounds on the 12th instant.

MAY 1 TO MAY 15-SECOND CRUISE "SENECA."

Drift ice having been reported in March and early April as far
SQuth as Sable Islhnd, commg out of St. Lawrence Gulf, I went to
the north of that island when we sailed from Halifax on April 28 to
see whât the conditions were. We found no ice worth reporting.
On the east side of Banquereau Bank we did see a few scattered
pieces of ice, but they were not dangerous. Continuing to the east-
ward, we reached Grand Bank May 1 and took over the patrol from
the Miami.

Captain Quinan reported that he had had continuous gales from the
north and that the ice was running south. I accordingly stood to
the southeast and stopped that night near the tail of the Bank.
N ext morning, May 2, we continued to the southeast and at noon
picked up berg No. 11 in latitude 42° 49' N., longitude 48° 54' W.
It had recently turned over and was not recognizable. We then
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stood to the southward and at 4 p. m. picked up No. 12 in latitude
42° 24' N., longitude 48° 54' W., also 2 growlers, one 5 and the other

10 miles to the east of the berg. The Winifredian reported by radio
that a berg had been seen that morning in latitude 42° 15' N., longi-
tude 48° 43' W., and chunks of ice from that position northeast to
latitude 43° N., longitude 48° W. At 4 p. m. a heavy northeast snow-
storm broke and continued most of the night. We lay with engine
stopped about 2 miles from berg No. 12.

May 3 was thick, with passing snow flurries and fog, the wind
veering south. The Ozar reported by radio that at daylight 4 small
bergs in latitude 41 ° 43' N., between longitude 47° 55' and longitude
48° 10' W., had been seen, and at 9 a. m. she reported passing 2 more
small bergs. At 9.30 we met theOzar and from her course I felt
confident that she was out of her reckoning, or we were out of ours.
I radioed our position to the captain of the Ozar and he gave me the
course and distance to the locality where he first saw ice. Plotting
it on the chart, by our reckoning, he saw no ice south of latitude
42° 15'. Fog becoming thicker, I stood south to get into warm water,
the sea water being 33° where we were. We found better weather
as we went south, and as soon as the water rose above 48° the fog
cleared. We verified our reckoning by sights and found it nearly
correct. The next day, May 4, we cruised all around the vicinity
where the Ozar reported ice south of latitude 42°, but fouid the
water warm (57°) and no ice. The day was bright and clear. Be-
tween meridians 48 and 49 cold water was found as far south as lati-
tude 41 ° 30', which is 90 miles farther south than normal at this
season.

May 5 we cruised to the northwest and entered cold water on par-
allel42 ialongitude 47° 55' W. Before reaching cold water we picked
up a berg in a, mirage at 9" distance of 20 miles. It was first seen

from the deck, and could be made out from the bridge only when the
vessel settled between waves; it could not be seen at all from the
crow's nest for fully 10 minutes after it was reported from deck. In
about half an hour the mirage disappeared and the berg could then
be seen from the bridge and crow's nest, but not from the deck.
When about 10 miles from this berg we picked upa much larger one
to the westward and stood for it, finding it in latitude 42° 34' N.,
longitude 48° 15' W. I believe it is the same one reported by the.
Winifredian May 2 in latitude 42° 15' N., longitude 48° 43' W., in
which case it has moved NE. 19 miles in 2 days. The line between
cold and warm water extended in a NE. direction. This berg had
one low, bulky mass and one high pinnacle. Without being able to
identify it positively, I feel pretty well satisfied that it is,.the same
one we saw April 12 in latitude 44 ° 58' N., longitude 48° 18' W. The
bulk above water is only about half of what that berg had, but there
are certain marks of similarity and I could easily trace how this berg
could be made from the other by breaking out certain parts and
trimming others. A dense fog closing in, I stopped about 2 miles 'to
the SW. of the berg and drifted (wind northerly), making a drift of
about a mile an hour to the SE.

May 6 was foggy all day. I received a radiogram saying the Cape
Race track was now open and another that Cabot Straits and the St.
Lawrence were open. The season there is very late. May 7 broke
fair and we made out our last berg to the southward. I had expected
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to find it to the northward. ' This puzzled me not a little, but I now
figure out that we first drifted SE. into. the edge of the Gul and
were carried NE. much faster than the berg, then the wind came out
east and drifted us back into the cold water. By observation the
berg had gone N. 95° E. 23 miles in two days. I attribute its eàst-
ing to the fact that the high pinnacle acted as a sail, carrying the

low mass SE. in a NW. wid, while the current was carrying it NE.,
the actuM drift being a resultant of those two motions. It was en-
tering warm water and was breaking up rapidly, being scarcely recog-
nizable as the same berg we had seen two days before.

May 8 was foggy all day. We ran south into warm water and the
weather cleared at nightfall. May 9 was fine, with gentle variable
winds, barometer steady at 30.45. We cruised north and picked up
2 bergs in latitude 42° 46' N., one in longitude 47° 55' W., and the
other 4 miles west; also 3 growlers 8 miles to the southward. Cruising
westward we found No. 16 in latitude 42° 54' N., longitude 48° 34' W.
We stopped for the night in latitude 42° 55' N., longitude 49° W.
The line between cold and warm water this day was along parallel
42° 30', 1 ° farther north than on the 3d, but stil 30 mies south of
normaL

May 10 came in with light easterly airs, clear weather, and won-
derful miage effects. Two bergs were seen to the westward in a
mirage. We ran 30 mies before reaching the first, in latitude 42° 52'
N., longitude 49° 48' W. It is our No. 17, but from a photograph
sent me by Captain Quinan I recognize it as the Miami's No.4, seen
April 29 in lat. 43° 57' N., longitude 48° 56' W. It has come down in
the Labrador current. A dense fog came in from the southeast and we
lost the other berg. F()g becoming hourly thicker, we ran south and
found fine weather in the Gulf stream. The 11th, 12th, and 13th
were foggy all day over cold water and hazy over warm water. Light
southerly winds prevailed, with barometer steady around 30.20. On
the 12th we had real summer weather and I gave swimming liberty,
several of the men takig advantage of it; sea water 57°.

May 14 was clear in the morning, foggy the rest of the day. We
ran to the NW. and picked up in latitude 42° 30' N., longitude 50°
05' W., No. 18, which is evidently the remains of No. 17, seen the
10th in latitude 42° 52' N., longitude 49° 48' W. It looked as if it
had recently suffered an earthquake shock and was surrounded by
about 1,000 tons of brash ice, varying in size from a birds egg to
growlers of a hundred tons. Sea water 40°, ice melting fast. The
current here was moving SE., evidently the southern edge of an
eddy where the cold and warm water meet just before straightening
out to the ENE. We saw another berg, No. 19, in latitude 42° 37'
N., longitude 49° 55' W., but did not go to it on account of the fog.
The 15th was foggy, with occasional rifts. The Miami reached

patrol grounds and took over the patrol by radio, it being impracti-
cable to effect a meeting. The steamer Breslau reported having seen
that morning in latitude 42° 01' N., longitude 49° 35' W., a small
berg, melting rapidly. The Breslau passed close to us in latitude
42° 34' N. I left patrol grounds at8 p. m., 15th, and arrived at
Halifax at 9 a. m., 18th. I expect to sail the 28th.

The weather this cruise has been very odd. The first week the
barometer was steady in the region of 29.60, with variable wids,
unsettled weather, snow, rain, and fog. We had no high wids. The



INTERNATIONAL ICE OBSERVATION AND ICE PATROL SERVICE. 23

barometer then climbed steadily to 30.45 and remained steady there
for a week, with southerly winds, mild weather, and much fog over
cold water, but hazy over the Gul Stream. The third week the
barometer slowly fell to normal, with variable winds and a contin-
uance of the fogs.

The Gul Stream is very weak, running only about a quarter of a
mile an hour where it was rung over a mile an hour in February
and March. Its temperature is 3° lower than in February along
the northern edge. The Labrador is stil strong and has evidently
been very strong, pushing the Gul 90 miles south and nearly as far
east at the point where the northeast turn is usually made-in the
vicinity of latitude 43° N., longitude 49° W. This is not a case of the
Labrador overriding the Gul, but pushing it bodily away. Samples
of water taken down to 500 fathoms show a practically uniform
ocean bed at 400 fathoms with temperature 38° to 39° F. In the
Gulf Stream there is a gradual fall from surface to this temperature,
and in the Labrador there is a gradual rise from about 32° to 39°.
At the point of meeting of the two curents we got a zigzag of tem-
peratures, indicating a gradual mixing. The temperature of the
Labrador Stream near the tail of the Bank is now about 34°, 2° up
from last month.

On several occasions, particularly with easterly winds, we have
had marked mirage effects. In approachig the cold water, May 10,
while stil in the Gulf, we saw the horizon over the cold stream in
a double mirage, the first being 4 minutes and 30 seconds above true
horizon and the second a minute stil higher. There is usually a cold
gray sky above the mirage, giving it the effect of a barrier of ice.
I had a lengthy message by radio from Captain Irvine, of the Laconia,
describing a similar phenomenon and stating that it was diffcult to
convince the passengers that it was not ice.

Bird life has changed again. The gulls have gone landward to
nest; the murres and dovekies are to the north around field ice and
wil soon be nesting; the jaegers are appearing in number; terns are
fairly numerous, and Wilson petrel not uncommon, particularly in
warm water. The shearwaters and fulmars remain mostly around
cold' water, especially around the cod banks, now that the French
fishig fleet is there. We saw three varieties of jaeger-the poma-
rine, parasitic, and long-tail, the last being most numerous.

MAy 15 TO MAy 31-SECOND CRUISE, "MIAMI."

The Miami left Halifax at 4.45p. m. May 12, 1914, and proceeded
to the patrol grounds. Arangements were made by radio to meèt
the Seneca, but owing to a dense fog and prospects of its continuance,
all ice information was turned over to me by wireless by Captain
Johnston, and at 8 p. m. May 15, in latitude 42° 56' N., longitude 52°
32' W., the Seneca was relieved and directed to proceed to Halifax.

The Miami arrived on the tail of the Banks the next morning, our
approximate position being determined by a series of soundings. At
6.45 a. m. of the 17th, the fog having lifted, we sighted a large berg,
which proved to be grounded in 41 fat noms of water on the edge of the
Banks in about latitude 43° N., longitude 50° W. We recognized it
as the same berg from which we had obtained echoes with the sub-
marine oscilator on April 25 in latitude 45° N. It was rapidly break-
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ing Up into numerous small growlers and we took advantage of the
occurrence to :f up the ship's ice chests. In nearing the berg there
was no drop in the temperature of the air or surface water, which
was 3So F. In the engine room the temperature dropped only 1°.
At 35 fathoms, in cl?se proximity, the deep~sea thermometer regis-
tered 32° F: At:i distance ~f 400 yards, ship and berg at an angle
of 90° to axis of wmd, 'We obtained an echo from the steam 'Whistle on one

side but none on the other, although the 'Walls on both sides 'Were high and
perpendicular. There were several bergs in the vicinity. At one of
these, at a depth of 35 fathoms, the deep-sea thermometer registered
31.7° F. and at another 31.4° F. There were few birds of any kind
near by, but 3 miles away we passed a large flock of guls. The
weather becoming thick, we ran in on the Banks. Here we remained
on the lSth, and the ship's surgeon rendered medical assistance to
two sick French fishermen, one from the topsail schooner St. Marthe
and one from the bark Paquerette, both hailing from Fécamp, France.
I was told that a French hospital ship does not visit the fleet on the
Banks. The master of the St. Marthe reported that on the voyage
to the Banks a huge sea had boarded his vessel and swept off three
of his crew. Both vessels had a fairly good catch of cod.

On the 19th we started out in search of ice recently reported.
Numerous bergs and growlers were flighted. The most western berg
was found in latitude 42° 51' N., longitude 50° 24' W., the others
extending to the southward and eastward ås far as latitude 42° 15'
N., longitude 49° 22' W. The day was clear with a tendency to
mirage, and one berg was visible 20 miles. From this berg we ob-
tained an excellent echo from all sides within a distance of -l mile. That
evening reports came from the Frankfurt and Oolumbia of three bergs
in the vicinity of latitude 41 ° 44' N., longitude 4So 20' W. We im-
mediately got busy with the wireless and many steamers caught our
warning and kept wisely to the southward. The Vaterland, which
was making her maiden trip, was one of these.

We sighted the three bergs on the morning of the 20th at a distance
of lS miles and arrived there at 10.45 a. m. Two steamers were near
by, the France and the DeutSchland. Captain Poncelet, of the Fr:ance,
placed the most southern and western berg about latitude 41 ° 22' N.,
and longitude 4So 07' W. The largest of the three was measured by
sextant and found to be 170 feet high and 650 feet long. The air
temperature was 52° F. Near the berg and directly to windward
the surface temperature dropped from 52° F. to 48° F. The deep-sea
thermometer registered 52.So F. at 35 fathoms. The second berg
bore S. l E.. true, 6.6 miles from the first berg. This berg was about
the same length as the first berg, but not half as high. Broad, deep-
blue veins ran diagonåly through it. The third berg bore W. by S.
true, 4.7 miles from the second berg. I am giving these relative
positions because later we found they changed from day to day. The
thid berg was smaller than the others and had no particular char-
acteristics except it was rounded on top and had apparently capsized.
Our observations that day were very poor on account of a hazy hori-
zon and we fist assumed that these three bergs were the ones sighted
by the Frankfurt and Oolumbia in latitude 41 ° 44' N., and we searched
that afternoon to the southward and westward for the berg and two

" growlers reported by the Mauretania. .N ot fiding them we felt con-
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fident, from the latÍtude given by the France, that they were the
ones sighted by the Mauretania; anyway we were sure that they were
the most southern bergs. A thick fog shutting in the evening of the
20th, the Miami took position several miles to the southward and
westward of the bergs. Radiogram was received from Captain Com-
mandant Bertholf diecting me to investigate bergs and growlers
reported by the Mauretania. An acknowledgment was immediately
made stating that I was already on the spot. The Miami lay to in a
dense fog all that night. Owing to the gravity of the situation ice
warnings were sent out, not only at the regular time, but every two
hours during the night and continued for several days. Two large
steamers passed close to us. One was the mtonia and the other
probably the Philadelphia. We exchanged fog signals but could not
see each other. Right in the steamer tracks, with bergs on one side
whose drift was not known, our position was an uneasy one, so we
ran well to the northward and westward and lay to for the night.
That evening we received a message from the captain of La Touraine,
bound to the westward, that he had sighted two small bergs and
several growlers in latitude 41 ° 39' N., longitude 48° W. and there
was a dense fog. He took my advice, steered 10 miles east true,
and then SE. true, until he reached the forty-fist meridian. He
afterwards reported that he saw no ice.

On the 22d we stood to the eastward and that afternoon' again
sighted the three bergs and to the northward two more small bergs
and several growlers. These three large bergs had changed their rela-
tive positions and were on a straight line WNW. ¡ W.; No.1 berg
most easterly, No. 2 was 6 miles from the first, and No. 3 was 11
miles from the second.

On the 23d we obtained good observations, which put the môst
southern berg (No.1) in latitude 41° 18' N. , longitude 48° 03' W. We
remained in the vicinity of this berg four days, watching it changing
its formation from day to day and its drift to the northward and
eastward which on the 26th was found to be 17 miles per day. The
temperature of the sea water was 54° F. and the berg was evidently
in the strength of the Gulf Stream. The temperature of the air
averaged 60° F., and it was melting fast. Large chunks in the shape
of small growlers were constantly dropping off and drifting to leeward,
which was in the direction of northeast. It was estimated that it
was disintegrating 5 per cent daily. Both bergs were in a very un-
stable equilibrium and we saw them roll over time and time again so
as to be utterly unrecognizable. Photographs as a means of identi-
fication were of no value now.

On May 25 No.1 was in latitude 41 ° 37' N., longitude 47° 54' W.,
No.2 bore NNE. true 8 miles from the :fst, and the third berg was
almost out of sight to the northward.

On May 26 the position of the first and largest berg was latitude
41 ° 53' N., longitude 47° 30' W. The second berg had now become
the most southern, bearing W. l S., 7 miles from the first, and the
third berg was ahnost out of sight to the northward. For diversion
and in the nature of an experiment we :fed twelve 6-pounder shots at
the second berg, but they were just as effective as if we had stormed
the Rock of Gibraltar. At night we experimented with the searchlight,
but found it to be of little use. We could see farther at night with the
naked eye and marine glasses, distance about 2 miles.
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On the 27th we obtained good observations and at noon placed
the most southern berg (second berg) in latitude 42° 04' N., longitude
47° 27' W. It was drifting rapidly to the northward and eastward.
The first berg was 7 miles farther to the northward and the third
berg was out of sight. The drift of these bergs, although to the
northward and eastward, was very eccentric to one another. It looks
asif the Gulf Stream runs a little south of east as far as the forty-eighth
meridian and then inclines abruptly to northward and eastward.
Having satisfied ourselves that these bergs were above the forty-second
parallel and moving northeast, the Miami stood to the westward on
the forty-second parallel to ascertain, if possible, the southern limits of
the bergs reported to the westward in latitude 42° 14' N. on the 25th
by the steamers Ma,nx, West Point, Principello, and Sagamore, At the
same time all vessels were advised to keep as far south as latitude
41 ° N. as far east as the forty-seventh meridian until the southern
limits of those bergs could be accurately determined. The Olympic.
on May 25 had run west on parallel 41 from meridian 47 and reported
no ice. The Kaiserin Auguste Victoria, on the 27th, ran west on
parallel 41 ° 40' and saw no ice.

On our westward trip we drifted well to the southward for some
unaccountable reason. Perhaps we were influenced by the Labrador
Current. On the 30th we got in radio communication with the Sen-
eca and on the 31st, at 3 p. m., met in latitude 42° 07' N., longitude

52° 25' W. I turned the patrol over to Captain Johnston together
with ice charts and ice information and proceeded to Hålifax, arriving
5.10 a. m. this day, June 3.

The recent cruise was in marked contrast in point of weather with
what we experienced in ,April, the weather being generally good.
The barometer remained high. At one time it reached 30.70. At
no time was it below 30. I never realized until this cruise what
great chances the trans-Atlantic liers have taken heretofore, and
how valuable is the ice patrol when the bergs drift south into the recru-

lar lanes. We sighted a number of steamers near the berga during
the day.

MAy 31 TO JUNE 15-THIRD CRUISE) "SENECA."

The Seneca left Halifax on May 28, and arrived on ratrol grounds
May 31, relieving the Miami that day. On June 1 proceeded to
the southeast to look for a berg reported that mornig by the Im-
perator in latitude 40° 55' N., longitude 48° 20' W. On the morning
of June 2 the Zent reported a berg in latitude 40° 34' N., longitude
47° 34' W., and I headed for that position. On the way we passed
about 20 miles to the westward of a berg which, owing to miage,
appeared to be right on the horizon. After a thorough survey of the
locality where the Zeni reported ice we found none and I believe her
people must have seen the berg in a mirage and that it was the
same one we passed. It was plainly visible from where we were
searching. Running to it we found it in latitude 40° 54' N., longi-
tude 47° 38' W. Ths is the southernmost position ice has been
found this season. The berg was in the edge of warm water and was
drifting eastward at a rate of about a mie an hour. Just to the
eastward of this point the stream took a rank sheer to the north-
ward, runing 30 miles a day. We lost the berg in the fog and did
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not see it again. Sea water was 57° near the berg and 46° a couple
of mies to the north. The wind was light from the southward and
there was a dense fog over the cold water, whie perfectly clear over
warm water.

From June 3 to June 7 this foggy condition prevailed. Being un-
able to do anything in the way of locating bergs, I put in the time
determing the liits of cold and warm water and calculating the
strength of the currents. We found that the southern edge of cold
water crossed meridian 50 just north of parallel 42, 'running thence
nearly southeast until it crossed parallel 41, when it rapidly curved
eastward and northward, crossing parallel 41 again in longitude 47°
40', and parallel 42 in longitude 47° 50'. The temperature of sea
water in the stream was 63°, the warmest I have found this season.
My observation has been that high temperature in the Gulf means
strong currents, and it certainly was the case this time. During
these five days the warm water was workig northward rapidly, over-
spreading the cold water. At 50 fathoms, near the meeting of the
two currents, the water was stil cold. In my last report I stated
that when the colçl water invaded the Gulf Stream it pushed the
warm water bodily before it. Southerly wids havig cut off the'
supply of cold water, it was only natural that the warm water should
overspread and eve:rtually amalgamate the cold.

On the 8th four bergs were reported by different steamers near
latitude 42° 20', between longitudes 48° 34' and 49°. There being in-
dications of clearing weather I proceeded northward and in the after-
noon the fog cleared. At sunset we. made out the four bergs and
stopped for the night. On the morning of the 9th we visited all
four, finding them moving in a general northeast direction at a rate
of one-half mie an hour. Two of them had pinnacles high enough to
be affected by the wind and they moved to the south of east until the
wind shifted, when they fell in behind the others in a northeasterly
procession. They were all small and in advanced stages of disintegra-
tion. The sea water was around 46° and the bergs turned over two
or three times a day. One berg turned over whie we were withi 200
yards of it. The turn was very gradual and was not accompanied by
any splashig,. but the berg creaked and groaned and cracked like an
old wooden ship laboring in a heavy sea.

On the 9th we revisited all the bergs, after having made a thorough
examination of the territory to the southward, where the fog had
been thickest, and fiding no ice there. The four bergs had contin-
ued their easterly and northerly movement and were breaking up
rapidly. We located them again on the 10th, fiding the same gen-
eral movement continued. Being satisfied that they would be of no'
further menace to the steamer lanes, I steamed westward to see if I
could fid anything further. The Mackay Bennett reported several
bergs to the northward and also gave me valuable data on tempera-
tures of sea water and air. On the 11th we found a new berg, No.
25, in latitude 42° 28' N., longitude 49° 24' W. It was quite fan-
tastic in form, being eroded through in severalillaces. It was in
water of 47° and was moving almost due east, ha a mile an hour.

The next day we ran west as far as meridian 50, thence north to
the tail of the Bank, fiding no ice. The warm ,water was then'
within 30 mies of the Bank. On the Bank there was a dense fog
and we took the back track on the morning of the 13th, looking for
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The weather was foggy or hazy and, we failed to find theNo. 25.
berg.

The 14th was foggy in the morning, clearing toward night. We
made another unsuccessful search for No. 25 and then headed west-
ward to join the Miami. On the morning of the 15th we met the
Miami and Captain Quinan relieved me. I then proceeded to the
northeast along the eastern edge of Grand Bank to see if there was any
more ice coming south. Finding no ice and the current being found
running northeast, I stopped near the French fishing barkentine
Suifren, of Fécamp, which was anchored on the east edge-of the bank.
The master told me that the season had been a hard one, with much
rain, wind, and fog; that he had been anchored there since Apr. 24,
and had seen many icebergs go by to the southward, but that for
the past 10 days the current had been northeast and the ice had
gone back northward. The last bergs he had seen were going north-
east about half a mile an hour on the 13th of June. The sea water
there was 45°. Being satisfied that the season was about at an end,
barring a spell of northerly weather, I proceeded westward by way
of Whale Deep and Green Bank for scientific research, and arrived
at Halifax at 7 p. m., June 18.

