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21.—REPORT UPON A PHYSICAL INVESTIGATION OF THE WATERS OFF
THE SOUTHERN COAST OF NEW ENGLAND, MADE DURING THE
SUMMER OF 1889 BY THE U. 8. FISH COMMISSION
- SCHOONER GRAMPUS,

BY WILLIAM LIBBEY, JR., SC. D,

Professor of Physical Geography, College of New Jersey, Princeton,

[Plates cxxiv~crvii and one text figure.]

PURPOSE AND PLAN OF THE INVESTIGATION.

During a part of the summer of 1889 the Fish Commission schooner Grampus was
assigned to the investigation (under the direction of the writer) of certain problems -
relating to the waters lying off the coast of the New England and Middle States.
The object of the expedition was to study the temperature relations between the cold
wall of the Labrador current and the warm waters of the Gulf Stream, with the idea of
establishing some connection between the changes in temperature in the waters and
the migrations of the fish which inhabit them. That such a connection does exist has
been shown by the researches of the Commissioner of Fisheries, Mr. M. McDonald,
upon the shad, and of Prof. G. Brown Goode upon the menhaden. The attempt was
now to be made to verify this upon a larger scale and in a systematic manner.

It is believed that in the seasonal variations of the hydro-isothermal lines will be
found the key to explain the migrations and the geographical distribution of our
important food species as well as of the food upon which they subsist, as both depend
upon the temperature variations which determine the changes that occar in their loca-
tion. It may aiso happen that while the changes in position of these areas of equal
temperature will differ in succeeding seasons, they will, however, stand in some essen-
tial relation with the genéral meteorological conditions upon the land which are under
constant observation and discussion. The data eventually obtained will undoubtedly
lead to important generalizations bearing upon the questions of physical geography
and biological physics, or the relation of marine species to their physical environment.

Our plan of operations was to start at a point south of Nantucket Island, and
then running due seath, to make a series of soundings, accompanied by a set of obser-
vations upon the temperature and specific gravity of the water at various depths., The
observations were made by means of instraments attached to a steel-wire cable which

was controlled upon the deck of the vessel. These serial-temperature and specific-
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gravity observations were made as nearly as possible 10 minutes of latitude apart.
To the westward of this first line, a series of such lines were run out from the shore
well into the Gulf Stream, at intervals of 10 minutes of longitude. There were nine’
of these lines, four of which were afterwards duplicated, and upon each of these lines
‘at right angles to the coast there were usually twelve or thirteen stations. Lack of time
and the limitations of our craft (it being a sailing vessel) prevented the repetition of
mqré of these lines, which we had intended doing. The position of the instruments
upon the cable was determined experimentally, and we finally adopted the follow-
ing depths: The instruments were placed upon the 5, 10, 15, 20, 25, 30, 40, 50, 75, 100,
150, 200, 250, 300,400, and 500 fathom points, and thus, with the surface observation,
seventeen observations in all were made at all the deep-sea stations; of course in shal-
lower water fewer observations were made, but the intervals between the instruments
remained. the same.

It will be seen that the instroments were placed closer together near the surface
where the changes of temperature were most rapid. By this means we sought to
obtain a cross section, so to speak, of the water on each of the lines, which were from
120 to 130 miles long.

In case the work is continued next season, it would be advisable to estabhsh an
observing station upon the Nantucket New South Shoal Light-ship, in order that a
systematic study may be made of the changes in temperature and specific gravity
and also of the atmospheric conditions which accompany them. Such a series of
observations is very much needed as a basis of comparison, and a series extending
through a whole year and if possible for a longer period would be most useful in con-
nection with the problem which we are studying. At the same time, many interest-
ing observations might be recorded upon the tides, force of ecurrents, etc., as well as
upon the movements of the fish, Should it also be possible to obtain the codperation
of a Coast Survey steamer, as "has been suggested, to work in conjunction with the
Grampus, a larger area extending farther to the eastward could be marked out for
investigation, but the observations should still conform to the same system of lines
running outward from the coast at intervals of 10 miles. As many of these lines as it
is possible to run in the course of one month should be completed by the steamer,
which should then repeat the same lines during each succeeding month, while the
Grampus might follow at intervals of about two weeks on some of the lines, perhaps.
30 minutes apart, in this manner supplying intermediate series of observations.

In the work of the past summer I was assisted by William F. Magie, PH. D.,
Assistant Professor of Physics in Princeton College, C. G. Rockwood, jr., PH. D., Pro-
fessor of Mathematics in Princéton College. and Malcolm McNeill, PH. D., Professor
of Mathematics and Astronomy in Lake TForest University. Professor Magie re-
mained with me during the entire season and Professor Rockwood during the first
part of the summer, his place on the last trip of the Grampus being taken by Professor
MeNeill. It affords me great pleasure to acknowledge, in this connection, their con-
scientious performance of duty, their valuable advice and cheerful codperation, to
which is due much of the success of the expedition. I also take this occasion to refer
to the valuable assistance rendered by Passed Asst. Engineer W, B. Bayley, U. 8. Navy,
and Mr. John Maxwell in connection with the fitting out of the vessel ; the efficient aid of
the officers and crew of the Grampus, and the ingenuity and skill of our two engineers,
Mr, Lynch and Mr. Rogers.
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I have embodied in this report a complete copy of our meteorological records upon
the days when we were conducting deep-sea serial observations; the complete record
of the series of deep-sea temperatures, together with the observations upon the
specific gravity of the water at various depths. Accompanying the report are also a
map showing the stations occupied during the cruise with the soundings obtained in
each instance, and a series of profiles'giving the plotted results of the deep-sea serial
- temperature observations, upon which the bathyisothermal lines of 50°, 609, 65°, and
700 F. have been traced. In all 136 stations were occupied, 46 being in waber over 100
fathoms deep. A total ‘of over 1,600 observations of temperature of the sea water were
made and, in addition to these, 360 meteorological observations were taken each day.

Besides the regular work of the party, Professor Magie took the opportunity of
securing observations upon the electric conditions of the atmosphere. His report
upon the subject is appended.

While upon the Gulf Stream, during calm weather, in the intervals between
observations, the members of the party occupied themselves in collecting the various
forms of surface life which floated past the vessel within reach of the dip nets. The
material obtained in this manner was referred to Dr. W. K. Brooks, of Johns Hopkms
University, whose report is also submitted herewith.

While the results of the past season’s operations clearly indicate the importance of
further investigations in the same direction, it is still too early to venture upon any
extended generalizations. Further data are required to afford a substantial basis for
deductions. -
DESCRIPTION OF THE GRAMPUS.

The Grampus is a wooden, two-masted, keel schooner, built in 1886 especially for
the service of the U. S. Fish Commission, being adapted to a wide range of practical
and scientific work. Her length over all is 90 feet; width, 22 feet and 2 inches; depth
in the hold, 10 feet. Although of comparatively limited dimensions, she is thoroughly
seaworthy, and fitted to encounter the heaviest gales. She is capacious under deck,
and a swift sailer, especially in fresh winds, having attained a speed of 13 knots and
upwards daring the past summer.

An idea of her appearance may be derived from the figure published herewith.
In general terms, however, it may be stated that she has a sharp bow, with nearly
straight vertical stem above the water, the bow closely resembling that of a typical
American pilot-boat or British cutter. The midship section is rather full, with a
slight ¢ tumble-in ” on the top side; she has a long, clean run, symmetrical sheer, and
rather deep but gracefully formed elliptical stern. Thelong, low quarter-deck extends
about 3 feet forward of the mainmast, and the waist, including the rails, is 27 inthes
high ; the quarter-rail having the same height as the quarter-deck makes the depth
of the waist uniform throughout the entire length of the vessel. A very noticeable
feature is the ¢ box well” amidships, in which there is a free circulation of sea water
. for keeping live fishes and other marine animals. -

The arrangement on deck is as follows: A wooden pump-brake windlass, of the
king ordinarily used on fishing vessels of the same size, is located 3 feet forward of the
foremast the forecastle companion is immediately abaft the foremast ; 6 feet aft of this
is the main- hatch, over which is a booby-hatch or sort of companion entrance to the
foreholq, Between the main-hateh and the quarter-deck is the ¢ curb” or deck-opening
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to the well ; immediately aft of the mainmast is the after-hatch, or entrance to the lab-
oratory, which is also eovered with a booby-hatch athwartships. On the after part
of the quarter-deck is located the cabin trunk or ¢ house,” which is 28 inches high, 15
feet long, 121 feet wide at the after end, and 14} feet wide at the forward end. The
entrance to the cabin is on the port side, aft. The only other deck structure is the
wheel-box, which incloses the rudder-head and steering machinery, with the exception
of the wheel itself; thisis located between the after end of the house and the taffrail.
The cabin is finished in hard wood, and is provided with four extension berths
(two located in staterooms), writing desks, table for the cabin mess, etc. Underneath
the cabin floor is a large water-tank, with a capacity of about 50 barrels.
Immediately forward of the cabin is the laboratory, which is fully equipped for
scientific work and for the storage of specimens and apparatus. It also has a small
medical dispensary and closets for the library. It communicates with the cabin
through a doorway,and with-the forecastle by means of passageways on each side of the
well; the deck may be reached directly through the after-hatch, as mentioned above,
On each side of the well, forward of the laboratory, are two pens for the reception
of fishing-gear and other accessories. Forward of these, on the port side, is a store-
room for provisions, a pantry-locker, and refrigerator, and on the starboard side a
eoal-pen. The well occupies the central after part of the hold, immediately forward

. of the laboratory. Beneath the floor of the forehold are two iron water-tanks, each

with a capacity of about 225 gallons. Abaft of and adjoining the forecastle bulkhead
are the chain-boxes, extending to the deck, for storing the chain cables.

The forecastle is the forward compartment of the vessel under deck. It is about
23 feet long fore and aft, and in width conforms with the shape of the vessel’s bow.
It is finished in hard wood, and contains a lavatory for the men, an adjustable table
which folds around the mast when not in use, drawers, lockers, cupboards, ete.

The officers of the Grampus during the summer of 1889 were as follows: A. C.
Adams, captain; E. E. Hahn, first mate; F. S. Conley, second mate; C. H. Wonson
ship’s writer; William H. Lynch, engineer; James B. Rogers, assistant engineer.

APPLIANCES USED IN THE WORK.

THE SOUNDING APPARATUS.

As a source of motive power, a 6-horse-power Walters reversing-pendulum engine,
with a Walters tubular boiler, was used. The grate surface was 53 square feet, the
heating surface 108 square feet, giving a ratio of grate to heating surface of 1 to 19.7.
A Wheeler surface condenser, with a Knowles combined air and circulating pump, was
also attached, so that no salt water was used in the boiler. The engine and reel were
geared together in the proportion of 1 to 2, by a pinion 6 inches in diameter on the
engine shaft, and a spur gear 12 inches in diameter on the reel. The engine making
two revolutions to one of the reel, the available power was therefore doubled.

‘The wire cable, one-eighth of an inch in diameter, was composed of 19 strands of
No. 24 crucible-steel music wire, and had a breaking strain of 1,500 pounds. It was
made especially for this work by Messrs. Washburn & Moen, of Worcester, Mass.

A weight was attached to this wire as a sinker, and the instruments were clamped
upon it at various intervals as the wire passed down into the water. The wire led
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directly from the reel (containing 1,000 fathoms) to a sheave running between two
standards located on the schooner’s rail. This sheave had a diameter of 22.8 inches,
and one revolution thus corresponded to 1 fathom of wire; attached to the axis of the
sheave was a register which indicated the number of fathoms of wire out.

The wire passed from the registering sheave to a small sheave on the end of a davit,
extending over the side of the vessel. The davit arm was attached to the standards
containing the registering sheave by a pintle, which allowed the davit to be swung
inboard or outboard, and also by a joint which permitted the davit to be raised or low-
ered, thus regulating the distance of the wire from the side of the ship. The outer
end of the davit was hung from the main cross-trees by an accumulator consisting of
two steel springs, one resisting a pressure of 300 pounds and the other 600 pounds,
which served to relieve the strain upon the wire caused by the motion of the vessel.

Just abaft the standards of the davit, upon the rail of the vessel, a platform was
built, where an observer stood to fasten the instruments upon the cable as it descended
and take them from it and read their indications as it was reeled in.

The apparatus was all placed upon the starboard quarter-deck of the vessel.

METEOROLOGICAL INSTRUMENTS.

(1) Barometer.—The barometer used was of the ordinary marine form with the
lower portion of the tube of a small diameter. It was graduated to read 0.002 inch.
During the summer the instrument hung in the laboratory of the schooner, the cistern
of the barometer being on a level with the water line of the vessel about midships.

(2) Thermometers.—(a) The thermometer used for the observation of the tem-
perature of the air was an instrument constructed with the greatest care. It was
placed upon an ivory frame, which was mounted so as to keep the ingtrument at a
distance of 14 inches from the board upon which it was hung. The position of the
thermometer was horizontal. .

(b) The temperature of the surface wafer was obtained by drawing a pail of water
from over the side of the vessel, placing it in the shade, and allowing the thermometer
to remain in the water from two to five minutes, dependent upon circumstances. Dur-
ing the trip we used the Wilder protected thermometers with brass scale and copper
case. Our set at first consisted of three of these thermometers, one of which, No,
6795, was lost early in the trip.

(¢) Dew-point thermometers: This set consisted of two thermometers mounted:
upon the same metal frame, one of which was supplied with water from a glass tube
fastened to the back of the frame, as in Mason’s hygrometer.

(d) The maximum and minimum thermometers were of the ordinary construction,
the maximum being a mercurial thermometer in which a small part of the mercurial
column was separated from the rest and served as aun index. The minimum was an
alcohol thermometer with a metallic index. In addition to these a Six’s maximum and
minimum thermometer was also used, but its indications were very unsatisfactory.

(¢) Observations upon the rainfall and evaporation were made by means of a
Symons rain gauge and an evaporating dish. The rain gauge had a 6-inch collecting
funnel which led into a bottle strongly protected by a zine casing, into which the funnel
fitted as a cover. The evaporation dish was also 6 inches in diameter. It was 2 inches
deep and was covered by a coarse wire network. These instruments were exposed

at the stern of the vessel just above the gig.
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(/) A solar radiation thermometer and a spirit minimum thermometer were alzo
used in the open air. They were freely exposed to the sun and weather, suspended
by cords in such a2 way as to be as free as possible from the effect of the motion of the
vessel, and were placed between the davits of the gig at its stern.

(g9) Two portable air meters were also used, one with a 5-inch opening and the
other with a 3-inch opening. These were used when the vessel was hove to upon a
station to observe the difference in velocity of the wind upon the deck and at various
heights in the rigging. . .

(k) An ozonometer, consisting of a wire cage in ‘which the prepared papers were
exposed, was also utilized, but no observations were obtained which indicated the
presence of ozone in the air, with the exception of one single day, on which the
slightest tinge of purple was observed. This cage was exposed with the other
instruments at the stern of the vessel. '

All the above instruments, with the exception of the barometer and those included
under the last four heads, were exposed in a case prepared especially for them, which
served its purpose so well that a description of it is warranted and will be given

*below. The above instruments were all made by Mr. G. Tagliabue, of 302 Pearl
street, New York City, and he exerted himself to the utmost to secure great accuracy
in them, knowing the use to which they would be put.

Thermometer case.—This case was a strongly constructed box 3 feet long by 2
feet wide and 23 feet high at the front and back; it had a ridged top or roof, which
served to shed the rain, making the central portion of the box 3 feet high. The lower
foot in height all around the box was closed, but the upper portion was composed of
a lattice of louvre boards to allow a free circulation of the air. The box was secured
firmly to the deck just aft the cabin deck house. From the center of the ridge on the
inside of the pent house a board was suspended by gimbals, and on this board, but
kept at a distance of 1% inches from it by proper supports, the instruments were
placed and secured by hooks. From the lower edge of the board directly below the
gimbals a 10-pound weight was suspended. This device secured the instriments in a
practically horizontal position, because none of the movements of the vessel affected
them in the least.

INSTRUMENTS FOR SERIAL TEMPERATURE OBSERVATIONS.

The instruments used for this work were made by Negretti & Zambra, and were
fitted with the Tanner deep-sea case and reversing apparatus. Our set consisted of
twenty-five of these instruments, and they were placed in a strong pine box upon the
deck, where they would be convenient to the observer when wanted. The box was
constructed like a trunk, with two trays and an open bottom space the same size as
one of the trays. These trays were divided into spaces by a series of strips, across
which a piece of canvas was stretched in such a manner that it served as a support
for the instruments. They were thus protected from all sudden jars, and were very
accessible. In shallow water the upper tray, containing a water cup, a hydrometer,
a salinometer cup with thermometer attached, and ecight deep-sea thermometers (which
were all that were necessary), was exposed by opening the box. In the deep soundings,
and when serial observations weré made extending to 500 fathoms, where sixteen
thermometers and two water cups were used, the upper tray was removed when empty



PHYSICAL INVESTIGATIONS OFF THE NEW ENGLAND COAST. 397

and the necessary thermometers taken from the tray below. The bottom space was
filled with thermometers held in reserve in case of accidents occurring, but it was

never opened except to care for the thermometers.
INSTRUMENTS FOR SPECIFIC-GRAVITY OBSERVATIONS.

These observations were made with the Hilgard ocean salinometer. The specimens
of water from the surface were obtained in the ordinary manner. The specimens from
the bottom or from any desired depth were obtained by means of a Slgsbee water-cup,

INSTRUMENTAL CORRECTIONS, REDUCTION OF OBSERVATIONS, ETC.

The specific-gravity observations, made with the Hilgard salinometer,were reduced

" by means of the table given for that purpose in the original description of the instru-
ment, as published in Appendix 16 of the U. 8. Coast Survey Report for 1874, and
found on page 155 of that volame. This table may also be found on page 78 of the
Report on the U. 8. Fish Commission steamer Albatross in the Annual Report of the
Commissioner of Fish and Fisheries for 1883, and is again reproduced below with an
alteration to be noticed immediately. It is based upon the observations of the
expansibility of sea water made by Prof. J. S. Hubbard, U. S. Navy. In making use
of this table Professor Rockwood’s attention was at once attracted by the irregularity
in the resulting corrections for temperature between 59° and 61°, and further exami-
nation led him to conclude that the tabular number for 60° was erroneous and should
be 0.000125 instead of 0.000000. This conclusion being concurred in by Mr. O. H. Titt-
man, of the Bureau of Weights and Measures of the U. 8. Coast and Geodetic Survey,
the table as given differs from the original table by the substitution of 0F.000125 for
+0,000000 as the tabular number for 60°, where the minus sign is to be used with tem-
peratures below 60°, To facilitate the use of the table the following directions are

given:

Record the actual observation of hydrometer and thermometer.
corresponding to the observed temperature and multiply this number by the number of degrees and
fractions of a degree that the obser ved temperature differs from 60°. Apply this product as a correc-
tion, with proper sign, to the reading of the salinometer and the result will be the reading of the

salinometer at the standard temperature of 60° I, .

From column I take the number

Correction Correction Correction Correction
Temp. |for reduction ]| Temp. |for reduction || Temp. | for reduction || Temp. | for reduction
to 60° I, to 600 F. to 60° F. to 60° F

L II. I. 1L L 1L 1. IL.
2 0 Q o]
50 —0. 000108 60 +4-0. 000125 70 +0. 000145 80 +0. 000158
51 —0. 000110 61 ~+-0. 000130 71 +0. 000146 81 +0. 000159
52 —0, 000112 62 -4-0. 000136 72 -4-0. 000147 82 -+0, 000160
53 —0, 000113 63 --0. 000137 73 +0. 000148 83 +0. 000162
b4 —0, 000115 64 +0, 000137 74 -0, 000149 84 +0. 000163
55 —0. 000118 85 +-0. 000138 75 -}-0. 000151 85 +0. 000164
56 —0, 000120 66 0. 000140 76 +0. 000152 86 0. 000166
57 -0, 000120 67 ~+0. 000141 77 -+0, 000154 87 +0, 000167
68 —0. 000120 68 +-0. 000142 78 -+0. 000166 88 0. 000168
59 —0, 000120 69 +0. 000143 ® -}-0. 000157 89 0. 000170

But as it was desired to employ 4° C. as the standard temperature instead of 60°
F. and that the reductions be made to 15° C. in place of 60° F., a further correction
Was necessary. This correction is constant, and its.amount as determined by Mr. O,
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H. Tittman, of the U. S. Coast Survey, and adopted by both the Coast Survey and
the Fish Commission, is —0.00082, which is therefore to be subtracted from each
gpecific gravity determined by the above table and the result will be the specific
gravity referred to a temperature of 4° C, as a standard.

Exampie: Station No. 1, at depth of 13 fathoms the reading of the salinometer was
1.0248, and the temperature 61.9° F.

Tabular number for 61.9° ..ceermene et e ivacaennn B, 0, 0001345
Difference of temperature from 60° ... . oo ioiai il e 1.9
12105
1245
Correction 0 60° F............ e +-0. 00025555
“ Correction from 60° F, t04°C . .crrr it it iicceeiaeneccaanae —0. 00082
Total cOrrection ..ooce ccen s it i iices sieenaccasacnome s .- —0. 00056
Observed gpecific gravity..ceee ovmee oo iaiieriieaceranen Ceeemenae- 1. 0248
Reduced specific gravity ceoeee oo coremmen e iacce e e 1. 02424

I am indebted to therkindness of Professor Rockwood for the reduction of all the
specific-gravity records of this report; all other corrections or reductions are my own.

Negretti and Zambra’s deep sea thermometers—corrections. |

[These instruments were compared with the standard instraments of the U. 8. Signal Service in May
and June, 1889, with the corrections noted, with the exception of No. 52728, which was compared
with the standard instruments of the Fish Commission on December 4, 1884.]

Number. | 32° 420 520 | 620 | 720 |[[Number.| 320 | 420 | 520 | 620 | 720
52728....{ —. b} —2{—83)—-3| —2j6666L....} —1|—-11—-2|—-1}—1
62365....| —.3 | — 11 .0} 4.1 0] 66663.... — 4| —1|—1]—1|—1
63911....0 — 1! — 4| — 1| —.2{ —.3166664....| +1]—1 0 —1]|—.2
63014... | 4.1 | 4.1 ¢ +.1 .0 .0 |f 86665. ... O =2 =2 -3 —.38
63016._. | 4-.1 | +.1 [ 4.1 0] 4.2 ] 66724....0 +.1 1 4.1 0] —1 0
63918....| .0 NRESS 0] 4106672600 0| —1) —2} 1 4.1
63919 4.1 0 .0 .0 .0 | 66728 ....1 +.1 0 0 0| —.1
63920 O -2 -1 .0 0|} 66729 . ... O =1 2] 1| —1
63921....| —2 | -3 | —.1 L0 4101667810, —1 | — 1| —.2]|—.1 .0
66656....0 .0 | —3|—2|—1|—38]| 66783....] .0 0| —1|—1]—1
66658....| +.1 | —.21 —.2 0 —. 3| 66734.... .0 O -1 -1 -1
66659. ... 00| -3 -3 -2 —.11]66737.... 0] 1) —.2 0 0
66660. ... O —4 ] -3 —.1 .0
Corrections for the set of meteorological instruments.
1889, | 1800. 1894, 1 1895. | 1896.
Standard. L Solar.
+ Wet Dry s
Min. | Max. bulb. | bulb. Air, ‘ Radiat.
|
.0 .0 0 .0 0 .0 .0
—1 .0 0 .0 0 .0 +.5
.0 .0 -1 —.1 0 .0 .0
0 | .0 0 .0 0 .0 +.2

The marine mercurial barometer which was used was tested on June 28, 1889, at
the New York Branch of the Hydrographic Office and found correct.

The hydrowmeters used were carefully tested in the Physical Laboratory at Princeton
by Professor Magie, and found correct, far within the limits of errors due to observation,
and are thus regarded as giving correct data,
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DISCUSSION OF THE RECORDS.
MANNER OF KEEPING THE RECORDS,

The observations were recorded in a book especially prepared for this work, in
which four pages were allotted to each day’s work. The first page was devoted to the
meteorological record for the 24 hours and was divided as in the appended tables.
The second page was devoted to the record of serial-temperature and density observa-

"tions; the third page was reserved for general observations of a scientific nature, and
the fourth contained an abstract of the log. This record book was placed in a box
upon the top of the deck house, and the box was so arranged that observations counld
be recorded in the book at all hours and in all sorts of weather without exposing the
records to the risk of blurring. The top of the box was glass and had a slight inclina-
tion away from the observer, in order to throw the rain in that direction. The side next
to the observer (with the exception of a 2-inch strip of wood at the bottom) was can-
vas, with two holes in it opposite the center of each page in the record book. Through
these the hand was passed in making the record. These openings were covered when
the box was not in use by a flap of canvas which could be securely buttoned down
over the end of the box. The glass top was also covered with a flap of canvas to pro-
tect the rulings of the book from the action of the sunlight. At night the interior of
the box was illuminated by a lantern placed at the left end. ‘

THE METEOROLOGICAL RECORDS.

July 24, 1889. (Table 1 and Plate 1.)—~We commenced work upon line A, south .
of Nantacket. (See map.) The air curves (Plate 1) of the temperature of New York and
Boston follow one another very well, the effect of more northerly latitude being seen
in the much lower depression of the curve when there is a decline in the temperature.

The decrease in temperature on the Grampus in the a. m. is probably due to the
influence of the water, as we were leaving shoal and inshore waters, which were warm,
and passing through cold surface water until 11 a. m., when we reached much warmer

-water. This will be clearly seen from the curves on the same plate, which contrast
the temperatures of the air and water for the same day.

The maximum air temperature on the Grampus is reached at 3 to 4 p. m,, and
seems to show an utter disregard for the disturbance which is going on upon the land.
There is a long steady decline until 10 p. m. The sudden rise at this point can be
again explained by reference to the curves of the air and water temperatures, the
water curve being particularly instructive. ~After the lowest surface temperature was
reached at 11 a. m., there was a rise in the water temperature of 4° F. each hour for
2 hours, a change whmh could hardly be due to the sun’s influence in so short a
time. Of course the air temperature was somewhat modified by this condition of the
water. It will also be seen from the records that there was a decided increase in the
specific gravity of the water (1.0241 to 1.0249 and 1.0253). The effect of the warm
midday sun upon a body of water which originally had the same temperature is seen
from the curve between 1 p. m. and & p. m., where its graduaal cumulative influence is
apparent although the temperature of the alr at the same time had commenced to fall,
and the decrease in the surface temperature after 5 p. m. is probably due to the with-
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drawal of this influence. At 22 hours (or 10 p. m.) a band of still warmer water was
reached, which also had a high specific gravity, and its influence is instantly noticed
in both air and water temperature curves. The temperature of the air, with a per-
fectly clear sky, would naturally have decreased at this time of the night had it not
been for the increase of temperature in the water.

July 25, 1889. (Table 2 and Plate 2.)—From the point reached at midnight the
temperature of the water increases in general until noon, from which time it.decreases
gradually. The effect of a heavy rain squall is noticed at 7 a. m. in the fall of the air
curve, and also in the arrest of the upward tendency of the water-temperature curve.
Two rainfalls in the p. m. keep the air curve well below that of the water. The same
effect is noticeable in the contrasts of the three air curves for the p. m. Little was
done in the forenoon of this day owing to an accident, but in the afternoon and even-
ing, finding we had drifted to the westward, we started upon the line C, returning
toward the shore. ) «

July 26,1889. (Table 3 and Plate 3.)—We were well upon our return trip on line C.
The high temperature of the air was probably due to warm water, a heavily overcast
sky, and almost no wind. These conditions were reversed at noon by a fog springing
up, followed by a freshening breeze from the east. Similar conditions seem to have
prevailed on the land, as shown by the air curves. The decrease in the temperature
of the water as we left the warmer and more dense bands of water and approached
the shore is quite evident. ,

The next few days were spent in Wood’s Holl, making some changes in our appa-
ratus which this trial trip had shown to be necessary.

August 1, 1889. (Table 4 and Plate 4.)-—We started outward upon line F. The
effect of strong wind currents is seen upon the maximum portions of all the curves. On
the Grampus the wind was strong (5) at the hours 14,17, and 19, and was from the SSW.
Its result was naturally first evident upon the New York curve, and a little later upon
both the curves of the Grampus and of Boston. The coincidence of the times and the
directions in these latter curves is quite striking; the rebound in each temperature
curve after the gust of wind had passed is a pronounced one in each case, particularly
8o in the Boston curve at 14 hours, where the land midday temperature reasserts itself
most decidedly. The water curve shows an increase in temperature throughout the’
day and well into the night. The warmer temperature of the air ean only be account-
able for a small portion of the increase at midday. ,

August 2, 1889. (Table 5 and Plate 5.)—Early this a. m. (4 hours) the water
became too rough to allow us to prosecute our regular work to advantage, so we
headed for the shore, which we sighted about 10 o’clock. Then a line- was commenced
parallel with the coast towards Block Island, and four stations were made upon it
before we ran into Block Island Harbor for the night.

I have failed to find an adequate cause for the decrease in the temperature of the
water upon this line as we.passed the entrance to Vineyard Sound and Buzzard’s Bay
(11 to 13 hours), and again as we passed across the entrance to Narragansett Bay
towards Block Island (17 to 18 hours), unless the tides have some effect upon the
1ocal temperature through changes produced in position in water masses. In the
first instance it was just high tide; and in the latter, low tide.  The effect upon the
air temperature, with an overcast sky, of strong gusty winds is seen at 11, 13, and 16
hours,and this curve is in marked contrast with the air curves at New York and Boston.
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August 3, 1889, we were storm-staid in Block Island Harbor.

August 4, 1889, (Table 6 and Plate 6.)—We started another line to the east-
ward. The same depressions in the temperature curve of the water were noticed,
although we were 10 miles further offshore than on August 2, and the temperatures
were recorded in the p. m. on August 2 and in the a. m. to- day When we started on
this line it was high tide, and when we reached line G it was low {ide, exactly the
reverse conditions of August 2. These depressions will be notiged at 7 to 9 hours,
as we crossed the entrance to Narragansett Bay, at 11 hours off Buzzard’s Bay, and
at 14 hours off Vineyard Sound. The temperature curve of the air dves not show any
marked differences from those of New York or Boston, except those due to the general
influence of the ocean, which would naturally cause a lower temperature. At 18 hours
we notice a depression in the water curve caused by our taking an outward course
along line E and passing through colder water. After this was pa,ssed the tempera-
ture rose again as we reached warmer and denser water.

August 5, 1889, (Table 7 and Plate 7.)—On the Grampus the conditions of the
water remained nearly unchanged until 9 a. m., when the wind commenced to blow
strongly, and this was followed by a heavy rain. At 11 a. m. we were sfruck by a
severe squall, which forced us to lie to under the mainsail. The sudden drop in the
air curve will of itself explain why we headed for shore again. The fall in the water
curve as we entered the cold band off the coast is clearly seen. The meteorological
conditions.at New York and Boston appear to have been decidedly mixzed, and offer
some explanation of our treatment upon the ocean between these points.

August 6, 1889, (Table -8 and Plate 8.)——The air temperature of the Grampus
follows the enrve at New York in the main. The Boston curve apparently was affected
by some cause which inay have hindered the full development of our curve in the a. m,,
and also may have hurried the descent of the curve in the p. m. We spent nearly
the whole day “jogging” off Martha's Vineyard for lack of wind. The only break in
the water-temperature curve which needs explanation oceurred at 13 hours, when we
had nearly reached the entrance to Muskeget Channel (Station D 1) just before high
tide. The contrasts given in the air and water curves during the entire day can be
~ taken to represent the effect of the suu upon the shoal water near the coast, since we

hardly varied our position by more than 10 miles all day long. The sky was nearly
covered with clouds all the a. m. and in the late p. m., but at 15 to 17 hours, when the
clouds were least, the highest temperature was reached. The increase in temperature
was soon overcome when the sky was covered again and the tempemture of the water
became the controlling element.

 August 7, 1889, (Table 9 and Plate 9.)—In the early a. ‘m. the same general
conditions prevailed. During the day the Grampus air curve reached the same max-
imum as reached by the New York air curve. This was due to the high water temper.
ature, clouded sky, and exceedingly light winds. It is noticeable that an increase in
the water temperature took place quite early in the a. m. and the maximumn was
reached at 13 to 15 hours, when we had a light specific gravity (1.0251, Station D 3).
The long continuance of the high temperature into the night hours at New York is
noteworthy, and was probably due to westerly continental winds.

August 8, 1889, (Table 10 and Plate 10.)—A day of extraordinary changes in
the air temperature, The Grampus air curve reached a higher point than the New
Yotk curve, the maximum occurring before noon. Unless this day’s curves be taken

Bull, U. 8. . 0. 89—26 _
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to represent easterly and northeasterly weather, as contrasted with the westerly
weather which was shown in yesterday’s curves, they are hard to explain. Even this
explanation might not hold good for the conditions nearer the coast, because, as will
be seen from the water curve, we were passing through a very distinctly warm band
of water from 9 to 13 hours (73.4° F.), and the specific gravity was also high (Station
D9, sp. gr. 1.0260). This, taken with the fact that the wind was blowing with about
a force of 4 from the northeast, complicates the problem very much.

, August 9, 1889. (Table 11 and Plate 11.)— We completed line D in the a. m., but
after starting line E with three stations the water became so choppy that we were
forced to head for the shore after finishing Station E11. The covered sky, warm
water, and westerly winds account for the height of the air curve, which follows the
curves of New York and Boston pretty well, the disturbance set up by the westerly
wind being most strongly felt in New York, next on the Grampus, and last of all in
Boston, as was natural. The rise in the water-temperature curve between 8 and 11
hours as we were moving westward in the Gulf Stream is interesting, although it was
undoubtedly accentuated by the atmospheric conditions.

We went in to Wood’s Holl, where we were detained 4 days by stormy weather.

August 17, 1889. (Table 12 and Plate 12.)—We left Wood’s Holl on August 16
but were forced to put back into Tarpaulin Cove on account of rough water.

The wind was very light in the a. m. of August 17, and it took us until noon to
reach Station G2, We passed into warm water again between G 3 and G 4 at 15
hours, after which time the air and water curves follow one another very closely. In
the contrast of air curves all is normal until 19 hours, when the air curve of the
Grampus stops in its downward course and the influence of the warm water upon the
air temperature places the curve in strong contrast to those of New York and Boston.

August 18, 1889. (Table 13 and Plate 13.)—The irregularities observable in the
contrast of the air and water are partly accidental; for example, that at 8 hours was
caused by the fact that our thermometer box was directly exposed to the strongest
glare of the sun across the deck in the direction of the louvre openings in. its sides.
This condition was corrected upon noting the reading. Then there are two
depressions, one at 8 hours and the other at 12 to 14 hours, which show the result of
cloudless sky followed by elouds at these hours. The maximum water temperature
was reached at 15 hours, station G 12 (74.5° F.) accompanied by a specific gravity
of 1.0257. The air and water curves as contrasted in the p. m. show the result of
heavy clouds upon the temperature of the air. The contrasts of the air curves upon
the Grampus and those of New York and Boston are very nicely shown when
allowance is made for the variations noted above. The Grampus curve would present
a comparatively slight range, while the land curves would give most decided maxima
and minima. It will be seen by a glance at the column_containing the list of stations
that we were still upon line G, in continuance of our work of the previous day. Upon
comparing our plotted line (by log record) with our observed latitude of yesterday at
16 hours, station G 4, No. 61 (see also map of stations), we found that we had drifted
to the westward. The wind force only enabled us to creep along and we were thus
fully exposed to the action of the currents as we slowly worked across them. The
drift to the westward was such as might have been expected, for we wdre undoubtedly
in a part of the ocean where the cold current would take us in that direction, but we
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were in a body of warm water (70.4° F.) with a high specific gravity (1.0250), The

only explanation possible was that we were in some of the warm outer bands of the
Gulf Stream, which after being separated from the main current had been overpowered

by the cold current and were thus moving westward,
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This state of affairs wounld be possible under the conditions which we found to
exist, and which will be fully shown and discussed in connection with the section pro-
files of serial temperatures which accompany this report. These profiles indicate that
the warm surface water of the Gulf Stream has been pushed farther inshore than is
usual, for some reason or other, or perhaps a portion of it has been impelled over the
surface of the cold current. Upon examination of the monthly maps of the Hydro.
graphic Officé since our return, I am convinced that this condition has been caused
by long-continued winds from the southeast. Fortunately the same conditions, as far
as wind was concerned, lasted long enough for us to test the matter slightly. At our
next observation for latitude, station I 10, No. 67, was shown to be dur position (see
map), thus placing us to the eastward, as we would naturally expect to be when our
course was so largely controlled by the currents of the main Gulf Stream. It is well
- to note that by the log record we were sailing a true south course all the time. This
rather remarkable occurrence would not have been detected had not the conditions
been so favorable, and further, from the fact that we were in a sailing vessel, which,
of course, was completely at the mercy of the currents as long as we merely had wind
enough to give us headway. These facts would never have been noticed in a steamer,
unless especial pains had been taken to study the surface carrents, and it is hoped that -
this mention of the subject will lead to a more careful study of those outlying streains
of warm water, for it will be seen that if they exist under favorable conditious, or dis-
appear under other conditions, they may cause the irregular distribution of the food
which is followed up by the schools of fish. Our line had become so irregular that
we decided to return on line J.