The weather this cruise was mild, with southerly winds and much
fog over cold water. Several mild disturbances .passed, but the wind
always flew back to the south as soon as the center had gone by.
This southerly wind checked the Labrador and strengthened the
Gulf, so that normal conditions were being rapidly reestablished when
I left.

We saw very few birds of any kind, even in cold water. On the
10th a land bird, one of the flycatchers, flew on board almost entirely
exhausted. We were 330 miles from nearest land. We gave it food
and water, but it died that night. On the same day I saw 3, gannet.
r had never seen one of these birds so far from shore. I believe both
birds mentioned had become lost in foggy weather. We had a few
Wilson petrels with us all the time, saw a few pomarine jaegers, and
in water below 50° there were a few shearwaters and fuhnars. I saw
no gulls of any sort.

JUNE 15 TO JULY I-THIRD CRUISE, "MIAMI.'"

The Miami left Halifax 5.15 p. m., June 11, 1914, and at 8 a.m.,
June 15, relieved the Seneca of patrol duty in latitude 42° 25' N., lon-
gitude 50° 12' W., after which the Seneca stood to northward and
eastward along the Banks to make some seIentifc research and inci-
dentally to look for bergs before proceeding to Halifax, and the Miami
continued east on parallel 42° 26' N. .

That evening the Seneca wired that bhe had steamed to latitude 43°
35' N., longitude 49° 30' W., temperature of sea water 45° F. and
had not sighted ice; had boarded a fishing vessel and was informed
that two bergs had been sighted on the 13th drifting to the north-
east and that the current had been setting to the northward the past
10 days.

The Miami cruised as far east as 48° 10' W. on the 15th, and,
although we could see clearly for miles, no bergs were sighted. The
next day, cruised to the east as far as 47° 42' W., and then due north
to parallel 43. Al of this time we were evidently in the strength of
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the Gulf Stream, the temperature of the sea water reached as high as
62° F., and we experienced a moderate easterly set the :fst day and
a strong northerly set on the second. It was my intention to run
west on parallel 43, and later search between parallels 43 and 44,but
by the time we reached that latitude the southerly wind had freshened
and sea become very rough. The fog was so dense one could not see a
hundred feet ahead, and we therefore ran to the southward again
and cruised between longitudes 48° and 49° and north of latitude 42°;
but our position was uncertain, as the same weather conditions con-
tinued all next day.

On the morning_ of the 17th we exchanged fog signals with the
Niagara, bound east. She afterwards reported her noon position as
latitude 42° 56' N., longitude 46° 51' W., clear weather since 10
a. m., and no ice.

On the 18th, the weather clearing, we searched north of latitude
42°, between meridians 49 and 50, and in the evenig stopped on the
tail of the Banks and lay to for the night.

On the 19th and 20th, strong SW. wind, reaching at times the
force of a moderate gale, rough sea, and impenetrable fog. On the
20th, steamed 20 miles to the westward to clear a number of French
fishing vessels that were known to be anchored on the 30-fathom
bank.

In the meanwhile I had requested all ships to report to me their
routes and whether or not they had sighted ice, and if ice had been
seen, to give full particulars. Numerous trans-Atlantic steamers did
this, reporting no ice.

On the 20th, from this information, and from the fact that fresh
southerly winds had been blowing for three weeks, I was certain that
the trans-Atlantic lanes were clear of ice and that all bergs were now
in high latitudes and there was no probability of their coming south
again this season, on account of the prevailing winds, weakness of
the Labrador Current and corresponding strength of the Gulf Stream,
which had shifted to the northward; so I wired the department the
facts and recommended that the patrol be discontinued.
On the morning of the 22d I read in the press news from New

York: "The British steamer IsZe of Mull arrived to-day from Lisbon
and reports on June 16, while crossing in latitude 40° 40' N. (no
longitude giyen) in dense fog, steaming slowly, sounding whistle at
frequent intervals suddenly startled by quick return sound. Steamer
stopped, whistle sounded again and again with the same return of
sound. Steamer then steered away from course until return sound
no longer heard. Captain believed that they had narrow escape
from collsion with iceberg." I knew that there were no icebergs
in that latitude and the captain must have heard the reverberation
of his own whistle. ~ have. had. a similar experience, have experi-
mented a number of times siice II fog, when I knew there were nò
bergs within 50 mies of the ship and occasionally got reverberations
resembling echoes soironounced as to be startling. I fid that this
effect can be obtaine oruy when it is calm or wind very light.

June 23 received message from the department to continue patrol
until the end of the month and if conditions then remained the same
to return to Halifax for orders.

On the evening of the 25th received telegram from the depart-
ment that the S. S. Zijldij7c reported June 10 berg 50 feet high and 140
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feet long, latitude 41 ° 25/ N., longitude 48° W.; another 250 feet high
and 1,500 feet long, latitude 41 ° 55/ N., longitude 48° 52/ W., and
directing me to search the area between parallels 42 and 46 and
meridians 45 and 47. The information given by the ZijZdijk was
manifestly in error. No berg of such dimension has been seen this
season, and there is every reason to believe that the two were the ones
the Seneca had in sight on the 10th, north 42° 22/. The ZijZdijk had
evidently experienced a strong northerly set and was out of her
reckoning. Since the 17th the Niagara, Bergensfjord, La Savoie, and
Narragansett have traversed the parallelogram in which the depart-
ment feared there might be ice and reported all clear with no ice.

On the 28th, the San ~JJeZito reported having passed on the 25th a
water-logged derelict lyig broadside, with lowermast attached, in
latitude 47° 28/ N., longitude 32° 27/ W. This information was sent
out broadcast immediately, and again at midnight, and for severål
days afterwards.

We left the patrol grounds on the evenig of the 1st and arrived
in Halifax 3 p. m. July 4.

The month of June was very disappointing with respect to weather,
and was not favorable for cruising on account of the dense fog. Dur-
ing our cruise of 23 days we had 5 days of clear weather, 14 days of
dense fog, and 4 days of mist and light fog. But it was comforting
to know that the strong southerly winds sweeping from over the
warm waters of the Gul Stream and producing this fog were also
driving the icebergs to the northward out of the lanes of the great
ocean liners.



SPECIAL CRUISR--ICE OBSERVATION.

INSTRUCTIONS.

TREASURY DEPARTMENT,
OFFICE OF THE SECRETARY,

Washington, June 23, 1914.
COMMANDING OFFICER REVENUE CUTTER "SENECA,"

Halifax, N. S.
SIR: 1. Being in all respects ready for sea, proceed with your com-

mand on July 5 for a cruise in the waters adjacent to Labrador and
Greeiiand for the purpose of observing conditions governing the ori-
gin of the ice which annuMly appears on the Banks of Newfoundland
and investigating the agencies by which it is transported from the
north.

2. You wil proceed from Halifax to the port of St. Johns, where
you wil COM the vessel to her capacity. From St. Johns it is desired,
that you proceed in a general direction 40° true a suffcient distance
to carry you across the easterll limit of the Labrador current; then
pursue a general direction toward Indian Harbor, Labrador; from
Indian Harbor take direction toward Cape Farewell, and from that
point proceed in the direction of Cape Chudleigh, the southern entrance
of Hudson Bay. When in the vicinity of Cape Farewell it is desired
that you obtain a series of observations across the axis of the East
Greeiiand current.

3. You should extend your cruise as long as possible in order to
cover the greatest amount of ground, leaving suffcient coal to enable
you to return to St. Johns~

4. It is also desired to obtain a line of observations extending in' a

southeastern direction across the Grand Banks and another line from
St. Johns across the Grand Banks in the direction of Flemish Gap,
after which you wil return to Halifax, where further orders wil

await you.

5. It is also desired to continue the meteorologicM observations as
in the past.

6. You wil afford the scientific party on board every facility for
the collection of the data required.

7. At the conclusion of the cruise you wil submit a detailed report
of your operations covering particularly the physical conditions

observed in connection with the origin of the ice.
31
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8. You will instruct the members of the scientific party on board
to submit their offcial reports to the,heads of their bureaus through
the captain commandant.

9. Al offcial 'reports in connection with the ice observations an,d

the ice patrol should be submitted in triplicate.
10. You wil advise the department by wire of the date of your

arrival at and departure from Halifax and St. Johns and wil advise
the department by radio as often as possible, giving the position of
the vesseL.

Respectfuly,
BYRON R. NEWTON,

Assistant Secretary.



SPECIAL CRUISE-ICE OBSERVATION.
REPORT.

JULY 9 TO JULY 28-IcE OBSERVATION BY THE" SENECA," CAPTAIN
C. E. JOHNSTON.

The SEneca sailed from Halifax on July 5 and arrived at St. Johns
on the 7th. On the 8th I had bunkers and tanks filled to capacity,
and on the morning of the 9th sailed from St. Johns, steering N. 40°
E. true. The weather was fie and clear, light westerly wids
and mild. The temperature of the sea water at surface was 49°,
gradually falling to 41°. Fifteen fathoms down the water was near
the frBezing point and the depth of the warm layers became less as
we went northward. By night it was only about 5 fathoms deep.
No ice wäs seen until the early morning of the 10th, when 'we found
in the vicinity of latitude 49° N., longitude 51 ° W., a group of bergs,

12 in number, within a radius of 10 miles. From that time we were
constantly within sight of bergs. The temperature of the water here
dropped to 38° and remained near that point until noon of the 10th,
when it rose abruptly to 41 0. No bergs were in sight to the eastward
of this point and a dense pall of fog to the northeast indicated the
presence of warm water, the wid now being fresh from the NW. and
the weather raw and cold. Being satisfied that we were at the east
edge of the Labrador Current, I hauled to the northward and west-
ward. A northwest gale blew that afternoon and was followed by
rain and fog. On the morning of the 11th we ran into loose field ice
and for several hours were dodging large growlers in the fog. I then
hauled westward and in about two hours cleared the field, when we
continued to the northwest. The position where we :fst encoun-
tered ice was 300 miles southeast of Hamilton Inlet, Labrador. The
sea water was 41 ° right up to the edge of the ice field and then fell
quite rapidly to 35°. During the rest of the 11th and all of the 12th
we continued to the northwest, dodging ice in the fog and stopping
when it was too dark or thick to see ice. By dark on the 12th the
ice was getting very heavy and I began to despair of being able to
work through it. I learned by radio that the ice conditions on the
Labrador coast were the worst for years and that the steamer Inver-
more had been totally wrecked near Indian Harbor, Labrador, and
the Kyle had been unable to make her northern trip. Both of these
vessels were specialy constructed to withstand heavy ice.

The morning of the 13th broke clear and we were completely sur-
rounded by ice as far as we could see in every direction. Eighteen
bergs were in plain sight and others could be seen in all directions
through the binoculars. The wind was now light from the south-
ward and the sea water was 33°. Believing that the warm water'of
the Gulf Stream was not far to the northeast, I stoocl in that direc-
tion for 10 miles, lookig for open water. The ice became worse all84969°-15-3 ' 33
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the time, however, and fially I could see no opening ahead betweeiiC
the great pans of ice. I then decided to abandon the attempt to get
through and turned back, notifying the department by radio of my
decision. If it had been simply a case of reaching Greenland I could
have gone around the ice to the southeast and then northward; but
one of the main objects of the cruise wasto take observations across
the Labrador Current and I was satisfied that this was not feasible.
The farthest point north that we reached was latitude 52° 45', longi-
tude 53° 15'. About 6 p. m., 13th, we cleared the last of the field
ice in latitude 51 ° 45' N., longitude 53° 30' W. Most of the day was
foggy and we had some close work avoiding growlers. We struck
only one and that lightly and head-on, so that no damage was done.
During this day I saw the largest berg I have seen yet. It was about

650 feet long, 600 feet wide, and 50 feet out of the water; just one
great block of ice, weighing about five milion tons. During rifts in
the fog we could see bergs scattered about, averaging one in every
five miles. Sea water rose to 35° when .we 'cleared the ice fields.

On the 14th we continued south, the bergs becoming less numerous
and the sea water gradually rising to 41°. South of latitude 500
there was a berg about every 10 miles on the average. From the
number of bergs we actually saw I calculate that there are 2,000 bergs
between Hamilton Inlet and the Grand Bank. The last berg we saw
was about 20 miles north of St. Johns. On the afternoon of the 15th
I ran into St. Johns for mail and despatches, and sailed on the morn-
ing of the 16th for Grand Bank.

From the night of the 16th to noon of the 22d we were taking ob-
servations for current and temperatures on the Grand Bank, anchor-
ing every night and running days. While at anchor we used the
current meters for subsurface currents and a chip log for surface cur-
rents. Temperatures were taken hourly, also soundings. The tem-
peratures gradually increased from 47° at the north end of the bank
to 62° near the south end. Running thence toward latitude 45°,
longitude 49°, it gradually fell to 50°. During the night of July 21-22
the weather was fairly smooth and we took observations with the
deep-sea lead for rise and fall of tide. Owing to the swinging of the
ship and some unevenness of the bottom, the observations were not
entirely satisfactory, but the results were suffcient to give a fair
idea of the tides.

As a result of all the current observatIons I conclude that the cur-
rents on Grand Banks are tidal, largely influenced by the wind. The
tide begins to flood from, the southward and ends from the northwest;
it begins to ebb from the northward and ends from the southeast,
going around in ahnost a complete circle. The time of high and low
water corresponds closely to the tide tables for St. Johis, but the
rise and fall are greater, being about 6 feet at ful and change.
Soundings agreed closely with the chart, except in the vicinity of
latitude 45° N., longitude 49° W., where there is considerable dis-crepancy. .

Leaving Grand Bank on the 22d, I proceeded due east to locate
the Gulf Stream. On the east edge of the Bank the sea water feU to
45°, then gradually rose to 50°. Near longitude 47°, latitude 45°, it
rose quickly to 58°, but a few miles farther east it fell again to 50°,
:From longitude 46°, latitude 45°, to FlemIsh Cap the water rose from
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50° to 52°, remaining at 52° as far north as latitude 47°, longitude 45°.
/Proceeding thence toward St. Johns, N. F., the water fell quite rap-
idly to 44° at latitude 47°, longitude 47°, then rose to 50° within the
next 30 miles, then dropped to 47° and hung between 46° and 47° as
far west as latitude 47°, longitude 50°, where it rose to 49°, at which
point it remained all the way to St. Johns.

The current off the Bank ran northward about a quarter of a mile
-an hour during light southerly winds and half a mile an hour in mod-
erate southerly winds. Near the northea,st edge of the Bank we
were set northward about three-quarters of a mile an hour during a
fresh south breeze. The winds were southerly ahnost without change.
The weather was mild but foggy. We had only one day without fog
during the whole trip. One of the French fishermen on the Banks
told me that there had been scarcely a clear day since he came there
in April.

Only four bergs were seen or reported on this last cruise. The line
of southern limit was from the northeast side of Flemish Cap to Cape
St. Francis, N. F. Many bergs are being seen daily north of that
line.

The results of these two cruises con:fm what I have previously
stated: That during June the Labrador C)lrrent dwindles to nothing
and the northern branch of the Gulf Stream spreads out fan-shaped,
losing depth and temperature and becoming a surface drift, which
gradually carries the ice northward of the Straits of Belle Isle; there
part of the ice melts and the rest lies there until the next spring,
when it comes south again as the Labrador Current gains strength.

On the deeper parts of Grand Bank we caught numerous cod, and
on the 30-fathom bank we hooked a good supply of haddock. In
both cases we used jigs-that is, imitationlead fishes with two hooks
at one end. Jigging is one of the chief methods used in catching fish
along the coasts of Newfoundland and Labrador, but is never prác-
ticedby the Frenchmen on Grand Bank.

Birds were very scarce everywhere. A few petrels and fulmars
were seen on the Banks and a few murres and shearwaters near the
field ice. Occasionally we ran across a school of porpoises, and near

the ice field I saw several very large spotted porpoises (possibly
grampuses)-the only ones of this variety I have ever seen. Whales
were unusually scarce.

Throughout the èruise, and, indeed, during the whole season,
many stations have been taken for temperatures, salinity, and plank-
ton, and I believe when our samples shall have been analyzed and our
plankton classified it wil be found that we have contributed gener-
ously to the scientific side of oceanography.



SUMMARY OF OBSERVATIONS AND OPERATIONS,
ICE PATROL, SEASON OF 1914.

REPORT OF CAPTAIN J. H. QUINAN, COMMANDING THE "MIAMI,"
AND SENIOR OFFICER OF PATROL.

I transmit under separate cover track and ice charts for the months
of April, May, and June. The ice charts include only ice sighted by
and reported to the patrol vessels. Many bergs were reported to
the Hydrographic Offce by passing steamers which were not reported
to us, the omission on the part of the shipmasters being probably
due to a misunderstanding of the international agreement rather
than to intentional neglect. Bergs shown on the chart are necessarily

multiplied, as many are one and the same berg reported by various
steamers at diferent times.

On another chart I have endel;vored to indicate the composite or
general drift of the bergs through the patrol season. In doing so,
scattering bergs and those in high latitudes have not been considered.
While such a chart is naturally imperfect, it is suffciently accurate
for the reader to get at a glance some idea of the paths of the bergs

and the general trend of the Labrador and Gulf Stream currents.
The season of 1914 differs from the season of 1913 in three respects,

a stormy April, more ice, and the bergs came farther south. Last
year the most southern berg reported was in latitude 43° 02/, this
year latitude 40° 54/. The ice charts wil show that up to April 24
almost all the bergs and field ice were east of the Banks, just above
parallel 45. Northerly winds, at times with the force of a fresh
gale, prevailed from April 25 to April 28, both inclusive. This is
what" turned the trick." The Labrador Current, which up to this
time had remained sluggish, was set in motion and the ice shot to
the southward. On April 30 some bergs were reported as far south
as latitude 42° 25/.

On April 29 the wind came out strong from the northvvest and
continued for three days. Under the combined influence of this
wind and the Gulf Stream the bergs began their march to the east-
ward, or, rather, to the southward and eastward, and in a short
time they were strung all along east of the fifty-first meridian above the
forty-second paralleL. There was little wind during the month of May,
but the April gales had given the Labrador Current such an impetus
that it pushed the Gulf Stream bodily to the southward and the
bergs took a southeast direction as far as longitude 47° 38/. On
June 1 the most southern berg was in'latitude 40° 54/, longitude
47° 38/. Had northerly winds continued, there is no telling how far
south this berg would have traveled, but fortunately the southerly
wind asserted itself, the Gulf Stream shifted to the northward and
the bergs started north with almost as great a velocity as when they
came south. Even the Labrador Current was forced to reverse
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itself, and the French fishermen on the Banks in June observed
bergs moving rapidly to the northward and eastward. By the 20th
of June the trans-Atlantic lanes were clear.

I can only conclude from this that the winds have a marked effect
on icebergs, directly and indirectly; indirectly, by influencing the
current, and directly, but in a less degree, on the bergs themselves.
Many authorities have asserted that it is only field ice that is blown
about, and the wind has no effect on icebergs except as it influences
the current. It is true that the current is the controllng factor,
but it is not true that the wind has no direct effect. Although the
mass of an iceberg under water is about eight times that out of water,
it does not necessarily follow that the depth is eight times the height.

Al bergs are irregular in shape and many of them have high sides
and pinnacles but a flat base. Such bergs are greatly exposed
to the wind and influenced thereby. Often an iceberg is seen drifting
directly to windward. This is because the current is stronger than
the wind. The direction of drift of a berg is sometimes the resultant
of wind and current, which proves my statement. I hold that
if a berg be in slack water strong northerly winds wi drive it south
and southerly winds north. The wind, surface current, and swash
of the sea all have their effect. A small berg wil go to leeward
faster than a large berg and a high berg faster than a low one of
equal size..

As to my other observations, I can heartily indorse everything that
my predecessor, Captain Gamble, and Captain Johnston have said.
Captain Johnston, in his report for 1913, has gone into the subject
so exhaustively there is little left for me to say: However, the most
important points, facts most useful to the mariner, have been covered
in the reports of the three cruises. But to summarize: Echoes-that is,
air echoes"-are erratic and not to be relied upon; there is no appreciable
change of temperature, air or water, when approaching a berg. If
a fresh wind be blowing and you get within a hundred yards or so
to leeward, one experiences a sensation of cold, but the thermometer
may not register any drop. And when a ship unwittingly gets
that close to a berg, she would be in serious danger. Birds do not
indicate presence of ice. They are more numerous around vessels
where they can fid something to eat. There is no iceblink over a
berg as some have asserted, but we noticed the blink over field ice.
The mariner must depend on his eyesight alone; he should navigate
cautiously in a fog or at night, and keep to the southward when
passing the ice zone.

It seems to me that trans-Atlantic steamers plying from Boston,
New York, and other southern ports would find it to their advantage
to keep to the southern lanes, for what they lose in distance they gaii
in better and clearer weather, greater speed, and safety. Many of the
Canadian steamers take the rrorthern route on account of the shorter
distance. These men expect ice and are prepared for it.

The only accident that I have heard of this year was in the month
of May when the S. S. Royal Edward struck a berg in a dense fog
about 100 miles east of Cape Race, damaging her bow. It is said

the captain, seein~ a collsion unavoidable, in order to save his ship,
had the nerve and good sense to strike the berg bow on, an example
that might well be followed by others in a like predicament.



REPORT OF CAPTAIN C. E. JOHNSTON, COMMANDING THE "SENECA."

Dejìnitions.-Before proceeding with a discussion of the ice gues-
tion, I shall give a few definitions of terms I shall lise. Slob ice is

loose, broken ice that collects in bays and along the exposed edges of
floes; it is usually more or less discolored and contains some miscel-
laneous flotsam. Sheet ice is á large piece of floe or bay ice that drifts
to sea unbroken. A floe is a collection of sheets of ice, more or less
connected by freezing. A shore floe or ice foot is a floe frozen fast to
the shore. Brash ice is a collection of smaU pieces of ice not frozen
together; I have seen this word written trash and thrash. A field of
brash ice is called sludge. A pan is a large sheet of ice thicker at the
edges than in the middle. Rafting is the piling-up of sheet on sheet
of ice by the action of wind and sea. A field is a large collection of
any kind of ice, particularly of pans, adrift at sea. A pack is a large
collection of heavy ice closely packed together and impossible of
iiavigation. A glacier is a stream of solid ice flowing down a declivity.,

Oalving is the breaking off of an iceberg from its mother glacier or of
a growler from a berg. An iceberg is a large piece of glacial ice. A
growler is a small piece of ice, but large enough to be dangerous to
navigation. A floebe'rg is a large mass of sea ice built up by rafting
and freezing. .

I shall now attempt a brief outline of the five currents that wil be
mentioned in this report. The Gûlf Stream is alarge stream of warm
water flowing from the Gulf of Mexico in a general northeasterly
direction, crossing the Atlantic and making the British Isles, N or-

way, Iceland, and the west coast of Greenland inhabitable. From
Florida to the tail of Grand Bank this stream is unbroken, but after
passing the Bank it breaks up into five separate streams, like the
thumb and figers of a hand. The northernmost, or thumb, branch
turns sharply to the northward about one degree east of the Bank,
flows 2ast the east side of Flemish Cap, then turns north again,
spreads out somewhat and washes the west coast of Greenland as far
north as Cape York. In my previous reports I have called this the
northern branch of the Gulf Stream, but I shall now call it the West
Greenland stream. The second, or index, branch of the Gulf Stream
branches off the main stream about a degree farther east than the
first and gradually bends to the northward, washing the shores of
Iceland. The other branches will not be mentioned herein. The
three cold streams to be mentioned are the St. Lawrence current, the
Labrador current, and the East Greenland current. The St. Law-:
rence curr.ent comes out of the Gulf of St. Lawrence, flows southerly
and westerly until it meets the Gulf Stream, which it parallels, but
in an opposite direction. The Labrador current comes down the
coast of Labrador from Baffns Bay and Davis Strait, flows in a gen-
eral southeast direction between Flemish Cap and the Grand Bank
thence southwestward along the-east side of the Bank until it encoun-
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ters the Gulf Stream, which is strong enough to deflect it back to
the northeast, parallel to the West Greenland stream. A minor
branch of this current enters the Gulf of St. Lawrence through the
Strait of Bells Isle, eddies about in the Gulf and comes out south of
Belle Isle. The East Greenland current comes down southwestward
along the east coast of Greenland and continues in that direction until
it encounters the West Greenland stream, when it deflects southward
and parallels that stream in an opposite direction down to about par-
allel43. Here it strikes the main Gulf Stream and is deflected b'ack-
ward parallel to itself in the same manner as just described in the
case of the Labrador current. Its northerly course lies immedi-
ately west of the Iceland branch of the Gulf Stream, or Iceland
Stream, as I shall call it henceforth. On its return trip the East
Greenland current crosses meridian 40 somewhere near parallel 48.

The next item of importance is the weather. The movement of
ice southward in the Labrador and East Greenland currents' is
largely due to the influence of winds in the far north. At St. Johns,
NeWfoundland, the iiiabitants begin to take account of the winds
in November-some even earlier-in order to predict what wi be
the next ice season. High north winds start the Labrador and East
Greenland currents to running, while southerly winds retard them.
The winter gales that sweep across the United States in winter come
from three directions: :fst, across the Canadian border, Great Lakes,
and New England; second, from southern California, by way of
Oklahoma, Ohio Valley, New York City, and Nantucket, and third,
from the Gulf States along the Atlantic seaboard to Hatteras, thence
northeast along the north edge of the Gulf Stream. These are all
cyclonic storms, and wil give southwest gales followed by north-
west gales if the cepters pass to the northward of a given locality,
or northeast gales backing into the northwest if the centers pass to
the southward. In January and February practically all of these
storms pass just south of the tail of the Bank; in March they cross
the Bank in about latitude 44; in April they pass near Cape Race,
Newfoundland; in May and June they go down the St. Lawrence
Valley, and after July they are mostly north of Belle Isle and much
less frequent than in winter and sJ?ring. Now, every storm center
that passes south of Cape Race brings a northeaster followed by a
northwester along the coasts of Labrador and Greenland, and as
there is in February and March a storm on the average of one every
fQur days, it wil be readily seen that the cold streams must receive
an enormous southerly impetus. The amount of northerly winds
in late winter and early spring governs the strength of these cold
currents and the quan~it.y, of ice they ca;rry;. and the strength of the
currents governs the 'thstance they wil invade the Gulf Stream
before being deflected back northward. Wherever the cold and
warm streams come together there are heavy rips, and during stormy
weather the seas are at times terrible. It is because of this that the
region between meridians 40 and 50 West and parallels 40 and 50
North has come to be known to English-speaking mariners as the
Roaring Forties and to Frenchmen as Ie Trou du Diable.

On the average, the :fst slob ice may be looked for off St. Johns
in January, coming down in a narrow stream and reaching the tail
of the Bank sometime late in February. Northwest winds drive
it into warm water and it quickly melts. Heavy fields of sheet ice
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come next, appearing off St. Johns in early March and reaching the
Banks 10 days to two weeks later. Frequently they never reach
the tail of the Bank, but are caught in an eddy near the Virgin
Rocks and are held there until their fial melting. It is on these
large pans of ice that the Greenland seals come down, to be kiled
by the thousand off the coast of Newfoundland for their pelts and
blubber. With the ice pans are usually found the :fst of the large
bergs, and from that time until June 15 they may be expected to
threaten the trans-Atlantic steamship lanes-

Concurrently with the southern movement of ice in the Labrador
current there is a similar movement of ice in the East Greenland
current. In the early season, bergs are :fst reported near Flemish
Cap or else well to the eastward of that :¡oint. Labrador water and
East Greenland water are separated by the West Greenland stream,
in which bergs are practically never found, except the very edges of
it. As a rule, aU bergs seen east of longitude 44° are from eastern
Greenland and all seen from Flemish Cap westward are from Baffns
Bay and Davis Straits. They are essentially the same kind. of ice,
but come from different sources and in different streams. The freak
bergs seen off Ireland and the Azores are, I believe, from the East
Greenland current. Occasionally we see a berg with one or more
high pinnacles that catch the wind and act as sails, carrying the low
bulk of ice along to leeward at a speed of a knot an hour or even
more. These II sailers" are capable of crossing the Gulf water, and
all bergs I have heard of in fre'ak places have been described as
having high pinnacles.

In the Labrador current there are at least three marked eddies;
one near Flemish Cap, one near Virgin Rocks, and one near the tail
of the Bank. Comparatively few bergs get past the :fst eddy,
many more are grounded on the northeast side of Grand Bank by
being caught in the second eddy, and probably in an average year
not over 100 bergs ever reach the lower eddy. In a previous report I
have stated that in July, 1914, I calculated from the number of bergs
I actuålly saw off the coast of Newfoundland and Labrador that there
were 2,000 bergs in the Labrador current south of Indian Harbor,
Labrador. This is no exaggeration. If it were not for the two
northern eddies navigation in late spring would be impossible around
the tail of the Bank.

In Mayor June the winds on the Banks become southerly and the
cold currents become weak. The Gulf Stream at the same time
becomes stronger and warm water overspreads the cold, gradually
forcing the bergs northward and melting such as it comes in con-
tact with. By June 15 we may look for navigation to be clear of

bergs south of latitude 43°, and by July 15 all should be clear south
of Flemish Cap. Freak bergs are at times reported near the steam-
ship lanes, weU to the eastward, in late season, but they wil not last

iong, being quickly caught in the Iceland stream and carried back
northward.

Occasionally ice wil be reported to the southward and eastward of
Georges Bank. This, I feel sure, comes out of the Gulf of St. Law-
rence. As a rule, St. Lawrence ice melts alonO' the coast of Nova
Scotia or passes out to the eastward from Cape Ray to Virgin Rocks,
where it joins the ice ålready caught in the eddy there, and aU melt
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together. Rarely are bergs seen west of Cape Race, but in times of
exceptionål northeasterly winds they have been seen as far west as
St. Pierre. Small bergs sometimes get into the Gul of St. Lawrence
through the Straits of Belle Isle, but large ones can hardly get past
Point Amour. The movement of ice in the Gul of St. Lawrence is
governed almost entirely by winds. Westerly winds bank it up
against the Newfoundland shore and easterly winds drive it across
to the Nova Scotia and New Brunswick side. As a rule, most of the
ice east of St. Paul Island works out to the southeast in spring, while
that west of St. Paul drifts out around Scatari, thence southward
across Banquereau Bank toward Sable Island and southwest along
the Nova Scotia coast as far as Hålifax. One small berg was reported
in April, 1914, off Egg Island, a few miles northeast of Halifax. In
an average season the St. Lawrence is open to navigation about
April 20.

In my report last yea: I covered the physical aspects of ice lretty
thoroughly and I have little to add now. On the other hand, have
a few points to recede from. Speaking of currents I stated that the
Labrador stream seemed to divide at the northeast end of Grand
Bank, one part of it flowing to the westward between the Bank and
Newfoundland. I am now satisfied that this statement is erroneous
and that the current between Newfoundland and the Bankis easterly
under ordinary conditions. There is plenty of authority, however,
for the statement that a minor inshore current does normally run to
the westward ålong the south shore of Newfoundland, rounding Cape
Ray and continuing northeast along the west shore of the island. I
am also satisfied that, as a stream, Labrador water never gets west
of Grand Bank and, consequently, the name of Labrador current, as
applied to the cold water ålong the east coast of the United States, is ,
a misnomer. The water between the coast and the Gu1.f Stream is a
coast tidal reservoir, influenced more by local winds than anything
else. The Gul Stream acts as a flexible dam, holdinO' this coast water
pent up. Surplus water in the coastål rèservoir is relieved by passing
out under the Gulf Stream, not as a fixed current, but as a genèral
in draught toward the Equator.

Another point to recede from: I stated, upon the authority of a
Government publication, that the East Greenland current dived under
the Gulf Stream and emerged in Sargasso Sea. I now state on my
own authority that it does no such thig, but eddies back northward,
as described in a previous paragraph of this report. I do not believe
that any ocean stream crosses another ocean stream by diving
under it.

In my last year's report I said that cold water means nothing, so
far as icebergs are concerned. I wil modify that statement by saying
that coid water does not necessarily indicate ice, but that ice is likely
to be found in cold water and not in warm water. Consequently,
when encountering water below 40° in spring and below 50° in early
summer, it is well to be on guard for ice. In foggy weather I woUld
advise vessels to keep in water above 50° while crossing the ice zone,
thereby avoiding both ice and fog. ,

The key note of the ice situation wi be found in the vicinity of the
tail of the Bank. Under normal conditions the warm water of the
Gulf Stream wi be found near latitude 48° in longitude 49°. If it is
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far to the south of there the Labrador is strong l1nd ice may be
expected not far away in ice season. The stronger the Labrador cur-
rent, the more deeply it invades the Gul Stream, but it always eddys
back to the north and never crosses the Gulf Stream entirely. In
scouting ice in the early ice season, I would recommend the ice scout
to approach the tail of the Bank from the southward, so as to know
where there is clear water to run for when the inevitable northeaster
comes on. Generally speaking, it is safe to approach the ice fields
from the westward, and ice is seldom found on the western half of
Grand Bank.

In several cruise reports I have mentioned that in runing westward
from the West Greenland stream, we emerged from water of some 50°
directly into water of 32°. This phenomenon is perfectly clear and
logical in view of the eddying of the Labrador. The coldest part of
the Labrador as it runs southwest along the east edge of the Bank is
the very western edge of the current; consequently, as it eddys around
to the east and north that coldest water becomes the eastern edge of
the return stream, and lies right next to the warm water of the Gulf.
Nothig could be simpler when one knows the reason.

Now, a word as to animal life in the vicinity of ice: Birds and seals
do not remain near the ice for the love of ice, but because their food
supply is to be found there. To them the ice is an incident. The warm
water of the Gulf contains very few fishes or crustaceans, while the
cold waters teem with all sorts of marine life. Diatoms, one of the
lowest orders of life, abound in Arctic water; copepods in great num-
bers are there eating the diatoms, and crustaceans and fishes flock
there to eat the copepods. Naturally the birds and seals are to be
found there, eating the fishes and crustaceans. In the early season
I have found great flocks of birds in the cold water, far from any ice.
If ice is handy, they will roost on it rather than to dodge combing
seas. Seåls haul out on the ice to rest and most of the pup seals are

whelped on the ice. Few seåls are seen south of latitude 46°. Most
of the sealing is done off Cape Bonavista, Newfoundland.

I submit herevvith an ice and current chart which win indicate
more clearly than I can tell in words what takes place in the vicinity
of Grand Bank during the ice sea,on.



'PRELIMINARY REPORT ON OCEANOGRAPHIC OBSERVATIONS
CONDUCTED ON THE U. S. REVENUE CUTTER "SENECA"
IN 1914.

While the Seneca was engaged in ice-patrol duty on, and in the
vicinity of, the Great Bank during the spring and summer of 1914, a
series of oceanographic observations was conducted in cooperation
with the United States Bureau of Fisheries. This work included
the determinatio~i of the temperature, salinity, and density of the
water at various depths, observations of the direction and velocity
of ocean currents, both at and beneath the surface, and the collection
of plankton by means of townets. A small beam trawl was also
used for the collection of bottom forms.

The observations at stations 1 to 29, inclusive, were conducted by
Dr. Bradley M. Patten, and those at stations 30 to 77, inclusive, by
Mr. Harold W. Nightingale, both of the Bureau of Fisheries.

The positions of the 77 stations' occupied during the work are
shown on the ice and current chart of the Seneca report.

INSTRUMENTS AND METHODS.

Seriåltemperatures and water samples were taken at each station
by the use of Eckinan reversing water bottles with reversing ther-
mometers attached. These were secured at'intervals to a wire
cable and tripped by messengers. As a rule, the results were satis-
factory, but at times the Eckman bottles failed, to operate whèn
used in a high sea. The water samples obtained were preserved in
citrate of magnesia bottles, and determinations of salinity were sub-
sequently Ínade by titration at the Bureau of Fisheries. The titra-
tions of samples and determinations of salinity and density were made
by Mr. Harold W. Nightingale.

Current observations were made by observed drift, and by means
of Eckman current meters operated from the vessel while at anchor.

Collections of plankton were made at each station by the use of
townets of various types, sizes, and mesh. Small nets of No. 20
bolting silk were employed to take the microplanktonic forms, and
larger nets, 1 meter in diameter and of coarser mesh, were used for
macroplankton. A shearboard, or Helgoland net, was used for the
deeper towing with satisfactory results. A small beam trawl, 3-foot
beam, was used for the collection of bottom fauna.

The results of the plankton investigations are withheld, for publi-
cation together with the results of subsequent investigations in the
same field; several groups of organisms wil then be reported on by
experts in each group. The hydrographic data ålso wil be discussed
in a special report, but the results of the observations are presented
in the following table for the information of those to whom they may
be of interest:
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Stations taken by the U. S. Revenue Cutter

Position, Bottom. Water, physical data,

Sta- Time of Depth
tion Date. day. in fath- Tem-
No. oms. Charac- Salin- Den-Lat, N, Long. W, ter. Sample, Depth. pera- ity. sity.ture.- -------

From Halifax, Nova Scotia, to Grand Banks.

1914, i 0 , 0 , o C,

1 Apr. 4 7p.m'hU 43 25 50 58 49 ........ -......- 0 0.7 32,94 26,42
15 0.4 32.94 26.44
30 0.5 32,94 26.44
46 0.3 32.94 26.47

2 Apr. 5 lOa. m,.., 43 15 50 18 32l -----_.. -....... 0 -0.5 33.04 26.55
10 -0.2 32.97 26.50
20 0.5 33.03 26.52
30 0.5 ---..... .--_.-.-

3 Apr, 5 6,30p. m., 42 54 49 30 700 -----..- _.._-_.. 0 - 1. 15 33.24 26.75
35 5.5 34.22 27.01
70 8.1 ......_- .-._--.-

100 0.4 34.83 27.96

4 Apr. 6 6,30 a, m" 42 53 49 19 1,100 -_.....- ____A"~. 0 -0.95 33.19 26.71
50 -1.2 33.26 26,77

100 0,0 34.60 27.80
150 6.6 34.65 27.23

5 , ..do.... 4 p. m..,.. 43 30 49 21 250 -----_.- _.._--_. 0 -0.8 33,04 26.58
80 -1.5 33,12 26,66

160 -0,3 34.05 27.37
250 0,8 --..._-- ------..

6 Apr. 8 7 p. mm.. 43 41 48 32 1,400 ---_...- -,---,_. 0 0.8 34.02 27.30
100 1. 4 35.16 28. 16
200 3.75 34.74 27.62
200 3.5 34.87 27.75

7 Apr. 9 ...do....... 44 25 48 15 1,800 ,----_..- ........ 0 1.6 33.78 27.05
75 2,2 34.33 27.44

150 3.65 34.72 ?:.61
225 4.15 34.90 27.71
300 3.7 34,90 27.76

8 Apr. 10 10,30 a, m, 44 28 48 55 350 "'-'0'- ....__.- 0 -1.0 33,17 26.69
75 -1.5 33.21 26.73

150 -1.5 33.12 26.66
225 0,0 34.42 27.65
300 2.3 34.52 27,59

9 Apr. 11 9,30 a. m.. 44 37 49 05 32 .......- ---_.... 0 -1.3 33.12 26,66
10 -1.1 33.13 26.66
20 -1.3 33.17 26.70
30 1. 4 33.17 26.58

10 ,..do...., 5,30 p. m.. 44 35 48 35 500 --.....- -_...-.- 0 -0.8 33,51 ' 26/96
50 -0.7 33.62 27.05

100 -0,8 34.34 27.62
150 2.6 34.52 27,56

11 Apr, 12 12,15 p,m. 44 56 48 23 1,100 ----..'- ......-. 0 0,5 33.62 26.99
40 1.1 34.14 27.36
80 2,4 34.54 27.60

120 2,8 34.56 27.57
160 2.8 34.63 27,62

Surface 8eries.

800 yards from berg..... . .. , .. , . .. .. ' .. .. .. , , .. .. .. , .. , .. , .... .. .. .. 0 0.4 33.49 26.89
600 yards from berg....,...,..,.... '..,.., ,.... ....' ..,...... '"'''' 0 0.3 33.58 26,97
400 yards from berg........,.."",......,..,..".."......".."", 0 0.2 33.60 26.99

mil~~;I-.!Tp .......
0.1 33.58 26.98
0.12 33,61 ?:.00
0,3 33,68 27.04
0.29 33,67 ?:.03
0.1 ._-_.... --,'._--
0.1 ----.... ......-.f
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"Seneca" from April to August, 1914.

Description.

Nets. Currents.

Fath- Time. Speed. Fath-oms. oms. Cms. IKnots,
sec. hour.

Remarks.
Flow,

The densities given in the fol-
lowing table are expressed in
an abbreviated form.

The actual densities are 1 02642
1.02644, 1.02644, etc, 

, ,
....:::::::::: ::::::: :::::' ":. .. 0 SE..:::," ::'::: ,25

._:::.::.:::':: ::::::: ,::::: ..::::. ::::::: :::::::::::: ,:::::: .:::::: N10~~:~~tstation1;WindSW,;

No, 20 net. ...
No,3net....,.

0.... ....... .........., '......10 ...... ....,. 0 NE. ..., .. ,.., ,25 The No, 20 net is a fine-meshed
net used for microplankton

The No, 3 net has a coarsé
mesh .and catches the large
organisms.

,::::::::::::: ::::::: .::::. ,::,:::.. 0 E_....., .:::: .25

No.20net.....
No.3 net..,...

o ,.........' 0 N. 35°E.., ,...... ,7 Wind SE.; force 3.10 ,...., ....., ..,.. ,.......,.., ,....,. ......,

............., ....... .....' ....... 0 N,53°E, .....,. ,3 Wind SE..: force 6; baromcte
. .. . .. . .. , . .... .,..... ..., .. .. .. . , .. .. . .... . . .. .. , .. .. .. .. .. . falling; no tows possible.

No, 20 net., 0 ...... ...., ,.... ,......,.... ..,..., ....... Wind NE. by N,: force 1 at
No,3net,...... 10 ....,.... ,.... ....,....... ....... ,..... night after lying to, Iceno
'........,.... ,..,.. ...,........ '..'.........'............ ,..,.. yet sighted.

No, 20 net. ...
No,3net......
H....,..,...., .

No, 20 net:. '..
No,3riet.,
l-m, neL""...
1-m, net.......
H. net.........

No.2Onet. ...
No.3 net......
H. net...,..,..

No. 20 net. ...
No.3 net......
1-m. net, .....
H. net,........

No, 20 net. ,..
No,3net......
H. net.. .. .. , ..

o ....' ,.... ....... NW...,.., ....... 5 WindSE. by E.; force 2.10.... ,..,... ....... '.......... ....... '.....
200 .... ..,... ....... ..,........ ,....,.'...... H, net signifies Helgoland net

o
10
60

120
180

OS....,.., ....,.. 1.00 Wind S. by W.; force 3 to 4,
Iceberg search being stopped
by fog, Late in day ran to
westward and anchored on
banks in shoal water.

1-m. net signifes 1.meter net.0.... '..,...
10
30

o SW,.. ... ....... ,25

o
10
80

180

Nearly dead water;wind SSW.
force 2.

o10 ,.., ....,. ,....,. ,........., ....... ..,...
70

No perceptible 'current; only
wind drift; wind SW.; force 2

About 1,000 yards from big ice
berg. Series of surface tern
peratures and water samples
from 80 yards to within 20
feet of the berg.

-_..-....- .. _._.__ ______ -0___-. ___A_A. _________._ ..____ ___A_A,
i

'::::::::::.:::::::::.,::..::::::r::::r:::::::::: ..::' :::::::



46, INTERNATIONAL ICE OBSERVATION AND ICE PATROL SERVICE.

Stations taken by the U. S. Revenue Cutter

Position. Bottom. Water, physical data,
Sta- Time of

--~ Depth
tion Date, day.