August 19, 1889, (Table 14 and Plate 14.)—If the wind had continued at the
same rate it was our intention to have verified the explanation suggested above upon
our return trip, but the wind increased in force and we were deprived of the oppor-
tunity. The water temperature, under an almost open sky, with moderate aud steady
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winds, freshening towards evening, gives a long, regular curve. The air curve shows
the-effect of the clouds of yesterday p. m. until 6 hours, when the same contrast with
the New York and Boston curves appears as was shown in the case of yesterday.

Aungust 20, 1889, (Table 15 and Plate 15.)—We reached the shore end of line J
(J 3, No. 81) at 6 hours, went to the westward and commenced line K with X3, No, 82,
and then proceeded southward along that line. The fact that we were going inshore
from warm to cold water and then out again from cold to warm water is well shown
by the curves between 5 and 12 hours. The influence of the warm water upon the air
after 12 hours is clearly shown, as it was intensified by a thick mist between 13 and
18 hours, during the time in which the elevation of the curve became so pronounced.
The Boston curve is abnormal, but no explanation is at hand for this fact.

August 21, 1889. (Table 16 and Plate 16.)—The air and water curves follow one
another very well except at 7 hours, where the sudden rise was due to the rays of the
sun striking the side of the thermometer box direetly. This was also the case between
10 and 18 hours, where the greatest increase in the temperature is noticed. Curiously
enough this part of the air curve follows the New York curve closely. The water
temperature was very high during all this time, reaching a maximum of 76.2° I, at
15 to 16 hours, while we were going eastward from line K to line H., At station K 12,
No. 91, the specific gravity was 1,0259, and at station H 12, No. 92, it was 1.0268. An
almost total lack of wind, the warm water, and the impossibility of protecting the
thermometer box from the sun’s rays wlule moving to the eastward is a sufficient
explanation for this abnormal air curve.

August 22, 1889. (Table 17 and Plate 17.)—The sudden increase in the air tem-
perature was again due to the sun’s rays upon the thermometer box. From 8 hours
onward we were surrounded by a thick haze, and from 12 hours onward we had no
wind to speak of. From the fact that we supposed we were passing up line H (see
map) and found that G 7 was our position at 9 hours this a. m., and then that the
plotted log would not bring us far enough to the westward to reach the position we
occupied in the p. m., we have reason to believe that there is some probability in the
theory advanced in connection with the work of August 18. The descent in the
water curve as we approach the cold waters of the shore is again apparent. We went
into Wood’s Holl to refit and replenish our stores and were there for three days. On
August 27 we started again and were forced back ‘to Newport by the rough water.
‘We made two attempts to renew our work, but were not successful until August 31.

Aungust 31,1889, (Tables 18 and 19 and Plate 19.)—We made a beginning upon
line K, but were forced to give it up and run back at midnight on account of the high
wind and rough water. The long-continued heat, as shown by the New York curve,
is noteworthy. ‘

September 1, 1889. (Table 20 and Plate 20.)—The attempt this a. m. was made
upon line J with the same result. Not enough work was done to make records of any
value, The meteorological records and plates are given simply because of the sta-
+ions recorded in the course of the work.

September 2, 1889, (Table 21.)—Nothing could be done nntil evening, when we
started upon line H. We reached open water at 19 hours, and our meteorological
record began at this time, giving too short a record to warrant a plate. The firs
station, H 1, No. 114, was reached at 23 hours
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September 3, 1889. (Table 22 and Plate 22.)—The air curve on the Grampus evi-
dently participated in the general movement which was going on, as shown by the air.
curves. The iucrease in temperature, as sh_owu by the water curve at 15 hours, is
very sudden, although a general increase was noticeable all through the a. m. from 4
hours onward at station H 3.

September 4, 1889. (Table 23 and Plate 23.) —The sun’s rays were on the box again
at 14 honrs, but t iis would not account for all of the midday elevations, as there was
a decided rise in the temperature before this time.- The great irregularity of the
water curve is striking, though in general it is high, as is to be expected in this
region. The great coincidence of all the air curves is rather remarkable. ,
September 5, 1889. (Table 24 and Plate 24.)—The sun was on the thermometer
box from 10 to 17 hours, as we were sailing due north, and thus on this day the air
curve eclipses those of both Boston and New York. There were no clouds except in
the a. m., and this must have had some effect upon the water temperature, but it is
hard to believe that it was as decided as indicated by the water curve between 12°
and 18 hours, though it is possible.

bcptember 6, 1889. (Table 25 and Plate 25.)—A clondless day and with very little
wind. . The sunls rays were upon the thermometer box again from 8 to 12 hours, and
the air curve ouce more follows the New York and Boston surves closely. The water
curve commenced to go down last night, and the descent continued until station G 2,
No. 136, was reached, when we were in shoal water offshore, and should expect a rise
in temperature on such a hot day so near the shore.

‘We went into Wood’s Holl after this, and severe storms prevented our making
any iore trips, thus closing the work for the season.

THE RECORDS OF SERIAL TEMPERATURES AND DENSITIES.

In the preparation of the plates which illustrate this portion of the report, only
such of the lines were used as were completed within a reasonably short time of one
another. It would not be right to place upon the same profile sheet observations
made at intervals of several days, since changes produced in just such intervals were
the subject of our study. We were able to complete but seven separate lines at right
angles to the coast, within what seemed satisfactory time limits (36 to 48 hours). Two
of these lines (G and H) were repeated under the same conditions, and hence only
these nine profiles are given. Further, it would not be proper to compare too closely
all of those charts with one another, because they were made at such wide intervals
of time that the connection between them is broken through a change in season and
other conditions. The most important series were those made along lines G, H, J,
and K, which were completed between August 17 aud September 6. During this
period we were favored with good weather and were enabled to complete four lines
and repeat twoof them, The six profiles representing these lines are given first. The
other three profiles represent the lines farther to the eastward and lose seme of their
interest from the fact that we were not able to repeat any of them during the season
on account of the weather. Furthermore, while we were making these latter lines,
we were experimenting upon the proper location, ot the best intervals upon the wire,
for our thermometers. It will be seen later on that we missed one very prominent
feature in the temperature relations in our early work from this fact.
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These six profiles, however, are worth all the summer’s work-—Dbecause they give us
" a fair outline of the subject in hand. They are very suggestive of inquiries to be
pushed further; and, having these, more careful attention can be given to the study of
the details of the temperature areas in another season.

In some respects we were working in the dark. We knew nothing except the
general laws given by the study of isolated series of temperatures and densities. The
relations which are supposed to exist between the cold current and the Gulf Stream
are sufficiently vague to please or puzzle as the case may be. We have perhaps
obtained clearer views upon this subject, but in any event, in spite of the lacunse which
have been developed in our work by the plotting and study of the data we collected,
we have enough information to lead to profitable investigation in the coming summer.
It is true we may not find the same distribution of temperature areas, and if we do
not the further problem of why the changes have occurred will become a fruitfal
source of inquiry.

It will be noticed that our serial temperatures in deep water reached to a depth
of 500 fathoms (see records). We were sure that at this depth we would be beyond
the region of fluctuations, as the changes noticed below this point are very slight.
The observations show that we could have stopped at 150 or 200 fithoms, and have
been perfectly safe—-but we were afraid of missing some element in the study of the
temperatures, and preferred to drag a deep net rather than lose it. One thing would
have been desirable, v1z, a more systematic and extended study of the specific gravi-
ties at the various depths, particularly at the edge of the continental platform. We
had no reason to suspect the existence of certain facts which struck us as peculiar
when our work developed towards the latter part of the summer, and if we had been
able to give a little more time to the work we should have tested these conditions more
carefully. One more line out and back would have been a great consolation to us,
but it could not be; and it was well tliat we did not attempt this last trip, as it is
doubtful whether the results obtained in such bad weather as was experienced after
our work closed would have been of much value.

It will be seen by reference to the map of stations occupied by the Grampus during
the summer that many other parts of lines were made, but these were not of sufficient
length to give any additional light upon the subject, and hence have been omitted.
They do not influence the results one way or the other. If they had crossed the edge
of the continental platform they would have been interesting, but they are generaily
fragments at one end or the other of lines, and sometimes these portions, even if they
happened to be upon the same line, were made at dates too widely separated to be of
any value for our purpose; their omission is therefore no great loss.

The scale adopted, about 1 in 350, may seem excessive, but after many experiments
it was chosen because the features of the temperature curves were best shown by it.

The profiles do not give the temperatures or specific gravities below 150 fathoms,
as these will be seen from the records to vary but little below this depth. All the
data collected, however, have been published in tabular form in the records, for future
reference,

In the proﬁles the bathyisothermal lines of 700, 65°, 600, and 50° have been given
in the first four charts, and in the others only those of 70°, 60°, and 50°, as these lines
develop the prineipal features of the temperatures in each instance.
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In every chart the rather remarkable curvature of the 50° line downward off the
continental platform will be instantly noticed.

In the first charts this line extends seaward from the edge of the continent for
some distance, then returns toward it again, follows it downward for some distance,
and then passes out toward the main body of the ocean. It would be interesting to
notice whether it returns toward the surface of the ocean again at some point farther
along the line. This body of ecomparatively warm water has an average depth of
about 50 fathoms and has a most peculiar shape, as will be seen from a comparison
of the several charts. We refer now particularly to the first five, since our data were
not sufficiently numerous in the other charts to enable us to verify the existence of
this same form of the body of water referred to in the earlier lines. The modifications
in the outline of this mass of water take place in ils upper portion, particularly in the
upper part lying opposite to the continental edge. Where the slope of the platform
is slight, as in charts 1 and 2, it is gradually rounded in this portion, but in charts 3
and 4, where the slope is more abrupt, this rounded part is broken into and the water
massed to a greater height beyond it farther seaward. This does not hold good of
chart 6, where local influences may produce a different result. Just why this is so
we are not able to state, because no perfect lines were made directly to the eastward '
of this line,

The peculiar shape of this curve would seem to point to a mechanical intrusion ot
cold water from the surface of the continental platform, which may be reinforced by
the specifie gravity of the water, as would appear from a study of some of the observa-
tions made, notably the specific gravities at the 100-fathom line in charts 2 and 3.

The existence of this body of warm water off the continental edge may offer an
oxplanation of the richness of this particular spot in all forms of marine life, as shown
by the successful dredging of the Albatross upon it.

The curves of 70° in the first four charts, if studied in succession, remembering
that they were made at intervals of 10 minutes of longitude to the eastward of one
another, show very nicely the gradual breaking up of a broad. belt of warm water in
chart 1 into several distinct smaller bands in chart 4. The proximity of the northern.
most end of this line to the coast on charts 1, 2, 3, and 4 points very strongly to the
influence of long-continued winds in driving this Lody of water toward the coast.
The contrast in the position of the shore end of this line in charts 5 and 6 is very
striking, These lines are a repetition of the lines of charts 3 and 4, made two weeks
later, after an interval during which strong northerly winds were constantly blowing.
The first-mentioned charts (Nos. 1, 2, 3, and 4) were made after the winds from the
south, which had been at work nearly all summer, had about reached the maximum
of their influence.

Further than this in the interpretation of our data we dare not go at present.
Enough has been said to call attention to the interesting nature of the problem we are
working upon, which has not yet been solved. The facts pointed out warrant further
investigation, and it is hoped that the work of the coming year may bring us one step

nearer the accomplishment of our wish.
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REPORT UPON ATMOSPHERIC ELECTRICITY.

BY W. F. MAGIE, PH. D.

Professor of Fhysics in the College of New Jersey, Princeton.

The observations on atmospheric electricity presented in the following report were
made by the author during the summer of 1889 on board the U. S. Fish Commission
schooner Grampus, while he was engaged in assisting Professor Libbey in the investi-
gation of ocean temperatures. The duties of the regular work were so exacting that
no systematic record of the atmospheric electricity was kept; but the observations
" were made to decide whether such a record would be valuable. On this point the

observations, few as they are, leave no question. It is stated by Exner, in his
elaborate paper, Ueber die Ursache und die Gesetze der Atmosphirischen Elektricitiit,
Wien. Sitzber., Bd. xc111, Abth. 11, 1886, that useful observations on the normal elec-
trical state of the atmosphere during the summer months are frequently rendered
impossible by reason of the disturbances caused by dust particles in the air. The
clouds of flying dust often chaunge the normal potential of the air, which increases
from the eartl’s surface upwards, to a negative potential, and even when this reversal
of potential does not occur, must materially affeet the amount of the positive increase. -
No such disturbances counld be traced in the potentials observed at sea. They were
invariably positive. Observations at sea are free also from any constant error, such
as affects those made on land, due to irregularities in the configuration of the earth’s
surface and to the presence of buildings and trees. The effect due to the vessel can
- be determined by a special observation and allowed for in all subsequent work. It
is only necessary to make simnultaneous observations on the vessel and in a boat at
some distance from it, to obtain data for reducing all potentials observed on the vessel
to the true potentials at the sea level and referred to the earth’s sphere. Hence, if
we adopt Exner’s view that the earth is negativeiy charged and that its charge is a
cosmical constant which can be determined by observation of the rate of change of
potential at the earth’s surtace, the data from which this charge can be most accu-
rately calculated must be those obtained at sea. Observations at sea are also very
well adapted to test the relation between the potential and the humidity of the
atmosphere and.offer exceptional facilities for the study of the effect of clouds.

The observations were made with a Thomson’s’ portable electrometer, which was
found to be much more sensitive and accurate than the portable gold-leaf electrometer
used by Exner. The motion of the vessel did not interfere in any way with the
accuracy of the readings. It was easy to repeat a setting of the attracting plate to
within one division of the micrometer head. This insured an accuracy of measure-
ment far greater than is necessary in this class of observations, in which so many
unexplained fluctuations are constantly occurring. The instrument was charged
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negatively by the use of a rubber electrophorus excited with gun cotton, so that a
positive charge on the attracting plate made it necessary to raise it to bring the
aluminium balance into the sighted posttion, A higher reading of the micrometer
thus indicates a positive potential of the attracting plate. The constant of the instra-
ment was determined in the physical laboratory of Princeton Oollege by the use of a
storage battery of 48 cells, of which the electromotive force was accurately known.
It was taken as 2.5 volts for each division of the micrometer head.

‘The collector was constructed on the plan recommended by Exner., A short
metal chimney was made, mounted on an ebonite rod. It held a candle, in the flame
of which stood the eud of a short copper wire, joined to the attracting plate of the
electrometer, when desired, by a fine silk-covered copper wire. When an observation
was made, this collector was held at heights above the deck of two, three, and four
metres, aud the respective settings of the micrometer were taken. Ground readings
were wade at the beginning and end of the set. It was found to be indifferent whether
the ground contact was made by the finger of the observer or by a copper wire makiug
connection with the water. The collector was held as far out over the rail as possible
on the weather quarter of the vessel.

In the following table are collected the observations thus made and au approxi-
mate value of the rate of change of potential with the vertical height of the colle:tor.

This change is expressed in volts per metre and appears in the column headed %‘; It

was always positive.

Potentials at—
Date. Time. t o
2 metres. | 3 metres. | ¢4 metres. an
Aug, 4 13 0 107 172 275 100
6 10 50 L J (O 22 T
16 0 [:]1 N P 110 26
7 910 85 107 136 28
14 0 30 70 145 %
15 20 47 102 162 60
19 15 CBT |eeenecvaaans 107 20
8 8 45 a7 156 200 45
13 20 120 130 142 12
18 11 30 50 70 97 27
16 30 82 117 150 33
20 13 45 120} aeeerinnen 222 50
21| 16 80 |ameneceen- 100
Sept. 4 13 45 92 130 150 20
6 10 ¢ [ > S P 112 25

The values of =2 dv were taken, whon practicable, from the potentials at the dis

tances 3 and 4 metres above the deck, since it was thought that the disturbing effect
of the vessel would be less for them than for those taken at the lower points.

In one or two cases there appeared to be no change of potential. This was
believed to be due to defective insulation, and the observations are not included in
the table. No negative potentials were observed. :

In connection with the electrometer observations the readings of the dry and wet
bulb thermometers were taken, and from them were obtained the relative humidity
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and the weight in grammes of the water vapor in the air, or the actual humidity. The
clouds and the state of the atmosphere were also recorded. The following table con-

tains the rate of change of potential g%‘;, the"temperabure T in centigrade degrees, the

relative humidity R. H., the water vapor W. in grammes, and.the estimated clouds.

o | | REH | W Cloud.

1 Clear overhead.

12 216 7.2 |13.40 {...... Haze overhead.

27 21. 8 74.2 | 14.11 |...... Light stratus overhead.

33 22.1 75,7 | 14.68 |...... Deo.

50 23.4 90.3 |[18.71 |...... Light stratus; clear overhead.
20 27.2 59.0 115,23 |...... Light eirrus just forming.

25 24.4 011 | 20.12 4 Clear overhead.

In this table there does not appear any simple relation between the potential
changes and the humidity. According to Ixner the water vapor passes into the
atmosphere negatively charged, and as it is present in greater or less amount the
normal rate of rise of potential is more or less diminished. Arrhenius considers the
free negative charges which lower the potential to reside on small dust or water
particles floating in the air, which have become charged by electrolytic conduction
through the air of electricity from the earth. To test between these views, a large
number of observations should be made in fine cloudless weather. No conclusion in
favor of either of them can be drawn from these observations. There seems to be a
relation between the rise of potential and the clearness of the sky, although there are
some marked exceptions to the rule that the clearer sky accompanies the greater rise
of potential.

The observations here given were not reduced to the sea level by auxiliary meas-
urements made at a distance from the vessel. The collector was held as far away as
practicable from the sails and standing rigging. When the collector was held at a
height of 4 metres and close to the wmainsail there could not be detected any differ-
ence of potential between the collector and the ground. This is in accord with the
experiments of Exner on the electrical state near buildings and high cliffs. The
equipotential surface of zero potential passes over all bodies on the earth’s surface,
unless they are especially and carefully insulated. Itis not unlikély that some of the
inconsistencies noticed in the observations were due to the different positions of the
mainsail at the times that they were taken. In future observations it would be
advisable to use a water-dropper collector lashed in the main shrouds on the weather
side of the vessel. If such a collector were fitted with a long dropping tube it would
be practically independent of any ordinary changes in the vessel’s trim.
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REPORT UPON THE ZOOLOGICAL COLLECTIONS.

BY W. K. BROOKS, PH. D.,

Professor of Morphology, Johns Hopkins University.

The following surface animals were collected by the Grampus :

SALPA CABOTI.—More than 1,000 specimens each of' the chain and solitary forms,

SALPA OLOTHO.—About 100 specimens of the chain and 20 of the solitary form,

SALPA, n, sp.—A few mutilated specimens of what seems to be a new species
were brought up on the thermometer tubes.

SALPA, 1, sp.—A single specimen of a species which has not yet been identified.

. SALPA PINNATA.—One of the most remarkable results of the explorations made by
the Grampus is the discovery of this speciesin great abundance along our coast. Two
specimens were obtained in 1888 and more.than 100 in 1889, and as it is a large and
conspicuous species the fact that its occurrence in our waters has never been recorded
is noteworthy. The collection contains great numbers of specimens of the chain form
at all stages of development and four specimens of the solitary form with stolons,

The fact that this species is generally distinct from the ordinary Salpa has already
been pointed out, and Herdman has proposed for it the generic name COyclosalpa. My
own study of its structure and development shows that it is a primitive type, midway
between Pyrosoma and Salpa, and it is therefore peculiarly adapted for the intelligent
study of the process of budding, upon the history and origin of which it gives most
conclusive evidence.

Part 4 of vol. xxI11I of the Jenaische Zeitschrift contains a most thorough and
exhaustive memoir by Seeliger on the development of Pyrosoma (Zur Entwicklungs-
geschichte der Pyrosomen, mit tafeln XXX-XXXVIiI), in which the author confirms, in
all essential particulars, the accounts which Huxley and Kowalevsky have given us
of the process of budding in Pyrosoma. Seeliger’s account is much more minute and
detailed than the older papers, and is a most valuable contribution to our knowledge
of the subject, and in fact it appears to be so complete as to leave nothing more to be
done, but it shows also that the older accounts were perfectly aceurate, although they
were less exhaustive than Seeliger’s researches.

In a paper which I published in 1886, in vol. 111 of the ¢ Studies from the Bio-
logical Laboratory of the Johns Hopkins Umversnty,” on “The Anatomy and Devel-
opment of the Salpa Chain,” I showed that, after the secondary complications due to
crowding and pressure are allowed for, the process of budding in Salpa is strictly
comparable in every essential particular with that which had been described in
Pyrosoma by Huxley and Kowalevsky; that ¢ the Salpa chain is a single series of
animals like the Pyrosoma stolon ; the middle plane of the stolon the same as those
of the Salpz; that the right halves of all the bodies arise on the right half of the
8tolon, and their left halves on its left, and that they are net formed by budding from
its walls bat by the direct conversion of its tissues and cavities into those of the
Salpa, and that the process is directly comparable, in every particular, with the pub-
lished accounts of what occurs in Pyrosoma.” (Page 472.)

My reason for publishing the paper was, as I then stated, the appearance of
Seeliger’s paper on the budding of Salpa (Die Knospung der Salpeu, von Oswald
beehger, Jen. Zeitschrift, X1X, 18385), and I showed that this author, like all the others
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who had written on the subject, had gone hopelessly astray in the interpretation of his
sections, and that his account of the process of budding in Salpa is of no more value
. than those given by earlier writers.

T am pleased to learn from his new memoir on Pyrosoma that Seeliger now holds
the view which I have advocated, as to the essential similarity between the Salpa-
stolon and that of Pyrosoma, but I am surprised to find that the only reference to
my work on the subject is the statement that I have ¢« emphasized ” this resemblance:

¢ Die Umbildung der einzelnen Segmente des Stolo (of Pyrosoma)vzu einer vollstiindigen Pyrosoma
verliuft, wie schon Brooks betonen konnte, sehr ihnlich mit den Vorgiingen in der Salpen entwick-
lang.” (Page 613.),

1t seems to me that this is a very inadequate recognition of the fact that I pointed
out the resemblance in detail, in contradiction of Seeliger’s own statement of the
case, and in opposition to all other published accounts.

During the last year I have been studying the Salp® which were collected by the
Albatross, and those collected by Professor Libbey on the Grampus, and as these
collections furnish material for the comparative study of the process of buddiung, I
have been able to amplify and complete my work ou the subject, and to illustrate it .
by comparisons between different species. I am now preparing the illustrations for a
memoir on the budding of Salpa, which will be ready for publication this fall. Two
species, collected by the Grampus, are peculiarly favorable for studying the minute
details of the process. One of them, which was brought up on the thermometer tubes
of the Grampus, is very similar to if notidentical with 8. pinnata of the Mediterranean.
It is not a true Salpa, as it differs from the ordinary species of this genus in many
structural features. It is especially valuable for the study of the process of budding,
as the Salp®e gradually increase in size from the base to the tip of the stolon, and it
is therefore peculiarly valuable for studying the histology of the process of budding,
and for tracing the development of the various organs.

A second species, also collected by the Grampus (8. clotho), is pecualiarly favorable
for studying the anatomy of the chain, since the secondary complications which are
brought about by erowding are more easily intelligible than in any other species I
have studied. This is due to the fact that the young Salps attain to a larger size and -
to more perfect development before crowding takes place than they do in other species.

The study of these two species and of Seeliger’s beautiful figures of Pyrosoma
show that the resemblance between Salpa and Pyrosoma is even more perfect and
compiete than I had supposed, as it extends to all the details of structure.

DoLIoLUM, un. sp.—Great quantities of young specimens of a species of Doliolum
in the stage with a ventral stolon. '

RuizopPHYSA.—D5 specimens of a Rhizophysa which is probably R. gracms Fewkes.

SIPHONOPHOR E.—A number of speciinens of Abyles, Diphyes, and fragments of
other Siphonophores.

PrEROPODA.—10 specimens of Clio (Cresis) virgula ; 150 young specimens of the
same; 16 of Cavolina tridentuta, 1 of Cymbuliopsis calceola.

HETEROPODA.-——200 specimens of Atlanta ; 3 of Firolidia desmaresti; 1 of Cari-
naria cymbium with shell; 8 larvae with coiled shells, possibly Firolidia larve.

MEDUs at.—Pelagia cyanella ; Margelis, sp. .

CTENOPHORZ.~—Idyopsis ; Beroe, young.

About 30 young pelagic fishes.
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RECORD OF SERIAL TEMPERATURES AND DENSITIES,

-

DERPTH TEMPERATURE, SPECIFIC GRAVITY, DEPTH TEMPERATURE. SPECIFIC GRAVITY.
fath.). T (fath.).
(ath) } g, | Core. X li\gz.m. Obs. |Temp.|Reduced %\Lp ) | Obs. | Corr. Tlﬁ?;fn' Obs. |Temp.|Reduced. %‘?
Station No.1 (A '2). Lat.41° 7/ 00" N.; Long. 70° 00’ 00 'W. Station No.8 (A 9). Lat. 39> 61’ 00" N.; Long 700 4/ 007 W,
July 24,1889, 8 a.m. ' July 24,1889,11 p. m
Surface 61.9 | 6L.9 6795 | 1.0248 | 01,0 | 1,02411 |...... Surface .| 68.2 | 68.2 6795 | 1.0249 | 68.0 | 1.02522 |.....
....... G1.8 | 61.8 | 66737 | 1.0248 | 61.9 [ 1.02424 7 25 § 66661 1S P PO
52728 [veweneidemeni et eeas
({1777 S P IR R
Station No.2 (A 3). Lat.40° 56’ 00 N.; Long. 70° 00/ 00" W. [1:3:27 U DFPEURRN SN I FE
July 24,1889, 10 a. m. géggf

1,02576 | 6

59.4 6795 | 1.0250 | 59.0 | 102406 |.....
57.2 | 66737 | 1.0254 | 50.0 [ 1.02446 | 7

Surface .| 59.
b

e
2w

Lnt 390 40’ 00” N.; Long.70° ¢’ 00" W,
uly 25,1889, 1 a. m.

Station No.3 (A 4). Lat. 40° 46’ 397 N.; Long, 700 00’ 00" W,
July 24, 1889, 12 m.

69. 1 3 ({1 S P O T

62365 | ..ooenfieenn ool

Surface .| 62.8 | 62.8 6795 | 1.0252 | 62.0 | 1.02465 |...... 63011 |..evin |eameens] cerieani]innnn
24....... 50.0 | 40.2 | 66737 | 1.0262 | 58,8 | 1.02524 | 7 66737 | .....-. PR IR P
52728 | cevvenifemiens foree vaefiiia,

66661 T T T Ciaae

Station No.4 (A 5). Lat. 40° 35’ 007 N.: Long. 70° 00 00 W. 6795 | 1,0286 | 58.0 | 1.02754 | @

July 24, 1889, 2 p.m.

Statlon No.10 (B 12). Lat. 300 27/ 00" N.; Long.70° 9 00 W,

Surfaco.| 66.9 | 66.9 6705 | 1.0249 | 66.0 | 1.02492 }......
14 July 25, 1889, 1 p. m.

50.0 | 86061 {..c.uaue]eeecnan [ .

e 0| I | o[ Lokt - ~
40.2 ] o . . .
Surface .| 72.6 | 72.6 8795 L 02554 R
- 10 p 66726
Station No.5 (A 6). Lat. 40° 24’ 00" N,; Long. 70° 00’ 00" W. 66724 |.
July 24, 1889, 5 p. m. ' 66064
e 66659 |.
. 66665 .
Surface.| 67.5 | 67.5 6795 67.5 ] 1.02534 |...... 66731
9 . & 66724 . R 66661 |.
. 0 66731 52728 |.
. 5 66664 66737 |-
. 623065 63011 .
63011 62365 1,02786 | 6
66737 ® ~
52728

66661 | 1.0263

t No. 11 (C11). Lat. 39° 34/ 00" N.; Long. 70°21' 00" W,
Station . ot )July 25, 1889, 4 p. m.

Station No.6 (A 7). Lat.40° 13 007 N.; Long. 70° 2/ 060” W.
July 24,1889, 7 p. m. Surface -
15 1

0] 1.02659 |.....

71.3 6705 | 1.0258 | 71
71,4 | 66726 |.. R R
55.8 | 66724 . .
55.8 | 060661 | .
h3.4 | 66059 |..

4
-
w

Surface.| 66.8 | 66.8 6795 | 1,.0249 | 66,0 | 1,02492
10 .0 | 048 66659 |........

.3
5.8
58
7
66,7 | *66685 | . 27 | 525 | 66731 |-
64.2 66661 |.. .7 :1)8.5 66661 |..
04.5 | 52798 | - ‘8| 465 | 52798 |
45,6 66737 | .. .68 | 45.5 66737 | ... devean
4.8 ol |- "5 a4 | g1 | ol I B
. B .8 139.7 62365 | 1,0288 62.0 | 1. 2
50.0 | e6731 |20l - ‘ 02825 | ¢
15.3 | eoeea | o1 0 - —

44.1| 86724 | 1.0205 | 55.0 | 1.02709 1 8 { g, 000 No. 12 (C 10), Lat. 30044 00¢ N.; Long. 700 21/ 00" W,
July 25, 1889, 6 p. m.

Station No.7 (A 8). Lat. 400 2 00 N.; Long. 70° 3' 00" W.

- July 24,1886, 9 p. m. Surface.| 70.2 | 70.2| 670510260 | 70.0| 102063 |.....
) T 15.acu-e 65. 2 gg 2 gg;lz
Smfaoe 66.5 | 66. 0! 30..aun.) B2 2. u4 |,
cesaies] 66,0 | 65, g 62;3‘;’ . 50 ..... 53.56 | 53.5 66664 |.
66.0 | 66.1 62365 |. el T 54.3 | 54.0 66059 |.
48.8 | 48.7 63011 |. 100...... 52.4 | 52.2 66731
47.0 | 46.9 66737 B 150.....0 47.8 | 47.2 66661
46.0 { 45.7 | 62728 200...... 4h, 8 | 45.5 | 52728 |.
46.8 | 46 7 66661 250...... 41.6 | 41.5 66737 |....
. 48.0 | 47.8 866065 . 300...... 44.2 | 43.8 83911
477 | 47,4 | eo5e | i, 70| 1702602 400 11 39.8 | 89.7 | 62365 | 1.0288 | 56.2 | 102682 | 6

'Lhermomotor (lld not TOVerso,
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DerTH TEMPERATURE. SPECIFIC GRAVITY. DEpPTH TEMPERATURE. SPECIFIC GRAVITY,
{fath.). | ops. | Corr. Tl{fg.m' Obs. |Temp.{Redaced. %%p (fath.). | ops, | Gorr. Tlﬁ}(r)'.m. Obs. |Temp. Reduced. %"3’

Station No. 13 (C 9).

Lat. 39° 54’ 00" N.;

Long. 700 21’ 00" W,
July 25,1889, 11 p. . -

Station No. 19 (C 3)

Lat. 40° 54’ 00/’ N.;
July 26,1889,5 p. m,

Long. 70° 21/ 00/ W.

Surface .| 65.4 | 65.4
Bicenne. 62.3 | 62.3
10..ce... 53.8 | 53.4
15.uaaean 52.3 | 52.1
b SR R
b7 JR P craen

6795
66737
52728 {.
66661

*63014

5320

1, 0260

' 656.0

1. 02487

1, 02677

Station No.20 (C 2).

Lat, 41° 4/ 00" N.;

July 26,1889,7 p.m. .

Long. 70° 21/ 00" W.

Surface 69,0 | 69.0 6705 [cvueencefensnnaciacaraniafionnas
.................. *B6664 |.-
50 ...... 63.0 | 52.7 | 66659 |.
TBecenn. 50.5 i 50.3 66731
100...... 40,1 | 49.0 | 66661
150......| 46,0 | 45.7 | 52728
200...... 42.0 | 41.9.] 66737
250...... 41.5 | 41.1 | 63911 .
300...... 39.8 | 39.7 | 62365 | 1.0282 | 55.0 | 1.02679 6
Station No. 14 (C 8). Lat.40° 4 00" N.; Long.70° 21’ 00 W,
July 26, 1889, 6 a. m.
Surface.| 64.8 | 64.8 6795 1. 02513
f JRP P *66724 .
10...... 58.4 | 58.4 | 66604
20...... 46.3 | 46.0 * 66659
30...... 45.0 | 44.9 66731
40...... 46.0 | 4E. 66661
45...... 47.4 | 47.1 | 52728
50...... 49.0 | 48.9 | 66737
€60......] 49.7 | 40.3 63911
70...... 48.4 | 48.4 | 62365 |.... .
76...... 45.4 | 45.3 | 66726 1. 02708

Station No.15(C 7).

Lat. 40° 14/ 00" N;
July 26, 1889, 9 a. m,

Long. 700 21/ 00" W,

Surface .| 65.5 | 65.5

[ DU 64.0 | 63.9
10....... 56.7 | 66.3
15...... 63.3 | 63.3
B R R )

6705
66661
52728
66737 |....

5320

1. 02514

Surface .
10

6795
66731
€6661
52728
66737
63911
62365

1. 02527

1102539

Lat. 400 24/ 117 N.;
uly 26, 1889, 11 a. m,

Long. 70° 21/ 00" W,

6795
52728

1. 02532

1.02536

Station No. 17 (C 5).

Lat. 400 3400 N.;
July 26,1889,1 p.m.

Long. 70° 21' 00" W,

Station No.21 (F 1). Lat.41° 12 00 N.; Long. 70° 50/ 00" W.
August1,1889, 8 a, m. ’
Surface .| 67.4 | 67.4 6705 | 1,0244 | 67.0 | 1,02457 |.....
8.ceennn 62,0 [ 61.6 | 52728 | ... c.ifieene]ivaracenilinaan
13.......| 60.0 | 59.9 | 66661 | 1.0256 | 65,0 | 1.02547{ 6
Station No. 22 (F 2). Lat.41° 2/ 00 N.; Long. 70° 50’ 00" W.
August 1,1889,12 m.
Surface .; 69.8 | 69.8 6705 | 1.0248 | 69.6 | 1.02536 |.....
..... 6.2 | 66.2 63014
3 30. 66661 |.
5 66737
52728 F.
65320 | 1,0256 | 60.9 | 1.02488 { 6
Station No. 23 (F 3). Lat. 40° 52/ 00" N.; Long. 700 50’ 00 W
Angust 1,1839,3 p.m.
Surface .| 71.8 | 71.8 6705 71 1.02556 |.....
[ J— 68.2 | 68.2 | *62365 PP Y .
10 ...... 68.0 | 68.0 | *63914 | ccoiii]iiaein] cmiivanifenann
. 49.5 | 49.3 | 66661 | ... ... |eenerai]ineriananfenann
48,7 | 48.5 | 66737 |.cce.ooifimeecns|imearanfannnn
47.0 | 46.6 | 52728 62,0 | 1.02525 [}

Station No, 24 (F 4).

Lat. 40° 42’ 00" N;

Long. 70° 50’ 0 0¥ W

Snrfaco 68.5

6705

1.02559

1. 02576

Station No. 18 (C 4).

Lat 40° 44’ 00" N.;
July 26, 1889, 8 p. m,

Long. 70° 21’ 00" W,

August 1, 1889, 6 p. m.
Surface .| 73.2 | 73.2 6795+ 1.02530 |.....
5 72.0 | 72.0 | 60781 - p
71170.7| 62365 |..

.7 | 83,7 63014 |.

.0 | 63.9| 66661 .

.6 ] 47.4 | 66737 |.

.346.9 | 52728 1.02553 | 6
Station No.25 (F 5). Lat.40° 32/ 00”7 N.; Long, 70° 50’ 00"/ W.

August 1, 1889,9 p. m.

|
Surface .| 68.0 ; 68.0
4 67

6795 | 1.0249

2365 |.
5320 | 1, 0267

1. 02522

Sarface.} 72.8 | 72.8
10....... 71.6 { 71.6
7L0 | 7.0

40.2 | 40.3

62.01 61.9

.| 48.7 | 48.5

50.5 | 50.1

6705
66731
62&65

L 0?42

1.02524

* Thermometer did not reverse,

t No water,

-
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DEPTﬁ TEMPERATURE, SPECIFIC GRAVITY. DePTI TEMPERATURE. SPECIFIC GRAVITY.
(fath.). Obs. |Corr. T!ﬁe‘;m. Obs. |'Cemp.|Reduced. %x;p (fath.). Obs. |Corr, l‘lﬁa(l".m. Obs. | Temp. Reduced. %‘?
Station No. 26 (I 6). Lat.400 22 007 N,; Long. 70° 50’ 60" W. | Station N, 33 (J 2). TLat.41° 2’007 N,; Long. 710 20¢ 00¢ W,
August 2,1889,1 a. m. August4, 1889, 10 a. m.
Surfaco 72.3 | 72.3 | 6795 | 1.0241 | 72.0 | 1.02504 Surface .{-70.7 | 70.7 | 6795 | 1.0238 ,'.'0.5 102451 {.....
.5 | 70.5] 62365 . 5 e 59.2 | 58.8
69.4 | 63014 |. 10....... 50.1 { 49.9
69.9 | 66661 |. SURN T 40.3 | 49.4
60.5 687137 ( ...... . f24....... 46.3 ( 46.2
45.6 | 52728 | 1.0264 | 60.2 | 1.02560 F7- SO PN B 5320 | 1.0261 1.02474 | 6
Station No. 27 (F 7). Lat. 400 12 00" N.; Long. 70° 50 00” W.
e N A R Station No.34 (H 2). Lab. 41° 00 00" N.; Long. 71 107 00" W.
. August 4, 1889, 12 m.
Surface.| 72,0 { 72.0 | 6795 1.0243 | 72,0 | 1.02524 |...... —
10.<..... 60.2 | 69.2 S TR cor
20....... 65.0 | 55.0 Surface.| 72.3 | 72.3 6795 1. 02494
30.menn.. 54.0 | 53.8 5 67.8 | 67.8 | 66731
40 1100 47.2 | 47.0 62.6 | 52728 |.
55.-..... 46.8 | 46.4 | 52728 1.0208 | 58.0 | 1.02674 | 6 4"-,‘; gﬁg‘l’i
6.4 | 62365
Station No. 28 (G f). Lat.41° 12/00” N.; Long. 710 00 00" W. 532
August 2, 1889, 12 m. . N
Station No, 35 (¢ 2). Lat. 410 2/ 007 N.; Long. 71° 00’ 00 'W,
Surfnce 70.? 70:5 6795 1.0248 | 70.2 | 1,02546 |...... K ugust 4, 1889, 2 . .
8 03914 .
.5 62365
5320 | 1.0258 | 60.4°| 1702603 | G | Surface.| 713|718 | 6795 1.0242 | 713 |1.02508
67.5] 67.1 52728 NS RNt
2.2 52728
Station No. 20 (H 1).A Lat, 41012/ go" N.; Long. 71910/ 00" W, . ggggg
t 2, 1389, 2 p. m. | 62365 | an.uoifimsaee | cee oian .
uets e 5320 557 | 1022
Surface .| 71. 71.6 6795 | 1.0246 | T1.5 | 1. 025646
.| 68.4 1684 66737 |.. B VSO R .
58.5 1 BB0OL Jocmvuann] cecaei|onanennas Station No.36 (E 1). Lat. 41° 12/ 00" N.; Long. 70° 40/ 00" W,
54. [12430) €'\ INPRMPURSUIPS FORR PN . August 4, 1889, 6 p. m.
51, 62365 | .......] oo fieeal
5320 | 1.0254 | O6L5 | 1,02478
Surface .| 60.3 | 69.3 0{7)?2 1.0244 | 60.1 { 1.02488 {....,
....... 68.0 | 68.0 | ©3
Station No.30(J 1). Lat. 41° 12’ 007 N.; Long, 71020’ 00" W. 52728
August 2, 1889,4 p. .
5320 102547 61,3 1'1.02475° 8
Surfaco.| 72.7 | 7.7 | 6795 | 1.0238 | 72.6 | 102484 |.
15 ....... 70.4 | 70.2
1800 Y Station No. 37 (E 2). Lat.41° 2/ 00 N.; Long. 700 40 00/ W,
20.0.0.07| 49:3 | 40,3 Augast 4, 1889, 8 p. m.
22 iirefevini] et 5320 | 1,0252 | 56.2 | 1,02392
Surface.| 67.6 | 67.6 | 6795 | 1,0250 | 69.0 | 1. 02547 |.....
Station No.31 (K 1). Lat,41°12 00" N'; Long, 71930007 W. | 5 .-.... 6
ugust 2, 1889, 6 p. m. }g -------
Smfaoe 65.6 | 68.6| 6795 | 1.0240 | 68.5 | 102439 T
10 ....... gg.(l) gg.sl) DT IO ISR PO .. b320] 10262 | £6.511.02406| 6
w. 50.4 | 50.4 . o
B . 5820 | 1.0252 | ‘662 {1, 02416°| 6 .
Station No. 38 (E 82& Lat, 40; 52/00" N.; Long. 70° 40’ 00/ WV,
Station No.32 (K 2). Lat.410 2/ 00" N.; Long. 71030 00 W. ugust 4, 1880, 11 p. m.
August 4, 1889, 8 a. m, - T
Surface | 70.0 | 70.0 | 6795 | 1.0240 1.02482 |.....
Surface.) 67.8 | 67.8 | 6795 | 1.0240 | 67.8 | 102420 5 70,0 | 69.8 | *60664 .
} 62.1] 61. 52728 .2 | 58.1 | 66781
10 82058 66661 |. 3|48.4 | 63914
15 5 0 | 60.5 | *03014 58,6 { 66661
2. .4 *62365 e 51.1{ 52728
23 5320 | 1.0263 | 55.7 | 102497 | 6 [32..c.in| oin |eennnn 5320 | 105857 "5, 07| 1. 02480 | 6

# Thermometer did not reverse,
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RECORD OF SERIAL TEMPERATURES AND DENSITIES—Continued,

DEPTH "TEMPERATURE. SPECIFIC GRAVITY, DEPTI TEMPERATURE. SrECIFIC GRAVITY,
(fath.). Obs. {Corr. T}i\?:fn‘ Obs. |Temp. Reduced. %‘Lp (fath.). Obs. |Corr. Tli\gsm. Obs, |Temp.[Reduced %‘:’p
Station No. 39 (E 4). Lat, 400 42 00 N.; Long. 70° 40’ 00" W. | Station No.45 (D3). Lat. 40° 51’47 N.; Long. 70° 30/ 00" 'W.
August 5,1889,4 a. m. August 7, 1889, 1 p. m. .
1.4 ) 71.4 6795 | 1.0240 { 73,0 | 1,02510 Surface | 74.6 | 74.6 6796 | 1.0234 | 76.8 | 1.02516 |.....
71.8 [ 7.7 | . 66659 5.......{7TL4 | 7.1 66656 |.. ..
7L0| 7.0 | 66737 10.. 61.1 | 61.0 | 66664 |.. .
.1 70.5 | 70.3 | 666064 |. 15.. 67.8 1 67,7 66737 |........ .
49.0 | 48.8 | 66731 20.. .1 48.0 | 47.7 | 52728 |........]. .
.| 46.7 | 46.8 | 63914 J27.. 47.4 1 47.2 | 66661 [........0.......] .. ... P
. 46.2 | 46.0 | 66661 R [ JRPORR R P 5320 | 1.0280 | 57.6 | 1.02689 | 6
45.9 1 45.5 52728 ..
............ 5320 | 1.0254 | 64.0 | 1,02513 6
Station No. 40 (E5). Lat. 40° 32 007 N.; Long. 70° 40’ 00~ W, ] Station No.46 (D 4). Lat. 40° 4’ 00 N.; Long. 7030’ 00" W.
August 5,1880,8 a.m. August 7, 1889, 4 p. m.
Surface.| 12.8 | 72.3 | 705 | 10241 | 73.4 | 102627 Surface . 6795 | 1.0238 | 75.6 | 102534 |.....
- "8 | eeren | LI 5....... 60656 |....o..ieenn. RN
ea7a1 | Lo.ool| TIIIIINIIINI 63014
63014 | oot N 66661 |.
geson |- 52728
soqag | T 66737 |.
Soood |-l 60054 ICHPRN: B
5320 | 170280 | 56.7 | 1702676 | 6 | 3Z-ee-eee) cemee]ooooes 5320 | 1.0264 | 56.6 | 1.02517 | @
Station Ne. 41 (F 5). Lat. 40° 31 00 N.; Long. 70° 50’ 00’ W.

August 5, 1889, 10a,

Station No.47 (D5). Lat. 40°32' 00" N.; Long. 70° 30’ 00 W
August 7, 1889, 7 p. m.

72.6 | 72.6 6795 | 1.0238 | 74.2 | 1.02510

TLT7{ TL4| 66658 |- cuvenfecnnna.

58,3 | 58.2 | 66661 | ......

650.3]50.1 | 66737 |.......

49.6 | 49.3 | 52728 |.......ifieenens

47.5 | 47.3 | 6666L | .......|....... .

46.2 | 46.3 | 63914 |........|...... RN
................... 5320 | 1.0268 | 56.4 | 1,02555 | 6

Surface | 72.2 | 72.2 6795 | 1,0240 1. 02620 |......
5 T2 72,21 606659 |..ov.vl [eemmennfireennaas
2.2 | 66731 |..cce. feecewanfioainonas].
57.4 | 63014 |.... .. |caaaii]ieaeaian,
48.8 | 66661 f........fciiani]iaanaias
58 1 | 52728 |..uuucni] cenenifonenennnn
45.9 | 66664
44.8 | 66737 Cewaiiae
...... 5320 1, 02612
Station No.42 (G 3). Lat. 40° 52’ 00 N.; Long. 71° 00’ 00" W,
Aungust 5, 1889, 4 p. m.
60.4 6705 | 1.0240 | 70.6 ] 1,02472 |......
69.2 | 66731 |......c.|ieemmnc]ecaeniaal]s
67.8 | 63914 |.
47.9 | 66661
45.6 | 52728
44.9 | 660664 |.
.. *66737 R T
...... 5320 | 1.0260 | 58.4 | 1.02499
Station No. 43 (D 1). Lat. 41212 00" N.; Long. 70° 30’ ¢

August 6,188%,6 p.

m.

Station No.48 (D 6). Lat.40° 2% 00/ N.; Long,. 70° 30’ 00/ 'W,
.August 7, 1889, 9 p. m.

6795
66656
66731
63914
66661
52728 |.
66737
66664

5320

72.0 | 1.02404

Surface .
5

65.0 | 1,01599 |

Surface | 71.0 | 7LO | 6785 1.02492 |......
5.ceen..| 69.0 [ 68,81 52728 | L..oLeaiiaeiiiaal.
10.222.07 66.9 | 66.9 | 06737 .
S | BhE 85| Goese | Station No.49 (D 7). TLat. 40° 12/ 00" N.; Long.70° 30’ 00 W.
2. . 5320 1. 02479 August 7, 1839, 11 p. m,
Station No.44 (D2). Lat.41°2 00" N.; Long. 70080 00" W.| o oo Voo 01 m0.0 | o705 | 10245 | 70.8 | 102625 |.....
August 7, 1889, 8 a.m, 4 70.2 | 60,0 | 66656 .
09.7 | 60.6 | 66059
Surface.| 712 | 71.2 | 6795 102491 |...... .| 55.3 | 85,1 | 6AooL
5 0.5 70.2| 66650 ceeerene 475 |47.3 | 6q7a7
52.7 | 52.5 | 66661 47.2 | 46.9 | 52728
48,0 | 48.6 52728 |. 47.0 | 46.9 | 66661
Mg 01478 60737 |. .| 46.7 | 46.8 | 03914
48.0 | 48.0 | 66064 |...... {..eeo |iaaeaoatiaal 47.9 | 46.8 | 66731 |........[. .-
ORI P 5320 102508 | 8 B5 it e 5320 | 10276 | 56.5 | 1.02635 | 6

* Thermometer did not reverse.
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RECORD OF SERIAL TEMPERATURES AND DENsITIES—Continued.

Deprit TEMPERATURE. SPECIFIC GRAVITY. DEPTH TEMPERATURE. . SPECIFIC GRAVITY.
fath.). Therm. Cup ] (fath.). Therm. 3
( )- | Obs. | Corr. 1‘?0‘ Obs, |Temp.{Reduced.| 37, Oba. | Corr.| “o™| Obs. | Temp.Reduced. (Il‘}(l)p

Station No.53 (D11). Lat. 39° 8200/ N.; Long. 70°30' 00" W,

Station No.50 (D 8), Lat.40° 2 00" N.; Long.70° 30007 W.
ation To-50 (0 &) 4 om nE Augnst 8, 1889, 11p. m.

August 8,1889, 7 a. m.

a .| 70 . . 72.2 | 1.02558 YSurface.|71.4 | 71.4] 6795 | 1.0245 | 72.2 | 1.02548 |.....
S5rface ;8 2 ol Ggggg 10246 ........ 5 72.0 | 71.7 | 66658
.1 63920 |. . 1 70.6 | 70.5 | 66659 |.
.1 63921 |. 66.0 | 65.0 | 06664 |.
.8 66663 |. 166.31652! 66726 |.
. 4 62365 | oo feeeaanfonaeenns 66.8 | 66.5 | 66665 .
. GB665 [ ... doeman focneeanns | 58.8 | 58.8 | 66737 |.
66726 | o leceeaafeaeeines 55.8 | 55.6 | 66661 |.
66724 |- deeeee o eeans 54,0 | 54.1 | 63914 |. .
66661 ool deeenens 53.8 | 53.6 | 66731 (... .
63014 |- oo ofioiifeaniannns 51.2 | 50.8 | 52728 { 1.0276
66781 | et 48.0 | 47.6 | 52728 |.....-..
52728 |l eaeans 45.2 | 45.1| 66731 |.
66787 |- e e 42.0 | 42.1 | 63914
66664 |.o.ouns]eamenns]onniineas Ag.g gg.g gggg}
3 39, . 5 |
66659 | 1.0283 | 53.2 | 1.02671 3.8\ 30.6 0000t

Station No.54 (D12). Lat,39°22/00" N Long. 76° 30 00 W,

Station No. 51 (D 10). Lat. 39° 49/ 00/ N.; Long. 70° 30’ 00" W, August 9, 1889, 3 a. m.
August 8, 1889, 9 a. m.

Surface.| 71.9 | 71.9 | 6795 | 1.0250 | 72.6 | 1.02508 |.....

5 72.1| 71.8 | 66656 |..... . :

Surface .| 72.9 | 72.9 | 6795 1. 62601 72,1 72.1| 62365 |.-. .

...... 92.2 | 72.1| 66661 64.6 [ 64.5 | 66724 {... .

10..0... 72.1{ 72.31 | 63014 | es.0] 620 66726 |... :

16...... 60.0 | 59.9 | 66731 51,3 | 51.1 | 66665 X

20......| 68.2 | 67.8 | 52728 |. 510 50.8 :

%.ennes 54.5 | 54.3 | 66737 |. 54,1 53.9 .

85.ecnen 58.0 | 67.9 | 66664 53.9 | 54.0 .

50.cuun. 67.8 | 57.8 | 66731 |. 52.9 | 52.7 :
5.men 50.0 | 49.7 | 66659 51,9 | 51.8
100...-..| 67.5 | 57.1 | 52728 40,4 | 49.2
150...... 44.5 | 44.4 | 66737 45.4 | 45.3
250......| 41.1 | 41.0 | 66664 43.143.0
350......| 30.8 | 30.5 | 66650 1.02654 42,0 | 42,1

40.0 | 39.9 .

0.9 | 30.6 | 52728 | 1.0250 | 50.8 | 102715 | 6

Station No. 52 (D 10). Lat. 30° 42/ 00" N.; Long. 70°80" 00" W. | g¢ation No.£5 (D 13), Lat. 39° 12/ 00 N.; Long. 70732 00" W.

August 8, 1889, 8 p. m. August 9, 1889, 8 a. m.
Surface.| 71.8 | 71.8 6795 | 1,0247 | 73.5 | 1.02588

Surface.| 72.2 | 72.2 6705 | 1,0250 | 73.7 | 1.02622 7.9 7.6
| 72.0 | 71.7 66650 67.0 | 67.1
100anans 7.0 | 71.1 66726 .1 6L0160.6
16...... 62.0 | 6L.7 66665 |. 56.166.1
20..cen. 48.0 | 48,0 | 62365 58.0 1 57.9
28...... 50,1} 60.0 | 66663 55.0 | 54.8
30...... 61.0 { 60.9 .| 54,7 | B4 B
40......] 51.1 | 61,0 55.4 | 66.2
50...... 54,0 | 53.8 54,2 | 64. 8
75.uaee. 53.56 | 563.2 50.6 | 50.4
100...... 49.9 | 49.9 47,9 | 47.7
150...... 46.1 | 46.0 45,2 | 45.0
200......| 43.1 | 42.8 42,91 42.8
800...... 40.8 | 40.7 41,31 41,2
400...... 89.9 | 40.0 . PR PR 89.9 | 40.0

500...... 89.2 | 39.1 66661 | 1,0281 60.6 | 1,02736 39.4 | 30.3 66731 | 1,0283 57.2 1102714 | 6

Bull. U. 8, F. C. 89—27
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BULLETIN OF THE UNITED STATES FISH COMMISSION.

RECORD OF SERIAL TEMPERATURES AND DENSITIES—Continued.

DEPTH TEMPERATURE. SPECIFIC GRAVITY. DrPTH TEMPERATURE. SPRCIFIC GRAVITY.
{fath.). Obs. [Corr. 'Ili?;‘.m. Obs. | Temp. Reduced. %lop (fath.). Obs. [Corr. The;'.m. Obs. | Temp. Redueced. C}}?
Station No.56 (E13). Lat. 39° 14’ 00" N.; Long, 70° 40’ 00 'W. ] Station No, 60 (G 3). Lat. 400 52’ 00" N.; Long. 71° 00/ 00" W,
August 9,1889,11 a. m. August 17, 1889, 2 p. m.
Surface.| 73.6 | 73.6 6795 | 1.0249 | 75.9 | 1.02650 |...... Surface .| 69. 6795 | 1,0243 | 71.4 | 1,02516
5 74.0 { 73,7 | 66656 5 69, 66656
73.6 { 73.6 | 62365 57. 60661
70.2 | 70.0 | 52728 48, 63914
67.0 { 66.7 | 66665 417. 66724
61,9 | 61.9 | 66737 5320 1. 02616
53.8 | 53.1 | 66661
55.3 | 55.4 | 63914
56.0 25. g 66;31 .
53.9153.9| 66 Station No. 61 (G 4). Lat. 40° 42’ 00" N.; Long. 710 3/ 00 W
51.9 | 51.7 | 66726 . iy 5 LORE. .
50.0140.8 | 66665 August 17, 1889, 4 p. m.
46.9 | 46.8 | 66737
44.4 | 43.3 ) 66661 .
42,1 | 42.2 | 63914 Surface.| 70.4 | 70.4 6795 | 1.0240 | 72.0 | 1.02494
40,2 (40.1 | 66781 f..o...eeeoeoiiiaas [enaenn 5..iue 70,51 70.2 | 66656
39.3 | 39.4 | 66724 | 1.0277 60.6 | 1.02696 6 10....... 70.1 1 170.1 66737
N BT 52.2 | 52.0 | 66731 |.
20.....-n :§ 0 igg 66724 |.
jon No. 57 (E 12). Lat.39° 24’ 00 N.; Long, 70° 40/ 00" W. | 28------- 5.3 145,41 630i4
Station (E12) Anugust 9, 1880, 1 p.m.  © 7 We s 45.5 | 45.4 | 66061 | 1.0280 | 546} 1. 02655
Surface.| 72.8 | 72.8 6795 | 1.0245 | 74.8 | 1.02591 |......
6.. 7 é ;gg ggggg Station No. 62 (G 5)A Lat. 40'?;312’ gO” N.; Long. 71° 00’ 00" W,
3 . ugust 17, 1889, 6 p. m.
2| 620 | 66665 |- € ’ P
.3 | 66.90 | 52728 |. .
.0 | 50.8 | 66737
.0 | 50.81 66661 Surface.| 71,2 | 7.2 6705 | 1.0241 | 72.7 | 1,02516
.8 |51.91 63914 5 1. 70.9 | 66656
.0 | 52.8 | 66731 .163.262.8] 52728
.11 54.1 66724 |. 1 61,1 50.9 { 66661
52.2 | 52.0 | 66726 47.7 | 47.8 | 63914
50.5 ) 50.3 | ©6737 |. 46.5 ) 46.6 | 66724
200......] 45.8 | 45.7 66061 |. 46,0 | 45.9 |- 66731
250.mua.. zg 4 25. 5 639:‘1;% 45.0 | 44.9 | 66737 | 1.0277 | 54.2 | 1.0262L | 6
300......| 42.0 | 41.9 | 667
400......) 40.6 | 40.7 | 66724
500.....- 30.3 {39.2 | 66726 | 1.0276 | 61.8 | 1. 02702 6
Station No. 63 (G 6), Lat.t 40022 004 N.; Long. 71000/ 00" W.
3 ugus , 8 p.m.
Station No. 58 (E 11). Lat. 390,34/ 00" N.; Long. 70° 40’ 00" 'W. ’
Aungust 9,1889,4 p.m.
Surface . 'I;l). (2) Zg% 662%% 1.0244 | 71.8 l 1. 02531 |.....
L X 6656 [ oeveccofearcnaol cnnnanns
760 | ooonh | ok | ThE |1 0:6 | T0.4 | *Gogo4
79.2 | 66659 |. 8.3 | 58. 63914
68.4 66664 |. .8 | 48,6 | 66661
63.6 | 52748 |. .7 | 69.6 | 66731
57.1| 66787 |. 0|48 | 63014
54.0 | e6661 |. .7 146.6 | 66661 |........ ). ... el
52.9 | 63014 |. .7 | 45.4 | 52728
53.9 .
53.51 66724 |... ._..|. .
Zfl)g Station No. 64 (G 7.) Lat, 40012 00" N,; Long. 71° 00’ 00 W,
4.9 Augnst 17, 1889, 10 p. m.
41.3
40.3 [ 66726 | 1.0278 | 50.3 | 1.02689 6
S:lrfn.ce . gg g gg g 6812 | 1.0242 | 70.8 | 1.92495
(G 2). Lat. 41002/ 00" N.; Long, 71° 00/ 00" W. 69: 0 68: 71 66656 |oomnee.lll
Angust 17, 1889, 12 m, 66.0 | 65.9
54.0 | 53.7
50.5 | 50.5
Surface.| 68.2 ] 68.2 6795 | 1.0243 1.024903 |...... 46.7 | 46.6
Bevonaes| 60.5 [ 69,21 66656 ooceee.)ieeaiifiaeaen.ns 46.5 | 46.4
10...c-n- 50.0 { 49.8 | 66731 . 47.2 | 47.8
17 ceennn 40.6 | 40.6 | 66724 |........l....... 46.8 | 46.9
) - JRPRY PP P 5320 | 1.0273 44.5 | 44. 4 87.0 | 1. 02837
[

* Thermometer did not reverse,
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RECORD OF SERIAL TEMPERATURES AND DENSITIES—Continued.

DEPTH TEMPERATURE. SPECIFIC GRAVITY. DEPTH TEMPERATURE. SPECIFIC GRAVITY.
fath.). ; - O
fath). | opa. | Corr, rf&e;_m' Obs. | Tomp./Reduced. %‘(‘)p (fath.). | ohg, | Gorr. TI}SE"‘ Obs. |Temp. |Reduced. %‘LD

Station No.65 (G 8). Lat. 400 2 00" N.; Long. 71° 00/ 00 W [ Station No, 68 (F 11). Lat. 38230/ 00" N.; Long. 70° 58' 00" W.
Angust 17,1889, 12 p. m. August 18,1589, 12 m, '

70.0 | 70.0 6812 71,0 | 1.02499 |......] Surface .| 73.2 { 73.21 6812 | 1.0244 | 74.3 | 1. 02572
70.9 | 70.8 ] 66663 |..ooccu)eancare|onnsainns]ocaann 5 66656 | ....... .
70,91 70,81 68665 |.eoiiani]aneare]iomienini]annans 66663
.1 70.6 ] 70.6 | 62365 Y P PO P 62365
.| 55.0 | 54.7 | 66659 |. I PO DU PR 66664
.150.1|50.1 ) 66664 |. . [N PO 66665
.1 46.7 | 46.8 | 66724 |.. IS PO S 68737
49.5 | 49.8 | 66737 FUT 63914
52.0 52,0 66724 66661
.| 53.7 | 53.8| 63914 [.... ... 66724
51.2 1 51.0 | 66661 60.4 | 1.02730 66659
66737
63914 |.
66661 |.
66724 |-.. ...
66659 | 1. 0280

Station No. 66 (G 9). Lat. 390 52/ 00’ N.; Long. 71° 00/ 00" W, |-
August 18, 1889, 3 a. m. .

Station No, 69 (G-12). Lat. 390 22007 N.; Long. 71° 4’ 00"’ W,

Aungust 18,1889, 4 p.m.

Surface.| 70.4 | 70.4 6812 | 1. . 1. 02583
5 70.2 {70.2 | 66731 :
62.4 | 62.3 | 66726 |. ‘| surface.| 73.2 | 73.2 | 68121 1.02571
50,1 | 49.8 | 66659 |. 5.. 71.3 | 7T1.0 | 66656
45.0 | 45.1 | 66724 10 6.8 ) 64,7 ) 60724
45.2 | 46.1 | 66664 15 58.0 | 57.8 | 66659
48.0 | 47.8 | 66661 20 51.5 | bl.4 | 66663
45,9 | 49.0 | 63914 25 51.0 | 50.8 | 66661
51.0 | 50.8 | 66787 30 50.9 | 51.0 | 63914
53.6 | 63.3 | 52728 40 53.0 | 52.8 | 66737
51.0 [ 51.0 | 66664 50 b4.4 | 54.2 | 66665
46.0 | 45.9 | 660661 75 53.5 | 53.56 | 66664
.1 43.8 43,9 63914 100.. 50.0 | 50.0 | 62365
(1 41.0 | 40.9 | 66737 150...... 45.3 | 45.4 | 63914
oo Rl ool - 200w 421 47 | ooons
............ caes.o| 5820 [ 1.0290 . . 0277 ceeeeaf 4L .
0200 | 66.2 | 1.02772 | 6 3077700 408 | 40,7 | oooos
400.e..-. 30,6 | 30.5 | 62365 .. i
500...... 30.2 (30,1 | 66663 | 1.0283 | 61.3 | 1.02765 | 6

Station No, 67 (F 10). Lat. 390 42’ 00 N.; Long, 700 54 00"W, | Station No.70 (H18). Lat.39°12'00” N,; Long. T1° 9 30" W, ’
E August 18, 1889, 8 a. m. August 18, 1889, 8 p.m.

Surface.| 71.3 | 7.8 | 6812 L .5 | 1.02572 Surface.| 72.4 | 72.4 ] 6812 [ 1.0242 | 71.5 | 1.0
5 70.6 | 70.7 | 66726 5 72.4 | 721 | 68856 {ocneererfeannn S Tbool N
.{64.7164.6 | 66650 |. 71.1 ]| 7.0 | 66861 |.
49.3 | 40.1 | 66731 58.0 | 57,9 | 66724
47.0 | 47.0 | 66664 |. 47.1 [ 47.0 | 66663
46.0 | 46.8 | 66665 |. 46,0 | 45.7 | 06659
47.8 | 47.6 | 66737 46.0 ( 46.1 { 6391 .
50.2 | 60.3 | 63014 |. 48.4 | 48.2 | 68737 |.
52.1 | 51.9 | 66661 52.0 | 5.8 | 66665
63.7 ) 63.7 | 066724 53.7 | 58.7 | 66664
[ 50.3 | 50.0( 66659 51.1 | 61.1| 62365
46.7 | 46.4 | 66659 | 44.8 | 44.5 | 62865
.1 48.0144.01 66724 43.7 | 48.6 | 66664
.1 41.7] 41.6 | 66661 40.6 § 40.4 | 66665
40,4 [ 40.5 | 63914 .| 39.0 | 80.8 | 66787 i
.| 30.6130.5| 66737 |... . .{80.6(30.7] 63014 ..
30.439.2 | 66665 .0 | 1.02714 39.2 | 39.0 | 66656 | 1.0280 | 58,8 | 1.02704 | ¢
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RECORD OF SERIAL TEMPERATURES AND DENSITIES—Continued.

DEPTH TEMP]?BATURE. SPECIFIC GRAVITY. DEPTH TEMPRERATURE. SPECIFIC GRAVITY,
(fath.). | ous. | Corr. Tllga;'.m. Obs. |Temp. Reduced %‘1017 (fath.). | g, | Corr. Thlgf;'“‘ Obs. |Temp. Reduced| {IP
Station No. 71 (J 13). Lat.39° 12/ 00 N.; Long. 710 20/ 00" 'W.| Station No. 74 (J 10). Lat, 30° 40’ 20 N.; Long,. 71021’ 30" W.
August 19, 1889, 4 a. n. August 19, 1889, 2 p. m
Surface.| 71.0 | 71.0 6812 1.02550 |...... Surface .| 72.0 | 72.0 . 1. 02657
3] 66656 {.cnvron|onenceifonnacias foannas 5 7L5 | 71.2 .
66724 [ocvecni|ocmmenfimmaifanns 7.8 | 71.7
(1313 U (AR ORI Y P 52.0 | 52.0
66663 |.-cecaaafecmenaafionrieni]onaaas 47.2 | 46.9
63914 [cacueaafrocmra]oaaaeann |ianenn 47.2 | 47.1
60737 |.ccveuncfommanmcfvmmmaeanfenmnns 49.3 | 49.4
66665 |.ccnceeifeanmencfoanencncfiennn, 52,0 | 5.8
66664 |. JS IR DY T 55.4 | 55.2
62365 |.-.. .. 53.9 | 63.9
66659 51.2 | 51.2
68659 IS RPN P E 47.2 | 47.1
63914 . N P 44.7 | 44.8
66737 42.1 | 42.0
66665 40.8 | 40.6
66664 R . 30.6(30.5; 66664 {........|...... O P
62365 | 1. 1. 02873 39.3 | 30.2 | 62865 | 1.0298 | 60.8 | 1.02908 | 8

Station No,75 (J ). Lat. 380 52/ 00" N.; Long. 71° 19’ 00" W,
August 19, 1889,4 p. m.

Station No.72 (J 12), Lat, 3002 00" N.; Long. 710 227 007 W, | Surface | 7L5 | 71.5 | 0812 | 1.0244 | 72.4 ) 102541
August 19,1880, 7 a. m. 10.... 650 60| esraa fLooilIliTIIIIITIT
. 15..n.o. 57.8 | 57.6 | 66659 |.ceufoeoii]iooiiin.
20...... 47.5 | 47.4 | 66663 |........ P DO
75| 6812 [1.0244 | 708102531 |...... S0l A g | 4w | eersr |
71.6 | 66656 40...... 52.7 | 52.5| 66665 [:o..ooo.foeones:]ioniinit
63.1 66661 50......| 58.5 | 53.5 66664 [.ceeveocfeunenci]iiaanenn
58.6 66224 T6ennnnn 52.8 1 52.81 62365 [........feeeoiid| .r ool
§5.6 | 62365 100...... 52.5 | 52.2 | 66659 | 1.0296 | 56,8 | 1.02840
55.0 | 66664 125...... 0.0 ] 48,9 66663 |..evuacifiaai ]eaeinidinnns
54.7 | 66665 150...... 53.1153.2| 63914 |........ PUS CURPIN N,
53.0 | 66737 200, .0nn- 44.0 ! 43.9 | 66737 [.coeousfocninieneiii]onns
53.6 | 63014 250...... 42,0 | 41.8 | 66665 §..coo.. | neunn. [N JR
63.2 | 66663 300......] 40.1 ] 40.0 | 66664 |........
5.2 oueos veens 77 NP VDR R
d9.5 | o600 350...... 39.7 [ 80.6 | 62365 |.oc..oofeeiiiidiai.ool
4.8 o380 380 el aacnefomenns 5320 | 1,0206 | 56.0 | 1.02830 | 6
41.8 | 66665
.3 | 66737 Station No. 76 (J 8). Lat. 40° 2/ 007 N.; Long. 71° 21’ 007 W.
30.4 | 63914 August 19, 1889, 7 p. m.
39.1 | 66663 1. 02916
Surface.| 71.0 | 71.0 1.02525
5 71.0 | 70.7
. 7.1 712
54.5 ) 54.3
57.4 | 67.5
Station No, 73 (J 11). Lat. 39° 30 20/ N.; Long. 71° 21/ 30" W, 46.0 | 45.9
August 19,1889, 11 a.m. 46.0 | 45.8 | 60605 |..connerfianecnafoenranenifieons
47.1 | 46,9 | 66787 |.ooevenrfvcreuefermeiann fonnne
50.8 | 50.9 | 68914 |.oeooooieeoi oz |olts
52.1 | 52.0 | 66663 |.....oofeoeeeeficnenaneifonnns
Surface.| 72.3 | 72.3 | 6812 1.02568 |...... 100......1 50.1 | 48.8 | 66659 | .......L..o..ifonl)lee
[ 2.1 | 71.8 | 66656 102.cmcunfoannn R P 102714 | 6

64.6 | 66661 |.
55.5 | 66724 |.
51.7 | 66659 |.
' 66663

Station No,77 (J7)» Lat. 400 12/ 007 N.; Long. 71° 20/ 00" W,
August 19, 1889, 10 p. m.

3
72.1
64.7
65.5
62.0
52.3
51.8 | 61.9 .
6401 | 53.9 Surface .{ 71.2 | 71.2 6812 | 1.0242 | 72.0 | 1.02514 |.....
64,5 | 54.3 5 71.0 1 70.7 | 66656
52,0 | 52.0 67.4 | 67.3 | 066659
49.4 1 49.4 68.0 | 67.0 | 06633
47.4 | 47.3 . 541|542 63914
44.6 | 44.7 46.0 | 46.9 | 06737
41.4 | 41.3 47.0 | 46.8 | 66665
40,7 | 40.5 .| 47.8 | 47.3 | 66664
39.4 | 30.3 - 47.2 [ 47.2 | 62365 -
39.2 1 389.1 1. 02930 6 N PPN PR 5320 | 1.0276 | 568.0 | 1.02054




PHYSIQAL INVESTIGATIONS OFF THE NEW ENGLAND COAST. 421

RECORD OF SERIAL TEMPERATURES AND DENSITIES—Continued.