I Long. W,

infath-
Charac:lsampie Tem-No. oms. Salin- Den-Lat.N. teL . Depth. pera- ity, sity,ture.---

From Halifax, Nova Scotia, to Grand Banks-Continued,

1914. 0 , 0 , °,0.
12 Apr. 16 11.30 a, m. 43 45 55 0 1,700 ........ , .. ---- 0 4,0 33.73 26.80

60 0.1 33.73 27.10
120 4,1 33.73 26.79
180 4,0 33.75 27.82
240 4.4 ........ ._----.-

13 ApT. 18 2,15 p, m.. 43 31 60 1 52 ........ -_...... 0 -0,5 32.12 25.81
17 - .15 31.94 25.66
34 - .10 31. 76 25.52
51 0.0 ...__... .-..__.-

14 ApT. 28 Noon,.... 44 ,30 63 22 33 I 0 1.4 31.49 25,23

....'..T'....' 15 0,2 31. 47 25,29
32 0.2 31.67 25.45

15 ...do.... , 8 p, m...., 44 32 62 1 80 --_...-- ........ 0 1.0 31.62 25,40
25 1.2 32.10 25,73
50 ."-'.- ........ --.------

i 80 6.8 34.04 26.71

16 Apr, 29 6,15 a, m.. 44 45 57 30 55 ".....-. ..._.... 0 0,8 ......-- ........
25 0,5 31.51 25.28
50 0,5 31.53 25.30

17 " .do..,.. 4 p, m..,.. 44 43 58 10 36 ".-_.... .-.---.. 0 0,0 31.58 25.37
20 -0.1 31. 80 25.55

I

18 May 1 8 a, m.. , .. 14 5 51 37 40 ........ .._---.- 0 0,5 32.83 26,35
13 0,7 32.83 26,34
26 .65 32,83 26,35
40 0.7 32.84 26.35

19 .. ,do.... 4,30 p. m" 43 31 50 0 30 ........ ---_.... 0 0,7 33.01 26.48
10 0,8 33.01 26.48
20 0,8 33.01 26,48
30 0,8 33.01 26.48

20 May 2 12,30 p, m, 42 50 48 55 1,500 ~ - - . . . - . ._._._.- 0 1.6 33,64 26.93
100 3.4 34,63 27,61
200 3.5 34,63 27,61
300 3.6 34.78 27.61
400 3.55 ........ "-----.-

Surface temperatures and water,density series,

l~U;t~~li~J~i~~iL' ~:: ~:::: ~,: ~: ~ ~ ~ ~: ~ ~ ~ ~ ~,~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: ~ ~:

0 2.0 33.64 26,90
0 2,0 33.64 26,90
0 2,0 33.64 26,90
0 1. 7 33.64 26.93

10 yards from iceberg....", , .. --.................................. 0 1. 9 33.64 26.92
0 , 0 ,

21 May 4 9 a. m... .. 41 31 48 22 2,000 .-...... .......- 0 0 14.5 26,74
125 125 13.0 27, Ol
250 250 5.0 28.34
37.) 375 3.8 ...-_...
500 500 3.1 ........

22 .. .do.... 4,30 p. il" 41 55 47 21 2,000 ........ ........ 0 13.9 35.59 26,68

I

100 11. 4 35.50 27,11
200 7.8 35.50 27.72
300 5.7 34.78 27.44
400 4.9 34.88 27.60



INTERNATIONAL ICE OBSERVATION AND ICE PATROL SERVICE. 47

"Seneca" from April to August, 1914-Continued,
-

Nets.

Description. Depth. Time. Speed,--
No, 20 net. 0
No, 3 net. 3
1-m. net. 40
H. net. 80

No, 20 net. 0
No. 3 net. 3

n
,

n

No, 20 and No,
3 net at cir- 17 .'
c u I a t 0 r y
pumps.

No, 20 and No,
3 nets at cir- 17
c u 1 a t 0 r y
pumps,

No, 20 and No,
3 nets at cir- 17
c u la t 0 r y
pumps.

No, 20 and No,
3 nets at 17
pumps.

No, 20 net. 0
No. 3 net. 10
B trawl. 30

'.

No. 20 net. 0
No. 3 net, 10 ....

1-m. net, 50
H. net. 100

No. 20 net. 0
1-m. net, 50
H. net, 100 :

Currents.

Depth. Flow. Cms. Knots,
sec. hour.

Remarks.

o NE .'.. ..,.... .25 WindSW, byS,; force 3.

OWn...... ..,.... 0,6 WindNNE,; force 4.

'::::: ::,::::::::: :::::::1:::::::

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

I:::::: ,::':~~~~~~: ,::~~~, ,~~,.,1.----- ...--.------ ------ -- .-.

Wind SSW,; force 2, Current
dependent upon winds.
Weather permitting, the ship
wil stop every 8 hours to run
a section to Banquereau and
the Grand Banks.

Current dependent upon winds;
force 3,

Wind W, by S,; force 3-4.

"\Vind force 6-7; rising sea.

Wind NW,; force 4, Thefiltra-
tion of the water from the cir-
culatory pumps was carried
out at a few intermediate sta-
tions with good results-in
quantity of planton.

Wind WNW,; force 4,

Wind SSE,; force 1.

..., 0 NE ..,.. :::::: 'Õ:S" WindS. byW,; force 3.

ONE...... ...... 0.5 Wind SSW,; force 4.



48 INTERNATIO:NAL ICE OBSERVATION AND ICE PATROL SERVICE.

Stations taken by the U. S. Revenue Cutter

Position. Bottom. Water, physical data,

Sta- Time of 

¡Long. W,

Depth
tion Date, day. in fath- Tem-
No. oms. Charae-Isampie, Salin- Den-Lat, N. Depth pera- ity, sity.ter. tore,---

From Halifax, Nova Scotia, to Grand Banks,-Continued,

1914. , , , , 'C.
23 May 5 4 p. m.... 42 30 48 10 2,000 ........ .. , ._.- 0 1.9 33.42 26.74

125 2,2 33.42 26.72
250 3,7 34.74 27.63
375 3.75 34,70 27.56

24 May 10 L30p. m., 42 31l 50 0 1,500 -_.-..-. .......- 0 8,4 34.34 26.76
100 5.15 34.33 27.15
200 1. 7 34.20 27,36
300 2,5 34.34 27,43
400 3,0 34.58 27,57

25 May 12 2 p. m.. .. 42 11 50 0 2,000 -.--_... ---"...- 0 12,85 35,25 26,64
100 7.6 34,56 26,79
200 6.8 34,87 27,36
300 4,6 34.70 27,51
400 4,5 34.85 27,63

26 May 14 3 p, m,.... 42 37 49 55 -_.---_. -_...._. ._.----- ""--" ._----- ---.-._-- ........
Suifaee series of temperatures and ~ensities near Ieebury No, 19, '.

Sample 1,20 yards from berg,.." '......,..,.." ,..,....',....,.., , 0 1.90 ---_..." ..._--.-

Sample 2, 20 yards from berg......, .. .. , .. .. .. .. .. .. .. .. .. .. .. .. ..
l 2,00

----_..- --------
0 2,05 ._--_.-- --------

2,00 ._---,.. --------
Sample -,20 yards from berg..,...... '.....,',.."........"....,.. 0 2,35 .----_.. ---..._-
Sample 3,20 yards from berg..........,..,..........,............, -_..... 3.10 -_._---- ----.-.-
Sample -, 100 yards from berg......,..""",.."..,........,...., 3,15 -_..._.. -_._.-.-
Sample 4, 150 yards from berg... , , , .. .. , ' .. , , .. ' .. , , .. , , , , , , , , , , , , 3.00 -_.,---" ---'."."

200 yardS from berg..",..,..,..".. h..'.."......,.." 3.00 -------- ..._-_..
300 yards from berg.. .. .. .. , ' , .. .. , , , .. , .. , .. .. .. , ' .. , .. .....-- 3,05 -_._--_. ..._----
500 yards from berg...... , ' , .. .. , .. .. .. .. , .. , .. , .. , .. , .. ..-.,-- 3,15 ------_. ........
600 yards from berg,... h , .. , , .. , .. .. , .. , , , .. , .. ' .. .. .. ' 3,20 ......." .._-----
700 yards from berg,.... .. , .. , .. , , .. , , .. , .. , .. ' .. .. , , .. ' .. 3.25 ____A_A" ...-,._.
800 yards lrom berg. .. .. .. .. , .. .. , .. .. .. .. .. , .. .. .. , .. , , .. , 3,15 ____MOO" ",.-._--

, , , ,

27 May 16 9 a, m...., 42 57! 54 36 2,400 --..---- --_._-." 0 5,8 33,13 26,11
100 6,1 34,31 27,01
200 4.8 -_.._--- --------
300 4,2 .-----_. ._---_.-
400 4,2 ."_-..0.. ._._----

28 May 16 9,30 p. m" 43 13 56 55 2,000 -----_.. ........ 0 2,6 32,47 25.95
50 4,1 33,73 26.78

100 7,6 34,83 27,21
200 4.7 34.33 27,19
300 4,55 34.88 27,66
400 4,2 35.79 28,30

29 May 17 9 a. m. .. u 43 23 59 20 1,300 ._------ p, ---- 0 3,25 32.75 26.10
100 3,2 34,05 27.12
200 2,0 34.34 27.47

I

300 3.5 34,65 27.57
400 3.7 34.74 27.64

30 Juue 2 6 p, m,.... 40 54 47 38 2,170 .._._._. ._.._._. 0 14,6 35.25 26.33
200 4,7 34.49 27,31
300 4,6 34.85 27,62
350 2,7 34.85 27.81
400 3.2 ._------ --------

31 June 3 2 p, m.__.. 40 34 47 42 2,110 .-.-_._. --.----- 0 12,0 _..---.. ----.-.-
50 11,4 34,94 26.68

100 11.6 35,05 26.71
200 7,3 34,63 27.11
400 4.8 34,94 27,69



INTERNATIONAL ICE OBSERVATION AND ICE PATROL SERVICE. 49

"Seneca'~ from April to August, 1914~Continued,

Nets, Currents.

Remarks.
Description, Depth. Time, Speed, Depth Flow. Cms. Knots,

sec. hour,

.'

No. 20 net , 0
Õ 5No, 3 net 10 c. NE O. Wind S, ; force 3.

1.m. net 50

Wind SE.; force 2.

No, 20 net 0 Wind NW,; force 2.
No, 3 net 10

No, 20 net
19 I

Wind NE.; force 1.
No. 3 net

I
I

.. '

No, 20 net 0

I

Calm sea.
No. 3 net 10 , " I

1 I
" i

I
i

I i

No. 20 net 0
I I

0 N. 113 0 E I 2, 0 Rough weather.
No. 3 net 10 I
1-m. net 75

I

I 1

1-m, net: 150 .. i

H. net. 200 ,. I I

No, 20 net 0 I

No. 3 net 10 i 0 N, 113 0 E 2, 0 Calm weather.
1-m. net: 70 ,

1-m. net 140 ,

H. ne 21 ,to....
84969°~i5--



50 INTERNATIONAL ICE OBSERVATION AND ICRPATROL SERVICE.

Stations taken by the U. S, Revenue Cutter

Position. Bottom. Water, phySical data,
Sta-

Time 01 

I Long, W,

Depth
tion Date. day. in lath- Tem-No, oms. Charac-Isampie Salin- Den-Lat. N. ter, ' Depth. pera- ity, sity,ture.,---

From Halifax, Nova Scotia, to Grand Banks-Continued,

1914, 0 , 0 ,

32 June 5 4,30 p. m" 41 40 47 58 1;900 ........ "'-"'- 0 7,5 33,10 25,87
50 3,1 33,96 27.07

100 3,8 33,33 26.50
200 3,2 33.89 27.00
400 3,8 34.76 27.63

33 June 7 3p, m..,.. 41 25 48 45 1,900 '-.-.-.. .-..."-- 0 9.7 33.35 25,74
50 2,6 33,42 26,69

100 2.7 34,02 27.18
200 2,9 33,42 26.65
400 3,0 34,58 27.57

34 June 8 7 p, m.... 42 16 48 48 1,700 '-"._-- '---"" 0 7.0 33.24 26,06
50 2,1 34,31 27,43

100 3,3 34,67 27.61
200 3,9 34,52 27.44
400 3,4 34,76 27.67

35 June 9 10 a, m,.., 42 35 48 32 1,590 .._-...- ........ 0 7.7 33,24 25,96
6 6,3 33,24 26,15

12 2,.5 33,24 26,55
30 2,2 --...... ........
50 2,0 ..-..... ........

100 3,2 33,24 26,47
200 3,8 34,23 27,22
400 3,6 34,79 27,68

36 June 10 2 p, il...., 42 25 4R 34 1,900 ..-..... .-...... 0 7,7 33,21 25,93
10 6,3 33,26 26,16
15 5,8 33,28 26,25
20 4.4 33,42 26,52
23 3,5 33,42 26,61
25 2,1 33,71 26,96
50 2,5 33,95 27,11

100 3,2 34,05 27.13
200 3,0 33,68 26,85
400 3,5 34.72 27.63

37 June 11 7p,il,.... 43 06 49 57 32 ........ ..._-._- 0 6.6 "'-"'- --"'0_-
15 5.9 32,90 2,5,93
20 2,4 32,99 26,44

i 23 -0.2 .._--... ......_-
25 -0,3 33,26 26,75

38 June 12 2p, il..... 42 13 49 27 1,500 ......_- ..._-... 0 9,0 32.99 25,57
50 10,1 34,04 26,21

100 10,1 33,39 25,66
200 10,1 33.44 25,70
400 10.1 34,76 26,76

39 June 13 4 p, il..... 42 42 48 07 1,800 ........ ........ 0 9,6 32,99 25.45
30 7,6 34,56 27,00

100 6,6 33,51 26,.il2
200 6,6 33,51 26,32
400 5.4 34,83 27,51

40 June 14 7 p, m..... 42 26 49 11 1.640 -.-._.-. -._....- 0 5,7 32,92 25.97
50 2,0 33,51 26,80

100 2,5 33,68 26,89
200 3.6 34.76 27,65
400 3.0 ........ ........

41 Jime 15 3p.m,.... 43 29 49 30 35 "'.0... -----.-. 0 9,5 32.79 25,33
5 8,2 32.79 25,53

10 7,3 32,79 25:67
15 2,3 32.94 26,31
30 0,6 33.21 26,65

42 June 16 10 a, il.... 45 03 52 30 52 ........ -----... 0 4,5 32,77 25,98
10 3,7 32,81 26,09
24 3,0 --_..... ...-....

I
36 -0,1 32,86 26.40
48 -1.0 ........ -""--



INTERNATIONAL ICE OBSERVATION AND ICE PATROL SERVICE. 51

"Seneca" jrom April to August, 1914-Continued.

Nets, Currents,

Remarks.
Description. Depth, Time. Speed, Depth, Flow, Cms, Knots,

sec. hour,--
No. 20 net 0
No. 3 net. 10 ..
1-m. net 70
1-m. net 140
H. net. 210

No. 20 net 0 "
Õ s\VNo. 3 net 10 3, 0 Choppy sea.

1-m. net. 70
1-m, net. 140
H. net, 210 ~,

No. 20 net, 0
No. 3 net. 10
1-m. net 70
1-m. net, 140
H. net. 210 :
No. 20 net. 0
No. 3 net 10
I-in, net 70

.do, 140
H. net, 210

,'.

No. 20 net. 0
No, 3 net. 10
l,in, net. 70

.do. 140 ..
H, net, 210

No. 20 net. 0 Good haul in beam trawl.
No, 3 10
1 in_~ 15
B. trawl. 32

No. 20 net. 0
No, 3 net. 10
loin, net 70

.do. 140
H. net. 210

No, 20 net. 0
No,3 10
1 in.. 70

,do. 140
H, 210

. No, 20 net. 0
No. 3 net. 10
I-in, net. .. 70 I.do. 140
H. net. 210

No, 20 net. 0
No. 3 10 ,4.
1 in. 20
B. trawl. 35

No. 20 net, 0 Beam trawl; hanl good.
No. 3 net. 10
B. trawl. 52 ..



52 INTERNATIONAL ICE OBSERVATION AND ICE PATROL SERVICE.

Stations taken by the U, S. Revenue Cutter

Position, Bottom, Water, physical data,
Sta-

Time of 

¡Long. W,

Depth

c~~~-Isampie.
tion Date. day. in fath- Tem-No. oms. Salin- Den-Lat. N. Depth. pera- ity. sity.ture.---

From Halifax, Nova Scotia, to Grand Banks-Continued.

1914, . , . , .C.
43 June 16 7,30 p. m,. 45 21 54 29 ....-_.. ........ _.-...-. 0 4,8 32.70 25,89

10 4,5 32,72 25,94
20 3,2 32,72 26,07
30 0,0 32,70 26,27,
40 -1.6 33,06 26,67

44 June 17 4 a. m,..., 45 21 55 53 25 ----..." _..._--- 0 4,5 32.38 25,67
10 4.1 32.45 25,77
15 3,5 32,47 25.85
20 1.5 32,56 26,07
25 1.2 32,57 26,10

45 . ..do..__. 10 a, m.... 45 11 57 23 228 -----..- -_._'._. 0 5,0 32,29 24,45
55 1.5 32,94 26,37

110 4,5 33,35 26,45
165 4,3 34,52 27,39
220 4.3 33,08 26,25

46 July 9 11 a, m.... 47 50 52 13 85 .._----" ..._-_.- 0 7,2 31.96 25,02
2 1.4 ........ -' - - - _..
5 -1.5 -.-._-_.

.. 25:5 .10 -1.7 31.98
20 -1.6 32.21 25,93
40 1.3 33.24 27.40
60 1.6 33,26 27,43
80 1.5 33,42 27,77

47 July 9 9 p. m..... 48 30 51 27 81 _._._.0- ........ 0 6,1 ........ "'..__.
10 5,8 32,01 25,24
20 4,1 32,47 26,00
25 0,3 -.-...-.

.. 26: 76 '35 -1.6 33,22
60 -1.6 ---..... .--_...-
80 -1.6 31.96 25.73

48 July 10 8a. m__... 49 35 50 13 176 -.....0- --_..... 0 3,3 32,99 26,28
5 3,1 ._---_.-. .-"----

10 3,1 ---_....
.. 27: ii25 -0,5 33,78

40 1.0 33,13 26,57
80 2.0 34,42 27.52

120 3.1 32,94 26,25
15 1.5 ........ .-.-...-

.
49 July 11 9 a, m..... 51 oì 50 08 176 .......- ._...-.. 0 3,3 33,21 26,45

5 3,1 33,87 27,22
10 3,1 34,69 27,80
25 -0,5 34,69 27,89
40 1.0 ........ .----'-'
80 2,1 ........ .'-"-"

120 3,1 ------.. .--_....
50 July 11 5 p, m____, 51 00 51 15 142 ...-...- --.".... 0 3,6 32,72 26,03

10 2,2 32,74 26,16
20 -0,5 33,26 26,74
30 -0,8 33,46 26,91
50 -1.0 33,71 27,13
70 -1.1 ...---_.. ........

105 -1.1 33.35 26,84
140 -0,8 33.80 27.19

51 July 12 10 a, m,__, 51 50 52 28 170 ---'-._- ..._---- 0 3,2 32,83 26.16
15 3,1 .._-.... .---.._-
25 0,4 32,95 26,27
50 -0,4 33,66 .26,50
90 1.2

130 2,2 34.70 27,74
170 3,0 34,51 27,51

52 July 12 6.30 p. m__ 52 39 53 24 220 "'._..- _.__.... 0 0,5 32.03 25,71
25 -0,8 32.83 26,41
50 -1.5 32,92 26,50

120 -1,0 33,22 26,74
160 0,8 34,25 27,47
200 2,5 34,54 27.59



INTERNATIONAL ICE OBSERVATION AND ICE PATROL SERVICE. 53

"Seneca" from April to August, 1914-0ùntinued,

Nets. Curents,

Remarks.
Description. Depth. Time, Speed. Depth. Flow. Cms. Knots,

sec. honr,--
No. 20 net. .. 0 Green Ban; good haul in

beam trawl.
No. 3 10
B. trawl. 42 -

.. ..

No. 3 net. 10
i-in, net. 15 .-
B. trawl. 25

No. 20 net 0
No, 3 net. 10
I-in. net. 70

,do, 140
H, net. 210

No. 20 net. 0
No. 20. 10

,do 20
i~M. net 20
H. net, 85

No. 20 net. 0
No. 20 net 10
No. 20 net 20
1-M. net 25
H. net. 75

No. 20 net. 0
No. 20 10 ..
i

,do -- 20 ..
M.. 25

H 95
.. ..

No. 20 net 0
No. 20 10

i
,do, 20

Moo 75
H 175

:

No. 20 net 0 The temperatures below th
No, 3 20 surface run lower as the shi
No, 20 10 moves westward in the La bra
1 M. 70 .- dor cnrrent.
H 140

.. .. "

No. 20 net 0 ,
No. 20. 10
No. 3 20
1-M. net. 15 ..
H. net. 150

No. 20 net 0 In Labrador current diatom
No. 20 10 very abundant.
No. 3 20
H. nat' .. 150

a-. ..
.

e
p



54 INTERNATIONAL ICE OBSERVATION AND ICE PATROL SERVICE.

Stations taken by the U. S. Revenue Cutter

Position. Bottom. Water, physical data.
Sta- Time of

I Long. W.

Depth

c~:~~c-Isampie,
tion Date, day. infath- Tem-No. oms. Salin- Den-Lat. N. Depth, pera- ity. sIty.'

-I
ture,---

From Halifax, Nova Scotia, to Grand Banks-Continned.

1914, 0 , 0 , 1 °U.
53 Jnly 13 10 a, m,.., 52 17 53 56 118 -...._.- ....". ° 0,8 34,91 28,00

15 -0,7 32,70 26,30
25 0,7 32,72 26,25
50 0,6 33,62 26,99
75 -1.1 33,82 27,23

100 -0,4 33,89 27,25

54 July 14 6,30p. m.. 51 44 53 31 243 ..-..... .._-.... ° 2,0 31.91 25,23
25 0,5 32,54 26,11
50 -0.5 33,71 27,11
70 -0,2 33,84 27,20

105 0,8 33,98 27,26
140 1.7 34,69 27,76
175 2,5 34,61 27,65

55 July 14 6,30p, m.. 49 42l 52 11 175 -._--_.- ...._... ° 4.3 32,55 25,84
10 4,2 _____w.. ---_.._-
20 2,0 32,86 26,28
50 -1.4 33,62 27.'07
70 -1.1 32.74 25,34

100 0'8 34,22 27,03
170 2,4 34,51 27,65

55 July 16 2p, m...., 45 50 52 17 55 ..._.-.. ------.- ° 8,2 32,47 25,28
10 7,5 32,55 25,451
15 7,1 32,86 25,7-
30 1.9 32,56 26,05
35 -1.2 33,10 26,63
40 -1.5 33,33 26,83

6,30p.m...1

45 -1.4 --_.._-- ..--._--
55 -1.5 33,44 26.92
60 -1.3 33,17 26,70

57 ""do...._ 46 29 52 08 35 ._----.- -----... ° 8,2 -.__.... ----...-
8 7.3 32, 50 25,48

16 3,7 32,74 26,03
"Ship anchored." 24 1.0 ----.._- ........

32 -1.2 33,30 26,58
0 , 0 ,

58 July 17 12,30 p,m, 45 59 51 56 40 --_..... -------- ° 9.2 32,65 25,27
10 8.2 32.65 25,37
20 4,5 32,74 25,95
30 1.0 32,95' 26,43
40 -0,6 ......-- ------.-

59 .. .do.... 7p,m...., 45 24 51 38 36 --..._.. -....-.- ° 9,7 32.74 25,25
5 9,4 -..._._. ---'-'.-

15 8,3 32,74 25,47
20 -0,4 34,76 27,95
25 -0.4 ----._.- --------
30 2,1 --..._.- --------
17 4.3 -....._- --------

60 July 18 1p. m,_,.. 44 50 51 29 35 ._._.-.. ---'.._. ° 9.2 33,26 25.74
10 8,2 32,65 25,42
20 4,5 32.79 26,00
30 1.0 32,99 25,46
35 -0,6 ......-. ...._...