SPECIFIC GRAVITY, TEMPERATURE, SPECIFIC GRAVITY,

TEMPERATURE.
DepTit

DEPTH

fath ). Therm. ) cup| (fatn.). - _ -
(ath.). | Gpg, |Corr. ;%zx:m Obs. |Temp. Reduced. N‘}f (ﬂ" )- | Obs. |Gorr. Tlﬁ_egm Obs. |Temp.[Redaced. %‘2’

Station No.78 (J 6). Lat. 40022 00* N.; Long. 71° 20’ 00" W. [ Station No.83 (K 4). Lat, 40042/ 00" N.; Long. 71° 30/ 00" W,
August 20, 1888, 1 p. m.

Angust 19, 1889, 12 p. m.

Surface.| 71.0 | 71.0 6812 | 1.0240 | 71.6 | 1.02488 |...... Surface.| 69.9 | 60.9 | 6812 | 1,0240 | 72.8 | 1.02507 |.....
5 71.0 | 70.7 | 66656 |._...... , RO X | TR 69.0 1 88,7

drna 73| 66663 |. R R 10.......1 65.5 | 56.3

| 7.0 71.0 | *63014 PR f15.-c....| 48.6 | 48.4

48,4 1 482 | 66737 . . 20....... 45.5 | 45.4

2] 46:6 | 46.4 | 66665 |.oioii.|-acavne]onareirei|imean 2eeenne 40.5 | 444

46,0 [ 4578 | 66664 [venrenenfemnemanfranacnnns]ianans 80..eene. 44.3 | 4.4

44.3 | 44.2 | 62366 |...... 35, .....| 44.0 [ 43.9 :
______________ 5320 | 1. 855 | 1, 02624 36.-voe fenecnrloenan.| 5320 | 1.0268 | 61.0 | 102611 | 8

Station No, 84 (K 5). Lat.40° 82 007 N.; Long. 71° 80/ 007 W,
Station No,79 (J 5). Lat. 40° 32’ 00 N.; Long. 71° 20’ 00" W. August 20,1889, 3 p. m.

August 20,1889, 1 a. m.

Surface.| 71.4 | 71.4 6812 | 1,0236 | 72.1 | 202456 ( ....

7.2 | 6812 |1.0242 | 72.7 | 1.02526 [...... e ! I

70.9 66656 . . 63914 .

70.9 | 66663 |. - ooud |-

60,0 | 63914 | - 62365 |-

HE | '

. 65 |.
51.0 | 66664 |. | bee63 1.02543 | 8
44.5 | e2se5 | ooooiilill
...... 5320 ) ‘

Station No.85 (K 6). Lat. 400 22/ 00 K.; Long. 71030/ 00+ W.
A

ugust 20, 1889, 5 p. m.

Station No. 80 (J 4). Lat. 40° 42/ 00" N.; Long. 71°20' 00" W.
71.8 6812 | 1.0233 | 78.8 | 1.02453 |.....

Augunst 20, 1889, 3 a.m. Surface .| 71.8
71.8 | 7L 66656
53.7 | 53.5 | 66787
70.5 6812 50.3 | 50.4 | 63014
70.8 | 66063 49.7 | 49.7 | 62365
60.7 | 66656 46.1 | 46.0 | 66064
61.7| 62365 46.8 | 46.1 | 66865
50.2 ) 66664 45.0 | 44.9 | 660663 ol
48.2 | 66665 . - vananafpeenee 5320 | 1,0282 | 58.2 | 1.02728
47,8 | 66737 .
...... 6320 3 1. 02604
Station No. 86 (K 7). Lat. 40° 12/ 007 N.; Long. 71° 30’ 00” W,

August 20, 1888, 7 p. m.

Station No. 81 (J 8). Lat. 40° 52’ 00" N.; Long, 71° 20’ 00" 'W.
August 20, 1889, 6 8. m.
: 71,9 | €812

1.02432

Surface.{ 71.9
5 72,0 | TL7| 86656 |.eeuveefeercnefoeeneeandnnns
Surface.| 68.8 | 68.8 | 6812 | 1.0244 | 70.1 | 1.02505 |e.....} 10- 71-2 gg? ggggg ........
5 .7 | 66656 |.......- URROUT] FOURERUR 16. 58,
62365 |. . o 48.0 | 48,1 | 063914
g
et b 45.0 | 44.8 | 60665

66737 | ool ‘102568 |

66663 | 1. 0270 | 54.5 | 1.02654

5} 47l 460 | 45.9 | eoses

Station No. 87 (K 8). Lat. 40° 2/ 00" N.; Long. 71° 80’ 00/ W,

Station No,82 (K 3). Lat. 400 52 00/ N.; Long. 71° 30’ 00" W, August 20, 1889, 9 p.m.

August 20, 1889, 10 a. m.

1. 02457

Surf 108 Surface - zll.g ';(l)g agsl%

rface.| 69,2 | 69,2 | 6812 | 1.0243 | 70.3 | 1.02408 | . . 15 3 PR IO B
5.......] 69.7 | 60.4 | 66656" TLO [ 70.9 | 66658 | oueueuifecacanfioancans

10 ..., 1680680 63014 69.0 | 68.7 | 66665 .
16......]67.2|67.0 | 66665 |. 64.5 | 64.4 | G66G4

..., 45.5 | 45.4 | 66664 |. 51.5 | 51.5 1 62305

B....... 45,4 | 46.3 | 62365 | 46.8 | 46.9 | 83014

a0....... 45.0 | 44.4 | 66663 46,0 | 45,9 | 06737 |.... S EOR .
Mo 44.8 | 44.7 | 06737 48.7 | 48.6 | 06663 1.02023 | 8

* Thermometer did not reverse.



422 BULLETIN OF THE UNITED STATES TFISH COMMISSION.

RECORD OF SERIAL TEMPERATURES AND DENSITIES—Continued.

DEPTH

TEMPERATURE, SPECIFIC GRAVITY. TEMPERATURE, SPECIFIC GRAVITY.
fath.). | ops. |Corr. Th%rm‘ Obs. |Temp.{Reduced %‘:’p Corr. ’l‘l}l&rm. Obs, |Temp.Reduced. %1:)})

Station No. 88 (K 9). Lat, 89052/ 00” N.; Long. 71030’ 00" W.
August 20, 1889, 11 p. m,

Station No, 91 (K 12).

Lat. 390 22/ 00" N.; Long. 71°30' 007 W,

August 21,1889, 1 p. m.

Surface.| 71.8 | 71.3 6812 | 1.0238 | 72.8 | 1,02487 |......
5 7.2 | 70.9 | 66656 .
.1 7131 71.1 ) 52728 (.
58.0 | 57.9 ) 66661
60.5 | 60.2 | 66724 |.
45.5 | 45.4 | 66663 |.
49.8 | 490.6 | 66737
49.0 | 49.1 | 63914
53.0 | 53.0 | 62365
52,1 | 52.1| 66664
46,6 | 46.4 | 60665
45,0 | 44.7 | 66659
............ 5320

Station No.89 (K10). Lat.39° 42/ 00/ N.; Long. 71° 30/ 00/’ W.
August 21,1889, 2 a. m.

L0 GO W G ET O O W OF =3~
SEERL5STRRBALLERY
Tk O Pk a2 U s @ 1 O Bk 10 00 o © T OO

74.8
72.2
58.9
47.2
49.6
51.1
49.1
50. 8
52.8
53.1
50.1

6812 | 1.0242 | 76.5 | 1.02500 |.....
66656
66664
66665 ).
66737 |.
66663 |.
66724
66661 |.
66659
63914
62365 | 1.0280 | 62.7 | 1.02765 | 8
63014 . .-
66659 |.
66661
66724 |,
66663
66737 | 1.0280 | 53.5 | 1,02644 | 8

Surface.| 72.3 | 72.3 6812 | 1,0241 | 73,7 | 1.02532 |......
5. B . .

72.2 1 71.9 | 66658

S
EEREABEENS

&
©
-
(-4
o
o

1. 02650

«
©
L
o«
e
X

Station No. 92 (H12).

Lat, 39° 22/ 00 N.; Long. 71°10' 00" W,

August 21, 1889, 7 p.m,

o Pl el
»wh#mmo‘mumw“mw’_*

PO R0 R R O R IO
OO UHOCOMHHOOAWR N

Station No.90 (K11). ILat. 39°32/00” N.; Long. 71° 30/ 00" W.
August 21,1889, 7 a. m.

39,3

6812 | 1.0242 | 75.7 | 1.02576 |.....
66656 - .
66724 |.
66665 |.
66659
66664 |. Jeeeen
66661 .
66724 [ R
66663
66737
62365
68656
66665
66737
66603
66724
66661 | 1.0298 | 58.8 [ 1.02884 | 8

Station No. 93 (H

11).
August 21, 1889, 10 p. m.

Lat. 390 827 00” N.; Long. 71010’ 00" W,

Surface.| 72.4 | 72.4 6812 | 1.0243 | 73,6 | 1,02550 |......
- .| 7.1 (70.7 | 66656
60.6 | 60.5 | 66661
540 | 64.0 | 60724 |.
52.4 | 52.3 | 66663
50.0 | 49.8 | 66737
50,1 50.2 | 63914
.| 52.6 | 62.6 | 62365
54.5 ( 64.5 | 66664
53.7 | 53.5 | 66665
50.0 | 49.7 | 66659
46.9 | 46.8 | 062365
.| 44.4 1 44.3 1 6664
41.8 { 41.6 | 66665
40.8 | 40.51 66659 |........|....... .
40.0 [ 30.7 | 66656 (....... [ . Ty
39.6 [ 30.7 | 63914 | 1.0280 | 60.0| 1.02718 | 8

-
b

RO ONORIDCONNOR

NERBrolEoor

OB PR TN D R S =D

SESE

6812 | 1.0240 | 75,2 | 1.02548 |.....
66656
52728
63014 |.
66659
66661
66665
66737 |,
66663
66664
66724
66656
66724
66063 |.

66661 | 1.0285 | '65.4'1'1.02843°| 8




PHYSICAL INVESTIGATIONS OFF THE NEW ENGLAND COAST. 423

RECORD OF SERIAL TEMPERATURES AND DENSITIES—Continued.

DerTH TEMPERATURE. SPrECIFIC GRAVITY, Depra TEMPERATURE. / SPECIFIC GRAVITY.

Qup| (fatl). | oy, | Corr. | TR Obs.

fath.). {1 5
{fath.). | gps. | Corr. l‘l\er.m. Obs. Reduced,| Temp.[Reduced, (f:Il:)p

No Temp.

Station No.94 (H 10). Lat.39° 42 00~ N.; Long. 71° 10 00 W.{ Station No. 97 (G7). Lat,40° 12 00" N,; Long.71° 3 00" W.
August 22,1889, 9 a. m, :

August 22, 1889, 1 a, m.

49,1 BT |iemiens] cenees . Station No.98 (H 6), Lat. 400 2% 00 N.; Long, 710 6/ 00"
40.9 . Jeoveens August 22, 1888, 11 a. m. & w.

Surface.|{ 72.9 | 72.0 | 6812 | 1.0242 | 74.3 | 102552 |...... Surface.] 71.8 | 71.8 | 6812 | 1.0240 | 73.4 | 1.02517 |
5. cee.|72.0 | 1.7 | 66656 |........ . dii s 57.0 | 56.9 | 66056
.7 | 62.7 .| 55.8 | B5.0 | 527281.. :
.31 47.1 52,0 | 520 | 66664 |-
11| 45.8 51.6 | 51.5 | 60663
.8 | 46,6 50.2 | 50.0 | 66737
11| 49,0 47.6 | 47.4 | 60665
.0 [ 49.9 47.0 | 46,7 | 66659
-2 | 64.2 47.1 | 47.0 | 66661
8543 50.6 | 50.7 | 63914 | ...
B A R R I e e 532C | 1.0278 | 6 1.02763 | '8
.2
.2
.0
.0
3

1.02718

Surface.| 72.0 | 72.0 | 6812 | 10241 | 73.8 | 1.02633 .
¢ [T 68.0 ]°67.9 | 606656 /.. :
10.......| 64,0 ] 63.9 | *6666+ |.. .
15eminn. 57.2 | 67.2 | 63014 [.... . :
20,0000 56,1 | 56,0 | 66661 [vmeeene|-mnonn-
S 2Bemens 48.1]47.8 egggg :
tation No. 95 (IT 9). Lat. 39° 51’ 00 N.; Lotg. 71° 10 007 W. § 30..----- 47.0 | 46.8 |- 66 eremeris
Augnst 22, 1889, 4 2. m. 2070 a5 4| 5.3 | 66737 |-uanieni]iennes. :
B0t 5.0 | 449 | 66663 | oe.elierann]icaiaaas o
................... 5320 | 1,0262 | 64.2 | 1.02508 | 8
Sarfaco.| 72.0 | 72.0 | 6812 | 10242 | 73.5 | 1.02538 |......
5 71.8 | TLO | 66656 X Station No. 99 (H 5). Lat. 40°32 00" N.; Long. 71° 10’ 00 W,
70.3 | 70.3 | 62365 |- August 22, 1889, 2 p. m.
52.0 | 52.1 | 66724 |.
47.5 | 47.5 | 6a6o4 |. :
48,0 | 47.9 | 666063 |. Surface.| 73.2 1 73.2 | 0812 | 10237 | 73.7 | 1.02¢02 |.....
I 50.1(49.9 | 66737 |- b 3 66656 .
57.0 | 56.8 | 66665 X 63914
| 5.7 | 55.4 | 66659 |. .3 66661 |
| 53.3|53.1| 66661 -0 66659 |.
.| 60.0 | 50.1 63914 66665 |.
45.2 | 45,1 66663 66737
43.4 | 43.3 | 66787 66663
41.0 | 40.8 | 60665 5320 6| 1. 02621
200 | 39.7 | 66659
30.8 | 89.7 | 68061
30.4 | 30.5 | 63914 Scation No. 100 (K 4). Lat. 400 42/ 00¥ N.: Long. 70° 14’ 00" W.
............ 5320 | 1.0278 | 6867} 1.02681 [ 8 ‘August 22, 1889, 7 p. m.

Surface.| 72.8 | 72.8 | 6812 | 1.0238 | 73.6 | 1.02500 |.....
5 7.7 60656 |- euenenifeanann N USRI IO
5. 0 66604 :
. 1.5 sgggl .
tation No.96 (H 8). Lat.40° 2007 N,; Long. 71° 10" 00" W 7.0 66659
August 22, 1889, 7 8. m. -0 *66063
. 66787 §........ RN PSR I
*66663 | 1.0270 | 57.2 | 1.02584 | 8
i)
Zgig ek ,l' 0242, 722 | 1018 |ooeend g0 ion No. 101 (H 3). Lat. 400 5% 00 N.; Long, 710 15' 00 W,
67.0 August 22,1889, 12 p. m.
58.0 .
57.0
52.2 Surface.| 70.6 | 70.6 6812 | 1.0239 | 71.8 ) 1.02481 |.....
55.5 9,6 | 6.
48.5
41.3
54. 7
50.3 . . PR
46.4 | 63914 e
...... 5320 [1,0276 | 64.8 | 1.02744 | 8 5320 | 1.0264 | 56.8 | 1.02520 | 8

* Thermometer did not reverse.



424 BULLETIN OF THE UNITED STATES FISH COMMISSION.

RECORD OoF SERIAL TEMPERATURES AND DENSITIES—Continued.

TEMPERATURE. SPECIFIC GRAVITY. ‘ TEMPERATURE, SPECIFIC GRAVITY.
DEPTH DEPTH

(fath.). Obs. | Corr. Tlﬁ’;_m' Obs. |Temp.|Reduced. %‘Lp (fath.). Obs. { Corr. T%eor‘m. Obs. |Temp.|Reduced. %%1.)

Station No, 102 (J 1). Lat. 41° 12/ 00" N.; Long. 71° 20’ 00" W, | Station No.108 (K 5). Lat. 40° 32 00 N.; Long. 71° 30/ 00 W,

August 27,1889, 9 p. m. August 81, 1889, 12 p. m.
Surface . 1,02425 |, 66.5] 6812 | 1,0246 | 68.0 | L.02492 |.....
5. .- . 65.7 | 66656
10 .o | 63.7 [ 63.6 | 66664 |.oovno.]oeaenn.]ieeiilioeL, 65.9 | 66665 |.
15. 65.1| 66661 |.
20 ) IR 51.2 | 66659 |.
22 ... 1.02538 | 8 49.4 | 66664 |.
51.6 | 66737 |.
45.6 | 66663 .
Station No.103 (J 2). Lat.41° % 00" N.: Long. 710 % 07 00 W.| 37-+»e+|--ereefoerens 5820 | 1.0263 | 03.4 ) 1.02595 | 8
August 27,1889, 11 p. m,
Station No.109 (J 3). Lat.40°52 00 N.; Long. 71° 20/ 00" W,
Surface.| 64.3 | 64.3 Gggég 1.0244 | 60.3 | 1.02362 |...... September 1, 1889, 12 .
66661
66659 :
66664 [ooeronclicennetomene i denood Surtace.| 65.3 | 65.3 6812
66737 |....... R g 5.eannt 64.3 | 64.2 | 66666
66603 | 1.0259 | 61.0 ) 1.02521 | 8 |10....... 64.3 1 64.0 1 66665 |.
15, cnane 58.6 | 58.5 | 66661 |.
gg ....... 50,8 | 50.6 66652 .
...... .| 56.0 | 56.0 | 6666
Station No. 104 (K 1), Lat.41° 12/ 00 N.; Long. 71036/ 00" W. | 30" 2727" 53'8 g2_2 63737
August 31, 1889, 12 m. 35....... 47.5 | 47.4 | 60663 | 1.0261 | 57.5 | 1.02498 | 8
.
Surface.| 67.3 | 67.3 | 6812 | 1.0240 | 69.4 | 1,02453 |......
5 B e S ) Station No.110 (F 4). Lat. 4042 00" N.; Long. 710 20 00" W.
P4 BRSO At AR S LRSS St LT AR September 1, 1889, 2 p. m. .
64.0 | 66737 | 1.0241 | 70.8 | 1.02486 | 8
Station No. 105 (K 2). Lat. 41° 2 007 N.; Long. 71031 15" W. | Sprface-| 60.4 ) 67.4 | 0812 ) 1.0246 | 68.6 | 1.02501 .. ..
August 3171859, 6 p.-m. 10222070 660 | 65.7'| 66065 |-
15.cao... 28(1) gzg ggggé (R PR PO
; 20.......] 5L . IR SRS SRR A
Surface.| 68.2 | 68.2 | 6812 | 1.0240 | 60,11 1.02448 |.....} 22 4611360 | eeesd | ool
5 66.0 | 65.9 | 66656 66737
gg-g gf-g ggggg 66663 |- ...l
dera | el Soaas 6320 | 1.0264 | 51.2 [ 1.02461 | 8
51.7 | 51.7 | 66664 .
............ 5320 | 1.0252 | 61.6 | 1.02450 | 8

- Station No.111 (J 5). Lat. 40932 00 N.; Long. 71220/ 00" W.
Station No.106 (K 3), Lat. 40° 52 00 N.; Long. 71030’ 00" W, September 1, 1889, 3 p. m.

August 31,1889, 9 p. m.
Surface.! 67.1 [ 67.1 6312 1,0245 | 67.5 | 1.02474 |....
| . 66.0 [ 65,9 66666 [........|.ceeucfeaaniiiiifaans
Sprface. k- 10,0000 86,0 | 65.7 | 66665 |-ooemnoilooeeenslosonneooalonoe
66661 15....... 66.4 06,31 6660 |........]ievanaifennainai]inans
66659 |. 20.ceau.. 64.0 1 63.8 | 66669 |.....o.ferunen.fon FOPPDIR I
66664 |. bl S 53,6 | 63.5 | 606684 |...... 1. oeiii]iians
66663 |. 30.c-.... 48.9 | 48.7 6673:7 .............................
66737 40....... 47.6 | 47.5 | 66063 | 1,0265 | 57.2 | 102534 | 8
5320 | 1.0256

i N . Station No. 112 (J 6). Lat. 40° 22/ 00" N.; Long. 71° 20’ 00" W,
Station No. 107 (K ‘Xhéﬁé ?30 i‘szég,oﬁl‘;.’ u%.ong' 710807 00" W. September 1, 1889, 5 p. In.

Surface .| 67.2 | 67.2 6812 1.02445 {...... Surface .| 66.0 | 66.0 6812 | 1.0262 [ 67.3 { 1.02541
[ . 69,0687 66666 |.....iifircnnei]oenrnaranifionenn 5 66.2 66,1 606656 |........1.......
10....... 66.0 ] 65.7 | 66666 [.oneenn]iennansfiennes eeefemanan 10 65.7|65.4 | 60685 |..coooi|annnn.
16....... 64.3 164.2 66661 j........ . c.ooal|iamiaia]iaaen, 15 64,2 [ 64,1 | 66661 | ... .f.......
20....... 53.4 | 53,1 66659 (.....c.feeicaidinniiiiiennens 20. 63.0 | 62.8 | 66659 |........ P
25.ueen.. 47.0 1 47.0 | 66664 |..... .. .c.ooii]ienaiian oot 25.......] 48.2 | 40.2 | 66064 |........f.......
30.q.m.. 53,4 { 63,3 66663 |.....c..fecemnu-fimmmenei]iennnn 30. .| 48.0 | 47.8| 66787 |........f.ceaae.
36.cenn.. 46.0 | 45.9 | 66737 cee ieeoafienaun 40. ..| 46.0 | 4b.0 | 66663 | .......]......
-+ PR R E 5320 1. 02502 8 - SR e T 5320 | 1,0260 | 654.0




PHYSICAL INVESTIGATIONS OFF THE NEW ENGLAND COAST. 425

RECORD OF SERIAL TEMPERATURES AND DENsITIES—Continued.

3

TEMPERATURE, SPECIFIC GRAVITY. TEMPERATURE, SPECIFIC GRAVITY,

DEPTH DePTH

(fath.). | gpq Tliq_e:m. Obs. |Temp. Reduced (1%_111)11 (fath.). | oy, | Gorr. Tlﬁ’;‘m' Obs. | Temp.{Reduced. %\})p

Corr.

Station No. 119 (H 6). Lat. 40° 22/ 00" N.; Long. 71° 1¢ 0"W
September 3, 1889, 3 p. m.

Station No.118 (J7). Lat, 40012 007 N.; Long. 71° 20’ 00 'W.
September 1, 1889, 7 p. m.

Surface 67.5 | 67.5 6812 | 1.0254 | 68.2 | 1.02676 Surface .{.67.6 | 67.6 6812 | 1.0243 | 69.4
66656 |......c.|ovmvne- . 5. . 0 66656 |.
63014 |....... . b 63914 |.
*66665 |. . 3 66065
6666l |..neeras]| vovmen]ommramennlamcan 66661
66659 ovamemsframennoasfoanens 66663
66064 |.....oc]ivavaen]ieerennen]iannes 66737
66737 |. - 66664
06663 |....oouliececadoaniieaifiaanes 66659 .
5320 [ 1.0260 | 54.8: 1. 02457 | 8 5320 | 1.0260 | 59.7 | 1,02514 | 8

Station No.114 (H 1), Lat.41°12 007 N.; Long. 71° 1/ 007 W.
September 2, 1889, 11 p. m. Station No. 120 (H 7). Lat. 40012700" N.; Long. 71°10/00" W,
September 3, 1889, 10 p. m.

Surface .| 65.2 | 66.2 | 6812 | 1.0246 | 66.4 | 1.02468 |......
S e g -
....... . y 6664 |. 2| 6812
1500070 8.2 {62 | 68737 | | Spxface.| 10.2\ T0.2 1 o885t
20..ee... 56.1¢ 56.0 | 66663 L4 52728
XN B I e 5320 | 1.0260 | "6l.6’| 102530 | '8 ‘9 63914
‘0 66665
Station No. 115 (H{2). Lat. 41° 2’ 007 N.; Long. 71° 10/ 00" W, .8 geaol
September 3, 1889, 1 2 m. 66737
66664
Surface.| 65.5 | 65.5 | 6812 | 1.0244 | 67.0 | 1.02457 |...... 66659
[ 64.7 | 66656 5320 1. 02694
64.4 | 66659
57.0 | 66664
HE (=
Station No. 121 (H 8). Lat.40° 2 00" N.; Long. TI°10 00* W,
...... 5320 |1, 6280 102490 A B tombor 4, 1889, 2 & .
Station No.116 (H3). Lat, 400 52’ 00 N.; Long. 71° 10’ 00" W :
September 8,188, 4 2. m. Surface.| 69.6 | 69.6 | 6812 69 6 | 1.02586
5 70,3 | 70,0 | 666506 |.nneennnlomamnrefomaemnnnn
ssurfme. 85.1(65.1( 081210251 | 6.5 | 10250 ..o go.2 | g0.2 *gﬁgff """
o3| Soea 48,3 | 481 | 66665
20| Soeel 48,0 | 47.7 | 66660
0. 3008 46,3 | 46.2 | 66661
66737 47.0 | 46.8 | 66737
Saoe 50.0 | 60.0 | gu004
; 52.0 | 51.
...... 5320 1.02560 20| 205 | eoont
46,1 | 46.8 | 66659 L
Station No.117 (H4). Lat, 40° 42’ 007 N.; Long. 71°10' 00" W. S R I 102667

September 3, 1889, 7 .

Sprface | 6.7 | 65.7| 6812 | 1.0250 | 66.7 | 102512 |.----f geopion No. 122 (H10). Lat. 30° 42/ 00" N.; Long. 71° 18/ 00 W.
1027071 6618 | 56,6 | 66661 [oo.oo.. [ oo I e : Soptombor 4, 1880, 8 p. .

15..... -1 80.8 1 50.2| 06668 |....... |semecncfienrarnn B
20.......}48.4 | 48.2 ) 66737 |. ceavnenas

25....,_», 47.5 | 47.5 | 66664 |. ceedaann Surface .| 72. 72.2 6812 | 1.0242 | 73.2 }1,02634 |.....
80.......0 4.0 18.7 | 60669 [T 5 66656 |oceunaeifiannnnfioneannn Woeees
3., 5320 1. 02503 8 .

Station No. 118 (H §), Lat, 40°31’ 007 N.; Long. 710 10 00" W,
September 3, 1889 11 a.m.

»Surface. 67.8 | 67.8 | 6812 [ 1.0248 | 68.7 | 1.02522 |......
....... 66.4 | 66.3 | 66656

1o....... 65.7 | 65.6 | 60665

%5‘ sene [ 608 [ 60.2 1 GBOBL |.......feemcancl conennifemamna] A0 enn] SO0 LD ey [T T e
20....... 50.5 | 50.4 | 66663

Bl 48.6 | 48.4 | 60737
0.ce .. 46.8 | 46,7 | 68064 |..ovun feceenes| ovneenefoceen [ 800 | 80,9 ) 8081 OBIT oo e
40.......146.6 | 46,8 | 66659 T a N ro0 (801 | 88.8 | 66650 | 1.0275 | 60.0 | 1.0266

0. .. Lo, P70 Va0 (10268 | sro | 102562 | 8 1,02668

* Thermometer did not reverse.
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DErTH TEMPERATURE. SPECIFIC GRAVITY. DEPTH TEMPERATURE. SPECIFIC GRAVITY.
(fath.). | gy, Con.!T}I’f(‘:“' Obs. | Temp.|Reduced.| QP | (1888 | ops. | Corr,| THET™|  Obs, | Temp.|Reduced.| FP

Station No.123 (L 11). Lat. 39° 32/00” N.; Long. 71010/ 00/ W |
September 4, 1859, 11 p. m.

.

Station No.126 (G-11). Lat. 39° 39 00 N.; Long. 71° 5/ 00" 'W,
September 5, 1849, 9 a. m.

Surface.| 69.9 | 69.9 6812 1, 02531 70.3 { 70.3 6812 | 1.0244 ; 73.0 | 1.02376 |.....
5 70.1 | 69.8 66656 60.3 | 69.0
.5 | 68.5 | 62365 68.8 | 68.6
.0 | 61.9 66724 56.2 | 56.2
.2 | 56.8 | 52728 62.7 | 62.5
.8 {51.8 | 66664 50.5 | 50.4
.3 | 50.1 66737 57.8 | 67.7
.8 154.7| 66663 56.2 | 56.2
.8 55.6 66661 56.0 | 55.8
.0 | 52.8 | 66665 52.7 1 52.8
.8 149.9 63914 50.1 | 49.8
.2 1564.0 | 66665 46,01 45.9
.3 1 44.2 | 66661 42.7 | 42.6
.11 42,0 | 66663 41.0 | 40.9
2140.1§ 66737 |. 40.0 | 30.8
.1 { 40.0 66664 |. 39.6139.7
4139.2| 66665 39,81 80.0
Station No. 124 (H12). Lat, 3922200 N.; Long. 71° 10/ 00 W. | Station No. 127 (&3 10). Lat.39°49700” N.; Long. 71° 3 00" ‘W,
September 5, 1889, 3 a. m. . September 5, 1889, 12 m.
Surface.| 69,1 [ 60.1 | - 6812 | 1.0248 | 70.8 | 1.02555 |...... Sarface .{ 70,1 | 70.1 6812 | 1.0245 | 73.3] 1.02665 i.....
69.1 | 68. 66656 5 690, 0 5 66656
68.8 | 68.8 | 66724 .0
58.0 | 57.6 52728 . 0
54.5 | 54.5 66664 .0
50,7 | 50.5 | 66737 .0
49.8 [ 49.7 | 66063 . b
54.0 | 53.8 86661
54.5 | 64.3 | 66665
53.8 | 53.9 | 63914
51.8 { 51.0 | 66659
46.6 | 46.5 | 66737
44.0 [ 43,9 |} 66663
41.3 | 41.2 | 66661
40.5 | 40.3 | 66665
89.7 | 39,8 | 63914 . -
89,6 | 29,3 | 66659 | 1.0270 1.02670 66659 | 1.0274 | 59.7 1.02054 | 8

Station No. 125 (G 12). Lat. 39° 26/ 00" N.; Long. 71° 5’ 00" W,
September 5, 1889, 6 a. 1a.

Station No.128 (G 9). Lat. 39°,52' 00/’ N.; Long. 71° 00’ 00" W.
September 5, 1889, 2 p. .

6812 | 1. 0247
66656 |........
52728 |.
66724

1. 02538

Surface
5

1. 02696

6812
66656
66724 1.
52728 |.
66664 |.
63737 |.
66063
66661 |.
66665 |.
63014 |.
66659

66737
66663
66061
66665
63914 |.
66059
5320

1. 02611

Surface .

1. 02594
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DEPTH. TEMPERATURE. SrECIFIC GRAVITY. DEPTH. TEMPERATURE, SPECIFIC GRAVITY.
(fath-). | g, | Corr. | TRET™:| Obs. | Temp.|Reduced. (#ath). | obs. | Corr. | THET™:| Obs. | Temp.|Reduced.| 2P
Station No. 129 (G 8). Lat. 400 2/ 00” N.; Long. 71° 2/ 00” W, | Station No.132(G 5). Lat. 40° 32/ 00 N.; Long. 71° 00/ 00" W.
September 5, 1889, 5 p. m. September 5, 1889, 12 p. m. '
Surface.| 73.3 | 73.3 6812 1, 02567 |. Surface.] 68.5 | 68.5 6812 | 1,0248 | 70.8 | 1.02555 |.
5 : . 66656 5 68.5 | 68.2 | 66656 N SO .
62365 A 67.5 | 66737 .
*G6724 65.1 | 66663 .
652728 54,0 | 6G6OL
66664 |. 49,8 | 66665 N
. 66737 48.1| 63914 .
66663 46.5 ] 66059 |....nn. |ivecnnn .
66661 cmanve 5320
66665 | .
63014 |.
60659 Station No, 133 (G 4). Lat. 40°42' 00’ N,; Long. 71° 00’ 00" W,
5320 | 1,0274 | 59,2 | 1.02648 September 6, 1889, 2 a. m.
Surface .| 67.6 | 67.6 6812 | 1,0252 | 69.5] 1.02575 |.....
5 67.7 f 66656
1 66737
5 66663
. 2 66661
. 5 66665
Station No. 180 (G 7). Lat, 400 13’ 00" N.; Long. 7i° 1’ 30" W. .4 63014
September 5, 1889, 7 p. m. . 5 66659 !........ P RN FR
5320 | 1,0264 | 57.7| 1.02530 | 8

Surface.| 72.9 | 72.9 6812
b 72.0 | 71.7 66656

73,0 73.0 | 66724 |.

70.0 | 69. 8 52728 |.

51,0 | 1.0 66664 |.

66.0 | 66,0 | 66737 1.

.| 56.0 | 55.9 | 66663 |.

49,7 | 49.5 | 66661 |.

54.2 | 54.0 | 66665 |.

49,3 | 49.4 ) 62914 }.
............ 5320

74.5 | 1. 02676

10272

Station No. 134 (G 8). Lat. 400 51/ 00" N.; Long. 71° 00/ 00" W,
------ Septembev 6, 1889, 5 a. m.
o Surface.} 67.1 | 67.1 6812 | 1,0250 | 68,7 | 1.02542 {.....
_____ Beecnes.| 66,2 | 66.1 1 66656
_____ 10.......] 64.8 | 64,2 | 66663
16.ccue-. 66,0 [ 55.8 | 66661
20..n0nn 50.1 | 40.9 | 66665
25 ennnn 49.3 | 49.4 | 63914 |.
130....... 46.0 | 45.7 | 66659 P A
Bl.veereefeasacafocanan 5320 | 1.0255 | 62.8 | 1.02499 8

Station No. 131

(G 6). Lat. 40022/ 00" N.; Long. 71°1'00” W.

Station No. 135 (G 2).
September 6, 1889, 8 a. m.

Lat. 412 00/-00” N.; Long. 71° 00’ 00" W

September 5, 1889, 9 p. m.

Burface.| 73.0 | 73.0 | 6812 | 1.0254 | 74.0 | 1.02667
S.icean. 73.0 | 72.7 | 66656 [........
10.......173.072.8

15 ... 72,8 | 72.8

20....... 55.9 | 65.8

25....... 28,0 | 47.8

30....... 47.3 | 47.1

40....,..(47.6 [ 47.7

50, ... .. 47.0 | 46,7 -
- R DO PO 5320 | 1,0261 | 63.1 | 1.02571

6812
66656
66661
66665 |.
63014 |.

1.0245

69.6

1. 02506

63014
66659 |.
5320

66659
5320 1.02473
Station No. 136 (G2). Lat.41° 900" N.; Long. 71° 00/ 00" W,
September 6, 1889, 12 m. & w.
68.0 6812 | 1.0242 | 69.8 | 1.02480
66656 |. N [ .ene

* Thermometer did not reverse.



TasLE 1.

Date, July 24, 1889. Solar radiation thermometer, 135° F. Maximum temperature, 72.8° F. Six’s, 7L.2° F.
Terrestrial radiation thermometer, 58° F. Minimum temperature, 61.8° ¥, Six’s, 62° F.