7 8,9 32,65 25.31
21 4,4 32,84 26.05
22 4,0 33,01 26.22
32 0.3 33,01 26,52



INTERNATIONAL ICE OBSERVATION AND ICE PATROL SERVICE. 55

"Seneca" from April to August, 1914-Continued.

Nets. Curents.

Description, Depth. Time./speed. Depth. Flow.

No. 20 net,
No. 20........
No.3.,.......,
1-M. net..,...,
H. net........

No.20net.....
No. 20.....,..,
No, 3...,...,..
1 M,...........
H. net....,..,

No, 20 net,.,..
.... ,do....,....
No, 3 net..,...
1-m. net...,..,
H. net""",.,

No, 20 net. ....
No.3 net.,....
No, 20 net.....
1-in, net..,....
H. net. .... .. ..

No, 20 net....,
... ..do"........
No.3 net......
Beam trawL..

No.20net.....
.., ..do.........
No.3neL"",
1-m. net. ,....,
H,net...,.., ..

No. 20 net.....
No.3 net......
No. 20 net.....
Beam trawL..

No. 20 net..... 0
No.3 net, 10
No.20net..... 20

:t:~fIfttj::::~~:

::::::::::::::::1::::::

o
10
20
60

120

o
10
5

100
200

o
20
10

100
200

o
o .......

140T. ......' 1.28

Cms. Knots,
sec. hour.

o "'..' '._.... ......, ,....,...... ....,.. ..,....
10
25
25
50

Remarks.

o ..,.,...,..........,'......,.........,.,....,. Current meter observations be-
20 ......,......."....................,........' gun at station 57, and were
10 ..........,....,....................,........' made at alternate stations,
35 ..........,..................,.........'....,. viz, 57, 59,61,63; 65, and 66,

o
20
10
30
40

o

~g Station 57, ..
36

'''lion"" . ¡

ON,........ ...,...
30 N. byW ....,..
30 N,N,E... ,......ù N..,..,... .......o E......... ,.....'
30 N,N,E... ......
o Sm'....:"......

30 NE. by E. ..,....
o SSW...... .......30 ENE...,."......
o SSW..... .......30 NNE.....,....,
o SE...,.... .......
30 N....,.... ......,
o SE.. ' .. ... .......

30 N. byW.. ..,....
o ESE,..... ,......

30 N. byW.. ,......o ESE,...., ......
30 WNW...., .. .. ,
o ESE...... .....,

30 NW...... ,...,..
o

30
o

30
o

30

W....,.... .......
SSE.m... ...,..,
N.50'W.. .....,.
SSE....... ...,..,
N, 50' W.. .......

,25
,242
.302
.20
.16
.329
.16
,253
,30
,346
,40
.332
,30
.270
,50
.242
.50
,302
,40
.241
.40
,254

9,02t09. 17p, m., July 16.
Do,

rO.07 to 10, 22p. m., July 10.
Do,

11.05 to 11.20p, m" July 10.
Do.

12.01 to 12,16 a, m" July 17,
Do,

1.10 to 1.20 a, m" July 1 7,
Do,

2.08 to 2,23'a. m" July 1 7.
Do,

3,07t to 3,22t a. Il" July 17,
Do,

4.11.40 to 4.20.40 a, Il" July 17.
Do,

5,3.10 to 5.18,10 a Il" July 17.
Do,

6.3,15 to 5,18,15 a, Il" July 17.
Do,

7.3,25 to 7,18,25 a, Il" July 17.
Do,

7.45 to 8 p, Il., July 17.
Do,

8.40 to 9.01 p. Il., July 17.
Do,

9:46 to 10.0 pm" July 17.
Do.

, 124
.065
, 120
.02
. 121



56 INTERNATIONAL ICE OBSERVATION AND ICE PATROL SERVICE.

Statìons taken by the U. S. Revenue Cutter
,

Position. Bottom. Water, physical data.
Sta-

Time 01 

I Long. W.

Depth
tion Date, day, in lath- Tem-N\,. oms. Charac'lsampie Salin- Den-Lat. N. ter, . Depth. pera- ity. sity.tnre.---

From Halifax, Nova Scotia, to Grand Banks-Continued.

1914. 0 , 0 , 00,
61 July..". 6,30p, m.. 44 20 51 09 38 ........ .-...._- 0 13,1 -------- --._--_.

5 12,5 32,74 25.65
15 11.4 32,56 24,82
17 7,8 32,70 25,51
19 2,7 32,90 26,25
20 1.6 32,92 26,36
25 1.1 32,92 26.39
35 0,7 32,95 26.74

62 July 19 12,30 p, m. 13 46 50 50 36 -------- --._---- 0 15,0 32,72 24,76
10 13,3 32,72 24,58
15 8,9 32,79 25,45
18 3,3 32,92 26,22
20 1.4 32,99 26,43
30 1.5 33,03 26,45

.

63 ..,do. 6c30p.m,. 43 20 50 26 36 -------- ------.- 0 15,1 32,61 24,12
5 14,0 32.61 24,36

10 12,2 32,70 24,78
13 7,9 -------- --"."---
15 4,9 "------- -------
20 0,9 32,75 26,27
30 0:4 33.01 --"---_.

64 July 20 Ip, m..", 43 41 49 56 30 -------- ____A_A. 0 14,3 32,74 24,20
10 11.4 32,65 24,88
15 7,1 ____A_A. -----_.-
18 3,8 33.06 26,28
20 2,6 ----_._. -_...._-
30 2,4 33,15 26,49

65 ..,do...., 8p. m.... 44 05 49 41 23 ._.----. --_._--. 0 13,6 32,70 24,51
5 13.4 ------.. ---_....

10 9,8 32,72 25,23
13 7,8 32.72 .25,53
15 3,3 32,92 26,22
20 1.8 33,15 26,53



INTERNATIONAL ICE OBSERVATION AND ICE PATROL SERVICE. 57

"Seneca" from April to August, 1914~Continued.

Nets, Currents,

Time,l Speed.
Remarks.

Description. Depth. Depth, Flow. Coos. Knots,
sec. hour,

0 SSW.... .. .-__... .02 10.46 to 11.01 p.m., July 17,
30 E......,.. -,----- .119 Do.
0 SSE...... ._----- ,20 11.47 to 12 p. 00" July 17,

30 N.20° W, 0-'___- ,202 Do.
No. 20 net...., 0 0 NNW..,.. ------- ,30 1.03 to 1.18 a, 00" July 18.
No.3 net.. ,.., 10 30 S,......... ------- .241 Do.
No. 20 net...., 20 0 SE...... .. ------- ,30 2,9to2,24a. 00" July 18, 
1-00. net, .. ' .. , 25 30 NW....... ------- ,238 Do,
Beam trawL.. 35 0 NNW...., ---_... ,30 3,05 to 3.20a. 00., July 18. 

-,--'--0.__-._.- .....-.. Station 59.. , 30 NW...,.., ------- ,201 Do,
._----_.._--._-- -'-'--. 0 E........, ---_... .28 4,14,15to4,34.15a. 00" July is. 

30 N.500W.. --_.... .237 Do,
0 E........, ....... .30 4.45 to 5 a. m., July is. 

30 ..0_-0__-.-. ------- .._----
0 ENE...... --_.... ,40 5.45 to 6 a.m., July 18.

30 N.200W.. ....... ,08 Do.
0 ENE.... .. ---_.,. .30 6.45 to 7 a. m., July 18.

30 N.200W.. .-__... .196 Do.
0 E......... .-.._-. .40 7.40.55 to7a. m., July 18, 

30 N.200W., ........ ,200 Do.
0 E......,.. _...... .10 7.50 to 8,05 p, m., July 18.

30 .__._--_.,-- --_.... "...0- Do,
0 SE.....___ ....... .30 8.46 to 9.01 p. Il" J iùy 18,

30 N, 10° W.. ------- .09 Do. .
30 N.500E.., .07 9.45 to 10 p. m., :July 18.
0 SE........ ._-_... .40 Do.
0 SSE..,.... ---_... .40 10.1.5 to 11 p, m., July 18.

30 S. 20° E.., ---_... .202 Do.
----._.._------- ".--.- 0 SSE......, _._-_.. .40 11.6 to 12,01 a. m" July 19.
..-.---.----_._. ...---- 30 S. 75° E.., -._--_. .123 Do. '
......--0.__.._- ....-.- 0 W. byN.. --..... .10 1.09 to 1.24 a, m., July 19,
____.w_o__.___.. ...._--

Station 61.,
30 ESE..,.., --..... .252 Do.

_."-------...... ....... 0 W.byN.. --..... ,20 2,06 to 2,21 a, m., July 19.
. - . . ~ ~. . - - . . . . . . .......- 30 SE........ -_'C__". .269 Do.

0 NNW..... --..... .10 3,08 to 3.23 a, m., July 19.
30 S.......... --.--_.. .241 Do.

0 NNW...., _._--.. .20 4,15,40 to 4,30.10 a, m" July 19.
30 S. 20° W.. .._--.. .122 Do.

No, 20 net__... 0 0 N..,..,.., ...--.. .10 4.42 to 4,57 a, m., July 19.
No.3 net...... 10 30 S, 55° W.. ....-.. .243 Do.
No.20net..,.. 20 0 N......,.. ...--.- .10 5.45 to 6 a, m., July 19,
l-m, net...,.., 20 30 W......... ...--.. .243 Do.
Beam trawL.. 36 0 N.byE.__ .10 6,45 to 7 a. m., July 19.

. . ~ - . _. . - - - . . . . - ...--.. 30 N.600W.. Do...._-_.......... .._...-
ENE....., 8 to 8,15 p. il" July i9.0 ....... ,30

30 N,500W.. ......- .478 Do,
No. 20 net. .... 0 0 ENE...... ...._.. .30 8.48 to 9,03 p. m" July 19.
No. Suet...... 10 30 N.500W.. .710 Do.
No. 20 net...., 20 0 E....,.... ....... .40 9,45 to 10 p, 00" July 19,
1-m. net......, 20 30 N,200W.. --..... . 'ì90 Do.
Beam trawL.. 30 0 ESE.... .. _._.... .40 10.46 to 11.01 p, m" July 19.

. - . . ~ _. . . - . . . . . . --..... 30 E. 10° N.., --..... .415 Do,
. .. . . ~ . -. . . . . . . . ....... 0 SE..,.., .. .40 11.4 to 12.09 a. m" July 20.

30 N,..,...., ....... .363 Do.
0 NNW...., .10 2,06 to 2.21 a. 00" July 20,

Station 63.., 30 NE. byE. . . ~ - . . - .334 Do.
No. 20 net..... 0 0 NNE..... .20 3,5.20 to 3;20,20 a, m., Jnly 20,
No. 3.net...... 10 30 S........_. . . ~ .. - . - .40C Do.
No. 20 net..... 20 0 NNE.____ ...--.- .30 4.18 to 4.33 a. m., July 20.
1-m. net.. .. .. , 20 30 S.400E... ...-..- .376 Do.
Beam trawL." 23 0 N.byE.., ...._-- .20 5 to 5,15 a. m" July 20,................ . . _. . . ~ 30 W. to E- . . ~ - . . - .384 Do.

through S,
0 N.byE.., .._.... .20 6 to 6,15 e. m" July 20.

30 E......... .300 Do.
0 NNE..... ....... .20 7,05 to 7,20 p. m.. July 20,

30 S. 20. E... ..._-.. .345 Do. .



58 INTERNATIONAL ICE OBSERVATION AND ICE PATROL SERVICE.

Stations taken by the U. S. Revenue Cùtter

Position. Bottom. Water, physical data.
Sta- Time of

I 

Long. W,

Depth
tion Date. day: infath- Tem-No. oms. Charac-I Salin- Den-Lat. N.

ter, Sample, Depth, pera- ity, sity.ture.---
From Halifax, Nova Scotia, to Grand Banks-Continued,

1914, , , , , 'C.
66 July 21 1 p, m..... 44 38 49 23 36 ....-... 0 11.8 32,72 24,88

10 10,6 32,74 25,10
15 7,0 32,75 25,68
17 4,0 33,10 26,30
20 1.2 33,33 26,71
25 -0,6 ..__.... ___A , ..
35 -1.0 33,33 26,82

.

67 July 22 9 a, il...., 45 07 49 05 32 .._--.-. ----...- 0 11.8 32.77 24,92
10 10.0 32.79 25,25
15 7.0 32.81 25.72
20 3,4 32,97 26.25
25 0,4 33,10 26.57
30 -1.3 33.17 26,89
35 -0.5 ---'-..- ......-.

68 ,..do ..,. 4.30p, il" 45 08 48 20 800 ........ ---._--- 0 8.0 32.54 25.36
25 3.9 33.77 26,91
50 2,4 34.36 27.45

Silt aJld globigerina. 100 2.7 33.17 26,47
200 2.9 33.08 26,38
400 3.4 34.76 ,27,67

69 July 23 2 p. Il...., 45 09 46 42 2,000 ._-..... ---_._-- 0 10.8 32.45 24.84
10 8.1 32.48 25,31
25 5.5 33.24 26,25
50 1. 9 34.04 27,23
75 4.7 34.40 27,25

100 4.6 34,63 27.45
200 3.4 34.78 27.61
400 3.9 --_..... ........



INTERNATIONAL ICE OBSERVATION AND ICE PATROL SERVICE. 59

"Seneca" from April to August, 1914-Continued.

Nets. Curents.

Description, Depth. Time,¡ Speed, j)epth,

No. 20 net.....
No.3 net......
No. 20 net..,..
H. net........,

No. 20 net. .. ..
No.3 net.....,
No. 20 net.....
1 m. net......,
H.net"",""

No: 20 net..."
No.3 net.....,
No.20net.....
1 m. net.....,.
H. net.........

Station 65. ,

Station 66...

o
10
20
30 '...., '....., ..,....

o
10
20
75

150

I. Cms. Knots,

sec. hour.

. .'A.... ....... __.____ _____._____. __.____ .".__..

o
10
20

100
175

Flow.

o NNE...., ....,..
30

o
30

o
30
o

30
o

30
o

30
o

30
o

30
o

30
o

30
o

30
o

30
o

20
o

20
o

20
o

20
o

20
o

20
o

20
o

20
o

30
o

30
o

30
o

30

.ENË'__.~::: ::::::: ".(ìÕ"
N.500W.. ....,.. .44(\
ENE..,.., ,..,.., .40
N.400W.. ....,.. .448
E........, ......, .50
N.lO° W.. ......, .450
SE,....... ......, .50
NE....... ......, .426
SW......, ......, .50
NNE. . ... ....,... .331
SW....... ......, '.50
E....,.... ...... .424
WSW..... ......, .40
SE........ ....,.. .410
WSW..... ....... .40
S.400E,.. ..,..,. .353
NNW,.... ..,.... .30
S. 30° E... ......, .330
NW.byN ......, .30
S. 50° W.., ....,.. .292
NNE... ., ....,.. .30
N,800W.. ....,.. .220
N..,...,.. ......' .30
NE....,.. ..,.... .520
N......,.. ....... .30
S..,......, ..,.... .420
NE . . . .... ......, .20
S, 10° W .. .....'. .38(\

.1

.487

.30

.565

.50

.598

.40

.5(\3

.40

.485

.40

.450

.60

.426

.70

.404

.60

.363

'ÈCÚio" iV::: :::::::
SSE......, ....."
S. 50° W , . ......,
SSW...... .......
N. 80° W.. ......,
SE. by S, , ".,...
S.35° W.. ""..,
SSE......, ..,...,
N.45° W.. ..,....
S,.....,.., .,.,..,
N .,...,.., .......
SW...,.., ..,....NNE,.... ",,,..
NNW..... ..,....
NE....... ..,....
NNW..... .. ,....E..,...... ....,..

Remarks.

.20 7.50 to 8.05 p. m., July 20.Do. "
8,45 to 9 p. m., July 20.

Do.
9,45 to 10 p. m" July 20.

Do.
10,47 to 11.03 p. m" July 20.

Do.
12.6,30 to 12.21.30 a, m" July 21.

Do.
1.07 to 1.22 a. m.; July 21.

Do.
2,9,40 to 2.24.40 a. m, , July 21.

Do.
3.6,30 to 3.21.30 a. m., July 21.

Do.
4,15 to 4.30 a. m., July 21.

Do.
5,01 to 5.16 a. m., July 21.

Do.
6.2,15 to 6,17.15 a. m" July 21.

Do.
7.1.2,5 to 7.16,25 a. m" July 21.

Do.
2.14 to 2.29 p. m., July 21.

Do.
4.45 to 5 p. m., July 21.

Do.
5,50 to 6.05 p, m" July 21.

Do.
(\,47 to 7.02 p. m" July 21.

Do.
7,47 to 8.02 p. m" July 21.

Do,
8,46 to 9.01 p, m" July 21.

Do,
9.47 to 10.02 p, m., July 21.

Do,
10.46 to 11.01 p, m" July 21.

Do.
11.54 to 12.09 a, m" July 21.

Do.
1.12 to 1.27 a, m., July 21.

Do. '
2.09 to 2.24 a, m., July 21.

Do.
3,08 to 3.22 a. m., July 21.

Do.

Station 66 last of curent meter
observations.



60 INTERNATIONAL ICE OBSERVATION AND ICE PATROL SERVICE.

Stations taken by the lJ. S. Revenue Cutter
- ,

Position, Bottom. Water, physical data.
Sta- Time of Depth
ion Date. day. in fath- Tem-No. oms. 'Charac'lsampie Salin- .Den-Lat. N, Long. W. ter. . Depth. pera- ity. sity.tnre. --

From Halifax, Nova Scotia, to Grand Banks-Continued.

1914. 0 , 0 , o C.

70 ...do .... 7 p. m,.... 45 10 46 02 797 ........ .....__. 0 11,0 33.06 25.29
25 8,7 32.95 25.58
35 5.0 _._._._. - _. - - ~_.
50 3.0 34.22 27.29
75 3.5 34.67 'P,59

100 3.7 34.78 'P.84
20 4.5 ......_- '.'-----
400 3.4 33.80 26,91

71 July 24 11 a. m,... 46 17 45 45 ._._.".- - . - - - - - ~ -------- 0 11.0 33.24 25,43
25 6.9 34.09 26.73
50 3.4 34.67 27.60
75 3.8 34.67 27,56

100 3.8 -------- --"'-.-
20 3.3 34.76 'P.68
400 3.1 34.85 27.77

72 ...do .... 8p.m...... 46 55 45 12 100 ._---_.- -'.".__. 0 11. 5 32.95 25.11
15 10,1 33.96 25.84
25 6,6 -------- ._""--
35 3.2 34.31 27.34
50 3.1 34.67 27,63
75 2.6 33.95 27,10

100 2.6 34,67 27,68

73 July 25 11 a. m.... 47 13 46, 58 405 ---_.._- ----_... 0 7.85 3~, 21 25,90
25 4.3 33.58 26,67
50 2.5 34.49 26.54

100 2,6 34.69 27,69
200 2.8 33,35 26.61
400 2.95 33.42 26,65

74 July 25 8 p. m..... 47 7;4 48 19 70 -....... '-"".. 0 7.9 32.34 25,21
10 7.7 32.34 25,24
15 3.8 32,52 25,86

. 20 0,6 32.36 25.97
25 -0.6 32.38 26.03
50 -1.6 33.26 26,74
65 -1.6 32.38 26.02

75 July 26 9 a. m..... 47 21 49 31 43 ...._-_. .-'-'--- 0 8,0 32.79 25,57
10 7,7 32,79 25,61
20 6.1 ._--_... _.-.._.-
25 3.2 32.88 26,20
30 1. 5 32,90 26,34
40 -1.3 32,95 26.53
43 -1.5 33.39 26.88

76 ...do..... 2.30 p. m .. 47 25 50 35 59 -------- ."...-.- 0 9.0 32.59 25.26
10 7.0 32.61 25.56
20 3.4 32.86 26.13
25 1.7 32.79 26.25
30 1. 0 33.04 26.50
40 -0,7 3~.22 26.73
60 -1.4 32.61 26.25

77 .. .do..... 7p.m..... 47 35 51 37 72 ----_... --_._... 0 9.5 31. 69 24.58
10 6.5 32.05 25.18
15 3.2 33.31 26.55
20 0.1 32.86 26,39
25 _1.1 33.13 26.66
50 -1.7 32.43 26.11
70 -1.7 32, .0 25.82



INTERNATIONAL ICE UBSERVATION AND ICE PATROL SERVICE. 61

"Seneca" from flril to August, 1914-Continued.

Nets. Currents,

Remarks.
Description, Fath- Time. Speed, Fath- Flow, Cms, Knots,

oms. oms. see, hour.--
No. 20 net 0
No. 3 net. 10
No. 20 net 20 .. ,.
1 m, net. 75
H. net. 150 ..

No. 20 net. e 0
No. 3 net. 10
No, 20 net 20
1 m. net. 100
H. net, 200

No, 20 net. 0
No. 3 net, 10
No, 20 net. 20
1 m. net. 50
H. net. 100

..
.. ..

No. 20 net __ 0 .--.
No. 3 net. 10
No. 20 net. 20
1 m. net. 100
H. net. 200

No. 20 net. 0 77 stations in all were taken on
No. 3 net. 10 the several cruises of the U.
No. 20 net. 20 S. revenue cutter Seneca
H. net. 50 from April to Augut, 1914.

..

No, 20 net. 0 Stations 1 to 45 were taken dur-
No. 3 net 10 ing the "ice patrol. "
No. 20 net. 20 Stations 46 to 77 were taken on
H. net. 40 -- the special northern cruse.

- .,

No. 20 net. 0 "
No. 3 net. 10
No. 20 net. 20
H. net. , 50

--
., .'

No. 20 net. 0
No. 3 net. 10
No. 20 net. 20 "
1-m, net. 50
H. net. 60

.,

.,



62 INTERNATIONAL ICE OBSERVATION AND ICE PATROL SERVICE.

Current observations on the Great Bank, July 16 tCi 22, 1914.

(For longitude and latitude, see stations 57 to 67, preceding tables.)

Date.
Hour, St. Johns, New-
foundland, mean
time.

Surface:

Direction.

1914.
July 16 9.02p. m.............. 1.................,.... 0.25

1O.07p. m............. 1..,.............,...., .20
11.05p. m............. E..............,..,.., 17

July 17 12.01 a. m............., S..................,.., 17
1.10 a. m...........,... SSW..,............... .33
2,08 a. m.............., .....do................, 40
3.07 a. m.........,..,.. SE.., ..,..,..... '..... .33
4.11 a. m............., ...,do.....,....,...... 50
5,03 a. m............... ESE..........,...,.., .50
6,03 a. m.......,..,.... ,... ,do................. 40
7.03 a. m.....,....,.., ,do.....,.......,.., 40'

'w, '" fij!i~.5 .~L-y UUl
2.09 a. mm . . .. . . .. .... SE.......,........... .30
3,05 a. mm............ NNW.....,.........., .30
4.14a.m...,....,.,.... E..,............,...., .28
4.45a.m,....,.,...,... ,..,.do.....,.,......... .3
5.45 a. m.....,......... ENE....,..,........... .4
6.45a.m.......,..,.... .do................. .3
7.40 a. m..........,.... E..................... .4

'"',,, fi~~~E.~~Y!
2.06 a. m..... ,......... .... .do......,.......... 2
3,08 a, m.............., NNW,....,........." 1
4,15a.m..........,.... .do......,....,...., .2

~::~:: ~::::::::::::::: ,~::dõ',:::::::::::::::: t
6.45 a. m............... NE.........,........, .1

'w, ~ i~~~:Y it~: J
3.05 a. m... , . , .. , .. . ... NNE...........,...., 2
4.18 a. m.....,......,.. .do..... ,...,...... .35a. m.............,.., N. by Em'....'.,.... .2
6a. m,........,......, ,....do...........,..... .27 a. m, ....,.......... NNE.........,....,.. .2
7.50 a. m,..... ..,.. ,do........ ,........ .2
8.45p, m...,....~...., .....do..,............ 6

July 21 ¡g~~ff::..::::::::::: .~~:~~:;:'::::::::::::::: i

July 22

1.07 a. m.....,......., SW..........., .....:.
2,09 a. m,.............. .... .do..............,'
3,06 a. m......,..".... WSW.......,....,...,
4,15 a. m............... ..., .do............, .....
5,01 a. m...,........., NNW....... ,....,...,

~:gl:: ~:::::::::::::: mrE ~:, ~:::::::::::

Hn:~:. .::::::::::: ~~~:.:::::::::::::::::

!ijl(il;! l~"
2.09 a. m......,..,.,... NNW....,.,.......,.,
3.08a m...,...,......, ..,.do..............,..

Current;

30 fathoms,

Knots. Direction. Knots.

N. by W...........,.... 0.242
NNE.................., .302
.....do............,...... .329

~~l:.~::::::::::::::: :~~
NNE..........,....,... .362

l. by E..............,.. .270
NNW::::::::::::::::::: :~O~
WNW...,.............. .241
NW, by W.......,...... .254
W........,.............. 124
NW...........,......... 121NNW...........,.. ,.... 121
E...... ,......,......... 119
NNW.........,.......,. 202

~W::::::::::::::::::::: :~¿
,....do.............,..... .201
.....do.................., .237

~Niv-:::: ::::::::::::::: .... "'-Õ¡'.
....do...........,....... .196
.., .do................., .200?...."..........,.,...,. .......,..
~E~~.~:::::::::::::::: g~
SSE.................... 202

~Sil.~::::::::::::::::: m
SE,., .........'.'...,.., 269
S......................,. 241SSW,..,......,.., ...... 122
SW. by W.............. 243
W.,.,...,............, .243
NW. by W............. (1)
NW...,................, .478
..,. .do.........,........, 710
NNW................, 790
E. by N.......,.,....... .415
N..,......,.......,...., .363
NE. by E............. .334
S......,............,... .401
SE."."",..,.,.""". . 376
? (W. to E. through S.). .384
E.....,.....,.,.....,.., .300
SSE......,.............. .345
1..............,..,...... ,....,....
NW...........,.,......, 446
NW. by N...,......,.. 448

~E~~.~:::::::::::::::: :~g

20 fathoms.

5
5
4

.4

.3

.3

.3
.3
,3
.2

1
.3

5
4
4
4
6
7
6

ENE...,.,.......,... .
E.......,.,........,.., ,SE.."..,...""."".. ,".do,...."",."."",
~~ .~:,~::::::::::::::::
w. by N,....,.....,....
NE,... ,....'.. ,.., .....S......, .........,....g, by W, ....'.......
SW.,..,..,....,...... .."".do.......",."",..,
lW~byNS'- ::::::::::::::NE...,..,............ ..
N.......,...........,.. .
NNE. ......., ,......NE......,...., ,......
E...... .......,'.......

.331
424

.410

.353

.330

.292

.220

.520

.420

.386
487
565
598
5&3
485
450
426
401

.:J63



REPORT ON PHYSICAL OBSERVATIONS.

(Made by Bureau of Standards Observer A. L. Thuras on board the U. S. revenue
cutter Seneca while on the International Ice Patrol during the months of April,
May, June, and July, 1914.)

The Seneca made four cruises, three to the southern location of the
ice along the east edge of the Banks of Newfoundland; the fourth
cruise occupied about a month, covering a distance as far as lati~
tude 53° N., south over the Great Banks of Newfoundland and
east to Flemish Cap.

The work consisted of observations of temperature of both water
and air, barometric pressure, humidity, winds, clouds, weather,
precipitation and ice conditions. Observations were taken with con-
siderable care and for the, most part in duplicate.

SURFACE WATER TEMPERATURES.

With the exception of a few days a continuous record of the sea
water temperature was obtained while underway. A platinum
resistance thermometer was placed in one of the main inlet pipes to
the condenser, through which a continuous stream of sea wllter
passed. The water was taken in at a depth of about 3 fathoms so
that the small surface irregularities in temperatures were probably
avoided.

APRIL CRUISE.

On leaving Hålifax Harbor April 1, the temperature was 0.6° C.
This was quite constant until shallower water was reached, about
80 miles from Halifax, when the temperature rose about a degree

i varying somewhat until ahout 50 miles more had 'been covered. At
this place on leaving Sable Island Bank the temper"i:t1ire dropped
again to 0°. The slight rise in temperature was noted"oet.ween
Emerald Bank and Sable Island Bank, where the depth varies fròm
30 to 50 fathoms. '

From Sable Island Bank the temperature remained around 0° until
position b (on the chart) was reached, where the temperature rose to
2.5° and kept rising until it reached 9.8° between positions (2) and
(3). It then dropped off to 1 ° on reaching the west side of the N ew-
foundland Banks at about latitude 43° 20' N. Crossing the banks
the temperature dropped to - 1.1 0. On leaving the east edge between

(7) and (8) the temperature suddeiiy rose to 11.8°. This temperature
was obtained for 10 miles on course SE., when the temperature again
dropped to -1.2°. A small variation from -1° to 1 ° was noted until
leaving position (22) when the temperature rose irregularly to 2.5°,
about midway between (23) and (24). From here the temperature
again began to gradually decrease to about -1.2°. This continued
beyond position (25). On leaving the banks the temperature rose to
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3.5° at position (26). Between positions (27) and (28) the temper-
ature again dropped gradually to -1.2°.

The southern location of the ice at this season of the year had
now been reached and the temperature did not vary much from 0°.
Back across the banks on April 15, and about 50 mies farther north
the temperature stood quite constant at about 1°. Coming to the
western edge of the banks the temperature rose strata-like to about
7°. From here on across the gully the temperatures were as a whole
variable, ålthough sometimes for a distance of 15 miles quite constant.

From (51) on, the temperature became quite steady at 0.5° until
reaching (53) where the temperature gradually increased to 2°
and remained at this vålue to within 10 miles of the mainland,
when it decreased again to 0.5° and was fairly constant to the coast.

MAY CRUISE.

On the way out from Halifax Harbor the temperature was variable
around 2°. After passing Middle Ground the temperature began
to slowly decrease until 0.5° was obtained on the east side of the
gully (a deep channel starting from the mouth of the St. Law-
rence). On crossing the gully the temperature rose to 3.5° dropping
a little from longitude 55° 30/ to 55° W. and rising again beyond.
On the banks the temperature stood steady at about 1.5°.
At (7) the temperature began to decrease and at (8) it was 0.1°;
there was then a slow rise to about 1.5°, remaining quite constant
at this value until reaching the Gulf Stream at latitude 41 ° 40/, longi-
tude 48° 50/, giving a temperature of 130, increasing a little later to
14.6°. We again passed out of the Gulf Stream between positions
(24) and (25). After a few days the Gulf Stream water was found
several miles north of the above position. The winds were mostly
from a southerly direction during this time. The temperature re-
mained high most of the time until starting for Hålifax on May 15.

On the way back the temperature was very irregular; at the banks
it was 5.8° maximum, dropping ,gradually to about 3°, then just
before entering the harbor the temperature rose to about 4°.

No definite chimgès'in temperature could be attributed to shoal
water. . It sg.5w.s from the varying temperature that the Gulf Stream
hadllæted all of the water on the way back. This was in latitude
~'2('N.

JUNE CRUISE.

At the mouth of the harbor a temperature of 5.9° was obtained.
Steaming ESE. a rise to 6~8° was noted about 40 miles from the
mouth of the harbor in 120 fathoms of water. This continued
for 15 miles when the temperature dropped to 4 ° and varied slightly
whie passing over Sable Island Bank. There was no definite change
in temperature on leaving the banks this time. The temperature was
very unsteady; there seemed to be a mixing of warm and cold water.

At about longitude 58° W. the temperature began to rise gradually
but very irregulary until longitude 56° 40/ W. was reached, where a
maximum temperature of 12° was obtained. There was then a slight
drop for a distance of 40 miles. During this whole time the tempera-
ture was very unsteady, sometimes varying 2° or 3° in 1 t miles.
A little east of position (2) the temperature began to rise quite rap-
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idly. We had now reached the Gulf Stream and the temperature
varied åll the way from 11 ° to 17°.

At position (16) a cold area of water was found (4.6°), but
the temperature soon increased to that of .the Gulf Stream. This
cold water was encountered while drifting toward (16) and underway
toward (17). At position (28) a temperature of 7° was recorded,
which continued quite constant for about 35 miles; the temperature
then rose to 11° around position (33) but dropped to 6.4° at posi-
tion (35).

North beyond latitude 42° N. the temperature was very irregular,
varying from 4.5° to 13°.

On the Newfoundland banks beyond (78) the temperature began
to decrease and averaged about 5° on Whale Deep, Green Banks, and
St. Pierre Banks. At position (82) there was a rise in temperature
across the gully, reaching 6.5°" then dropping again to 5°, coming to
the Artimon Banks. This temperature was quite const.ant, to the
harbor, where the temperature increased to 8.3°.

Summary.-The temperature in Halifax Harbor is slightly warmer
than just outside. There is a cold body of water along the coast out
to where the water becomes more shallow in the vicinity of Sable
Island Bank; here the temperature rises slightly. On the east edge
of this shoal water the temperature goes down but rises again on
reaching the large gully of deep water coming down 'through Cabot
Straits and between Nova Scotia and Newfoundland. On the New-
foundland Banks the temperature again decreases, and the whole
bank seems to be covered with water at a temperature lower than
that where the bottom is deeper. On the east side of the bank in
about 1,000 fathoms of water the temperature rises.

JULY CRUISE.

On leaving the harbor of St. Johns the temperature stood at 6.7°;
at 50 miles the temperature was 6° and at position (7) it had decreased
to 3.3°. Here there was an increase toward (8) to about 6°, remain-
ing quite constant for a few miles, then decreasing to 2° at (9). The
temperature then varied slightly until we passed into a field of ice
at position (11) where it dropped irregularly toward (12) to 0.6°.
Midway from (14) to (15) the temperature was again very irregular;
numerous small bergs were passed. After leaving the ice the tem-
perature was fairly constant, increasing to 8° on approaching St.
Johns.

The temperature south over the banks increased gradually to 9.5°
at position (21) and 15° at position (24). At (25) the temperature
was 15.4° and remained quite constant across to (26). This position
was evidently in the Gulf Stream, but there was no definite increase
in temperature as noted in the April cruise. The temperature now
gradually increased to 9.5° between (29) and (30), increasing to 11.7°
a little beyond (31). At Flemish Cap the temperature was 11 0.

Going east from Flemish Cap the temperature immediately began
to drop and continued decreasing irregularly to 6.5° at (33); toward
St. Johns the temperature increased to 9°.

Leaving St. Johns on July 28, the temperature stood at about 9°;
along the Newfoundland coast it was very irregular, varying between

84969°-15-6
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6 and 10°. Around Cape Race and beyond the temperature became
quite steady at 10.3°. Along the southern coast of N,ewfoundland
the temperature increased to 12°, and coming over the gully there
was a slight rise until 14° was reached. About 20 or 25 miles from
Halifax Harbor the temperature irregularly and quite rapidly dropped
to 10.7°.

ATMOSPHERIC TEMPERATURES.

True temperatures of the air are diffcult to obtain aboard ship, as
the heat produced by the ship is not very easily avoided. The
weather shelter used was placed on the bridge for a while but àfter-

. wards moved to the searchlight deck over the upper rilot house.
Observations made here were satisfactory, agreeing wel with thòse
made by the dry bulb thermometer on the windward side of the
vesseL.

A thermograph was used in the weather shelter and a continuous
record of the temperature was obtained. The ordinary thermograph
is not very suitable for marine work' as the salt spray and damp
atmosphere corrode the metallc/arts.

Marked differences were note in temperatures taken at different
levels. On the Newfoundland Banks north of the Gulf Stream
decided reverses in the temperature gradient were obtained amount-
ing to as much as 2.5° in 50 feet, the upper thermometer reading
higher. This condition may be due to the warm moist air from the
Gulf Stream blowing over onto the cold Labrador current, the lower
strata of air being cooled by the cold water. Farther north this
effect was not so marked as closer to the Gulf Stream.

On approaching the coast of Newfoundland with the wind blowing
from the land the upper thermometer read 4 ° higher than the lower
thermometer in a vertical distance of 60 feet. Temperatures were
taken at close intervals and as soon as the wind shifted to the sea
the temperatures of the two thermometers became equal. This was
at a distance of 5 miles from land.

HUMIDITY.

Great care must be taken in the measurement of humidity, as errors
are very easily made if the proper precautions are not taken. A
$ling psychrometer was used and operated on the widward side of
the ship; consistent results were obtained. The humidity was always
high. In a fog it was usually near 100 per cent, although seldom did
both thermometers read exactly the same. Checks were made be-
tween the Assmann and sling psychrometers and they agreed very~a -

PRECIPITATION.

The rain gauge was fastened to the searchlight platform above the
Jjridge. This seemed to be the most satisfactory location, as at this
place there was the least obstruction to catching the rain. The
results are only approximate, as the horizontal¡rojected area of the
gauge changes considerably with large angles 0 roll. ,

The precipitation in April was quite low, 0.24 inch from April 4 to
17. In May the precipitation was 0.73 inch from April 29 to May 17.
In June the rainfall increased to 2.17 inches from May 29 to June 17.
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ATMOSPHERIC PRESSURE.

The atmospheric pressure was measured with a marine mercurial
barometer, an aneroid, and a barograph. The mercurial could not be
read ats~a in roughw:eather; it was therefore used only to check up
the aneroid when possible. The barograph gave a contiiuous record
of the pressure and compared quite well with the aneroid. The
barograph was a little sluggish in its action as the pen arm had to be
screwed up rather tightly so that it would not leave the paper.

The pressure for the four months ranged between 29.22 and 30.49
inches of mercury. The largest and most rapid changes in pressure
were observed in April and also the storms and high winds were the
greatest in this month. The May variations in pressure were less
and for some weeks in June the curves on the barograph sheets were
almost straight lines. On the June cruise the greater part of the
month was very pleasant weather with very few days of high wind
velocity; we were also quite far south as noted on the chart. The
average pressure for May was higher than that for April and the
average for June was higher than the average in May.

TEMPERATURE EFFECTS AROUND ICEBERGS.

The bergs were usually passed at a distance of about 300 yards and
underway. Coming up to this distance there was no defiite rise
or fall in temperature that would repeat itself with regularity. Some'"
times there would be a gradual rise and at other times there would
be a fall in temperature. Steaming by some bergs the temperatu're
would be quite constant and regular; at others it would be very ir-
regular. No defiite temperature effects could be attributed to the
presence of icebergs.

WATER TEMPERATURE GRADIENT.

Two platinum thermometers were placed against the inside hull of
the ship, one a few feet below the water line and the other as low
as possible. A vertical difference of oiiy 9 feet could be obtained,
but in this sensible differences in temperature were sometimes noted,
amounting in the Gulf Stream to almost a degree.

Frequent readings were taken on approaching bergs, both in cold
and warm water (5° C.), but no marked differences were observed.
The upper thermometer almost always read higher than the lower
thermometer, the difference varying from 0 to 0.9° C. This might
be expected, as the general gradient of the sea water temperature
is in,this direction, the,surface being usually warmer.

TEMPERATURES CLOSE TO BERGS.

At several times a small boat was used to obtain temperatures
close around bergs. On April 12 a series of temperatures around a
large berg was taken. At 800 yards the temperature was 0.4°,
gradually going down to 0.1° at 200 yards; the temperature then
rose a little, and at 20 feet it stood at 0.3°; on the opposite side of the
berg at a distance of 20 feet the temperature was 0.1°. Around another
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berg in warmer water the temperature on one side at 20 yarâs was
1.9° and on the opposite side 3.1°. Away from the berg irregular
temperatules were obtained with no definite trend. At another berg
in stil warmer water temperatures on two,sides at a distance of 50
feet were 4.9° and 5.2°. Temperatures were then obtained at.every
30 yards to a distance of 1,000 yards. The temperatures increased
very irregularly to 6 0.

The effect of bergs on the temperature of the sea water is at most
very small, even in the warmer water. The temperature on al?proach-
ing bergs is often very irregular, with no defiite decrease or increase.
If there are temperature effects due to bergs they are not distinguish.,
able from the irregular variations observed.

CHARACTERISTICS OF BERGS.

The most southern bergs, those in which we were interested, were
found along the eastern edge of the Newfoundland Banks. Early in
April they were located at about latitude 43° N., in May they had
drifted farther south, and in June the bergs were found as far south
as latitude 40° 55' N. Here most of the bergs drifted into the Gulf
Stream and were carried eastward. As the water is quite warm,
the bergs disintegrate and melt very rapidly and are consequently
unstable. There is a constant crackling sound, and often a loud
report is heard, due possibly to the fractures caused by the immense
strains produced by unequal expansion.

Bergs are most rich in color; at a distance they appear white, but
clôse by some of the most intense blues and beautiful shades of green
are seen in the crevices and cracks along the,faces of the bergs. Some.
times streaks of brownish-yellow were observed, which are probably
due to diatoms carried down from the north where they are found in
abundance.

Echoes were obtained from all bergs having a perpendicular or
,nearly perpendicular face. Some echoes were heard at as great a
distance as 1,000 yards, but the majority were inaudible at distances
greater than 400 yards. One fantastically shaped berg, with steep
sides and a high peak toward the center, gave repeated echoes.

A sample of ice from one of the bergs was obtained and the amount
of dissolved air found to be about 1 per cent; this ice was quite clear
and contained probably the minimum amount of air. Berg ice is
white and nontransparent. It has no definite cleavage planes, but
is covered with small lines which have no definite direction. The
water obtained from the ice is fresh and very pure.

A remarkable optical phenomenon was observed one day when a
berg which was ordinarily below the horizon was seen raised above
it, at one time inverted and at another time erect. This phenomenon
was observed near the Gulf Stream.

The phenomenon of ice blink was quite prevalent around ice
fields. On clear nights, especially when the moon was up, the sky
along the horizon in the direction of the ice was markedly lighter than
the ,rest of the horizon; this effect could be not.ed before the ice was
sighted.
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Obserations, Apr. 1 to Apr. 18, at 8 a. m., se1'enty-fifth meridian time.

Date. Lat.N. Long. W. Dry. Wet. Humid- Vapor Dew Precipi-
ity. pressure. point. tation,-- - - - - -

\
0 , 0 , of. of. Percent,

Apr. 4.............. . 43 03 52 30 39,0 35.3 70 0.166 30 0
Apr. 5....,..,.. ....: 43 20 50 24 37.8 35,0 77 ,175 31 0
Apr. 6,..""....,... 43 01 49 15 33.4 31.0 77 .143 27 0
Apr. 7,......,..,.. .. 43 30 49 36 34,0 32,0 81 ,156 29 0
Apr. 8,..,..,...... .. 43 07 48 09 35,2 33,2 82 .166 30 0
Apr. 9......,....,.., 43 50 49 05 32.5 31.0 85 .156 29 0
Apr. 10,..,......,.... 44 33 48 55 41.5 40,5 92 .240 39 0

t~~: lL::::::::::::
44 36 49 09 31.0 31.0 100 .172 31 0
44 40 48 35 32.1 31.2 91 .164 30 0

Apr,13,...,....,..,.. 44 54 48 25 39.0 38,1 92 .218 37 0
Apr, 14............,.. 44 25 49 20 30,5 27,0 63 .106 21 0

1~~: ìL::::::::::::

44 07 52 00 36,0 33,0 73 .133 25 0
43 28 54 40 36,3 32,0 62 .132 25 0
43 35 59 20 32.5 32,5 100 .184 33 0-

'l'otal precipitati?ii.i";,,,..., -......... ....._-... ........_- ---------- 0
.

TemperatlÚes in degrees Fahrenheit,
Relative humidity In percentage.
Vapor pressure in inches.
ITçjpitatiònininclies;

'Barometric presuie in inclies.
Positions in degree and minutes.

Observations, Apr. 1 to Apr. 18, at 8 a. m" seventy-fifth meidian time.

I

Barom- Temper- Max- Min-Date, Lat. N. Long. W. et.er,
sea leveL. ature. imum. imum.- - - -

0 , 0 , OF. OF. OF.
Apr. 4...., . . .. .. .. .. .. , .. .. .. .. .. ' .. .... . 43 03 52 30 29,92 37,5 37.5 32,0
Apr, 5...."""""",.,..".,."""". . 43 20 50 24 30,23 39,0 39,2 30,6
Apr, 6......""",.",.""...."""",. 43 01 49 15 30,31 33,1 40,1 32,1
Apr, 7,....,..........",..........,...... 43 30 49 36 29,96 32,8 43,0 32,0

~i iF ..... ....'.1

43 07 48 09 30,32 35,5 35.5 32.0
43 50 49 05 30,26 36,5 37,0 32,.5
44 33 48 .5. 30,02 39,0 40.5 37,0
44 36 49 09 30,11 30,.5 39,0 30,0
44 40 48 3.5 30.40 34,.5 34,5 31. 0
44 54 48 25 29,53 39,2 39,8 34.0

Apr. 14.......,......,..................... 44 25 49 20 30,21 30,4 30,8 29,0
Apr. 15,.................."......,........ 44 07 52 00 30,15 39,0 39,0 32,0
Apr. 1ß,...........,....,..,......,........ 43 28 54 40 30,39 39,2 39,8 27,0
Apr. 17....,............"................. 43 35 59 20 29.42 34.0 41. 4 34,0

Observations, Apr, 1 to Apr. 18, at 8 a, m" seventy-fifth merdian time.