Station,

A.2,No. 1
A. 3, No.2*
A.4,No.3

A.5 No. 4

A.6,Nu. 5
A.7,No.6
A.8 No. 7

A.9,No. 8

Temperature. Barometer. Clouds. ‘Wind.
: e |5,
Position. Tide. =] "-E g el = State of | o cerver,
s E | A 2 23 £ t | =3%. | | Upper. | Lower.| Direction.| g sea.
SlE | b |8 |EISR| 3 7 £
Bld|a|B |A|& & < &
41°7/0”N.,70°0/ 0" W.| 8 |........ 61.9 1 67.2 | 67.4 1 6L.9 | 5.5 | TL. 4 | 29.968 | 77.6 | 20.838 | 0 |-euereoeifeanecnnn- NW.by W.| 3 Calm..... Libbey.
........ 61.3 163.1|62.6)60.0]26]|857]|20.972|68.029.866 | 1 j.cancn...| Str....] W.byS. '3 -.do.....;} Do.
40°56'0" N.,70°0/ 0/W. | 10 |-cuueeen 59.4 162.6 | 62.5 [ 59.81 2.7 855[30.012 | 66.8} 29.911 | 1 j..coo.... Str .. W.byS. |2 ..do..... Do.
........ 58.3 1 61,4 | 61.1 | 58.8{ 2.3 853 |30.008| 71.3 | 29.804 ceeee el Strocu.} S.byW. [2 ..do.... Do.
40°46'39" N.,70°0/ 0" W, L.0-18 62.8 | 65.1 | 65.0 | 62.1 | 2.9 | 83.6 | 30.030 | 67.5 | 29.927 | 1 |.c.cc... Str. cu.]NW.by W.i 3 -.do..... Do.
L 5 ¢ 1% P 66.3.] 60.0 | 69.4 | 64.2 [ 5,2 | 74.8 | 80.026 | 70.3 | 29,015 | 2 {......... Str. cu.| WNW. |3 Mod. sw.| Rockwood.
40°360” N, 700 ¢ 0 w. 66.9 | 71.2 | 71.5 | 66.0 [ 5.5 | 73.3 [ 30.030 | 7T1.4 | 29.916 | 2 |.caeeu.-. Cir.str.} WNW. 2 ~do..... Do.
1 67.2(71.8172,0{66.7)5.3 757 80.030 | 72.0 | 29.918 | & |...cc.... ir. str.| SW.by W.| 2 vo-do..... Do.
67.5]71.8171.8 {66,850 755|30.050 | 73.5 | 29.9381 Cir....l.eoiee. SW. 2 ..do..... Do.
40024 0" N., 70°0: 0" W, H.5-25| 67.6 | 70.1 | 72.2 | 68.4 | 3.8 ; 82.3 | 30.042 | 72.4 | 29.934 1317 SN P SW.byW.[3 l....l...do .. Do.
do 118 feeeeannn 67.569.8 | 69.9 | 66.7 | 38.2 | 84.7 | 30.053 | 71.0 | 29.939 15 SN PO SW.byW.|3 |. -.do..... Magie.
41°13/0” N., 70°2 0 W. | 19 |........ 66.8 | 68.7 | 68.9 | 66.5 | 2.4 | 87.1]30.050 } 71.0 | 29,936 | 1 |..cccna.. Str...| WSW. [3l...0...do..... Do.
........ 66.4-1 68.2 | 68.3 | 66.3 | 2.0 | 89.6 | 80.072 | 71.0 | 29.958 ceenemrsiliveeeen] Woby S, |41, ..do..... Do.
40520 N.,70° 30" W, | 21 |........ 66.5)67.8 | 67.5 | 65.0 | 2.5 | 86.8 | 30.094 | 70.8 | 20,982 | 0 |..eevuuoifmennns. W.byS. [ 4 -do..... Libbey.
I It 3 NP 66.3 | 66.6 | 66.4 { 65.0 | 1.4 | 91.9 1 30.106 | 70.2 | 29.995 | 0 |..ceuaceifnnnnnns. W.byS. | 5. ..do..... Do.
399510/ N., 700 /0 W, L.11-40( 68.2 | 69.2 | 69.1°| 67.0 ] 2.1 | 89.6 | 30,100 | 71.2 | 29,986 | 0 |....cvucifuunnnnnn. W.byS. | 5| ..do..... Do.
....... 68.0 | 68.6 | 69.0 | 67.0 | 2.0 | 89.6 | 30,098 | 7T1.0 | 29,984 cemeeveesfoneenene] WobyS. (6 |....l.id0 ..., Do,

* South Shoal light-ship abeam.
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PLATE CXXVI,

Bull. U. 5. F. C. 1889.—{To face page 428.) Libbey.

No.) U S. Commission OF FisH AND FISHERIES. SCHOONER GRAMPUS, 1889.

TEMPERATURES, AIR.

! TEMPERATURES, AR AND WATER.
New York...... Boston—... Grampus JULY, 2'4f Grampus. Air— Grampus, Water
o Hours of the Day Hours of the Day ?:t?é.
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Bull, U. S. F. C. 1389.—(To face page 429.) Libbey PLATE CXXVIH.

BE E 3 2 gk
o] I R INENEP
o | RN urE
o BN i o i
| _ | RN
: ol 1| || | _ [ g
204 H o~ T 7 q T _ ‘ N
R | e
< el - —1—2
23| ; T NN N
o (28 T Cor,
O e g an“ . V.LL)‘ l._(‘ L 4m
1= e, N R
Sle J|Sal L1 || 1 R o
W e 2. HEEEEEES -] ! _ c g
< 2 37 BEREEEN RN | R
e |= glee , | _ f ' _ e
< .
© mm i EREERN REEEE ~ .
© © — — . | @
WS g ENEERN T,
N ~
o |we | f LT
o i ¢ e
" e B e e e )
2 _ 1 HERERENEN
1| RRERER
7] ~ B - — -
0 | T
=lwl . . L -
gla ! |1 ||
I TY! o a0 ‘o ‘© ‘1
D 7] =3 o oo © 1
=3 ENEN NEREE
ol @ mEN N | :
=z o T | I
< 8 “ — z — T
I & _ -
2} o HENEENE [ 1] e
il oo 0 , L _ , N
.| 2| e e e
S & = | | :
Z | & = e
e mc e Ll L , e
2 [ 1l e - BANEA
= i _D4 ! _ )
= Cclo” w | _ "o
o |28l ; oL
O leajse LI Ly A e
| . wm.B @ _ NA‘k 1 -— nm
o B\ B NERERN
O w m -] ‘ — @
T.m @ | — @
LI S N
s ol NN . W T~ I
§ o \ IR ANE
R B M
jie]
] _ _ mv .ﬂu \\ f—1—|
o~ —_f— L s L S il BN SO S DO iy L o«
b IR ERNEA N e T T )
S L1 | L[]
3R] w0 © © > ‘© ) o 10 5=
o, o ©0 0 r~ ~ 73 > SDE




TaBLE 2.

Date, July 25, 1889, Solar radiation thermometer, 93.2° F. Maximum temperature, 73.6° F. 8ix’s, 71.3° F.
Terrestial radiation thermometer, 65° F. Minimum temperature, 66.5° F. Six’s, 67° F.

Temperature, Barometer. Clouds. Wind.
s | &) 8 -?‘ ; : State of
Station. Position. Tide, | Z1Z (g lek| a sea, | Observer.
o ] Bla|gizag | t. 1=32. | | Upper.| Lower. | Direction. | g | .
g S|ls|p| 28135 % 5 £l 2
m BEid|aibBial& & K &l&
. . In.
A.10,No.9 | 39040'0" N, 7006/0" W. 69.6 | 60.4 { 67.3 | 2,1 | 89.6 | 30.100 { 71.0 { 29,986 { 0 {_..._....\....... W.by S, |4 l....| Calm....| Rockwoed.
. 69.5170.0|67.4) 2.6 87.430.112 | 71.0 | 29.998 | 3 | .. ... Str..... . 3.
69.6 1 70.0168.0 2.0 |89.830.112(72.0129.995 (% [ . ..... Str..... Ww. 3
70.0 1 70,0 | 68.0 | 2,0 | 89.8 | 30,120 | 73.9 { 30.001 | 0 |.._.. . .o TLT w. 3
69.8 (69.9168.01.9|54.8!30.126 ! 73.0 | 30.007 | 8 | Str..... Cum...] WSW. (4.
70.0 | 70.0 | 68.0 | 2.0 | 89.8 | 30.168 | 73.0 | 30.049 |10 Nimbus. wWSwW. |2
68,0]68.067.5! 05| 97.4|30.184 | 71.0 | 30070 |10 Nimbus. NNW. |3
68.2 168.2|67.0 | 1.2 | 94.8 | 30,188 | 72,5 | 30.070 |10 | Cu, Str.] Nim oo |-evoeqenenn. 0.
7.8 171,91 63.6 ) 2.4 87.7)30.204 | 73.4 | 30.083 |10 | Cu.Str.! Nim ...| WSW. |4
73.1173.0170.1]2.9|853|30.204 | 73.6 | 30.084 |10 | Cu.Str.| Nim ...] WSW. |4
72.8 173,01 70.3 | 2.7 | 87.6 | 30.214 | 69.0 | 30,105 |10 | Cu. Str.| Nim ... N. 5
72.8172.6 | 70.0| 2.6 | 87.7 ) 30.232 | 72.0 | 30.115 {10 | Cu. Str.| Nim ...| NW.by W.{ 6 |.
B.12,N0.10 | 3902770 N, 70090 W.[ 13 [....... 72.6 1 73.0 | 73.0 { 70.5 | 2.5 | 87.8 | 30.220 | 74.3 | 30.098 110 | Cir.Str.| Str ....| W.byS. |5 1. Rockwood.
VS PO 71.5 70,2 | 70.4 | 66,0 | 3.4 | 82.130.220 | 72.5 | 30.102 |10 | Str ....| Str ....] WSW. |7 Do.
P I 71.4 1 69.0{69.0 65.2)3.8/!820/30.220 { 72.0 | 30.108 |10 Nimbus, WSW. {6 Do.
C.11, No.11 | 39034/0" N, 7002170#W.] 16 }.._.._.. 71.5169.8 1 68.2 | 64.8 /3.4 | 8L.630,228 ) 72.3] 30,111 {10 | Str ....; Cam...] WSW. |4{(@]..-do..... Libbey.
. 17 |oeeeee.. 70.8168.068.266.112.1)80.6|30.230}72.0{30.1183{9)\8tr....| Cam...] WSW. !4].386}...80..... Do.
.10, No.12 | 39°44'0""N.,70021'0"' W, 67.6168.064.83.284.2}30.230 7201l 30.113 3 Do.
68.0168.0 | 65.4 ] 2.6 | 86.9 | 30.230 | 72.0 | 30.113 3. Do.
67.0{67.2 [ 65.0 | 2.3 | 87.2 | 80.230 | 72.0 | 30.113 11, Do.
67.4 | 67.7{65.0]2.7{85.0]30.238 | 72.0 | 30,111 1 - Rockwood,
, 67.5 {68.0 | 65.0 | 3.0 | 84.3 ( 30.240 | 71.5 | 30.125 H Do.
C. 9, No.13 | 39°54'0/N., 70021 /0 W. 67.5168.0 | 655 2.5 | 87.0 | 80.240 | 710 | 30.126 10 Nimbas. WSW. |3 Do.
67.0167.0 16551 1.5!901.9130.245 | 71,0 30.128 {10 Nimbus. WSW, 11 Do.

t Rain,

“‘LSVOD ANVTIONET MUN HHL 440 SNOILVE)Ii.S[»IANI IVOISXHd
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TaBLE 3.

Date, July 26, 1889, Solar radiation thermometer, 140° ¥. Maximum temperature, 74.8° F. Six’s, 74.2° F,
Terrestrial radiation thermometer, 63° F. Minimum temperature, 65° F. Six’s, 65¢ F.

Temperature. Barometer. Clouds. Wind.
s |2
Station. Position. Tide. | 21518 gk| . St:;:; °f | Observer.
o H Bl a2 |¢ &5 8 t. | =320, | | Upper. | Lower. Direction.| . .
g Elslwl B |El28] % S 5| 8
& El4 A B |BIR | & d g8
In.
67.1 | 66.8|67.066.310.7)97.5]| 80.242 | 76.0 | 30.115 10 Nimbus. WSW. |1 (g Mod. sw.| Magie.
.1 67.066.3 |66.5!66.0]0.5|97.3] 30,228 | 70.3 | 30.117 {10 Nimbus.  |-eecae--a- 0| 42(---do..... Do,
1 66.5166.2 | 66.3 | 65.0 | 1.3 | 92.5| 30222 | 70.5 | 30.110 {10 | Heavy fog. BSE. |1[2° | d0.2l] Do
.1 65.3|66.0 660 6501094530226} 69.9 30,115} 9 |......... Str..... ENE. {2 ...|---80....] De.
65.2 | 66.2 | 66.0 653 {0.7{97.4|30.226|70.2{30.115| 9 |.........| Cir.str.{ ENE. |1/ _ i Calm ...| Libbey.
C.8 No.14 | 4094707 N.; 70021/ 0. | 6 [H.6-58| 64.8 | 66.0 | 66.0 | 65.2 | 0.8 | 97.5 | 30.242 | 70.0 [ 30.131 | g Cir.stc.] ENE. {1} __|..do....] Do.
Thooeeene, 66.3 | 67.2 | 67.5 | 66.2 | 1.3 | 93.8 1 30,455 | 71.4 [ 30.144 | 9 Cir.str.| SE. |1 7| de....] Do
[ PR, 65.5}67.83167.6 66.0|1.6|92.030.258|71.4|30.144 /9 Cir. str. SE. 1. )...do....{ Dao.
C.17, No.15 | 40°14' 0" N.; 70021’ 0/ W. 67.0 | 70.4 | 70.6 | 67.8 | 2.8 | 85.8 | 30.256 | 73.0 | 39.137 | 4 |.ceea....] Cir.str. E. 2 _|---do ....| Rockwood.
67.8173.0{73.0  68.5|4.5]784)30.270 } 74.0 [ 30.248 | 3 |-.vecuun. Cir, 8tr. E. 3 ...do....! Do,
C. 6, No. 16 | 40°24' 117 N,;70°21' 0" W, 16747221 72.0]67.8(4.2|79.0]30.278 | 74.0 | 30.156 | 8 .{ Cum...[SEDbyE. | 3| _|...do....| Do.
A67.0 7271 72.4|68.0 4.4 78,380,280 | 74.0 | 30.158 | 8 . Cl.lm ...l ESE. |2/ . l...do....i Do
C.5, No.17 | 40°34' 0/ N.; 70021/ 0" W 67.9171.0 | 71.0 | 67.0 | 4.0 | 80.2 | 30,286 | 3.0 | 30.167 | .. Yog E. 3(...|---do....| Magie,
68.0 | 67.5 | 67.5 | 64.9 | 2.6 | 86.7 | 80.268 | 72.2 | 30.167 |.. Fog. E. 3i....0---do....| Do.
C.4, No.18 | 40°44'0'N.; 70°210" W.| 15 |........ 68.0 | 66.1 | 66.0 ] 64,0 | 2.0 | 89.1 | 30.254 | 72.0 | 30.137 | 7 | Cir. cu.} Str..... E. 3|....0---do....| Do.
16 j........ 67.9 [ 66.0 65.9 | 640 | 1.9 | 9.3 | 30.242 | 71.0 | 30.128 | 9 | Cir. cu.| Str..... E. 4. ...1...do....} Do
C.3, No.19%| 40054'0"' N.; 700210 W. | 17 |........ 65.4 | 65.0 | 64.6 | 63.0 | 1.6 | 91.6 | 30.244 | 70.2 | 30.133 | 8 | Cir. eu.| Str..... E. 4| ...]---do....| Libbey.
18 {H.6-36 | 65.5 | 64.2 | 64.0 | 62.7 | 1.3 | 93.4 | 30.250 | 70.0 | 30.136 | 7 | Cir. cu.| Str..... ENE. |4]....|---d0....| Do.
C.2, No.20 | 410407 N.;70021'0"W. [ 19 1........ 65.5 | 63.5 | 63.2162.1|1.1|94.2 | 30.234 9 4|....[-..do....[ Do.
%0 63.7 | 63.5 | 63.5 | 62.0 | 1.5 | 91.5 | 30.220 4 44....0...do....1 Do.
| I DO PO P .
22 feeeieenn R B
b 28 N S
24 1L.12-50 |...... cees

* Thermometer 5320 used for density temperatures from this time on, instead of 6795. t Rain.
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No. 4 U. S.CommissiON oF FisH AND FISHERIES. SCHOONER GRAMPUS, 1889.

TEMPERATURES, AIR. AUGU‘ST 1 TEMPERATURES, AIR AND WATER.
New York....... Boston__ __ Grampus Grampus. Air.__ Grampus, Water
Deg. Hours of the Day Hours of the Day pes:
90" 1 2 3 4 B 6 7 © 9 10 11 12 13 t4 15 16 17 18 19 20 21 22 23 24 go° 1 2 3 a4 6 & 0 9 10 11 12 13 14 15 16 '? 18 13 20 21 22 23 24 90°
85 85 85
J A o o
80 A0 A 80 80
F S N
EEI R AN
i3 1E \\ I
» & AERTAIBR . p
¢ " 5 75 75
7 - S AN S I\
., / N N B Y |\ N
- JA] k) / L
A ki - // — <
® A? N o - o
A L 70
70 —= 70 v
3 L
™
65 65" / 65
ATER
60’ 60 60’
ag_ 1 2 83 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 55 1 2 3 4 5 6 7 8 © 10 11 12 13 14 15 18 17 18 10 20 21 22 23 24 Dseg.
[LEshry Hours of the Day Hours of the Day . aurovces, ssmime . 1. wwvay, u JF ANF)

'kaqqry ("lgp oFed ooey 01)—6881 "D "4 'S ‘N "iing

“XIXXO 31vid



'1'ABLE 4.

Date, August 1, 1889. Selar radiation thermometer, 142° F. Maximum temperature, 80.9° F. Six’s, 74.8° F.
Terrestrial radiation thermometer, 53° F. Minimum temperature, 61° F. Six's, 61.2° F.

Temperature. Barometer. Clouds. Wind.
g |3 |
Station. | Position. Tide. 215 5|l 4 , St::g of | Quserver.
| . P 25 1 giE8| 8 t. | =820 | 5| Upper.| Lower. Direcm'on.l sl . :
{ g 2 il e |2 IEE S = S| g
! & S E | B2 8 3 | 5|8
i = El< A | B 1A |~ # s Rl {
! In.
\ fé T I s P U PR PO P P
70 68 "10.07[100.0'|'30.346 | 708" 30,233 | 7| Cir. ste-| Haze. .| “SsW. 51T
F.1,No.21 | 41012 0" N,,70'50" ' W.| 8 |........ 9.1 3 0.2 |100.0 1 30.340 | 71.4 | 30.225 | 6 | Cir.str.| Haze...| SSW, !4 |..
....... 69.9 . 3 0.3 (100.0 { 30,328 | 71.6 | 30,213 | 5! Cir.....| Haze..., SSW. l4]...
10 |H.10-55] 66.4 | 70.2 | 70,4 { 70.0 : 0.4 | 98.0 | 30,344 | 72.0 | 30.227 | 6 | Cir..... Haze ..} SSW. |4].-.
1 67.4 | 71.5{72.0 | 70.9 | 1.1} 95.0 | 30.338 | 73.4 | 30.219 { 6 | Cir..... Cu.str .| S.byW. | 4}{.---j...do....] Do.
F.2,No.22 | 4102 0/ N, T0° 50’ 0" W. 73.6 | 73.8 1 71,7 12.1{90.230.318 | 73.7 | 30.197 : 4).-..|...do... Do.
. 74.5 1 74.1172.0 2.1 90.330.300 | 74.0 | 30.178 5|----l...do... | Magie,
3.3173.3 1719 1.4 925 30.274 | 74.3 | 30.152 6 |-es-ivaado....f Do.
F.3,No.23 | 40°52' 0" N., 70°50/ 0 W, 51 745178.0:1.5192.7)30.278 | 75.0 | 30,153 8)..-:]-..do.-..] Do
.2 175,21 73.2:2.090.4 130,278 { 74.8 | 30,154 4 ...do....] TDeo.
. .31 73.3172.7.0.697.5] 30.280 | 75.0 | 30,155 51--.-|...do....; Rockwood.
F. 4, No. 24 | 40042° 0 N., T0°50/ 0" W, .0 | 74.0 | 73.1 1 0.9 96.0 | 30,260 | 75.0 | 30.155 5 - Do.
.0 173.2172.8]0.4|97.5{30.274 | 75.5 | 30.148 4 1. Do.
.0173.0 | 72.8 | 0.2 |100.0 | 30,260 | 75.5 | 30.134 5| Do.
F. 5, No. 25 | 40032/ 0" N., 70° 50’ 0/ W, .4, 73.0 1 72.8 \ 0.2 1100.0 | 30,275 | 75,0 | 30.150 4 .| Libbey.
.0 | 72.6 | 72.4; 0.2 }100.0 | 30.290 | 75.0 | 30,165 4 .| Rockwood.
.0 172.3 | 71.8 | 0.5 | 97.5 | 30,280 | 74.5 | 30. 156 4. Do. 3
27720 71.2,0.896.0 30,290 | 75.0{30.165 | 3 4 Do.
| I [
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TABLE 5.

Date, August 2,1889. Solar radiation thermometer 138° ¥, Maximum temperature 74.6° F. Six’s, 71.4° I\
Terrestrial radiation thermometer, 68¢ ¥. Minimum temperature, 70.9° F. 8ix’s 71.8° F,

Temperatare. Barometer. Clouds. Wind.
y ) ;s lgl2 State of
Station, Position. Tide. 2|13 18 |k @ Observer.
a g E| A& | 2|25 4 t. | =320, Upper. | Lower. . Direction. [ ¢ | , | %%
g el w8888 % s 5| g
] a2 B % | g8 | =8 2 — 313
= E|<4 | A | F A |8 & < & &
F.6,N0.26 | 40°22' 0 N,, 70050’ 07 W, 1 ]..ceco.n. 70.4 [ 7.8 172.0 1 7.8 0,2 }100.0 | 30.240 | 74,5 | 80,116 |10 {.--..... Nimbuns SSW. b Magie.
2 PO 69.0 | 71.6 | 71.8 | 71.4 0. | 97.0 | 30.242 1 74.0 | 30.120 |10 {........ Nimbus{ SW.by 8. | § Do.
- ) P 69.0 71.4 7.8 { 71.6 | 0.2 {100.0 | 30.250 | 74.5 | 30.126 {10 |........ Nimbos| SW.by S. | § Do.
F.7,No.27 | 40°12/ 0" N., 70°50/ 0" W.| 4]........ 69.2 | 72,01 72.0 | 72.0 | 0.0 |100. 0 | 80.262 | 74.2 | 30.140 {10 {..-..... Nimbus| SW.by 8. | 4 Do.
51L.6-56|69.071.8 71.8 | 71.8 | 0.0 {100.0 | 30.284 | 74.0 | 30.162 [10 |........ Nimbus| SW.by 8. | 4 |. -{ Rockwood.
[ 3 PN 70.4 | 715 | TL.7 { 7.7 | 0.0 [100.0 | 30.250 | 75.0 | 30,128 |10 |........ Nimbuns SSW. 4 -~ Do.
Tlewanians L3} 7071 72.0 | 72.010.0 100.0 | 30,244 | 75.0 | 30.119 |10 |........ Nimbus| 8SSW. 4| Do.
8f..mn.en 714 ] 72.4 {°72.7{72.7 0.0 (100.0 | 30.256 | 76.0 | 30.129 (10 |. ...... Nimbns SSW. 41 Do.
2 D 69.5172.8372.4172.3 0.1 {100.0 | 30.23¢ | 76.0 | 30,107 10 |........ Nimbuas SW. 51. Magie.
10 feeeee.. 68.1172.2)72.8{72.1]0.7|97.5[30.244 | 75.5[30.118| 8 | Cir...|Str..... SwW. 6 1. Do.
11 (H.11-52| 68.3 | 7.5 | 72.2 { 70.5 | 1.7 | 92.4 | 30.242 | 74.5 | 30.118 | 9 | Cir ...|Str..... SW.by S. | 4 Do.
G.1,No.28 | 4101270 N., 71067 0" W. 12 ... __. 67.9 {1 72.5{73.6 {71.0 | 2.5 | 87.9 | 30.224 |{ 75.0 | 30.099 { 2 | Cir ...|{Str..... SW.by 8. | 5|....{...do -..| _Do.
18 |oeenn.. 60.0 | 717} 72.270.6) 1.6} 92,4 |30.190 | 75.4 | 80.067 | 5 |........ Cir. str | SW.by S. | 5 {....|...do -..| Rockwood.
H.1,No0.29 } 41°120"N,, 7101000 W. | 14 |....._.. 69.6 | 71.8 | 72.0170.91.1794.930.188 | 75.0 | 30.063 | 7 |........ Cir. str.| SW.by S. | 5 - Do.
15 }........ 69.5 | 72.4 721 | 7.6 | 0.5 97.5 | 30.180 | 74.5 | 30.056 {10 | Cir ..|Str..... SW.byS. 6 |. Do.
J.1, No.30 | 4191207 N., 71020 0" W, 71.7]0.3 {100.0 | 30.180 | 74.0 | 30.058 {10 | Cir ... Str.... | SW.by 8. | 5 |....| Choppy Do.
71.4 0.5 97.5 | 30.182 | 74.0 | 30.060 {10 | Cir ...| Str..... SW.by 8. | 5{....|...do ...} Libbey.
K. 1, No.31 | 41°12/¢//N., 71030’ 0 W 69.4 | 0.4 | 97.4 | 30,160 | 73.4 | 30.041 {10 | Cir ...| Str.....| SW.by S 5 |....} ..do.. Do,
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No. 6 U. S. ComMmissION OF FisH anD FISHERIES, SCHOONER GRAMPUS, 1889.

TEMPERATURES, AIR. ! TEMPERATURES, AIR AND WATER.
New York....... Boston— — Grampus AUGUS|T 4 Grampus, Aire— Grampus, Water
Deg. Hours of the Day. Hours of the Day e
go" 1 2 (li 4 5 % 7 0 @ 10 1}! 12 1"3 14 115 |]S 17 18 19 20 21 22 23 24 90" || T 3‘ 4 b6 6| 7 8 9 10 11 12 18 18 15 18 17 18 19 20 21 22 23 24 90"
| T T
l IR f L 1
! | [ s 1 1 I!
85 ’ ll l 85’ - 85’
i
L
I
80 : 80 80’
| [ N -
el 4,
R NN | AN i
< Gy N\ * o N .
75— / Y2 3 75 | —— . z
| A LE TR ) NIy |
| N [ 1\ R VT INA l
Ee R/ fEeesnasaNan NeE=
5 \ < '\‘ \
o V) pa N INZIN ~7 70
\‘ | 1 / N ]
! l / ~
! | WATER 1|
65— ‘ 65° 65
SEEsE o e
60 60 60
EE R EfeeasmnEESeasoaanjeRane
IR l ! N
L % 1 1
Deg- 1 2 3 4 5 6 T 3 o 10 1t 12 13 14 18 18 17 18 19 20 21 22 23 24 1 2 8 4 5 8 7 8 ® 10 11 12 13 14 |§ 18 17 18 19 20 2t 22 23 24 Den.
Fakr Hours of the Day Hours of the Day e 2 |
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TABLE -6.

Date, August 4, 1839. Solar radiation thermometer, 138° F. Maximum temperature, 78° F. Six’s, 76° F.

Terrestrial radiation thermometer, 65° F. "Minimum temperature, 66° F. Six’s, 66° F.

Temperature. Baromster. Clouds. !
|
~ b
. : $ 1a : State of .
Station. Position. Tide. | _ 2158 |5l o sea, | Observer
. o) Sl a a2 & t. -] =32 Upper.; Lower. sl .
=] P-4 . e < | ag = 3 St g
8 Sl s | k|28 138 8 s 5| g
= B4 |A B |&|& & d 2l &
[ ——_—
1
2
3
4
3
6
> 7 5 71.0 . 2 Rockwood.
K.2,No. 32 { 4102/ ¢# N.,71°30° 0 W. 5 1.0 . 1 Do.
5 5 W.by N. |1 Do.
J.2,No. 33 | 410 2/ 07 N., T1° 20 0" W, . 3 3 .5 W.by N.{1]....]...do ... Do.
........ 2.7 1185.2 | 30, 72,0 W.byN.|1)....}..de....] Do,
H.2, No.34 | 41°0/0” N, 71010/ 0" W.| 12 |........ 74.6 | 69.0 6] 74.4130.18 | 73.0 W. by N.|1$50 ...do... Do.
H. 1-50 75.83 | 70.0 3174.7|30.226 | 73.6 W.by N.|1/[....]...d0....] Libbey.
G.2,No.35 (4102 ¢” N.,TIe ¢/ 0" W.{ 14 {....... 76.0 | 70.6 4174.7{30.226 | 74.3 W.byN.|1[....[...do... Do.
« v 11l 7.0} 70.38 71%70.8130.230 | 74.8 W.byN.|11....0...do ... Do.
16 4........ 75.8 | 69.3 5176.4(30.230 { 4.3 W.by N.{1[....[ Calmer Do.
........ 73.8 | 69.0 8 |78.6 | 30.224 | 73.4 W.by 8. | 3 |....j...do ....| Magie
E.1, No.36 | 41212/ 0" N,, T0° 40’07 W, | 18 |........ 71.2167.8 3.4 !82.430.228]73.0/30.109, 04 _. ... ........ W.byS. |3 1....| Mod.sw.| Do.
........ ! 70.0 | 67.0 0/84.8]30.228 ) 72.6 | 30.110 Str....] W.bys, {4f....l...do....| Deo.
E.2,No.37 | 4102/ 0" N,,T0°40'0" W. [ 20 | ... ... 69.5 l 70.0 ! 67.7 3189.6130.234 | 73.0 | 30.115 [ 3. .| Do.
L.9-12 70.1168.3{1.8;92.2130.280 | 73.2 | 30.161 4 Str ... 4 .| Rockwood.
........ 70.5169.0 | 1.5 | 92.3 | 30.282 | 73.0 | 30.163 Cu.str. 2 Do.
E.3,No.38 | 40°52/0”N.,70040/0" W.| 23 |........ 71.2 | 69.6 61 92,31 30.290 { 74.0 | 30,168 .} Cu.str. 3 Do.
[ 35 R 71,0 { 71.2169.6 1.6 | 92.3 ; 30.286 | 75.5 | 30. 160 Cu, str. 21...4...do....[ Do.
~South of Block Island. t Evaporation.
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TaBLE T.

Date, August- 5, 1889, vSolar radiation thermometer, 138° F, Maximum temperature, 79° F, Six’s, 80° F.
Terrestrial radiation thermometer, 54° F. Minimum temperature, 55° F., 8ix’s, 57° F.

Temperature. Barometer. Clouds. ‘Wind.
. 3 ] é - .
Station. Position. Tide. | E12 |8 |cE| & State of | opserver.
o 5 212 £ EZ % t. |=32.| |Upper.| Lower. | Direction. | 4| . -
B s & | B |8 | S8 2 218
=l - 1IN — 4
G E|2 |8 |F|A|& | & d & &
In.
| S PR 71.0 { 71.8 | 7.6 | 70.0 | 1.6 | 92.4 | 30.300 | 74.8 | 30.175 | 1 8 1....] Calm ....| Libbey.
2 H.2-48{ 7.8 71.8 | 72.0 [ 70.2 [ 1.8 | 92.4 | 80.286 | 74.6 | 30.163 | 2 3|...-]...do..... Do.
3 |eeennnns 71.9172.0 ] 72.0|70.0 | 2.0 { 90.0 | 30.270 | 74.5 | 30.148 | 2 b8 [ PR 1, S Do.
E. 4, No. 39 | 40042/0" N., 70040/ 0"W.| 4 [.-c..... 7.4 | 71.6 ] 71.8 | 70.2 | 1.6 | 92, 30,250 | 74.0 | 30,128 | 4 41....1...do..... Do.
R 5. 476721 (721 171.2(0.9) 9501 30,280 | 74.7 | 30.156 | 4 |. 2| ...]...do..... Magie.
6| 72,0 | 70T [ 7L.7]70.8 0.9 950 30.260 | 73.7 | 30.136 | 8 2]....]...do..... Do.
7 L9 171.3 | 7.5[70.0 | 1.5 | 92.4 | 30.240 | 73.0 { 30.120 | 9 31]....|-..do ..... Do.
E.5, No. 40 {40932 0" N,,70040'07W.| 8 |L.8-53!72.1|71.8 1 7L.8|70.5 1.3 | 949 30.190 | 74.0 | 30,068 {10 4|....]...do ..... Do.
[ 2 R 72.3 | 71.5 | 71.870.3]1.5]92.4|30.170 | 74.5 | 30.047 |10 51 () ]...do..... Rockwood.
F.5, Nb. 41 4003107 N., 70°50/0"W.| 10 |........ 72.2 [ 7L7 [ 7L7171.60.1[100.0 | 30,122 | 73.5 | 30,002 |10 5| () Rising -..| Do.
1 - .21 7L5 1 7015|701 [ 0.4 | 97.5 ] 30.087 | 74.0 [ 29.965 10 6 () ]...do..... Do.
.3170.9170.870.0|0.8|94.9]30.068{ 751 29.943 10 5] (*) | Heavyaw| Do,
0165865.8|65.0/0.8]97.230.100| 70.5 | 29.988 {10 6|.51...do..... Magie.
.91 66.2 1 66.2 | 65.0 | 1.2 { 94.5 | 30.112 | 66.5 | 30.002 |10 |. 5 .cefee.dO.n... Do.
L0 165.0 ..ol feennns [ 30.080 | 70.0 | 29.969 |10 1]....i.. do..... Ship
G. 3, No.42 [40052/0"N.,7T1° ¢/ 0" W, .4 168.1|681|65.82.3]86.8/30.18869.7]30.078 |2 Libbey.
.9 1 67.4 | 67.6[65.1 2.5(868!30150 |70.0 | 30.039 |9 Rockwood.
.3 | 67.1]67.3165.0;2.3|86.8)30.18470.0;30.073 |6 0.
. 4 . 66.8{64.8| 2.0 89.1 | 30.200 | 70.4 | 30.088 | 8 Do,

Rain. ' . t Evaporation, .42.
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PLATE CXXXII.

Bull. U. S. F. C. 1889.—(To face page 434.; Libbey,

No.7 U. S. CommissiON oF FisH AND FISHERIES. SCHOONER GRAMPUS, 1889.

TEMPERATURES, AIR. AUGU!ST 5 TEMPERATURES, AIR AND WATER.
New York........ Boston.. — Grampus__ | Grampus. Air. Grampus, Water

Dew. Hours of the Day Hours of the Day HA
90" 1 2 3 4 5 6 T 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 90° 1 2 3 4 5 6 7 8 9 10 11 12 18 14 15 16 17 16 19 20 21 22 23 24 90"
|
85 . 85’ : 85
|
|
|
80’ ‘ 80 80
75 A 75 \ 75
N l T
AR | |
2 [ |
= D N R =< N T
c T . ,, \ I O
20 £ : 70 \ 70
“ ;l\ RS \x‘ \ l | l
| y ~L 1 i\ \ N<_Jwhttr | |
WA i \ ~ N
| 1/ 1/ S
o5 | N o5 AY/ T s
| . L
BOSTON
60" 60° ] 60
55’ - 55° 559
Deg. 1 2" 3 4 5 6 7T 8 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 { 2 3 4 6 6 7 & 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 Deg.
Fahr, Hours of the Day Hours of the Day simess, sy« cn.pomss, o PR




No.8 U. S. CommissioN oF Fisn AND FISHERIES. SCHOONER GRAMPUS, 1889.
TEMPERATURES, AlR. AUGUIST 6 TEMPERATURES, AIR AND WATER.
New York........ Boston.. .. Grampus | Grampus, Air—— Grampus, Water
Do, Hours of the Day Hours of the Day Fos)
go° T2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 248 90" 1 2 8 4 5 G 7T 5 9 10 11 1213 14 15 16 17 13 10 20 24 22 23 24 90"
|
g5 i . . 85 85
80’ 80’ 80’
. AT
. B /) . .
75 A@* S 75 — 75
, &1 e \ 1N /
K SN ALY
. S \ b \A\
70’ —1o \ 20 — 70
A1 \ X Y1/ N\
1/' \—"’—\ P et \-—"'-\ . —
7~ N WY N
it
° \.. ’ o b o
65 3 7 65 65
\ 7 BOSTON
£/
7
. / :
60 60’ 60
|
Dseg. 1 2 3 4 5 6 7 8 9 10 1% 12 13 14 156 18 17 18 19 20 21 22 23 24 55 ) 2 3 4 5 & 7 8 © 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Dseg.
Fahr : Hours of the Day Hours of the Day ecriess, oo « co.owrims. 0 [F AR
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, TABLE 8.