Wind. Clouds,

Date. Lat. N Long, W,

IV elocity,

Weather.
Direction. Kind. Amount.

0 , 0 , '.
I

-
Apr. 4........,....,.. , 43 03 52 30 NW.... .. .. .. 2 St. Cu.. .. .. 4 be.
Apr. .5.......,.. ,....., 43 20 50 24 WSW...., .. 3 Ci. St....... 6 be.
Apr, 6.......,..,..,.. , 43 01 49 1.5 ESE........ 2 Ci. , .... .. .. 3 bc.
Apr. 7..,..".......... 43 30 49 36 W.......... . 8 St. Cu.., .. . , 10 oe.
Apr, 8......,....,...., 43 07 48 09 WSW...... , 2

~ S"t: ë~:::::::
0 b.

t~~: 19:::::::::::::::::
43 50 49 0.5 ESE_....,.. , 2 10 oc.
44 33 48 55 S, by E.. .. ' 3 St. .. .. . .... 10 oef.

Apr. 11.....,.".",.,;, 44 36 49 09 NW, byW. 4 Nb.......... 10 oehz.
Apr. 12......,..,..,.... 44 40 48 35 SSW..,.... , 2 Ci........ ... 1 bc.
Apr. 13,............,.., 44 54 48 25 S............ 4 A. Cu......, 10 ocr.

nr !L~~~~~~~~~~~~~~~

44 25 49 20 W.........., 4 A. Cu..,.... 6 bc.
44 07 52 00 WSW..... .. 3 Ci. St.~.... 6 bc.
43 28 54 40 E....,...... 2 At. Cu...... 5 be.
43 35 59 20 WNW.. .. .. 3 St... .. .. .. , 10 oeL
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Observations, Apr. 1 to Apr. 18, at 8 p. m" seventy-fifth meridian time.

Thermometers.

Date.
Barom-

Lat.N. Long. W, se:l~~el Tem-

No, 1206. perature
No. 6992.

Max,
imum
17450.

,.Mini.
imuin
12078.

1:~~: L::::: :::::::::::::::: :::: :::::::::
43 10 54 40 29.83 31. 4 34.0 30.9
43 23 50 50 30.09 33.1 40.4 33.0
42 54 49 30 30.44 33.0 40.9' 32.0
43 32 49 25 29.63 41. 4 41. 4 33.1
43 31 50 30 30.29 33.6 34.0 32.0
43 41 48 32 30.35 34.2 39.1 33.1
44 30 48 25 30,23 38.0 38.7 36.0
44 27 49 21 29.91 35.5 39.5 35. ¡;
44 38 48 39 30.34 31. 0 36.0 30.0
44 55 48 28 30,08 35.3 43.3 31.2
44 47 48 55 '29.70 30,0 40.0 30.0
44 15 50 20 30.31 33.1 33.7 30.0
43 58 51 55 30.40 28.7 39.6 28,7
43 45 57 .,00 29.66 37.2 39.8 27. ¡;
43 40 61 20 29.75 31. 5 34.0 31. ¡;

Observations, Apr, .1 to Apr, 18, at 8 p. m., seventy-fifth meridian time.

i

Date. Lat. N. Long. w.1 Nl.~i89.
Wet Humid- Vapor Dew Precipi-

No. 7188. ity. pressure. point. tation.- - - - - --
0 , 0 , o. "0.'-- 'Per ëent. ..., - -_.-

43 10 54 40 33.7 31. 3 76 0.149 28 0
43 23 50 50 32.9 31. 4 85 .159 29 0
42 54 49 30 33,3 . 30, 7 76 .143 27 0
43 32 49 25 44.0 43.0 92 .264 42 0

',43 31 "50' 30 - '35,0 31.5 u~_,. _ ' 68 .. --.,138. ........,-26 _. .. ,0-.,
43 41 48 32 35.3 32.8 77 .158 29 0
44 30 48 25 39.0 38.6 97 .230 38 0
44 27 49 21 36.3 36.6 100 .217 37 0
44 38 48 39 30,6 29,2 85 .143 27 0
44 55 48 28 36.5 35,0 87 .186 33 0
44 47 48 55 . 32.8 28,5 58 .108 21 0
44 15 50 20 35.5 31. 2 62 .128 25 0
43 58 51 55 31. 0 27,0 60 .103 20 0
43 45 57 00 40.2 39.0 92 .228 38 0
43 40 61 20 30.2 30.2 100 .165 30 .24-

Total precipita-
tion.. .. .. .... --------_. -------_.- ---....... ......._-- --........ ........_- --........ .24

Observations, Apr. 1 to Apr. 18, at 8 p. m., seventy-fifth meridian time.

Wind. Clouds. Max-
imum

Lat. Long. ... . F:agjri wind
Däte. N. W. Weather: last 24 velocity

Direction. Veloc. Kind. Amount, hours. in last
ity. 24.,. hours.-' --

0 , 0 ,
Apr;ô'.,..,... , 43 10 54 40 WNW..., 3 St. Cu......, 4 bc.... .. , 0 7
Apr. 4........, 43 23 50 50 ESE,..... 2 -------..-_._- 0 b.. .. ... 0 3
Apr. 5......... 42 54 49 30 WSW..,.. 2 CL.. '.....' 3 bc.... .. , 0 4
Apr. 6...,...., 43 32 49 25 S........ .. 6 Nb.... '...., 10 ocrzu u _ 0 6
Apr. 7......... 43 31 50 30 NWbyN, 2 ......_-...... 0 b...,.., 0 8
Apr. 8....,.... 43 41 48 32 WNW.... L. Ci. St, ..,... 10 oc.. , .. .. 0 3
Apr. 9......... 44 30 48 25 ESE....., 2 St. .Cu....... 8 hg..... , 0 2
Apr. 10......., 44 27 49 21 SSW....., 2 St.....,..... 10 ocq....., 19 4
Apr. 11........ 44 38 48 39 W......., 2

'è'i:'si:::::::
0 b......, 0 .4

Apr. 12........ 44 55 48 28 SSE. .. .. , 2 3 bc.... .. , 0 3
Apr. 13......., 44 47 48 55 WSW...., 7 St. Cu....... 10 oc.. , .. .. 10 7
Apr. 14......., 44 15 50 20 WSW...., 3 St. Cu...,... 8 bc.... .. , 0 ¡;
Apr. 15......., 43 58 51 55 NW......, 4 CL,..... ,.. 0 b........ 0 ¡;
Apr. 16......., 43 45 '5 00 ESE..... , 5 SL .. .. .. ... 10 OCTID____ 0 6
Apr. 17,....... 43 40 61 20 N ........, 6 St. Cu..,.... 8 'bc.... .. .. 10 6

Total hours .'

of fog..., ..._----!--_..... ............ -------- .............. ..._------ ------_... 39 ........
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Observations, Apr. 28 to May 18, at 8 a, m" seventy-fifth meridian time,
.

Thermometers.
Barom-

Date. Lat.,N, Long., W, eter, sea Temper- Maxi- Mini-leveL. ture. mum. mum.-- - --
0 , 0 , OF. OF. OF.

Apr, 29.. ..,.........."..,............... 44 39 59 50 29,76 37.0 _________. - ~.- --' ---

llnn:
44 38 54 55 29,55 32.0 32.0 3UI
43 20 51 30 29.35 34,6 35.5 33.5
43 02 49 23 29,58 38,0 39,0 35.6
42 15 48 55 29,67 41.5 41.5 33.6
41 31 48 22 29.64 59.8 59,8 56.0
42 15 47 35 29,53 50,0 60,0 50.6
42 15 48 00 30,19 35,8 50,0 35.0
42 20 47 57 30,04 48,0 48,0 37.5
42 28 47 50 29,93 53,0 52,0 47.0

May 9,.. ,.....,......" ,.."......"...... 42 30 47 43 30,43 40,0 43,0 39.0

l1:r ~~::::::::::::::::::::::::::::::::::::
42 50 49 50 30.38 42,0 42,0 37.5
42 25 49 37 30,22 54,2 54,2 51.5

May 12.. .. .. .. .. .. .. .. .. .. .. .. .. , , .. .. .. .. 42 10 49 52 30,24 '60,0 60,8 54,0
May 13.. .. .. .. .... .. .. .. .. .. .. , .. , .. .. .. .. 42 11 49 49 30,19 55,0 56,2 44,6

l1:rU::::::::::::::::::::::::::::::::::::
42 05 49 25 30,26 42,0 52,0 37.5
42 20 50 40 'lO,23 54.0 64,0 51.8

May 16.. .. .. .. .. .. , , .. , .. , .. .. .. .. .. .. .. .. 43 00 54 45 30,06 43,6 43,6 43.&
May 17.. .. .. .. .. .. .. .. .. ' , .. .. , , , , .. .. .. .. 43 25 59 20 30,37 44,0 44.0 35.6

Observations, Apr. 28 to May 18, at 8 a. m., seventy-fifth meridian time.

Date. Lat.,N. Long" W. Dry. Wet. Humid- Vapor Dew Preeipi-
ity. press, point. tation.-- - - - --

° , ° , OF. OF. Per cent,
OF.

Apr. 29.... ....,..,.. 44 39 59 50 38.2 36.0 81 0,186 33 0,00
Apr. 30...., ..... ,.., 44 38 54 55 32,9 31. 0 81 ,152 28 0
May 1. .. ' .. , .. .. .. .. 43 20 51 30 35,0 34,0 91 ,185 33 °
May 2.. . .. , .. .. .. .. .. 43 02 49 23 34,0 32,0 81 ,158 29 0
May3.""".,""'" 42 15 48 55 40,0 39,0 92 .228 38 0

l1:rt:::::::::::::::
41 31 48 22 59,4 55,0 76 .385 52 0
42 15 47 35 50,0 45,0 67 .241 39 0

May 6.. , .. .... .. , .. .. 42 15 48 00 40,4 39,4 92 .231 38 0
May 7. , .. .. .. .. .. .. 42 20 47 57 52,8 52,8 100 .399 53 0
May 8.. , .. , .. .. , , .. .. 42 28 47 50 53.0 52,0 94 ,378 51 0
May 9......,..,.."" 42 30 47 43 40,0 39,0 92 , 228 38 0
May 10.. .. .. , .. .. .. .. 42 50 49 50 40,3 40,0 97 ,243 40 0
May 11. ' .. .. .. .. .. .. 42 25 49 37 54.2 54.0 99 ,412 54 0
May 12.. , .. , .. .... .. , 42 10 49 52 58,8 57.8 94 .466 57 0
May 13. .. .. .. .. .. , .. 42 11 49 49 56,2 55,6 96 ,432 55 0
May 14"......,..,.., 42 05 49 25 39,5 39,5 100 .242 40 0
May 15,....,......... 42 20 50 40 53,2 53,2 "," 100 .405 53 0
May 16.....,........, 43 00 54 45 44,0 44.0 100 .287 44 .12
May 17.. ...'........, 43 25 59 20 44.0 40.0 70 .201 35 0-

Total preeipi-
.21tation....", ' ._------_. ._._._--_. .......... ......-.-- -_........ _,,_0_,,_- ....0.....

Observations, Apr. 28 to May 18, at 8 a. m., seventy-fifth meridian time.

Wind. Clouds.
Date, Lat"N.. Long., W. Weather,

Direction, Velocity. Kind, Amount,-
° , ° ,

Apr, 29.....,..,.......... 44 39 59 50 WNW.... 4 OL..,....... 2 be.

~~l~::::::::::::::::::: 44 3S 54 55 NW...,... 6 Cu. Nb,..... 9 be.
43 20 51 30 WNW.. .. 4 St. Cu......, 10 pc.

May 2".................. 43 02 49 23 NNW..... 1 Fr.Ou...... 2 be.
May 3 ' , .. .. .. .. , , .. .. .. , ' 42 15 48 55 SSE.. .. .. 2 St. Cu... .. , 10 oerL
May 4. . .. .. .. .. .. .. .. .. , ' 41 31 48 22 SSE....... 3 CL Cu....... 2 be.
May 5....,..,.........." 42 15 47 35 NNE,.. .. 2 St. Cu....... 5 bez.
May 6.................." 42 15 48 00 NNW.., .. 2 St......... , 10 oef.
May 7 . . .. .. .. , , .. .. ,. .. .. 42 20 47 57 SSE..... .. 3 CL SL...... 8 bez.
May 8.................... 42 28 47 50 S by W.. , 3 St, Cu... .. .. 10 bef.
May 9..............,..... 42 30 47 4'l ......_---_. ---------- ....0_..--._.. .........-
May 10..............,.., 42 50 49 50 SE...... .. 2 St.. .... ' .. .. 10 oefd.
May 1 L . .. .. , .. .. .. .. .. ' , 42 25 49 37 SSE.... .. 4 Sf.,.,...... ' 10 oel.
May 12....,......",...., 42 10 49 52 S.... .. .. .. 2 OL. , .. .. .. .. 4 bez.
May 13. . .. ' .. .. .. , .. , .. .. 42 11 49 49 S..,..... .. 2 St.. . .. ' .. .. , 10 ocz.
May 14....,........,..... 42 05 49 25 Calm.. .. .. 0 'Ci. St......, 5 bef.
May 15"......,....,..,.. 42 20 50 40 SSW..,.., 2 St. Cu..,.... S beL.

l1:r~t::::::::::::::::::
43 00 54 45 WNW..., 2 Nb.. .. ' .. ..0, 10 ocr.
43 25 59 20 SSE..... .. 1 ........-..... 0 bz.
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Observations, Apr. 28 to May 18, at 8 p. m" seventy-ffthmeridian time,

Thermometers,
Barom-

Date, Lat.N. Long. W, eter ,sea
Temper-leveL. Maxi- Mini.

ature. mum. mum.- - -- -
, , , , 'F, 'F. o.F.

Apr. ~9..... .... ..~,......,..,............ 44 4,5 57 15 29,67 31.0 38,5 31.0

i!"n/y.....
44 23 53 05 29,49 34,0 34,9 31.8
43 30 49 56 29,49 34,5 38,5 34,0
42 28 48 49 29,69 33,0 39,5 32,0
41 33 48 45 29.60 56,0 56,0 41.5
41 55 47 41 29,54 59,5 64,0 54,0
42 33 48 10 29,92 35,8 50,0 35,8May6".,.".."""""""""""""" 42 20 47 58 30,22 37,5 37,5 35.8May 7, ... ' . . . . , . , .. , .. , .. , , ' , . .. , .. .. .. .. , 42 25 47 55 29,98 52,0 60,5 48,0May8",.,.,.."",.""""",.""""" 42 16 48 10 30,22 39,0 59,0 38,0May 9. ' .. ' . ' . ' .. , .. . .. , .. , .. .. , . , .. .. .. .. , 42 54 48 33 30,49 37,5 43,0 37,5May 10,.. .. .. , .. , ' .. , . .. , , .. .. .. , . , .. .. .. , 42 32 49 52 30,30 52,0 54,0 42,0

May 11..........." .."..,....,.... ,..,." 42 05 49 45 30,29 57,0 61.5 54,2May 12,. , , .. , , .. .. , .. . , .. , , , .. , .. .. .. .. .. , 42 20 4g 50 30,26 56,2 60,6 52,5
li:t U::::::::: ::: :::::::::: :::::::::::::: 42 05 49 52 30,17 52,0 58,0 48,0

42 23 50 20 30.23 55.5

I

55,5 37,0
May 15..", .,., """""',',""" ,,', '" 42 40 52 40 30,11 51.0 59,0 48,0May 16. .. .. . , . . , ...' .. .. .. .. , .. ' .. , , .. , , , .. 43 20 56 30 30,23 36,0 44,0 35,0
May 17..,..,.., ...,........",'.... ,..,... 43 55 61 30 30.41 40,0 55,0 40,0

Observations, Apr. 28 to May 18, at 8 p. m" seventy-fifth meridian time.

Date, L t N L W D W t Humid- Vapor I Dew Precipj-a. . ~~~ ~ pressure.. point. tatioa,

Apr. 29.............,
Apr. 30..... ........,
May 1..".,.,.""",
May 2...... '.. .... ,..
May3,.""".."""
May L..,......,....
May5,.,.""""""May6,....""".""
May7,.....,.""""
May 8.......,....,..,

-~:t iõ:::::::: :::::::
May 11.""".""",
May 12""""."""
May 13....,.........,
May 14,.............,
May 15..,......,...,
May 16....,....,....,
May 17....,..........

44 45
44 23
43 30
42 28
41 33
41 55
42 33
42 20
42 25
42 16
42 54
42 32
42 05
42 20
42 05
42 23
42 40
43 20
43 55

57 15
53 05
49 56
48 49
43 45
47 41
43 10
47 58
47 55
48' 10
48 33
49 52
49 45
49 50
40 52
50 20
52 40
56 30
61 30

'F.
31.8
35.0
34.8
33,0
56,0
59.0
35,0
37,5
52,3
38,0
37,5
51.0
56,5
57,5
52,0
57,6
52,5
3.7.2
40,6

'F.
29,5
33,0
33,8
32,5
53,3
56,0
35,0
36.5
52,0
37,0
36,5
51.0
55,5
56,5
51.0
56,0
51.0
37,2
39,0

Per cent.
77
82
90
95
84
84

100
92
98
92
92

100
94'
94
94
91
90

100
88

0.139
.166
.181
.178
.376
.419
.203
.205
.385
.210
.205
.373
.420
.445
.364
.430
,355
,221
.222

OF.
26
30
32
32
51
54
35
35
52
36
35
51
55
56
50
55
50
37
37

o
o
o
.05

o
o

.11
o
.04

o
o
.08

o
,0

.04
o
o
.10
.10

Total precipi-
tatioir~~~~,~~~: ~=., .",'."" . :~~~__. '.-'" '.., 'I"". :~.ddL_."""~~._~~~
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Observations, Apr. 28 to May 18, at 8 p. m., seventy-ffth merdian time.

Wind. Clouds. Maxi-
mum

Lat. Long. 'Fog wind
Date. Weather. last 24 veloe.N. W. Veloe- hours. ityDirection. ity. Kind. Amount, last 24

hours.- --
0 , 0 ,

g I

Apr. 29........ 44 4S 57 15 NNW..... 6 A. Cu....... 4 be...,. .. 6
Apr. 30......., 44 23 53 05 WNW.... 4 St. Cu...... 10 oc.__..._ 6
May 1. ........ 43 30 49 56 W........ 4 St. Cu...... 4 bem,. .. 0 5
May 2......... 42 28 48 49 NE....... 2

'St:'ëii::::::
0 b,......, ° 5

May 3........ 41 33 48 45 SE.,. ..... 4 7 berI.. . .. 3 4
May 4.... ..... 41 55 47 41 S......... 3 Cu. Nb...... 10 oe1..,.,. 1 4
May 5. ........ 42 33 48 10 WNW.... 3 St........ .. 10 oef..,. .. 9 3
May 6....... 42 20 47 58 Calm.... .. 0 St.......... 10 ooz._ .._. 20 4
May 7......... 42 25 47 55 S... ..,... 5 St. Cu....... 10 oe...... . 0 5
May8......~.. 42 16 48 10 NW...... 2 Ci. St...,.. 3 be..... . 13 5
May 10......., 42 32 49 52 $SE.... .. 3 Nb......... 10 ezud.. .. 2 4
May ll......., 42 05 49 45 W by S... 1 St. Cu...... 5 be.... ., 10 4
May 12........ 42 20 49 50 SSW..,... 1 Ci. St. ..... 4 be..... . 0 2
May 13........ 42 05 49 52 WNW.... 2 St..,..... .. 10 ocf..... . 12 3
May 14....... 42 23 50 20 SSW...... 2 Oi. St....... 4 bez,.. .. . 14 3
May 15....... 42 40 52 40 S...,..... 4 St....,__... 6 beL.. . .. 15 4
May 16......., ,43 20 56 30 NNW..... 1 St.......... 10 OCZ...oq 10 4
May 17........ 43 55 61 30 Calm.. ' .. . 0 ....._-----... 0 bzw... .. 3 2-

Total hours
of fog...... ........ .--_."-- ...------... -------- --_.._---_.... ---------_. .._.....-.. 112

Observations; May 29 to June 18, at 8 a. m" seventy-fifth meridian time.

Thermometers,
Barome.

Date. Lat. N. Long. W. ter sea
leveL. Tem- Maxi- Mini-

perature, mum, mum.- - - - -
0 , 0 , 0 F, 0 F. of,

May 29.................... ..-..........,... 43 25 60 30 30,28 39,0 43,4 38,5

~:r ~L::::::::::: ::::::::::::: :~:::::::
42 20 56 20 30,22 41. 8 41. 8 38,5
42 '20 52 30 30,06 48,0 48,0 38.5

June 1. ...........,....................,.. 42 20 50 55 30,01 61. ° 61. ° 54,2
June 2... ...,."",.",.""""".""." 40 55 48 15 30,35 66,0 66,0 63.5
June 3.....,....,.,..,.,."""".,.",." 41 02 47 38 30,31 54,0 59,0 51.0
June 4........,:.. ,.,'.'""'.,.,..'.',,., 40 35 47 35 30,30 60,0 '.' 66,0 56,0
June 5...... ..............,............... 41 56 47 30 30,36 67,2 67.2 59,0
June 6...........,."""""."""",." 42 00 48 10 30.20 54,0 54.0 47,0
June 7...,..........,.............."..... 41 33 48 34 30,11 51. 5 58,5 51.0
June's..........: '............,..,........ 41 05 48 00 30,06 52,5 52,5 50,0
June 9.... .....,..........,....... ..,...., 42 30 48 25 30,03 51.0 51.0 46.5
June 1O.............,...................., 42 30 48 40 29,93 50,0 55.0 47.0
June Il....................,.............. 42 23 48 40 29,99 51. 0 51.0 45.0
June 12.......................... ......... 42 52 49 53 29,86 52,7 52,0 49,0
June 13.. ...............,................, 42 13 49 01 29,99 55,0 56,0 54,0
June 14.............. ,..,..,........,...., 42 40 48 15 29,83 55.5' 55,5 51. 0
June 15,. .............,.,..,.........,.... 42 40 50 00 30,09 56.2 56,2 45,0
June 16... .........,..,..".........,..... 45 03 52 29 29,91 43,0 48,0 43,0
June 17...........,...........,....,..,.,. 45 17 56 40 29,71 48;0 48,0 42,5
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Observations, May 29 to June 18, at 8 a, m., seventy-fifth meridian time.