Date, August 6,1889. Solar radiation thermometer,108.3° F. Maximum temperature, 72.6° F. 8ix’s,78° F.
Terrestrial radiation thermometer,64° F. Minimum temperature, 64.2° F. Six’s, 64° F.

Temperature. Barometer. Clouds. ‘Wind.
BIEERERE: State of
Station. Position. Tide. | _ S| % |8l 9 . | Observer,
= 5 g2l 2 Eles| & t. | =32.|  Upper.| Lower. | Direction. || , "
g ] I BB | = [ 2F & = S8
5 & Bl = g g1z
= = &l B ARI& & d B &
3
4
5.
7
8 67.0 | 66.1 1 66.0 | 63.8 | 2.2 |{ 89.0 | 30. 292 . 9 1 Rockwood.
9 67.8 | 67.8 | 68.0 | 65.0 | 3.0 | 84.3 | 30.312 | 69.8 | 30.202 | 8 3 Libbey.
10 68.2 1 67.4 | 67.5 | 64.7 | 2.8 | 84.2 | 30.328 | 60.8 | 30.218 | 7 3l Do.
i1 69.4 | 68.3 | 68.4 | 65.2 | 3.2 | 84.3 | 30,309 | 70.0 | 30.198 | 4 1} Do.
12 70.4 1 68.4168.7|652 3.5 81.9(30.292|70.4|30.180 | 4 ] Do.
13 67.8 1 7111 7.0} 67.0 4.0} 80.2 | 30.282 | 71.5 | 30.177 | 8 3 Magie.
14 72.0 | 70.6 { 70.4 | 67.0 | 3.4 82.4 | 30,260 | 72.5 | 30.142 | 2 %+ Do.
16 TL7{70.5]70.4 | 67.0 | 3.4 | 82.4 | 30.260 | 72.0 | 30.143 | 2 1{....]...do.... Do.
16 70.6 1 74.9 | 75.0 | 70.0 | 3.0 | 85.4 | 30.264 | 72.0 | 30.147 | 3 1....4...do ... Do.
17 70.3 | 74.4 | 73.9 { 68.7 | 5.2 | 76.4 ! 30,254 | 72.0 | 30.137 | 1 2 |....]...do ....| Rockwood.
D, 1, No. 43 | 4191270 N, 70030:0” W, 70.5170.1|69.9]66.9|3.0|848|30230 72030113 |1 21.......do.... Do.
68.6 1681|682 |659]238/87.0|30.250 | 7L5 | 30.135 | 2 2|..e.]ee.do ... Do.
69.0 | 68.3 1 68.4 | 66.5] 1.9 | 89.5 | 30.250 | 73.0 | 30,131 | 7 24....i.a.do....| Do,
.169.0168.4168.6|66.4(2.2]80.6]|30.260 | 72.0 30.143 | 8 1}....}...do ....| Libbey,
68.7 1 67.4 | 67.5 | 65.0 | 2.5 | 86.8 | 30,252 | T1.4 | 30.137 | 4 0f.... ...do.... Do.
68.6 { 67.0 1 67.3 1 66.3 (2.0 120.3130.240 | 70.8{30.127 |5 0j....}...d0 ... Do.
. 68.5166.866.9 660 0.9|94.630.238 | 71..0{30.124 | 5 04....}...d0 ... Do.
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TaABLE 9.

' Date, August 7, 1889, Solar radiation thermometer, 141° F. Maximum temperature, 79.4° F. Six’s, 79° F.
Terrestrial radiation thermometer, 63.3° F. Minimum temperature, 64.7° F. Six’s, 65.5° F.

Temperature. Barometer. Clouds. i Wind.
e B
Station. Position. . Tide. | | 2|22 |8 u Sf‘:*’" of | Observer.
. “ 8 E |2 g 38| 2 t. | =32°. | | Upper.| Lower. | Direction. | ¢ 8.
g Sls | pi 8 |81S8] % = 218
& B a 3
i El<d|a|B|A&I& | & ' &8
.5 166.5]66.6]65.4]1.2]94.5(30.230] 71.0 | 30.116 : 1 |. 0 ... Calm ...{ Magie.
.1 66.2|66.4]65.0|1.4(91.9]80218 7201301011 0. do .... Do.
.51 66.0{66.0 64.1 | 1.9 | 89.130.200 72,0 30.083 |1 |. 40 Do,
7166.0!66.0]63.6]2.4]86.4]30.200 710 30.086)2 3 . Do.
.3 (66.2]66.4)64.1 | 2.3186.630.19070.0]30.079 |8 3 Roekwood.
5]66.6|66.7]643|2.4186.6]830.200 | 70.0 | 30.089 | 8 3 . Do.
9.0 | 67.0 ] 66.9 [ 64.7 | 2.2 | 849.1| 30,204 | 70.0 | 30.093 | 3 B 1. R Do.
0.5 67.6 ] 67.6 | 64,9 | 2.7 | 86.8 | 30.206 | 70.0 | 30.095 | 1 Cu. str. Ww. 1. . Do.
D. 2, No.44 | 410207 N.,70°3800" W. 71.5) 68.5 | 68,7 | 65.3 | 3.4 | 81.9 { 30.212 | 70.7 | 30.099 | 2 Cu. str. “W. 1 ....| Libbey.
71.8 1 69.5 | 69.6 | 66.0 | 3.6 | 82.2 | 30.218 | 70.5 | 30.107 | 2 Cu.str. W. 1 . Do.
72,71 68.4|68.6164.9|3.7|81.9,30.196 | 71.0'| 30,082 | 4 4 Cu.8tr feeeeaniann. 0 i Do.
73.5 (70,3 | 70.4 | 65.9 | 4.5 | 77.6 | 30.216 | 71.5 | 30.100 | 5 Cu.str.iceeeannenn. 3 . Do.
D.3, No. 45 | 40°51'47"N.,T0°30/0""W. 75.0] 73.2173.3167.3]6.0/| 7.6} 30.210 | 73.0 | 30.091 | 3 Cu.str {..ooanionnn. 1 |....j...do ....| Rockwood.
75.5)77.0 | 77.0 | 68.0] 9.0 | 60.8 | 30.186 | 75.0 | 30.061 | 5 Cu,str.| SW.byW. | 1 - R, Do.
75.3197.11 77.0 | 66.8 {10.2 | 56.3 | 30,174 | 75.5 | 30.048 | 2 Cu.str.] WSW. 2 cens Do.
D. 4, No.46 | 400420/ N., 700 300" W. 73.5 | 76.0 | 76.0 | 66.0 [10.0 | 56.3 | 30.166 | 75.0 | 80.041 | 3 | Cir ...| Cu.str. W. b2 N IR B 1, S Do.
- 72.71 75.831 75.4 1 66.0 | 8.4 | 55.0 ] 30.172 | 74.8 | 30.048 ! 3| Cir ...| Cu.str. w. 3. ..--| Libbey.
11726117311 73.2|64.9|8.8|61.5]30.172 | 74.6 | 30. 048 1 3 ¢ Cir ...! Cu.str. w. 3 PR Do.
D. 5, No.47 | 40032/0/N., 70°30' 0" W, 71.3 | 71.6 | 7.6 | 65.4 | 6.2 | 70.8 | 30.188 | 74.8 | 30. 064 ; ) I P, Str ....] W.byN. : 2. . Do.
7.6 | 714! 71.5|66.4.| 5.1 | 75.4 | 30.208 | 74.0 | 30. 086 l b S PP Str ....| W.by N. | 2 |....0...do.... Do.
|
D. 6, No.48 | 400220/ N.., 70°300"W. 71.5 1 70.5 70.8 | 66.2 | 4.6 | 77.6 | 30.216 | 73.5 | 30.096 | 0 [ P i...do ...} Magie.
70,9 | 70.6 | 70.6 | 66.2 1 4.4 | 77.6 | 30.224 { 73.5 | 30 104 \ 0 2....i...do ... Do.
D.7,No.49 | 40°12/0”N.,70°30/0"W. 23 | .. ... 70.0 ] 70.0 | 70.0 | 65.6 | 4.5 | 77.4 | 30.222 | 73.5 | 30.102 1 0. 2 cciiaa do.... Do.
24 |1.11-49 69.5 | 69.8 | 69.8 | 66.0 : 3.8 | 79.9 | 30.222 . 73.0{ 30.103 ; 0 C2 s do .... Do.

* Evaporation.

98¥
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PLATE CXXXIV.

Bull. U. S. F. C., 1889.—(To face page 436.) Libbey.

No.9 U. S. Commission OF FisH AND FISHERIES. SCHOONER GRAMPUS, 1889.
TEMPERATURES, AlR. AUGUIST 7 TEMPERATURES, AIR AND WATER.
New York........ Boston—.._ Grampus... | Grampus, Air. Crampus, Water
peg. Hours of the Day Hours of the Day B
900 1 2 8 4‘ 6§ 6 7 8 © 10 11 12 13 14 15 18 7 18 19 20 21 22 23 24 90" 1 2 3 4 6 @8 k. 8 9§ 10 11 12 13 18 5 18 17 ‘IB. 19 20 21 22 23 24 90"
|
85 85’ 85,
80’ 80’ 80
/ i
o / A - — <
75 VAR ) 75 TTNTN 75
AN '!,}\ 1 ]
(1] i <
/ Y = el YA A=Y
; A ) Y o P4 < N .
70}~ Al 70 70
A/ AN AL l
~ ) i LT~ A 1Y |
V., ked \\ I |
: Lt 1.‘ /| ‘\ — ot |
65° a ,}' ' 65" 'l 65
A /
[
/.
60’ 60" 60
tig. 1 2 3 &4 6 & 7T 8 9 10 11 12 13 14 156 16 17 .18 19 20 2y 22 23 24 55 1 2 8 4 6 €6 7T 8 © 10 11 12 13 14 16 18 17 18 15 20 21 22 23 24 0502.
Fahr. Hours of the Day Hours of the Day wrates, aserens & in.wrh, 3, rahr!J




No. 10 U. S. CommissioN oF FisH AND FISHERIES. SCHOONER GRAMPUS, 1889.
TEMPERATURES, AIR. AUGUIST 8 TEMPERATURES, AIR AND WATER.
New York........ Boston__ _. Grampus___ ) Grampus, Air—— Grampus, Water
Deg. Hours of the Day Hours of the Day [
g 1 2 8 4 S5 ¢ 7 8 9 10 11 12 ¥3 14 15 16 1T 18 19 20 21 22 23 24 © 1 2 3 4 B 6 7 8 9 10 11 12 13 14 15 16 1T 18 19 20 21 22 23 24 “
90 90 90
85’ 85’ { 85
800 80" 80°
/ \\ ~/ \\
5 D o o
75 = £ 4 75 75
JE \ ! 1 / \
S| | /
Jo A\ ~. ' / T~
/ £ \ ™ /{\/7 \\ RENTCIN ——
. s — \, o 1 | o
70 2 ™, 70 A 70
e / j S~ N e / \.\_
) g / |\ < AT
H LY A Vi N \/’-___ Poal ‘\,)\ Pl
N R \
65" —1—t- £ /2 65 65"
LY rd
5 7
, 7
Y \ s
T T
4N [ , .
60 \ T 60 60
\ /
\
Dseg_ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 ,2' 22 23 24 55 1 2 3 4 5 6 7 8 9 10 11 12 |§ 14 15 16 17 18 19.20 21 22 23 24 D5eg.
Fahr. Hours of the Day Hours of the Day [
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TABLE 10.

Date, August 8, 1889. Solar radiation thermometer, 125.4° F. Maximum temperature, 79.8° F. Six’s, 79.2° F.
Terrestrial radiation thermometer, 66.2° F. Minimum temperature, 66.4° ¥. S8ix’s, 67 F.

Temperature. Barometer. Clouds.
g |2
Station. Position. ) 21588 8 State of
o 8 212 12152l 8 L | =320, Upper. | Lower. é d
g Sls 81855 3 £
= BEld|Aa|B |& |2 & &
70.0 1 69,0} 69.2 | 65.0 | 4.2 79.6:30.228 | 73.0 | 30,109 1 .. Calm....
69.7169.4 | 69.8 [ 65.1{4.777.3 |30.224 | 73.0 | 30.105 0. ...do....
.1 70.4 169,83 {69.4{65.4 4.6 79.6{30.230 {725 30.112 0. ..do....
70.5;69.3 1 69.4 ; 66.3 | 3.1 84.6 | 30.228 | 92,5 | 30.110 1. _.do....
70.5 | 68.8 | 68.0 1 67.8 1 0.2 [100.0 | 30,240 | 72,3 | 30,123 1. ..do....
69.9 | 68,0 68.066.2| 1.8 | 89.4 | 80.246 | 71.8 | 30.130 1 Jeodo ...,
D. 8 No. 50 4002 0" N, 7030 0 W, TL1174.8 (71,4 6571571729 )30.254 | 71.9 | 30,138 3 Jdeedoeeas
'{0. 317T.0{7.2)64.5;6.7)683130.258 | 72.0 | 30,141 3 Jdeeodooons
1.10,No.51 | 392049 ¢/ N, 70°30/ 0" W, | 72.3172.3172.666.26.4169.2|30.272172.0/30.155 3 3
73.4 1 76,7 |'76.8 | 69.5 | 7.3 | 66.6 | 30.290 | 74.0 | 30.168 | 1 4
73.0176,2 | 76.2 | 69.0 | 7.2 | 68.5 | 30,292 | 74.6 | 30.168 | 1 3
72,9178.077.9!69.5 8.4 63.030.282|74.5 30.159 | ¢ |. 2
4 72.6172.3172.1 66.16.0|71.230.300!73.730.179 0 |. 3
72.3170.370.3|64.5] 5.8 30.284 | 72.8 | 30,166 ; O 3
D.10,No.52 | 39°42/0" N, 70030/ 0¥'W., 72.2170.2 {70.1! 63.5 | 6.6 30.282 ; 73,0 | 30.163 | 0 . 1.
71.7 { 60.5 | 60.5 | 64.0 | 5.5 30.276 | 72.8 | 30.158 | ¢ 1
71.5169.2 1 69.2 | 63.0 | 6.2 30.302 | 73.0 | 30,183 | 0 1
71.6 1 69.1169.0 | 63.5 | 5.5 30.304 { 73.0 | 30.184 { 0 |{. 1
7191 67.7 | 67.7 | 62.2 | 5.5 30.304 | 72,5 ) 30.185 | 1 |. 1
71.6 { 68.2 | 68.2 | 63.8 | 4.4 30.332 { 72,01 30.213 | 0 1.
TL0 | 67.7 1 680! 64.0 } 4.0 30.350 ; 72,5 | 30,230 | } |- 1
) 71,3 | 67.9 1 68.0 | 640 | 4.0 30.330 | 72.5 1 30.210 | 1 2 Joo.do ...
D 11, No0.53 | 39032/0” N, 70030/ 0" W. . 71,4 1 67.9 1 68.0 | 64,0 } 4.0 30.382 | 72.0 1 30.213 | & l........ Cum . 1 IS PO, U, SO
7.2 | 68.3 |1 68.5 | 64.0 | 4.5 30.340 | 72.0 1 30,221 | 0 |........) Cam.. 3 dewodo ...,
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TABLE 11,

Date, August 9, 1889, Solar radiation thermometer, 122.9° F. Maximum temperature, 84° F. Six's 78.6° F.
Terrestrial radiation thermometer, 65.2° F. Minimum temperature, 66.2° F. Six’s 63° F;

Barometer. Clouds. Wind.
-
Station. Position. . 21555 a State of | Opaarver.
. g BB |elE5]| s =32, | | Lower. | Direction. | g g
B 3 pl 3|8 |5E] % S Tl
I o
H B & k|8 & | & d £
1 7.1 63.5)5.3]72.130.326 | 71.7 |-30.204 | } Cum..! S.by W. 13 .. Calm ...| Libbey.
2 .0 64.0 | 4.9 74.7{30.315 | 71.0 | 30.201 | } Str... SSW. 3 PR (I Do. -«
D.12, No.54 | 39022/0/N,,70030' 0 W.| 3 7.3 64.2 | 5.2 74,7 | 30.320 | 7.0 | 30.206 | % Str.... SSW. E: 21 P ; 1, SO Do.’
4 7.0 65.5|4.0(79.6 | 30.308 | 72.0 | 30.189 { 4 Str.... SSW 2 toandfee-do ..o} Do
5 7.3 66.0.|3.8(79.9{30.332|72.0(30.213]1 ..| Str.... SSW. 2 i....).-.do ....; Magie.
6 70.9 66,9 13.3|82.4(30.334 720 30.215] 2 . Str....| S.by W. 2 ---do ....; Do,
7 1.4 67.014.975.830.336 | 73.5 | 30.213 | 4 .| Str....] W.byS. 3 ..do....|' Do.
D. 13, No. 55 | 390 12/ 0 N.,700 32/ 0" W, 71.6 66.315.6173.8{30.346 1 72.8 1 30.226 | 4 .} Btr....] W.byS., |3}....]..-do....] Do.
2.2 67.0 | 5.5 | 73.7 | 30.332 | 73.5 | 30.210 | 4 [ Str....] WSW 3....]-.-do ....| Rockwood.
) -l 72,4 68,5 | 6.5 | 70.2 | 30.340 | 74.5 | 30.215 | 4 .| Str....] WSW. 4]....0...do ... Do,
E. 13, No. 56 | 39214/ 0" N.,70040/ 0 W, 8.7 70.0 5.0 76.8|30.340 | 75.0 | 30.213 | 5 .1 Str....| WSW. 41 ..do....] Do.
73.8 70.015.7}74.7)30.336 | 75.0 | 30.209 | 4 .| 8tr....] WSW 4. ..do... Deo.
E.12, No.57 | 39024/ 0" N, 70040 0/ W, 74.0 70.4)7.6167.130.322 | 77.0 | 30.190 | 7 4 Str....] W.by S 4. ...do ....| Magie.
73.5 69.918.9]61,8|30.328| 76,5 30.198 | 8 .| Str....] W.byS. 4 t...do ... Do.
72.5 70.2 1 6.0 [72.7|30.266 | 77.0 | 30.136 | 6 . Str....] W.byS. 4|....| Mod.sw.| Do.
E.11, No. 58| 39034/ 0" N.,70040'0* W, 72.6 70.2 | 6.3 70.8]30.272{76.5 | 30.144 | 5 .| Str....] WsSW. 4 {....] Choppy.{ Do.
- 72.7 69.315.2|76.4]30.264 | 76.0 | 30.137 | 6 . Str....{ WSW. 4 ...do ....| Rockwood.
7.5 68.714.3)78.3|30.250176.030.123 | 6 Cu.str.] WSW. 5. ..do.... Do.

88¥
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PrLate CXXXVI.

Bull. U. S. F. C. 1889.—(To face page 438.) Libbey.

No. 1} . U. S. CommissiON OF FisH AND FISHERIES. SCHOONER GRAMPUS, 1889,
TEMPERATURES, AIR. AUGUET 9 ' TEMPERATURES, AIR AND WATER.
New York....... Boston.. — Grampus—__ { Grampus, Air— Grampus, Water
e Hours of the Day Hours of the Day 4
90° 1 _T7 3 4 5 T 7 68 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 90° 1 2 8 4 85 & T 8 9 10 11 12 13 1l4 1‘5 16 17 18 19 20 21 22 23 24 90°
[ L
| |
85’ — 85" 85’
I | o
80° 80" 805
~
HRNE |
‘J f“\"-. I i __]
75° NN 75 . \ 75
N T Y \
/ r'l N Y L || / ] N AlR
A Y, )Y | = 1]
T 1 3 LA WATER
& o
70’ e 70 ! D4 70
Y [ : | N AL [
N YW | Bl u y |
2l AT T T I
R 7 | T A
o5 SR T o5 i T s
S -
1 !
, : -
o 60° 60
I L
|
: !
Dsegc 1t 2 3 4 6 6 T 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 55 1 2 83 4 68 8 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Dseg.
|Fahr Hours of the Day - Hours of the Day L |




No. 12 U. S. CommissioN OF FisH AND FISHERIES. SCHOONER GRAMPUS, 1889.

TEMPERATURES, AlR. AUGUIST 7 ' TEMPERATURES, AIR AND WATER.
New York....... Boston..._. Grampus——. | Grampus, Air. Grampus, Water.

loes: Hours of the Day Hours of the Day - Far:
© 1 2 3 4 85 &8 7 &8 9 10 11 12 13 14 15 16 1T 18 19 20 21 22 23 24 > 1 2 3 4 [: 7T ® 9 10 11 12 13 14 156 18 17 18 19 20 21 22 23 24 °
% ° L] o
25 T 85 85’
80’ - 80’ 80
o T\ v kY ° o
o 75 75
75 S
P TN
'o A
A N TS
- L1 — W o
kY Va
70 73 s 70 iD= 70
/] )( 3 ‘L
A4 A
e IR beke?
o 4 o N 0
65 ; / 65 e 65
/1
/
/
60’ 60° . 60°
yi
: l . [ 1] I .
Dses 1 2 3 4a 5 8 7 8 % I‘O 11 12 13 14 15 18 17 18 19 20 21 22 23 24 55 1 2 3 4 B 68 7 8 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 DSO§.
Fale. Hours of the Day Hours, of the Day wirsts, aseens 1 5. vwris, nr, [F AN,
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TaBLE 12,

Date, August 17, 1839, Solar radiation thermometer, 135.3° F. Maximum temperature, 770 F. Six’s, 75° F.

Terrestrial radiation thermometer, 60.3° F. Minimum temperasure, 61.7° F. 8ix’s, 61.2° F,

G. 8, No.65

4002 0" N,, T1°0 0" W,

70.0

o
=3

4
2

Temperature. Clouds,
s |2 |
. 3 a .
Station. Position. 213 |8 ek . St:zz of | Observer.
o E A g = . | Opper. | Lower. | Direction. | - . g
|3 Elrl2ls |48 i £14
= < ~ E R IR < S/
‘ In.
6.2 | 65.1 | 1. ES Str .| Wiby 8. {92 | Calm 1| Rockweod.
66.8 | 64.5 | 2.3 3 Str ... W. 2 ..do ....] Libbey.
62.0 | 63.818.2 3 Str ...l W.by 2 -do....] Do.
67.5 1680630 | 40 3 Str...] W.by 3 J...do ....] Do,
G.2,No.59 | 4102/ 0 N.,71° 0’ 0" W, 68.2 | 68.8 ] 64.5 | 4.3 4 Str ...] W.by 3 f{ee-el...do ... Do,
7L0 | 710} 66.0 | 5.0 [} Str...| W.by 3 [----f.--do ....| Magie.
G. 3,No.60 | 40052/ 0" N, 71° ¢/ 0” W, TL.6 | 71.7|67.0 (4.7 3 Str...; W.byS., | 3{---.{...do.... Do.
. TL9)72.0167.01 5.0 2 Str...}] W.byS, {3}.---|...40....] Do.
G. 4, No.61 | 40042’ 0" N.,71°3' 0" W, 72.0 1 72.0 | 66.5 | 5.5 2| Cir...]Str...] W.byS. |4!}...{...do-...; Do. ~
71.8|7L8)66.8) 5.0 4| Ci w. -4 ...} Mod.sw.] Rockwood.
G. 5, No0.62 | 40°32/0” N.,71° 0/ 0" W. 7.4 }.71.4 5.4 3 W. 2 Do.
™ ) 70.3 | 70.3 5.1 2 w. 2 Do.
G. 8, No.63 | 40022/ ¢/ N.,71° ¢/ 0 W. 70.0 | 70.0 4.5 1. Ww. 2 |- Do.
» , 69.8 | 70.0 40 1) w. |3 Libbey.
G. 7, No.84 | 4001207 N, 710 0/ (¥ W. 69. 8 4.0 1 w. 31 Do.
’ 69.8 4.0 1 WNW, 3 Do.
9 3

cevi]eedo....] Do,

* Surface thermometer 6812 was used from this point on.
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TasLE 13. ‘ .

Date, Augnst 18,1889. Solar radiation thermometer, 133° F, Maximum temperature, 76.3° F. Six’s, 770 F.
Terrestrial radiation thermometer, 66.2° F. Minimum temperature, 65.5° F. Six’s, 64.5° F.

Temperature. Barometer. Clouds.’ Wind.
' ; s lg3 State of
Station. Position. Tide. 212 | 8|22 = © ol | Gpgerver.

. P B 2 e |25 8 t. | ==320.| _|Upper.|Lower.| Direction. | g sea.

g 21 . - < | 32 =] = 8l g

g S g | B2 E 2SR 8 T 518

= Bi<dia |k I|&|=& & B Bim
1|H.1-48| 70 6 |-70.0 | 70.0 1 66.6 | 3.4 | 82,2 | 30.102 } 72.6 | 29.984 | 0 |..._...f.ceeoeen WNW. |4]. Magie.
2 {eencana. 70.6 | 69.8 | 60.8 ! 86.6 3.2 1 84.6| 30.138 | 73.0 | 30,018 1 0 |eeeeelecananns WNW. |3 Do. .

G. 9,No. 66 | 39052/ 0”N., 7100/ 0" W, 70.4 | 69.5 | 69.5 | 66.5 | 3.0 | 84.7 | 30.128 | 72. 4 l 30.011 | 0 foeumncifooanann NW.byN.|3 Do.
70.3 | 69.6 | 69.6  67.0 | 2.6 [ 87.2{ 30.128 | 72,5 | 30.010 | 1 | Cir ..| Str NW.byN.{3]. Do.
70.5 [ 68.5({68.5166.0)25!|87.0130.170 | 72.5 | 30.052 | 2 g2 .} Rockwooi.

470.6|69.669.7]65.7|4.0]79.7|30.170{ 72.0{30.053 | 1 1. Do.
71.3 | 69.5 | €9.5 | 66.0 {3.5] 82,2 30.170 | 72.5 | 30.052 | 1 1]. Do.

F. 10, No. 67 | 3942/ 0" ﬁ'.,70° 540" W, .51 74.6 | 74.5169.0{ 5.5 | 74.4 130,176 | 73.0 | 30.057 | } 1|k . Da.

A M.4171.8|71.967.0]4.9|75.7] 80.200 | 72.0 { 30.083 | 0 1. ..} Libbey.
71.6 | 71.5 | 71.7 | 66.8 | 4.9 | 75.5 | 30.200 | 72.0 | 30.083 | 3 1 Do.
T1.8 (720|720 |67.0|5.0|75.8130.192 | 72,0 | 30.075 | 5 Str...! Str . 1 Do.

F. 11, No. 68 | 390230/ 0 N., 70° 58' 0" 'W. 1 %3.6171.0171,0165.85.2)75.2380.190 ) 73.0 1 Do.
73.2171.3{71.0)65.6 5.4 |73.0)|30.184 | 74.0 1 .| Rockwood.
73.4|74.3174.0 1 67.517.0|67.730.180 | 75.5 1 Do.

.173.6]74.5|74.067.5|6.5|69.8]30.174) 75.5 42 Do,

G.12,No. 69 | 39° 22' 0N, TIe 4o W. 73.2 | 72.5}72.0 | 66.7| 5.3 | 73.5 | 30.188 | 74.0 41 Do.
72,8 7L.7 ] 71.8166.7 (5.1 175530181 | 74.5 J2 .} Libbey.

] 72.5170.8170.8165.03.8]80.0130.192] 74.0 2 Do.
72,21 70.0 | 70.1 | 66.0 | 4.1 ]79.8} 30.200 | 73.0 2 Do.

H.13,No.70 | 39°12'0"" N., T1°9' 30" W. 72.0169.8 | 70.0 65743 77.430.220} 73.8 2 Do.
72.2170.1)70.1166.3|3.8]79.930.222 | 73.0 2 Magie.
72.2169.7 1 69.8165.514.3(77.5)30.216} 73.0 0 Do.

]72.2169.2 1 69.2 1 65.014.2|79.6}30.216 | 73.0 0 Do.
72.0  68.8 | 68.8 653 !3.5| 81,930,214} 73.0 0 Do.
*Sun on thermometer box. 1 Evaporation.
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PLATE CXXXVIll.

(To face page 440,) Libbey.

Bull, U. 5. F.C. 188%.—

No. I3 U. S. CommissioN OF FisH AND FISHERIES. SCHOONER GRAMPUS, 1889.
1)
TEMPERATURES, AIR. AUGU‘ST 18 TEMPERATURES, AIR AND WATER.
New York....... Boston_. ... Grampus. . | Grampus, Air—... Grampus, Water___
A Hours of the Day Hours of the Day P
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No. 14 U. S. CommissioN oF FisH AND FISHERIES. SCHOONER GRAMPUS, 1889.
TEMPERATURES, AIR. AUGU’ST 19 TEMPERATURES, AIR AND WATER.
New York....... Boston— . Grampus—. ) i Grampus. Air—— Grampus, Water
oog: Hours of the Day Hours of the Day s
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TaBLE 14.

Date, August 19, 1889. Solar radiation thermometer, 131.3° F. Maximum temperature, 78.9° F. 8ix’s, 770 F.
Terrestrial radiation thermometer, 65.7° F. Minimum temperature, 67.8° F, Six’s, 69° F.

Temperatare. Barometer. Clouds. Wind. )
- - i 2
Station. Position. Tide. . =1 % S | ok & : Stsa;: of | Ovserver.
. & 3 2 2 | 812 5 & t. | x=320. | 5 [Upper.| Lower. | Direction. | 5 g
g Els el BI85 8 0 5
; = F|l<|& |F |8 & = ) g
T N A 72.0 1 68.0 { 60,01 65.5 (3.5} 84.3130.206 | 72.5 | 30.089 3
21 H.2-50} 72,21 69.0 | 60.3 | 64.814.5|77.0 30,220 | 72.0 | 30.103 B R4
[ 7 PP 71.3 {69.0 { 63.2 | 65.0 | 4.2 | 79.6 | 30.216 | 72.0 | 30.099 2
J.13,No.71 | 39012 0 N., 7T1°020'0"W.] 4|. ... |71.068.6}68.864.8]4.0|79.5|30.220 { 7.5 | 80.085 .12
B leeaseann 71.2 | 68.9 1 69.0 ] 65.5{ 3.5 81.9 | 30.230 | 72.2 | 30.113 .12
[i 75 PO 71.3 | 68.8 1 69.0 1 66.0 1 3.0 | 84.6 | 30.245 { 72.0 | 30.128 3 1.
J.12,No.72 | 39022/ 0" N., 71022/ 0"W.| 7| ....... TL5 {714 | 7.8 |67.814.0|80.3|30.248 | 72.8 | 30.130 | 4 {----.-..| Cu.str.] NW. |3
. *B| ....... 72.3174.0(74.2169.3 4.9 76.4130.268 | 74.2 | 30,146 | 3 }..... e.-| Cu. str. NW. 2 |-
9|L.9-12; 71.9173.5 | 73.3 1 68.1|5.2 | 76.1|30.266{73.0{30.147 | % leeuuuann Cu. str. |/ NW.by W, 2 |.
10 |aeeenns 72.4,73.2173.2168.7|4.5; 78.5{30.25274.030.130 | 2 |.recn... ! Cu. str. NWwW. 2.
J.11, No. 73 | 39030207 N., 7T1°20/0"W. | 11 [........ 72,51 73.2 1 73.2 | 68.9 | 4.3 |78.5 30,266 | 74.0 | 80.144 | 0 Haze. NW.byW.| 2
12 |ocenenn. 72.8!74.2 | 74.0 | 69.0 | 5.0 | 76.4 | 30.232 | 74.0 | 30.110 | 0 Haze. NW.byW.|3 'DO-
183 j..e..... 72.4 | 74,0 {1 74.1 { 69.4 1 4.7 | 78.7; 30.246 | 76.3 { 30,119 | O Haze. NW.by W.i3 -| Libbey.
J.10, No. 74 | 39°40/20 N., 71°21'30"W. | 14 | H.243| 72.2 | 75.3 | 75.4 | 70.2 | 5.2 | 76.8 | 30.240 | 76.6 | 30.115 | 0 Haze. WNW. |3 Do.
15 |eeenenn. 72.3{74.6 174,81 70.8) 4.0 | 8.1 | 30.250 | 75.8 | 30.124 | 0 Haze. W, 3 Do.
J. 9,No.75 | 39°52/ 0" N., T1°19' 0" W. 72.1 73.6 1 73.8170.01 3.8 81.0|30,200 | 76.0 | 30.073 | O Haze. w. 3 Dq.
7.6 ,73.2 173.0{69.7|3.3830!30,176 | 7.5 | 30.053 | 0 Thick haze. w. 3 Magie.
7.2 [ 7.5 | 71.5(68.23.382730.164|75.7 | 30.038 | 2 Thick haze. w. 3 .
J. 8,No.76 | 400 2/ 04 N., 71521 0" W, 70.8 7.2 | 7.2 | 68.5|2.7|87.3130.16¢ | 75.3 | 30,030 | 4 | Cir ... Str....| W. ¢ Do.
70.8 : 71.3 | 71.3 [ 68.5 ; 2.8 | 87.4 | 30.162 | 74.5 | 30.040 | O |. Ww. 4. Do.
. 7.0, 9L,3 715,685 3.0|85030.210 | 74.5 | 30.087 | 0 Ww. 4 Rockwood.
J. 7, ‘No‘ 77 | 40012/0” N,, 710200 W, 7.0 ' 715 | 71.7 1 69.8 | 1.9 | 89.9 | 30.172 | 74.0 | 30.030 | 1 Str..... W.byS. {41. Do.
. 71.0 . 71.4 | 71.8 ) 69,8 | 2.0 | 89.9 | 30.164 | 74.5 | 30.041 | 2 |. Str....] W.byS. |5 Do.
!
J. 6,No.78 | 4002270 N,, T10200°0" W.| 24 [........ 71.0 ! 71.8 | 72.0 | 70.0 | 2.0 | 90.0 | 30,160 | 74.0 | 30.038 | 4 {........ Cu. str.| W.by S 4 Deo.
* Sun on thermometer box. t Evaporation.
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TABLE 15.

Date, August 20, 1889. Solar radiation thermometer, 126° F. Maximum temperatnre, 84° F. Six’s, 82,5¢ F.
Terrestrial radiation thermometer, 61.3° F, Minimum temperature, 67.4° F. Six’s, 67.5° F.

‘3474

Temperature. Barometer. Clouds. Wind.
s | 2 | 8 2 State of
Station. Position. Tide. 2| £ 8|5 4 200 01| Observer.
: o 5 B 15 |2 |&5 %‘1 t. | =32. | .| Upper.| Lower. |Direction.| & | . sea.
g Slslr 28158 2 5 1
i Eld|Aa|EBE|ARIE | & d £ &
In.
J.5, No.79 | 40°32/ 0" N., 71°20°' 0" W.| 1|.c...... T1217L6172.0)70.711.3|92.3]30.140 | 7451 30.017 | 8 |........ Cuam...;, WSW. [5].12| Mod.sw.} Libbey.
2 aiaa. 71,1 70,6 | 72.8 | 7.0 [ 0.8 97.5;30.128 | 74.3 | 30.006 | 9 {..eu.... Cum...] WSW. [5]...]...do... Do.
J.4, No.80 | 40°42/0”N,, 71020707 \W.| 3 |H.3-48] 70.5 | 70.8 | 71.0 | 70.8 { 0,2 [100.0 | 30,090 | 74.1 | 20.968 | 8 {....... Str....] WSW. 5l....]...do.... Dao.
L 30 P, 70.3 1 7L.0 | 71.2 | 70.310.9| 949 30.080 | 74,2 | 29.958 . . Ca.str.] WSW, 5. ..0...d0.... Do.
[ 7 P, 68.8 | 69.4 | 69.4 | 68.8 0.6 97.3 | 30.062 | 75.0 | 29,937 Cu.str.] WSW. |5/|....|...do....| Magie,
J.8, No.81 | 40052/0” N, 71020/ 0 W,| 6 [---.0...] 68.5 | 69.3 | 69.5| 68.9 | 0.6 | 97.3 | 830.052 | 75.0 | 29,927 | 9 N str.y WSW. [5(....[...do....; Do.
Tl oeeienn. 68.0 | 60.1(69.3|68.9|0.41]97.4|30.068] 74.5{29.944 { 5| Cir ...| Cu.str.] W.byS. | 4]|....|--.do.... Do.
: 3 P, 66.5 | 68.2 | 68.3 | 67.6 0.7 | 97.3 | 30.058 | 73.5 | 29.938 | 8 | Cir ...| Cu. str. w. 4|...]...do.... Do.
[ I PO 66,4 | 68,2 | 68.2 | 67.6 ! 0.6 | 97.3 130,074 1 725 129.956 | 8 j...uev.. Cu. str. Ww. 31 .. ] Calm. ..| Rockwood.
K.3,No.82 | 40°52/0”N,, 71030 o+ W, | 10 L.10-3167.9 | 69.169.3|68.3(1.0|94.7]30.062]75.0 29,9378 Cu. str. W. 3 Do.
11 69.2170.1|70.0)69.0|1.0|94.830.040 ; 73.5 | 20.920 | 6 .i Cir.str. W. 3 Do.
" 70.1 | 7L 9| 72.0 | 70.0 [ 2.0} 90,0 | 30.044 ; 74.0 | 20.922 | 6 |. Cir.sir.| W.byS. | 3 Do.
K. 4,No. 83 | 40042/0” N., 71930/ 0" W, | 18 |--erven. 69.7173.0173.070.4(2,6]87.7|30.05275.0|29.927 | 0 + Haze. W. 3. .| Magie.
14 {oeenaa. 70.2{73.9| 73.9{7L.912.0]90.2(30040 750 |29.915 | 0 Haze. Ww. 3 Do.
K. 5, No. 84 | 40°32 0" N., 71030/ 0" W, 15 H.3-33| 71.4|74.5 | 74.5[71.4 3.1 85630026} 75.0|29.901 | 0 Haze. Ww. 3 Do.
16 [oael..n. 7L3 1 74.5 | 74.5 | 71.7 2.8 85.4 {30,036 | 75.0 | 20.911 | 0 Haze. Ww. 3 Do.
K. 6, No.85 | 40°22/0”N., 71030/ 0# W, | 17 |--erenn. 7.8 74.0| 73.817.91.91{90.230.064 | 75.5 | 20.938 | 0 Haze. W 31....]---do....| Rockwood.
18 feeeennnn 71,9]72.8172.6|71.1)1.5]92.530.066| 75.5 | 29.940 | 5| Cir ...} Str.... W 44 ...].-.do... Do.
K.7,No.86 | 40012/ 0" N., 71030707 W, | 19 |.ee..no. 72,0726 73.071.7|1.3]92.5|30.060|75.0]29.937 |7 {Cir..|Str....;] WNW. !3]...[...do....] De.
. 20 joona... 71.8(72.6 | 72.8}71.811.0] 950 30,066 | 75.5129.940 |4 {........ Sir....] WNW, |3/[...|...do.... Do.
K.8 No.87 | 4002/0” N., 71030/ 0 W, | 21 |........ 7,8 72.8|73.0}172.0]1.0}95.0|30.064 | 75.8 | 29.938 | 2 l.cu..... Str....! WNW. |3[... ...do....| Libbey.
. 22 leeaenn. 71.5 | 72.6 { 72.8 | 72.0 | 0.8 | 37.5 [ 30.070 | 75.8 | 29.944 | 2 |........ Str ... WERW. [3]....].-.do ... Do.
K. 9, No. 88 | 3905207 N., 71030 0 W.| 23 [L.11-20; 71.3 | 72.8 | 72.4 | 7.8 1 0.6 | 97.5 | 30:068 | 75,5 | 20.042 | 4 |........ Str....{ Wby W.i1...[|...do....| Do.
24 ... 71,6 1 72.3 1 72.3{72.010.3]97.530.070 | 75.5 | 29.944 | 3 j.-u..... Str....{ W. by‘N. % leanrf.-.do..s Do.
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PLATE CXL.

Bull. U. S. F. C. 1889.—(To face page 442.) Libbey.

No.15 U. S. CommissioN OF FisH AND FISHERIES. SCHOONER GRAMPUS, 1889.
TEMPERATURES, AIR. I TEMPERATURES, AIR AND WATER.
New York........ Boston — . Grampusa— AUGUIST 20 Grampus, Air. Grampus, Water
Deg. Hours of the Day - Hours of the Day Farr]
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No. 6 U. S. CommissioN OF FisH AND FISHERIES, SCHOONER GRAMPUS, 1889.
TEMPERATURES, AlR. AUGUIST 24 TEMPERATURES, AIR AND WATER.
New York....... Boston— — Grampus . ) Grampus, Air— Grampus, Water
Des. Hours of the Day Hours of the Day P
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TaBLE 16.

Date, August 21, 1889. Solar radiation thermometer, 122¢ F. Maximum temperature, 84° F. Six’s, £3° F,
Terrestrial radiation thermometer, 70.1° F. Minimum temperature, 62.8° F. Six’s, 62° F.

Temperature. Barometer. Clouds. Wind.
: s el B
Station. Position. Tide. | . = —'E S| = St::: °f | Observer.
o 8 Bl &g &85 8 t. | =320 | |Upper.Lower.| Direction. | g| | .
Z = 5 BB g SE| '% = 218
= 8 |38
o El<dia|E|A & | @& d &1 8
* In.
D N P TLT7|72.5 {725 | 72.2 | 0.3 | 97.5 | 30.074 | 76,0 | 29.947 | 3 2 ....] Calm ...| Magie.
K. 10, No. 89 | 39042/ 0"N., T1°30'0"" W. 0.5} 97.5 | 30.062 'iﬁ. 0129.93510 2. . 4---do ... Do.
0.3197.5)30.064 | 76.0 | 29.937 | 0 2 Do,
0.1 1i00.0 | 30.068 | 76.0 | 29.941 | ¢ 21 Deo.
0.7 {97.5|30.060 | 75.0 §{ 29.935 | 7 2 .1 Rockwood.
) 0.3} 97.530.068 | 75.0 | 20.943 | 4 2 1. Do.
K.11, No. 90 | 39032 0/ N., 71030 0" Ww. 0.3 197.5:30.078 | 75.5 | 20.952 | 3 2 Do.
2.0 1 90.0 | 30.090 | 75.5 | 29.963 | 3 1 .DO.
2.0 90.0 | 30.100 | 75.5 | 28.973 | 3 0 Libbey.
2.0 ;00,01 30114 ( 75.8 | 20.988 ! 3 1 Do.
2.71881130,120 | 76.4 {29.993 | 8 1 Do,
. 3.7183.8130.122}76.7129.994 | 5 1 Do.
3 :
K.12, No.91 | 39022/0" N., 71030 (/' W. | 13 4.6180.230.09 | 78.5 | 29.956 | 5 1 Rockwood.
* 6.0 | 74.7(30.090 | 78.5 | 29.956 | 4 1 Do.
83.2176.7| 6.5 729130092} 79.0}29.957 | 0 1 Do.
82.0 | 76.6 | 5.4 | 76.6 | 30.086 | 79,5 | 29.950 | 0 1 .DO.'
79,7 |1 76.2 | 3.5 | 85.5 | 30.090 | 80.0 | 29.952 | 3 |. 1 ..| Libbey.
76.6 1 75.0 1.6 92,9 30.084 | 79.6 | 20.947 | 4 1 Do.
H. 12, No. 92 | 39022/ 0" N., 7T1°10/ 0" W, 75.8 | 75.0{ 0.8 | 95,2 | 30,068 | 79.0 | 29.923 | 4 1 Do.
75,2 74.8| 0.4 {97.6 [ 30.080 | 79.8 | 29.943 | 2 2 Do.
74.6 | 74.3 0.3 | 97.6 | 30.070 | 79.0 ; 29.935 | 0 2 |....l...do ....| Magie
H.11,No.93 | 3903270 N,, 71°10' ¢’ W. 74.3 | 74.01 0.3 | 97.6 | 30.078 | 78.0 | 29.945 SW. 21....]...do ... Do.
73.9173.5|0.497.5;30.072 | 77.5 | 29.941 { 0 |. Sw. 2 .do.... Do.
73.9(73.5)0.497.5] 30,062 | 78.0 | 29.931 | 0 SW. 2 Jde-do ool Do.

*Sun on thermometer box,
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TaBLE 17.

Date, August 22, 1889. Solar radiation thermometer, 132.3° F. Maximum temperature, 81.3° F. 8ix’s, 79° F.
Terrestrial radiation thermometer, 71° F. Minimum temperature, 72° F. Six’s, 72° F.

Temperature. Barometer. Clouds. ‘Wind.
. : | s |8
Station. Position. Tide. £ 2|5 el « State of| o cer,
] E| A | 2185| B t. | =320 | _ |Upper| Lower. | Direction. | ;| | S
Sialnl| 3 |8|3SES s ¢| £
o - L] <@
EIS|A|E|B|& & d S|&
H.10, No.94 | 39°42/0"N., T1° 10’0 W. 729 |73.6173.6]73.110.5]97.5|80.016 | 77.0 | 29.880 | 1 |....... Str....|] SW. 3 .| Rockwood.
| 72.9173.673.8]73.0(0.81951]30.02¢|77.0|29.8% | 1]....... Str ... SW. 31 0.
72.6 | 73.6 | 73.6 | 73.0 | 0.6 | 97.5 ] 30.020 | 77.0 | 29,890 | 1{....... Cu.str.; SW. 4 Do.
H.9, No. 95 | 39°51/0" N,, 71010/ 0" W.| 4 {........ 72,0 [ 73.0193.0 | 72,5 | 0.5 | 97.5 | 30.008 | 77.0 | 20.878 | 1 {....... Str....| WSW, [4]. Do.
51H.5-19{71.9 | 72.5 | 72.8 | 725 | 0.3 | 97.5 | 30.013 | 76.8 | 20.885 | 1 {__.___. Haze ..|SW.by W.| 3 i Libbey.
[ P 715 | 2.4 [ 72.4 | 72.2 | 0.2 {100.0 | 30.013 | 79,2 | 29.877 | 3 | Cir..| Str....] WSW. |3|. Do.
H.8, No. 96 | 40°2/0"N.,71° 10/ 0 W.[» T }........ 70.8172.8{73.0|72.5| 0.5 97.5{30.018 | 76.5 | 29.890 | 3| Cir..| Str ... |SW.byW.|3{.._|.. do...] Do.
. 8 {oceaannn 710|740 | 74.0 [ 73.0 | 1.0 | 95.1 | 30.020 | 77.8 | 29.889 [ 2 |....... Str.... WSW. 4| __.
G. 7, No. 97 | 40°12/0” N,, 7103/ 0" W.| 9 |........ 71.8 | 74.8 1 75.0 | 73.4 | 1.6 | 92.7 | 30.024 | 76.7 | 29.896 | 0 Haze. WSW. {4
10 | ceiann 722700 | 77.1 | 5.0 | 2.1 | 90.7 | 80.008 | 77.0 | 29.878 | ¢ Hacze, w. 4
H.6, No. 98 | 40922/ 07 N.,71°6°0” W.| 11 |L, 11-82) 72.0 | 75.5 { 75.5 | 73.4 | 2.1 | 90.4 | 30.020 { 76.0 | 29.893 | 0 Haze. w. 4
. DT N 72.3 1 76.2 | 76.2 | 7.5 2.7 | 88.2 | 30.020 | 78.0 | 29.887 | 0 Haze WNW, 1 3]
13§ ceucnn 73.2[78.0]78.472.615.8|173.4|50.010] 785 | 29.876 | 0 Haze. WNW 1
H.5, No. 99 | 40032/0" N ,71°10' 0" W.| 14 |........ 73.2 | T7.8 | 78.0 | 72.0 | 6.0 | 73.4 | 30.016 | 78.8 | 29.882 | 0 Haze. WXNW. |1
15 . 73.4 1 77.2 | T1.6 [ 72.0 1 5.6 | 75.4 | 29.990 | 78.5 | 20.856 [ 0 Haze, WNW 1
16 | H.4-58] 78.9 | 77.8 { 78.0 | 71.8 | 6.2 | 73.1 | 30.012 | 78.5 | 20.875 | 0 Haze. WNW 1.
[V U 73.2 [ 76.0 | 76.1 | 70.2 | 5.9 | 72.9 | 30.014 | 75.7 | 29.880 | 0 Haze. WXNW, |1
18 |eeennnn. 73,21 74.1 | 74.2{70.9 | 8.3 ] 83.1]30.016 | 79.0 | 20.881 | 0 Haze. WNW. |1
H.4, No.200 | 40°42/0"N., 71014/ 0" W . 72.8178.5] 7.5 7.3 (2.290.2]30.028 | 80.0 | 29.890 | 0 Haze, ’ WSW. |1 X
72.3 178,01 73,0 751 1.5| 925 30.052 | 78.0 { 29.919 | ¢ Haze W.byS. {1|....[.. do...| Do
722720 7231 TLO | 1.3 | 925 30.066 | 77.5 | 29.935 | 0 Haze WSW. |1/[....[...do...[ Rockwood.
4720 TLO | 7201 7LO[ 1.0 950 30.070 | 77.0 | 29.940 | 0 Haze. WSW. [1|....|.. do... 0.
7L2 | 7.4 | 716} TLO{ 0.8 | 95.0 | 30.088 | 76.5 | 29.960 | 0 Haze WSW. | 1]....|...do...| Libbey.
H.3,No.101 | 40°52/ 0" N., 71015 0" W.| 24 |._.._._. 70.8 | 71.3 { 71.3 | 71.0 | 0.3 | 97.5] 30.094 { 76.0 | 29.967 | 0 Eaze SW. 1{....|...do...| Rockwood.

+ Sun on thermometer box. t Evaporation.
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PLATE CXLII,

Bull. U. S. F. C. 1889.—(To face page 444.) Libboy.

No. 17 U. S. CommissioN OF FisH AND FISHERIES. SCHOONER GRAMPUS, 1889
TEMPERATURES, AIR. AUGUIST 22 TEMPERATURES, AIR AND WATER.
New York........ Boston—. . Grampus.—— ) Grampus. Air__. Grampus, Water——

Dea. Hours of the Day Hours of the Day P
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Fahr. Hours of the Day Hours of the Day st s v 1o |




No. 19 U. S. CommissiON OF FisH AND FISHERIES, SCHOONER GRAMPUS, 1889.
TEMPERATURES, AlR., AUGUIST a3l TEMPERATURES, AIR AND WATER.
New York........ Boston..... Grampus | Grampus. Air—— Grampus, Water
Fary Hours of the Day Hours of the Day s
90° 1 2 Q 4 5 6 7 8 9 10 11 12 1l3 'r 15 ||5 17 18 119 20 21 22 23 24 90° 3 &4 & 8 7 T 9 10 11 12 13 14 15 18 17 12 19 20 21 22 23 24 QO°
[ ! ,
! I l 1
| _
85’ 85’ 85
||
S P /" o
o S , o o
80 73 - 80 80
S0 3
a"} b
‘I‘ & \\
75 , ’\ 75 75
_ IARPLN /I\
Vi I\ / L /\ /Q' .__r/\
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Dseg. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 55 3 4 6 6 7 8 © 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Dseg.
[Eatr Hours of the Day Hours of the Day [ 1 |
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TasLE 18.

Date, August 27, 1889. Solar radiation thermometer, 112° F. Maximum temperature, 70.4° F, 8ix’s, 71 F.
Terrestrial radiation thermometer, 61° ¥. Maximum temperature, 61.4° F. Six’s, 62° F.

. Temperature. Barometer. Clouds. Wind.
L le s 1 .
Station. Position. Tide. | _ =) % g |z & 1 sfg;“ Observer.
. " g 5 2 % £Z 5 t. (=320, = Upper. | Lower. | Direction. | ¢ | .
5 Bl B8le [ SE] 3 S \ cid
< . I o~ = o { o &
= Bl |a|B A& | & d | €18
i

20
4.1, No. 102 | 41°12/0" N., 71020’ 0"'W.
J.2, No. 103 | 41° 20" N., 71020/ 0 W.

Magie.
Do.
.| Libbey.
Do.
Do.

. TaABLE 19.

Date, August 31, 1889. Solar radiation thermometer, 135° F. Maximum temperature, 77.5° F. 8ix’s, 78° F,
Terrestrial radiation thermometer, 62.4° F. Minimum temperature, 57.8° F. 8ix’s, 580 F.

66. 8 \ 66.3 | 67,1 & 66.0 | 1,1 | 94.6 | 30.230 | 68.8 | 30.124 | & i Haze .| N.by W.; 2
66.7 | 68.2 | 69,0 l 66.912.1)89.5|30.221)68.430.111|90 .| Haze .| N.by W.| 2
65.9168.6169.0166.9!2.1]89.530,228]69.430.118 |0 |. .| Haze .{NE.by N.| 2
67.1170.7 | 71.0 | 68.9 21| 8.8} 380.227 | 70.0 ! 30.116 | 0 .| Haze .|NE.byN.| 2 |.
K.1,No.104 | 4101207 N, 71030'0""W. 68,11 73.7(93.670.1(3.5(832130.241 { 7.6 { 30.126 | 0 Hare .; NE. 14
68.5 1 70.8170.8169.011.81859.9:30.226172.3 | 30,108 |2 .. | Haze .| NE.byN.| 1
69.3 | 70.870.9{60.371.6;92.3730.232(728,30.114(1 .t Haze .INE.byN.| 1
68.2171.8172.070.2}18]90.0;30.250|72.2{30.133 | 1 .| Haze .| E.byS. |1].
67.8170.0]70.2)68,8)1.4;92.2)30.260 | 72.0]30.143 | 0 Haze . 8, 1
68.7169.3160.4]68.071.4]92.2]30.266]73.030.137 1 .| Haze .| ESE. 1
K.?2 No.105 | 41°2/0"’N.,, 71°31'15" W. 68.2 ) 68.9 | 68.9168.01.9189.8)30.262]73.0}30.143 |0 Haze .; ENE. 2
67.1 | 68.1{68.0)67.5|0.6|97.3 | 30.250 | 72.0 { 30.183 | 0 Haze . E. 3
67.51 68,0 68.2 | 67.7|0.5] 97.3 |130.264 | 72.0 | 30,147 { 0 Haze . E. 3
X. 3, No.106 | 40052/ 0" N., 71° 30" 0/'W. 67.2 | 67.3168.0167.4|0,6{97.3130.258 | 70.7{80.146 | 0 Haze . E. 3
67.3 {66.667.1166.7]0.497.3130,273 | 7.0 ! 30.159 } 0 Haze .| NE. 3.
K.4,No0.107 | 400420/ N., 71930/ 0" W. 67.2 1 66.3 | 66.9 166.5| 0.4 97.330.301 | 7.0/ 30.190 | 0 Haze . |NE.byE.| 4
K.5,Nn.108 | 40°32/0”N., 71930/ 0" W, 66.5 | 66.4 | 66.8 | 66.8 | 0.0 ]160.0 ; 30.296 | 70.2 | 30.185 {10 Fog. .. E. 5
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TaBLE 20).

Date, September 1, 1889. Solar radiation thermometer, 129.4° F. Mazximum temperature, 72.8° F. Six’s, 72° F.
Terrestrial radiation thermometer, 63.2° F, Minimum temperature, 57.8° F. - Six’s, 59° F.

Temperature. Barometer. Clouds. Wind.
Station. Position. Tide. i = E g |l ek ! : State of gy cerver,
- | B 2 8 %-;: ;5 b | =320, < Upper. | Lower. | Direction. | g | . sea.
g Sls|p |22 |38 3 7 JE
& E|2|&|B A8 = d B =
In. .
................................. . O DU U
1.7 ] 92.030.391 { 70.0 | 30.280 NE. 4 [*.20| Mod.sw. | McNaeill.
2.5186.9130.383 | 71.0 | 80.269 | 0 NE. 3 ...|eredooeen Do.
2.4 | 86.8'| 30.379 | 69.5 | 30.269 | 0 NE E: 1 TN OO " S Do.
J. 3, No.109 | 40°52/0" N.,71020/0"'W. | 12 |H.12-16| 65.8 | 69.2 | 69.4 | 66.0 | 3.4 | 82.2 | 30.388 | 69.7 | 30,278 | 0" NNE. |{3]....]...do.....| Do.
13 feeernnn 67.3 | 67.8 | 67.9 | 65.0 [ 2.9 | 84.3 | 30.395 | 69.2 | 30.286 | 1 NNE. {3 |[....fedo-.... Magie.
J. 4, No.110 | 40042/ 0" N., T1020'0" W. | 14 |........ 67.4 | 68.9 {689 |66.0 29846 30.380 | 70.5 | 30,267 | 0 NNE. |3 Do.
T.5, No.111 | 4003207 N., 71020 0" W.{ 15 |.e..uu. 67.0168.1681!66.2|1.9]80.5 30,382 73.030.263 | 0 NE. 4 Do.
T3 66.3 | 68.2 | 68.2 | 66.3 | 1.9 | 89.5 | 80.386 | 73.0 | 30.267 | 0 NE. 4 Do.
3.6, No.112 | 40022 0/ N., 71020/ 0" W. | 17 |.cee.... 66.0 | 67.4 1 67.8166.2 1.6 92.0(30.370 | 70.2 { 30.259 | 0 NE. by E. | 4 |. McNeill.
18 |eveenee. 67.5|66.4 ; 66.9 650} 1.9 | 89.3|30.362 | 72.1|30.245 | 0 NE. by E. |5 |. Do.
J. 17 No.113 | 40°12/0” N., 71°20°0"W.| 19 | L.7-52| 67.5 | 66.4 1 66.9 | 65,0 | 1.9 | 89.3 | 30.368 | 69, 1' 30.259 | 0. . NE.byE. |5 Do.
20 fieeeenn. 66.2 | 66.3 | 66.7 | 64.8 | 1.9 89.1 | 30.378 | 69.8 | 30.268 | 0 NE.byE. |5 |. Do.
* Evaporation.
TasLE 21.
Date, September 2, 1889, Solar radiation thermometer, 128.5° F. Maximum temperature, 74° F. Six’s, 73° F.
Terrestrial radiation thermometer, 59.3° ¥, Minimum temperature, 60° F. 8Six’s, 60.2° F.
1
7 .
19 |ocenoe.. . .7 (2.1]89.0|30. .8 | 30,196 Libbey.
20 |L.8-59 | 67.2 63.8 { 1.7 | 91.6 | 30.312 | 69.0 | 30.203 Do.
21 |eccnnnes 66.6 64.0 | 1.2 | 94.4 | 30.316 | 69.0 | 30.207 Do.
22 [iecennne 65.1 64.0 | 1.0 | 94.4 | 30.316 | 67.9 | 30.211 Do.
H.1,No.114 | 41012707 N, T1°10°0" W. | 23 |....... 65.2 64.0 | 1.0} 94.4 | 30.306 | 67.5 § 30.202 Do.
24 |eeeenn. 64.4 83.5 | 1.2 | 94.3 | 30.290 | 68.0 | 30.184 Do.

* Evaporation.
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No. 22 U. S. Commission oF FisH AND FISHERIES., SCHOONER GRAMPUS, 1889.
TEMPERATURES, AIR. SEPIT 3 TEMPERATURES, AIR AND WATER.
New York........ Boston___ Grampus | * Grampus, Air. Grampus, Water
Peg. Hours of the Day Hours of the Day o
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TasLE 22.

Date, September 3, 1389. Solar radiation thermometer, 138.5° F. Maximum température, 75.9° F, Six’s, 75° F.
Terrestrial radiation thermometer, 62.4° ¥. Minimum temperature, 63.5¢ F. Six’s, 64° F.

Temperature. ‘ Barometer. | Clouds. Wind.
. | B
Statien. Position. Tide. 202 § i’ Bl 1 St:;'g of |Observer.
. o £ 2 2 A 3| & t. | =82 | _{Upper.|Lower.| Direction. | g | .
: ARt IR R 1E
= EilS|a B |AI& | & d AL
. . ) . . In.
H.2,No.115 | 41° 2/ ¢” N., 71° 10 0" W, ) U 65.5 { 65.0 1 65.0 | 63.0 | 2.0 | 89,0 | 30.284 | 68.6 { 30.177 | 0 {.......:| Haze.. "W, 2 |....| Calm...| Magie.
. ¢ 2 1 H.2-21|63.2 164.9 | 65.0 | 64,0 | 1.0 | 94.4 | 30.282 | 68.0 | 30.176 | O Haze..{ WSW, 2 .en.]e..do ... Do.
[ 2 PO 64.4 | 64.864.863.6 | 1.2 94.3 | 30.290 | 68.0 { 30.184 | 0 Haze..] WSW. 2 |eeeijeedo...] Do
H.3,No.116 | 40° 52/ ¢ N,, 710 10’ 0 W. 4 65.1 164.9 64,9 |64.10.8197.2130.284 | 67.5{30.179 [ 0 |........ Haze..| WSW. 2|....]-..do ... Do.
. 5 16541649652 (64.011.2104,4130.208; 67.8]30.193 |0 |. Haze..] WSW. 2 1....]...do ...| M¢Neill,
. [ 65.7 | 64.7 | 64.8 { 64.2 1 0.6 | 97.2 | 80.317 | 67.4 | 30.213 | O Haze..| WSW. 2}....[...do...| Dao.
H. 4,No.117 | 40042 0 N.,T1° 10 0" W.| 7 {eae..... 65.6 | 65.0 | 65.2 | 64.6 1 0.6 { 97.2 | 30.300 | 68.0 | 30,194 Haze.., WSW. 2 |.eaifeedo .. Do.
- - 811.848/66.1|66.2|66.765.8|0.9]|94.5]30.28 | 68.1|30.179 . Haze..i WSW. 2 (... do ... Do.
9 lecennnns 66.4 | 66.3 1 66.7 | 65.3 : 1.4 | 81.9.: 30.304 | 68.0 | 30.198 .| Haze..|SW.by W.| 2 I....|...do ... Do.
10 |oaaionns 67.7 |'66.8 | 67.0 | 65.5 ; 1.5 | 91.9 | 30.312 | 68.8 | 30.204 Haze..[SW.by W.| 2 {....|...do -..| Libbey.
H.5,No.118 { 40°31 0 N, 71010 0¥ W.{ 11 |........ 67.8 1 67.5{67.7(66.0 | 1.7 | 92.0 | 30.314 | 68.9 | 30. 206 Haze..|. SW. -{2l....l...d0... Do. |
. 12 |oeennnns 68.2 | 68.8!69.2:66.5|2.7 | 87.0 | 30.300 | 69,0 | 30.189 .| Haze..[SW.by W.| 2 |. «..do...{ Deo.
13 4....na.e 68.3|71.4|71.8{67.9/3.9|80.230.28 | 70.0 ( 30.174 .| Baze.. .12 .
14 [H.2-24!'67.6 { 72.3 | 72.3 | 68.0 { 4.3 | 80.4 | 30.291 | 70.8 | 30.178 Haze.. 2 Libbey.
H.6,No.119 | 400 22/ 0 N, 71° 10 0" W, 67.6 | 71.8 | 72.3 [ 67.8 | 4.5 | 78.0{30.272 | 70.7 { 30.159 | 0 |........| Haze.. 2 McNeill.
72,0 1 71.8 1 72.0 | 67.0 { 5.0 | 75.8 | 30.252 | 71.2 | 30.138 1 0 2 0.
7.8} 71.2171.2 {66.5|4.7|77.6130.250 ] 71.8 | 30.134 | 0 1 Libbey.
71.5 | 69.2 | 69.2 | 65.0 | 4.2 | 79.6 { 30.250 : 70.8 | 30.137 | 1 1 Do.
70.3168.3 1685|637 4.8|74.3(30.250 70.7{30.137]1 114, Do.
70.2 {68.3 ;68,2 ]63.4|4.8;74.3130.256 | 70.1)30.142 {0 1 Do.
70.2 (67.9 | 68.0 | 63.3 1 4.7 | 76.6 | 30.264 | 71.1} 30.150 { 0 2 Magie.
H., 7, No. 120 | 40° 12/ 0¥ N., 71° 10’ 0" W 70.367.5,68.0163.8;4.279.0!30.288{70.2(30.177 |0 2 Do.
- 70.5 | 67.8 | 67.8 | 64.1 { 3.7 { 81.7 | 30,270 | 70.0 | 30.159 | 0 2. Do.
70.0 | 67.567.864.6{3.284.130.28270.6|30.169 | 0 2. Do.
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TABLE 23.

Date, September 4, 1889. Solar radiation thermometer, 140° F. Maximum temperature, 82° F, 8ix’s, 81.6° F.
Terrestrial radiation thermometer, 64.3° F. Minimum temperature, 65.3° F. Six’s, 65° F.

Temperamre. Barometer. Clouds. ‘ ‘Wind.

. . s | B .
Station. Position. Tide. | | 2|23 %5 8 State of lopserver.
g 2|58 |2l&5]| 8 t. | =32 | . |Upper.|Lower.| Direction. | 4 .
g Sle|wislS 35| % g S A
2 -t $ud - D D 2 &
5 B9 (A |EBE|Bi& | & d AR
| I (O 70.2 | 67.2 | 67.5 | 65.1 2.4 | 86.8 | 30.280 | 69.4 | 30.171 | 0 2 McNeill,
H. 8, No. 121 | 4002/ 07 N., 71010 0* W.1 2| ....... 60.6 | 66.3 | 66.8 | 64,0 | 2.8 1841 |380.252 [ 70.030.141 !0 1 Do.
3| H.3-24|60.6 | 66.4 | 66.8 | 64.1 | 2.7 | 86.6 | 30.276 | 69.6 | 30.166 | 0 1 Do.
41 cernns 70.8 | 66.5 | 66.9 | 64.0 | 2.9 | B4.1 | 30.274 | 69.4 | 30.165 | 0 1 Do.
5 eeenenn 70 3| 65.7 | 66.0 | 62.4 | 8.6 | 8L.1 | 30.230 | 69.4 | 30.171 | 0 1| Libbey
6 |eeannnn. 70.0 | 66.7 | 67.0 | 65.0 | 2.0 | 89.3 | 30.304 | 64.2 | 30.195 | 0 1] Do.
o O 68.5 | 67.0 | 67.2 [ 64.5 | 2.7 | 86.6 | 30.206 | 69.9 | 30:186 | 0 1 Do.
' I 69.2 | 68.8 | 69.4 | 65.5 3.9 | 79.6 {30.300 | 70.1 | 30,189 | 5 1 Do.
9|L.949|70.3 | 72.5 | 72.8 | 67.8 | 5.0 | 75.8 | 30.304 | 71.5 | 30.191 | 1 0 Magie.
10 .ceoee. 71.0 | 74.1 | 74.2 1 68.8 | 5.4 | 74.0 | 30.326 | 72.0 | 30,209 | 0 0 Do.
VI I 72.7]74.8  74.8 | 69.0 | 5.8 | 72.4 | 30.324 | 72.6 | 30.206 | 0 0 Do.
12 |eeeenenn 7L7|74.5 | 74.5 | 69.5| 5.0 | 76.4 | 30.322 | 73.0 | 30.203 | 0 ol Do.
[E3 A 71.8 {79.5 | 79.4 { 7T1.5 | 7.9 | 65.7 130.312 | 74.6 1 30.188 | 0 0l Libbey.
14 1o 72.5 | 8.3 8L.0 | 71.0 {10.0 | 59.0 | 30.300 | 74.5 | 30.176 | 2 0. Do.
15 | H.3-25] 71.0 | 79.2 i 78.8 | 69.2 | 9.6 | 59.6 | 30.300 | 74.7 | 30.176 | 8 dol. Do.
%16 | ...... 72,8 | 77.2 | 77.0 | 68.5 | 8.5 | 62.6 | 30.296 | 4.5 ] 30.172 | 4 0 Do.
. 17 ... .. | 7301 73.2 | 73.2 1 67.0 | 6.2 | 7.6 | 30.200 | 75.0 | 30.165] 0 1 Magie.
18 eeinnnn 71.3 | 70.5 | 71.3 | 67.2 | 4.1 | 80.2 | 30.292 | 75.0 | 30.16T | 1 1 Do.
19 | eeun-en 72.0 [ 71.2 (7.3 | 69.6 | 1.7 923 | 30.300 | 75.5 | 30.174 | © 2 Do,
H.10,No0.122 | 39042 07 N,, 71013/ 0" W, {722 716|716 [70.7]0.9|94.9|30.330 | 765.0 | 30.205 | 0 2 Do.
| 70.2 | 712 7.4 {70.9 | 0.5 | 97.4 | 30.265 | 74.8 | 30.141 | 0 3 McNeill.
70.2 | 71.2 | 71.2 | 70.7 | 0.5 | 97.4 | 30.298 | 74.0 | 30.176 | 0 3 Do.
H.11,No.123 | 39°32/0” N.,71°10'0" W.| 23 |........| 69.9 [ 70,9 | 71.2 | 71.0 | 0.2 1100.0 | 30.325 | 68.3 | 30.219 | 0 21 Do.
24 70.2 | 71.2 | 71.2 | 70.9 | 0.3 | 98.5 | 30.315 | 74.0 | 30.193 | 0 2. Do.

*Sun on thermometer bo x.
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No. 24

U. S. COMMISSION OF FisH AND FISHERIES. SCHOONER GRAMPUS, 1889.

TEMPERATURES, AIR. SEP1L 5 TEMPERATURES, AIR AND WATER.
New York....... Boston..... Grampus | ‘ Grampus. Air— Grampus, Water
e, Hours of the Day Hours of the Day Des.
90"‘ 1 2 3 4 5‘ 6 7T 8 9 to %1 12 13 14 15 ‘I'G l‘7 18 19 2‘0 21 2[2 23 24 90° 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 (6 17 18 1S5 20 21 22 23 24 .90"
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85’ “ - 85" \ ‘ ‘\ ‘ " i 85
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i= Eaemeas -
Dsega 1 2 L 4 6 6 T 8 © 10 1‘1 1‘2 13 14 15 ‘IS 17 18 19 20 21 22 23 24 55 1 2 3 4 5 8 7T a 9 10 |é 13 13 1'5 6 17 18 19 20 21 22 23 24 Dseg.
Lfahr' Hours of the Day Hours of the Day wouw [ o

Koqqi (‘64¥ oFed e3r) 01)——'6881 "D "4 'S N 1ING

‘HATTXO 3Lvd



TaBLE 24.