Date, Lat. N. Long. W, Dry, Wet, Humid- Vapor Dew Precipi- ,
ity. pressure. point, tation.-- -- - - -

0 , 0 , of, of, Per cent, of.
May ~9.....,........, 43 25 60 30 40,2 36,8 72 0,175 31 T.
May, 30...,.,......,.. 42 20 56 20 43,0 38,5 65 .180 32 0
May 31. . . ... .. , .. .. , 42 20 52 30 47,0 42,5 61 .196 34 0
June 1. . . , . . . .. .. .. .. 42 20 50 55 61.5 60,0 92 .502 59 0
June 2.....,....,.... 40 55 48 15 66,0 64,0 90 .574 63 ,08
June 3.. . ,..,........, 41 02 47 38 54,0 54,0 100 .417 54 .02
June 4.. ...,....'.... 40 35 47 35 61. 0 60,0 95 .527 60 0
June 5 , . . .. , .. .. .. .. , 41 56 47 30 67,0 65,0 90 .595 64 ,17
June 6.. ...,...,..,.. 42 00 48 10 54,6 54,0 97 .404 53 ,02
June 7,. ' ..,....,.... 41 33 48 34 53,0 53,0 100 .402 53 .27
June 8...........,.., 41 05 48 00 52,5 52,5 100 .394 53 .27
June 9......,....,.., 42 30 48 25 52,0 51.0 94 ,364 50 0
June 10,:, .........., 42 30 48 40 51.0 48,8 88 .329 48 .07
June 11... ....'...... 42 23 48 40 51.0 50,0 94 .351 49 0June 12,.., ,.... ,.... 42 52 49 53 56,5 56,0 97 .444 56 ,06
June 13, , . . , : ' .. .. , . , 42 13 49 01 55,0 55,0 100 .432 55 ,2(
June 14.....,..,...., 42 40 48 15 55,0 55,0 100 .432 55 .10
June 15... .._........ 42 40 50 00 56,0 54,0 88 .395 53 .03
June 16... .,........, 45 03 52 29 43,5 43,0 96 .275 43 .15
June 17.. ..,......... 45 17 56 40 48,0 46,0 86 .287 44 0

Total precipita-
tion""" ,." ......._.- - ~ - - - . . . . -

I........ ..
--......_- ......._--

I......,.. -
......_-.. 1.44

Observations, May 29 to June 18, at 8 a. m., seventy-fifth meridian time.

Wind. Clouds..

Date, Lat. N. Long. W, VÝ eather.

Direction, Velooity. Kind. Amount.-
0 , 0 ,

May 29...........,......, 43 25 60 30 N ..,.,.... 4
'St:'ëu......-:::

0 b,
May 30"...... ,........" 42 20 56 20 NNE, .... 3 9 boo
May 31, , , , , , ' , ' . . , , . . . , . , 42 20 52 30 Calm.. .. . . 0 Cu, SL...., 7 bo,
June L...............,.., 42 20 50 55 SW. by S. 5 Cu....,..... 7 boo
June 2" "",""" '" ,.., 40 55 48 15 S........, 3 Ci. St......, 4 bo,
June 3"."""""""", 41 02 47 38 SSE,...,. 2 Ci. . .. .. .. .. 6 bez.
June 4,............,...... 40 35 47 35 S.,:'..,.., . 2, Ci........ .. 5 bez.
June 5.,."""""""", 41 56 47 30 S. by Eo.. 2 St........,. , 7 be.
June 6"."""""""", 42 00 48 10 SSE.. ,... 3

'Nii::::::::::
0 bf.

June 7.........,.... ,...., 41 33 48 34 SSE...... 1 10 oc!r,
June 8,........,.......... 41 05 48 00 NE....... 2 Nb......... .. 9 bez.
June 9....,........,:,.... 42 30 48 25 SE........ 1 Ci. St....... 6 be.
June 10..........,....,.., 42 30 48 40 SW....... 1 St, Cu.. .. .. 10 ucz.
June 11,..,..,..,........, 42 23 48 40 S... ...... 3 S t, Cu.. .. .. 6 be.
June 12,................., 42 52 49 53 SSW..,..: 4 St.....,..... 10 oef.
June 13, .. .. .. .. .. .. , .. .. , 42 13 49 01 SSW.... .. 2 SL . .. .. .. .. 10 oef.
June 14""",.,."""", 42 40 48 15 SSW.... .. 4 St. Cu... .. .. 10 oefr.
June 15......,..,........, 42. 40 50 00 ESE...... 1 Ci. Cu.. . .. .. 5 be.
June 16.. .. .. .. .. . . .. .. .. , 45 03 52 29 ENE..... 2 St, Cu......, 10 oe,
June 17........,........_, 45 17 56 40 SW by W . 5 St. Cu..... .. 10 oe,

"-.~_.--
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Observations, May 29. to June 18, at S p. m., seventy-fifth meridian time.

Thermometers,
Barom-

Date. Lat,N, Long. W, eter
sea-leveL. Temper- Maxi- Miii-

a ture, mum. mum.- - -- -
0 , 0 , 0 F, 0 F. 0 F,

May 29....,..,..,.... .,.................., 42 50 58 30 30.31 39.0 41.0 37,0
May 30...........,..,..... ,.......,......, 42 20 54 25 30.12 44.0 44.5 41. 8
May 31:..,.,..",." ,...' ,. ,.."",..,.'" 42 10 52 00 30.09 54.2 54.2 44.0
June 1""..,."".""""""""""",, 41 26 49 11 30.23 66,0 66. O. 61:0
June 2",..."",..,...".".",."""", 40 54 47 38 30.38 59.0 66.0 54.0
J un'; 3, , . . .. .. ' .. " .. , . ' .. .. .. .. .. .. ' .. ' .. 40 32 47 37 30.31 56.0 63.6 54.0
June 4,..,.,."" '., ,..', ,...,..,..'.'"" 41- 21 47 06 30,36 61:8 61:8 53.0
June 5"... ,.'",..'"."....'"",.."", 41 40 47 58 30.28 50.5 67.2 ,50.5
June 6".,..",.. '.'".'"."'".,,.,"", 41 14 48 19 30.13 58.5 58.5 51:8
June 7"". ..., ..,.' .........'.. ,.... "", 41 26 48 45 30.06 55.0 55.0 51. 5
June 8",....,."",..."...""",..",.. 42 16 48 47 30.06 46.5 52.5 46.0
June 9."" ........, ,.. ,..,..,.. ........., 41 55 48 15 29.96 53.5 64.0 51:0
June 10, , , , . .. .. .. , , .. , . . .. .. . , .. .. , .. , .. , 42 30 48 26 30.00 45.5 53.0 45.5
June 11..."..,.. '.,'" ,............. ,..., 43 06 49 57 29.85 50.0 62.0 48.0
June 12.......,..........", ... ,....,..,.., 42 13 49 27 30,03 56.0 62.0 52.7
June 13..."..,...................,..".., 42 26 48 17 29.99 52.2 57.0 51.0
June.14,.".....,...,.,....,....,........ , 42 26 48 11 30.02 47.0 59.0 45.0
June 15.",.......... ,'... ,....,......."', 43 50 50 10 30.10 48,0 48.0 56,2
June 16..,..".""",.,.""."""".", 45 21 55 00 29,91 42.8 43.0 41:0
June 17..". ......,.........,.... ,.. ,'''', 44 58 58 55 29.92 42.0 49.0 42.0

Observations, May 29 to June 18, at 8 p. m" seventy-fifth meridian time.

I L t N L W D W t Humid- Vapor Dew Precipi-
Date, a. , ong., ry. e , ity. pressure. point. tation.

l~~---- Percent; -~-
May 29.............. 42 50 58 30 40.0 36.0 68 0.168 31 0May 30........ ,...'.., 42 20 54 25 46.0 40.6 61 .189 33 0May 31. .. ' .. . .. .. , .. 42 10 52 00 56.5 51. 0 68 .310 46 0June!.....,..:.,..., 41 26 49 11 67.0 65.0 1)0 .595 64 .08June2.............., 40 54 47 38 61.5 60.0 92 .502 59 .02June3..,............ 40 32 47 37 56.0 52.0 80 .358 50 0June4..,..,....,..., 41 21 47 06 62.0 61:0 95 .527 60 .30June5................ 41 40 47 58 52.0 52.0 -100 .387 52 0June6.,....,......., 41 14 48 19 59.0 58.0 94 .469 570June 7, . . .. .. ... " . . ' 41 26 48 45 55.0 55.0 100 .432 55 .25June8,.............. 42 16 48 47 49.0 48.0 93 .323 47 0June9...u........., 41 55 48 15 53.5 52.5 94 .384 52 0Junel0,............. 42 30 48 26 46.0 45.0 93 .288 44 0,June 11..."... ..,.... 43 06 49 57 50,0 -50.0 100 .360 50 .02JuneI2....,..,...... 42 13 49 27 56.0 52.0 77 .345 49 0JuneI3...,......... 42 26 48 17 52.2 52.2 100 .389 52 .06June 14..... .......u 42 26 48 11 47.0 46.0 93 .296 45 0JuneI5.............. 43 50 50 10 48,0 47.0 93 .310 46 0June16.............. 45 21 55 00 48.5 48.0 96 .327 47 0June 17,... .......... 44 58 58 55 44.0 44,0 100 .287 44 0

Total precipi-tation........ .......... ,....,.... .......... ......,.., .......... ......,.., ,......... .73
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Observations, May 29 to June 18, at 8 p, m., seventy-fifth merdian time.
-

Wind. Clouds, Maxi.
mum

i,ong. Wroth. Fog wind
Date. 'Lat.N, last 24 veloe,W, Veloe. er. hours. ity lastDirection, ity. Kind, Amount.

21
hours.---

0 , 0 ,

May 29........., 42 SO 58 30 NNE...., 3 St. Cu.... .. 5 be...., 0 6
May 30..... ,.... 42 20 54 25 N........, 1 St. Cu...... 10 oe.... . 0 3
May 31.......... 42 10 52 00 SSW...... 2 St, Cu,...... 9 be,..., 0 3
June 1........... 41 26 49 11 WSW..... 3 st. Cu..... .. 4 be..... 0 6
June 2........... 40 54 47 38 SSE....... 2 A. Cu....... 8 be... .. 0 3
June 3........... 40- 32 47 37 S...,...... 2 A. Cu....... 5 bez.. .. 2 3Jtie4........... 41 21 47 06 NNE,.. .. 1 Nb .----..-. 10 DC.. ' .. 0 4
June 5.........., 41 40 47 58 SSE....... 3

'èi:::::::::::
0 bez.... 2 4

June 6........... 41 14 48 19 SSE....... 3 5 be.... . 5 4
June7.........., 41 26 48 45 SW....,.. 2 St. Cu....... 10 ocz.... 1
June8........... 42 16 48 47 SE...... .. 1 Cu.......... 5 be..... 7
JUÌe9.......... ' 41 55 48 15 SSE....... 2 St. Cu....... 10 00...... 0 4
June 10........., 42 30 48 26 WNW.... 2 st. Cu.... .... 5 be..... 2
June 11..".."., 43 06 49 57 S........ .. 3 Nb.......... 10, oefr. .. 2
June 12, , . . . , . . . ' 42 13 49 27 SSW...... 2 SL......... 10 DeL, .. 21
June 13"..,...., 42 26 48 17 ssW...... 2 St...... ..... 10 ocL . .. 22
June 14..",..." 42 26 48 11 WNW.. .. 1 St. Cu,...... 10 DC.. .. . 17
June 15. .: .....,' 43 'SO 50 10 Calm.",., 0 Ci. Cu....... 4 be..... 0
JunIU6......... . 45 ,'21 55 00 ENE.... . 3 St........ ... 10 oc!.. .. 1
June 17.......... 44 58 58 ,55 W by S... 6 St, Cu,...... 9 be..... 1

.......,1,.......

-
Totalhours

offog.. .. ' ___.0_______ ........ ............-- ....-..... ._-..... 83 ._--_.-.

4
2

2
4
4
3
4
2
4
6

Observations, July 9to July 31, at 8 a. m., seventy-ffth meridian time,

Date, Lat. N. Long. W. Harome. Tempera Dry, Wet. Preeipi.
ter. ture. tation.- - ~~- -

0 , 0 , 0 0 0

July 9....., ,..... ........... ,.. 47 35 52 40 29,84 45.5 4~,5 44,0
July 10. . . . . . .. .. .. .. .. .. .. .. .. : 49 55 SO 00 29,71 43,7 44,0 43,5
July U.. . . . .. .. .. .. .. ' .. .. .. .. . 51 Oï 50 20 29,85 38,0 38,0 37,5 T.

¡U::uHI
51 55 52 35 30,06 39,0 39,0 38,5
52 15 53 50 29,80 38,0 37,0 36,0
51 20 53 00 29,68 35,7 36,6 36,,'
48 35 52 05 29,70 45.5 45,5 45.2
4ï 2,5 52 30 30,06 46,0 46,0 43,7 0.16
46 03 ;;2 00 30,10 SO,7 50,5 49.8 .05
45 05 51 45 30,16 54,0 54,0 54,0 T.

July 19... ........,..,..,......, 44 10 51 00 30,11 60,2 ,60,2 60,0
July 20... ......', ....,........, 43 20 .50 05 30,05 61.5 61.5 61.3
Julv 21...........,......,..".. 44 15 49 35 29,91 59,0 .59,0 58,9
July 22... ..'..,..,..,......',.. 43 00 48 SO 30,13 51.0 52,0 51.0
July 23... ..'.. ," ,'.. .......,.. 45 10 47 30 29.93 58,81 56.2 56,0 T.
July 24.....,.. ,'" ............, 4~ 55 45 45 29,81 57.5 57,5 56,8 .08
July 25.............,..,....,.., 4ï 00 45 45 29,8T 48,8 SO,O '18,7
July 26.............,.........., 47 25 49 50 29,99 49,2 , 49,0 48,0
Julv 27......... ,...........,.., St. Johns, Nfld, 29,79 48,8 49,0 48,5
July 28.....,..,................ 47 20 52 40 29,72 5.,0 56,0 54,5
Julv 29.. .......',..,....,...... 45 551 56 10 30,07 52,0 52,0 51. 2
July 30.....,....,....,......." 45 05 60 05 30.20 56,0 56,0 52,0-

Total precipitation.". ' . , , ..._-----. ....._---. ....._---- -......... .....--... ...__.-.-. .29
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Observaiioos, July 9 to July 81, at 8 a. m., seventy-ffth meridian time.

Wind. Clouds.

Date. Lat.N. Long. W. Weather.
Direction. Velocity. Kind. Amount.-

0 , 0 , "

July 9,........,....,..... 47 35 52 40 NW,byN. 4 Sf. Cu......, 10 oe.
July 10................... 49 55 50 00 WNW.", 4 Ci. St....,.. 2 be,
July 11................... 51 07 50 20 NNW..... 3 St........ .. 9 beL.
July 12" c... ,......,..,.. 51 55 52 35 S........ .. 2 St.. .. .. .. ; .. 8 bez.
July 13...........,....... 52 15 53 50 SSW.... .. 2 St. Cu... .. .. 10 be.
July 14................... 51 20 53 00 NNW... .. 4 St. Cu....... 10 oct.
July 15,..............,.., 48 35 52 05 SW.... .. 3 Nb........ .. 10 ocr.
July 16.........,.,....,.. 47 25 52 30 SSE....... 1 A,St..... .. 10 oe.
July 17................,;, 46 00 52 00 SW.....,. 3 Ci. Cu ....., 5 be.
July 18........,......,.., 45 05 51 -h'i S.... .. .. .. 3 St......... . 4 beL.
July 19.......... ..,..,.., 44 10 51 00 SSE.. ' .. . 2 St. Cu....... 6 beL.
July 20.........,........ 43 20 50 05 S.... .. .. .. 3 St. Cu....... 5 bet.
July 21....,........,.... 44 15 49 35 SE"".". 3 St, Cu....... 8 beL.
July 22............,...... 43 00 48 50 NNW..,.. 1 St. Cu...... 8 beL.
July 23..........,....,.., 45 10 47 30 ESE.... .. 1 St,.. .. .. .. .. 5 bet.
July 24,."......,..,..,.. 45 55 45 45 SSE...., .. 2 St.. .. . .. .. .. 5 bet.
July 25,.."",.""",." 47, 00 45 45 SSW...... 4 St. Cu,..,.., 2 be.
J,Uiy 26, . ' , ,.. .. .. .. .. .. , 47 25 49 50 SSW.... .. 1 Ci. St....... 2 be.
July 27,.. __,....,......., St. Johns, Nflò.. SSE..,. .. 2 St. Cu....., 8 beL.
July 28,................ 47 20

I

52 40 WSW..... 2 St. Cu...,.., 10 oe.
July 29..,......,..,...... 45 55 56 10 E......... 3 Sf. Cu...... 7 be.
July 30,..,..,............ 45 05 60 05 ENE.... .. 4 St, Cu...... 8 pc.

Observations, JiÛy 9 to July 81, at 8. p: m., seventy-ffth meridian time.

Date. Lat. N. Long. W, Barom- Temper- Dry. Wet. Preeipi-
eter. ature, tation.- - -- - -

0 , 0 , 0 0 0

July 9..,..........,..,........, 48 40 51 15 29.97 45.0 48,2 45.0
July 10""""""",."""", 50 35 49 40 29.64 39.0 39.0 38,5 T.
July 11,..............,....,.... 51 20 51 45 30,06 39,0 39.0 38.5
July 12,..,...................., 52 35 53 35 29.89 35,2 35.2 35.0 0.02
July 13".."............",.... 52 13 53 10 29.70 35.7 35.7 35.6 .03
July 14.""""",..,.""".,. 49 25 52 10 29.72 39.0 39.3 39.0
July 15.. ................,...... (1) (1) 29.93 46,8 46,8 42.0
July 16......,..,....,..,......, 46 15 52 05 30.07 48.5 49.0 48.8 T.
July 17, ,..,......,........,..' 45 20 51 40 30.15 54,0 54.5 54.0
July 18,.."""",."""",." 44 15 51 10 30,19 .59.0 58.5 58.5 T.
July 19,..., ..,...... ....,'....' 43 20 50 25 30.06 61.5 61.5 61. 4
July 20...,........,..,...... ,.. 44 05 49 40 30,04 59,0 59,0 58.8
July 21. ,......'...,..,......... 44 50 49 10 29.98 52,0 52.1 52.0
July 22.""""""".,...",., 45 10 48 05 30.14 45.6 45.6 45.2 T.
July 23.,..,......"..,.."...., 45 30 46 10 29.91 54,0 53.8 53.6 .03
July 24" ........,...., ,.. ..,..' 45 10 46 55 29.78 54,5 54.7 54,5
July 25",.""""""""",., 47 20 48 45 29.95 51. 8 51. 8 49,5 .56
July 26.,......,..,..,..,..,.... 47 35 52 00 29.91 51.8 51. 6 51. 2
July 27......,..,..,............ (1) (1) 29.79 48,8 49.0 48,5 .56
July 28,..,..,..,....,..,.. '.... 46 25 53 50 30.02 51.0 51.5 49.5
July 29....,....,......,......,; 45 33 58 10 30.12 53.0 52.8 49.8
July 30.,..,.."..,............, 44 45 61 50 30.15 54,7 54,7 53.2- - - - - - -

Total precipitation." .. .. ' -......... .......--- ....._-_.-. ...._-_... ......._-- .------_.- 1. 20

1 St, Johns, Newfoundland.
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Observations, July 9 to July 81, at 8 p. m., seventy-fifth merdian time.

Wind, Clouds, Maxi-
Lat. Long. Weath- Fog mum

Date, N. W.

I Amount.

er, last 24 wind,
Direetion, Veloe- Kind. hours. 24

ity, hours,
i ---

0 , . ,
July 9,...., ...., 48 40 51 15 WNW.. .. 2 A, Cu....,.. 6 be.., .. 0 5
July 10......,.., 50 35 49 40 WNW,.., 5 Nb.......... 10 oed., , 0 8
July ll,.......p 51 20 51 45 NbyW,.. 1 St........".. 10 oef.,. , 18 3
July 12.....,.... 52 35 53 35 SbyE,.., 2 St. Cu....... 10 oed" . 21 3
July 13,........, 52 13 53 10 NE..,.... 3 St. Cu,...... 10 oef. .. , 8 3
July 14.......... 49 25 52 10 NW.,...., 2 Ci...,..... .. 4 be..... 13 4
July 15......,.., (1) (1) Calm,. .. .. 0 St. Cu...,... 10 00...._ 1 4
July 16.......,.. 46 15 52 05 SSW.... .. 2 St, Cu;...... 10 oef.,. . 9 2
July 17........., 45 20 51 40 SSW,... .. 2 Ci. St....... 3 be,.. .. 10 3
July 18..,......, 44 15 51 10 SSE,. .... 1 St,..,..,.. .. 5 beL,1 13 3
July 19..,..,.... 43 20 50 25 SSE,.... ' 2 SL,...... .. 4 beL .. 21 3July 20""",." 44 05 49 40 SSE" .... 2 St. Cu...... 6 beL., 23 4July2L.....,.,. 44 50 49 10

~":::::I

3 St. Cu,...... 10 oef. . .. 22 4
July 22........,. 45 10 48 05 0 St,........ .. 5 beL .. 17 2
July 23...,.,.,. 45 30 46 10 SSE, ..,.. 1 St. Cu....... 7 befd.,. 21 2
July 24......,... 45 10 46 55 SSW....,. 2 SL....,.... 6 beL .. II 3
July 25.. ........ 47 20 48 45 SSW,.,.., 3 Ci. St...,.., 3 be..... 0 5
July 26.......... 47 35 52 00 SSW...... 2 Ci. St,....., 3 be.. . ' 4 3
July 27......".. (1) (1) ENE" ...1 1 St. Cu....,.. 10 ocz.. . . 10 2
July 28..,...,.., 46 25 53 50 N......... 2 Ci. St....,.. 3 be.... , 0 3
July 29....,..... 45 33 58 10 ENE..... 3 Ci. Cu...,.., 7 be.... ,

~ I
4

July 30........., 44 45 61 50 ENE___._ 3 St. Cu,..,.., 10 oc.. .. . 4---
Total fog. . ..._._.- ---_.... ......._---- ----.--- .-..0---..-..-

I........ ..
...-.--- 222 I......'.

1 St. Johns, Newfoundland.

o



FIG. l.-CLOSE VIEW OF A LARGE BERG, ABOUT 150 FEET HIGH.



FIG, 2,~THE "MIAMI. PASSING A LARGE BERG,

FIG, 3,-" NORTHERN SLOB,"



FIG, 4,~CHARACTERISTIC P¡\¡"I-SHAPED BERG,

FIG,5,-A,FLOEBERG,



FIG, 7,~A DANGEROUS" GROWLER,"



FIG, 8,~TYPICAL MID'SEASOI'- BERG.

FIG. 9,~A BERG IN LAST STAGES OF DISINTEGRATIOI'-, JUNE 12, 1914,
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