Date, September 5, 183). Solar radiation thermometer, 142.7° F. Maximum temperature, 82.9° F. S8ix’s, 824° F

? Terrestrial radiation thermometer, 64° F. Minimum temperature, 64.7 F. Six’s, 64° F.
s, .
.C'4 1 ; | Temperature. ! Barometer. l Clouds. { “'Wind. \ !
o ; ) ; T
{ . SR} = .
* Station. ; Position. | Tide. . = ,f_ L2 em st . Stg;: of {Observer.
=) | . 5 5 3 2 2 & = g t. | =320, | ;! Upper. | Lower: |Direction,| g | . i l
: | £ $lelzls & 5% Tl HE
& 3 | c|31al8 B &7 & o ! R
R : T i | | [— ; —i =
D | | i | : |
I ; ) N 70.0, 70.6 | 70.8 | 70.6 0.2 100.0 | 30.290 | 74.0 | 30.168 { 0 |. SE, 2 }
I i b2 IR 69.2 | 70.6 | Tu.7 ; 70.5 | 0.2 100.0 | 30.280 | 73.8 | 30.159 | 0 SE. 3
E H.12,No.12¢ | 39022 0" N, 71010007 W.| 3 1....... 69.1 ‘ 70.2 | 70.3 | 70.3 | 0.0 100.0 | 30.288 | 74.0 | 30.166 SE. |2
\ 4 1 H.4-20} 69.2 | 70.6 { 70.8 | 70.8 ; 0.0 100.0 | 30.284 | 74.0 | 30.162 SE. 1
| [ PO 69.3 1 7.0 | 7.0 | 71.0 \ 0.0 100.0 | 30.286 | 73.0 [ 30.167 SE. 21
G.12, No.125 | 39029’ 0" N,, 7T1° 5/ 0 W.| 6 60.5| 71.3 | 71.3 1 71.2 | 0.1 100.0 1 30.302 | 74.3 { 30.180 | 2 |.counn... Stro._.. SE. 21... do ... Do.
7. 169.2172.1]172.1 72,11 0.0 [100.0 . 30.310 | 74.0 | 30, 188 1 3 |eennn... Cir. str. SE. 2 ....--do ..| Do.
8 70.0 | 93.9 1 T8.9 , 73.5 ‘ 0.4 1 98.0 1 30.306 | 74.2 1 30.184 | 5 |......... ir.cu . SE. 24....|...d0...| Do.
G. 11, No. 126 t 39039 0/ N, 71050 W.i 91 ... .. 70.3 | 4.6 74.9 | 73.6 ‘ 1.3} 92.7130.300 [ 75.0130.175 | 9| ........ Cir.cu.| S3E, 3]....4...do. MeceNeill
*10 | 1..1047} 70.0 | 75.6 - 75.9 | 74.0 . 1.9 ] 90.6 | 30.805 | 75.2 {30,180 | 2 | Cir.str.|.........| SSE. 3. do...| Do.
: | a3 3 N SO, 70.4 1°80.0 . 80.2 1 76.1 [ 4.1 | 82.4 [ 30.302 | 76.0 | 30.175 | 1 | Cir.str.|......... SE. 3l....f ..do...| Do,
|
‘G 10, N0.127 | 39249’ 0" N., 7103/ 0" W.{*12 {........ 70.1(80.3 80.3|76.114.2 ‘ 82,4 130.304 [ 77.2 | 30.174 | 0 3| ...0.. do... Do.
*18 |icerean 71,61 78.7 78.4 ; 75.0 ' 3.4 i 84,2 30.300 | 77.5 | 30.169 | 0 3 |t.50|...do ...| Magie.
‘G. 9,No.128 | 38252/ 0" N., T1° 0’ 0 W, 1*14 |........ 72.3 | 80.6 . 80.6 : 76.8 | 3.8 | 82.4 | 80.292 | 78,0 | 30.159 | 0 43 .-. do .. Do.
b I R, 73.5 | 80,8 ; 80.8 ! 76.5 1 4.3 80.4;30.280 | 77.5 | 30.148 | 0 3}....]...do...{ Do,
16 |H.4-20| 73.4 | 77.6 : 77.5 | 75.0 | 2.5 1 88.5 | 30.274 | 77.0 1 30.144 | © 3j....l...do...; Do.
- ! i
‘G. 8 No.129 | 4092/ 0 N,; 71° 2 0 W, | 17 j........ 73.3 1 76.2 l 76.1175.0 1 1.1 95.2}30.276 | 77.4 | 30.142 | 0 3 |....]...do...| McNeill.
1Bi........ 72.8 | 4.9 : 75.0 | 93.9 | 1.1 | 95.1130.278 | 76.2 { 30.151 | ¥ 3i....]...40 ... Do.
f
G. 7,No0.130 | 40013’ 0" N.,, T1°130"'W.| 19 |........ 72.9(73.9|74.1(73.80.3°97.5|30.302: 76.0136.175 | 0 3)...]...do ... Do.
p4) 3 O, 73.3173.6173.9|73.8|0.1 100.0 | 30.298 ; 75.5  30.172 | 0 3 |-ee-f---do...| Do.
G. 6,No.131 | 4022207 N., 71° 1/ ¢/ W, 473.0]73.5 73.7]173.2]0.5197.5]30.284 | 75.8 | 30.158 | 0 4 | .. {Mod.sw.| Libbey.
7L.7]73.2 73.4{73.00.4 97.5!30.286  75.0 30.161 { 0 51. ...do .. Do.
68.6 | 71.8 ; 72.0{ 71.5 1 0.5 97.5| 30.282 i 74.2 1 30.160 | © 4 ..do...! Do.
G. 5, No.132 | 40032/ 0 N, T1° 0/ 0" W. 24 | .. .... 68.3 | 71.2 7.4 ‘ 71,21 0.2 100.0 | 30.276 ‘ 74.030.154 1 0 31{....]-..do...| Do.

* Sun on thermometer box. t Evaporation.
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TasBLE 25.

Date, September 6, 1889. Solar radiation thermometer, 129° F. Maximum temperature, 79.6° F. 8ix’s, 80° F.
Terrestrial radiation thermometer, 67° F. Minimum temperature, 68.8° F. Six’s, 69.5° F.
Temperature. Barometer. Clouds. Wind.
stz
Station. Position. Tide. . £ 1% |5 °rl W St:et: of |observer.
- g 5|28 388 2 t. | =5%. .| Upper.|Lower.| Direction.| g s .
2 2|l s | p| B lE |38 F = Sid
= — o D
" Eld|aiEBE|Ala | & 4 & &
[T 68.8 [ 710 | 71.0 [ 70.6 | 0.4 | 97.4 | 30,954 | 73.7 | 30.133 S.byw. |3 Magie.
G4, N0.133 | 40° 420" N, TI0 0’0" W.| 2 |ecerunenn. 67.6 | 70.9 | 71.0 | 71.0 | 0.0 [100.0 | 30,232 | 74.0 | 30.110 S.byW. |3]|. Do.
: £ RS 67.5 | 70.6 | 70.6 | 70.6 | 0.0 [100.0 | 30.232 | 73.0 | 30. 113 S.bhyw. |3 Do.
I SR 67.2 | 70.5 | 70.0 | 70.0 | 0.0 [100.0 | 30.230 | 72.8 | 30. 112 S.by W. |2 Deo.
G.3,No. 134 | 40°5Y 0" N, 71°0°0"W.| 5 H.5-9 | 67.2 | 69.5 | 69.9 ] 69.9 | 0.0 100.0 | 30.228 } 73.7 | 30.107 | 0 S. 2 McNeill,
[} 67.2169.870.0 | 70.0 | 0.0 [100.0 | 30.241 | 73.0 | 30.122 | 0 S. 21 Deo.
Tleeowmmanan 67.2170.3]70.7 1 70.7 | 0.0 {100.0 | 30.250 | 73.0 | 30.131 | 0 S. 2 Do.
G.2,No.135 | 4100’ 0" N, 71° 0’ 0" W, 67.0 | 70.2 | 70.4 | 70.0 { 0.4 | 97.4 | 30,238 | 73.0 | 30. 119 S. 21 Do.
67.2 { 73.0|73.0 | 723 [ 0.7 | 95.0 | 30,278 | 74.5 | 30.155 S. 2 -| Libbey.
67.3 | 76.4 [ 76.7 { 74.7 | 2.0 | 90.6 | 30,260 | 75.0 | 30.135 S. 2| Do.
68,0 | 78.5 | 78.4 | 74.0 | 4.4 | 79.9 ! 30.264°| 76.2 | 30.137 S. 2 Do.
- G.2,No.136% 41°9' 0" N,,71° 00" W, ig --------- 68.5 3.5 30. 252 S. 2|k Do.
1 .
FE. 3% ORI SR DI DURIRUN DO MR DRI SRR SOOI SN FOUN IUIES HUSNORI ORI
FULIE DORORURIN DRI DORION DUION DR IO DR IO DUDIPIICS DUOPIoOIN: NOR BRI MR SR
LS A T3 DU DRI DU DRI DRIk Do USRS AR RPN R ISR U IPRRDRRIN
- e T S
ST TSROV DU OV DOROS BRSO NUONY RSN DS SO APPORNY N DORDRSION ORI SRR
E7128 DO DOIRRON RSN SRR OUYIoN MUCIVIOe (I OUSIUUN SRIRUIRN IR AN DURRRIOU DN O
) U0 FSSORORN NP SRION UUUON FRIOINE NIV SRR DOSNNG BSOS AU SO PRI AURRIORIE IR N
P71 PR SN ISR SRS NN NN MO DPURIUInN AN SURIEN FOol DR PRV A
P31 DU DURIOUS SRS SO VOO IO SISO DERRIPUN IR IO A RUURSON USRS DO,
E7 18 DN RN AU I SRR SR A SRR I RPN M0 DOV (N DR

® Sun on thermometer box.

t Evaporation.
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PLaTe CXLVIIL,

Bull. U. S. F. C. 1889.—~(To face pago 450.) Libbey.

No. 25 U. S. CommissioN oF FisH AND FISHERIES. SCHOONER GRAMPUS, 1889,
et} .
TEMPERATURES, AIR. SEP+ 6 TEMPERATURES, AIR AND WATER.
New York...... Boston_ _ Grampus— i Grampus, Aire— Grampus, Water i
Deg. Hours of the Day ' Hours of the Day i B
90= 1 2 a 4 5 6 7 8 ® 10 11 12 13 14" 15 18 17 18 15 20 21 22 23 24 90° 1 2 3 4 5 68 7 8 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 90"
o
85" ; 85’ 85
J.-
§ '1.
80° 4 80’ 80’
4 <
ri AN T \ S\ A
N74 %‘ Y [1 Nain
A ki [o /
: 7 X /
75 ’ _ 75 75
iy ™ /
A i {
s 5 / |
- /S / T 1
720° = A = 70° — [ ! 20
WATER [ |
| N - 1
| s | |
65 % | 65° ‘ } 65"
B |
60’ 60’ 60
55’ . 55 ' L] 55
Deg. 1 2 3 4 68 6 7 8 9 10 11t 12 13 14 18 16 17 18 I8 20 21 .22 23 24 1 2 3 4 56 8 T € © 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 Deg.
Fahr. Hours of the Day Haurs of the Day simncs vareass s ey, v [F 2B




ProriLe No. 1.

U. S. Commission oF FisH anp FisHeries. ScHooneR Grampus, 1889.

WATER TEMPERATURE CURVES ON SECTION K. LONGITUDE 71°30. AUGUST 20421, 1889,
t. T > .
4Y l‘20' I e [l 4100’ III 50" IV 0 V 40130 VI 20 VII [ VII] 4000° [X 50° X Ho’ X[ 39130 XI‘ 0 XIII 8%?0
Fath-' } 3 E__ - Fath-
oms —~ . - oms
Suels (Y
00— — = - 10
20 = ——— ~ 2 ®
e
30 — [ 30
 S— — - 1.
40 [ - I{ + 40
1 I JS - -
50 F— : i f 2 L 7 50
T
L —
60 - 60
= X
70 1 70
7 X
1 .\ -
e — 2\ i
80 X 80
_ 1\
- AY —
AY -
90 — b - 90
1= \ e
100 {— ] 7 S 100
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1o [— - A — 1o
120 :‘ 1 120
t T _— T T —
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140 ' - —— - 1“0
- — } i -
150 f : T ! i ! % —— ‘ 150
) T } ) T i} T - S Fath-|
Ls=Es: e e e e e e e e e e ons
1 » n - x = = = - - - - e
ﬁ LO I III 50 IV HO v 40[30 VI 0 VII 1 VI n 40 [x 51 X HO XI 39130 XI] 2‘11—&1!.1 Lglt
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PHYSICAL INVESTIGATIONS OFF THE NEW ENGLAND COAST. 45H1

EXPLANATION OF PROFILE No. 1.—WATER TEMPERATURE CURVES ON LINE K.

The Roman numerals at the top and bottom of the plate represent the corresponding spaces on
the general chart. The data upon which the curves are based are shown in the following table of

temperature observations.

8TATIONS.

Depth L 1. | o [ 1v. | v. | vi | VIL |von | IX. | X | X1 | Xm. | X

(fathoms).
Depth | Depth | Depth | Depth | Depth | Depth | Depth
34 fath.| 35 fath.| 38 fath.| 40 fath,| 47 fath.| 50 fath.|160 fath.

60.2| 60.0| 71.4| 7T.8| 7TLE| TLB| 70.3| 728| 72.4| T4&8|........

6.4 68.7] 70.4] 7.5 77| 70.0] 710.9] T T0.7| "22|.......

68.0| 653, 680 63.5( 709 70.9| 7L1| 7LO| e60.5| B9 |........

| TR VU I 670 484! 67.8| o0.4) 59.2) 68.7] 57.0| 64.0| 540] 4n2|........
90 e 45.4| 454! 6L2| 49.7| 48.1| 64.4| 60.2| 551) 623 49.6{ .. ....
25 e eaeeenfeneemen| ceine 45.3] 44.4) 45.2| 46.0) 463 5.5| 454| 48.6| 49.8) 5L1........
T PP IR RSP 44.4] 44.4| 444 461 454| 469 40.6| 40.1| 50.2| 49.1|........
YT SURTUUUO! URURTE AURUURE RSSO ISURPRO 44.9| 44.8| 459| 4d9.1| 22| 526| 60.8........
L SUTRUUTT SRR IR IPOUTE IR IURRIN IO RPN 48.6| 53.0| 540| 64.5| 52.8| ...
TS UUUSUUSRUT! ORI IURUIN NSO VRO TR AR ROPRURRY A 5211 53.8| 53.5| B531[.......
21 DURSUUUUUUT IR [UUUUIN PR IR U SNt IR RIS 46.4 | 5L7| 49.7) 60.110........
FU JUVUSUUURUUN SRS [SUUUUURN FUUR IO SRR RESCURUIR OIS R 44.7| 46.8| 46.8| 45.5(........
43.9| 44.3| 43.20........

4.5 416 416l ...

40.0| 40.5| 40.2|........

30.5( 89.7( 89.5(....... .

89,2 39.7 89.0 |........




452 BULLETIN OF THE UNITED STATES FISH COMMISSION.

EXPLANATION OF PROFILE No. 2.—WATER TEMPERATURE CURVES ON LINE J.

The Roman numerals ‘a,t the top and bottom of the plate represent the corresponding spaces on
the general chart. The data upon which the curves are based are shown in the following table of
temperature observations.

STATIONS.
et | T | mwojmeo | 1ve | Vo | VL | VIL | VOL| IX | X, | XL | XIL | XIIL
Depth | Depth | Depth | Depth | Depth Depth | Depth
34 fath.| 35 fath.| 42 fath.| 46 fach.| 52 fath,|102 fat.[380 fath,

0eeeemeeeeni|oeeeaans oo | 88| 705| 72| 7ol 7ne| 7ol wus| 7ol 7| Tws| 700
s S S S 68.7 70.3 | 70,9 70.7 70.7 70.7 71.0 71.2 71.8 7.6 71.4
10 ...... SR U T 52,3 69. 7 70.9 71.3 67.3 71.2 61.9 .7 64,06 63.1 61.9
ST SUUUNUUU! IO 48.0| 6L7| 60.0| 7TLO| 6.9| 54.3| 57.6| 520| 555| 586/ 550
e DUURUUUUUUN IO R 6.8] 50.2| s2u| 4dne| stz| 55| 47.4| 469| 5.7| 556|408
- JUUUUTTUUUUN I I 4.2 48.2| 47.5| 46.4| 459| 459| 48| 41| 2| sso| 408
30 eieenennreeeefeenne I 47.8| 5L0| 45.9| 46.8| 45.8| 482 49.4| sLo| sa7| 407
T SURLUDE U FESRURE IO I IO 44.5| 442| en3| 40| s25| sns| 39| sm0| 25
1 JO SRS ISV SVUUOR IERUUT T eenn 4.2 s0.9| 535| s52| 643| s3.6| 532
TSN IO FUUUUUUUE SRR PN ISUPUUPPY N NSO 52.0 | 52.8| 53.9) 520( 32| 531
1 SUUUUURNUNS SRUUUUUN JUURUUR! [SUUUN! VRN SRR IO S IO 40.8| 52.2| 5.2 40.4] 49.5| 49.3
B 1 1 L I P 8 PR DU TR PO 53.2 47.1 47.3 | . 44.6 45.7
D UURUR ISUURR PR IS I SUUUU! INUURU IURUURN IS I 4.9 4.8 447 426] a2
O WUUUSUTUUU FOURUIN NSURURINS FUURIN ASUUUTUUE FUOTE AUUUURNN SUURUROE IEPUTR a.87 420] 43| 48] an7
E1 1 SRS IS R JUR U [N RN USRI 0.0 40.6] 40.5| 40.3| 400
200 mneeennnns SR EUUUSU! EURUURUN FUUUR FUUUPRNE RUUUU: VORI SO R a0.5| 20.30 s0.4| 306
500 ... JR U ceeien [ oo SRR ISR ISR U 39.2| @.1| 301 30.2
Bottom........|... SR IO 5.1| e1.8| 44.5| 42| ar2] 4008| 806 | oo |oeoiiis o]
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PaoriLe No. 3.

U. S. Commission oF Fisu anp FisHeRiEs. ScHooNeR GRrampus, 1889,

WATER TeEMPERATURE CURVES on SEcTioN H!' LONGITUDE 71° {0. AUGUST 21 &22, 1889.
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PHYSICAL INVESTIGATIONS OFF THE NEW ENGLAND COAST 458

EXPLANATION OF PROFILE No. 3.—WATER TEMPERATURE CURVES ON LINe HI,

The Roman numerals at the top and bottom of the plate represent the corresponding spaces ou
the general chart. The data upon which the curves are based are shown in the following table of

temperature observations.

BTATIONS.
Rete sty I ol e | v | v v [y ] x| x| ke CXIL | XIIL
Depth | Dopth | Depth | Depth | Doepth | Dopth | Depth
32 fath.|39 tavh.| 45 fath.| 52 fath.] 87 fath [160 fatb.[453fath,

(TR PPN 70.6 | 728 72| 720 TLE| 70.8{ 7T20| 720 T84| 42| .......
T PUURURC SRR 60.3| T7L4| TLO| 69| 569 6.4 TLO| TLT| 0.8 TL3|.een....
) (| O O TR 55.9 64,9 67.6 63.9 .55.0 67.0 70.3 62.7 69.0 62,2 (........
) £ Z O O 50,7 51.3 65,2 57.2 52.0 58.0 52,1 47.1 60. 5 : 55.5 [caeurnns
4/ O e T 46.1 46.8 50.7 56.0 51.5 57.0 47.5 45. 8 66. 81" 83.7f....... .
BB ueanninn frear enfeeeenn 44.9| 449| 46.9| 47.8| 60.0| o522| 47.0| 46.6| 477! B2o{........
E TOUURUUUS IUUUPRIIN SRR 45,3 44.1| 46.1| 46,8 47.4| 555| 49.9( 49.0| 488| 6Le|...... .
T YUUUUSUTY IV ENURURIN SO RO 45,4 453 | 46.7| 485| 56.8| 49.9| 5L5! 63.1).......
60..... PO I PO PR R PR DR 4.9 | 47.0 | 47.3 | 65.4 | 542 53.7 64.4|.....
/- SUUUU NN PRI PRI R PRpes T PO 50.7 | 547) 53.1| 54.3) 540 53,8( .......
D7) FUPTUUURUNY ENDURIN ISR ST RO ARSPUUIR SRR SR 50.3| 50.1| 520 s5L2! s28{...... .
F1:7 SRS PPN ST PPN ORI PO ISP e 46.4 . 45.1} 46,7 47.4| 4arn8l........
) JURUURURRUU ISR FOUUUU NUUPITY RPN FDRRUUON Fos S U R 43.3| 46.0| 4.7\ ad9|.......
D% JUUUY INNUULNIN FUUURUIUE NSO SURUUI SRPDUR ESSRE P! AP 40.8] 4211 4.7 4ane ... A
717 PURE RS, DU PRSP RIS SPURPN RSP DO PO .39.71 40.9 | 40.4| 49.9(...... ..
7YY, JUUUUUURIN IORUUUUI ISP ISP FORUO SSUUUE APUUUIT NPT AR 30.7| 309 30.7| 40.1)...... .
F11]1 IR R ET T PPYPO PRY PP voer waefiemecca]ianraeai]iiaenas 39.4 39.3 9.3 .......
Bottom...ouuifrenrnns veceeeed 45,3 46,2 45.4( 4491 50.7( 464 30.7 {.ece.... o FER A .
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BULLETIN OF THE UNITED STATES FISH COMMISSION.

EXPLANATION OF PROFILE No. 4.—WATER TEMPERATURE CURVES ON LINE G

The Roman numerals at the top and bottom of the plate represent the corresponding spaces on
The data upon which the curves are based are shown in the following table of

the general chart,
temperature observations.

BTATIONS,
(fnlggopﬁls), I I | m [ .| v. | vi | viL |von| X | X, | XL | XIL | XL
Depth | Depth | Depth | Depth | Depth | Depth | Depth | Depth
18 fath.| 20 fath.|31 fath. | 38 fath.|48 fath.| 67 fath.] 90 fath.[300 fath.

68.2 69.3 70.4 1.2 70.2 70.0 70.0 70.4 |oneen.. 73.2 732} .......
c0.2] 6.7| 7.2 7.9 77| 6.5 70.8| 70.2|ee..... L8| TLO|oeaen...
1 DU OO 40.8| 574 701| e8] 7.4 7| 70.6] €23]....... L8| 647 | ce.....
b 1: JPRRN PR 49.6 48.3 52.0 50.9 58.8- 65.9 70.6 49.8 [cearvunns 56.5 57.81........

20 cemnerccncncfiacrnenrteannaans 47.0 48.0 47.8 48.6 63.7 54.7 45.1 [eencunas 50.9 51. 4 can
b+ JURS IS PRI PO 45.4 46.6 59.6 50.5 50.1 45.1 |ovnenenn 46.3 50.81........
80...... SRV SUUUUUUN IV IUURR IUOPT 45,9 481| 46.6| 46.8| 47.8|..e..... 47.8| 5.0 ...o..
TS UUUURTRN ISR SUUUUN IUUR! SUURUTU RSP JURUUE FORUUO U IR FEPURU ST JUSUR RO
T JUUUURRTON ISUUUUUN USRI SO FUSRUUU R 46.6| 464 49.3| 49.0]........ 4.2 528( ...
50 cieccarernnd]icnieandfenn eenaifonmseerileoanions]enan PP PR 47.3 52.0 50.8 [.oaunun. 54.6 4.2 ...uee
T UURVU ISUUU SRR IS IR INUURRTN ST I 53.8| 58.8 |iecun.n. 54.6| 535 .......
ST, JUUURNURURUH FUUUUUURN SRUUURUS FERPUR AUUS N UDP USRI SO I 510 |oaennens 501 50.0........
ST UUCUUURUNR AU AN AU IO AU U ! R 45,9 | cnuennn 46.9| 45.4f.......
P UURTUUNN AN FUUON FUURUN SUUUUR FURUURN ISR emeeens| 4309 |eeennnn. 4.6] 4.2 ...
P UUURUUUTUSN IR UURRUUR AUUUPU SUUUURE ISR SUUUIS IR | 40.9 |oeennerfiaenean. PO
300 coceeaseeran]incescaifrocrsen |cumsncnclennarecifinnneacifannn.an [ 80,8 |.cceeann 40.5 40.7 |..c.--..
YISO IORUION IO AU AR IOV S A SN IS SUURRRI 30.4| 30.5e......
[/ UUURUUUER JEUURUN: RN I FURU! SUPRRRURSY U ISR AU IO IR IR 8.9 301 .......

Bottom. eevevvfereennn. 49.6| 47.0| 46.4| 44.9| 454] 444 BLO| 398 |.eovurisnn.. I T s




ProriLe No. 4.

PLAaTE CLIL

U. S. Commission of Fisu anp Fisueries. ScrHooner Grampus, 1889.

Bull. U. S. F. C, 1889.—(To face page 454.) Libbey.

WaTer TEMPERATURE CURVES ON SEcTioN G! LONGITUDE 71° 00" AUGUST 17 %18, 1889.
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U. S. Commission oF FisH AND FisHERIES., ScHooner GRampus, 1889,
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PHYSICAL INVESTIGATIONS OFF THE NEW ENGLAND COAST. 455

EXPLANATION OF PROFILE NO. 5,—WATER TEMPERATURE CURVES ON LINE H2,

The Roman numerals at the top and bottom of the plate represent the corresponding spaces on
the general chart. The data upon which the curves are based are shown in the following table of

temperature observations.

BTATIONS,
(f:zggg‘s)_ I. i | on | v. | v. | VL | vInL | VIL| IX. | X | XI | XIL | XIOL

Depth | Depth | Depth | Depth | Depth | Depth | Depth | Depth

23 fath.| 27 fath. 32 fath,| 33 fath.|404 fath.| 49 fath.| 76 fath. (161 fath.
65.2| ©5.5] 651 €5.7| 6T.8| 61.6| T70.2| 69.6 |.cu.c.... 2.2 6.9
64.0] 647! 053] 65.0| ©€6.5| 66.7| 69.7| 70.0 |crueen. 69.5| 9.8
626| GuL4| 630 56.6[ 656| 6750 70.2| 060 ..e.... 68.0 | 8.5
6.2 57.0] e0.1| 60.2] 60.2] 65.7{ 64.0] 60.2[ece.... 5T.9( oLo
56.0  64.8( 520 48.2| 50.4! 6T.1| 653.8{ 481 [eew..... 540 568
........ 51.5 | 49.2] 47.5| 48.4| 549| 401! 47.7|........ 49.8] b5L8
N N 47.8| 46.7| 467 5L8| 48.9] 46.2)........ 520 50.1
...... eifereniaefimmreedeneenen| 483 461 46.5| 46.8|........| B5.1| 847
1 RN P I SR (S IS I RS 49.0 500 |.uueon. .| 538 656
-7 AU PO IS RSO SR AU 50.6 | 5LT7|........ 5.0 | 52.8
100.cmeeenes 1 SN ISRUR UURON IPUURUUN SRRRR! PRI NSRRI 50.5 |coenenn 47.5| 49.9
F SR U FUON ISP SN USRI IO ISR 45.8 |eeernnn. 46.8| 540
P17 TN NP FUSURIN RS RO FURUSON NI SUNUUI ORI RN @.1{ 4.2
11 TR NUUUSUIN RS INUOURY RN [RSR ISR RSN O ISR 40.8| 42.0
7 UROTPURUUNR AN ISR AN IO A U RER IR S IO 39.8| 401
/T U SR FOUUNS NSRRI NSO ISR RN RN SRR IR 30.7] 40.0
500.-.... JUURN PRI PRI UTS RSP ISURRRN AN AU URUTUI IR 38.8| 88.2

Bottom....ee..| 66.0| G6L5| 47.3| 46.7| 46.3| 45.7| 506 | 46.8 | .cvecrilooeeeiitioniiiilieceiiiineinns,
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BULLETIN OF THE UNITED STATES FISH COMMISSION,

ExPLANATION OF PROFILE No. 6.—WATER TEMPERATURE CURVES ON LINE GZ2.

The Roman numerals at the top and bottom of the plate represent the corresponding spaces on the

general chart.

temperature observations.

The data upon which the curves are based are shown in the following table of

Depth
(fathoms).

300..... [
400C.ccue.onnn..
500, 0uan.nnn...

SBTATIONS.

I 1L IIL IV, V. VI VIL | VIII | IX. X. XI. XII. | XIIL
Depth | Depth | Depth Depth | Depth | Depth | Depth Depth ! Depth
0 fach. |27 tavh. | 31 fath. | 37 fath. |41 fash. | 52 tath, | T4 fath. {157 fath. 472 fash.

e - P — N !

68.0 67.0 67.1 67.6 68.5 73.0 72.9 73.3 72,3 70. 1 70.3 69.5| .. ....

G3.0 65.9 66. 1. 67.4 68.2 72.9 L7 72.0 7.9 8.7 69.0 69.4 1..... ...

56.3 G4.2 64.2 67.1 67.5 72.8 73.0 73.0 72.3 69.0 68.6 69.8]........

56 0 56.4 1 55.8 60. 4 65.1 72.8 69.8 7L0 57.6 55.6 56.2 540 -......
........ 52.11  49.4 52.0 54,0 55.8 51.0 61.6 53.3 53.0 52,5 6.6 |........
........ 49.9 49.4 50.3 49.8 47.8 66.0 57.2 50. 4 49.8 50.4 474 |........
.......... veranifenaseas.] 48,5 48.1 47.1 55.9 57.1 49.6 50.4 57.7 48.7 | enrnnnn
F S Y 46.5 | 47.7 49.5 51.9 51.8 53.3 56.2 50.9 | .- ....
........................................ 46,7 54.0 52.9 53.8 53.1 55.8 63.0 ) .......
......... O ) P e 51.0 51.1 51.3 52.8 63.1 [..c.ues
............... e N S P 1 48.1 48.3 49.8 60.11........
......... O s AP IR T 1 2 4 45.9 44.0 45.0 46.9 {.cce.nns
...................................................... ceeena..| 44,90 41.6 42.6 3.6 | .......
........................ e e v 40.6 40.9 41.6].....a.0
e e e T A P 40.7 39.7 39.8 40.1...... .
[ g (RPN P T s 39.6 3u.4 9.7 30.7 |ensnnn.
e ) P e Y PP PN 39.0 30.0 89.0 |..... oee

56.0 ] -49.9 45.7 46.2 46.5 46.7 49.4 45.7 8.6 oeneniferiiia e e fen e, .
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PHYSICAL INVESTIGATIONS OFF THE NEW ENGLAND COAST. 457

EXPLANATION OF PROFILE NO. 7.—~WATER TEMPERATURE CURVES ON LINE D,

The Roman numerals at the top and bottom of the p];fte represent the corresponding spaces on
the general chart, The data upon which the curves are based are shown in the following table of

temperature observations.

‘ STATIONS.
(f‘RﬁT;g;) I IL. IIL. 1v. V. VL VIL | VIIL IX. X. XI | XII | XIII.
Depth | Depth | Depth | Depth | Depth | Depth | Depth | Depth | Depth
22 fath.| 26 fath.] 28 fath.| 32 fatl.| 34 fath.] 41 fath.| 54 fath,|[150 fath. 350 fath.
{1 L9 71.2 74.6 73.6 72.6 1.5 70.0 70.3 2.9 72.2 714 7.9 7.8

B.icerieeasas| 688 70.2 711 1.7 7L 4 1.4 69.9 70.1 21 7.7 717 7.8 71.6

10 ceeenennnt 060 525( 6Lo{ 622! 58.2] 622| eo.6| 7.1 T21| TL1| 70.5] 721 67.1
| 1 53.0| 48.6| 67.7] 50.9) 50.1) 69.0) 551| 69.2] 59.9| 6L7| 65.9| 64.5 60. 6
[ ST 53| 47.5] 47.7| 48.7| 49.3| 46.8| 47.3] 63.7| 57.8| 480 652] 629 56,1
25 eeiemnen | ceeen Tl aso! 4an2| 46.6| 47.3| 46.2| 469| 60.5| 543| 50.0| 665 5L1 57.9
80 . eemenrmeee] ceeme] o] eeeene 46,9 oeennnn. 45.8 | 46.9 | 54,9 |.een.... 50.9| 58.8| 50.8 518
P UUYUUURNUNE EUUURUUD IR OUUUTTY FRY DPRPTe 44,9 46.8] 641 |-eee...| 5LO| 856 539 54,5
50 mman enne- SN FUUIN IS SO IPRURIOE AP 46.81 s1.0( 578! 53.8| 541) 5L 552
... S AU SRS DUNUURY FUUIPRS USRI IR A ceaae 6251 49.7] 53.2) 63,6 527 54.3
100 ..... SN IR [SUURRY SUNPUUI SRS S RN IS PR 48.6| B57.1| 49.9] 50.8) 5l6 50,4
)17/ SR EUUUUU IUDUTUINE EUSUURUI UUUUPI PRSI PRI PPt 4.7 M.4| 46.0| 47.6| 49,2 4.7

42.8 45,1 45.3 45.0
....... 42.1 43.0 42.8
40.7 40.5 42,1 41.2
40.0 39.6 390.9 40.0
39.1 30,1 39.8 39.3
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BULLETIN OF THE UNITED STATES FISH COMMISSION.

EXPLANATION OF PROFILE NoO. 8.—~WATER TEMPERATURE CURVES ON LINE C.

The Roman numerals at the top and bottom of the plate represent the corresponding spaces on
the general chart. The data upon which the curves are based are shown in the following table of
temperature observations.

BTATIONS.
<f£ﬁ§ﬁ}§). I 1L I | IV, V. VI | VIL | VIIL | IX. X, XI. | XII. | XIII

Depth | Depth | Depth | Depth | Depth | Depth | Depth

15 futh.| 20 fath.| 24 fach.| 28 fath.| 34 fath.| 50 fath.| 76 fath.
| YOI I 65.5] 654 68.0| 685| 680 67.0| 64.8| 60,07 70.2| TL3|........|.......
s PN B 63.9 62.3 (18- 7% PPN RO PPN FUDUS PR (R RO (AU (R S
10 aueiimeemmee| e, 56.3 | 53.41 53.2| 62.1| 59.6] 56,9 584 | ceiiifirciaefieciinafimaaiiediinenns
ST TUU S 63.3| 521 505! 550 49.0| 5L1{e....oofeceei.e. 64.9 | 74|l




ProriLe No. 8. :

PLATE CLVI.

U. S. Commission oF FisH anp FisHERIES. SCHOONER Grawmpus, 1889,

Bull. U. . F. C. 1889.—(To face page 458.) Libbey.

WaTER TEMPERATURE CURVES ON SECTION C. LONGITUDE 70° 20. JuLy 25 %26, 1889.
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ProrFiLe No. 9.

U. S. Commission oF FisH AND FisHeERIES, ScHooNER GRramPus, 1889.

WATER TEMPERATURE CURVES ON SECTIONA. LONGITUDE 70 00. JuLy 24. 1889.
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] T t L
EXPLANATION oF CHaRT. % M .McDonald, qommxsmna“
The circles indicate approximately the positions of the stations. The numbers above the circles are the CHART SHOWING
serial numbers of the stations. The corresponding numbers below the same indicate the depth of water in T
fathoms. «
Two sets of numbers indicate that the station wus occupied at two different times, POSITIONS OF THE STATIONS Xm
The index letters at the top and the Roman numerals on the right-land margin of the chart refer to the !ﬁf OCCUPIED BY THE
(emfnmture profile sections and also serve to locate all the stations given in the records.
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PHYSICAL INVESTIGATIONS OFF THE NEW ENGLAND COAST. 459

LEXPLANATION OF PROFILE No. 9.—WATER TEMPERATURE CURVES ON LINE A.

The Roman numerals at the top and bottom of the plate represent the corresponding spaces on
the general chart. The data upon which the curves are based are shown in the following table of
temperature observations. :

8TATIONS,

Depth 1 m | o | . |cv. | vr | vin |voe | Ixo ] x| XL | XIL | XuL

(fathoms),
Depth | Depth | Depth | Depth | Depth | Depth | Depth | Depth
13 fath.| 14 fath.| 24 fath.| 34 fath.| 44 fath.| 54 fath.| 70 fath.|230 fath,






